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FOREWORD

To achieve the objec tives of the Euro pean Mone tary Union, we need high- quality short- term
statis tical instru ments which provide the Commu nity Insti tu tions, govern ment, the Euro pean
Central Bank, National Central Banks and economic and social opera tors with a set of
compa rable and reli able short- term statis tics on which to base their deci sions.

The hand book on quar terly national accounts, explic itly required in the Euro pean System of
Accounts (ESA 1995) and highly demanded by Member States, repre sents a first manual on
harmoni sa tion of quar terly national accounts as an inte gral part of the system of national
accounts.

In agree ment with the prin ci ples of the Euro pean System of Accounts (ESA 1995) and of the
System of National Accounts (SNA 1993), this hand book will provide, firstly to Member
States, but also to candi date coun tries and to non- European coun tries inter ested in the
devel op ment of quar terly national accounts, a harmo nised approach and a set of recom men -
da tions to be followed.

Signifi cant progress has been achieved in the analysis and treat ment of some specific
features of quar terly accounts, such as accounting rules, esti ma tion methods, treat ment of
season ality and consis tency between quar terly and annual accounts. Moreover some inno -
va tive concepts, like flash esti mates and monthly esti ma tion of GDP, are analysed in order to 
stimu late the supply to users of a more timely macro economic infor ma tion. This hand book
intends to provide users with a more compre hen sive and accu rate descrip tion of short- term
behav iour of the economic system from both finan cial and non- financial points of view.

The hand book on quar terly national accounts is the fruit of inten sive work drawing on the
best expe ri ence of Member States and inter na tional organi sa tions as well as of other experts 
on the subject, who worked together in a task force co-ordinated by Euro stat.

Yves Fran chet

Director- General
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CHAPTER 1

INTRODUCTION AND OVERVIEW

This chapter gives a broad intro duc tion to quar terly national accounts, some history of the work in
this field, the reasons for compiling quar terly accounts, a descrip tion of the uses of quar terly
accounts and the prin ci ples to be followed in their compi la tion. It empha sises the need for harmoni -
sa tion of the methods, but recog nises the specific aspects of the particular economic and insti tu -
tional situa tion in the indi vidual coun tries. The aims of the hand book are there fore defined in terms
of the prag matic appli ca tion of general prin ci ples. This intro duc tory chapter is completed by the
descrip tion of the struc ture of the hand book.
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1.01. The Euro pean System of National and Regional Accounts, 1995 (ESA 1995) states:
“Quarterly economic accounts form an inte gral part of the system of national accounts. The
quar terly economic accounts consti tute a coherent set of trans ac tions, accounts and
balancing items, defined in both the non- financial and finan cial domains, recorded on a quar -
terly basis. They adopt the same prin ci ples, defi ni tions and struc ture as the annual accounts” 
(see ESA 1995, § 12.01).

1.02. The publi ca tion further states: “The impor tance of quar terly accounts derives essen tially
from the consid era tion that they are the only coherent set of indi ca tors, avail able with a short
time-lag, able to provide a short- term overall picture of both non- financial and finan cial
economic activity” (see ESA 1995, § 12.02).

1.03. As an inte gral part of the system of national accounts, using the same prin ci ples and defi ni -
tions, quar terly national accounts aim to provide a measure of quar terly changes in
macroeconomic aggre gates. They allow economic agents to study busi ness cycles, to
statis ti cally measure lags in the effects induced by economic shocks and to analyse
dynamics.

1.04. The increasing role that the quar terly accounts have assumed in recent years demon strates
their impor tance for short-term economic analysis and justi fies the increasing effort devoted
to compiling them. Since for many coun tries the national accounts were and are mainly,
compiled on an annual basis, the compi la tion and diffu sion of quar terly national accounts
have started rela tively recently. In some coun tries, quar terly national accounts have quite a
long tradi tion while in other coun tries their compi la tion started quite recently. The different
consid era tion given to quar terly accounts shows the different role that they play in national
systems of accounts. For some coun tries quar terly accounts repre sent the main national
accounts activity. Great impor tance is attached to them and they are used to derive the
annual accounts. In this case, annual accounts play a secon dary role, at least in the compi la -
tion process. In other coun tries quar terly accounts are consid ered to varying degrees as a
comple ment of the annual national accounts system.

1.05. Since the impor tance of quar terly accounts is quite recent, the main text refer ences
concerning national accounts did not pay much atten tion to the quar terly dimen sion. For this
reason, the first versions of the United Nations System of National Accounts (SNA 1968),
and of the Euro pean System of Accounts (ESA, versions 1970 and 1978) did not address
any of the prob lems specifi cally asso ci ated with quar terly accounts. It should be noted that
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Euro stat tried in 1972 to harmo nise quar terly accounts in a docu ment enti tled SEC-TRI. This
docu ment, which contained a simpli fied scheme of quar terly accounts, was very interesting
and inno va tive for that time.

Despite this simpli fi ca tion, the SEC-TRI was still too detailed, with respect to the existing
situa tion of quar terly accounts, and Euro stat’s proposal did not find any direct appli ca tion. It
should however be noted that in the early 1980s a few Euro pean Union Member States who
began to produce quar terly accounts did partly follow the first draft of SEC-TRI.

1.06. Following SEC-TRI, the interest in quar terly accounts has increased and in ESA 1995 a
chapter concerning quar terly national accounts was intro duced (see Chapter 12, ESA 1995). 
This chapter is a prologue to the present hand book. It affirms the funda mental prin ci ples to
use in the compi la tion of quar terly accounts, the reasons for their compi la tion and high lights
the typical prob lems related to quar terly accounts. Its aim is to iden tify the accounting conse -
quences of working to a quar terly frequency.

1.07. The two main prin ci ples devel oped in Chapter 12, ESA 1995 are:

• a system of national accounts should include fully inte grated quar terly accounts;
• defi ni tions, methods and prin ci ples used in quar terly accounts should be the same as

those used in annual accounts.

The second prin ciple implies that quar terly accounts should fully fit into the general system of 
national accounts.

1.08. Chapter 12, ESA 1995 laid the ground work for a more detailed discus sion of the issues
involved in compiling quar terly accounts and antici pated this hand book. The present hand -
book has then to be consid ered as the natural exten sion of ESA 1995 in the field of quar terly
accounts. It presents the char ac ter is tics and the prin ci ples of compi la tion, it suggests how to
handle the particular prob lems related to the quar terly nature of the accounts and how to
achieve good and, as far as possible, harmo nised stan dards of quality in produc tion of quar -
terly accounts.

1.09. Till now, the absence of a precise regu la tion regarding the produc tion of quar terly accounts
has allowed coun tries to choose different poli cies for their compi la tion and diffu sion. In
particular, coun tries could choose:

• whether to produce quar terly accounts or not;
• methods, norms and accounting system to be used;
• the level of break down and the nomen cla ture to be used in the compi la tion;
• the treat ment of seasonal fluc tua tions and the methods of seasonal adjust ment;
• the timing of publi ca tion of quar terly data.

These differ ences have reduced the complete ness of quar terly infor ma tion, and particu larly
the compa ra bility of the aggre gates among different coun tries, causing delays in the produc -
tion and avail ability of infor ma tion.

The impor tance of quar terly accounts, as an instru ment for short- term economic analysis
and for comparison between the coun tries, requires a common harmo nised meth od ology to
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achieve good results. The harmoni sa tion can be pursued if an agree ment is reached on the
guide lines to be followed in the compi la tion of quar terly accounts. This hand book seeks to
recom mend or at least suggest such guide lines.

1.10. Quarterly accounts are, as stated above, part of the system of national accounts. So they
have to be coherent and consis tent with the other parts of the system, particu larly with the
annual accounts.

Clearly the compi la tion of quar terly accounts has to respect the accounting prin ci ples that
underlie the system of accounts of which they are a compo nent. The prin ci ples that char ac -
terise ESA 1995 and SNA 1993 repre sent the main ideas and the guide lines to which
quarterly accounts prac tices should refer.

This hand book accord ingly uses these prin ci ples as the basis of the guide lines it recom -
mends to national compilers. Specifi cally, the ESA 1995 prin ci ples should be consid ered the
basis to which this hand book adds the quar terly inter pre ta tion. If some thing is not explic itly
covered by the hand book, the compiler should refer to ESA 1995 and SNA 1993 to find the
guide lines to handle the specific problem.

1.11. The ESA 1995 is an inter na tion ally compatible accounting frame work consis tent with the
world- wide guide lines on national accounting. These guide lines, which are reported in the
System of National Accounts 1993 (see SNA 1993), are the result of a co-operation between
Euro stat, the OECD, the IMF, the World Bank and the United Nations.

Para graph 1.03 of ESA 1995 estab lishes the prin ci ples for producing national accounts in
order to measure consis tently, within a frame work of accounting rules:

a) the struc ture of the total economy;
b) some parts or specific  aspects of the total economy;
c) the devel op ment of the total economy over time;
d) the total economy in rela tion to other total econo mies.

1.12. Para graph 1.05 of ESA 1995 states that “In order to estab lish a good balance between data
needs and data possi bili ties, the concepts in the ESA 1995 have eight impor tant
char ac ter is tics:

a) inter na tion ally compatible (see ESA 1995, § 1.06);
b) harmo nised with those in other social and economic statis tics (see ESA 1995,

§ 1.07);
c) consis tent (see ESA 1995, § 1.08);
d) opera tional (see ESA 1995, § 1.09);
e) different from most admin is tra tive concepts (see ESA 1995, § 1.10);
f) well- established and fixed for a long pe ri od (see ESA 1995, § 1.11);
g) focused on describing the economic process in mone tary and readily observ able

terms (see ESA 1995, § 1.12);
h) flexible and multi- purpose (see ESA 1995, § 1.13, 1.14, 1.15)”.
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1.13. The SNA 1993 is a coherent, consis tent and inte grated set of macro eco nomics accounts.
The SNA frame work has been created to cover all types of econo mies, span ning newly
emerging market econo mies, econo mies in early stages of devel op ment and the devel oped
econo mies of indus tri al ised coun tries.

In this frame work, the hand book of quar terly accounts derives its prin ci ples and formu lates
its recom men da tions.

1.14. In order to under stand the evolu tion of quar terly accounts and their compi la tion, their
possible uses and the general prin ci ples that they should respect, the remaining part of this
chapter is devoted to a synthesis of the main char ac ter is tics of quar terly accounts. First of all, 
a brief history of the quar terly accounts is presented with refer ence in particular to the
evolu tion of the concep tion of the quar terly accounts. The different reasons for which
coun tries compile  quar terly accounts are then analysed before presenting the possible uses 
of them. Finally, the general prin ci ples, derived from the ESA 1995, are presented and
analysed in the quar terly frame work at a detailed level. 

A brief history

1.15. Quarterly accounts origi nated mainly because of the need for moni toring and analysis of the
short- term move ments of the economy. Each country needs infor ma tion about the state of
the economy to take economic policy deci sions. Quar terly accounts can supply this kind of
infor ma tion in a coherent accounting frame work.

Many coun tries started to produce national accounts after the second world war, moti vated
by the desire to monitor their econo mies. Several coun tries chose an annual basis for their
accounts whilst some coun tries such as the United Kingdom and the United States of
America very early stressed also the quar terly accounts. The system of accounts was devel -
oped in each country according to national concerns and accounting tradi tions. Compa ra -
bility and harmoni sa tion were not the main char ac ter is tics of the accounts compiled. For
these reasons, the need for a harmo nised set of rules for the compi la tion of national
accounts led to the compi la tion of the SNA 1968 and, subse quently, of the ESA 1970. These
two national accounting guide lines were mainly devoted to annual accounts.

1.16. The current situa tion of quar terly accounts has arisen as the conse quence of a chain of
events started in 1971 with the release of ESA 1970 by Euro stat. As a comple ment to ESA
1970, Euro stat released a docu ment commonly referred to as SEC-TRI (1973), that drew up
a simpli fied scheme of accounts as a sugges tion to the Member States for the compi la tion of
quar terly accounts. Since it did not supply meth odo logical rules and it provided for an
extremely detailed break down, it was never applied, even though it has remained an
important refer ence for Euro stat till now.

1.17. After this first attempt, an agree ment between Euro stat and OECD mainly left the compi la -
tion of quar terly accounts to OECD and the compi la tion of regional accounts to Euro stat.
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During this period, OECD published the first edition of “Quar terly National Accounts: A
Report on Sources and Methods in OECD Coun tries” (1979). This book was a very complete 
over view of the statis tical sources and accounting meth od olo gies used by OECD Member
States in the compi la tion of quar terly accounts. However, since the book was mainly devoted 
to the sources used in the compi la tion of quar terly accounts, some specific quar terly
accounts features, like the statis tical methods of compi la tion, the treat ment of season ality,
the process of revi sion, etc., were not discussed.

1.18. Starting from the second half of the 1980s, Euro stat was again involved in quar terly accounts 
themes, due to the increasing interest of the Euro pean Union Member States in this field.
The first result of this new commit ment was a ques tion naire sent to the Member States in
which all the main meth odo logical aspects were inves ti gated.In the last few years Euro stat
has increased its engage ment mainly in two areas: 

• meth odo logical support for those Member States which wanted to set up or improve their
system of quar terly national accounts; 

• encour aging and leading discus sion of the theo retical aspects so as to achieve a satisfac -
tory and harmo nised system of Euro pean quar terly accounts.

Chapter 12, ESA 1995 repre sents the first step in this direc tion and this hand book on
quarterly national accounts is the  next step. Euro stat intends that quar terly national accounts 
should be the prin cipal frame work for short- term economic statis tics, taking data from and
comple menting the other short- term indi ca tors resulting from the initia tives of Euro stat in
busi ness statis tics and other areas.

1.19. Most of the main subjects included in the hand book were discussed during the “Work shop on 
Quar terly National Accounts” (Paris, 5-6 December 1994), organ ised by Euro stat and
INSEE.

During 1995, a Euro stat ques tion naire about quar terly accounts methods was sent to the
Member States and the Euro pean Union main economic part ners. The infor ma tion collected
from the ques tion naire has to be viewed as an essen tial starting point in the compi la tion of
this hand book.

1.20. The last event to be mentioned in this brief history is the publi ca tion of the second edition of
the OECD’s book “Quar terly National Accounts: Sources and Methods used by OECD
Member Coun tries” (1996). This new edition updates the 1979 version and repre sents a very 
useful comple ment and source for this hand book.

Why do coun tries compile quar terly national accounts?

1.21. An increasing number of coun tries world- wide are inter ested in setting up a system of quar -
terly national accounts or in improving their existing ones. The reasons for this interest are:

• to provide a time lier picture of the economy;
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• to recog nise that quar terly accounts, as a part of national accounts, consti tute the only
coherent and consis tent set of aggre gates, accounts and balancing items able to provide
a compre hen sive and detailed picture of both the finan cial and non- financial aspects of
economic activity;

• to have an instru ment able to detect the phase of the economical cycle, high lighting
posi tive and nega tive peaks;

• to supply a scheme of infor ma tion useful for moni toring the economy and to suggest the
poli cies to be taken with respect to the main short- term target vari ables.

1.22. In the past, national accounts were largely devel oped on an annual basis. Unfor tu nately,
annual data have several short com ings that make them unsuit able for purpose of short- term
analysis:

• ongoing economic policy deci sions, which require prompt infor ma tion on short- period
economic devel op ments are inade quately supported, espe cially for the current year;

• busi ness cycle fluc tua tions are not adequately captured because the average period of
the cycle is gener ally not coin ci dent with a multiple of years;

• there is a long delay after the end of the refer ence period before the figures are published.

1.23. There are many readily avail able short- period statis tics (produc tion indices, prices, employ -
ment, external trade, busi ness surveys) that are exten sively used for short- term economic
analysis. Never the less it must be said that:

• these statis tics do not repre sent a coherent system;
• the statis tics are often incom plete, covering only a specific aspect or sector of the

economic activity;
• the clas si fi ca tion used for the statis tics in the different areas they cover is often not the

same; 
• the ways in which the statis tics are dissemi nated vary consid erably.

1.24. Quar terly national accounts repre sent a good compro mise solu tion for the construc tion of a
coherent and consis tent system of infor ma tion. Infor ma tion can be recorded at high
frequency and it can be based on other sub- annual statis tics while remaining fully consis tent
with annual accounts.

The choice of the quar terly frequency for infra- annual accounts is mainly due to the need for
reli able  short- term infor ma tion. The use of higher frequency (e.g. monthly) data would
increase the impact of revi sions and also lead to some reduc tion in the quality of the data.
Studies concerning monthly esti mates of some national accounts aggre gates are discussed
further in Chapter 17. These GDP indi ca tors are in essence coin ci dent indi ca tors because
they are not strictly produced within an accounting frame work.
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The use of quar terly national accounts

1.25. The use of quar terly national accounts becomes more and more impor tant in many areas.
Quar terly accounts provide an impor tant tool for taking economic policy deci sions,
particularly the manage ment of mone tary and fiscal policy at national level and co-ordination
at inter na tional level espe cially within the Economic and Mone tary Union. A set of reli able
quar terly figures improves macro- economic decision- making and speeds up moni toring of
actions taken by economic agents.

Quar terly accounts also provide a sound basis for busi ness cycle analysis and fore casting
and in particular for a modern system of leading indi ca tors.

In all cases, quar terly data should meet some impor tant criteria:

• early avail ability after the end of the refer ence period;
• high reli ability of the figures (small revi sions and good accu racy of the esti mates);
• avail ability of both raw and season ally adjusted data (see Chapter 8).

The first two criteria are clearly in conflict. The earlier we compile quar terly esti mates, the
greater will be the revi sions, on average. It is neces sary to reach a compro mise between
time li ness and accu racy, depending on the features in which we are mainly inter ested.

Some monthly statis tics such as the index of indus trial produc tion, external trade statis tics,
and quali ta tive busi ness surveys, can supple ment the infor ma tion coming from quar terly
accounts. They can repre sent a good way of improving the quality of the quar terly esti mates
and they can be useful for the construc tion of a system of flash esti mates (see Chapter 4 for
the descrip tion of monthly avail able infor ma tion, and Chapter 17 for flash esti mates).

The avail ability of both season ally adjusted and raw data (see Chapter 8) is impor tant too. A
“descrip tive” short- term analysis should pref erably be carried out using season ally adjusted
figures; in fact for quar terly data, the seasonal compo nent often hides the cyclical one,
obscuring and making diffi cult the iden ti fi ca tion of the turning points. 
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Figure 1.1: Comparison of moni toring busi ness cycle turning points by annual
and quarterly accounts data

(volume index of GDP for Western Germany, 1991 = 100)
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1.26. Unad justed data is also needed for other purposes, such as econometric model ling. This is
another impor tant field where quar terly accounts are becoming more widely requested and
used. These models often need unad justed data because they can use ef fi ciently the
informa tion contained in the seasonal compo nent of the series, so as to improve both the
calcu la tion of the struc tural parame ters of the models and their fore casting perform ance.
Econometric model ling is a rather wide field, including better struc tural econometric models
and multi variate time- series models. 

These models repre sent a tool for economic policy making and for busi ness cycle
evaluation, as well as an instru ment for struc tural economic analysis and simu la tion. Without 
exploring differ ences between the two main types of models, it should be emphasised that
the use of quar terly accounts data is impor tant for both of them. 

1.27. Quar terly models may be preferred to annual models because they allow the use of more
data so that the statis tical infer ence on the parame ters of the model is more reli able, and
because some aspects of economic activity cannot be adequately captured using annual
data. Moreover the use of annual data may prevent the analysis of dynamic rela tion ships
between economic vari ables.

1.28. The use of models based on quar terly accounts figures, rather than on other high- frequency
data, takes full advan tage of better coher ence of the data set (e.g. building sector models
over comes the afore men tioned clas si fi ca tion prob lems between different statis tical sources, 
etc.).

1.29. Another impor tant point is that quar terly data may be used by the National Statis tical
Institutes (NSIs) for internal purposes. In fact, the data provide a conven ient way to produce
and/or check provi sional esti mates of annual accounts, avoiding the long delay before
produc tion of the final annual figures.
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Figure 1.2: Comparison between raw and season ally adjusted quar terly volume indices of GDP
(Western Germany - 1991=100, data season ally adjusted using BV4 method )
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1.30. Finally the avail ability of high- frequency infor ma tion on the non- financial aspects of the
economy makes possible a further inte gra tion between non- financial and finan cial statis tics
(see Chapter 18).

The need for harmoni sa tion and the steps towards it

1.31. At present there is inade quate harmoni sa tion of quar terly national accounts, in particular at
the Euro pean Union level. Starting from this point, Chapter 12 of ESA 1995 and the present
hand book on quar terly national accounts suggest harmoni sa tion prac tices to reduce or
elimi nate the differ ences between quar terly accounts compiled by different coun tries,
especially the Member States. Moreover the hand book aims to define a common theo retical
and empirical scheme to be followed by coun tries, espe cially Euro pean Union Member
States, that intend to compile quar terly accounts. In particular, the aim of Euro stat is to offer
guidelines in the fields of:

• accounting aspects;
• methods of compi la tion;
• season ality and seasonal adjust ment;
• the coher ence of quar terly accounts;
• the process of revi sion;
• flash esti mates;
• quar terly finan cial accounts.

Further more Annex B of the ESA 1995 Council Regu la tion (No 2223/96 of 25 June 1996)
requires the Member States to supply a minimal data set of aggre gates and accounts on a
quar terly basis, which must be deliv ered within a fixed dead line. 

Prin ci ples for the compi la tion of quar terly accounts

1.32. The prin ci ples used for the recom men da tions in this hand book derive directly from the basic
prin ci ples of ESA 1995 and SNA 1993. These are clearly the general prin ci ples to which
quar terly accounts compilers should refer. Some are general prin ci ples which have been
adapted for particular quar terly accounts contexts and others have been explic itly re-stated
to cover specific quar terly require ments.

The prin ci ples used in this hand book can be regarded as the ideal ones for the compi la tion of 
quar terly accounts. They there fore provide the hand book’s recom men da tions with their
theo retical struc ture but prac tical consid era tions will often mean that solu tions recom -
mended for particular prob lems may differ from those which the general prin ci ples might
imply.
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The recom men da tions in these cases corre spond to “second best solu tions” moti vated by
possible prac tical diffi cul ties in the compi la tion of quar terly accounts. However, these recom -
men da tions still contribute towards reali sa tion of an ideal compi la tion meth od ology.

1.33. The prin ci ples for the compi la tion of quar terly accounts are as follows:

• base concepts and defi ni tions on ESA 1995, in particular, incor po rating adjust ments for
exhaus tive ness, and deriving esti mates which are on an accrual basis and mean ingful;

• use quar terly data as the main basis for the accounts;
• ensure quar terly figures are mean ingful by compiling them from at least some actual

data;
• derive current and constant price data on a consis tent basis;
• compile both unad justed and season ally adjusted data;
• endeavour to esti mate a single, defini tive figure of GDP from inde pendent meas ures

based on produc tion and expen di ture, and, if possible, income;
• vali date esti mates of GDP obtained from the two or three meas ures and also their

compo nents inde pend ently. Use for this purpose data from both govern ment and non-
 government sources;

• balance the sepa rate esti mates in a supply-use or input- output frame work, if possible
simul ta ne ously for current and constant prices, and for unad justed and season ally
adjusted data;

• use as much detail as possible for balancing, although a broader disag gre ga tion may be
used for current prices than for constant prices. In the balancing process, all vari ables,
including prices and seasonal adjust ment factors, should be open to adjust ment;

• annual esti mates and the sum of the four quar terly esti mates should be the same. This
applies for both unad justed and season ally adjusted data;

• preserve the time series nature of the esti mates to satisfy interest in changes as well as
levels;

• monitor and endeavour to antici pate revi sions;
• estab lish sensible compi la tion and publi ca tion time ta bles;
• consult and educate users;
• consider the impor tance of opera tional and organ isa tional aspects to the process of

improve ment.

Towards a programme for compiling quar terly accounts: recom mended steps 

1.34. As recom mended in the previous sections, quar terly accounts should be the main basis for
national accounts. This means that quar terly national accounts should ideally include a full
set of accounts with a sectoral break down. Building such a broad system of quar terly
accounts is not an easily achiev able objec tive for many coun tries, particu larly for those with
no tradi tion of quar terly compi la tion. It may there fore be helpful to set out a programme for
reaching the objec tive in steps as follows:

a) start by having at the minimum quar terly data on GDP pref erably based on the main
compo nents of the output and the expen di ture meas ures;
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b) in the short- term, produce break downs into indus tries and expen di ture cate go ries
(which together with balance of payments data would also generate data on
important vari ables such as dispos able national income and national saving);

c) define the full sequence of accounts for the national economy and the rest of the
world;

d) pro vide the full sequence of accounts by insti tu tional sector.

These steps lead to the compi la tion of a complete system of quar terly accounts and can
repre sent the natural path for setting up or improving quar terly national accounts according
to the recom men da tions which follow in this hand book.

Aims of the hand book

1.35. The aims of this hand book can be described as follows:

• to propose a simpli fied accounting scheme to be followed in compiling quar terly
accounts;

Figure 1.3: 
A mil es tone pro gram for the com pi la tion of quar terly national accounts

Quar terly data on GDP

Main compo nents from output and expen di ture side

Full sequence of accounts

National economy and rest of the world

Breakdown into indus tries and expen di ture cate go ries

With balance of payments this gener ates dispos able national
income and saving

Full sequence of accounts per insti tu tional sectors
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• to supply a set of meth odo logical rules to deal with those accounting aspects which are
specific to quar terly accounts and are caused by their higher frequency of compi la tion
than that of annual accounts;

• to recom mend to the Member States, as well as to all the coun tries that need to improve
their system of national accounts, a set of volun tary quar terly tables to add to the set of
compul sory tables required by Annex B of the ESA 1995 Council Regu la tion;

• to suggest an appro priate set of basic statis tics and their use in particular areas of
quar terly accounts;

• to make sugges tions concerning the statis tical meth od olo gies used in the compi la tion of
quar terly accounts and in the seasonal adjust ment of quar terly series;

• to supply a set of rules for time consis tency and balancing of quar terly accounts in a
coherent accounting frame work, in order to ensure full consis tency between annual and
quar terly account;

•   to discuss the issues related to the produc tion of flash esti mates and monthly esti mates.

The primary objec tive of this hand book is to supply to the Member States with a common set
of rules to build a harmo nised system of quar terly accounts. Even though the hand book has
been mainly conceived for the Euro pean Union Member States, as recom mended in ESA
1995, its appli ca tion is quite general and it can be used by other coun tries which intend to
improve their existing quar terly accounts or to es tab lish a system of quar terly accounts. This
hand book is the first pub li ca tion proposing in-depth harmoni sa tion of quar terly accounts and
for this reason it can be consid ered as an essen tial ref er ence source by all the coun tries
which are or will be involved in the compi la tion of quar terly accounts.

The struc ture of the hand book

1.36. The struc ture of the hand book has been designed to give the reader a logical path to be
followed when compiling quar terly accounts. The frame work is repre sented by ESA 1995
and SNA 1993 and their prin ci ples. Starting from this point the main quar terly issues are
treated in the eight parts of the hand book:

I. Intro duc tion
II. Accounting aspects
III. Methods of compi la tion
IV. Season ality and seasonal adjust ment
V. Coher ence of the quar terly accounts
VI. The process of revi sion
VII. Flash esti mates
VIII. Finan cial accounts

1.37. Part I corre sponds to the present intro duc tion to the hand book. It helps the reader to
understand the context which has gener ated the hand book, the rela tions with ESA 1995 and
SNA 1993, the history, the reasons and the prin ci ples for the compi la tion of quar terly
accounts.
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1.38. Part II provides a set of accounting rules derived from ESA 1995 and SNA 1993 and adapted
to the quar terly context. Chapter 2 illus trates a simpli fied scheme for the compi la tion of quar -
terly accounts. With this scheme as the starting point, some accounting rules, which allow for 
the specific char acter of quar terly accounts are defined in Chapter 3. The basic statis tics
commonly used in the coun tries for the compi la tion of quar terly accounts are then presented
in Chapter 4. In this chapter Euro stat draws on theo retical knowl edge and empirical expe ri -
ence as well as Euro pean statis tical legis la tion to propose an optimal set of short- term
harmo nised statis tics to be used in compiling quar terly accounts.

1.39. Part III deals with compi la tion methods and puts forward algo rithms which relate the
available infor ma tion to the choice of the best compi la tion method (see Chapter 5). The use
of basic statis tics in the accounting frame work is illus trated in Chapter 5. Chapter 6 presents
the mathe matical and statis tical methods which are currently used to compile quar terly
accounts and/or to improve the quality of the basic infor ma tion. Some exam ples and sugges -
tions concerning the use of the basic statis tics according to the different methods are illus -
trated in Chapter 7.

1.40. Part IV discusses the prob lems of the treat ment of seasonal fluc tua tions in quar terly
accounts, giving a theo retical assess ment (see Chapter 8) and an over view of the more
common methods for seasonal adjust ment. Chapter 9 presents a set of optimal prac tices
proposed by Euro stat in the field of seasonal adjust ment, the aim of which is to work towards
a consensus on seasonal adjust ment prac tices.

1.41. Part V analyses the consis tency of quar terly accounts. Time consis tency between quar terly
and annual accounts is discussed in Chapter 10. The accounting consis tency is then
examined along with the different approaches that can ensure it (see Chapter 11). The quar -
terly esti ma tion in the current year and the optimal esti ma tion of the prelimi nary annual
figures is analysed in Chapter 12. This part ends with a detailed analysis of the vali da tion
proce dures for quar terly esti mates (see Chapter 13).

1.42. Part VI is devoted to the analysis of the revi sion process and its reper cus sions on quar terly
accounts. Chapter 14, deals with the analysis of the causes and the effects of revi sions on a
quar terly basis and proposes a stan dard scheme of revi sion. Chapter 15 discusses how past 
revi sions can help in improving future reli ability.

1.43. Part VII proposes some advanced tech niques to produce high quality flash esti mates of
quar terly accounts (see Chapter 16) and some sugges tions to construct monthly esti mates
of the main national accounts aggre gates (see Chapter 17).

1.44. Part VIII illus trates a simpli fied scheme of quar terly finan cial accounts (see Chapter 18).

1.45. The hand book concludes with Annex A which repro duces the compul sory tables taken from
Annex B of the ESA 1995 Regu la tion and also a set of volun tary tables which Euro stat is
proposing specifi cally for quar terly accounts. A set of explana tory guid ance notes is also
included.
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CHAPTER 2

THE COVERAGE OF QUARTERLY ACCOUNTS

Quar terly national accounts are a quar terly appli ca tion of the stan dard ESA 1995/SNA 1993 system
of national accounts, using the same accounting frame work, defi ni tions of insti tu tional units, trans -
ac tions and accounting rules. But the short- term quar terly data follow a simpli fied scheme because
the purpose of quar terly accounts is to track move ments in key macroeconomic aggre gates, not to
provide the same struc tural detail of the economy as annual accounts, and to aid rapid compi la tion,
recog nising that there are less data avail able quar terly. These results are useful for a variety of
analytical and policy economic purposes.

The quar terly accounts are a subset of annual accounts. They follow the same prin ci ples and
scheme of annual accounts, are fully coherent with the latter but less detailed concerning insti tu -
tional sectors, industry grouping and the sequence of accounts. They give up-to- date and reli able
infor ma tion on the struc ture and devel op ment of the economic situa tion of a country. The statis tical
methods used for compiling quar terly accounts may differ quite consid erably from those used for the 
annual accounts. There are three ways, usually called approaches, of calcu lating GDP. The output
approach is based on the calcu la tion of output and inter me diate consump tion of the various indus -
tries of the economy. The expen di ture approach is based on esti mates of the compo nents of final
demand. The income approach calcu lates GDP from sepa rate esti mates of the compo nents of
income gener ated in produc tion. There are several methods of inte gra tion of the three approaches:
inte gra tion at the micro level, at the macro level and a third method of inte gra tion is based on the
rela tion ship between the current and capital accounts and the finan cial accounts, through the
analysis by insti tu tional sector.

The impor tance of quar terly economic accounts derives essen tially from the fact that they are the
only coherent set of indi ca tors, avail able with a short time-lag which can provide a short- term overall 
picture of both non- financial and finan cial economic activity. 
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2.01. The quar terly accounts can be regarded as a simpli fied system of the annual accounts. This
chapter clari fies the set and the struc ture of data to be collected in order to estab lish quarterly 
national accounts and discusses the scheme for quar terly national accounts. From quar terly
national accounts data it is possible to monitor the move ments of major economic flows such 
as output, GDP, private consump tion, govern ment consump tion, gross fixed capital forma -
tion, change in stocks, exports, imports, wages, profits, taxes, lending and borrowing. These
results are useful for a variety of analytical and economic policy purposes. The flows of
goods and serv ices are recorded at both current and constant prices. Key aggre gates like
gross domestic product are widely used as indi ca tors of economic activity at the level of the
total economy. It should be mentioned that there are prob lems in obtaining quar terly data, in
particular that busi nesses have less detailed infor ma tion, while there is a need to keep the
form- filling burden to manage able levels.

2.02. According to  ESA 1995, § 12.01 “the quar terly economic accounts form an inte gral part of
the system of national accounts”. “The quar terly economic accounts consti tute a coherent
set of trans ac tions, accounts and balancing items, defined in both non- financial and financial 
domains, recorded on a quar terly basis. They adopt the same prin ci ples, defi ni tions and
struc ture as the annual accounts, subject to certain modi fi ca tions, due to the period of time
covered”.

2.03. Quar terly national accounts are a quar terly appli ca tion of the stan dard ESA 1995/SNA 1993
system of national accounts using the same accounting frame work, defi ni tions of insti tu -
tional units, trans ac tions and accounting rules. For quar terly accounts most of the stan dard
clas si fi ca tions apply at a higher level of aggre ga tion. This is because the purpose of
quarterly accounts is to give an overall picture of the short- term macroeconomic situa tion
and evolu tion, rather than to provide the same struc tural detail of the economy as annual
accounts. Moreover, quar terly accounts track move ments in key macroeconomic
aggregates and so need to be compiled quickly. It is also the case that data is usually
available in less detail at a quar terly frequency.
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There fore the main vari ables compiled are: 

• GDP;
• main expen di ture compo nents;
• value added and compen sa tion of employees by broad industry groups;
• employ ment;
• employ ment by broad industry groups;
• popu la tion;
• main income aggre gates

– for total economy;
– for the rest of the world;

• simpli fied non- financial sector accounts;
• finan cial accounts vari ables.

System of quar terly accounts

2.04. The quar terly accounts consti tute a totally coherent subset of the annual accounts (see
Chapter 12 of the ESA 1995). The statis tical methods used for compiling quar terly accounts
may differ quite consid erably from those used for the annual accounts. The methods are
described and discussed in Part III of this hand book. Since quar terly accounts adopt the
same frame work as annual accounts, they have to be consis tent with them over time. This
implies, in the case of flow vari ables, that the sum of the quar terly data is equal to the annual
figures for each year (see Chapter 10). In addi tion, the accounting iden ti ties should be
respected for each quarter (see Chapter 11).

2.05. There are three ways, usually called approaches, of calcu lating GDP:

• Output approach;
• Expen di ture approach;
• Income approach.

Each approach is based on a different view of the economic system using and meas uring
different aggre gates. Together they give a summary of the logical rela tion ships within the

system of national accounts, and they should all give the same result for GDP if each item is
esti mated correctly.

Inter me diate
consump tion

Gross value added
(basic prices) 

Output
(basic prices)= -
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2.06. The output approach is based on the calcu la tion of output and inter me diate consump tion of
the various indus tries of the economy. Gross value added of an industry is defined as the

differ ence between output (basic prices) and inter me diate consump tion (basic prices)

Gross value added (basic prices) 
= Output (basic prices) 
- Inte rm ed iate consump tion

GDP at market prices is then calcu lated as the sum of gross value added (basic prices) of all
indus tries/branches plus taxes on prod ucts less subsi dies on prod ucts.

Gross value added (market prices) 

= Gross value added (basic prices) 
+ Taxes on prod ucts 
- Subs idies on products

 2.07. The expen di ture approach is based on esti mates of the compo nents of final demand:

GDP

Gross value added
(market prices)

Gross value added
(basic prices) 

Taxes on
products

Subsi dies on
products-+=

GDP
Final consump tion 

expen di ture
 (house holds, NPISHs)

Final consump tion
expenditure 
(govern ment)

Gross fixed capital 
formation++=

Changes in
inventories

Exports Imports-++

Taxes on produc -
tion and imports

-
Gross oper ating

surplus/mixed income
+

Compen sa tion
of employees

=GDP Subsi dies-
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= Final consump tion expen di ture (by house holds,  non- profit insti tu tions serving house
holds -NPISHs- and the govern ment, in purchas ers’ prices)

+ Final consump tion expen di ture by the government
+ Gross fixed capital forma tion (purchas ers’ prices)
+ Changes in inven to ries (purchas ers’ prices)
+ Exports (f.o.b. 1)
- Imports (c.i.f. 2).

2.08. The income approach calcu lates GDP from sepa rate esti mates of the compo nents of the
value added of indus tries, branches or sectors:

GDP
= Compen sa tion of employees
+ Gross oper ating surplus/mixed income
+ Taxes on produc tion and imports
- Subsi dies. 

2.09. The logical equality of the outcomes of the three approaches makes it possible to vali date
the reli ability of the esti mates resulting from the three approaches (see Chapter 13). Usually
in prac tice the outcomes of the three calcu la tions are not the same. That can be put down to
the fact that, different concepts applied in surveys, sample sizes, perio dicity, time of ques -
tioning, regis ters, vari ables, statis tical units etc. lead to esti ma tion differ ences. This,
however, assumes that the esti mates of the various vari ables in the three approaches are
made inde pend ently of each other.

The three approaches to the compi la tion of GDP have to be consid ered inde pendent from a
theo retical point of view. If the same sources are used in the three approaches the
achievement of their inde pend ence is clearly more diffi cult. The inde pend ence of the three
approaches is thus mainly about the inde pend ence of the sources. It is not always the case
however that inde pend ence in this sense guar an tees better esti mates.

The best results for GDP are obtained if esti mates from inde pendent sources are avail able
for each of the compo nents of the three approaches. In that case, a real comparison of the
infor ma tion origi nating from different sources becomes possible. In prac tice, several items
will be esti mated from the same sources, making the esti mates less inde pendent. For
example, the esti mates of house hold consump tion are often based to a large extent on
output data. This reduces the inde pend ence of the output and the expen di ture approaches.
Also, esti mates of the oper ating surplus of indus tries are often based on data on produc tion,
inter me diate consump tion and compen sa tion of employees. In that case, the output and
income approaches are not inde pendent either. In addi tion, some vari ables are, in many
cases, computed as a residual: this is often the case with the changes in inven to ries in the
expen di ture approach or of the gross oper ating surplus in the income approach (see OECD,

1 f.o.b. = free on board
2 c.i.f.   = cost insurance freight
1 f.o.b. = free on board
2 c.i.f.   = cost insurance freight
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Quar terly National Accounts - Sources and Methods in OECD Coun tries). It will usually not
be possible to compile completely inde pendent esti mates of the three GDP approaches.

2.10. It cannot be said in general which of the three approaches is the most reli able approach. This 
depends on the quality of the sources under lying the vari ables in each of the three
approaches and the insti tu tional settings in the various coun tries. In many coun tries the
output esti mates are consid ered to have the highest reli ability in the short- term. At present
reli able esti mates from the income side are avail able in only a few coun tries. It is the aim of
the integra tion process to deter mine the most reli able sources, the most reli able approach,
and, in the end, what is the best esti mate of GDP and other national accounts vari ables. 

2.11. There are basi cally three methods of inte gra tion of the three approaches:

• inte gra tion at the macro level; 
• inte gra tion at the product or industry level;

Imports

Exports

Changes in
Inventories

Gross Fixed Capital
Formation

Final Consumption
Expenditure

Gross
Domestic
Product

Expenditure
Approach

Intermediate
Consumption

Output

Subsidies on
Products

Taxes on Products

Gross
Value Added

Income
Approach

Subsidies

Taxes on Production
and Imports

Operating Surplus /
Mixed Income

Compensation of
Employees

Output
Approach

Figure 2.1: The three approaches to the calculation of Gross Domestic Product
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• inte gra tion in the insti tu tional sector accounts.

2.12. Inte gra tion at the macro level

The simplest of the three methods involves making different esti mates of GDP using output,
expen di ture and income approaches, which are compiled inde pend ently and the three
results are only compared at the last stage to recon cile them or iden tify the best esti mate.
There is only a limited comparison of the sources which underlie the different approaches, 

which makes the results of the three approaches more inde pendent, but does not guar antee
a fully consis tent system, and causes of errors are not deter mined. Supply and use tables (or 
input- output tables) are compiled after wards, some times long after wards, that is after the
GDP has been deter mined.

2.13. Inte gra tion at the product or industry level

All sources of infor ma tion are compared at a detailed product level, usually in a supply/use
frame work. The key char ac ter istic of this system is a common product clas si fi ca tion for all
purposes (i.e. for output, inter me diate consump tion, house hold consump tion, capital
formation, foreign trade, etc.). All data on macro vari ables are broken down in this product
clas si fi ca tion, which enables analysis at this detailed level, using the fact that supply and use 
of each product group should be equal. Coun tries are there fore urged to carry out the recon -
cilia tion at the greatest level of disag gre ga tion compatible with the avail able infor ma tion.
This level can differ between coun tries due to the devel op ment of national statis tical systems 
and to delays in the avail ability of the infor ma tion. All the same, the level of disaggre ga tion for 
recon cilia tion purposes has to be higher than the one published.

2.14. Inte gra tion in the insti tu tional sector accounts

The starting point of this method is the differ ence between the capital and the finan cial
account by insti tu tional sector. These are calcu lated quite inde pend ently, from totally
different sources, and typi cally give very different esti mates of what should in prin ciple be the 
same balancing item the net lending/borrowing for each sector.

2.15. The three approaches them selves are not kept sepa rate, but an attempt is made to find an
inde pendent esti mate for each item of the supply and use balances. It is impos sible to
determine inde pendent levels of GDP from the three approaches: there is only one GDP,
resulting from a system that is made consis tent on the most detailed level. In prac tice of
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course, most methods are between these extremes. From the point of view of the reli ability
and exhaus tive ness of the national accounts esti mates, the method of inte gra tion at the
product level is the preferred one and coun tries are strongly recom mended to adopt it.

Of course, most methods are in between these extremes. For example, in the aggre gate
method one may align sources before hand; this does however reduce the inde pend ence of
the resulting esti mates. Also, one can compare two or more sources for the same vari able
without analysing the product detail. Further more, the level of detail of the product clas si fica -
tion in the supply/use frame work is of impor tance for the possi bili ties of the analysis: insuf fi -
cient detail may prohibit valid comparison of data. For the income approach an integra tion at
industry level is often used.

Euro stat recom mends compi la tion of GDP according to the three approaches because this
results in a more complete picture of the economy. A mere recon cilia tion at micro level only
allows a balancing of the output and the expen di ture approach but does not include the
income side. This proce dure would be regarded as insuf fi cient. To include the income side,
there is addi tional need for inte gra tion in the insti tu tional sector accounts and also at the
macro level.

In the system, the balancing item of the finan cial account is iden tical with the balancing item
of the capital account. In prac tice, a discrep ancy will usually be found between them
because they are calcu lated on the basis of different statis tical data. The finan cial account
(see Chapter 18) is the final account in the full sequence of accounts that records
transactions. 

2.16. As with the annual accounts, the quar terly ones are broken down by both:

• insti tu tional sectors;
• indus tries.

Taking into account the limited set of infor ma tion used in compiling quar terly accounts, the
recom men da tion is to simplify the disag gre ga tion scheme used for annual accounts. 

Insti tu tional sectors

 2.17. Defi ni tion

Insti tu tional units are economic enti ties that are capable of owning goods and assets, of
incur ring liabili ties and of engaging in economic activi ties and trans ac tions with other units in
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their own right (see  ESA 1995, § 1.28; SNA 1993, § 4.02).
For the purposes of the system, the insti tu tional units are grouped together into six mutu ally
exclu sive insti tu tional sectors composed of the following types of units:

• non- financial corpo ra tions;
• finan cial corpo ra tions;
• general govern ment;
• house holds;
• non- profit insti tu tions serving house holds (NPISHs);
• rest of the world.

The first five sectors together make up the total economy.

2.18. For our purposes in quar terly accounts we simplify this break down into four macro- sectors
defined as follows:

• corpo ra tions;
• general govern ment;
• house hold sector (including NPISHs);
• rest of the world.

2.19. Defi ni tion: Corpo ra tions

Non-financial
corporations

Financial
corporations

Corporations

General
government

Rest of the world

Households and
NPISH

Households

NPISH

Total of the
economy

General
government

Institutional sectors Simplified sectors Total of the economy

Figure 2.2: Insti tu tional sectors, quar terly simpli fi ca tion
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Code Description Code Description

1 Agriculture, hunting and related service activities
2 Forestry, logging and related service activities
5 Fishing, operation of fish hatcheries and fish farms; service

activities incidental to fishing - > BB

10 Mining of coal and lignite; extraction of peat
11 Extraction of crude petroleum and natural gas; service activities

incidental to oil and gas extraction excluding surveying
12 Mining of uranium and thorium ores
13 Mining of metal ores
14 Other mining and quarrying
15 Manufacture of food products and beverages
16 Manufacture of tobacco products
17 Manufacture of textiles
18 Manufacture of wearing apparel; dressing and dyeing of fur
19 Tanning and dressing of leather; manufacture of luggage,

handbags, saddlery, harness and footwea - > DC

20 Manufacture of wood and of products of wood and cork, except
furniture; manufacture of articles of straw and plaiting materials - > DD

21 Manufacture of pulp, paper and paper products
22 Publishing, printing and reproduction of recorded media
23 Manufacture of coke, refined petroleum products and nuclear fuel - > DF
24 Manufacture of chemicals and chemical products - > DG
25 Manufacture of rubber and plastic products - > DH
26 Manufacture of other non-metallic mineral products - > DI
27 Manufacture of basic metals
28 Manufacture of fabricated metal products, except machinery and

equipment
29 Manufacture of machinery and equipment n.e.c. - > DK
30 Manufacture of office machinery and computers
31 Manufacture of electrical machinery and apparatus n.e.c.
32 Manufacture of radio, television and communication equipment

and apparatus
33 Manufacture of medical, precision and optical instruments,

watches and clocks
34 Manufacture of motor vehicles, trailers and semi-trailers
35 Manufacture of other transport equipment
36 Manufacture of furniture; manufacturing n.e.c - > DN
37 Recycling
40 Electricity, gas, steam and hot water supp ly
41 Collection, purification and distribution of water
45 Construction - > FF
50 Sale, maintenance and repair of motor vehicles and motorcycles;

retail sale of automotive fuel
51 Wholesale trade and commission trade services, except of motor

vehicles and motorcycles
52 Retail trade services, except of motor vehicles and motorcycles;

repair services of personal and household goods
55 Hotel and restaurant services - > HH Hotels and restaurants
60 Land transport and transport via pipeline services
61 Water transport services
62 Air transport services
63

Supporting and auxiliary transport services; travel agency services
64 Post and telecommunication services
65 Financial intermediation services, except insurance and pension

funding services
66 Insurance and pension funding services, except compulsory social

security se rvices
67 Services auxiliary to financial intermediation
70 Real estate services
71 Renting services of machinery and equipment without operator

and of personal and household goods
72 Computer and re lated services
73 Research and development services
74 Other business services
75 Public administration and defence services; compulsory social

security se rvices
- > LL

80 Education services - > MM
85 Health and social work services - > NN
90 Sewage and refuse disposal services, sanitation and similar

services
91 Membership organisation services n.e.c.
92 Recreational, cultural and sporting services
93 Other services
95 Private households with employed persons - > PP
99

Services provided by extra-territorial organisations and bodies - > QQ

Manufacture of transport equipment

Manufacturing n.e.c.

Manufacture of other non-metallic mineral products

Manufacture of basic metals and fabricated metal products

Manufacture of machinery and equipment n.e.c.

Extra-territorial organisations and bodies

Fishing

Real estate, renting and business activities

Public administration and defence; compulsory social security

Education
Health and social work

Wholesale and retail trade; repair of motor vehicles, motorcycles
and personal and household goods

Transport, storage and communication

Manufacture of chemicals, chemical products and man-made fibres
Manufacture of rubber and plastic products

Electricity, gas and water supply

Construction

O ther community, social and personal service activities

Private households with employed persons

Manufacture of electrical and optical equipment

Manufacture of textiles and textile products

Manufacture of leather and leather products

Manufacture of wood and wood products

Manufacture of pulp, paper and paper products; publishing and
printing
Manufacture of coke, refined petroleum products and nuclear fuel

Agriculture, hunting and forestry

Mining and quarrying of energy producing materials

Mining and quarrying except energy producing materials

Manufacture of food products; beverages and tobacco

OO

KK- >

GG

II

JJ Financial intermediation

DJ

DL

DM

EE

- >

- >

- >

- >

- >

- >

- >

- >

AA- >

- >

- > CB

- >

- >

- >

CA

DA

DB

DE
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C ode D es c r ip tion C ode D esc rip t ion

- > B F is h ing

- > F C on s truc tio n - > 3 C ons truc tion

- > H H ote ls and re stau ran ts

- > L P ub li c adm inis tra tion an d def enc e;
c om pu ls o ry s oc ia l sec ur it y

- > M E duca tion
- > N H ea lth a nd s oc ia l w o rk

- > P P riva te ho u se ho lds w ith em ploy ed p e rso ns

- > Q E xt ra -t err i to r ia l o rgan isa tion s and bo d ies

O the r s erv ic e ac ti vi tie s

5 F inanc ial , real -e st ate , ren ting and bus ines s
ac ti v itie s

1 A gr icu l tu re , hun ting a nd fo re sty ; fis h in g and
ope ra tion o f fis h h atc h eries an d fi sh fa rm s

4
W ho les ale a nd re ta il trade , repa ir o f m oto r
v eh ic les and h ouse ho ld goods , hote ls re s t auran ts ;
t ran spo rt and co m m u n ic a tions

2 I ndus try, in clud ing ene rgy

M ining a nd qua rry ing

M anu f act u r ing

- > 6

- >

- >

J

I

G

E

D

C

A A gricu lture , hu n t ing and f o res try

- >

- >

- >

- >

- >

- >

- >

E lec tr ic it y , gas and w a te r s upp ly

W h o les ale a nd re ta il trad e ; repa i r o f m o to r
v ehic les , m o to rc yc le s and pe rs ona l and
h ous e hold goods

T ra nspo rt , s torag e and co m m u n ic a tio n

F inanc ia l in term e dia tion

R ea l es ta te , ren t ing an d b usines s act iv iti e s

O the r com m u n ity , soc ia l an d pe rs ona l
s e rv ic e ac ti vitie s

- >

- > O

K

- >

- >
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The corpo rate sector includes corpo ra tions producing goods, market non- financial serv ices
and finan cial serv ices (see ESA 1995, § 2.21 and 2.32; SNA 1993, § 4.07 and 4.08); i.e. it
includes both the non- financial corpo ra tions and finan cial corpo ra tions sector.

2.20. Defi ni tion: General govern ment

The general govern ment sector includes all insti tu tional units which are other non- market
producers whose output is intended for indi vidual and collec tive consump tion, and mainly
financed by compul sory payments made by units belonging to other sectors, and/or all
insti tu tional units prin ci pally engaged in the redis tri bu tion of national income and wealth (see  
ESA 1995, § 2.68; SNA 1993, § 4.113).

2.21. Defi ni tion: The house hold sector

This macro- sector includes house holds and non- profit insti tu tions serving house holds. The
personal sector consists of the indi viduals or groups of indi viduals as consumers and
possibly also as producers of market goods and non- financial and finan cial serv ices 

provided that, in the latter case, the corre sponding activi ties are not those of sepa rate enti -
ties treated as quasi- corporations. The non- profit insti tu tions serving house holds (NPISHs)
sector consists of non- profit insti tu tions which are sepa rate legal enti ties, which serve house -
holds and which are private other non- market producers (see ESA 1995, § 2.75 and 2.87,
4.10, 4.151 and SNA 1993, § 4.161-162).

2.22. This simpli fied clas si fi ca tion of the insti tu tional sectors is totally coherent with the ESA 1995
and SNA 1993.  The ‘rest of the world’ sector is described in ESA 1995, § 2.08 and in SNA
1993, § 4.163. It is impor tant to empha sise the rele vance of simpli fied quar terly accounts for
insti tu tional sectors for example in the perspec tive of Euro pean Economic and Mone tary
Union, in particular because they provide a quar terly compu ta tion of the net lending of
general govern ment.

Industry group ings

2.23. Defi ni tion

An industry consists of a group of local KAUs (Kind of Activity Unit) engaged in the same, or
similar, kind of activity. At the most detailed level of clas si fi ca tion, an industry consists of all
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the local KAUs falling within a single class (4 digits) of NACE Rev.1 and which are there fore
engaged in the same activity as defined in the NACE Rev. 1 (see ESA 1995, § 2.108; SNA
1993, § 5.40).

2.24. For present purposes, the indus tries are broken down into six industry group ings according
to clas si fi ca tion A6 (NACE Rev.1 sections). On a volun tary basis, consid era tion can also be
extended to two more detailed group ings of indus tries: at the one- letter and two letter levels
of NACE Rev.1. Table 2.1 will describe the aggre ga tion process starting from the two digit
level of NACE Rev.1. Indus tries are clas si fied into the following six subdi vi sions:

• agri cul ture, hunting and forestry, fishing;
• industry, including energy;
• construc tion;
• whole sale, retail trade; repair; hotels and restau rants; trans port, commu ni ca tion;
• finan cial, real- estate, renting and busi ness activi ties;
• other service activi ties.

Trade, trans port and commu ni ca tion can be sepa rately iden ti fied. 

The sequence of accounts

2.25. The sequence of accounts is composed of:

• produc tion account;
• distri bu tion and use of income accounts;
• capital account;
• finan cial account.

They can be used to obtain the most impor tant balancing items:

• value added;
• oper ating surplus;
• mixed income;
• dispos able income;
• saving;
• changes in net worth, due to saving and capital trans fers;
• net lending/net borrowing.

Vital aggre gates included are: 
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• domestic product;
• national income;
• national dispos able income;
• national saving.

2.26. Tables 2.2 and 2.3 are abbre vi ated versions respec tively of the Goods and Serv ices Account 
and the Aggre gated accounts for Insti tu tional Sectors. In comparison with the sequence of
accounts for annual results the accounts here are in some cases grouped together, and only
the items avail able on a quar terly level appear. The Goods and Serv ices Account shows, by
product group and for the total economy, how the prod ucts avail able are used. It there fore
shows the resources (output and imports) on the left- hand side and the uses of goods and
serv ices (inter me diate consump tion, final consump tion, capital forma tion and exports) on
the right. The Goods and Serv ices Account is by defi ni tion in balance and there fore has no
balancing item. The accounts II.1.2.1 Entre pre neu rial income and II.1.2.2 Allo ca tion of other
primary income are merged in the II.1.2 Allo ca tion of primary income account. There is no
Redis tri bu tion of income in kind account (II.3) at quar terly level. The II.4.1 Use of dispos able
income account and II.4.2 Use of adjusted dispos able income account are replaced by II.4.1
Use of Income Account. The III.1.1 Change in net worth due to saving and capital trans fers
account and III.1.2 Acqui si tion of non finan cial assets account are merged in the III.1 Capital
Account. The III.2 Finan cial account is presented in a compressed form.

2.27. There is a check on the flows of goods and serv ices in the goods and serv ices account
(see ESA 1995, § 8.78-82; SNA 1993, § 2.154-159). The produc tion account (see ESA
1995, § 8.10-14; SNA 1993, § 6.01-04) is the first in the sequence of accounts compiled for
indus tries, insti tu tional sectors and the total economy, with the three basic elements: output,
inter me diate consump tion and consump tion of fixed capital. The balancing item in the
produc tion account is value added. Total GDP can be esti mated from the produc tion
account.

2.28. The balancing item is carried forward to the genera tion of income account  (see ESA
1995, § 8.15-20; SNA 1993, § 7.01-05), which is the first account of the primary distri bu tion 
of income accounts . It analyses the extent to which value added can cover compen sa tion
of employees and other taxes less subsi dies on produc tion. It meas ures the oper ating
surplus/mixed income, which corre sponds to the income which the units obtain from their
own use of their produc tion facili ties. It is the last balancing item which can be calcu lated for
the indus tries, the insti tu tional sectors, and the total economy.  



33

Hand book on quarterly accounts The coverage of quarterly accounts

2.29. The oper ating surplus/mixed income is then carried forward to the allo ca tion and distri bu -
tion of income accounts  (see ESA 1995, § 8.16-8.35; SNA 1993 Chap ters 7 and 8). These
accounts show how primary incomes are distrib uted among insti tu tional sectors, and the
redis tri bu tion of these incomes. The balancing item at the end of the accounts is dispos able
income. 

Table: 2.2:  Goods and serv ices account

Output  Imports Total
Inter me diate
consump tion

Final consump tion 
of house holds

Final consump tion

expen di ture govt.

Capital

forma tion
 Exports

prod 1

prod 2

...

...

...

...

...

Table 2.3: Aggre gated accounts for Insti tu tional sectors

Corpo ra tion House holds Govt. ROW1 Corpo ra tion House holds Govt. ROW 1

I. Produc tion Account

Output 1855 1306   434

910 700 246 Inter me diate consump tion

945 606 188 Gross value added

147  45  30 Consump tion  of  fixed
capital

798 561 158 Net value added

II.1.1 Genera tion of
income account

560   62 140 Compen sa tion of
employees

  89     3    2 Taxes on produc tion

 -35    -1 less Subsi dies on
produc tion

184 497  16 Oper ating surplus/mixed
income

II.1.2 Allo ca tion of
primary income account

Compen sa tion of
employees

766 2
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Taxes on produc tion 235

less Subsi dies on
produc tion

 -36

Oper ating surplus/Mixed
income (net)

184 497   16

283    51   46  66 Prop erty income 238 139   30  39

  91 1351 191 Balance of primary
incomes/Net nat. inc.

II.2 Secon dary
Distri bu tion of income
account

 34  178   1 Current taxes on income
and wealth

   213

 322 Social contri bu tions    53    1 268

 42      1 289 Social bene f its (o/t 2

soc.transf.in kind)
332

 57    73 139 Other current trans fers

 70 1182 352 Dispos able income (net)

Corpo ra tion House holds Govt. ROW1 Corpo ra tion House holds Govt. ROW 1

II.4.1 Use of Income
Account

1009 362 Final consump tion
expen di ture

 11      0    0    0 Adj. net equity pension
funds

  11    0

 59  184  -10 Saving (net)

III.1 Capital Account

Capital trans fers 10  15  -28   5

-147 -45 -30 Consump tion of fixed
capital

 259  80  37 Gross fixed capital
forma tion

  26   2 Changes in inven to ries

   2   5   3 Valu ables

  -7   5   2 Acqui si tion non- produced, 
non- finan. assets

 -64  152  -50  -38 Net lending(+)/net
borrowing(-)

III.2 Finan cial account

  -1   1 Mone tary gold and SDRs

  32  80 7 11 Currency and deposits 130 2 -2

  71  41 26  5 Secu ri ties o/t2 shares  59 64 20

194   5 45 10 Loans  71 52 94 37

   5   3 36   2 Shares and other equity  39  4  3
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36 Insur ance tech nical
reserves

 36

   7 48  6  21 Other accounts receiv able 
and payable

 37  5 10 30

 1 ROW = rest of the world

2  o/t = other than

2.30. The purpose of the use of income account  is to show how the house hold sector and
general govern ment allo cate their dispos able income between final consump tion and saving 
(see ESA 1995, § 8.36-43; SNA 1993, § 9.01-05). The use of income account leads to the
balancing item ‘net saving’.

2.31. The purpose of the capital account  (see ESA 1995,  § 8.46-47; SNA 1993, § 10.20-31) is to
record the values of the non- financial assets that are acquired, or disposed of, by resi dent
insti tu tional units by engaging in trans ac tions and to show the change in net worth due to
saving and capital trans fers. The resources side of the account records the resources avail -
able for the accu mu la tion of assets. These consist of net saving, the balancing item carried
forward from the use of income account, and net capital trans fers. The uses side of the
account records the values of the non- financial assets acquired, or disposed of, in trans ac -
tions of various kinds. Some cate go ries of changes in assets are distin guished in the capital
account: gross fixed capital forma tion, and changes in inven to ries (including acqui si tions
less disposals of valu ables, and acqui si tions less disposals of non- produced non- financial
assets). The balancing item of the capital account is net lending or borrowing.

2.32. The finan cial account (see ESA 1995, § 8.50-51; SNA 1993, § 11.01-04) records trans ac -
tions that involve finan cial assets and liabili ties and that take place between insti tu tional
units, and between insti tu tional units and the rest of the world. The left side of the account
records acqui si tions less disposals of finan cial assets, while the right side records incurrence 
of liabili ties less their repay ment. Net incur rence of liabili ties less net acqui si tion of finan cial
assets is equal in value, with the oppo site sign, to net lending/borrowing, the balancing item
in the capital account. The concep tual iden tity between the balancing items provides a check 
on the numerical consis tency of the set of accounts as a whole, although the two balancing
items are likely to diverge signifi cantly in prac tice because of errors of meas ure ment.
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Price concepts

2.33. This section is about the different price concepts used: market prices, purchas ers’ prices and 
basic prices.

Market prices are ESA’s basic ref er ence for valua tion (see ESA 1995, § 1.51; SNA 1993,
§ 2.68). Because of trans port costs, trade margins and taxes less subsi dies on prod ucts, the
producer and the user of a given product usually perceive its value differ ently. In order to
keep as close as possible to the views of the trans ac tors, the system records all uses at
purchas ers’ prices, which include trans port costs, trade margins and taxes less subsi dies on
prod ucts, while output is recorded at basic prices, which exclude these elements (see ESA
1995, § 1.54; SNA 1993, § 3.83).

At the time of purchase,  the purchas ers’ price is the price the purchaser actu ally pays for
the prod ucts;

• including any taxes less subsi dies on the prod ucts (but excluding deductible taxes like
VAT on the prod ucts);

• including any trans port charges paid sepa rately by the purchaser to take delivery at the
required time and place;

• after deduc tions for any discounts for bulk or off- peak- purchases from stan dard prices or
charges;

• excluding interest or service charges added under credit arrange ments;
• excluding any extra charges incurred as a result of failing to pay within the pe ri od stated

at the time the purchases were made (see ESA 1995, § 3.06; SNA 1993, § 6.215).

The basic price  is the price receiv able by the producers from the purchaser for a unit of a
good or service produced as output minus any tax payable on that unit as a conse quence of
its produc tion or sale (i.e. taxes on prod ucts), plus any subsidy receiv able on that unit as a
conse quence of its produc tion or sale (i.e. subsi dies on prod ucts). It excludes any trans port
margins charged by the producer on the same invoice, even when they are included as a
sepa rate item on the invoice (see ESA 1995, § 3.48; SNA 1993, § 6.205).

The trans ac tion cate go ries

2.34. The following sections give defi ni tions of essen tial book keeping items which occur in the
accounts and tables. (Note: some items are iden ti fied by codes of letters and numbers which
refer to their desig na tions in ESA 1995).
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2.35. Final consump tion expen di ture may take place on the domestic terri tory or abroad (see
ESA 1995, § 3.75; SNA 1993, § 9.93). All house hold final consump tion expen di ture is
indi vidual. By conven tion, all goods and serv ices provided by NPISHs are treated as
indi vidual (see ESA 1995, § 3.84; SNA1993, § 9.90). For the goods and serv ices provided by 
govern ment units, the border line between indi vidual and collec tive goods and serv ices is
drawn on the basis of the Clas si fi ca tion Of the Func tions Of Govern ment (COFOG) (see
ESA 1995, § 3.85). Total actual final consump tion is equal to the sum of house hold actual
final consump tion and actual final consump tion of general govern ment (see ESA 1995, §
3.87). Corpo ra tions have no final consump tion expen di ture: their purchases of the same kind 
of goods or serv ices as used by house holds for final consump tion are either used for
inter me diate consump tion or provided to employees as compen sa tion of employees in kind,
i.e. income which is then consumed by house holds (see ESA 1995, § 3.80). Actual final
consump tion consists of the goods or serv ices that are acquired by resi dent insti tu tional
units for the direct satis fac tion of human needs, whether indi vidual or collec tive (see ESA
1995, § 3.81).

2.36. Gross capital forma tion consists of:

• gross fixed capital forma tion (P.51);
• changes in inven to ries (P.52); 
• acqui si tions less disposals of valu ables (P.53).

Gross capital forma tion (P.5) is meas ured gross of consump tion of fixed capital. Gross fixed
capital forma tion consists of resi dent produc ers’ acqui si tions, less disposals, of fixed assets
during a given pe ri od plus certain addi tions to the value of non- produced assets real ised by
the produc tive activity of producer or insti tu tional units. Fixed assets are tangible or
intangible assets produced as outputs from processes of produc tion that are them selves
used repeat edly, or continu ously, in processes of produc tion for more than one year (see
ESA 1995, § 3.103; SNA 1993, § 10.07).

2.37. Changes in inven to ries are meas ured by the value of the entries into inven to ries less the
value of with drawals (valued at current prices) and the value of any recur rent losses of goods 
held in inven to ries (see ESA 1995, § 3.117; SNA 1993, § 10.28). Inven to ries consist of the
following cate go ries:

• mate rial and supplies;
• work- in- progress;
• finished goods;
• goods for resale (see ESA 1995, § 3.119;  SNA 1993, § 10.07).

2.38. Acqui si tions less disposals of valu ables (P.53) relate to non- financial goods that are
not used primarily for produc tion or consump tion, do not dete rio rate (physi cally) over time
under normal condi tions and are acquired and held primarily as stores of value (see ESA
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1995, § 3.125; SNA 1993, § 10.116). Output of valu ables is valued at basic prices. All other
acqui si tions of valu ables are valued at the purchas ers’ prices paid for them, including any
agents’ fees or commis sions. They also include trade margins when bought from dealers.
Disposals of valu ables are valued at the prices received by sellers, after deducting any
fees or commis sions paid to agents or other inter me di aries. Disre garding the produc tion of
valu ables, in aggre gate, acqui si tions less disposals between resi dent sectors cancel out,
leaving only agents’ or deal ers’ margins (see ESA 1995, § 3.127; SNA 1993, § 10.117).

2.39.
Exports and imports of goods and serv ices consist of trans ac tions in goods and serv ices
(sales, barter, gifts or grants) between resi dents and non- residents (see ESA 1995,
§3.128-129; SNA 1993, § 14.88). Imports and exports of goods are to be valued “free on
board” (f.o.b.) at the border of the exporting country. This value consists of:

a) the value of the goods at basic prices;
+ b) the related trans port and distri bu tion serv ices up to that point of the border,

including the cost of loading on to a carrier for onward trans por ta tion;
+ c) any taxes less subsi dies on the goods exported; for intra-EU deliv eries this

includes VAT and other taxes on the goods paid in the exporting country ( see
ESA 1995, § 3.138-139; SNA 1993, § 14.37).

2.40. National dispos able income is the sum of the dispos able incomes of the insti tu tional
sectors. National dispos able income equals national income (at market prices) minus
current trans fers (current taxes on income, wealth etc., social contri bu tions, social bene fits
and other current trans fers) payable to non- resident units, plus current trans fers receiv able
by resi dent units from the rest of the world (see ESA 1995, § 8.95; SNA 1993, § 8.01).

2.41. Aggre gate saving meas ures the portion of national dispos able income that is not used for
final consump tion expen di ture. Gross (or net) national saving is the sum of the gross (or net)
savings of the various insti tu tional sectors (see ESA 1995, § 8.96; SNA 1993, § 9.17).

2.42. The net lending (+) or borrowing (-) of the total economy  is the sum of the net lending or
borrowing of the insti tu tional sectors. It repre sents the net resources that the total economy
makes avail able to the rest of the world (if it is posi tive) or receives from the rest of the world
(if it is nega tive). The net lending (+) or borrowing (-) of the total economy is equal but of
oppo site sign to the net borrowing (-) or lending (+) of the rest of the world (see ESA 1995,
§ 8.98; SNA 1993, § 10.30).



CHAPTER 3

THE QUARTERLY ACCOUNTING RULES

This chapter is about accounting rules for quar terly national accounts, excepting finan cial accounts.
Its approach is to iden tify prob lems, discuss possible solu tions and then recom mend the rules to be
followed. The bulk of the chapter deals with specific issues and accounting vari ables. Prob lems are
sorted into those relating to all or many vari ables and those relating to specific vari ables. Sepa rate
sections of the chapter are devoted to the special topics. A concluding section summa rises the main 
points from discus sion and in particular empha sises the need to compile accounts on the accrual
basis and the impor tance of consis tency in compi la tion with respect to time, vari able and sector.

The chapter is organ ised into the following sections:

1. Intro duc tion

2. Some general issues

3. Exhausti bility and the non- recorded economy

4. Prob lems for specific vari ables

A. Trans ac tions in prod ucts

B. Distribu tive trans ac tions

C. Their flows

5. Popu la tion and employ ment

6. Constant price esti mates

7. Summary of main points
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Section 1 - Introduction

3.01. This chapter of the hand book sets out some accounting rules for the quar terly national
accounts. The chapter covers certain concep tual and defi ni tional issues, clari fying and
elabo rating on what appears in ESA 1995 and SNA 1993, and also consid ering prob lems of
quar terly esti ma tion for certain vari ables within the accounts. This aspect is briefly discussed 
in ESA 1995: “If, in prin ciple, most of the opera tions and balancing items are distrib uted with
a certain regu larity on all the quar ters, there are anyway some opera tions that appear
concen trated in one or two quar ters of the year. This is the case for taxes on income, divi -
dend inter ests, etc. The treat ment of these cases depends essen tially on the under lying
genera tion process.” (see ESA 1995, § 12.08). This chapter deals not only with the vari ables
mentioned in ESA 1995, § 12.08, but, more gener ally, with all the vari ables of interest for
compiling quar terly accounts.

Gener ally, these prob lems will also affect the annual esti mates. However, reflecting the
shorter recording period and also the lower reli ability of the data, the impact of these various
prob lems on the quar terly accounts will be rela tively larger than for the annual figures. Where 
prob lems are iden ti fied, including the need to make esti mates because quar terly data are not 
avail able or are not mean ingful, recom men da tions are made on how the figures might be
compiled. A summary of the main points from discus sion is included at the end of the
chapter.

3.02. The vari ables being consid ered relate to trans ac tions in prod ucts and the distribu tive
trans ac tions. The finan cial accounts are not covered. This raises an impor tant issue and, for
this reason, they are treated in a specific chapter of this hand book (see Chapter 18). Where
modi fi ca tions are made to the recorded figures for the trans ac tions and distribu tive vari ables, 
for example to put cash figures on to an accrual basis, corre sponding adjust ments may be
neces sary to the ‘other accounts receiv able and payable’ finan cial accounts to main tain
consis tency of recording.

3.03. In some cases, it will be seen that the same problem arises for different vari ables, for
example, the meas ure ment of work- in- progress affects output and changes in inven to ries.
Where this occurs, the issue is discussed for the first vari able covered, with a brief expla na -
tion and cross- reference included for the later vari ables. In addi tion to the posi tion for
individual vari ables, there are three issues that could impact on most vari ables within the
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accounts. These will be covered first, as sepa rate topics. The special topic of exhausti bility
and the non-recorded economy is also treated sepa rately.

3.04. The bulk of this chapter considers specific issues and vari ables largely in the order of their
pres en ta tion in ESA 1995. Pres en ta tion here is organ ised as follows:

Section 2: Some General Issues
• Time of recording (§ 3.07-3.09)
• Consis tency in recording (§ 3.10-3.12)
• Mean ing ful ness of quar terly data (§ 3.13-3.15)

Section 3: Exhausti bility and the non-recorded Economy 
• Discus sion (§ 3.16-3.19)

Section 4: Prob lems for Specific Vari ables 
A. Trans ac tions in Prod ucts

• Work- in- progress (§ 3.23-3.34)
• Agri cul ture produc tion (§ 3.35-3.51)
• Employ ment indi ca tors (§ 3.52-3.54)
• Imputed rent (§ 3.55-3.58)
• Finan cial Inter me dia tion Serv ices Indi rectly Meas ured (FISIM) (§ 3.59-3.63)
• Inter me diate consump tion (§ 3.64-3.74)
• Value added (§ 3.75-3.84)
• Final consump tion expen di ture of house holds (§ 3.85)
• Govern ment final consump tion expen di ture (§ 3.86-3.88)
• Final consump tion expen di ture of Non Profit Insti tu tions Serving House holds

(NPISHs) (§ 3.89-3.90)
• Gross fixed capital forma tion (§ 3.91-3.93)
• Valu ables (§ 3.137-3.141)
• Changes in inven to ries (§ 3.94-3.96)
• Holding gains/losses (§ 3.97-3.103)
• Exports and imports of goods and serv ices (§ 3.104-3.105)

B. Distribu tive Trans ac tions

• Compen sa tion of employees (§ 3.107-3.114)
• Taxes on produc tion and imports (§ 3.115-3.126)
• Subsi dies (§ 3.127-3.129)
• Prop erty income (§ 3.130)
• Interest (§ 3.131-3.133)
• Divi dends (§ 3.134-3.136)
• Current taxes on income, wealth etc. (§ 3.142-3.152)
• Capital transfer (§ 3.153-3.155)

C. Other Flows

• Consump tion of fixed capital (§ 3.157-3.159)
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Section 5: Popu la tion and employ ment 
• Popu la tion (§ 3.163-3.165)
• Employ ment (§ 3.166-3.173) 

Section 6: Constant price esti mates 
• Discus sion (§ 3.174-3.198)

3.05. There are some other aspects of the pres en ta tion, which should be mentioned at this stage.
First, for each of the items covered, brief defi ni tions, as appearing in ESA 1995 or SNA 1993, 
are given, together with refer ences to the para graphs in the appro priate manuals. Secondly,
the text gives an indi ca tion as to whether the issue being raised is one of concept or
meas ure ment. In many cases, both aspects are rele vant. In respect of the former, while the
concepts and defi ni tions of the national accounts are the same for annual and quar terly data, 
there are certain aspects of the quar terly accounts which require clari fi ca tion and elabo ra tion 
of what appears in the annually- oriented ESA and SNA manuals. On the second issue,
reflecting data avail ability and recording prac tices, the meas ure ment of certain vari ables on
a quar terly basis poses different prob lems from what might arise for the corre sponding
annual data. Thirdly, for each vari able consid ered, where appro priate, the recom men da tions 
on meas ure ment prac tice are of two kinds -  first, the theo retical or best prac tice is given, and
secondly an alter na tive, second best solu tion is proposed. It should be noted that the latter is
put forward largely as an interim sugges tion before the ideal approach can be adopted. 

Section 2 - Some general issues

3.06. As mentioned above, consid era tion will first be given to three general issues. These are
(i) the time of recording, (ii) consis tency in recording and (iii) the mean ing ful ness of the
quar terly data. All three issues, which have certain inter- relationships, are likely to impact on, 
to a greater or lesser extent, most, if not all, of the vari ables appearing in the accounts. As
else where, these issues also affect the annual esti mates, but will gener ally be of greater
signifi cance for the quar terly figures.  

Time of recording

3.07. The time of recording for the national accounts is defined and analysed in ESA 1995,  § 1.57
and SNA 1993, § 2.63-2.66.

Defi ni tion 

The system records flows on an accrual basis: that is when economic value is created, trans -
formed or extin guished, or when claims and obli ga tions arise, is trans formed or is cancelled
(see ESA 1995, § 1.57).
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3.08. Problem and discus sion

In a number of cases, diffi cul ties arise in following the accrual basis of recording. Where this
happens, different prac tices are adopted, most gener ally the use of the payments- receipts
(or cash) basis. The issue is one of meas ure ment. Perhaps the main area where this
problem occurs is in respect of trans ac tions for the govern ment accounts, covering both
spending and receipts. These particular prob lems are dealt with sepa rately later in this
chapter. Outside the govern ment sector, there are some well- known exam ples where
recording may not be on an accrual basis. One example - interest payments - is also consid -
ered sepa rately. However, the full extent of recording, which is not on the accrual basis and
how the accounts might be affected, is diffi cult to assess. It is, however, perti nent to note that
the accrual approach under lies much of commer cial accounting prac tices. Thus, the basis of
statis tical infor ma tion collected from busi nesses, which makes up a large part of the national
accounts, is broadly consis tent with the national accounts require ments. 

3.09. Solu tion

In addi tion to the particular vari ables mentioned above, where there is evidence of figures
being recorded other than on an accrual basis, all data (with the excep tion of divi dends see §
3.134-3.136, and compen sa tion of employees see § 3.107-3.114) should be adjusted to the
required accrual basis. It should be noted that, for taxes, particu larly on the profits of corpo ra -
tions (and possibly mixed income), the annual figures are likely to be on a cash basis (see
§ 3.151). This can be attempted using one of the solu tions suggested for the specific vari -
ables as appearing later in this chapter. These are to relate the vari able to an ‘explan atory’
vari able, for example, taxes to economic activity, or to use inter po la tion. Where specific solu -
tions cannot be followed, judg mental adjust ments are likely to be better than no adjust ments. 
As mentioned in § 3.02, corre sponding adjust ments may also be neces sary to the finan cial
vari ables. 

Consis tency in recording

3.10. Problem and discus sion

There are two prob lems under this head. The first arises where infor ma tion recorded in the
accounts from the two parties to a trans ac tion appears in different periods; the second is the
need to ensure that consis tent data, for the same vari able, are included in the accounts of
different sectors. Again, both issues, while also affecting annual data, will have a rela tively
greater impact on the quar terly esti mates. In general, the shorter the period of recording, the
greater the like li hood of incon sis tency. On the first, the main areas of concern often referred
to as the ‘pip eline’ effect are likely to be in respect of the timing of trans ac tions related to
(i) exports or imports of goods and their exclu sion from or inclu sion in inven to ries, and (ii) the
import of fixed assets and their recording in gross fixed capital forma tion. The extent to which 
this might be a more general problem is unclear. Other possible exam ples might include tax
and interest trans ac tions. It might be noted, in passing, that these prob lems are not pecu liar
to the accrual method of accounting, but would also obtain under a cash- based system of
recording. For the second problem, particular exam ples might be esti mates of tax payments
in the accounts of corpo ra tions, and of tax receipts in the govern ment accounts.
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3.11. Solu tion

In respect of the first problem, the prime solu tion should involve attempting to track the
recording of major assets in the accounts, such as ships, aircraft and large building projects,
to ensure that they are included in the same quarter for different parts of the accounts. For
other trans ac tions of this kind, and for the more general problem, it might be possible to get
some idea of what trans ac tions might be affected and the likely impor tance of the problem
from discus sion with firms. However, it should also be noted that, if timing prob lems occur
broadly uniformly during the year, their effect may largely cancel out, and the impact on the
quar terly figures may not be too great. Further, seasonal adjust ment will tend to smooth out
regular timing differ ences, while the use of supply and use tables for the balancing process
will also help to over come some of the timing prob lems. However, these proce dures should
not lessen the extent to which adjust ments are made to non- seasonally adjusted figures or to 
the basic data prior to balancing. Finally, note the need for adjust ments to the finan cial
accounts (see § 3.02).

3.12. For the second issue, the problem of consis tency, in both timing and across sectors, is
resolved by defining the payments or receipts figure for one party as being the same as the
receipts or payments figure as recorded by the other party. Thus in the example mentioned
above, accrued tax receipts may be meas ured in the govern ment accounts and the taxes
paid in the corpo rate accounts brought into line with this measure, or vice- versa depending
on the data avail able. In either case an accruals adjust ment will be neces sary in the finan cial
accounts.

Mean ing ful ness of quar terly data

3.13. Problem and discus sion

The need to estab lish mean ingful quar terly data is a vital part of the whole exer cise of
deter mining quar terly national accounts. A particular issue is how to deter mine the quar terly
profile for GDP using data from produc tion, expen di ture and, possibly, incomes in a
mean ingful way.

The issue consid ered here concerns the mean ing ful ness of the quar terly data, particu larly
those vari ables where the trans ac tions occur infre quently and irregu larly during the year.
The prob lems will largely reflect the absence of accruals recording, and are a special case of
the issue of timing of recording (see § 3.07-3.09). This is both a defi ni tional and meas ure -
ment problem, which will largely reflect the admin is tra tive and other arrange ments that exist
for making payments. For example, interest payments may occur half- yearly or annu ally;
payments of taxes on oper ating surplus may be made, predomi nantly, in one or two quar ters
of the year; or recur rent taxes on land and building, which may be seen as an annual tax,
may also be paid irregu larly during the year. As mentioned above, similar, but lesser,
problems may arise where infor ma tion is recorded on cash, rather than on accrual, basis.
Where this occurs, the pattern exhib ited by the figures, particu larly on a non- seasonally
adjusted basis, may not be seen as mean ingful or having much economic signifi cance. 
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3.14. Solu tion 

In consid ering how to try to estab lish more mean ingful quar terly figures, it is impor tant to
make this distinc tion between non- seasonally adjusted and season ally adjusted series. For
the latter, for series with an erratic quar terly, but regular annual, pattern, the seasonal adjust -
ment process should provide quar terly figures that will be deemed sensible. The problem
may be seen there fore as relating to other erratic series, and to the non- seasonally adjusted
data. Following § 3.09, with the excep tion of divi dend payments and compen sa tion of
employees, all series, in both non- seasonally adjusted and season ally adjusted form,
should, as far as possible, appear on an accrual basis. 

3.15. Two possible solu tions might be consid ered. First, and ideally, in some cases, it will be
possible to relate the vari able of interest to an ‘explan atory’ vari able. One example here
would be to deter mine the quar terly non- seasonally adjusted profile for taxes on oper ating
surplus by using an appro priate tax rate applied to the corre sponding series of the oper ating
surplus. Where this method is not possible, the quar terly non- seasonally adjusted series can 
be deter mined by inter po la tion, using one of the well- known tech niques, or by equal allo ca -
tion of the annual figure over all four quar ters. The choice of approach, the latter may involve
a ‘step’ change between the fourth quarter and the first quarter of the following year, will
depend on the nature of the vari ables being consid ered. In particular, while the step change
should gener ally be avoided, it may be appro priate where struc tural or fiscal changes have
occurred. Again, the need for adjust ments to the finan cial accounts should not be over looked 
(see § 3.02).

Section 3 - Exhaustiveness and the non-recorded economy

3.16. One of the essen tial require ments for quar terly accounts to be an inte gral part of the system
of national accounts is the exhaus tiveness of the esti mates. The neces sity of producing
exhaus tive national account esti mates has been stressed in many docu ments of the Gross
National Product (GNP) committee. In those docu ments the atten tion is focal ised on annual
accounts but it is clear that a complete consis tency between quar terly and annual accounts
requires that quar terly esti mate should be built with respect to the exhaustiveness prin ci ples. 
This is particu larly compli cated for quar terly accounts since the infor ma tion set used for
producing the data is quite small and, in some cases, different from the set used for
compiling annual accounts.

Until now many coun tries decided to ignore this problem, solving it implic itly in the context of
the statis tical proce dure of adjust ment that ensure the time consis tency between quar terly
and annual accounts. For the current year the solu tion has been, in many cases, to use
extrapo la tion tech niques from the last quarter of the previous year, which is consid ered as
correct after the adjust ment.

This solu tion cannot be consid ered as totally satis fac tory from both a theo retical and an
empirical point of view. This solu tion entails two assump tions:
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a. the quar terly accounts are compiled from an infor ma tion system that can be judged
suffi ciently exhaus tive so that the discrep an cies between quar terly and annual
account are quite small

b. the busi ness cycle of the non- recorded economy is similar to that which char ac ter ises 
the normal economy.

The expe ri ences of some coun tries seem to contra dict this hypothesis. In particular many
studies have estab lished that illegal activi ties are a cyclical phenomenon.

In some coun tries, the discrep an cies between quar terly and annual accounts can be quite
big (about 20% of the total GDP because of the differ ences between quar terly and annual
sources). In this case it is not possible to make a propor tional redis tri bu tion of the discrep an -
cies following a purely mathe matical approach (see Chapter 10).

A more reason able approach is repre sented by the study of the non- recorded economy in
order to be able to devise some meas ures of this phenomenon

3.17. Proce dures for the meas ure ment of the non- recorded transactions are still being devel oped,
particu larly in respect of il legal activity. As else where, quar terly prac tices should be devel -
oped in line with what is being done annu ally. The size of the non- recorded transactions is
likely to vary widely amongst different coun tries, reflecting economic and social struc tures
and the stage of devel op ment of the statis tical system. For this chapter, some prelimi nary
thoughts only are presented on the issue of quar terly meas ure ment. This will focus on the
likely quar terly inci dence of, and possible move ment in, the extent of the non- recorded
economy, rather than on endeav ouring to derive a level directly. For this brief expo si tion, the
non- recorded economy will be consid ered as being made up of three parts.

(i) evasion; 
(ii) statis tical under- recording;
(iii) illegal activi ties. 

3.18. Of these, the first repre sents tax evasion or similar fraud that takes place in the legal
economy. The impor tance of this compo nent is likely to depend, among other things, on
policing policy and the fiscal envi ron ment. Changes will be simi larly influ enced. It is unclear
whether the economic cycle will have any impact on its size, although, in a reces sionary
phase, there may be more ‘moo nligh ting’, an activity whose impor tance might vary during
the year. 

Statis tical under- recording will be reduced, prin ci pally as statis tical regis ters improve, and
likely improve ments should be capable of some quan ti fi ca tion. 

Illegal activities are a particu larly grey area both in rela tion to level and quar terly move ment.
Both will depend much on policing activi ties. 

3.19. In the absence of directly meas ured data, the quar terly move ment in the non-recorded
economy might be based on projec tions for the three compo nents. The most appro priate
indi ca tors for the first and third items will require some assess ment of the recent annual
figures against possible explana tory vari ables such as employ ment, earn ings and GDP. In



47

Hand book on quarterly accounts The quarterly accounting rules

the absence of any infor ma tion, a view should be taken on the likely level for the current year
and the quar terly figures should be derived by inter po la tion. The move ment in the statis tical
under- recording element should be based on assess ment of the general quality of the
infor ma tion in the light of changes to regis ters and other collec tion and recording prac tices.

Section 4 - Problems for specific variables

A.  TRANSACTIONS IN PRODUCTS

3.20. Trans ac tions in prod ucts are defined and analysed in Chapter 3 ESA 1995 and in various
places in SNA 1993. 

Defi ni tion

Prod ucts are all goods and serv ices that are created within the produc tion boundary (see
ESA 1995, § 3.01).

Output (P.1)

3.21. Output is defined and analysed in ESA 1995, § 3.14-3.68, and in SNA 1993, § 6.38-6.146.

Defi ni tion

Output consists of the prod ucts created during the accounting period (see ESA 1995,
§ 3.14). 

3.22. The problem areas of the quar terly esti mates consid ered here are: 

(i) work- in- progress;
(ii) agri cul tural produc tion;
(iii) the use of employ ment as an indi cator of output;
(iv) Imputed rent;
(v) FISIM.

Work- in- progress 

3.23. Work- in- progress is defined and analysed in ESA 1995, § 3.50-3.51 and in SNA 1993,
§ 6.72-6.79. 

Defi ni tion 

Output is to be recorded and valued when the produc tion process (see ESA 1995, § 3.46)
gener ates it. However, when it takes a long time to produce a unit of output, it becomes
neces sary to recog nise that output is being produced continu ously and to record it as work-
 in- progress.
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3.24. Problem and discus sion 

There are various kinds of activity where the recording of work- in- progress might be a
problem. These are the growing of crops within agri cul ture (which is consid ered as a sepa -
rate issue in § 3.35-3.51) and, for certain indus tries, the construc tion of major capital items
such as heavy machinery, ships and build ings, and also certain service activi ties such as the
devel op ment of computer soft ware or the making of a film. In such cases, it would distort
economic reality to record the output as if it were all produced at the moment of time when
the process of produc tion happens to termi nate. 

3.25. The problem, as discussed here, has two parts. The first is the general appli ca tion of the prin -
ci ples of meas ure ment to the quar terly accounts, embracing, in particular, limi ta tions of data
avail ability and lower accu racy of the quar terly infor ma tion. The second concerns possible
incon sis ten cies as between the figures going into the output and expen di ture parts of the
accounts. 

3.26. In consid ering the consis tency between esti mates for output and expen di ture, it is useful to
distin guish three cases. The first relates to goods which are produced for a specific contract
for a known purchaser: the second to activity which is for own account, and the third to ‘spec -
ul ative’ production. The problem of consis tency is likely to arise mainly in the first case
because the infor ma tion going into the output and expen di ture sides of the account will come 
from two different sources. In other words, the purchas er’s esti mate of what should be
recorded as Gross Fixed Capital Forma tion (GFCF) will be different from what the producer
evalu ates as consti tuting output. For own account and specu la tive produc tion, the problem
will exist only if output and expen di ture are esti mated from different sources, and not from
the same own- account producer. 

3.27. The producer can deter mine a reason able esti mate of the work- in- progress under taken in
the given period, using the recom mended ‘cost -allocation’ meth od ology (see § 3.30-3.31).
The purchas er’s own figure is most likely to be based on progress payments, since he will not 
know the cost- allocation adopted by the producer. Two esti mates going into GFCF and
work-in-progress will, there fore, be different. It should be noted that the amounts going into
the expen di ture measure of GDP should be based on the infor ma tion provided by the
purchaser; the producer should not record progress payments in inven to ries, other wise
there will be double counting. 

3.28. Solu tion 

In respect of the meas ure ment issue, given that the problem also affects annual figures ESA
1995 already describes how work- in- progress should be recorded. It is stated that addi tions
to work- in- progress are valued in propor tion to the esti mated current basic price of finished
prod ucts (see ESA 1995, § 3.50). Further, if the value of output treated as work- in- progress
is to be esti mated in advance, it should be based on the actual costs incurred, plus a mark-up 
for the esti mated oper ating surplus or an esti mate of mixed income. The provi sional esti -
mates should subse quently be replaced by those obtained by distrib uting the actual value
(when it becomes known) of the finished prod ucts (see ESA 1995, § 3.51). Thus, although
the recom men da tion is the use of cost allo ca tion, rather than progress payments, for the
reason mentioned above, in practice expen di ture and output will be different. It is suggested
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that, for major projects, attempts are made to ensure that the GFCF and work- in- progress
figures are made consis tent, on the cost- allocation basis. 

3.29. Two features of this process might be noted. First, the mixed income compo nent should also
include imputed income, for example where own- account produc tion is involved. The impu -
ta tion can be based on esti mates of earn ings and hours worked. Secondly, the esti mates
made for each period of time need to be valued at the expected sale price at that point of
time, thus matching the values of inputs and outputs.

3.30. The proposed meth od ology can be described as follows. Assuming that the basic price of the 
finished product remains unchanged over the periods during which it is produced and that
the basic price is known, the value of the addi tion to work- in- progress in a given period must
be propor tional to the cost of inputs used in the produc tion process. Then in each period the
value of output is propor tional to the cost incurred. Where the basic price is not known, the
esti mate needs to take account of oper ating surplus/mixed income as well as costs. Thus for
the example where basic costs are known: 

O
I
I

Ot
t

T
T=

Where

• OT repre sents the value of total output;
• Ot repre sents the value of output in the period (quarter);
• IT repre sents the total cost of inputs;
• It repre sents the cost of inputs in the period (quarter).

3.31. Further, in the period in which the produc tion activity ends, the following move ments in the
accounts take place:

• the output of the period (quarter ) is  O O Ot T i
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=
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 from work- in- progress takes place.

• the finished goods inven to ries are augmented by the value OT.

3.32. Without under taking some detailed analysis of how esti mates are made for indi vidual
projects, it is diffi cult to deter mine how impor tant incon sis ten cies arising from these
recording prac tices might be. Some discus sions with contribu tors on existing prac tices might 
throw light on the magni tude of the problem, and it may be possible to ensure that, for some
assets at least, the purchaser and producer use the same method of recording. Further, as
mentioned in the section on timing differ ences, it may be possible to ensure consis tency of
recording for major capital goods. 

3.33. As with other possible distor tions to the figures, if the differ ences are gener ally uniform
throughout the year, the recording discrep an cies for a particular quarter will tend to cancel
out. Further, any regular distor tions will be smoothed out as part of the seasonal adjust ment
process. Finally, relating esti mates of supply and use for different prod ucts in the balancing
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process will help to iron out incon sis ten cies of this kind, although any adjust ments
consid ered neces sary should be made in advance of balancing. 

3.34. The prob lems of esti mating work- in- progress described above will also affect the meas ure -
ment of changes in inven to ries. This subject is discussed in § 3.94-3.96.

One other impor tant problem related to work- in- progress is esti ma tion at constant prices.
This issue, in particular the esti ma tion of holding gains within the esti mates for changes in
inven to ries.

Agri cul tural produc tion

3.35. The meas ure ment of the output of agri cul ture is defined and analysed in ESA 1995, § 3.58,
and in SNA 1993, § 6.94-6.100.

Defi ni tion

The growth of crops, trees, live stock and fish which is organ ised, managed and controlled by
insti tu tional units consti tutes a process of produc tion in an economic sense (see SNA 1993,
§ 6.94).

3.36. Problem and discus sion

The various prob lems of meas uring output (and other vari ables) for agri cul ture on an annual
basis are exac er bated for the quar terly statis tics. To consider the prob lems and how they
might be solved, it is useful to sub- divide the esti ma tion process into two parts. The first part
relates to meas ure ment of activity, such as the produc tion of milk or eggs, where output is
essen tially produced and sold in the same quarter. The other, more prob lem atic area,
concerns those parts of the produc tion process which extend over a number of quar ters
- crop produc tion is an example. This section will focus on the prob lems that arise with
measuring this latter activity, although mention is made later of some issues rele vant to the
esti ma tion of the regular produc tion. 

3.37. Where the produc tion processes cross the year-end, the annual esti mates are also affected.
Thus, some broad prin ci ples of recording are already included in ESA 1995. The ESA states
that growing crops, standing timber and stocks of fish or animals reared for the purposes of
food should be treated as inven to ries of work- in- progress during the process, and trans -
formed into inven to ries of finished prod ucts when the process is completed (see ESA 1995,
§ 3.58). This section endeav ours to expand on these prin ci ples to provide a possible prac -
tical approach to quar terly meas ure ment. 

3.38. Before looking at the problem of meas uring long- term produc tion, it will be useful to set out,
briefly, the prin ci ples involved. In doing so, it is helpful to distin guish between two types of
produc tion which might span a number of quar ters. One concerns the ‘one -off’ produc tion,
such as annual crops, trees for timber and live stock for consump tion; the second relates to
‘contin uing’ produc tion, covering, for example, fruit trees, vines, breeding and dairy cattle,
which provide the basis for annual output. For the former, all unfin ished output, such as a
growing crop, is clas si fied as work- in- progress. For continuing produc tion, unfin ished output, 
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for example growing fruit trees which have not yet reached maturity, is clas si fied to work- in-
 progress (becoming GFCF when completed), except where it is on own account. In this latter 
case it is clas si fied to GFCF from the outset. 

3.39. Solu tion

For conven ience, the expla na tion of how quar terly meas ure ment might be under taken will be 
discussed in terms of crops, although the prin ci ples apply equally to other long- term produc -
tion within agri cul ture. The ESA 1995/SNA 1993 recom mends that output of crop and similar
produc tion is consid ered in the same way as for other indus tries where produc tion spans a
number of quar ters. In essence, in respect of crop produc tion, this involves distrib uting the
total value of the output of the crop over the whole period of produc tion, in propor tion to the
costs incurred in each quarter. The produc tion process will run from the initial work of
preparing the land right through to final sale. Costs will need to be esti mated for each quarter
during this period. In addi tion, an esti mate will be needed at the start of the year of the likely
value of the crop when sold. In line with the meas ure ment prin ci ples outlined above, the
quar terly amounts esti mated (total value multi plied by propor tion of costs) would appear in
either GFCF or work- in- progress in changes in inven to ries in the expen di ture account, and
as contri bu tions to output for the produc tion measure. It should be noted that allo ca tion on
the basis of costs, which will embrace labour costs, is likely to have some consis tency with
the wage and salary compo nents which go into the income measure.

3.40. As mentioned above, costs are esti mated for all quar ters in which the produc tion process
takes place. In the initial quar ters, this will reflect prepa ra tion of the land and sowing of the
seed; in subse quent quar ters the esti mates relate to harvesting, storage, distri bu tion and
final sale. Costs should include esti mated compen sa tion of employees and self- employed,
and mate rial inputs. The esti mates will need to make some assump tion about the likely
move ment in prices over the whole period. These prices will be rele vant for defla tion to
constant prices. The value of the crop to be spread over the quar ters will, initially, be only an
esti mate. When the actual value of sales is known, the quar terly esti mates can be revised, as 
appro priate. At that stage, it will also be sensible to look again at the cost esti mates used for
quar terly allo ca tion. It should be noted that, since esti mates of work- in- progress are being
made directly, rather than from book value data, there are no adjust ments for holding gains.

3.41. The meth od ology proposed in the SNA of allo cating crop output over all the quar ters rele vant 
to its produc tion raises two major prob lems. The first, as has been stated above, results from
the need to esti mate a value for the crop before the harvest is sold. In prac tice, this would be
at least two quar ters in advance of sale. With farm output varying mark edly with the weather,
such esti ma tion is far from easy. Secondly, the impu ta tion of a value for activity (or income)
at least two quar ters before it actu ally takes place (or is received), is at vari ance with
economic reality and is often diffi cult to explain to the general public and users. 

3.42. There are a number of possible ways of getting round the these two prob lems. One possible
approach (to be called, for conven ience, the ‘alte rn ative’ approach) is consid ered in the
hand book. The prin ciple under lying this approach is that, in those quar ters where prepara -
tory work is being under taken for the harvest and the crop is reaped, output is taken to be
equal to the input costs, covering, as mentioned above,  mate rials, and employ ment and
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self- employment incomes. In the quarter(s) in which crop is sold, output is taken as the differ -
ence between receipts in the quarter(s) and the costs incurred in the previous quar ters.

 3.43. A theo retical assess ment of the two approaches is made below. First, it will be useful to
explain and compare them in a worked example. For both approaches, activity for a given
‘annual’ harvest is assumed to span the four quar ters of the calendar year. In Q1 and Q2 the
land is prepared and the crop is sown and tended; the harvest occurs in Q3, and the crop is
stored and sold in Q4. Two harvest years are covered in order to compare, better, the two
approaches. For conven ience, only final values (200 and 300) for the two crops will be
assumed. The figures in the example are direct esti mates of changes in inven to ries, rather
than book values. The calcu la tion for both methods can be adapted to take account of
certain depar tures from the simple assump tions of the example, in particular that the produc -
tion process extends over more than four quar ters. 

Recom mended approach

3.44. Column (1) gives the figures of costs asso ci ated with the activity. This is assumed to be the
same for both years. The value of sales (200 and 300) is spread over the four quar ters of the
appro priate years, in propor tion to costs, in column (2). For the first year, when the crop is
reaped in Q3, its value (140) at that time then can be regarded as a finished good, while the
build up of work- in- progress is unwound (by an entry of minus 140). Sales made in Q4 will
include the value of output asso ci ated with storage and distri bu tion. The sales values in
these two quar ters -  column (6) - should be offset by nega tive entries in finished goods
- column (5). In addi tion, for this quarter, posi tive entries should be included in finished goods 
-  column (4) - to be offset by nega tive figures in column (3). Similar esti mates are made for
the second year. 

Table 3.1: Recom mended approach

Quar ters/years Costs Work- in- progress Finished goods Sales Output

(1) (2) (3) (4) (5) (6) (7)
Year 1: Q1 10 20 20
      Q2 20 40 40
       Q3 40 80 -140 140 80
       Q4 30 60 -60 60 -200 200 60
Year 2: Q1 10 30 30
       Q2 20 60 60
       Q3 40 120 -210 210 120
       Q4 30 90 -90 90 -300 300 90

Alter na tive approach

3.45. In the alter na tive approach, the figures of costs are the same as above. Then, for the first
year, reflecting the prin ci ples of esti ma tion given above, for the first three quar ters the
work-in- progress (and output) is simply equal to the costs. In Q4, the work- in- progress of the
previous three quar ters is unwound, and the receipts from the sale of the harvest are
recorded under sales. There is no recording in finished goods. Similar esti mates are made
for the second year.
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Table 3.2: Alter na tive approach

Quar ters/years Costs Work- in- progress Finished goods Sales Output

(1) (2) (3) (4) (5) (6) (7)
Year 1: Q1 10 10 10
       Q2 20 20 20
       Q3 40 40 40
       Q4 30 0 -70 200 130
Year 2: Q1 10 10 10
       Q2 20 20 20
       Q3 40 40 40
       Q4 30 0 -70 300 230

3.46. For both approaches, the quar terly infor ma tion to be recorded in the accounts is shown
below, respec tively for the produc tion, expen di ture and income meas ures. This essen tially
relates to non- seasonally adjusted data, and will need to be season ally adjusted.

• Produc tion measure

Output: columns (2)+(3)+(4)+(5)+(6).
Inter me diate consump tion: cost of mate rials compo nent of column (1).

• Expen di ture measure

Inven to ries   (work- in- progress): the sum of columns (2) and (3);
     (finished goods): the sum of columns (4) and (5).

Inven to ries  (raw mate rials):                  column (6), if sales are for inter me diate consump tion.
House hold or govern ment consump tion or exports: column (6), if sales are to a final buyer.

• Income measure

Wages and sala ries and mixed income: ”income” cost compo nent of column (1),
Oper ating surplus:   column (7) - column (1). 

3.47. There are a number of obvious points which emerge from a consid era tion of the two
approaches. First, the alter na tive method clearly avoids the two prob lems, the need for
impu ta tion and the economic reality of the esti mates, which were raised, above, as diffi cul -
ties with the recom mended approach. Further, in the alter na tive approach, there would not
be prob lems with the impact of price changes over the quar ters, and revi sions to the esti -
mates would be fewer. On the other hand, the approach would seem to be at vari ance with
commer cial accounting prac tices, which would follow more closely the prin ci ples of the
recom mended approach.

3.48. On the tables, caution is needed in inter preting the figures, which are purely for illus tra tive
purposes. In particular, the profile of output is arbi trary, as is the rela tion ship between the
level of costs and receipts. Thus, only broad conclu sions may be drawn from the data. It
would seem, however, that the alter na tive approach could result in an unduly high peak (or
dip) in output in Q4 as a result of an abnor mally good (or bad) harvest. This would be evident
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even in the season ally adjusted data, unless further ‘smoot hing’ adjust ments were under -
taken.

Regular produc tion

3.49. Mention was made earlier of the meas ure ment of output of the regular activi ties such as
produc tion of milk and eggs. A good deal of quar terly infor ma tion on values, volumes and
prices is normally avail able for the agri cul ture industry. Many current price esti mates can
usually be derived directly or readily esti mated, and it will be adequate to use esti mates of
output of these vari ables as indi ca tors to extrapo late base year value added. 

3.50. It should be remem bered that, in rela tion to the constant price figures, esti ma tion of value
added for agri cul ture is normally under taken using double defla tion (i.e. compo nents in the
calcu la tion are deflated sepa rately). The quar terly esti mates emerging from the above
prac tices will need to be made consis tent with the firmer annual figures. 

3.51. There is a further problem for agri cul ture which needs to be consid ered. This relates to how
to treat, in the defla tion process, prices of seem ingly iden tical prod ucts, which are sold at
different times of the year and which exhibit seasonal varia tion. One example of this is pota -
toes, where old and new varie ties are produced and sold in different months of the year. As a
general rule, and within the accu racy of the avail able data, defla tion should be under taken in
as much detail as possible. Thus the aim should be to treat these seem ingly iden tical items
as different prod ucts, and to derive constant price esti mates for them sepa rately. Where
constant price esti mates are obtained by revaluing current year quan ti ties by base year
prices, the revalua tion should be under taken for short time periods, say on a monthly basis.
Thus, for each month of the current year, quan tity is revealed by the price in that same month 
in the base year. The esti mate for the current quarter is then obtained by summing the appro -
priate revealed monthly data and relating it to the (quar terly) average of simi larly esti mated
base year figure. A broadly similar approach is followed where deflated values are used.
Thus, for each month of the current year, the value is deflated by the price index for that
particular month. The constant price figures are then summed, as above. 

The treat ment of agri cul ture produc tion will also have impli ca tions for the recording of
infor ma tion on changes in inven to ries in the expen di ture account, and also for compo nents
of the income account. 

Employ ment indi ca tors

3.52. Problem and discus sion

Two prob lems might arise where employ ment is used as an indi cator for meas uring output,
for example for the govern ment sector. The first relates to the impact of holi days; the second
to the treat ment of produc tivity.

The first issue is that, where the level of employ ment is used to measure output, this will
relate to staff ‘on the books’, rather than those actu ally under taking produc tive activity in the
period. Thus the esti mates will not include any allow ance for the impact of holi days. The
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main impact is for Q3 and for non- seasonally adjusted data (seasonal adjust ment will largely
deal with the problem for the season ally adjusted figures). 

The issue of produc tivity in the accounts has been exten sively debated. One aspect is that
the use of employ ment indi ca tors does not allow for any change in produc tivity in output.
There is also the ques tion of whether produc tivity adjust ments should be made for the non-
 market sector. 

3.53. Solu tion

In respect of the first problem, where employ ment data are used to esti mate output, ideally,
figures should be based on actual hours worked and not on the level of employ ment. Where
this is not possible, some esti mated reduc tion should be made from the non- seasonally
adjusted figures to reflect the inci dence of holi days. The adjust ment will predomi nantly affect 
the Q3 figure, but might also be rele vant for other quar ters. Other adjust ments may be
possible, for example in the distri bu tion of over time, but these are likely to be of secon dary
impor tance and diffi cult to measure.

3.54. On the second issue, a distinc tion needs to be made for market and non- market output. For
market output, where employment- based indi ca tors levels or hours worked are used, the
series should incor po rate some adjust ment for produc tivity. The adjust ment might be based
on esti mates of produc tivity derived from similar activity where employ ment indi ca tors are
not used. Alter na tively, a more widely based esti mate might be used. This will be better than
no adjust ment at all. 

For all these reasons, if reason able output meas ures can be compiled directly they should be 
preferred.

Finally, it should be noted that adjust ments for esti mated changes in produc tivity and
prof it ability may also be rele vant where a wage and salary index is used as a basis for
defla tion.

There will also be impli ca tions for the meas ure ment of expen di ture and incomes.

Imputed Rent

3.55. The meth od ology for esti mating imputed rent (for the provi sion of owner- occupied housing
serv ices) was deter mined for the coun tries of the EU by a Commis sion Deci sion made at the
end of 1994. The approach to be adopted involves estab lishing base year esti mates of
imputed rent which are then extrapo lated using infor ma tion on changes in the stock of
owner- occupied dwell ings and in esti mated rents for such prop er ties. The base year figure is
to be deter mined by the so-called ‘strat if ic ation’ method, in which esti mates of rent levels are
applied to numbers of owner- occupied dwell ings, using a detailed strati fi ca tion of dwell ings,
for example by region and type of prop erty. As it is unlikely that infor ma tion will be avail able
to enable the compi la tion of esti mates in this degree of detail each year, the Deci sion
suggests that the detailed calcu la tion be carried out every five years, with annual extrapo la -
tion to be used up to the next ‘benc hmark’. 
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3.56. The approach for deriving quar terly esti mates of imputed rent will depend, in large part on,
the meth od ology which is used for annual extrapo la tion, as well as the short- period
infor ma tion avail able. The volume measure to be used should be based on the series for the
stock of dwell ings, perhaps adjusted by a small upward incre ment to allow for improve ments
made to existing prop er ties. The infor ma tion on the stock of dwell ings should be used in as
much detail as possible, although it is unlikely that anything approaching the full analysis
detail of the strati fi ca tion method can be employed. At the other extreme, an overall total of
the number of owner occu pied dwell ings might need to be used, with no break down. An
alter na tive volume measure could be based on the move ment in the capital stock of
dwellings, at constant prices. 

3.57. The price series would be repre sented by infor ma tion on the move ments in rents, again
ideally as close as possible to the concept and clas si fi ca tion being used in the base year or
annual esti mates. Where only limited infor ma tion on rents is avail able, particular care will
need to be taken to ensure that it is appro priate to use for the owner- occupied sector. Thus, if 
only public rents were avail able quar terly, it would be neces sary to look at the long- term
rela tion ship between the move ments in these rents and the esti mates made for
owner- occupied rents. This rela tion ship, together with any other rele vant factors, can then
be used to estab lish the appro priate quar terly esti mates for the rent series for the
owner- occupied sector.

3.58. In the absence of direct data on the stock of dwell ings, it may be possible to make some
approxi mate esti mates using infor ma tion about construc tion activity. If no data are avail able
at all, then the annual series should be extrapo lated to provide a figure for the latest year,
which can then be inter po lated on a quar terly basis. The volume data will tend to move
compara tively smoothly, so the esti mate of the annual level is likely to be more impor tant
than the quar terly profile. However, any errors in the fore cast will have a compara tively small
effect on the derived esti mates of imputed rent. In contrast, the absence of infor ma tion on
rents, which could well exhibit large and erratic move ments, is a much more serious
problem. Fortu nately, some infor ma tion on rents is usually collected for inclu sion in the
consumer price index. However, as mentioned above, the appro pri ate ness of the data for
making esti mates of the move ment in owner- occupied rents does need to be closely
assessed. If no quar terly infor ma tion on rents is avail able, an esti mated series should be
derived, perhaps in discus sion with experts in the private sector housing market.

Finan cial Inter me dia tion Serv ices Indi rectly Meas ured (FISIM)

3.59. Finan cial inter me dia tion serv ices are defined and analysed in ESA 1995, § 3.63, and in SNA
1993, § 4.78. Further, Finan cial Inter me dia tion Serv ices Indirectly Measured (FISIM) are
treated in Annex 1, ESA 1995 and Annex III, SNA 1993.

Defi ni tion

Finan cial inter me dia tion may be defined as produc tive activity in which an insti tu tional unit
incurs liabili ties on its own account for the purpose of acquiring finan cial assets by engaging
in finan cial trans ac tions on the market (see SNA 1993, § 4.78).
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Defi ni tion

Finan cial Inter me dia tion Serv ices Indi rectly Meas ured (FISIM) refer to esti ma tion of the
value of the serv ices provided by finan cial inter me di aries for which no explicit charge is
made (see Annex III, SNA 1993)

3.60. The treatment of ‘Fina ncial Inter me dia tion Serv ices Indi rectly Meas ured’ (FISIM) in the
accounts is one of the more impor tant changes intro duced by ESA 1995. As already the case 
with imputed rent, the meth od ology for deriving such esti mates is likely to be estab lished in
due course as a Council Deci sion. Broad agree ment has been reached for the current price
esti mates. However, arrange ments for the constant price series have not been final ised. In
respect of the meas ure ment of output at current prices, annual and quar terly esti mates will
both require appro priate infor ma tion on levels of various types of bank and building society
deposits and advances. In addi tion, a ‘refe rence rate’ will need to be deter mined to allo cate
the total between inter me diate and final consump tion. Any prob lems which arise are likely to
reflect the gener ally sparser nature of quar terly data. 

3.61. However, there are poten tial diffi cul ties with the deri va tion of constant price data, for both the 
quar terly and annual accounts. Although still to be final ised, the broad prin ciple under lying
the meas ure ment of say value added at constant prices is likely to involve extrapo la tion of
base year esti mates by appro priate volume indi ca tors. The main compo nents of the
esti ma tion process are, as with the current price figures, the levels of bank and building
society deposits and advances, and in addi tion certain price indices to put these figures on a
constant price basis. If such data exist annu ally and quar terly then there should be no
problems. If, however, no infor ma tion is avail able at all, and new collec tion needs to be
intro duced, then it is clearly desir able to try to obtain the kind of data needed for quar terly
esti ma tion, as well, of course, for the annual series.

3.62. One likely situa tion is where, although annual data are avail able, there is no adequate
quar terly infor ma tion. Here it will be neces sary to resort to the prac tice of esti mating the
annual figure for the current year and deter mining the most appro priate quar terly profile. The
profile may be deter mined mechani cally, or might follow the series for employ ment for the
appro priate indus tries.

3.63. There will also be a need to estab lish quar terly esti mates at current and constant prices for
the rele vant compo nents of final use and also for imports. By far the largest compo nent is
likely to be in respect of house hold consump tion, the esti mate for which can be based on the
appro priate levels of deposits and advances for the sector, and rele vant price data, as appro -
priate. Other analyses which might be needed quar terly, for example by sector or the
industry break down of inter me diate consump tion, will again largely use the stock of deposits
and advances, together with, for constant prices, appro priate defla tors. 

Inter me diate consump tion (P.2)

3.64. Inter me diate consump tion is defined and analysed in ESA 1995, § 3.69-3.73, and in SNA
1993, § 6.147-6.178.
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Defi ni tion

Inter me diate consump tion consists of the value of the goods and serv ices consumed as
inputs by a process of produc tion, excluding fixed assets whose consump tion is recorded as
consump tion of fixed capital. The goods and serv ices may be either trans formed or used up
by the produc tion process (see ESA 1995, § 3.69). 

3.65. Problem and discus sion

The meas ure ment of inter me diate consump tion requires that prod ucts should be recorded
and valued at the time they enter the process of produc tion. In prac tice, producers do not
usually record the actual use of goods in produc tion directly. They record the value of
purchases of mate rials and supplies intended to be used as inputs and the changes in the
amounts of such goods held in inven to ries. Inter me diate consump tion has there fore to be
esti mated as a residual item, by subtracting from the value of purchases made the change in
inven to ries of mate rials and supplies (see ESA 1995, § 3.72-3.73; SNA 1993, § 6.151).

3.66. The problem consid ered under this head is essen tially how to esti mate inter me diate
consump tion on a quar terly basis. It arises because, while infor ma tion on purchases is
collected on an annual basis, such data are unlikely to be avail able quar terly. It is neces sary
to distin guish between esti mates at current and at constant prices. While there is a require -
ment for quar terly esti mates of inter me diate consump tion at current prices, no similar need
exists at constant prices. However, the latter esti mates might be used in the context of
deriving esti mates of constant price GDP from the produc tion side. This section will concen -
trate on the esti ma tion of inter me diate consump tion at current prices. The constant price
issue is consid ered below in the section on value added. 

3.67. Solu tion 

Where inter me diate consump tion is not meas ured directly from data on purchases and
inventories, esti mates might be made in two broad ways. In both cases, the esti mates would
be made at a suitably disag gre gated level of industry. First, it may be possible to base the
esti mate on the move ment in an ‘ind ic ator’ series which is deemed to repre sent the
move ment in inter me diate consump tion. In the second approach, which will be the main one
consid ered, the ratio of inter me diate consump tion to output is esti mated for the latest
quar ters, and is applied to the latest output figures. 

3.68. For the first of these approaches, the main issue is obvi ously that the move ment in the
particular indi cator is a satis fac tory proxy for the move ment in inter me diate consump tion.
Possible indicators which might be used include production or deliveries of particular
products although some allowance may be needed for changes in inventories. The use of
such series will depend on the avail ability and suit ability of the data in the various coun tries. 

3.69. For the second approach, the use of an esti mated ratio of inter me diate consump tion to
output raises a number of issues. The main one is clearly how such esti mates might be
made. It is very unlikely that any direct infor ma tion will be avail able for this purpose.
However, one possible source may be the VAT system, although this would require, in addi -
tion to the usual data on outputs, that some infor ma tion on inputs is also collected. If no direct 
infor ma tion is avail able, the approach to esti mating the quar terly ratios for each industry
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should be to derive an annual esti mate of the ratio for the current year as a whole, and then to 
estab lish an appro priate quar terly profile for the series. The annual esti mate should be made 
on the basis of the time series of ratios for earlier years, which should be fairly firmly based. I t
will also be neces sary to take account, as far as possible, of devel op ments in the economy in 
the current year and the likely impact of other rele vant events, such as tech no logical change.

3.70. Once an esti mate of the ratio for the present year, for each industry, has been deter mined, a
quar terly profile needs to be estab lished. In the absence of any other infor ma tion, this might
be achieved by using one of the conven tional inter po la tion tech niques for deriving a quar -
terly series when only annual data are avail able. The quar terly profile which emerges from
this approach will gener ally be a smooth series. However, an impor tant issue to be
addressed is whether the ratio is likely to vary signifi cantly over the quar ters to such an
extent that some attempt should be made to reflect this varia tion in the figures used.

3.71. Changes in the ratio will arise for several reasons, in particular, changes in the product mix,
in the type, quality and source of inputs, and in the produc tion process, including contracting
out inter me diate processes and tech no logical change. There may also exist a modelable
rela tion ship for the effects of ‘econ omies of scale’ on the tech nical coef fi cients. Specifi cally,
in respect of quar terly data, the impact is likely to be greater for those indus tries where output 
is seasonal and contains a changing mix of high and low margin prod ucts. Thus the ratio will
be more vari able for the non- seasonally adjusted than the season ally adjusted data. There
may also be differ ences reflecting the domestic/import mix of inputs. Where these factors
exist, the varia tion in the quar terly ratio may be signifi cant. At the other extreme, for an indi -
vidual industry making a single product or largely homo ge neous group of prod ucts, it is
unlikely that the ratio will change signifi cantly over the quar ters of the year (unless econo -
mies of scale are signifi cant). In respect of the tech nology factor, gener ally, change is likely
to occur compara tively slowly and should not influ ence unduly the ratio in the short- term.
There may, however, be specific changes which will have a more imme diate effect.

3.72. The impor tance of this issue will vary from country to country, reflecting, prin ci pally, the
nature and dynamics of the indus trial struc ture. In all coun tries there are likely to be some
indus tries for which the possi bility of varia tion in the quar terly ratio needs to be consid ered.
One obvious example is agri cul ture, for which the prob lems of esti ma tion are discussed
sepa rately in § 3.35-3.51. A second poten tial problem area is the elec tricity industry, where
changes in the mix of fuels used for gener ating elec tricity, and also possibly in the customer
mix, may lead to non- insignificant quar terly move ments in the ratio. For other indus tries,
season ality in house hold consump tion, together with changes in commodi ties sold, might
suggest some vari ability in the ratio for distri bu tion.

3.73. There are certain other aspects of esti mating inter me diate consump tion in aggre gate which
need to be borne in mind. First, if the analysis is under taken in a reason able amount of
industry detail, the effect on the quar terly ratio of a changing product or industry mix is likely
to be very small. Clearly, however, a balance will need to be struck between the bene fits of
greater detail and the reduc tion in accu racy of data. Secondly, prob lems may arise where
inter me diate processes are contracted out by one industry to another. However, it is worth
noting that, even if account cannot be taken of the effect of the change, the “error” in the
assumed ratios for the two indus tries will, in prac tice, tend to cancel out. Thirdly, if quar terly
esti mates are derived through an input- output frame work allow ance is made, implic itly, for
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possible short- term vari ability in the ratio. Although balancing can thus be seen as providing
some reso lu tion of the ratio problem, this should not preclude an exami na tion of the posi tion
for indi vidual indus tries, and, where appro priate, the incor po ra tion of inde pend ently esti -
mated ratios. Any ratios which have been esti mated in this way should then be compared
with the implied ratios which emerge from the balancing exer cise and a view taken on what
the most appro priate figures should be.

3.74. Taking all this together, it is recom mended that, where thought neces sary, and in the light of
the struc ture of industry in the indi vidual coun tries, consid era tion should be given to making
some allow ance for quar terly varia tion in the ratio required to estab lish the esti mates of inter -
me diate consump tion. In addi tion to agri cul ture, which is being consid ered sepa rately, quar -
terly vari ability in the ratio might be impor tant for the elec tricity industry and distri bu tion.
Atten tion will need to be paid to the different prob lems with non- seasonally adjusted and
season ally adjusted data. Where there is deemed to be a need to make adjust ments, the
plau si bility of any adjust ments can be assessed as part of the balancing process. 

Value added (B.1)

3.75. Value added is defined and analysed in ESA 1995, § 8.10-8.14 as the balance of the produc -
tion account, and in SNA 1993, § 6.4-6.5.

Defi ni tion 

Value added is the balancing item in the produc tion account. Gross value added is defined
as the value of output less the value of inter me diate consump tion. Net value added is defined 
as the value of output less the values of both inter me diate consump tion and consump tion of
fixed capital (see SNA 1993, § 6.4). 

3.76. Problem and discus sion 

The issue consid ered here is the esti ma tion of value added at constant prices, by industry,
as a basis for esti mating GDP. One of the main prob lems which arises in deriving quar terly
esti mates of GDP (or value added) on the basis of produc tion data is that much less
infor ma tion is avail able than for the corre sponding annual figures. This will mainly reflect
prac tical consid era tions, but also the fact that less infor ma tion is required quar terly. For the
produc tion measure, annual infor ma tion will gener ally be avail able on sales, purchases,
inven to ries and prices, from which direct esti mates of output and inter me diate consump tion,
and hence constant price value added, can be derived. However, for the quar terly esti mates, 
as mentioned in the section above on inter me diate consump tion, infor ma tion on purchases
is not usually collected, while less firm data may be avail able for the other vari ables.

3.77. Solu tion

As a conse quence of the posi tion on data avail ability, the meth od ology for compiling
quar terly production- based esti mates of value added gener ally uses one or other (or some
combi na tion) of three broad approaches namely (i) direct meas ure ment, (ii) indi rect
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esti ma tion and (iii) extrapo la tion, using ‘ind ic ators’ which serve as proxies for the move ment
in these vari ables to project the particular latest year or base year esti mates. All three
methods are under taken at an appro priate level of industry detail.

3.78. Where infor ma tion is avail able on output, inter me diate consump tion and prices to enable
direct meas ure ment, the issue is one of the quality of the avail able data. This is not
considered further here. The focus of atten tion is on the second and third methods. The
second, as defined here, uses output data as a basis for esti ma tion, and requires the
deri vation of esti mates of the ratio of value added to output for the latest period. In the third,
more widely- used, approach, the prime require ment is the estab lish ment of suit able
indi ca tors usually sales or output series, although input infor ma tion or employ ment may also
be used for some industries to repre sent the move ment in value added. 

3.79. In rela tion to the second method, the prob lems of deriving ratios of value added to output are
broadly the same as those existing for the esti ma tion of inter me diate consump tion (see
§ 3.64-3.74). They are repeated only briefly below. There is, though, one impor tant
difference, namely that the issue there concerned current price data, while here it relates to
constant price esti mates. Different assess ments of the ratio obtain for these two situa tions.
In the short- term, move ments in the ratio will, most gener ally, be less for constant price than
current price infor ma tion. 

3.80. The esti ma tion of the quar terly ratio of value added to output should be based on the projec -
tion of the ratio for previous years. This should involve, first the estab lish ment of an annual
ratio for the current year, then a quar terly path through the year. If possible, this should take
account of devel op ments in the economy in the current year and the likely impact of other
rele vant events. The quar terly profile might be derived from one of the conven tional inter po -
la tion tech niques for deriving a quar terly series when only annual data are avail able. As for
inter me diate consump tion, such a profile will gener ally be a smooth series, and it is impor tant 
to consider whether, in prac tice, the ratio is likely to vary over the quar ters.

3.81. As mentioned in § 3.71, changes in the ratio will arise for various reasons, and the rele vance
of this factor will vary from country to country. However, in addi tion to agri cul ture, which is
being consid ered sepa rately, quar terly vari ability in the ratio might be impor tant for the
elec tricity industry and distri bu tion.

3.82. For the third approach, the extrapo la tion of value added by indi ca tors, the main issue is that
the move ment in the particular indi cator is a satis fac tory proxy for the move ment in value
added. The ques tion of the suit ability of different indi ca tors for esti mating value added has
been widely discussed in the litera ture on output meas ures (for example in the United
Nations manual M64, “Manual on National Accounts at constant prices”), and will not be
further pursued here. The assump tions, which are often more implicit than explicit, are
similar to those obtaining above. Their precise form will depend on the nature of the
indi ca tors used, for example, whether they relate to output or inputs.

3.83. There are a number of other features rele vant to esti ma tion of value added which might be
consid ered here. These are broadly similar to the issues raised in § 3.65 in respect of the
esti mates of inter me diate consump tion. They will not be repeated here.
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3.84. The broad conclu sion on the deri va tion of ratios for esti mating constant price value added is
also similar to the posi tion on inter me diate consump tion. This conclu sion is that consid era -
tion should be given to making some allow ance for quar terly varia tion in the ratio required to
esti mate value added at constant prices. In addi tion to agri cul ture, the main indus tries where
problem might exist are the elec tricity industry and distri bu tion. Atten tion will need to be paid
to the different prob lems with non- seasonally adjusted and season ally adjusted data. Where
there is deemed to be a need to make adjust ments, the plau si bility of any adjust ments can be 
assessed as part of the balancing.

Final consump tion expen di ture (P3)

3.85. Final consump tion expen di ture is defined and analysed in ESA 1995, § 3.75-3.80, and in
SNA 1993, § 9.93-9.99.

Defi ni tion

Final consump tion expen di ture consist of expen di ture incurred by resi dent insti tu tional units
on goods or serv ices that are used for the direct satis fac tion of the indi vidual needs or wants
or the collec tive needs of members of the commu nity. Final consump tion expen di ture may
take place on the domestic terri tory or abroad.

For this specific item there are not particular prob lems concerning the final consump tion of
house holds. By contrast, some prob lems are raised by the cases of general govern ment and 
Non Profit Insti tu tions Serving House holds (NPISHs).

Govern ment final consump tion expen di ture (P.3)

3.86. Govern ment final consump tion expen di ture is defined and analysed in ESA 1995, § 3.79,
and in SNA 1993, § 9.75-9.89. 

Defi ni tion

Govern ment final consump tion expen di ture consists of expen di ture, including imputed
expen di ture, incurred by general govern ment on both indi vidual consump tion goods and
serv ices and collec tive consump tion serv ices, net of sales of goods and serv ices. The
expen di ture may be divided into govern ment expen di ture on indi vidual consump tion goods
and serv ices and govern ment expen di ture on collec tive consump tion serv ices (see SNA
1993, § 9.94).

3.87. Problem and discus sion

As mentioned in § 3.08 on the issue of the time of recording, govern ment consump tion (both
indi vidual and collec tive) is likely to be recorded on a cash rather than an accrual basis. One
conse quence of the cash basis is that certain esti mates of spending in the govern ment
account may not be consis tent with the output and income recorded by producers. The
degree of poten tial incon sis tency is likely to vary for different coun tries, reflecting
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govern ment recording prac tices and the nature of the spending. Within final consump tion,
the main prob lems are likely to be in the areas of spending on defence and health. 

3.88. Solu tion

It is suggested that compilers should examine the series for govern ment consump tion to see
whether they appear erratic or other wise implau sible (for example where expen di ture is
much higher in the last quarter of the budget year), and are thus unlikely to be consis tent with 
the asso ci ated figures in the produc tion and income accounts. Where incon sis ten cies are
thought to exist, attempts should be made to put the figures more on an accrual basis.
Ideally, this should be achieved by ensuring that the govern ment figures are compiled on the
proper basis. Until this can be done, compilers should consider, together with the providers
of the infor ma tion, how best they should be modi fied. In the absence of any related infor ma -
tion for doing so, one possi bility would be simply to put an inter po lated quar terly path through 
the esti mated annual figure. This should be done for both non- seasonally adjusted and
season ally adjusted data. The particular areas for concern might be earmarked for special
atten tion in the balancing process, which may also high light the extent of any incon sis ten cies 
and help to improve the series. It is impor tant to note that, where cash figures are modi fied in
this way, adjust ments are also needed to the finan cial accounts to ensure consis tency with
the cash based figures. 

There will also be impli ca tions for the meas ure ment of output and income for the govern ment 
accounts.

Final consump tion expen di ture of Non Profit Insti tu tions Serving House holds (NPISHs)

3.89. The final consump tion expen di ture of NPISHs is defined and analysed in ESA 1995, § 3.78,
and in SNA 1993, § 9.75-9.89. 

Defi ni tion

Final consump tion expen di ture of NPISHs includes two sepa rate cate go ries:

a. The value of the goods and serv ices produced by NPISHs other than own- account
capital forma tion and other than expen di ture made by house holds and other units;

b. Expen di tures by NPISHs on goods or serv ices produced by market producers that
are supplied- without any transformation-to house holds for their consump tion as
social transfer in kind.

3.90. The inclu sion of infor ma tion for NPISHs in a sepa rate sector is an inno va tion in ESA 1995.
Previ ously, esti mates for final consump tion, for example, had been mostly incor po rated
within house hold consump tion. The concept of final consump tion to be included in the
accounts is essen tially defined as compen sa tion of employees plus expen di ture on goods
and serv ices less receipts from goods and serv ices (this last compo nent will be covered
indis tin guishably in house hold consump tion). As before, the quar terly series should
endeavour to use the particular meth od ology used for the annual data. Where this is not
possible, the quar terly series for consump tion might be based on extrapo la tion using the
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move ments in ‘ind ic ator’ series such as compen sa tion of employees, for current prices, and
employ ment for constant prices. In both cases, the recent rela tion ship between the actual
figures and the indi cator series should be assessed for the annual figures. If appro priate, this 
rela tion ship can be continued for the current quar ters, in the form of adjust ment factors
applied to the indi cator series. A similar approach can be followed for esti mating quar terly
produc tion esti mates, where, possibly, a different set of adjust ment factors will be
neces sary.  

Gross fixed capital forma tion (P.51)

3.91. Gross fixed capital forma tion (GFCF) is defined and analysed in ESA 1995, § 3.102-3.116,
and in SNA 1993, § 10.33-10.95. 

Defi ni tion

Gross fixed capital forma tion consists of resi dent produc ers’ acqui si tions, less disposals, of
fixed assets during a given period plus certain addi tions to the value of non- produced assets
real ised by the produc tive activity of producer or insti tu tional units. Fixed assets are tangible
or intan gible assets produced as outputs from processes of produc tion that are them selves
used repeat edly, or continu ously, in processes of produc tion for more than a year. (see ESA
1995, § 3.102).

3.92. Problem and discus sion

There are two inter- related issues consid ered here. These are (i) the meas ure ment of GFCF
on a quar terly basis and (ii) the consis tency of meas ure ment with other parts of the account. 

The first problem arises where GFCF is recorded on a cash rather than an accrual basis.
This may be compounded where recorded spending is unduly high (or low) in the final
quarter of the year as attempts are made to use up finan cial allo ca tions or meet spending
targets. The issue of accruals recording has been discussed in § 3.07-3.09.

The second issue relates to the consis tency of the esti mates of GFCF with other parts of the
accounts. There are three possible areas of concern- consistency with (i) imports of goods,
within the expen di ture measure of GDP, (ii) output in the produc tion measure, and
(iii) operating surplus (if inde pend ently esti mated) in the income measure. The consis tency
problem will be increased the greater the extent of recording on a cash basis. The first two
issues have been discussed, in general terms, in the sections on the time of recording
(§ 3.07-3.09) and consis tency prob lems in recording (§ 3.10-3.12). The third problem reflects 
very much the way corpo ra tions record GFCF and oper ating surplus in their commer cial
accounts, the adjust ments neces sary to put these onto a national accounts basis where they
are derived from the same source, and the recon cilia tion neces sary when they are from
different sources.

3.93 Solu tion

Solu tions for most of these prob lems have been suggested in the rele vant sections referred
to above. For the issue of consis tency with the income figures, it will be neces sary to
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examine with corpo ra tions the basis of their recording prac tices, and make what adjust ments 
are needed to put the figures on a national accounts basis, ensuring consis tency of
measurement.

Valu ables

3.94. Valu ables are defined and analysed in ESA 1995, § 3.125-3.127, and in SNA 1993,
§ 10.116-10.117.

Defi ni tion

Valu ables are produced assets that are not used primarily for produc tion or consump tion,
that are expected to appre ciate or at least not to decline in real value, that do not dete rio rate
over time under normal condi tions and that are acquired and held primarily as stores of
value. Valu ables consist of precious metals and stones, antiques and other art objects and
other valu ables, such as collec tions and jewel lery of signifi cant value fash ioned out of
precious stones and metals (see annex ESA 1995, § 7.01). Trans ac tions in valu ables are
recorded in the capital account.

3.95. These type of goods are to be recorded as acqui si tion or disposal of valu ables in case of:
(i) acqui si tion or disposal of non- monetary gold, silver, etc. by banks and other finan cial inter -
me di aries; (ii) acqui si tion or disposal by enter prises whose activity does not involve the
produc tion or trade of such types of goods (so they are not included in inter me diate
consump tion or gross fixed capital forma tion; (iii) acqui si tion or disposal by house holds (they 
are not included in final consump tion expen di ture).

3.96. Acqui si tions and disposals of valu ables are recorded in the capital account and are valued at 
the actual or esti mated prices payable by the units acquiring the asset to the units disposing
of the asset plus any asso ci ated costs of owner ship transfer incurred by the units acquiring
the assets such as fees payable to expert valuers, agents, auction eers, etc (obviously,
prices includes deal ers’ margins).

3.97. Esti mating the volume of trans ac tions in valu ables on a quar terly basis may not be easy, due
to the lack of quar terly basic data at current and constant prices.

3.98. Clearly the direct esti ma tion according to the rules above is the best solu tion from a
theo retical point of view also on a quar terly basis. Since it is not easy to imple ment however,
alter na tive solu tions can be suggested. The easier strategy is to start from the annual value
of valu ables, which is evalu ated on a more accu rate base, and then esti mate quar terly
figures by means of inter po la tion and extrapo la tion of annual data. Some addi tional market
infor ma tion can be used to improve the esti ma tion and to trace the path for specific items
(i.e., we can use price lists for precious stones and metals, data on the values at which are
insured works of art, antiques, jewel lery, etc.).

Changes in inven to ries (P.52)

3.99. Changes in inven to ries are defined and analysed in ESA 1995, § 3.117-3.124, and in SNA
1993, § 10.96-10.115. 
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Defi ni tion

Changes in inven to ries are meas ured by the value of the entries into inven to ries less the
value of with drawals and the value of any recur rent losses of goods held in inven to ries (see
ESA 1995, § 3.117). 

3.100. Problem and discus sion

There are three prob lems here concerning the esti mates of changes in inven to ries on a quar -
terly basis. These are (i) the meas ure ment of work- in- progress, (ii) the consis tency of the
esti mates with other parts of the accounts, and (iii) the esti ma tion of holding gains, where
esti mates are based on book value data.

The meas ure ment issue concerns, essen tially, the appli ca tion of the general prin ci ples for
meas uring work- in- progress, and the specific problem related to the esti ma tion for
agri cul ture. These have been discussed in § 3.23-3.34 and 3.35-3.51.

The second problem relates to the so-called ‘pip eline’ effect. In any period, certain goods are 
‘in tran sit’. That is they may have been recorded as having left inven to ries, but are not yet
included in some other compo nent of demand; alter na tively, they may have been recorded in 
imports, but not yet in inven to ries. This issue has been discussed in § 3.10-3.12.

The third issue is how holding gains are esti mated for the accounts in order to derive the
figures for change in inven to ries (see § 3.97-3.103). The point should be made that, given
the way inven to ries need to be revalued in the esti ma tion approach, the quar terly infor ma tion 
should, as far as possible, form the basis for the deri va tion of the annual esti mates. 

3.101. Solu tion 

Solu tions for these prob lems have been suggested in the rele vant sections referred to
above. These also embrace the impli ca tions for the output and income parts of the accounts.

Holding gains/losses 

3.102. The holding gains (losses) that are primarily rele vant to quar terly accounts are those on
inven to ries. 

They insure that holding gains (losses) do not distort the esti mate of value added during the
period. With drawals of inven to ries are valued at price prevailing the day the goods are with -
drawn, not at the historic price at which they were acquired. So, if data avail able, e.g. from
company accounts, values stocks at historic cost, any nominal holding gain (loss) between
the historic book value and the price at the time of with drawal has to be esti mated and
removed.

3.103. Holding gains are defined and analysed in ESA 1995, § 6.35-6.58, and in SNA 1993,
§ 12.63-12.115.
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Defi ni tion

The nominal holding gain (K.11) on a given quan tity of an asset is defined as the change in
value for the owner of that asset as a result of a change in its price. The nominal holding gain
on a liability is defined as the change in value of that liability as a result of a change in its
price, but with the sign reversed (see ESA 1995, § 6.35).

Hence, a posi tive holding gain is due to an increase in the value of a given asset or a
reduc tion in the value of a given liability whilst a nega tive holding gain, i. e. a holding loss, is
due to a reduc tion in the value of a given asset or an increase in the value of a given liability
(see ESA 1995, § 6.37).

Holding gains include gains on all kinds of assets: non- financial produced and non- produced 
assets, and finan cial assets. Thus, holding gains on inven to ries of all kinds of goods held by
producers, including work in progress, are also covered (see ESA 1995, § 6.39).

Holding gains are recorded in the revalua tion account.

The holding gains (losses) that are primarily rele vant for quar terly accounts are those on
inven to ries.

3.104. The quar terly treat ment of holding gains strictly derives from the treat ment of holding gains
on an annual base. The prin ci ples of recording are clearly expressed in ESA 1995, § 6.41,
and in SNA 1993, § 12.73 and can easily be extended to the quar terly case:

a) the holding gain on an asset held throughout the accounting period is equal to the
closing balance sheet value minus the opening balance sheet value. These values
are the esti mated values of the assets if they were to be acquired at the time the
balance sheets are drawn up.

b) the holding gain on an asset held at the begin ning of the period and sold during the
period is equal to the actual or esti mated disposal value minus the opening balance
sheet value.

c) the holding gain of an asset acquired during the period and still held at the end of the
period is equal to the closing balance sheet value minus the actual, or esti mated,
acqui si tion value of the asset.

d) the holding gain on an asset acquired and disposed of during the accounting period is 
equal to the actual, or esti mated, disposal minus the actual, or esti mated, acqui si tion
value.

Since holding gains are recorded on an accrual basis, the distinc tion between real ised (a and 
c) and unre al ised in (b and d), has no rele vance in the accounting frame work.

3.105. Holding gains may accrue on assets held for any length of time during the accounting period
and not merely on assets that appear in the opening and/or closing balance sheets. In this
case, the holding gain value is equal to the current value of the asset at the later point of time
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minus the current value of the asset at the earlier point of time, assuming that no quali ta tive
or quan ti ta tive changes take place mean while.

3.106. Real holding gains may be obtained residu ally by subtracting neutral to nominal holding
gains. The neutral holding gain on an asset over a given period of time is equal to the value of 
the asset of the begin ning of the period multi plied by the propor tionate change in some
compre hen sive price index selected to measure the change in the general price level.

3.107. The meas ure ment of nominal holding gains on inven to ries may be diffi cult because of lack of 
data on trans ac tions or other volume changes in inven to ries. The prin ci ples of recording are
stated in SNA 1993, § 12.104-12.106 including the particular case of working progress. If the
trans ac tions to which the holding gains refer to are prop erly valued, nominal holding gains on 
inven to ries are given by the value of the closing inven to ries at the end of the period prices,
minus the value of the opening inven to ries at the begin ning of the period prices, minus the
resulting value of entries/with drawals and losses at the prices prevailing at the times that
they took place, minus the value of other volume changes (i.e., good destroyed due to
excep tional events, etc.). The direct measure of change in inven to ries is unusual, so it must
be esti mated according to balance sheet data and to the hypothesis that both prices and
quan ti ties of the asset change at constant linear rates in the period (arith metic progres sion).
Clearly, if there is evidence of different path, it must be kept into account in esti mating
holding gains.

3.108. To ensure that holding gains (losses) do not distort the esti mate of value added during the
period, with drawals of inven to ries are valued at the price prevailing the day the goods are
with drawn, not at the historic price at which they were acquired. So, if data avail able, e.g.
from company accounts, values stocks at historic cost, any nominal holding gain (loss)
between the historic book value and the price at the time of with drawal has to be esti mated
and removed.

Exports and imports of goods and serv ices (P.6 and P.7)

3.109. Exports and imports of goods and serv ices are defined and analysed in ESA 1995,
§ 3.128-3.146, and in various places in SNA 1993.

Defi ni tion

Exports of goods and serv ices consist of trans ac tions in goods and serv ices (sales, barter,
gifts or grants) from resi dents to non- residents (see ESA 1995, § 3.128 ). 

Imports of goods and serv ices consist of trans ac tions in goods and serv ices (purchases,
barter, gifts or grants) from non- residents to resi dents (see ESA 1995, § 3.129 ).

3.110. Problem and discus sion

The problem iden ti fied is that of the pipe line effect, discussed in § 3.10-3.12.
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Solu tion

A solu tion for this problem has been suggested in the rele vant section referred to above.
More discus sion of this can be found in the IMF Balance of Payments Manual (5th Edition).

B)  DISTRIBUTIVE TRANSACTIONS

3.111. Distribu tive trans ac tions are defined and analysed in Chapter 4 ESA 1995 and in Chap ters 7
and 8 in SNA 1993.

Defi ni tion

Distribu tive trans ac tions consist of trans ac tions by means of which the value added
gener ated by produc tion is distrib uted to labour, capital and govern ment, and of trans ac tions 
involving the redis tri bu tion of income and wealth (see ESA 1995, § 4.01). 

Compen sa tion of employees (D.1)

3.112. Compen sa tion of employees is defined and analysed in ESA 1995, § 4.02-12, and in SNA
1993,  § 7.21-7.47. 

Defi ni tion 

Compen sa tion of employees is defined as the total remu nera tion, in cash or in kind, payable
by an employer to an employee in return for work done by the latter during the accounting
period (see ESA 1995, § 4.02; SNA 1993, § 7.21).

3.113. Problem and discus sion

There are two main compo nents of compen sa tion of employees- wages and sala ries and
employ ers’ social contri bu tions. This section deals with the first of these. The way in which
employers make certain payments of wages and sala ries to employees raises a number of
poten tial prob lems for recording on an accrual basis. Again, these are likely to be of greater
signifi cance for quar terly esti mates than for the annual figures. In general, wages and
sala ries paid by employers for a given period will relate to economic activity which has taken
place in that period. However, there are excep tions to this prac tice, such as advance or late
payments, or bonus or ‘13 th month’ payments. This section considers how such payments
should be treated in the accounts.

3.114. The quar terly infor ma tion on wages and sala ries for the national accounts is likely to be
derived from one of two sources, or indeed some combi na tion of them. The more usual
approach is to derive figures based on esti mates of employ ment and average earn ings, by
industry, which are then aggre gated for the economy as a whole. The second possible
source is govern ment infor ma tion, arising out of the admini stra tion of the tax system. What -
ever esti ma tion approach is used, it is likely that excep tional payments of the kind mentioned 
above will appear in the figures which are reported for the national accounts, though more
likely that they will appear in the govern ment tax infor ma tion.
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3.115. There are a number of factors to be consid ered in deciding how these payments should be
treated in the accounts. In general, increased payments in a particular quarter are likely to
repre sent rewards for economic activity which has been under taken over a number of earlier
quar ters. Thus, it might be argued, reflecting the prin ciple of accruals recording, the amounts 
over and above the ‘normal’ payment for the quarter should be spread over these earlier
quar ters. It is impor tant to note that, if this approach were to be adopted, it would also be
neces sary to adjust other vari ables in the account, in order to achieve consis tency in the esti -
mates. Before deciding on what might be done, it is essen tial to have a full under standing of
recording prac tices relating to the direct and indi rect effects of any excep tional payments of
wages and sala ries.

3.116. An impor tant part of the accounts which may be affected by such payments would be the
income measure of GDP. Here, if an increased level of wages and sala ries is recorded in the
accounts for a particular quarter, it is essen tial to ensure that there is an offset ting reduc tion
in the figure of oper ating surplus. This is only rele vant if esti mates of oper ating surplus and of 
wages and sala ries are made inde pend ently, and not by residual. Clearly, if no offset existed, 
the esti mate of income GDP would be over stated in one quarter and under stated in others.
Where operating surplus is derived as a residual, the impact of the increased income will be
implic itly taken into account. It will also be neces sary to ensure consis tency between the
value figures and defla tors which may be used in the deri va tion of any constant price
esti mates.

3.117. A further main area where consis tency prob lems would need to be borne in mind is in rela tion 
to the series for house hold consump tion. On the one hand, where employees expect that
they will receive increased payments at some time in the future, consump tion might be
under taken in advance of actual receipts. As a result, the quar terly pattern of spending might
not be much different from what it would have been with a regular flow of income.
Alter na tively, if an increased level of receipts of income in a particular quarter is not known or
antici pated, the likely increase in consump tion will occur in the period of payment or in later
quar ters. The impact of any inconsistency between figures of compensation of employees
and household consumption will be reflected in saving and the saving ration

3.118. It is clear that, if any adjust ments are made to the esti mates of quar terly wages and sala ries,
related adjust ments may be neces sary to other key parts of the accounts. It also needs to be
remem bered that some series may need to be modi fied even if no adjust ments are made to
wages and sala ries. Although recording prac tices can be fairly readily deter mined, it will not
be easy to assess other impli ca tions, such as the effect on house hold spending and the type
of goods and serv ices consumed. Thus some of the adjust ments which might be deemed
neces sary are likely to be largely subjec tive. 

3.119. Solu tion 

Given all this, it is recom mended that, where ‘lumpy’ payments of wages and sala ries are
made, no adjust ments are made to these quar terly data. This should obtain for all such
payments, including those where it is known that they relate to specific activity in a specific
period. Although this would seem to be a depar ture for the accrual basis of the accounts, the
recom men da tion recog nises the severe diffi cul ties of making adjust ments to not only wages
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and sala ries, but also to other key parts of the accounts. However, some adjust ments should
be consid ered for certain vari ables to ensure consis tency with the figures of wages and
sala ries. In particular, compilers should ensure that the esti mate of oper ating surplus is
consis tent with the wages and sala ries data, so that income GDP is not distorted. In addi tion
the figure of income tax should also be made consis tent (say by using some derived tax
ratio), as, if rele vant, should be the deflator. However, no adjust ment should be made to
figures of house hold consump tion (or taxes on prod ucts), which should appear as reported.
As consequence, the figures of saving and the saving ratio (saving to disposable income) will 
reflect any inconsistency, and this feature should be highlighted in any commentary  on the
esti mates. Finally, it should be noted that, where such payments occur in the same quar ters
each year, the seasonal adjust ment process will tend to smooth out some of the erratic
move ments.

Taxes on produc tion and imports (D.2)

3.120. Taxes on produc tion and imports are defined and analysed in ESA 1995, § 4.14-4.29, and in
SNA 1993, § 7.48-7.70.

Defi ni tion 

Taxes on produc tion and imports consist of compul sory, unre quited payments, in cash or in
kind, which are levied by general govern ment, or by the Insti tu tions of the Euro pean Union, in 
respect of the produc tion and impor ta tion of goods and serv ices, the employ ment of labour,
the owner ship or use of land, build ings or other assets used in produc tion. These taxes are
payable whether or not profits are made (see ESA 1995, § 4.14).

3.121. Problem and discus sion

The taxes included under this head are (a) taxes on prod ucts, such as VAT and excise
duties, and taxes on imports, and (b) other taxes on produc tion, such as recur rent taxes on
land, build ings and other struc tures and payroll taxes.

3.122. Three prob lems have been iden ti fied (i) the need for infor ma tion to be recorded on an
accrual basis, (ii) the consis tency of recording in different parts of the accounts, and (iii) the
mean ing ful ness of the figures.

3.123. The first problem is that the infor ma tion on receipts appearing in the govern ment account,
which is the prime source for the esti mates appearing in the other accounts, will gener ally be
on a cash basis. One reason for this is the delay which exists between the tax being
deducted by the producer and paid over to, and then recorded by, govern ment. This problem 
may also arise when payments are made in advance of a possible increase in the tax rate.
The accrual problem here is a particular example of the general issue discussed in §
3.07-3.09.

3.124. The second problem, which has some rela tion ship with the first, is to ensure payments and
receipts are recorded on a consis tent basis in different parts of the account. This issue has
been discussed in general terms in § 3.10-3.12.
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3.125. The third issue is to ensure that the quar terly series are mean ingful in an economic sense.
One particular series where prob lems may arise is that for payments of recur rent taxes on
land, build ings or other struc tures. This tax, which may be regarded as an annual tax, may be 
paid in only one or two quar ters of the year, and the resulting quar terly figures, for both the
season ally adjusted and, particu larly, the non- seasonally adjusted, series will have little
economic signifi cance. This issue has been discussed in general terms in § 3.13-3.15.

3.126. Solu tion 

In respect of all three prob lems the extent of any distor tion to the tax figures will depend very
much on the arrange ments existing in indi vidual coun tries for paying these taxes. The esti -
ma tion approach can be under taken for infor ma tion at either current or constant prices, and
also for both non- seasonally adjusted and season ally adjusted data.

3.127. On the first problem, where taxes accrue and are paid on a fairly regular basis during the
year, the distorting effect of using cash receipts may be only small. However, for house hold
consump tion, the main deter mi nant of taxes on prod ucts, the profile of quar terly spending is
far from even during the year, although the seasonal pattern will be fairly constant from one
year to the next. 

3.128. It is recom mended that, where taxes on prod ucts are recorded in the govern ment accounts
on a cash basis, these figures should be adjusted so that they relate better to the consump -
tion activity for the period. The exact nature of how this might be done will depend on the way
in which the tax is collected and recorded. One possi bility would be to lag receipts by a
number of weeks to allow for the delay between accrual and receipt. An alter na tive approach 
is to derive the accruals- based esti mate of the tax by applying the rele vant tax rates to the
appro priate detailed compo nents of spending in the quarter (allowing for zero- rated
commodi ties). A third approach, where no ‘explan atory’ vari able exists, would involve the
use of inter po la tion or equal allo ca tion of the annual figure over all four quar ters. Checks
should be made on the plau si bility of the overall tax/spending ratios.

3.129. For the second problem, consis tency will be achieved by using, for the figures of payments in 
the accounts of the producers, the (esti mated accrual) figures which appear as receipts in
the govern ment account.

3.130. On the final issue, it is proposed that, where figures are not mean ingful, adjust ments are
made along the lines suggested in § 3.12. In particular, the esti mates for recur rent taxes on
land, build ings and other struc tures can be related to the appro priate pattern of output.

3.131. Finally, as mentioned before, where cash figures are adjusted to an accrual basis, or in some 
other way, for the main accounts, it will be neces sary to include compen sating adjust ments
(the differ ence between adjusted and cash figures) in the finan cial accounts to ensure
consis tency of recording.

Subsi dies (D.3)

3.132. Subsi dies are defined and analysed in ESA 1995, § 4.30-4.40, and in SNA 1993,
§ 7.71-7.79.
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Defi ni tion

Subsi dies are current unre quited payments which general govern ment or the Insti tu tions of
the Euro pean Union make to resi dent producers, with the objec tive of influ encing their levels
of produc tion, their prices or the remu nera tion of the factors of produc tion (see ESA 1995,
§ 4.30). 

3.133. Problem and discus sion

Subsi dies are equiva lent to nega tive taxes on produc tion in so far as their impact on the
oper ating surplus is in the oppo site direc tion to that on taxes on produc tion. The payment of
subsi dies by govern ment can give rise to prob lems similar to those encoun tered with taxes.
The specific problem is that payments will not always reflect the way the subsi dies should
accrue. This will arise particu larly for those subsi dies which may be regarded, essen tially, as
annual in nature, and for which the quar terly payments recorded are not mean ingful. 

3.134. Solu tion 

As with taxes, the aim should be to ensure that the subsidy is included on an accrual basis.
This may be attempted in various ways. Where such payments are made to public
corpo ra tions or to large private corpo ra tions, it may be possible to get some infor ma tion from
their quar terly accounts as to how the subsi dies have accrued. If this is not possible,
esti mates should be obtained by relating the subsidy to the economic activity on which it is
due. Failing that, inter po la tion or uniform allo ca tion to each quarter should be employed. In
all cases quar terly figures need to be adjusted to revised annual data. Finally, as with taxes,
any move away from the cash- based figures will require an asso ci ated adjust ment for the
finan cial accounts to main tain consis tency.

Prop erty income (D.4)

3.135. Prop erty income is defined and analysed in ESA 1995, § 4.41-4.76,  and in  SNA 1993,
§ 7.87-7.133.

Defi ni tion

Prop erty income is the income receiv able by the owner of a finan cial asset or a tangible non-
 produced asset in return for providing funds to, or putting the tangible non- produced asset at
the disposal of, another insti tu tional unit (see ESA 1995, § 4.41 ). 

The two compo nents of prop erty income consid ered under this head are interest and
divi dends.

Interest 

3.136.  Interest is defined and analysed in ESA 1995, § 4.42-4.52, and in SNA 1993, § 7.93-7.111.
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Defi ni tion 

Under the terms of the finan cial instru ment agreed between them, interest is the amount that
the debtor becomes liable to pay to the creditor over a given period of time, without reducing
the amount of prin cipal outstanding (see ESA 1995, § 4.42; SNA 1993, § 7.93).

3.137. Problem and discus sion

Interest should be recorded in the accounts on an accrual basis, that is as accruing continu -
ously over time to the creditor on the amount of prin cipal outstanding. The interest accruing
in each accounting period is the amount receiv able by the creditor and payable by the
debtor. Such amounts must be recorded whether or not they are actu ally paid or added to the 
prin cipal outstanding. The problem which arises here is essen tially that of the need for
accruals recording. Some payments of interest are made half- yearly or annu ally, and these
need to be put on to the accrual basis. The extent of the problem will clearly depend on the
prac tices for making interest payments.

3.138. Solu tion 

It is recom mended that, where it is neces sary to put payments of interest on to an accrual
basis, this is achieved by relating appro priate ‘ave rage’ rates of return to the levels of debt
outstanding. Adjust ments should be made for both non- seasonally adjusted and season ally
adjusted data. The quar terly esti mates can then be aligned with the firmer based annual
totals. Again it should be empha sised that, what ever is done, the approach for the given
instru ment should be consis tent as between payments and receipts, and also across the
insti tu tional sectors. This can be achieved by using a single source for the esti mates of
payments and receipts, or by balancing esti mates in a matrix of payments and receipts.
Adjust ments made to cash figures will, again, require related adjust ments in the finan cial
accounts.  

Divi dends 

3.139. Divi dends are defined and analysed in ESA 1995, § 4.53-4.55, and in SNA 1993,
§ 7.112-7.114.

Defi ni tion

Divi dends are a form of prop erty income received by owners of shares to which they become
enti tled as a result of placing funds at the disposal of corpo ra tions (see ESA 1995, § 4.53).
Divi dends are recorded at the time they are due to be paid, as deter mined by the corpo ra tion
(see ESA 1995, § 4.55).

3.140. Problem and discus sion

The method of recording divi dends in the accounts is seen to be different from interest. The
reason for this is that the period over which divi dends accrue will depend on the deci sion as
to when they are to be paid. The specific problem, there fore, is to ensure consis tency of
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payments and receipts in the sector allo ca tion. These prob lems will arise for the annual
esti mates, and the way in which they are resolved should be followed, as far as possible, for
the quar terly data.

3.141. Solu tion

As with the interest vari able, consis tency can be achieved by using a single source for the
esti mates of payments and receipts, or by balancing esti mates in a matrix of payments and
receipts.

Current taxes on income, wealth, etc. (D.5)

3.142. Current taxes on income, wealth, etc., are defined and analysed in ESA 1995, § 4.77-4.82,
and in SNA 1993, § 8.43-8.54.

Defi ni tion

Current taxes on income, wealth etc. cover all compul sory, unre quited payments, in cash or
in kind, levied peri odi cally by general govern ment and by the rest of the world on the income
and wealth of insti tu tional units, and some peri odic taxes which are assessed neither on the
income nor on the wealth (see ESA 1995, § 4.77).

3.143. Problem and discus sion

The taxes included under this head are (a) taxes on income, in particular on wages and
sala ries, on mixed income and on oper ating surplus, and (b) other current taxes, such as
taxes on capital and wealth.

3.144. As with taxes on income, three prob lems have been iden ti fied (i) the need for infor ma tion to
be recorded on an accruals basis, (ii) the consis tency of recording in different parts of the
accounts, and (ii) the mean ing ful ness of the figures. There is also a fourth issue which might
be mentioned, namely how to deal with the fact that, for some taxes, the final extent of tax
liability is not known until some time after the period of compi la tion.

The first and second prob lems are broadly the same as raised in respect of taxes on
prod ucts (see § 3.115-3.126).

The third issue is to ensure that the quar terly series are mean ingful in an economic sense.
Two particular series where prob lems of this kind may arise are taxes on mixed income and
on oper ating surplus. Here, payments may be made in only one or two quar ters of the year,
and the resulting quar terly figures, for both the season ally adjusted and, particu larly, the
non- seasonally adjusted, series will have little economic signifi cance. This problem is
broadly the same as raised in respect of taxes on prod ucts (see § 3.115-3.126).

The fourth problem affects both annu ally and quar terly esti mates. It relates, particu larly, to
taxes on oper ating surplus and, to a lesser extent, to taxes on mixed income. In extreme
cases, the final liability may not be known until 10 years after the activity. The issue is how to
treat these ‘rev isions’ to data in the accounts.
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3.145. Solu tion 

For all prob lems, the extent of any distor tion to the tax figures will depend very much on the
arrange ments existing in indi vidual coun tries for paying these taxes. The esti ma tion
approach can be under taken for infor ma tion at either current or constant prices, and also for
both non- seasonally adjusted and season ally adjusted data.

3.146. In respect of the first problem, where taxes accrue and are paid on a fairly regular basis
during the year, the distorting effect of using cash receipts may be only small. Taxes on
wages and sala ries are normally collected under a ‘pay -as -you -earn’ system. If the levels of
wages and sala ries were broadly uniform during the quar ters of the year, then this delay may
not consti tute much of a problem. However, as indi cated in § 3.100, wages and sala ries can,
at times, exhibit erratic quar terly move ments.

3.147. For taxes on wages and sala ries, it may be possible to put the quar terly figures closer to the
accrual basis by lagging the receipts data by a certain number of weeks, reflecting the extent
of the lag between payment and recording. If this cannot be done, figures should be derived
by applying an esti mated ratio of tax to wages and sala ries to the latter data for the quarter.
This second solu tion may be more appro priate to dealing with the exis tence of ‘lumpy’
payments of wages and sala ries. In adopting this approach, the impact of tax rebates on the
calcu la tion may need to be consid ered.

3.148. For taxes on mixed income and on oper ating surplus, or indeed other taxes which exhib ited a 
profile which was not mean ingful, adjust ments should be made to the basic quar terly figures. 
This should be done by applying an appro priate tax rate to the corre sponding level of
economic activity, adjusting the new series to the annual level. 

3.149. For the second problem, consis tency will be achieved by using, for the figures of payments in 
the accounts of the producers, the (esti mated accruals) figures which appear as receipts in
the govern ment account.

3.150. On the third problem, it is proposed that, where figures are not mean ingful, adjust ments are
made along the lines suggested in § 3.115-3.126. 

3.151. The fourth issue of late assessments-may be seen, in prin ciple, as no different from any
other parts of the accounts where final infor ma tion does not come to hand until some time
after it is required. However, given the possible extent of the delay in final ising assess ments,
even if they could be allo cated to the rele vant year, to include them in the esti mates in the
conven tional way would clearly lead to persis tent and long- term revi sions. It is, there fore,
usually the prac tice that the esti mate of tax making up the annual figure is the cash receipts
in the particular year. This figure then becomes the basis for deter mining the quar terly
profile, as described above.

3.152. As before, where cash figures are adjusted to an accrual basis, or in some other way, for the
main accounts, it will be neces sary to include compen sating adjust ments in the finan cial
accounts to ensure consis tency of recording.
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Capital trans fers

3.153. Capital trans fers are defined and analysed in ESA 1995, § 4.145-4.167, and in SNA 1993,
§ 10.131-10.141.

Defi ni tion

A capital transfer in cash consists of the transfer of cash that the first party has raised by
disposing of an asset, or assets (other than inven to ries), or that the second party is
expected, or required, to use for the acqui si tion of an asset, or assets (other than
inven to ries). The second party, the recipient, is often obliged to use the cash to acquire an
asset, or assets, as a condi tion on which the transfer is made (see ESA 1995, § 4.146).

A capital transfer in kind consists of the transfer of owner ship of an asset (other than
inven to ries and cash), or the cancel la tion of a liability by a creditor, without any coun ter part
being received in return.

3.154. Capital trans fers cover capital taxes (D.91, i.e., taxes on capital trans fers like inheri tance,
death duties, gifts inter vivos ), invest ment grants (D.92, i.e., capital trans fers made by
govern ment or by the rest of the world to resi dent or non- resident insti tu tional units to finance 
the cost of acquiring fixed assets) and other capital trans fers (D.99, i.e. capital trans fers that
redis tribute saving or wealth among the different sectors or sub- sectors of the economy or
the rest of the world). They are recorded in the capital account.

3.155. On a quar terly basis too, the rules of recording capital trans fers follow the prin ci ples stated in
ESA 1995 and in SNA 1993:

• a capital transfer in cash is recorded when the payment is due to be made;
• a capital transfer in kind is recorded when the owner ship of the asset is trans ferred or the

liability cancelled by the creditor.

The transfer of a non- financial assets is valued by the esti mated price at which the asset,
whether new or used, could be sold on the market plus any trans port, instal la tion or other
cost of owner ship transfer incurred be the recipient.

Trans fers of finan cial assets, included the cancel la tion of debts, are valued in the same way
as other acqui si tions or disposals of finan cial assets or liabili ties.

C) OTHER FLOWS

3.156. As speci fied in ESA 1995, § 6.01: “Other flows cover consump tion of fixed capital (K.1),
acqui si tions and disposals of non- financial non- produced assets (K.2) and other changes in
assets (K.3-K.12). The other changes in assets consist of different kinds of changes in
assets, liabili ties and net worth which are not the result of trans ac tions being recorded in the
capital and finan cial accounts. They cover other changes in volume (K.3-K10 and K12) and
also holding gains and losses (K.11)”.
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For the purposes of quar terly accounts only consump tion of fixed capital can be regarded as
a key vari ables.

Consump tion of fixed capital (K1)

3.157. Consump tion of fixed capital is defined and analysed in ESA 1995, § 6.02-6.05, and in SNA
1993, § 6.179-6.203. 

Defi ni tion

Consump tion of fixed capital (K.1) repre sents the amount of fixed assets used up, during the
period under consid era tion, as a result of normal wear and tear and fore see able
obsolescence, including a provi sion for losses of fixed assets as a result of acci dental
damage which can be insured against (see ESA 1995, § 6.02 ).

3.158. Esti mates of consump tion of fixed capital are most gener ally derived from the meth od ology
used to deter mine figures of capital stock. The approach adopted, almost univer sally, is the
model  based Perpetual Inven tory Method (PIM) rather than direct meas ure ment, and is
usually struc tured for deriving annual figures. The esti ma tion process, which is under taken
for a range of different assets, incor po rates assump tions about the length of life of these
assets and their retire ment distri bu tion, and how they should be depre ci ated, together with
infor ma tion on the value and prices of GFCF.

3.159. The quar terly esti mates required of capital consump tion are much less disaggre gated than
what is needed annu ally, although figures are needed in the meas ure ment of govern ment
estimates. In prin ciple, it should be possible to adapt the struc ture and assump tions of the
annual model as a basis for deriving quar terly infor ma tion. However, the data on GFCF and
prices required for the esti mates may not always be avail able in the detail needed. Any esti -
mates made in this way would subse quently need to be aligned with the annual figures,
which would utilise a fuller and more reli able range on input data. However, reflecting the
need for and quality of the esti mates, and also the amount of work which would be involved, it 
is for consid era tion whether it is essen tial to adapt the model in this way. The need for the
broad esti mates of capital consump tion quar terly can probably be met by extrapo lating the
previous annual esti mates of capital consump tion on the basis of esti mates of the quar terly
move ments in GFCF and prices. The esti ma tion might be made at constant prices, which
can then be inflated to current prices. Again the esti mates will need to be aligned to the
annual infor ma tion when avail able. If desired, special proce dures might be consid ered for
the govern ment sector, including the possi bility of direct meas ure ment.

Section 5 - Population and employment

3.160. Certain compari sons between coun tries, regions, or between indus tries or sectors within the
same economy, become mean ingful only when the aggre gates in the quar terly national
accounts (for example GDP, the final consump tion of house holds, the value added of an
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industry, compen sa tion of employees) are consid ered in rela tion to the number of inhabi -
tants (to compute per capita GDP, consump tion in per capita terms) and labour input
variables (to examine produc tivity and unit labour costs).

3.161.  It is there fore neces sary to have up-to- date and reli able popu la tion and employ ment figures
following accepted defi ni tions of the total popu la tion, employ ment, jobs, total hours worked,
full- time equiva lence. The aggre gates to which the figures for popu la tion and labour inputs
are related to are quar terly results. There fore, average popu la tion and labour inputs during a
certain quarter should be used.

3.162. Popu la tion and employ ment are defined and analysed in Chapter 11 ESA 1995, and in
Chapter 17 SNA 1993. The defi ni tions presented are closely linked to the concepts used in
the national accounts and are defined on the basis of the concepts of economic terri tory and
centre of economic interest (see ESA 1995, § 11.02; SNA 1993, § 17.22).

Popu la tion

3.163. Defi ni tion

Popu la tion is the quar terly average number of persons present in the economic terri tory of a
country (see SNA 1993, § 17.24). 

By conven tion, the economic terri tory includes embas sies, mili tary bases and ships and
aircraft abroad. On a given date, the total popu la tion of a country consists of all persons,
national or foreign, who are perma nently settled in the economic terri tory of the country, even 
if they are tempo rarily absent from it (see ESA 1995, § 11.05). Total popu la tion is defined for
national accounts according to the concepts of resi dence (see ESA 1995, § 11.06).

3.164. Problem and discus sion

For a quali fying date (day or week) popu la tion and employ ment statis tics esti mate on the
basis of a census, random sample surveys, and house hold panels, the amount and struc ture 
of the popu la tion cate go rised by age, sex, marital status, nation ality, regional distri bu tions,
their compo si tion according to educa tion, relig ious denomi na tion, profes sion, employ ment,
and their subdi vi sion in house hold and family forms. For quar terly consid era tions, an
average value of the total popu la tion in each quarter is needed.

3.165. Solu tion

The change in the popu la tion must be updated and extrapo lated. The sources for doing this
include the employ ment admini stra tion, the registry offices for vital events, other regis tra tion
authori ties and the family law courts.
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Employ ment

3.166. Economi cally active popu la tion

Defi ni tion

The economi cally active popu la tion comprises all persons of either sex, and above a certain
age, who furnish the supply of labour for the produc tive activi ties, during a speci fied
time- reference period. The economi cally active popu la tion, which is a subset of the whole
popu la tion, is split into employed (employees and self- employed) and unem ployed persons
(see ESA 1995, § 11.10).

3.167. Employ ment

Defi ni tion

Employ ment has been defined by the Inter na tional Labour Organi sa tion (ILO). Employ ment
covers all persons, both employees and self- employed, engaged in some produc tion activity
that falls within the produc tion boundary (see ESA 1995, § 3.07-3.09). Employees consist of
resi dent persons employed by resi dent producer units plus resi dent commuters employed
abroad. Self- employed are resi dent self- employed. Pref erably, the number of employees by
industry and self- employed by industry have to be presented in quar terly national accounts.

3.168. Unem ploy ment

Defi ni tion

In accor dance with the norms estab lished by the Inter na tional Labour Organi sa tion following
the Thir teenth Inter na tional Confer ence of Labour Stat is ti cians, the unem ployed comprise all 
persons above a speci fied age who during the refer ence period were ‘wit hout work’,
‘currently avail able for work’ and ‘see king work’ (see ESA 1995, § 11.20).

3.169. Jobs

Defi ni tion

Jobs could be looked at in terms of the resi dence of the employee or self- employed person,
because resi dent producers alone contribute to GDP. A job is defined as an explicit or
implicit contract between a person and a resi dent insti tu tional unit to perform work in return
for compen sa tion for a defined period or until further notice (see SNA 1993, § 17.25; ESA
1995, § 11.22).

3.170. Total hours worked

Defi ni tion

Total hours worked is the preferred measure of labour inputs, because output per job is
regarded as too inac cu rate to measure produc tivity. Total hours worked is the aggre gate
number of hours actu ally worked during the year in employee and self- employment jobs (see 
SNA 1993, § 17.11-12, ESA 1995, § 11.26).
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3.171. Full- time equiva lent

Defi ni tion

Full- time equiva lent employ ment is the number of full- time equiva lent jobs, defined as total
hours worked divided by average annual hours worked in full- time jobs within the economic
terri tory (see ESA 1995, § 11.32). Meas uring labour input in terms of full- time equiva lent
work years is an infe rior alter na tive to expressing labour input in terms of total hours worked
(see SNA 1993, § 17.24).

3.172. Problem and discus sion

In prac tice, the compiler of quar terly accounts has to deter mine adequate employ ment
figures. The phenomenon of hidden employ ment is not fully reflected in admin is tra tive statis -
tics and there is often a lack of suit able infor ma tion, espe cially in farming, construc tion,
catering and domestic serv ices. The size of the problem can be indi cated by the following
exam ples: seasonal work and clan des tine work in agri cul ture; seasonal workers, “odd- jobs”
and black work in hotels and restau rant trades; part- time job- holders and tempo rary workers
such as pupils, students, pensioners as super market cash iers in retail trades, paper- boys,
students as taxi- drivers; persons with two incomes -  unemployment bene fits plus clan des -
tine job; self- build and contri bu tions from neigh bours in the construc tion sector; ‘black’
workers in abat toirs and in the construc tion sector. For firms in declining sectors who need to
cut costs or for illegal immi grants unable to join the formal sector, it may be a survival
strategy. Iden ti fying such groups of workers in the parallel economy doesn’t entail an
automa tism for an upward revi sion of GDP.

3.173. Solu tion

No ready- made solu tion is avail able for this problem. National compilers must there fore
make their own best esti mates.

Section 6 - Constant price estimates

CONSTANT PRICES

3.174. Many of the key aspects relating to constant price data in the quar terly accounts are
discussed, implic itly or explic itly, in other chap ters in the hand book. This part of the hand -
book brings together these key points, together with some other impor tant features. The
issues, which apply equally to annual and quar terly data, are consid ered under four broad
head ings (a) the form of constant price series, (b) concep tual and defi ni tional issues, (c) data 
aspects, and (d) other issues. Where rele vant, refer ence is made to the more detailed
discus sion else where in the hand book.

3.175. It is worth making a few brief intro duc tory remarks about the need for and deri va tion of
constant price data. To begin with the main purpose of the constant price data is to provide
meas ures of economic activity in which the effect of price move ments is removed. Further
infor ma tion on needs for quar terly data gener ally is given in Chapter 1. In the main, all
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compo nents of the produc tion and expen di ture meas ures of GDP can be esti mated in
constant price terms. For the income measure, however, there is no mean ingful approach to
esti mating oper ating surplus (and possibly mixed income) at constant prices. 

3.176. Constant price esti mates can be compiled in three broad ways. These are (i) defla tion of
current price esti mates by appro priate price infor ma tion, (ii) direct quan tity meas ure ment, or
(iii) extrapo la tion of ‘base year’ figures by volume indi cator series which are deemed to
repre sent the move ment in the particular vari able. For all approaches, the esti mates should
be compiled in as much detail as possible. In prac tice, coun tries are likely to use a
combi na tion of all these approaches, depending, in large part, on the avail ability and
reli ability of data. The point should be made that, other things being equal, the deflated value
approach is to be preferred to extrapo la tion. This is because price rela tives will gener ally
move within a narrow range, while quan ti ties can move much more widely. The use of
deflated values also provides, through the price data, a better basis for making allow ance for
quality changes (see § 3.199-3.200). There is, however, one caveat to be mentioned. This is
that, in a period of high infla tion, the constant price change will gener ally be small compared
with changes in value and price. As such, the preci sion with which the volume data can be
meas ured is expected to be reduced, as the effect of meas ure ment errors and timing
differ ences, for example, become much more impor tant. In these circum stances, as well as
observing more caution, there will be some advan tage in basing constant price statis tics
more on quan tity data than on deflated values. Once the raw constant price data have been
derived, they can be incor po rated in the frame work of the national accounts in the same way, 
and consis tent with, the current price figures. In particular, the infor ma tion can be balanced
in a supply-use table (see Chapter 11).

3.177. The United Nations Manual M64 on “National Accounts at Constant Prices” provides an
extremely useful guide to the various prob lems of compiling constant price figures. The
manual covers, in particular, the main issues discussed in the hand book, and also considers
the deri va tion of constant price figures for certain vari ables and for particular indus tries. The
broad prin ci ples of esti ma tion are also covered in ESA 1995/SNA 1993. In order to deter -
mine how the prin ci ples of constant price esti ma tion might be imple mented in prac tice, Euro -
stat has set up a Task Force comprising certain EU Member States to look at all aspects of
the problem. Some recom men da tions made by the Task Force are reported in § 3.180. 

The form of constant price series

3.178. Three broad issues will be consid ered here. The first concerns the base year  in which the
constant price data are to be expressed. The second issue is the choice of refer ence year.
The final matter under this head relates to the form of index number  to be used for the
constant price figures. 

3.179. The base year  is the year used to deter mine the pattern of prices on which the constant
prices figures are calcu lated. Different base years lead to different esti mates of constant
price levels. The speci fi ca tion of the base year may be consid ered as taking one of two
forms. In the first, usually called chain ing, figures for a given year are expressed in the prices
of the previous (base) year, and the base year is changed every year. In the second , usually
termed a fixed base,  data are given in terms of a particular (base) year which is then updated
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peri odi cally, and regu larly, over a period of more than one year (usually five). Hith erto, most
coun tries have adopted the second approach, updating the base year every five years (often
using years ending in 0 or 5). However, ESA 1995 and SNA 1993 recom mend the former
approach, that is updating the base year every year. The main reason for this is that, with
changes in rela tive prices, the figures derived from a fixed base lose much of their
mean ing ful ness as the period of meas ure ment moves away from the base year. Further,
with a fixed base, for a given year, proper compari sons are possible only with the base year;
for other compari sons, constant price move ments will also reflect the effect of move ments in
rela tive prices. Chaining provides the proper basis for comparison of one year with the
previous year. It should not go unmen tioned, however, that chaining is more demanding of
resources than the fixed base approach.

3.180. The Task Force, mentioned above, has recom mended that Member States should start to
use annu ally changing base years from the intro duc tion of ESA 1995 onwards (namely, in
1999). Dero ga tions are permitted, during which time 1995 should be used for the fixed base
approach. The Task Force has also made certain recom men da tions about the level of detail
which should be used for the deri va tion of constant price data. The broad prin ciple to be
adopted is that the calcu la tions should be made in as much detail as possible. It is
recog nised, however, that the detail avail able when the first quar terly esti mates are required
will be less than that which will emerge later from firmer and more detailed annual inquiries. It 
should be remem bered that the constant price esti mates for a given quarter in a particular
year are based on the rela tive prices of the whole of the previous year, and not on the prices
of the corre sponding quarter of a year earlier. 

3.181. The issue of the refer ence year relates to the compi la tion of long-run series. As the corol lary 
of the state ment at the end of § 3.179, where constant price data are compiled using a base
year which changes annu ally, it is not possible to compare, directly, figures for other than two 
adja cent years. It might be noted, in passing, that, where a fixed base is employed, although
this problem does not obtain for the years over which this base is used, it does arise for years 
in different base periods. In order to achieve long-run compa ra bility of constant price data, it
is neces sary to estab lish a refer ence year in which long-run series can be expressed in
terms of a common ‘value’. For data in the form of currency, this is simply the value of the
particular series in the refer ence year. For data in index number form, it is the year in which
the index is expressed as 100. The long-run series are thus deter mined by taking their
refer ence year value (or 100, if in index) form and cumu lating the sepa rately compiled annual 
chained growth rates. In the context of Euro stat statis tics, the refer ence year will be the year
to be used for the submis sion and pres en ta tion of constant price data. 

3.182. There is one further matter to be mentioned in rela tion to the consid era tion of the refer ence
year. This is the well- known issue of ‘add iti vity’. A key feature of the constant price compi la -
tion process is that changes in the refer ence year should not influ ence the year- to- year
move ments in the esti mates. In other words, for a given vari able, the year- to- year changes
are inde pendent of the refer ence year chosen. For a single detailed, aggre gate, this is not a
problem. However, a problem does arise in the more likely situa tion where vari ables are
derived by aggre gating a number of compo nent series. In this case, for a particular vari able,
on re-referencing there will be a differ ence in the growth rates or levels obtained for (a) the
vari able itself, and (b) the vari able derived as the sum of the re-referenced compo nent
series. This phenomenon is usually referred to as the addi tivity problem. It should be borne in 



84

The quarterly accounting rules   Hand book on quarterly accounts 

mind that there are advan tages and disad van tages of trying to achieve addi tivity. In essence, 
this can be achieved by either (i) defining all aggre gates as the sum of detailed compo nents,
or (ii) spreading the differ ences over the compo nents. Both proce dures would distort the
chained growth rates, either for the aggre gates or for the compo nents. For Eurostat needs,
these differ ences should not be removed. In other words, the lack of additivity will be evident
in the figures. It is impor tant that this problem is explained clearly to users. In addi tion,
compilers should provide guid ance to those users who would wish to have a data set in
which the constant price figures do add up.

3.183. The third issue concerns the type of index series  to be used for compiling constant price
esti mates. The ESA 1995/SNA 1993 recom mends the use of Fisher indices. The rationale
for these indices, which are derived as the square roots of the prod ucts (i.e. the geometric
means) of the Laspeyres and Paasche indices, is that they move between the other two
indices, and as such are likely to provide a better esti mate of reality than one or other of the
alter na tive meas ures. However, the deri va tion of both Laspeyres and Paasche indices
needed for compiling Fisher indices is a particu larly time- consuming task requiring much
actual and esti mated data. Some experi mental work under taken by the Euro stat Task Force
has suggested that, where rela tive prices are not changing much and infla tion is low, the
chained Laspeyres index may be regarded as an adequate approxi ma tion to the
corresponding Fisher index. The Euro stat proposal, there fore, is for the use of chained
Laspeyres indices for compiling the constant price figures

3.184. There are two further points which should be made under this head. The first is that the
change between Q4 of say year t and Q1 of year t+1 should be computed in the weights of
the same base year. If this were not done, there would be a distor tion resulting from the use
of different base years for the two periods. Ideally, the common base year should be that for
year t. In prac tice, when the Q1 figures for year t+1 are first compiled, in some cases in April,
the detailed infor ma tion needed to provide the full set of weights or rela tive prices for year t
will not be avail able. Thus, the first esti mate of Q1 in year t+1 will need to be derived from the
best esti mates of the weights for year t. These can be based on the weights for year t-1,
taking account of any data avail able or known economic devel op ments. 

3.185. The second point is that, for some series, for example, the index of produc tion or the
constant price foreign trade data, the quar terly esti mates going into the accounts are derived
as the appro pri ately weighted sum of monthly figures. Where this occurs, it is impor tant to
ensure that the require ments for chain linking the quar terly data, discussed above, should
also be applied to the monthly figures.  

3.186. Defi ni tional and concep tual issues

Although the issues included in this sub- section relate, essen tially, to current price figures,
their impor tance is such that they should be mentioned here. They also affect the annual
esti mates, but have a much greater impact on quar terly data.

3.187. The first point is that the esti mates should be derived on an accrual basis. Where constant
price figures are derived by defla tion, provided the current price data are on the accrual
basis, there is no problem. However, where the constant price figures are based on direct
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quan tity meas ure ment or obtained by extrapo la tion, it is essen tial to ensure that the proper
accrual basis is observed (see § 3.07-3.09).

3.188. The second issue concerns the mean ing ful ness  of the figures, in other words that the
quar terly data are sensible in an economic sense. The same points relating to accruals
(above) apply here (see § 3.13-3.15).

3.189. There is also a problem as to whether the esti mates of constant price non- market output
(and consump tion) should reflect the impact of produc tivity changes. Neither ESA 1995 nor 
SNA 1993 are clear on this matter. Amongst the Member States, for some coun tries the
output rather than input meas ures are used, or employment- based figures incor po rate
produc tivity adjust ments; in most coun tries esti mates are based on inputs, with no
adjustments. In prin ciple, it seems correct that the figures should be output- based or include
produc tivity adjustments. In prac tice, it would help to mini mise an obvious discon ti nuity in the 
esti mates which would other wise arise when a non- market activity is priva tised. It is
suggested that, concep tu ally, constant price esti mates for non- market output should include
the effect of produc tivity changes. Thus, where the non- market figures are based on employ -
ment data, some adjust ment for produc tivity should be imposed on the basic esti mates. All
coun tries should follow this concep tual require ment. To do so will improve the compa ra bility
of the statis tics.

3.190. Data issues

This head brings together the main issues related to the meth od ology for the compi la tion of
certain compo nents of the quar terly constant price esti mates. As mentioned else where in the 
hand book, where esti mates are based on annual infor ma tion, ideally, a broadly similar
approach should also be adopted for the quar terly figures. However, for many compo nents
of the accounts, the range of infor ma tion which can be collected quar terly is much less than
is avail able annu ally. This aspect is, essen tially, rele vant to current price or actual quan tity
data. For price infor ma tion, used for defla tion, series are usually avail able on a monthly
basis.

3.191. The reduc tion in the avail ability of quar terly infor ma tion means that esti mates will be derived
by using either (i) the broad meth od ology as for the annual figures, but with more aggre gated 
and less accu rate data, or (ii) a different meth od ology, depending more on the data avail -
able. Where appro priate, this issue has been discussed in this chapter for a range of vari -
ables making up the accounts. The main areas, as they relate to the constant prices figures,
are given below. 

3.192. Value added

For annual data, the approach which should be adopted for deriving constant price esti mates 
is double defla tion. For the quar terly figures, however, the absence, in general, of
infor ma tion on inter me diate consump tion (and often on output) requires the use of some
alter na tive approach. One possi bility is to extrapo late ‘base year’ value added, for detailed
indus tries, by indi cator series which are deemed to repre sent the move ment in value added.
Such an approach may be adequate in the short- term, but requires that the figures are
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subse quently aligned with what should be firmer annual data, based on double defla tion.
This issue has been discussed earlier in this chapter (see § 3.75-3.84). 

3.193. Inven to ries

The particular issue for inven to ries is that, ideally, the calcu la tion should be under taken on a
quar terly basis, with the annual figures derived as the sum of the quar terly esti mates. This is
because, with goods held in stock, on average, for around 2-3 months, annual calcu la tion
would not include the effect of changes in quan ti ties and prices occur ring during the year.
However, in deciding the way in which annual or quar terly data are used, it is impor tant to
consider the quality of the avail able infor ma tion. Esti ma tion of inven to ries affects not only the 
expen di ture esti mates, but also those for output and inter me diate consump tion. There may
also be some rele vance for income esti mates. This issue, including the esti ma tion and treat -
ment of holding gains, has been discussed earlier in this chapter (see § 3.94-3.106). 

3.194. Agri cul ture

Although the prob lems with agri cul ture, which affect the produc tion, expen di ture and income
esti mates, largely reflect issues related to meas ure ment at current prices, it is worth
including a reminder in this section on constant prices. In brief, esti ma tion of constant price
data needs to be consid ered in two sepa rate parts. The first concerns activity, such as the
produc tion of milk and eggs, where output is largely produced and sold in the same quarter.
The second, more prob lem atical, other area relates to those parts of produc tion which
extend over a number of quar ters, such as crop produc tion. The issue is dealt with in
§ 3.35-3.51 in this chapter.

3.195. Prices

The main approach to esti ma tion at constant prices is likely to be provided by defla tion of
current price data. Thus, the nature and quality of the price statis tics will have a major
bearing on the reli ability of the derived constant price esti mates. The para graphs below set
out the main issues of the role of prices in the defla tion process. Some of these issues have
been consid ered else where in the hand book.

3.196. The first issue to be mentioned is that price series used for defla tion should be compiled as
chained Paasche indices. These indices are consis tent with the use of chained Laspeyres
data for the constant price esti mates, as discussed in § 3.179 above. Secondly, defla tion
should be under taken in as much detail as possible. Where value figures have been
collected only for an aggre gate, but more detailed prices are avail able for compo nents, then
it is pref er able to attempt some disag gre ga tion of the value total and to deflate with the
sepa rate price series, rather than deflating at the level of the total. The greater the level of
aggre ga tion used in the defla tion process, the more impor tant it becomes to use Paasche
price indices. Thirdly, defla tion should be under taken consis tently both within and between
the expen di ture and produc tion meas ures of GDP. For example, within the expen di ture
esti mates, there should be consis tency as between imports and GFCF. Simi larly, goods
which are produced for export should be deflated consis tently as between output in the
produc tion measure and exports in the expen di ture statis tics.
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3.197. The fourth issue consid ered is that the constant price infor ma tion must incor po rate the
effects of quality changes in goods and serv ices. This allow ance is more readily made
through price data. The issue of allow ance for quality changes is consid ered in
§ 3.199-3.200. Fifthly, seem ingly iden tical prod ucts, produced and consumed at different
times of the year, should be regarded as different prod ucts, with different prices series and
sepa rate defla tion. An example for agri cul ture (pota toes) is given in § 3.51. The sixth point
reflects the fact that the price data collected most gener ally relate to a given point in time. If
infor ma tion is collected only quar terly, then, depending on where this point of time occurs in
the quarter, some weighting of the data may be neces sary for defla tion of a value relating to
the whole quarter. For example, if prices are collected only for the end of the quarter, then the 
average of the that price and the price for the end of the previous quarter would seem to be
the more appro priate figure for quar terly defla tion. A seventh issue to be mentioned here
relates to the use of price data when infla tion is high. Amongst other things, this will tend to
exac er bate some of the prob lems mentioned above. Para graph 3.03 has made some
mention of the effect of high infla tion in the context of deriving constant price esti mates.
Finally, and obvi ously, as far as possible the price infor ma tion collected and used for defla -
tion should relate to the same clas si fi ca tion of goods and serv ices used in the accounts, and
also be on the same basis, that is basic or purchas er’s prices.

3.198. Other issues

The following para graphs include a number of other issues related to the compi la tion of
constant price data. While the issues also affect the current price data, given their
impor tance for the constant price figures, it is useful to mention them here.

Allow ance for quality change

3.199. The issue of allowing for quality changes in goods and serv ices repre sents an impor tant
feature of the reli ability and plau si bility of the constant price esti mates. An improve ment in
quality in an other wise unchanged good or service should be regarded as a volume change
in the accounts. In other words, where such an improve ment leads to a change in price, this
change should be ignored in deflating to obtain the constant price esti mate. It should be
noted that the quality problem may also be rele vant for those current price esti mates which
are derived by reflating quan tity infor ma tion by appro priate prices. In prac tice, allow ances for 
quality changes are best made through consid era tion of the price move ments of the
particular good or service, rather than on the basis of the quan tity measure. Allow ances are
best made by the price stat is ti cians. However, the national accounts compilers have an
impor tant role to play in contrib uting to and assessing what is being done by the price
stat is ti cians, and for any series for which specific price data may not be collected, or where
quan tity data are used as a basis for the esti mates.

3.200. The way in which allow ances for quality changes might be made in price statis tics is some -
what complex, and is well beyond the scope of this hand book. In brief, two broad approaches 
might be adopted. The first involves evalu ating particular features of the produc tion process
and seeing how these and their asso ci ated costs change with the intro duc tion of the
improved product. In the second, particular char ac ter is tics of the product are related to the
price through a regres sion rela tion ship. Changes in the char ac ter is tics are then used to esti -
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mate changes in the price, free of the esti mated quality change. This latter method is known
as the ‘hedonic’ approach. Further discus sion of the role and impor tance of allowing for
quality change in the compi la tion of constant price figures for the national accounts may be
found in ESA 1995, § 10.15-10.18 and Chapter 16, SNA 1993.

Seasonal adjust ment

3.201. One of the key differ ences between annual and quar terly data is that the latter appear in both 
‘raw’ and season ally adjusted form. Part IV of the hand book discusses the need for season -
ally adjusted data, and has indi cated ways in which such esti mates might be compiled. An
impor tant consid era tion, discussed there, is that the sum of the season ally adjusted (and
unad justed) quar terly data should be the same as the annual totals.

Provi sion of data

3.202. It should be noted that, in the deri va tion and provi sion of constant price data, the supply-use
or input- output tables are compiled at the prices of the previous year, while the long-run data
relate to the prices of the refer ence year. It is impor tant that the different bases of the
constant price figures are fully explained to users in order to avoid confu sion in the exis tence
of different esti mates. 

Constant price income GDP

3.203. As mentioned earlier, it is not possible to derive constant price esti mates of GDP, based on
income data, in the same way as used for the produc tion and expen di ture esti mates. The
reason for this is that oper ating surplus and mixed income do not have mean ingful price and
quan tity compo nents. For the other main variable -  compensation of employees -  constant
price esti mates, largely consis tent with the produc tion and expen di ture approaches can be
derived, for example by using employ ment and produc tivity esti mates, or by defla tion of
value data by ‘wage’ rates adjusted for estimated changes in productivity and profitability.
However, in prac tice, it is suggested that the most sensible way of using income data in the
context of the constant price figures is to derive an esti mate for total GDP by deflating the
income- based value data by a GDP price index. In prac tice, given the nature of the income
esti mates and the way in which such esti mates are likely to be assem bled, the most
appro priate deflator would be the implied price index derived from the production- based
measure. However, in the light of the reli ability of infor ma tion, consid era tion should be given
to using the weighted average of the implied price series for the produc tion and expen di ture
esti mates. 

Section 7 - Summary of main points

3.204. This chapter has discussed certain prob lems which arise with quar terly esti ma tion for some
of the vari ables in the accounts. Sugges tions have been made as to how these prob lems
might be dealt with. It will be useful to bring together, in this summary section, some of the
common features which have emerged. Perhaps the main point to be re-iterated is that
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quar terly esti mates should follow, as far as possible, the approach adopted for the annual
figures. However, in prac tice, it is recog nised that the infor ma tion avail able quar terly is
gener ally more restricted and of lesser accu racy than the annual data.

3.205. The two main prin ci ples of the approaches to meas ure ment which have been suggested
have been (i) to ensure that esti mates are compiled on the accrual basis, and that (ii) they
should be made consis tent, in terms of time and vari able and sector, over the three
meas ures of GDP and also for the analysis by insti tu tional sector. Where cash figures are
modi fied, a corre sponding adjust ment is needed for the finan cial accounts to preserve
consis tency. The need to differ en tiate between arrange ments for non- seasonally adjusted
and season ally adjusted data has also been raised. 

3.206. Some of the discus sion has concerned how quar terly esti mates might be made where
admin is tra tive arrange ments or recording prac tices do not yield sensible quar terly figures, or 
where no quar terly data are avail able at all. Here, the approach proposed is to make the best
annual esti mate for the current year and to estab lish the most appro priate quar terly profile.
Annual esti mates can be based on the historic run of data, together with any other
infor ma tion of rele vance. The quar terly profile should also make use of any appro priate
infor ma tion which might be asso ci ated with the vari able. Adjust ment factors, which seek to
allow for any historic bias in the quar terly series, may need to be included. In the complete
absence of any data, the profile will need to be based on statis tical extrapo la tion and
inter po la tion, where there is some direct asso cia tion with economic activity, or by simple
equal allo ca tion over the quar ters, for other vari ables which are essen tially annual in nature.
Revi sions made subse quently to the annual esti mates should be carried through to the
quar terly esti mates.

3.207. It has been mentioned that some of the regular distor tions which occur in the quar terly figure
will be reduced as a result of the season ally adjust ment process. It was also observed that
incon sis ten cies will tend to be ironed out during the balancing process. However, this should
not be viewed as the main way of dealing with the distor tions. It is impor tant that the ‘best’
esti mates that might be derived should enter the balancing exer cise. The end- product for the 
given series and also overall is likely to be of better quality when such adjust ments are made
directly, rather than letting them be derived as a result of the general balancing process.

3.208. Finally, where adjust ments are needed to the quar terly series, consid era tion should be given 
to possible changes in collec tion, recording or esti ma tion prac tices so that such adjust ments
can be avoided in the future. 



CHAPTER 4

BASIC DATA FOR COMPILING QUARTERLY ACCOUNTS

Quar terly national accounts can only be as good as the data used to compile them. These basic
statis tics come from many sources, including admin is tra tive data from govern ment, censuses,
surveys of busi nesses and surveys of house holds. Sources vary from country to country and may
cover a large set of economic, social, finan cial and envi ron mental items, which may not be strictly
related to quar terly accounts. This chapter recom mends that basic statis tics should meet some
minimum stan dards of homo ge neity of defi ni tions, coher ence of the gener ating process, nomen cla -
tures used and periods covered. This means that a degree of harmoni sa tion is neces sary, so the
chapter considers rele vant existing Commu nity legis la tion and makes some further sugges tions on
the matter.

The first part of this chapter is devoted to the theo retical analysis of basic statis tics. The second part
analyses the main sources used in compiling national accounts starting from the expe ri ence
accumu lated by some coun tries, espe cially in quar terly accounts. The third part deals with some
sugges tions concerning the more suit able basic statis tics to be used in the compi la tion of quar terly
accounts, following the criteria of harmoni sa tion and reli ability. In this context, the infor ma tion
arising from Commu nity legis la tion on short- term statis tics is consid ered in order to suggest a more
harmo nised and useful set of basic statis tics for the compi la tion of quar terly accounts.
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4.01. The compi la tion of quar terly national accounts and the esti ma tion of the aggre gates are
made using a lot of statis tical infor ma tion. This infor ma tion is usually referred to as basic
statis tics.

Clearly, basic statis tics vary between the different coun tries and their different systems of
compi la tion of quar terly accounts since the meth odo logical approaches to the compi la tion,
the statis tical methods and, above all, the economic systems to be meas ured are
them selves different.

The neces sity of devel oping an adequate system of basic statis tics has there fore always
been a concern for national account ants seeking to develop quar terly accounts.

The accounting prob lems, the meth odo logical choices, the revi sion process and time li ness
of publishing are all elements which are strictly related to the use and the choice of the set of
basic statis tics for compiling quar terly accounts.

4.02. From a statis tical point of view, the reli ability of national account aggre gates depends on the
set of statis tics on which they are based and on the way data is used  in the compi la tion
process by the stat is ti cians in charge of compiling quar terly accounts. Conse quently, the
more complete the set of basic statis tics and the higher the quality, the more reli able are the
resulting quar terly national accounts aggre gates.

4.03. For inter na tional use and in order to evaluate the prop er ties of a system of national accounts, 
it is not suffi cient to consider only the quality of the national aggre gates and their reli ability,
but it is also neces sary to make a comparison between similar aggre gates in different
coun tries. Then the same aggre gates in different coun tries should be compa rable.
Compa ra bility derives from both theo retical and prac tical consid era tions. It is possible that,
even if the theo retical defi ni tion of iden tical aggre gates in two different coun tries is the same,
some differ ences can arise between the evalua tion of the aggre gates: for example,
aggre gates are not compa rable due to the different set of basic statis tics on which they are
based.

In general, the more harmo nised the systems of basic statis tics in the different coun tries, the
more compa rable are the corre sponding national accounts aggre gates.
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4.04. The argu ments treated above are not just appli cable to quar terly accounts but to all na tional
accounts. On a quar terly basis their rele vance is, however, more impor tant. The following
reasons explain this impor tance:

• less avail able infor ma tion on a quar terly basis than on an annual basis;
• higher vari ability of quar terly basic statis tics compared with annual basic statistics;
• the reduced sample size used in quar terly surveys;
• the use, on a quar terly basis, of basic statis tics which repre sent indi ca tors and can

describe only indi rectly the phenomenon which we want to measure;
• the fact that the basic statis tics used in compiling annual accounts may not be suit able for

compiling quar terly accounts since the aim of quar terly accounts is essen tially to capture
and describe short- term economic move ments.

Theo retical aspects of basic statis tics

4.05. Basic statis tics used in the compi la tion of quar terly accounts present several different
charac ter is tics. Since they are the synthesis of the basic infor ma tion asso ci ated with an
economic phenomenon, their differ ences are strictly related to the economic object they are
intended to measure.

Basic statis tics are of many kinds and reflect the nature of the economic phenomenon they
measure. So, for example, in compiling GDP according to the produc tion approach, the
amount or the quan tity of output, often expressed in physical terms, repre sents the basic
infor ma tion. In retail and whole sale trade, sales, turn over and data on receipts are the most
common data sources. Employment and earn ings data are often used as indi ca tors for the
output of some indus tries. Final consump tion of house holds may be derived from house hold
surveys, and final consump tion of general govern ment may be derived from, for example,
wage and salary statis tics for the public sector. For specific items, particular sources can be
consid ered. For example, car regis tra tion records can well describe the purchase of
vehicles.

4.06. Ideally, basic statis tics would supply the statis tical infor ma tion on an economic phenomenon
related to the entire popu la tion to which the phenomenon refers. Often, basic statis tics do not 
directly refer to the entire statis tical popu la tion since, for some aggre gates, collecting the
infor ma tion for the whole popu la tion is not possible or too expen sive.

From a theo retical point of view, the infor ma tion can be collected on the entire statis tical
popu la tion on the base of exhaus tive surveys (censuses) or collected on a sample and then
grossed up to the popu la tion (sample surveys ). In prac tice, quar terly censuses are rare and
the basic infor ma tion is collected via sample surveys. After the collecting phase, these
surveys require a grossing up proce dure, that means to adapt the results of the surveys, that
are based on the sample units, to the global popu la tion.
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4.07. Defi ni tion

A survey is a general view or consid era tion of an economic phenomenon usually conducted
by means of a ques tion naire submitted to the units in scope.

The frequency of the survey can vary since the survey itself may not be conceived only for
quar terly account purposes. So, monthly, quar terly and annual surveys may be the source of 
infor ma tion for quar terly accounts. If the frequency does not corre spond to the desired one,
then the neces sary adjust ments have to be made in order to prepare the basic infor mation.

4.08. It should be noted that the organi sa tion of the surveys depends on the role of the quar terly
accounts in the national system of accounts. In the coun tries in which the quar terly accounts
are the key accounts, survey statis tics are often targ eted at the needs of quar terly accounts.
In this case these statis tics can be speci fied to obtain infor ma tion on a specific aggre gate
and can be consid ered specific surveys. This is particu larly true in those coun tries in which
basic statis tics are used more directly in compiling quar terly accounts (see Chapter 5). This
situa tion, that can be consid ered as an optimal one, implies that the quar terly accounts are
the key accounts in the national accounts system and that they play a central and vital role in
the system of short- term statis tics.

4.09. Basic statis tics can be designed either to be used directly in quar terly accounts or to collect
infor ma tion about a sector or an economic unit. In this case the quar terly infor ma tion has to
be extracted or derived from the results of surveys that are not expressly done for quar terly
purposes. 
Another highly relevant source of basic statistics, is administrative records.

4.10. According to these char ac ter is tics, the sources for basic statis tics can be distin guished in:

a) data coming from surveys for a specific aggre gate or sector/economic unit;
b) admin is tra tive statistics.

Data coming from surveys may be specifi cally conceived to record infor ma tion on a
particular national account aggre gate, on a quar terly or higher frequency (for example, the
quar terly survey on value added). Other wise they may be compiled to collect infor ma tion on
a spe cific sector of the economy or on specific statis tical units. In this case, the main aims of
these surveys are not neces sarily the quar terly accounts needs (exam ples of this type of
surveys are: produc tion statis tics, price statis tics, balance of payments, etc.). Quar terly
infor ma tion is then extracted from these sources.

Admin is tra tive sources supply data coming from admin is tra tive records. This infor ma tion is
then used in the compi la tion of quar terly accounts.

4.11. Surveys for a specific aggre gate are usually the base for the compi la tion of annual national
accounts. 

On a quar terly basis the situa tion is quite different. The need for time li ness in publishing the
figures, on one hand, and the high frequency at which this kind of survey should be carried
out, on the other, are an obstacle for its appli ca tion for quar terly purposes. Never the less, in
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some coun tries a strong tradi tion has been devel oped for using such surveys for quar terly
accounts.

However, infor ma tion coming from surveys for a specific aggre gate that is not directly
employed in the compi la tion of quar terly accounts may influ ence anyway quar terly figures in
an indi rect way. This situa tion corre sponds to surveys carried out at a lower or higher
frequency than quar terly. For example, each time an annual version of the surveys becomes
avail able, a revi sion of the corre sponding quar terly figures starts in order to ensure
adher ence to the temporal constraints (see Chapter 10). In this way quar terly esti mates are
progres sively influ enced by subse quent annual or less frequent surveys. On the other hand,
monthly surveys must be aggre gated to be used in the quar terly context.

4.12. Surveys on a specific aggre gate are usually fairly detailed, and take time to complete, hence     
their reli ability increases with the passage of time: provi sional quar terly esti mates are based
on a restricted set of infor ma tion which grows when passing through inter me diate revi sions
till the final esti mate.

4.13. Surveys carried out on a specific sector  have been estab lished to supply short- term infor ma -
tion on the different sectors of the economy. They have often been the only statis tics avail -
able for short- term analysis and fore casts. When coun tries decided to collect more
infor ma tion at a macro- economic level, less detailed but more coherent in a national
accounting sense, the statis tics on a specific sector became more and more impor tant. They
have rapidly become the main source for compiling quar terly accounts.

4.14. These statis tics are limited for quar terly purposes since they were conceived for other aims
than the role of basic statis tics in quar terly account compi la tion, even if they fulfil that role
now. In conse quence, they should be care fully analysed and national account ants should
examine their suit ability before using them as basic statis tics for quar terly accounts.

4.15. The different uses of quar terly or higher frequency sources of data across Member  States
high lights the differ ence between the direct and indi rect use of basic infor ma tion in compiling
quar terly national accounts (see Chapter 5). In the direct approach the surveys are used
directly to obtain esti mates of the national accounts aggre gates, whilst in the
mathematical- statistical (indi rect) approach data from surveys are used as indi ca tors which
feed into a model to generate national accounts esti mates.

4.16. Because of their construc tion and their theo retical basis, data gener ated by surveys for a
specific aggre gate are gener ally coherent with national accounts concepts whilst data
coming from surveys for a specific sector are less quar terly accounts oriented.

4.17. Much statis tical infor ma tion can be derived from the admin is tra tive records or regis ters. This
infor ma tion is usually collected for different purposes, for example on a legal compul sory
basis, and it is used to esti mate the quar terly figures.

4.18. National laws and regulations define many compulsory declarations and registrations to be
made by citizens and enterprises. The infor ma tion arising from the files related to these
compul sory regis tra tions is often poten tially suit able to be used for quar terly accounts
purposes. This kind of data is particu larly useful in those fields for which it is not so easy to
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have accu rate esti mates: for example, the final consump tion of vehi cles is easily derived
from the regis tra tion record of vehi cles, other consump tion items can be meas ured using the
VAT or the tax records. Obvi ously, a lot of statis tics for the public sector are gener ated by
admin is tra tive statis tics.

Quan ti ta tive and quali ta tive statis tics

4.19. Basic statis tics cannot, in general, be used directly in the compi la tion of quar terly accounts.
As stated in the previous para graphs, in some cases they do not directly refer to a particular
aggre gate but they are built in order to obtain infor ma tion on some economic sector or unit
and the quar terly infor ma tion is derived from these sources. In other cases, as stated above,
they refer only to a sample of the target popu la tion and they require a grossing-up proce dure
to esti mate the quar terly aggre gates. Finally, in certain cases they directly refer to the
physical quan ti ta tive quar terly aggre gate and have to be assigned a mone tary value,
whereas in others they are expressed in quali ta tive terms.

4.20. The nature of quar terly infor ma tion can be sepa rated into two different types:

• Quan ti ta tive infor ma tion

The figures for the aggre gate are expressed in value terms or in physical quan ti ties.

• Quali ta tive infor ma tion

Quar terly figures are derived from a quality evalua tion or descrip tion of the phenomenon
they refer to (for example, house hold opinion surveys, busi ness opinion surveys, etc.).

4.21. Defi ni tion : Quali ta tive survey

A quali ta tive survey is a survey in which the units involved are asked for their opinion on a
specific economic ques tion. The answer is usually chosen from a set of pre- specified
choices and is intended to give an idea about the quali ta tive view of the respon dent about the 
subject.

4.22. Quali ta tive surveys are usually used to supplement other data sources which are not
consid ered to be suffi ciently reli able by them selves for the compi la tion of national accounts
figures. For example they can be useful to adjust the infor ma tion coming from mathe matical
tech niques of esti ma tion (i.e. trend extrapo la tion).

How to measure basic statis tics 

4.23. Particular atten tion should be given in this chapter to the unit of measure used in compiling
basic statis tics. National accounts usually measure levels both in current prices (current
quan ti ties times current prices) and in volume (current quan ti ties times constant prices of the
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base year). To be directly used in the national account scheme, basic statis tics should  be
coherent with the corre sponding aggre gates in terms of unit of measure. For obvious
reasons, it is not always possible. Index numbers are often preferred since they favour the
comparison between different aggre gates or different sectors.

4.24. In compiling quar terly accounts the elemen tary infor ma tion is aggre gated to obtain the
figures corre sponding to the single aggre gates. The aggre ga tion process usually asks for
expressing the elemen tary infor ma tion in value terms. So, all the original infor ma tion must be 
trans lated in value terms (in particular volume infor ma tion and quali ta tive infor ma tion). To
deter mine values, prices must be combined with volumes through some statis tical
elabo ra tion and/or criteria to obtain the asso ci ated values.

4.25. Quan ti ta tive infor ma tion may refer to the level of the aggre gate or to the growth rates. Data
on levels can be directly used in the compi la tion of quar terly accounts, while data on growth
rates may be used as an indi cator to obtain the corre sponding level or in the esti ma tion of
other aggre gates. If the basic data are expressed in physical quan ti ties an evalua tion
process is demanded.

Quali ta tive infor ma tion is usually related to opinion expressed on the path of the economy
and can be used as indi ca tors in the compiling process.

4.26. Basic statis tics are usually avail able as:

• Levels in mone tary units reflecting both current prices and volume (house holds surveys,
balance of payments data, surveys of value- added, etc.);

• Index numbers in prices, volume or values (busi ness indices and accounts, indus trial
produc tion index, consumer price index, etc.).

4.27. The first group of statis tics can be directly used as input for the compi la tion of quar terly
accounts but the subse quent quar terly national accounts figures and basic statis tics values
will differ because the basic statis tics are not subject to accounting constraints, whereas
quar terly accounts are. The levels calcu lated from the basic statis tics cannot then be directly
intro duced into the national accounts.

4.28. Indices cannot be used as a direct input for the compi la tion of quar terly accounts in that they
do not define the level for the vari able but they describe the growth of the vari able.
Conse quently they must be used in a prelimi nary step to esti mate the level of the vari able by
extrapo lating the level of the previous period or according to an indi rect approach (see
Chapter 6). These methods allow the esti ma tion of the levels for the quar ters of the current
year. These figures must be submitted to a balancing and vali da tion process to produce the
temporal and accounting- balanced esti mates of the aggre gates.

Price indices are used to estab lish the rela tion ship between value and volume figures.
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Quan ti fi ca tion of quali ta tive surveys

4.29. Quali ta tive surveys use ques tion naires in which the answers are given in a quali ta tive form.
For example, the survey on entre pre neurs’ short- term expec ta tions a bout the economy,
prices, or produc tion is usually based on personal opin ions concerning the short- term path of 
the economy. The ques tion submitted to the entre pre neurs is some thing like “Do you think
that in this quarter the economy (or a specific activity or economic object) is going to be
better, worse or the same as the last quarter?”. The result is typi cally a set of answers like
“better”, “the same”, “worse”. There are several tech niques to convert these kinds of
answers for inter pre ta tion in quan ti ta tive forms:

• Balancing tech niques: the results of the survey are synthe sised according to the balance
of the answers given by the entre pre neurs. For example, if the results are: 75 “better”, 50
“the same” and 60 “worse”, then the quan ti ta tive value is the balance between the three
alter na tives  in this instance (75+50)-(50+60) = 15 “better”.

• Prob abil istic tech niques: a prob abil istic distri bu tion is asso ci ated with the percent ages of
the possible answers to the ques tion; then the quan ti ta tive values are deter mined
according to some char ac ter istic of this distri bu tion (median, mean, …) and according to a 
quan ti ta tive indi cator (for example, the index of indus trial produc tion), if a suit able one is
avail able.

Extrapo la tion and projec tion methods

4.30. In some cases the quar terly figures are not collected using surveys but are derived using
extrapo la tion and projec tion methods: these tech niques are used when there is lack of infor -
ma tion at the desired frequency or when it is not possible to make a survey on the specific
item. In this case extrapo la tion and projec tion can offer esti mates of the unknown figures
starting from the past history or related infor ma tion.

Theo retical require ments

4.31. Basic statis tics should present the following char ac ter is tics:

a) consis tency of defi ni tions;
b) time of recording;
c) compati bility of the nomen cla tures.

Until now, national account ants had to choose their basic statis tics care fully, firstly veri fying
the possi bility of their use from a theo retical and prac tical point of view, then finding proxy
vari ables to esti mate missing infor ma tion. Euro stat recom mends an evolu tion towards a
more central role in the national accounts system for quar terly accounts (they should
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become the key accounts) with surveys and the collec tion of basic statis tics adapted to quar -
terly require ments. 

4.32. Consis tency of defi ni tions

Economic concepts that share the same name (for example, produc tion, final consump tion,
etc.) often have different mean ings in different statis tical contexts. Since in national accounts 
all the activi ties are clearly defined, in both their treat ment and recording, the defi ni tions used 
for the basic statis tics should be coherent with national accounts concepts in order to avoid
distor tions.

4.33. Time of recording

In ESA 1995 and SNA 1993, particular atten tion is paid to the gener ating process which
under lies each trans ac tion. The accrual basis is the approach recom mended by ESA 1995
and SNA 1993 rather than the cash basis. A lot of the avail able statis tics, in particular those
derived from the public admini stra tion accounts and from the accounts of the big enter prises, 
are recorded on a cash basis and this may cause some prob lems. A cash basis can disrupt
the allo ca tion of trans ac tions to the quar ters even if the annual figure is correct. Anoma lies
may arise where the total annual value, recorded on an accrual basis, is distributed across
the quar ters according to a cash basis crite rion. Moreover, the refer ence period for national
accounts and the period in which the cash flow arises can be different due to the gener ating
process. This leads to an incor rect distri bu tion among the quar ters even if the annual total is
correct. Quar terly and annual accounts would be not coherent and more prob lems may
arise, like discrep an cies between quar terly figures for the current year and corre sponding
annual value.

At present, many statis tics for a specific sector are based on cash flows (for example fiscal
statis tics, public accounts, and external trade statis tics).

These aspects must be care fully evalu ated before choosing basic statis tics to be used (see
Chapter 3).

The optimal solu tion is that basic statis tics should be harmo nised with national accounts
concepts. If this is too diffi cult, an alter na tive solu tion may consist of using suit able indica tors
able to take the place of those statis tics that cannot be converted.

4.34. As stated in ESA 1995, § 1.57, and in SNA 1993, § 2.63-2.66, trans ac tions should be
recorded according to the period in which they took place and not on the date in which the
corresponding cash flow took place. Sala ries should then be recorded in the period in which
the corre sponding work has been done and not when the flow of money takes place. In the
same way, imports and exports should be recorded when the prod ucts are exchanged and
not when the corre sponding cash flow takes place.

The problem of the discrep an cies related to the recording period increases with a higher
frequency of recording. This problem has rela tively small signifi cance in annual accounts,
and an increasing rele vance in higher frequency accounts, i.e. quar terly and monthly
accounts (see Chapter 17).
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4.35. Compati bility of nomen cla tures 

It is possible that some basic data in different coun tries are not entirely harmo nised in terms
of nomen cla tures. Starting from 1996, statis tical data are harmo nised in the context of NACE 
rev. 1. Differ ences may still persist for data coming from different sources (i.e. adminis tra tive
statis tics). Several reasons explain these differ ences, the most common being the possi bility 
that the items covered by basic statis tics are recorded according to different national
nomen cla tures and the fact that in each country basic statis tics are generally compiled using
a more detailed level of break down than the break down of standard nomen cla tures. The
differ ences at this level may have no impact on the more aggre gated level of published
national account figures. If the differ ences between stan dard and national nomen cla tures is
rele vant, the esti ma tion of the aggre gates may be very much influ enced. A higher level of
harmoni sa tion, towards stan dard nomen cla tures, following the example of the NACE rev. 1,
should avoid these prob lems.

Current and constant prices

4.36. Quar terly accounts are compiled both in current and in constant prices. As we have seen
(Chapter 3) by infla tion and defla tion the passage between constant and current prices and
vice- versa can be easily recon structed.

At present, in compiling quar terly accounts, there is no settled proce dure for computing
current and constant prices figures. Some times basic statis tics refer to constant prices and
current price figures are built according to an infla tion process. Some times the oppo site
process is applied.

In the following discus sion we consider the basic statis tics mainly used in compiling quarterly 
accounts, without distin guishing between sources for current and constant price statis tics.

The use of basic statis tics in the compi la tion of quar terly accounts

4.37. In principle, the same basic statis tics could be used for the compi la tion of quar terly accounts
as for annual accounts. The main problem lies in the fact that these statis tics are not always
avail able on a quar terly basis or that they are less accu rate when meas ured quar terly. This
implies a different choice of basic statis tics for quar terly accounts that must be able to satisfy
the demands of fast avail ability and reli ability.

4.38. Among the sources and the methods used in compiling quar terly accounts, it is apparent that 
certain basic statis tics relate to volume- type indi ca tors, and thus in general form the basis of
constant price series, while others are value- type indi ca tors and thus in general form the
basis of current price series.
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Some general rules in choosing basic statis tics can be derived from the current prac tices
adopted in the coun tries which compile quar terly accounts.

4.39. The following paragraphs consider the sources mainly used by OECD Member States to
compile their quar terly accounts. They consider the three approaches for the compi la tion of
GDP (see Chapter 2) and the sources used to derive the esti mates of the aggre gates
included in these three approaches.

The three approaches are not entirely inde pendent of one another: firstly, the same basic
data sources are some times used to esti mate strictly related compo nents of the value
added, income and expen di ture flows; secondly, it is not always possible to esti mate directly
all compo nents of a particular GDP approach due to gaps in source statis tics. In this case
these compo nents are often derived as residuals (commonly changes in inven to ries in the
expen di ture approach).

4.40. The compi la tion of quar terly accounts according to the three different approaches is based
on numerous different basic statis tics coming from different sources.

The main sources of infor ma tion used are the tradi tional ones: short- term surveys,
indi ca tors, govern ment accounts, extrapo la tions, commodity flows, indices, etc.

4.41. We note that also quali ta tive surveys repre sent a good source of infor ma tion but their use is
not always very well developed (because of diffi cul ties of inter pre ta tion, sample
repre sen ta tive ness, problem of quan ti ta tive trans for ma tions of the results), however they
are useful for improving the time li ness of publi ca tion and to supply addi tional infor ma tion or
to fill gaps in infor ma tion.

GDP: the produc tion approach

4.42. GDP by kind of activity is often esti mated quar terly by extrapo lating value added with
indi cators related to output (in the form of indices of indus trial produc tion or of the physical
quan tity meas ures). Another common source is the value measure of sales/turn over/receipt
infor ma tion that can be obtained from VAT sources. There are also other sources such as
employ ment/earn ings data and trend extrapo la tion.

The esti mates, derived from the indi ca tors described above, can be subject to a balancing
process within an input/output frame work (as in Denmark, France, Neth er lands, Norway and 
Sweden), in the context of the three approaches to the esti ma tion of GDP.

This may require a rela tion ship between output, inter me diate consump tion and value added. 
These rela tion ships are usually updated once a year, and occa sion ally quar terly when the
balancing process explic itly requires it.
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Table 4.1: Pro duc tion Approach - Sources

NACE A17- aggre gates Aggre gates Sources

Agri cul ture, hunting and
forestry

• Value added Differ ence between output and inter me diate input

• Output
– Wheat and barley
– Grains and crops
– Live stock slaugh -

tering

– Marketing boards
– Harvesting data
– Quan tity of meat produced and prices

obtained from abat toirs
– Numbers of animals slaugh tered

– Wholemilk and eggs
– Wool produc tion

– Data on deliv eries
– Quan tity data

• Physical quan tity indi ca tors
• Other Indi ca tors
• Quan ti ta tive data multi plied by average

producers’ prices

– Animal produc tion
– Crop produc tion
– Fruits and vege -

tables
– Horti cul tural

products
– Forestry

– Sales
– Allo ca tion of annual esti mates
– Quan ti ties and values deliv ered on

auctions
– Trade Asso cia tion about yearly turn over

(allo ca tion to the quar ters)
– State forestry sales
– Indi ca tors
– Labour force in forestry
– Quan tity of timber felled
– Same move ment as the agri cul ture

aggre gates
– Trend esti ma tion

• Offi cial Economic Ministry esti mates

• Inter me diate consump tion • Admin is tra tive data
• Statis tics on quan ti ties

• Suit able indi ca tors:

– Costs of marketing, fodder, fuels,...

– Fodder and consump tion of fertil isers

– Judg mental esti ma tion

Fishing • Indi ca tors
• Value and size of catches

• Sales revenue and quan ti ties

• Same move ment as the agri cul ture aggre gates

• Amount of fish slaugh tered on fish farms

• Fish er men’s land ings

• Trend extrapo la tion

Mining and quarrying – Petro leum • Inter po la tion/extrapo la tion according to quar -
terly move ments

• Sub- indices of indus trial produc tion

• Quan tity indi ca tors:

– Metres drilled
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NACE A17- aggre gates Aggre gates Sources

Manu fac turing • Index of indus trial produc tion 
• Inter po la tion/extrapo la tion of annual values

according to quar terly move ments

• Sample surveys

• Census surveys

• Produc tion infor ma tion

• Trend extrapo la tion

Elec tricity, gas and water
supply

• Physical quan ti ties 
• Interpo la tion/extrapo la tion of annual values

according to quar terly move ments

• Sales

• Sub- indices of indus trial produc tion

• Consump tion of inputs

Construction • Turn over of general trade contrac tors in
general building construc tion and engi neering

• Employ ment figures

• Volume index

• Inter po la tion and extrapo la tion of annual data

• Invest ments

– Resi den tial
construc tions

– Non- residential
construc tions

• Indi ca tors:
– Esti mate of work put in place by type of

dwelling

– Esti mate of work put in place by type of
struc ture

– Building and engi neering construc tion
surveys

– Public sector
construc tions

– Esti mates of work done 
– Employ ment indi ca tors 

– Budget data

Whole sale and retail
trade, repair of motor ve hi -
cles, motor cy cles and
personal and households
goods

• Sales
• Gross sales

• Surveys of private enter prises

• Sales by public market authori ties

• Inter po la tion/extrapo la tion of annual values
according to quar terly turn over indi ca tors

• Output volume indi ca tors

• Activity indi ca tors

• Turn over statis tics (e.g. from VAT statis tics)

• Volume trade index

• Sum of trade margins
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NACE A17- aggre gates Aggre gates Sources

Hotels and restaurants • Output volume indi ca tors
• Balance of payments data

• Statis tics on nights spent by non- resident

• Esti ma tion according to total domestic
consump tion

• VAT statis tics on turn over 

• Sales in restau rants

• Nights spent in hotels

Trans port, storage and
communications

• Trans port
– Air trans port, rail

freight, pipe line
system, water trans -
port, ferry opera -
tions,...

– Transit opera tion

– Road haulage

– Taxicab serv ices

• Indi ca tors:
– Passen gers

– Weight/volume- kilometres

– Reve nues

– Real output of indus tries relying on road
haulage

– Number of workers 

– Turn over according to VAT statis tics

• Commu ni ca tions • Indi ca tors:
– Audi ence viewing hours 

– Sample surveys of radio adver tising
sales

– Number of subscribers to cable serv ices

– Data receipts for letters, parcels and
tele phone calls

– Gross revenue of the postal service

Finan cial intermediation • Indi ca tors:

– Revenue 

– Stock market volume traded

– Issues of stocks and bonds

– Mutual fund sales

– Extrapo la tion using hours worked

– Volume indices (e.g. number of cheque
account trans ac tions)

– Employ ment

Real estate, renting and
busi ness activities

– Owner ship of
dwell ings

– Esti mates of end period housing stock

– Accom mo da tion
serv ices

– Number of rooms and occu pancy rates

– Final consump tion expen di ture of house -
holds on dwelling rent

– Turn over from VAT statis tics

Public admini stra tion and
defence; compul sory
social security

– Number of employees 

– Extrapo la tion using hours worked

– Wages and sala ries
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NACE A17- aggre gates Aggre gates Sources

Education – Number of employees 

– Extrapo la tion using hours worked

– Wages and sala ries 

– Pupil weeks taught

Health and social work – Number of employees 

– Wages and sala ries 

– Extrapo la tion using hours worked

– Govern ment output

Other commu nity, social
and personal service
activities

– Labour inputs

– Extrapo la tion using hours worked

Private house holds with
employed persons

• Labour force survey

Extra- territorial organi sa -
tions and bodies

GDP: the expenditure approach

4.43. The compo nents of the expen di ture approach to the compi la tion of GDP are esti mated by
using different sources according to the avail able data and the choices made by coun tries.
Distin guished here are the different sources used in compiling the GDP according to
expen di ture approach, for each of the compo nents.

Final consump tion expen di ture of house holds

4.44. The main sources used in compiling GDP from the expen di ture approach and in particular
the final expenditure of households are sales or turn over statis tics. Sales statis tics are those
primarily related to the sales of goods through retail outlets. This infor ma tion is usually
struc tured by “type of outlet” and must be converted to outlays on commodi ties through the
use of a trans for ma tion matrix. In order to do this with the neces sary detail, regular censuses
of retail busi nesses must be carried out.

Another rele vant source for final consump tion expen di ture of house holds are house holds
surveys: house hold respon dents report their expen di tures over a speci fied period of time.

A good prac tice to esti mate final consump tion expen di ture of house holds is to combine and
cross- check the different sources. In particular, if house holds surveys are used, it is
neces sary to verify the signifi cance of the sample (espe cially in small coun tries), timing and
preci sion.

Revenue statis tics are usually related to the receipts of serv ices providers and the revenue
of trans por ta tion and utility compa nies. The split between revenue from house holds and
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revenue from enter prises is usually not meas ured by this kind of statis tics. Proxy infor ma tion, 
annual ratios, etc. must then be used to esti mate the portion going to house holds.

In some coun tries for certain specific prod ucts (i.e. food and bever ages, alcohol, tobacco
and, some times, fuel and power) the commodity flow method is employed to derive the use
of particular goods and serv ices from their known supply.

If the expen di tures can be consid ered stable over the short- term, then trend extrapo la tion
can be used (for example, rents). This method is also useful for minor expen di tures for which
no other method is readily avail able (for example personal care expen di ture). In any case,
the most impor tant use of this tech nique is to prepare prelimi nary esti mates when other
indi ca tors are not yet avail able.

Other specific methods are used to cover certain items.

Table 4.2: House hold Consump tion Expen di ture - Sources

COICOP1 one digit COICOP1 two digits Sources

Food, bever ages and tobacco • Food
• Bever ages
• Tobacco

• Sales or revenue statis tics
• Commodity flow method
• House hold surveys
• Tax records tobacco

Clothing and foot wear • Clothing
• Foot wear

• Sales or revenue statis tics

Housing, water, elec tricity, gas and
other fuels

• Gross rents
• Regular main te nance and repair

of dwelling
• Other serv ices related to the

dwelling
• Elec tricity, gas and other fuels

• Sales or revenue statis tics
• Commodity flow method
• House hold surveys
• Trend extrapo la tion
• Housing stock (rents)
• Quan tity purchased (motor fuel)
• Weather data, volumes of gas,

elec tricity etc. gener ated
• VAT returns (house repairing)

Furnishing, house hold equip ment
and routine main te nance of the
house

• Furni ture, furnish ings and deco ra -
tions, carpets and other floor
cover ings and repairs

• House hold textiles
• Heating and cooking appli ances;

refrig era tors, washing machines
similar major house hold
appliances, including fittings and
repair

• Glass ware, table ware and house -
hold uten sils

• Tools and equip ment for the
house and garden

• Goods and serv ices for routine
house hold main te nance

• Sales or revenue statis tics
• Employ ment/earn ings in the

activity concerned
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COICOP1 one digit COICOP1 two digits Sources

Health • Medical and phar ma ceu tical
prod ucts and thera peutic
appliances and equip ment

• Non- hospital medical and para -
medical serv ices

• Hospital serv ices
• Sick ness and acci dent insur ance

serv ices

• Employ ment/earn ings in the
activity concerned

• Trend extrapo la tion
• Social secu rity bene fits, fees

charged
• Beds occu pied (hospi tals)

Trans port • Purchase of vehi cles
• Opera tion of personal trans port

equip ment
• Trans port serv ices

• Sales or revenue statis tics
• House hold surveys
• Passen gers, passen gers/km
• Freight km
• Traffic indi ca tors
• Stock of vehi cles (personal trans -

port)
Leisure, enter tain ment and culture • Equip ment and acces so ries,

including repairs
• Recrea tional and cultural serv ices
• News pa pers, books and

stationery

• Trend extrapo la tion
• Stock of receivers (radio and TV

repairs)

Educa tion • Educa tional serv ices
• Educa tional mate rials
• Ancil lary educa tional serv ices

• (private educa tion) Employ -
ment/earn ings in the activity
concerned

Hotels, cafes and restau rants • Catering
• Accom mo da tion serv ices

• Sales or revenue statis tics
• Over night s stays

Miscel la neous goods and serv ices • Personal care
• Personal effects n.e.c. 2

• Commu ni ca tions
• Social serv ices
• Finan cial serv ices n.e.c.
• Other serv ices n.e.c.

• Sales or revenue statis tics
• Employ ment/earn ings in the

activity concerned
• Trend extrapo la tion
• Popu la tion growth (personal

services)
• Funeral serv ices (death rate)
• Stock exchange trans ac tions

(brokerage charges)
• Radio and TV licences (tele com -

mu ni ca tions)
• Output of the serv ices providers

(finance, banking and insur ance
serv ices)

1 Clas si fi ca t ion Of Indi vidual COnsump tion by Purpose
2 n.e.c. = not else where clas si fied

Final consump tion expen di ture of general govern ment

4.45. Final consump tion expen di ture of general govern ment, of course, consists primarily of
the value of non- market goods and serv ices produced by govern ment itself (see ESA
1995, § 3.79). These are valued by conven tion as the sum of inter me diate consump tion,
compen sa tion of employees, consump tion of fixed capital and other taxes on produc tion,
less other subsi dies on produc tion (see ESA 1995, § 3.53).
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4.46. Expen di ture statis tics are the main source in most coun tries for esti mates of govern ment
expen di ture, other than wages and sala ries.

Compre hen sive data, in the sense that they cover all the agen cies concerned, are some -
times avail able only for central govern ment. Some times sample surveys are used.

Wages and sala ries are usually recorded on a regular and timely basis. They are often used
as an indi cator for total compen sa tion of employees and some times for govern ment final
consump tion because of their high propor tion of the total.

Trend extrapo la tion is used in some coun tries, as well as other specific methods.

Table 4.3: General Govern ment Consump tion Expen di ture - Sources

COFOG* Sources

General public serv ices • Expen di ture statis tics (compre hen sive)
• Expen di ture statis tics (sample surveys)
• Wage and sala ries statis tics
• Trend extrapo la tion

Defence affairs and serv ices • Wage and sala ry statis tics
• Trend extrapo la tion

Public order and safety affairs • Trend extrapo la tion (wages and sala ries)
Educa tion affair and serv ices • Wage and sala ry statis tics

• Trend extrapo la tion (wages and sala ries)
Health affairs and serv ices • Wage and sala ry statis tics

• Trend extrapo la tion (wages and sala ries)
Social secu rity and welfare affairs and serv ices • Expen di ture statis tics

• Trend extrapo la tion (wages and sala ries)
Housing and commu nity amenity affairs and serv ices • Monthly survey of construc tion projects (value of

construc tion put in place)
Recrea tional, cultural and relig ious affairs and serv ices • Expen di ture statis tics 

• Wage and sala ry statis tics
• Trend extrapo la tion

Fuel and energy affairs and serv ices • Expen di ture statis tics 
• Wage and sala ry statis tics
• Trend extrapo la tion

Agri cul ture, forestry, fishing and hunting affairs and
serv ices

• Expen di ture statis tics 
• Wage and sala ry statis tics
• Trend extrapo la tion

Mining and mineral resource affairs and serv ices, other 
than fuels; manu fac turing affairs and serv ices;
construc tion affairs and serv ices

• Expen di ture statis tics 
• Wage and sala ry statis tics
• Trend extrapo la tion

Trans por ta tion and commu ni ca tion affairs and serv ices • Expen di ture statis tics 
• Wage and sala ry statis tics
• Trend extrapo la tion

Other economic affairs and serv ices • Expen di ture statis tics 
• Trend extrapo la tion

Expen di tures not clas si fied by major group • Expen di ture statis tics 
• Trend extrapo la tion

* Clas si fi ca tion Of Func tions Of Govern ment
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Final consump tion expen di ture of Non-Profit Insti tu tions Serving House holds (NPISHs)

4.47. This item is not sepa rately iden ti fied for many coun tries but it is included in the final
consump tion expen di ture of house holds. When esti mates are made they are often based on
employ ment or earn ings statis tics. Some times trend extrapo la tion is used because of the
small size of this sector.

Gross fixed capital forma tion

4.48. The esti mates of gross fixed capital forma tion are derived by asking capital goods producers
what they have produced and asking capital goods purchasers what they have purchased.
Estimates are also derived by calcu lating the supply of capital goods in the domestic
economy and by a variety of other methods (surveys, noti fi ca tions of major projects,
commodity flow method, regis tra tion records, etc.).

For specific items of gross fixed capital forma tion most of the coun tries use commodity flow
methods or other methods like regis tra tion records, indi ca tors related to the volume of work
done, like labour inputs, mate rials supplied, etc.

Table 4.4: Fixed Capital Forma tion - Sources

Fixed Capital Forma tion – Pi 6* Sources

Prod ucts of agri cul ture, fish eries and
aquac ul ture

• Capital outlays by purchasers of capital goods
• Trend extrapo la tion (land improve ment and forestry)

Equip ment: metal product and
machinery

• Value/volume of work done by capital goods producers
• Capital outlays by purchasers of capital goods (corpo rate sector)
• Commodity flow/supply statis tics
• Average purchased by farms/unin cor po rated busi nesses with esti -

mated number of farms/unin cor po rated busi nesses (machinery and
equip ment)

Equip ment: trans port equip ment • Value/volume of work done by capital goods producers
• Capital outlays by purchasers of capital goods (ships)
• Commodity flow/supply statis tics (ships, etc.)
• Esti mated commer cial share of deal ers’ sales, regis tra tion records

(road trans port equip ment)
Construc tion: housing • Value/volume of work done by capital goods producers (dwell ings)

• Capital outlays by purchasers of capital goods (improve ments to
dwell ings, public construc tion)

• Number of units sold (brokers’ commis sions on sale of new and
existing dwell ings)

• Index of construc tion output
• Trend extrapo la tion (major repairs and altera tions to dwell ings,

secon dary dwelling)
• Produc tive hours worked and number of employees in construc tion
• Trend extrapo la tion, govern ment invest ment grant (construc tion for

agri cul ture)
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Fixed Capital Forma tion – Pi 6* Sources

Construc tion: other construc tion • Value/volume of work done by capital goods producers
• Value/volume of work done by capital goods producers (corpo rate

sector)
• Capital outlays by purchasers of capital goods
• Labour inputs in physical terms and labour cost
• Invest ment inten tions
• Oil and gas drilling
• Trend extrapo la tion (construc tion by non- communications utili ties)
• In line with value added

Other prod ucts • Value/volume of work done by capital goods producers
• Commodity flow/supply statis tics (appli ances and home furnishing)
• Metres drilled (oil and gas well drilling)
• Trend extrapo la tion (leather goods and foot wear indus tries)

* See ESA 1995,  Annex IV

Changes in inven to ries

4.49. Even if, very often, changes in inven to ries are unfor tu nately deter mi nated as a balancing
item in the account, thus statis tical discrep an cies, a good prac tice is to esti mate them
directly. In this case changes in inven to ries are collected by using busi ness surveys
conducted monthly or quar terly. Other infor ma tion coming from holders of stock is primarily
used for stock of food and stra tegic mate rials held by govern ment agen cies. Methods like
extrapo la tion and esti ma tion with activity indi ca tors are used in some cases.

Table 4.5: Changes in Inven to ries - Sources

Aggre gates – A6* Sources

Agri cul ture, hunting, forestry and
fishing

• Busi ness surveys (wool and fruit stocks)
• Infor ma tion from holders of stocks (farm stocks)
• Commodity flow (agri cul tural stocks, forestry stocks)
• Trend extrapo la tion of annual data derived from commodity flows

Industry, including energy • Busi ness surveys (mining stocks, manu fac turing stocks, energy stocks)
• Infor ma tion from holders of stocks (stocks at bulk petro leum stations,

elec tric utili ties and at car and truck deal er ships, fuel stocks held by
producers)

• Figures assumed to move in line with unin cor po rated manu fac turing
and trade stocks (unin cor po rated stocks)

Construc tion • Busi ness surveys (new housing stocks)
• Trend extrapo la tion
• Construc tion mate rials

Whole sale and retail trade, trans -
ports, hotels

• Busi ness surveys (whole sale and retail trade stocks, trade stocks in
general, trans port and commu ni ca tions stocks)

• Trend extrapo la tion (trans por ta tion)
Finan cial, real estate • Trend extrapo la tion (finance)

• Finan cial records
Other serv ices • Trend extrapo la tion

• Employ ment or revenue data
Public sector • Infor ma tion from holders of stocks

• Infor ma tion from holders of stocks (public enter prises stocks)
* See  ESA 1995,  Annex IV



111

Hand book on quarterly accounts Basic data for compiling quar terly accounts

Imports and exports of good and serv ices

4.50. Imports and exports of goods are readily avail able in all coun tries. Quar terly data are
gener ally avail able for exports and imports of serv ices from balance of payments esti mates
and are used directly in the national accounts, though the balance of payments clas si fi ca tion
of serv ices is often not very detailed.

GDP: the income approach

4.51. Among the three approaches to the compi la tion of GDP, the esti ma tion of figures on the
income side has a short and less consoli dated expe ri ence. In fact, in many coun tries the
figures of the income approach are not esti mated on a quar terly basis, or their compi la tion is
quite recent.

Several sources are used to esti mate the different compo nents of the income approach to
the esti ma tion of GDP.

Compen sa tion of employees

4.52. In almost all coun tries, quar terly and monthly employ ment and earn ings surveys are used to
esti mate wages and sala ries of non- government employees. The surveys usually provide
detail on numbers employed and average earn ings by indus trial activity.

Taxes repre sent another rele vant indi rect source even if some problem can arise when using 
this kind of basic statis tics (delay in recording, prob lems of updating).

The main sources for wages and sala ries for the govern ment sector are the govern ment
accounts.

In some activi ties such as agri cul ture, serv ices of domestic staff, forestry and fishing, the
compen sa tion of employees is esti mated by using trend extrapo la tion due to the diffi culty in
obtaining regular employ ment data.

Other methods, like indi rect indi ca tors, are used for some specific cate go ries.

Table 4.6: Compen sa tion of employees - Sources

Compo nents Sources

Wages and sala ries of govern ment • Govern ment accounts

• Indices of employ ment and sala ries

Wages and sala ries of local govern ment
employees

• Employ ment/earning surveys

Mili tary pay and allow ances • Govern ment accounts

Wages and sala ries in large public enter prises • Number of employees along with wage and salary index
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Compo nents Sources

Wages and sala ries in welfare insti tu tions • Gross output

Wages and sala ries of non- government
employees

• Employ ment/earning surveys

• Supple men tary labour income

• Product of employ ment and average earn ings

Wages and sala ries in agri cul ture, fishing,
hunting and trap ping

• Trend extrapo la tion

• Value of fish land ings (fishing)

• Surveys in agri cul ture finance, esti mated employ ment and 
hourly wage rate in service (agri cul ture)

Wages and sala ries in finan cial insti tu tions • Employ ment and banking industry pay scale

Wages and sala ries of domestic servants • Trend extrapo la tion

Employ ers’ contri bu tions to social secu rity • Govern ment accounts

• Trend extrapo la tion

• Wages and sala ries

Employ ers’ contri bu tions to non- government
social secu rity

• Accounts of scheme admin is tra tors

Payments in kind • Ratio of wages and sala ries

Free or subsi dised accom mo da tion as wages in
kind

• Differ ence between ordi nary rents and rents actu ally paid

Consump tion of fixed capital

4.53. The consump tion of fixed capital is usually esti mated by using extrapo la tions of annual esti -
mates.

Oper ating surplus

4.54. The operating surplus is esti mated from infor ma tion avail able from surveys of corpo rate
profits, records of govern ment for the oper ating surplus of govern ment enter prises, statis tics
on output, sales or revenue which are used as indi ca tors for mixed income of unin cor po rated 
enter prises, taxes, trend extrapo la tion and other methods like the use of indi ca tors or
company reports to house holders.

Table 4.7:  Oper ating Surplus

Compo nents Sources

Profits of govern ment enter prises • Records of govern ment or other offi cial agen cies

• Temporal disag gre ga tion using annual data

Profits of compa nies in regu lated indus tries
(gas, elec tricity, trans por ta tion)

• Records of govern ment of other offi cial agen cies

Profits of local govern ment enter prises • Trend extrapo la tion
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Compo nents Sources

Profits of enter prises: • Esti mated value added less compen sa tion of employees and
taxes less subsi dies on produc tion

• Esti mated GDP less compen sa tion of employees,
consump tion of fixed capital and taxes less subsi dies on
produc tion)

• Net value added less gross compen sa tion of employees and
taxes less subsi dies on produc tion

• Profits of corpo rate enter prises • Surveys of company profits

• Profits of unin cor po rated enter prises • Gross output, sales or revenue statis tics

• Income of unin cor po rated enter prises in
agri cul ture, fishing

• Gross output, sales or revenue statis tics

• Income of unin cor po rated enter prises in
forestry

• Number of working proprie tors

• Farm income • Trend extrapo la tion

• Gross farm output less inter me diate consump tion

• Income of unin cor po rated enter prises • Sample surveys

• Income of unin cor po rated enter prises in
construc tion 

• Resi den tial invest ment outlays, work put in place

• Profits of corpo rate enter prises in service
activi ties, real estate, finan cial indus tries

• Trend extrapo la tion

• Profits of corpo rate enter prises in
commu ni ca tion and insur ance and
non- depository insti tu tions

• Company reports to share holders

• Profits of corpo rate enter prises in certain
trans por ta tion

• Trend extrapo la tion

• Income of unin cor po rated enter prises in
retail and whole sale trade

• Gross output, sales or revenue statis tics

Interest receipts and miscel la neous,
invest ment income of govern ment

• Records of govern ment or other offi cial agen cies

Interest received by house holds • Total interest payments

Rents:

• Rents of dwell ings received by house holds

• Trend extrapo la tion

• Housing stock, average rent paid, floor space, gross rent less 
oper ating costs

Taxes less subsi dies on produc tion

4.55. All coun tries have monthly or quar terly records avail able for taxes less subsi dies on
production. Several coun tries esti mate this compo nent from cash receipts and payments of
subsi dies, or by applying rates to the rele vant tax bases.
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Ideal data require ments for quar terly accounts

4.56. This section discusses how data sets whose aim is to consti tute an ideal or minimum set of
data can be used to derive quar terly data. It focuses on two data sets which can be used for
the provi sion of mean ingful and sensible series for GDP.

4.57. The precise speci fi ca tion of a desir able data set will depend on the economic struc ture in the
different coun tries and the impor tance of the various compo nents in the accounts (for
example, where agri cul ture repre sents 1-2% of GDP in one country, the statis tics can be
based on less infor ma tion for this industry than for a country where the propor tion is, say,
10%).

The sets of data suggested here will not deal with the above consid era tions, explic itly, nor
with the accu racy of the infor ma tion collected. For the accu racy, suffice it to say that an
appro priate degree of reli ability of the infor ma tion collected is an essen tial pre- requisite for
producing good statis tics.

4.58. Against this back ground, given below is an “ideal” main set of quar terly data which might be
deemed desir able for compiling quar terly GDP figures, based on the expen di ture, production 
and income approaches, at current and constant prices, as appro priate. The point should be
made that the deri va tion of the national accounts esti mates will also need to make use of
other infor ma tion from govern ment and non- government sources. As mentioned above, an
appro priate degree of accu racy is assumed. In addi tion, consid era tion will need to be given
to any industry or insti tu tional sector break down which might be required.

Suggested “ideal” data set for compiling quar terly esti mates

• House hold budget surveys

• Expen di ture on goods and serv ices. A key point is the need for the sample to be balanced
quar terly.

• Busi ness surveys

• These should collect infor ma tion, as appro priate, on:

- Sales/turn over;
- Purchases*;
- Gross fixed capital forma tion;
- Inven to ries;
- Foreign trade in serv ices*;
- Wages and sala ries;
- Oper ating surplus*;
- Employ ment.

• Specific busi ness surveys would, most gener ally, embrace collec tion of infor ma tion
required for the monthly index of produc tion and the monthly (or quar terly) index of retail
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sales. Some product/commodity break down would be useful for defla tion, particu larly for
the produc tion and retail sales indices.

• Govern ment spending and receipts

• This infor ma tion should be on the accrual basis.

• Foreign trade in goods

This infor ma tion would normally be provided by the monthly/quar terly external trade
statis tics. Concerning serv ices infor ma tion comes from the balance of payments.

• Prices

These should cover:

- Consumer prices;
- Producer prices (including agri cul ture);
- Service prices*;
- Export and import prices.

• Tax authori ties and govern ment admin is tra tive sources

Infor ma tion on the following vari ables might be avail able from govern ment admin is tra tive
sources, for use in the compi la tion of the income measure of GDP:

- wages and sala ries;
- oper ating surplus;
- mixed income.

4.59. As mentioned above, this should be regarded as an ideal, main data set, with other infor ma -
tion also required in the esti ma tion process. It includes certain items (marked *) which are
likely to be included in the estab lish ment and devel op ment of a statis tical system but which
involve meas ure ment prob lems (serv ices prices), register prob lems (foreign trade in
services), and the issues of costs and the general burden on busi nesses. The value of any
income data from Revenue depart ment sources would need to be consid ered particu larly
care fully, given defi ni tional differ ences and other prob lems of meas ure ment.

Excluding those items marked with an asterisk, it is tenta tively suggested that the above data 
set may be regarded as a minimum require ment to provide mean ingful quar terly GDP
statis tics.
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Commu nity legis la tion in the field of short-term statis tics

4.60. The ideal data require ments for quar terly accounts repre sent the first step towards the
harmoni sa tion of basic statis tics to be used in the compi la tion of quar terly accounts. As
remarked in the previous para graphs, the sources that can be used to collect quar terly
infor ma tion are quite dispa rate and so too are the approaches and methods.

Commu nity legis la tion in the field of statis tics aims to suggest and recom mend both prin ci -
ples and rules to obtain harmo nised basic statis tics so to allow an easier compi la tion and
comparison of national accounts.

In the following para graphs the Commu nity legis la tion concerning short- term statis tics and
national accounts is intro duced to illus trate some general prin ci ples to be applied and to illus -
trate the direc tion in which harmo nised statis tics are moving. Clearly, the prin ci ples that

Ideal data require ments for quar terly accounts

• House hold budget surveys

• Busi ness surveys:

– sales/turn over;
– purchases;
– GFCF;
– inven to ries;
– foreign trade in serv ices;
– wages and sala ries;
– oper ating surplus;
– employ ment.

• Government spending and receipts

• Foreign trade in goods

• Prices

– consumer prices;

– producer prices (including agri cul ture);

– service prices;

– export and import prices.

• Tax authori ties and govern ment admin is tra tive sources

–  wages and sala ries;
– oper ating surplus.
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underlie Commu nity legis la tion are general prin ciples suit able to be used in any country to
compile basic national accounts statis tics.

4.61. The objec tive of Commu nity legis la tion is to estab lish a common frame work for the produc -
tion of Commu nity statis tics.

Harmoni sa tion of concepts, norms, and stan dards is a prereq ui site to the compa ra bility of
statis tics. The evolu tion of the Euro pean Statis tical System involves more statis tical
harmoni sa tion to supply reli able statis tics fully compa rable at all levels.

A more sector- oriented approach is needed to take account of the char ac ter is tics of the
global busi ness cycle. This basic infor ma tion has to be adequately inte grated in an
accounting frame work to obtain a harmo nised system of accounts.

The harmo nised statis tics should answer, first of all, to the need for detailed infor ma tion on
the busi ness cycle. They should repre sent the basic infor ma tion by which the economic
opera tors could analyse  the busi ness cycle; they should be compa rable and then collected
and calcu lated with the same methods in all Member States. Finally, basic statis tics should
be inte grated in the general frame work of their sector statis tics and in the national accounts
frame work.

4.62. The following para graphs examine the Commu nity legis la tion in more detail. The following
areas are consid ered:

• the system of indus trial and serv ices short- term indi ca tors;
• consump tion statis tics and consumer prices;
• employ ment statis tics;
• trade statis tics: trading of goods between Member States (Intra stat) and with third

coun tries;
• balance of payments statis tics.

Council Regu la tion on Commu nity Statis tics

The main refer ence concerning commu nity statis tics is Council Regu la tion (EC) n° 322/97 of 
17 February 1997 on Commu nity statis tics (“the Statis tical Law”) whose purpose is to estab -
lish a legis la tive frame work for the system atic and programmed produc tion of Commu nity
statis tics with a view to the formu la tion, appli ca tion, moni toring and assess ment of the poli -
cies of the Commu nity. 
Commu nity statis tics means quan ti ta tive, aggre gated and repre sen ta tive infor ma tion taken
from the collec tion and system atic proc essing of data, produced by the national authori ties
and the Commu nity authority in the frame work of imple men ta tion of the Commu nity statis -
tical programme.
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The system of indus trial and serv ices short- term indi ca tors

Refer ence Commu nity legis la tion

4.63. In the field of the indus trial short- term indi ca tors, the main refer ence for the Commu nity
legis la tion the Regu la tion on short- term indus trial statis tics and the corre sponding manual
“Meth od ology of indus trial short- term indi ca tors – Rules and recom men da tions”.

Aims and char ac ter is tics of the system of indus trial short- term indi ca tors

4.64. The target of a system of indus trial short- term indi ca tors is to measure, analyse and forecast, 
in as much detail as possible, all patterns of indus trial activity.

Basic statis tics: prin ci ples for quality
(art. 2, Regu la tion n°52/2)

• Impar ti ality

Objec tive and inde pendent manner of producing statis tics free from any pres sure from political or
other interest group, particu larly as regards the selec tion of tech niques, defi ni tions and
meth od olo gies best suited to the attain ment of the objec tives as set out. It implies the avail ability of
statis tics, with a minimum delay, to all users.

• Reli ability

Statis tics have to reflect as faith fully as possible the reality which they are designed to repre sent. It
implies that scien tific criteria are used for the selec tion of sources, methods and proce dures.

• Rele vance

The produc tion of statis tics is a func tion of clearly defined require ments deter mined by the
Commu nity objec tives. These require ments deter mine the fields, time li ness and scale of statis tics.

• Cost- effectiveness

The optimum use of all avail able resources and the mini mi sa tion of the burden of the respon dents.
The amount of work and the costs that the produc tion of statis tics requires should be in propor tion
to the impor tance of the results/bene fits sought.

• Statis tical confi den ti ality

The protec tion of data related to iden ti fi able statis tical units which are obtained directly for statis tical 
purposes or indi rectly from admin is tra tive or other sources against any breach of the right to
confi den ti ality. 

• Trans par ency

The right of respon dents to have infor ma tion on the legal basis, the purposes for which the data are
required and the protec tive meas ures adopted. The authori ties respon sible for collecting statis tics
shall take every step to supply such infor ma tion.
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To pursue this aim a set of short- term indi ca tors is neces sary:

• a measure of (quan ti ta tive) activity: indus trial produc tion;
• an antici pa tion of activity: orders;
• the main factor of short- term fluc tua tions: invest ments;
• the extrapo la tion of invest ment trends: through an indi cator of turn over and compen sa tion

of employees;
• indi ca tors of adjust ments in different markets: output price index, stocks, utili sa tion of

indus trial capacity, employ ment and unem ploy ment;
• links to the rest of the world: foreign demand (exports) and compe ti tion from abroad

(imports).

The produc tion index

4.65. The produc tion index repre sents the core of the busi ness cycle indi ca tors. A produc tion
index tracks the change in volume of value added in a given segment of industry and can be
derived in the following ways:

• recording the change through time of quan ti ties of repre sen ta tive prod ucts;
• recording the change through time of the value of repre sen ta tive prod ucts deflated with

appro pri ated indexes;
• meas uring the turn over of the given segment of industry, corrected for changes in

inven to ries and sales of prod ucts of other indus tries, deflated with appro priate indexes;
• meas uring the change of appro priate inputs like elec tricity consump tion, labour input, etc.

The produc tion volume index shows the devel op ment of value added at factor cost. The
formula actu ally used is the stan dard Laspeyres volume index.

The turn over index

4.66. The turn over index, in value, shows the actual sales in the busi ness cycle, that is the demand 
side of the produc tion process. It repre sents an impor tant element of prof it ability and should
be split into domestic, intra-EU and extra-EU markets.

Indices of orders

4.67. Quali ta tive busi ness surveys are the main tools to look into the near future. The “new orders
received” quan ti ta tive indi cator is, at the same time, a very good tool for short- term analysis
purposes. It can be meas ured in two ways:

• new orders received , which show the latest trend in future demand;
• stock of orders , which shows the cumu lated demand on a given branch for the near future.

Output prices indices

4.68. These indices give the infor ma tion on the prices of output when it leaves the factory.
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Indices of labour input

4.69. Indices of labour input, like employ ment and hours worked, are valu able tools for assessing
the aspect of labour input in the busi ness cycle and for calcu lating the short- term produc tivity 
path.

4.70. Other indices
- Capacity utili sa tion: gives a view on the utili sa tion of the capital stock of an enter prise in
the produc tion of goods and serv ices. It is a part of quali ta tive busi ness surveys.

- Stocks: summa rises the infor ma tion about stocks, broken down into raw mate rials,
semi- finished goods and finished goods.

- Invest ment: it brings together the infor ma tion related to the invest ments and it is a very
impor tant short- term indi cator.

- Input prices : these indices are needed to deflate mate rial costs in order to obtain value
added at constant prices if a double defla tion method is used.

- Labour costs : an index of wages and sala ries covering aspects related to employ ment
(age, gender, skills, marital status, etc.).

- Foreign trade : infor ma tion on imports and exports (in volume and value) on an industry
break down. It should be split into intra-EU and extra-EU markets.

- Enter prise success and failure: meas ures the deaths and the births of enter prises and is
very helpful in assessing up-swings and down- swings of the economy.

4.71. In order to describe the short- term path of the economy, the above- mentioned indices should 
satisfy certain require ments:

• accu racy and repre sen ta tive ness;
• time li ness;
• a high level of detail;
• a wide range of different indi ca tors;
• compa ra bility of statis tics between coun tries;
• clarity.

For quar terly national accounts the most impor tant require ments are time li ness, harmoni sa -
tion and inte gra tion. 

Time li ness answers to the demand of faster avail ability of the short- term indi ca tors to be
useful  to political and economic deci sion makers.

Harmoni sa tion in the prac tices is aimed at achieving a common base on which to analyse the 
economic behav iour in different coun tries. 

Inte gra tion under lies the role that each sectoral system of statis tics has in the national
accounts system and the inter re la tions between the elements that compose the system
itself.
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Consump tion statis tics 

4.72. The main sources for consump tion data are different for house hold consump tion and
govern ment consump tion.

House hold consump tion is usually deter mined according to a family budget survey. A ques -
tion naire is presented to a sample of fami lies about their consump tion during a particular
period.

Govern ment consump tion is usually derived from admin is tra tive data.

Employ ment

Refer ence Commu nity legis la tion

4.73. The main Commu nity statis tical legis la tion in the field of employ ment is the Council Regu la -
tion concerning labour force surveys.

This is an example of sample surveys expressly driven for a specific aggre gate: i.e. employ -
ment. It is expressly conceived and conducted in order to collect infor ma tion about a specific
subject: the labour force.

The quar terly labour force survey is part of the general labour force survey conducted, at
present, by most of the EU Member States. This survey provides for annual and quar terly
data.

The survey is based on the analysis of repre sen ta tive samples of the labour force, it is
carried out by a ques tion naire, it refers to some fixed reference- weeks during the year and
normally occurs the week after the reference- week.

4.74. The survey is based on a sample of house holds that are resi dent on the national economic
terri tory when the survey is carried out. The infor ma tion comes from the answers that the
subjects of the survey give or, if it is equiva lent, from admin is tra tive sources.

The main infor ma tion collected by the survey concerns: the demo graphic context (age, sex,
birth date, marital status, nation ality, etc.), the activity status (employ ment or unem ploy ment
during the refer ence week, reasons for the unem ploy ment, job- search activi ties, etc.),
charac ter is tics of the actual job, working time, second activity, search for a job, educa tion
and profes sional quali fi ca tions, previous profes sional expe ri ence, one- year- before situa tion, 
prin cipal employ ment status, wages and sala ries.

From a quar terly national accounts perspec tive the more rele vant infor ma tion is the data on
wages and sala ries, working time and activity status.
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Import and export data

Refer ence Commu nity legis la tion

4.75. The Commu nity legis la tion in the field of trade statis tics comprises:

a) Trade statis tics related to the trading of goods between the Member States, whose
main refer ence docu ment is the Council Regu la tion (EEC) n° 3330/91 of 7th

November 1991 on the statis tics related to the trading of goods between the Member
States and its succes sive amend ments and imple men ta tions;

b) Trade statis tics related to the trading of goods with third coun tries, whose main
reference docu ment is the Council Regu la tion (EC) n° 1172/95 of 22nd May 1995 on
the statis tics related to the trading of goods between the Euro pean Union and its
Member States and non- member coun tries and its succes sive imple men ta tion and
amendments.

Statis tics relating to the trading of goods with third coun tries 

4.76. Statis tics on the trading of goods by the Union and its Member States with non- member
coun tries are compiled on the basis of customs proce dures. They refer to all goods that, after 
entering or before leaving the statis tical terri tory of the Union, are subject to customs-
 approved treat ment or use.

4.77. For each type of goods the statis tical infor ma tion must indi cate the customs- approved
treatment or use, or the statis tical proce dure; the country of origin or, in some cases, the
country of consign ment; the quan tity of goods; the statis tical value of the goods; the mode of
trans port at the fron tier; the internal mode of trans port; the nation ality of the means of
transport crossing the fron tier; and the container.

Member States have to forward on a monthly basis statis tics on their trade with non- member
coun tries.

Statis tics relating to the trading of goods between Member States 

4.78. Commu nity statis tics relating to the trading of goods between Member States have been
devel oped to cover the accounting and statis tical needs derived from the aboli tion of the
physical barriers between the Euro pean Union coun tries. A satis fac tory level of infor ma tion
on the trading of goods between Member States should thus be ensured.

The collec tion of the data neces sary to compile statis tics relating to the trading of goods is
directly made from the consignors and consignees using methods and tech niques which
ensure that the statis tics are exhaus tive, reli able and up to date.

4.79. The statis tics relating to the trade of goods include all the goods that move from one Member
State to another. The coverage then includes transit statis tics, which are compiled on goods
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trans ported across Member States without being stored or used, and statis tics of goods
stored as well as the goods which are not included in the two previous cate go ries.

The statis tical collec tion system, concerning these trade trans ac tions, is called Intra stat. The 
system covers both move ments of goods leaving the Member State (“dispatches”) and
move ments of goods entering the Member State (“arri vals”).

For each type of goods the statis tical infor ma tion must provide, in the Member State of
arrival/dispatch, the Member State of consign ment/desti na tion, the quan tity and value of
goods, the nature of the trans ac tion, the delivery terms and the presumed mode of transport.

Balance of payments

Refer ence legislation

4.80. The main refer ence in the balance of payments field is the “Balance of Payment Manual”,
fifth edition, compiled by the Inter na tional Mone tary Fund, 1993 (“5BPM”). The balance of
payments data are collected in the Euro pean Union and are published by Euro stat in
accordance with the proce dures set out in the 5BPM. The 5BPM is totally consis tent with
ESA 1995/SNA 1993 concepts and require ments.

The balance of payments statis tics

4.81. The balance of payments is an accounting system and so it is not really a set of basic
statistics in the sense of the previous para graphs. Anyway the reli ability and the avail ability
of data on some aggre gates allow the use of balance of payments figures in compiling
national accounts. So, the data for imports and exports from the balance of payments can be
used directly in the national accounts context. The main sources are then those to which the
balance of payments refers to and the rules for the collec tion of the data are those
established for the balance of payments.

The balance of payments records all economic trans ac tions under taken between the
residents and non- residents of a country during a given period.

Defi ni tion: trans ac tion (balance of payments)

A trans ac tion is defined both in the 5BPM and in ESA 1995, § 1.33 and in SNA 1993, § 3.12
as being an economic flow that reflects the crea tion, trans for ma tion, exchange, transfer, or
extinc tion of economic value and involves change in owner ship of goods and/or finan cial
assets, the provi sion of serv ices, or the provi sion of labour and capital.

Defi ni tion: resi dent (balance of payments)

The concepts of resi dent in the 5BPM, ESA 1995 and in SNA 1993 are the same: “A unit is
said to be a resi dent unit of a country when it has a centre of economic interest on the
economic terri tory of that country that is, when it engages for an extended period (one year or 
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more) in economic activi ties on this terri tory” (see ESA 1995, § 1.30; SNA 1993,
§ 2.22-2.23).

The balance of payments accounts are based on the double double-entry accounting
system.

4.82. In the 5BPM, the balance of payments is divided in two sub- balances: the current account
and the capital and finan cial account.

The current account is subdi vided into four basic compo nents: goods, serv ices, income and
current trans fers.

The capital and finan cial account shows the financing (gener ally by way of capital trans fers
or trans ac tions in finan cial instru ments) of real resource flows. It has two major compo nents:
the capital and the finan cial account. The current account is the main source for quar terly
purposes.

Current Account

4.83. Goods

Goods usually repre sents the biggest cate gory of the current account. They cover general
merchan dise, non- monetary gold, goods for proc essing, repairs of goods and goods
procured in ports by carriers.

The evalua tion of these items has to be made f.o.b. (free on board) for both imports and
exports.

It has to be noted that the balance of payments does not have a product break down. For this
reason, for quar terly purposes, the use of foreign trade statis tics repre sents a valid instru -
ment to have a product break down.

Serv ices

4.84. The break down of serv ices fore seen by the 5BPM contains a higher level of detail than in the
past. The main serv ices iden ti fied are trans por ta tion, travel, other serv ices (like commu ni ca -
tion serv ices, construc tion serv ices, freight insur ance), finan cial inter me diary and auxiliary
serv ices, royal ties and licence fees and govern ment serv ices.

Income

4.85. This sub- balance contains two main items: compen sa tion of employees and invest ment
income. The former records wages, sala ries and other bene fits, in cash or in kind, earned by
indi viduals for work performed for foreign economic units (border workers, seasonal
workers, employees of inter na tional organi sa tions, etc.).

Invest ment income covers income which a resi dent entity derives from the owner ship of
external finan cial assets (credit) and income non- residents derive from their finan cial assets
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invested in the compiling economy (debit). The compo nents are clas si fied as direct invest -
ment, port folio invest ment and other invest ment income.

4.86. Current trans fers

Trans fers are inter na tional trans ac tions in which goods, serv ices or finan cial items are trans -
ferred between the resi dents of one economy and the resi dents of foreign econo mies without 
some thing of economic value being received in return. They are broken down between  -
general govern ment and other sectors.

The general govern ment trans fers arise when the resi dent govern ment is the receiver or
sender. They cover trans ac tions between resi dent govern ments and inter na tional organi sa -
tions (e.g. contri bu tions to the budget of inter na tional organi sa tions), govern ments of foreign
coun tries and private non- residents (cash trans fers and gifts to/from other governments).

The other sectors’ current trans fers are related to the trans fers between resi dent indi viduals
and non- governmental insti tu tions.



PART III



CHAPTER 5

THE USE OF INFORMATION IN THE COMPILATION OF QUARTERLY 
ACCOUNTS 

This chapter leads on from the discus sion of data sources in Chapter 4 to the use of these sources in 
compiling quar terly national accounts. The recom mended approach is a prag matic one, based on a
flow- chart system with a series of steps, and a deci sion process based on the infor ma tion avail able,
the quality of that infor ma tion, and the general philosophy adopted by the compiling Insti tute. It is
recom mended that data sources be improved continu ously, either by making changes to existing
sources or by finding new sources. Prac tices of four large Member States are presented, giving an
indi ca tion of the wide varia tion in sources and tech niques used to compile quar terly accounts.
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5.01. Chapter 4 has discussed the data sources that are avail able for esti mating quar terly
accounts series, and the tech niques which may be used to gather the data with minimum
resource burden to Govern ment and the respon dents. This chapter considers the next step
in compiling the accounts, that of using the avail able data sources for producing the best
possible esti mates, given the quality of the data and seeking to improve existing data
sources or finding new sources.

5.02. The methods of compi la tion of quar terly accounts may differ from those used in the annual
exer cise. This because the infor ma tion avail able quar terly is much less than annu ally.
Moreover the quar terly infor ma tion, at least in some cases, is less reli able. The differ ences of 
compi la tion methods between quar terly and annual accounts have been clearly discussed in 
ESA 1995, § 12.04: “The statis tical methods used for compiling quar terly accounts may differ 
quite consid erably from those used for the annual accounts. They can be clas si fied in two
major cate go ries: direct proce dures and indi rect proce dures. Direct proce dures are based
on the avail ability at quar terly inter vals, with appro priate simpli fi ca tions, of the similar
sources as used to compile the annual accounts. On the other hand, indi rect proce dures are
based on time disag gre ga tion of the annual accounts data in accordance with mathe matical
or statis tical methods using refer ence indi ca tors which permit the extrapo la tion for the
current year. The choice between the different indi rect proce dures must above all take into
account the mini mi sa tion of the fore cast error for the current year, in order that the provi -
sional annual esti mates corre spond as closely as possible to the final figures. The choice
between these approaches depends, among other things, on the infor ma tion avail able at
quar terly level”.

This clas si fi ca tion is made in a purely descrip tive sense since in reality the proce dure used in 
compiling quar terly accounts are a mixture in which the emphasis is put on one side or on the 
other according to the infor ma tion avail able and the philo sophical pref er ences of the
compilers.

5.03. The recom mended approach is to decide for each accounts’ aggre gate the best way to use
the existing basic data; this may be described as a “prag matic” approach. The approach can
be articu lated as a flow chart (see Figure 5.1).

5.04. This system is intended as the depic tion of the thought process that the stat is ti cian can follow 
to find the most appro priate method for esti mating national accounts aggre gates. The order
of the stages is inten tion ally designed to give emphasis to the first two stages. All statis ti -
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Figure 5.1: The use of information in Vthe estimation of a single aggregate
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cians are agreed that one should make as much use as possible of good quality data sources 
which are directly related to the aggre gate to be meas ured, although, as described later in
this chapter, these data sources may be insuf fi cient given prac tical diffi cul ties in collecting
data and the resource burdens involved.

Descrip tion of the system

5.05. The process starts from a given set of quar terly and annual data sources which are avail able
in the Member States. These will have been estab lished over a period of time and will be of
vari able quality. Some will be specifi cally for national accounts purposes, but most will be
used by other areas of the Statis tical Insti tute. The discus sion of data sources in the previous 
chapter gives some more details of what is avail able.

5.06. The dimen sion of time is an impor tant factor in the system described. For each succes sive
release of the national accounts there will be an increasing range of avail able data which can 
be used for esti mating the required series. Given that the avail able data sources vary
according to the time scale of release, it is neces sary to go through the system described for
each release, to ensure that the maximum amount of source data is being used in the most
effi cient way. Clearly there will also be revi sions made to existing data sources, but this issue 
is described more fully in Part VI on the process of revi sion.

5.07. For each national accounts series or aggre gate, one proceeds to the first ques tion in the
system are there existing quar terly data for the aggre gate? This ques tion refers to quarterly
data sources which may be avail able. The range of data which would allow this criteria to be
met is very wide, from perfect data which exactly matches the require ments, to less reli able
data (even quali ta tive data) which may be vaguely corre lated to the required accounts
series. If the answer to one of the above ques tions is ‘no’ then one moves to “Stage 5” with
the asso ci ated tech niques of trend extrapo la tion and univariate methods, both of which are
described in Chapter 6. This is to be consid ered the least satis fac tory of methods, given that
no complete data source is available to form the esti mate and the stat is ti cian should look to
find a new source or improve the time li ness of an existing source (see § 5.15 - 5.18).

5.08. Given that some data is avail able, the next ques tion asks if the data are avail able for the
whole period. It is likely for early releases of national accounts data that source data for the
full quar terly period will not yet be avail able (for example one has two months of data, but not
the third month). The methods to deal with this situa tion are discussed in Chapter 16 on quar -
terly flash esti mates. There may of course be possi bili ties to improve the time li ness of the
existing data source or to find a more timely source, so as to avoid the use of exces sively
incom plete infor ma tion, even for early releases.

5.09. Stages 1 to 4 assume that one has some data avail able which is concep tu ally related to the
required accounts series. They can be summa rised as follows:

Stage 1 : Using the derived data directly in the accounts with no change in meas ure ment or
coverage defi ni tions but possibly some clas si fi ca tion changes for disag gre ga tions. Clearly
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data derived from a census source can be used directly in the accounts, but for data from a
survey source there is a further choice to be made between using stan dard statis tical
grossing tech niques (based on sampling theory, given that the usual meth odo logical
stan dards are met) and more complex statis tical models described in Chapter 6.

Stage 2: Using tech niques to correct defects in the source data, such as conver sion from
cash to accruals or adjust ments for coverage. These tech niques need not be mathe matical
or use a model, but must assume that the base data is close to the defi ni tion required by the
ESA 1995/SNA 1993 so that the adjust ments are of rela tively small magni tude and have firm
theoretical foun da tion.

Stage 3: Using mathe matical, statis tical or econometric tech niques to improve the source
data (for example correcting for meas ure ment bias) or use an indi cator vari able in a model to
esti mate for the required accounts series. The tech niques are described more fully in
Chapter 6.

Stage 4: Applying a non- mathematical, often quali ta tive, approach to esti mate the path of
the accounts series using knowl edge of the series and of the prin cipal influ ences upon its
level and growth.

5.10. If  there is some complete data avail able for the aggre gate, the stat is ti cian has the choice of
using Stages “1 to 4”. The move ments between the stages will be deter mined by several
factors described below:

i) Close ness of the data to ESA defi ni tions - This is the most impor tant factor in
deciding between Stages 1 and 2/3 of the system. If the coverage and defi ni tion of the 
data source matches those required by the ESA for the accounts series, then Stage 1
is the most appro priate method to use (i.e. using the data directly in the accounts).
How ever most data sources differ from ESA defi ni tions, whether in coverage (for
example a section of the popu la tion is not meas ured by a survey, or is present in data
when they should not be) or in meas ure ment concepts (the most common diffi culty is
converting cash- basis data onto an accrual basis). In Stage 2 appro priate adjust -
ments are made to the data using non- mathematical tech niques (see Chapter 3 for a
discus sion of the most common prob lems faced for quar terly accounts and how to
resolve them).

ii) Quality of the data  - Moving on from the above point, there is clearly a deci sion to be
made on the quality of the data, which then deter mines whether the source data are
used in the accounts directly (whether with some correc tion for coverage/meas ure -
ment or not) as in Stages 1/2 or whether mathe matical tech niques are used to
‘improve’ the data as in Stage 3. This is partly a ques tion of philosophy (discussed
below) but also one of data quality stan dards what is an ‘accep table level’ of error for
using the source data directly in the accounts? The Statis tical Insti tute should be very
clear about this point and fix a strategy for dealing with data of insuf fi cient quality the
source can be improved or a new source found, and mathe matical correc tions used
where this is not possible.
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iii) Philosophy of accounts compi la tion - Each Member State has its own general
philosophy about the compi la tion of quar terly national accounts, and tend to adopt
different criteria for moving between the stages of the scheme. Some will use the
tech niques of Stage 3 (discussed in Chapter 6) more readily than others, given that
they have a tradi tion in using mathe matical and statis tical tech niques to improve data
quality of existing sources, and this may mean that they look less readily for new
sources of data (see discus sion below).

iv) Close ness of an indi cator vari able to the required accounts series - Once a
decision has been taken to use the tech niques that form part of Stage 3 in the outlined 
scheme, it is neces sary to construct an appro priate model to esti mate for the required 
series. In some cases the model estab lished is unsuit able for esti mating series
because it is unstable over time or because the source data is not suffi ciently quan ti -
ta tive for an adequate mathe matical approach (for example quali ta tive surveys of
busi nesses may produce heavily cate go rised data that give an indi ca tion of the
direction of move ment without suffi cient quan ti fi ca tion to be useful). Another diffi culty
often faced by coun tries with only a short history of compiling national accounts is that 
the time series avail able may not be suffi ciently long to esti mate the model correctly.
Stage 4 is the only alter na tive left open to the stat is ti cian until new alter na tive data
sources become avail able.

5.11. Which ever meth od ology is adopted to esti mate for the given aggre gate, the esti mates
gener ated will feed into the processes of balancing, ensuring time consis tency, and revi sion
which are described in later chap ters. It is possible that the method of esti ma tion will
determine the method of balancing for example some statis tical models and mathe matical
tech niques used in esti ma tion can include suffi cient constraints to meet the criteria of time
consis tency and balancing.

The prop er ties of quar terly esti mates

5.12. The aim of a national accountant is to produce good quality esti mates of national
aggregates. It is clear that the quality of quar terly accounts depends both on the quality of
data sources and of the data them selves. Time series that describe the path of the aggre -
gates during a certain pe ri od should present some char ac ter is tics that ensure a good quality
from both the statis tical and the accounting point of view. Data quality is strictly related to the
process of compi la tion of quar terly accounts and, conse quently, to the avail able infor ma tion.

5.13. It may be useful to clarify what is the expected output of the esti ma tion process. In other
words we have to define which are the desir able char ac ter is tics of the quar terly series we are 
esti mating. This is not a set of optimal prop er ties since there are no meth odo logical justifi ca -
tions behind the desir able char ac ter is tics, but it is a set of suit able prop er ties which must be
reasonably respected by quar terly account esti mates. This set of prop er ties completes the
char ac ter is tics asso ci ated to basic statis tics in the pre vious chapter.
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5.14. Quarterly accounts series should have the following prop er ties:

• Neutrality of the esti mates

Even if we recog nise that subjec tive judge ment plays an impor tant role in the process of
esti ma tion of quar terly accounts, no specific economic theory should influ ence the
compi la tion of accounts. The compi la tion process must essen tially have a statis tical (see 
Chapter 6) and accounting nature.

• Data must repre sent reality

Economic reality is quite complex and typi cally stochastic. If the data are too smoothed
this may mask the short- term behav iour of the series. This prop erty explains why it is
neces sary to continu ously find new infor ma tion for short- term (i.e., quar terly) series.
Smoothed series are often the result of esti ma tion with inade quate infor ma tion: trend
extrapo la tion and time disag gre ga tion (Stage 5 of the system) without indi ca tors often
produce smoothed and not so real istic series, in the sense stated bef ore.

• Optimal use of the avail able infor ma tion

Quar terly esti mates must incor po rate in an optimal way all the infor ma tion contained in
the rele vant basic statis tics. In conse quence, the short-term profile of quar terly esti mates 
should be closely related to the profile of basic statis tics.

• Invari ance of the turning points

Quar terly esti mates must have approxi mately the same turning points as the
corresponding basic statis tics series. This is a conse quence of pre vious prop er ties.

• Pres er va tion of the growth rate

Growth rates of quar terly esti mates and basic statis tics must be as close as possible.

• Consis tency between short- term and long- term move ments

Quar terly basic statis tics used in compiling quar terly accounts are essen tially short- term
statis tics. Quarterly accounts are a part of the system of national accounts in which
annual accounts describe the long- term behav iour of the economy. Quar terly accounts
should be closely related to annual ones so that short- term and long- term behav iour are
consis tent.

• Compa ra bility of the struc ture

The leading and lagging struc ture must be compa rable between quar terly and annual
accounts. 

• Signifi cance of the auto cor re la tion

Quar terly esti mates must present a rele vant auto cor re la tion func tion that should be
char ac ter ised by some peaks corre sponding to the most rele vant frequency. This
func tion must be suffi ciently regular so that a robust autore gres sive struc ture is obtained.
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Improving existing data sources and finding new ones

5.15. The process described above assumes that there is a given set of data sources avail able in
the country. But of course there is a “feed back loop” over time which allows coun tries to
improve their existing data sources and find new alter na tive ones, thereby allowing more use 
of Stages 1 and 2 in the process. The choice of whether or not to improve data sources
revolves around a judge ment of balance between the costs of improve ment (both to the
Statis tical Insti tute and the respon dents) against the bene fits to the quality of the esti mates of 
the series in the accounts.

5.16. With a fixed budget, the statis tical office must make choices in allo cating resources between
different data collec tions. There will also be the response burdens imposed on respon dents
to be consid ered; with many govern ments trying to reduce the burdens of bureauc racy on
busi ness, this becomes a key consid era tion. How ever the choices are compli cated by the
diffi culty of meas uring loss of accu racy arising from the use of indi rect methods, and by the
task of actu ally meas uring the burden on respon dents. It may be possible to under take a pilot 
study to compare the results from different data methods, and this would also pro vide an
oppor tu nity to examine the burden placed on respon dents. Alter na tively there may be expe -
ri ence in other coun tries that can be drawn upon this is an area where Euro stat can act as a
point of infor ma tion exchange.

5.17. The consid era tion of synergy with other statis tical areas is another point to con sid er. Some
basic statis tics are of interest in their own right (for example employ ment, indus trial output,
trade balance) and there fore the cost of using them for national accounts is only the marginal 
cost of adapting the clas si fi ca tions and making the neces sary meth odo logical adjust ments, if 
any. It is there fore recom mended that the overlap of the national accounts with other areas of 
statis tics is taken into account in the deci sions of resource allo ca tion.

5.18. The process laid out in this chapter may mean aban doning existing data collec tions in favour
of new collec tions, for example moving resources from manu fac turing output statis tics to
service statis tics, although the start-up costs (for the statis tics office and busi ness) for
existing data collec tions have already been invested so it may be that the running costs are
low enough to tip the cost/benefit argu ment in their favour compared with new collec tions.
There is of course the oppor tu nity to reduce the costs of existing collec tions by making more
use of survey methods and other strate gies which will be discussed in the next part.

Reducing the burden of collecting quar terly data

5.19. Collecting quar terly data directly is a costly exer cise in terms of time and money for both
govern ment and the respon dents. In some areas of the accounts, such as balance of
payments and manu fac turing output, the processes of collecting and proc essing regular
data are estab lished the costs are accepted because they are justi fied by the bene fits of the
data. But a move to the process of looking for better quality data described above will inevi -
tably lead to the need to intro duce new quar terly collec tions. How ever, with the use of statis -
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tical methods, the better use of existing data, and a prag matic approach taking advantage of
the particular busi ness and admin is tra tive context of the country, the extra burden can be
mini mised.

a) Sampling Tech niques

With the estab lish ment of a common stan dard for statis tical regis ters of busi nesses (Council
Regu la tion 2186/93 dated 22 July 1993), a suit able sampling frame for strati fied sampling of
busi nesses has become avail able in all EU Member States. In addi tion, some Member
States have regis ters of house holds and indi viduals (notably the Scan di na vian states, and
Germany through the ‘micr oce nsus’) which also pro vide a sampling frame for the personal
sector. The Euro stat hand books dealing with short-term indi ca tors and house hold budget
surveys both recom mend strati fied sampling for increasing preci sion with a given sample
size, though they set guide lines for sample frac tions and sizes in order to ensure repre sen ta -
tive ness. The Euro stat meth od ology manual “Hand book on design and imple men ta tion of
Busi ness Surveys” (Euro stat, 1997) contains many prin ci ples of sampling which can be
extended beyond busi ness statis tics. There are also many text books and journal arti cles
which cover sampling theory and methods.

b) Increasing Response Rate

A high response rate is impor tant for ensuring the repre sen ta tive ness of the sample and for
using small samples more effi ciently. There are various ways in which the response rate
could be increased.

i) Legal sanc tions

Most coun tries have statis tical laws which allow statu tory surveys of busi nesses,
though there may be stipu la tions about the perio dicity for which data are collected.
Whilst legal sanc tions, often in the form of cash fines for non- response, are effec tive
for dealing with obstruc tive busi nesses, they do not provide an incen tive to provide
good data and can sour rela tions for future data collec tions by reducing volun tary
co-operation. The statis tical office may there fore intro duce a non- statutory code of
conduct for itself, which gives some incen tives to busi nesses to return data. The code 
could include a dispen sa tion to smaller busi nesses, perhaps by guar an teeing that
they will not be included in several future samples after their response. It could also
set out targets for the time taken by the statis tical office to respond to queries from
busi nesses and targets for the delay before the statis tical office follows up incon sis -
ten cies in the statis tical returns.

ii) Ques tion naire design

Good ques tion naire design, following busi ness or personal accounting methods
where these can be converted into national accounts concepts and clas si fi ca tions,
with a limited number of key ques tions, can substan tially increase response rate. The
piloting of new ques tion naires with a limited number of busi nesses provides a robust
test for their design. Including a polite letter with the ques tion naire, which explains the 
reason why the data are needed and provides a contact for any queries, is an
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effec tive way of getting co-operation from a busi ness which has not been surveyed
before or for a long period of time.

iii) Follow-up tech niques

A selec tive strategy for chasing non- response can target larger units and thereby
increase coverage whilst keeping down the costs of follow-up. For more infor ma tion
see the Euro stat manual on “Meth od ology of short- term indi ca tors”.

iv) Impu ta tion tech niques for item non- response

There are many tech niques, from the statis ti cally simple to the complex, for imputing
values where there is non- response. For item non- response (where a unit fails to
answer one ques tion amongst many), multi variate tech niques can impute the most
likely response by exam ining answers to other ques tions.

v) Feed back of free data

It is possible that the promise of free data on their industry for those busi nesses
completing surveys may lead to more co-operation with the statis tical office. Such
feed back shows how and where the data is used and gives a reward for co-operation. 
The bene fits would need to be weighed against the loss of sales of offi cial publi ca -
tions of results and possible complaints from busi nesses who were not selected for
the survey and there fore had to pay for data.

c) The ‘Master Sample’ method

Increas ingly adopted by Member States, the ‘Master Sample’ method co-ordinates surveys
using a common sampling frame to ensure that the maximum effi ciency and multi variate
infor ma tion is avail able from a given sample size. A good descrip tion of the method is given
in the pub li ca tion “House hold Budget Surveys in the EU”.

d) Using admin is tra tive data

The extent of admin is tra tive data avail able and the laws governing its use vary from country
to country. Despite its draw backs in terms of meth od ology (often the clas si fi ca tions and
defini tions are different from ESA 1995 recom men da tions), the regular update of many
admin is tra tive systems makes them a good source for quar terly data if tech niques can be
applied to esti mate ESA 1995 series. For example cash outlays by govern ment can be
converted to an accrual basis by using another activity meas ure (such as employ ment) or
smoothing tech niques. Stat is ti cians should be pro- active in searching for admin is tra tive
sources it is rare to find an area of policy where Govern ment does not have admin is tra tive
records of some form and can pro vide advice to admin is tra tors about collec tion methods.
Encour age ment, tech nical assis tance, and perhaps in some cases cash assis tance, can
develop an admin is tra tive data source into a suit able form to feed into the national accounts.
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e) Elec tronic data manage ment

With the advent of improved elec tronic commu ni ca tion and port able computers, it is now
possible to use elec tronic methods to collect quar terly data that was not previ ously avail able
or was too costly to collect. Admin is tra tive data are increas ingly stored elec troni cally which
allows a full analysis of avail able data, rather than the sample methods that have been used
with paper records in the past. Busi nesses can return data elec troni cally, possibly even by
inter face with their manage ment accounting systems, with less diffi culty than the paper
returns and the govern ment avoids costly data entry. There has been substan tial research
by Euro stat and others into the proto cols for elec tronic data transfer: the soft ware for sending 
elec tronic mail across the Internet is cheap and straight for ward, although there are prob lems 
with secu rity, whilst proto cols for sending meta data (such as ‘EDIFACT’) show that more
complex data sets can be exchanged success fully. How ever the paper ques tionnaire option
must probably be retained for smaller busi nesses where comput eri sa tion is non- existent or
basic.

f) Co-operation with other insti tu tions

In certain circum stances the national statis tical office bene fits by co-operating with other
insti tu tions in the collec tion and analysis of data. Within the govern ment sector, the regional
offices and local admini stra tions have the exper tise and contacts to collect a wide range of
local data, whether by survey or by access to admin is tra tive systems. Trade Asso cia tions
and other organi sa tions repre senting busi nesses often have a very large and active
member ship, from whom data can be collected with high response rate and good quali ta tive
knowl edge about the sector. The same is true in respect of labour data from Trade Unions in
Member States where the work force is highly union ised. Private firms also collect and
publish busi ness data, although some of this may rely on recy cled govern ment data. The
Euro stat recom men da tion in these ‘symb iotic’ rela tion ships is that the stan dard of data
collec tion should be the same as for the areas in which the govern ment collects data by itself, 
that is ideally with full coverage and no bias.

Exam ples of Member States

5.20. The following exam ples show the different approaches to compiling quar terly national
accounts in the largest EU Member States. It is clear that these Member States and others
already use a prag matic approach to the esti ma tion of their quar terly accounts, using the
most appro priate method for their existing data sources, but they have different views on the
criteria for choosing the appro priate method. The United Kingdom and Germany tend to rely
more on the tech niques described in Stages 1 and 2; the United- Kingdom relies on the
quarterly accounts as the main building blocks for the annual accounts, whereas Germany
produces annual accounts sepa rately and inte grates the quar terly data with the annual
estimates. France and Italy rely more on the tech niques described in Stage 3, using
mathematical and statis tical methods to esti mate accounts series.
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United Kingdom

5.21. In the United Kingdom the quar terly national accounts are the primary form of national
accounts the annual accounts are built up as the sum of quar terly accounts, there fore the
quar terly accounts are complete, including finan cial accounts. This philosophy natu rally
leads to a system where the tech niques in Stages 1 and 2 are consid ered to be the best way
of measuring quar terly data. The same staff co-ordinate the produc tion of the quar terly and
annual accounts, but each area of the accounts is managed by stat is ti cians whose job is to
pro vide good quality quar terly data. A prelimi nary, incom plete, esti mate of the quar terly
accounts, based on output meas ures, is published 3 weeks after the end of the quarter. A
fuller set of accounts are published 7 weeks after the end of the quarter, followed by a
complete set of accounts 12 weeks after the end of the quarter.

5.22. How ever the United Kingdom also uses methods in Stages 3 and 4 where the data cannot be 
directly meas ured or they are of demon strably poor quality. There is also a reli ance on struc -
tural assump tions about the economy (most notably about the share of value added in
output) although these are scru ti nised for their robust ness. During each quarter there are a
number of meet ings between stat is ti cians providing the data and the co-ordinators of the
accounts incon sis ten cies are elimi nated through discus sion about quality of data and
supporting evidence and there is substan tial subjec tive input to this process. Finally the
expen di ture and income meas ures of GDP are brought into line with the output meas ure,
thereby producing a single esti mate of GDP, although this is only on a season ally adjusted
basis.

5.23. At the end of the year the quar terly data are summed to pro vide the first esti mate of the
accounts for the year as a whole. Revi sions to quar ters can take place during following
quarters when basic statis tics are updated, and there is an annual review of the data for
publi ca tion stat is ti cians are expected to pro vide indi vidual accounts series in which the quar -
terly data are consis tent with the annual data. Finally the annual figures are final ised when a
full input/output table becomes avail able, and the quar terly data are brought into line. More
infor ma tion on the UK system is avail able from “The UK approach to quar terly national
accounts” presented by David Caplan and Sharon Lambert at the Paris quar terly accounts
work shop in December 1994, from the working paper  “Quar terly national accounts in the
UK: Sources” by Ian Cope, and from the “Sources and Methods” pub li ca tion of the UK Office
for National Statis tics.

Germany

5.24. In the German system, the quar terly national accounts are also produced by the same staff
as the annual national accounts, although the sources may differ depending on the infor ma -
tion avail able quar terly. This means that the staff use their own judge ment in deter mining
which method is best for esti mating quar terly data. Quar terly national accounts are
published in aggre gate 7 weeks after the end of the quarter and then in a more detailed
break down 9 weeks after the end of the quarter. The quar terly accounts are not as
comprehen sive as annual accounts, even though there are data on output, expen di ture and
income aspects, but they pro vide a second esti mate of the current year when the fourth
quarter is published (though only the non- seasonally adjusted data are constrained to add
up to the annual total).
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5.25. Data suit able for using Stages 1 and 2 methods are avail able for the primary sectors of
agricul ture, forestry, and fishing. Esti mates for value added in manu fac turing indus tries are
obtained predomi nantly by collec tion of output data, then an extrapo la tion of the struc tural
rela tion ships from the pre vious year. Good data for the pub li c sector are avail able from the
finance statis tics of General Govern ment, and balance of payments data are used for trade
in goods and serv ices. How ever there are only indi cator data avail able for some series, and
these are esti mated using an inter po la tion method even here there is the oppor tu nity for
manual adjust ment using the expe ri ence of the stat is ti cian compiling the series.

5.26. When annual data become avail able, the quar terly data are adjusted to meet the annual
totals, even if the adjust ments will be small for data which have been collected directly on a
quar terly basis. More infor ma tion on the German system is avail able from the “Quar terly
national accounts of the Federal Statis tics office of Germany” presented by H. Lützel at the
work shop on quar terly accounts, held in Paris in December 1994.

France

5.27. In France, annual national accounts repre sent the main accounts. Three kinds of releases of
annual accounts are produced: a first esti mate, a “semi- revised” and a “final” valua tion,
whose quality increases according to the delay with respect to the end of the accounting
period. The main purpose of annual accounts is to give an exhaus tive and detailed
description of the field covered. Quar terly national accounts are coherent with the data of the
annual accounts. By contrast, their compi la tion is mainly guided by a time impera tive since
they attempt to track the short- term fluc tua tions with indi ca tors that, for reasons of avail -
ability, may give infe rior coverage of the field.

5.28. The French quar terly national accounts are constructed on the basis of sub- annual or short-
 term indi ca tors. The basic method consists in estab lishing a statis tical link between a sub-
 annual series and an accounting vari able (see Chapter 6). Each account series is linked to a
quar terly series (indi cator) avail able in the same time frame as the prepa ra tion of the account 
series them selves. The move ment of the indi cator is similar to that of the account series. As
a rule, owing to differ ences in defi ni tion and coverage, the quar terly indi cator used does not
give the same value as the account series. This is the typical situa tion of Stage 1b, if there is
enough avail able infor ma tion, or Stages 2, 3 and 4.

5.29. Taking the account indi cator as the starting point, the quar terly accounts are calcu lated in
several stages. Among them, inter po la tion and adjust ment (according to the french termi -
nology, étalon nage et calage) are the most impor tant (Figure 5.2):

• Inter po la tion

Inter po la tion is an econometric regres sion used to convert indi cator figures into a quar terly
account series. Esti mated annual data, the rela tion is assumed to remain valid for quar terly
data (see Chapter 6).

• Adjust ment (time consis tency)

Adjust ment is the stage through which a fit between the annual accounts and the quar terly
accounts is obtained on past values, by distrib uting the annual discrep ancy among all the
quarters as evenly as possible (see Chapter 10).
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5.30. The outlined method is used to compile quar terly accounts for past years. For the current
year, the equa tion (statis tical model) formu lated for preparing the quar terly accounts is used
to obtain the current- quarter account and a proce dure to avoid a “door- step” profile is run to
ensure a continuous sequence in the series (see Chapter 13).

5.31. This stan dard ised proce dure, with few minor vari ants, is used to prepare all the French quar -
terly national accounts.

The indi cator series are updated as the rele vant data become avail able. When the coverage
reaches an adequate level, the accounts are esti mated, compiled and published. Subse -
quently, the accounts are modi fied in the light of the new infor ma tion and of any changes in
the short- term statis tics and annual accounts.

A first issue, concerning the trans ac tions in goods and serv ices at constant prices, is
published about 70 days after the end of the quarter (“Initial Results”). 115 days after the end
of the quarter follows a “Detailed Results”, which shows the complete tables, in current and
constant prices, for trans ac tions in goods and serv ices, together with some accounts for
corpo rate and quasi- corporate enter prises and house holds. 

More infor ma tion on the French system is avail able from the “Meth od ology of French
quar terly accounts”, Guil laume Dureau, INSEE.

Italy

5.32. The Italian approach to the compi la tion of the quar terly national accounts has the same basic 
ideas as the French one. Since the quar terly avail able infor ma tion is not totally complete,
with respect to the annual basic statis tics, or since the direct use of the avail able infor ma tion
could give a misleading image of the economy, the compi la tion of the Italian quar terly
accounts is mainly based on the use of sub- annual indi ca tors. As in the French case, the
Italian quar terly account aggre gates are esti mated according to a statis tical relation based

Figure 5.2: The proce dure for trans forming an indi cator into a quar terly aggregate (France)

Indi cator

Season ally adjusted indi cator

Quar terly account aggregate
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Interpolation
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on the move ments of a suit able indi cator (Stages 1b, 2, 3 and 4, according to the amount and 
quality of the avail able infor ma tion).

5.33. The quar terly series produced are GDP by kind of activity and final expen di ture on GDP. The
first step of the compi la tion process consists in recording the infor ma tion asso ci ated to the
indi ca tors. The main indi ca tors used are those presented in Chapter 4. If the indi ca tors are
recorded on a monthly basis, they are aggre gated on a quar terly basis. To obtain the
seasonal adjusted series for the quar terly aggre gates, the seasonal adjust ment proce dure is 
applied to the quar terly indi cator and then the resulting series is used to esti mate the desired
series in a statis tical context according to an optimal tech nique (see Chapter 6).

The first release of the quar terly figures is published 80 days after the end of the quarter and
is submitted to revi sions (see Chapter 14) during the same and the two following years.

5.34. The main differ ences with the French approach consist in the different statis tical tech nique
used in esti mating the quar terly aggre gate values and in the different basic statis tics used
(basic statis tics vary according to the national statis tical system). Among the indi ca tors used
in the compi la tion of quar terly accounts, the National Statis tical Insti tute uses also dummy
vari ables that well describe short- trend and particular phenomena.

More infor ma tion on the Italian system is avail able from the “I conti trimestrali”, ISTAT.



CHAPTER 6

Mathe matical and statis tical methods use mathe matical and statis tical tech niques to esti mate the
quar terly path of an aggre gate for which only annual data are avail able. Moreover there are some
tech niques that allow the esti ma tion of quar terly data during the year, before annual data are
available.

The chapter describes the mathe matical and statis tical approach to the compi la tion of quar terly
accounts according to the scheme illus trated in Chapter 5. Avail ability and reli ability of the basic
infor ma tion and the philosophy of compi la tion repre sent the main elements that char ac terise the
more inten sive or less inten sive use of mathe matical and statis tical methods. Short- term indi ca tors
are often used in this approach to construct the path of quar terly data, both in a univariate or multi -
variate (accounting) approach.

Extrapo la tion tech niques and temporal disag gre ga tion methods are described in the chapter putting 
in evidence their char ac ter is tics and how to use them. Dynamic models are intro duced and recom -
mended for use in a fast- moving economy where struc tural rela tion ships change in the short- term
under a given long- term equi lib rium.

The annex provides a mathe matical descrip tion of the most common methods, with a consid era tion
of each method’s strengths and weak nesses.

CONTRIBUTION OF MATHEMATICAL AND STATISTICAL METHODS
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Intro duc tion

6.01. In this chapter we deal with mathe matical and statis tical methods for compiling quar terly
national accounts series. The first part of the chapter is devoted to the intro duc tion of the
mathe matical and statis tical approach to the compi la tion of quar terly accounts, while the
second part deals with extrapo la tion methods and temporal disag gre ga tion methods. The
emphasis is put on the ideas that underlie this kind of approach. Several methods are
presented, for the esti ma tion of both a single aggre gate and several aggre gates related by
accounting constraints.

The chapter has to be read having in mind the pragmatic scheme of Chapter 5 that
represents the ideal guide to the logic that underlies the mathematical and statistical
approach to the compilation of quarterly accounts. This chapter is supplemented by a
technical annex in which the most widely known, used and useful mathematical and
statistical methods are presented in a more formal way.

6.02. The pragmatic multi-stage scheme presented in Chapter 5 illustrates the steps to be
followed in compiling quarterly accounts. Two basic ideas underlie the scheme and,
consequently, the compilation process: (i) the availability of the basic information and (ii) the
more intensive or less intensive use of mathematical and statistical models. Both ideas are,
in a certain sense, strictly related: the use of mathematical and statistical methods often
increases where the lack of available information is evident.

6.03. Mathe matical and statis tical methods for compiling quar terly accounts are an inte gral part of
the esti ma tion approach. Their use is more inten sive or less inten sive according to the main
philosophy that char ac ter ises the system of quar terly accounts. For this reason it makes no
sense to speak about a quar terly system based only on mathe matical and statis tical
methods rather than one based only on the same methods used for annual accounts. Most of 
the coun tries have a national quar terly accounts system that includes elements of both
approaches. Propen sity towards one or the other extreme often depends on the philosophy
of compi la tion and the avail able infor ma tion.

It has to be stressed that a minimum amount of actual data is neces sary to provide
meaningful quar terly figures. Without this minimum amount, a reli able quar terly path cannot
be estab lished. It is possible, in any case, to supply esti mates of the desired aggre gates.
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They corre spond to esti mates obtained with trend- extrapolation, or extrapo la tion based on
models without related indi cator (see Stage 5 of the scheme presented in Chapter 5) and
other more subjec tive tech niques.

Conversely, the use of mathematical and statistical methods do not necessarily imply a lack
of basic information since these models can be used also to improve the quality of the
estimates. So, even if the basic statistics supply all the necessary information, it may be
useful to put this information in a statistical model to obtain estimates that could improve,
under specific conditions and in a statistical sense, the quality of the quarterly figures.

6.04. National accounts language usually distin guishes between the direct and indi rect approach
when refer ring to the two approaches described above. As stated in ESA 1995, § 12.04  “The 
statis tical methods used for compiling quar terly accounts may differ quite consid erably from
those used for the annual accounts. They can be clas si fied in two major cate go ries: direct
proce dure and indi rect proce dure. Direct proce dures are based on the avail ability at quar -
terly inter vals, with appro priate simpli fi ca tions, of the similar sources as used to compile the
annual accounts. On the other hand, indi rect proce dures are based on time disag gre ga tion
of the annual accounts data in accor dance with mathe matical and statis tical methods using
refer ence indi ca tors that permit the extrapo la tion for the current year”.

Methods related to the so-called direct approach rely on an overall set of surveys and use the 
same method in the compi la tion of quar terly and annual accounts (see Stage 1a of the
scheme in Chapter 5).

Methods related to the so-called indi rect approach use short- term indi ca tors such as
indus trial output indices, turn over statis tics, retail sales, labour inputs, etc., within the
frame work of a statis tical model to esti mate quar terly accounts.

The distinction between direct and indirect approaches can be misleading, so, in the rest of
the handbook, it is only used where it helps to make exposition clearer or where it is in
accordance with traditional accounts language. A more precise  distinction is between the
approach which is similar to that used for annual accounts and the mathematical and
statistical approach which utilises statistical and mathematical models in compiling the
aggregates of quarterly accounts.

6.05. As stated in Chapter 1, quarterly accounts allow economists to study business cycles, to
statistically measure lags in the effects of economic shocks and to make dynamic analyses
with the help of statistical and econometric tools. They permit statistical tests for theoretical
hypotheses and econometric estimation of economically meaningful equations as well as
providing an input to forecasting exercises.

In respect of the current year, quar terly national accounts compilers are concerned with
providing the most robust esti ma tion of the short- term changes of the main economic
vari ables according to the avail able infor ma tion. These data allow short- term analysts to
detect turning points and help economic agents to recon sider their strate gies according to
their pref er ences and their expec ta tions. 
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Quarterly figures are relevant for statistical and economic analysts because the estimated
quarterly series contains the entire history of the aggregate of interest.

6.06. In the statis tical insti tutes in charge of the quar terly national accounts compi la tion, the use of
mathe matical and statis tical methods assumes a rele vance that varies according to the
philosophy of compi la tion and to the avail able infor ma tion. So in different coun tries the
esti mate of the aggre gates of quar terly accounts is carried out according to different
methods in which the use of the statis tical models is different. 

6.07. The mathe matical and statis tical approach can be inter preted as a compi la tion method
based on surveys that uses regres sion models to correct the sample esti mates. Esti ma tion
of the aggre gate figures is derived from the survey data with the appro priate system of
weights computed from a popu la tion register. In this case the mathe matical and statis tical
approach is quite similar, in its prin ci ples, to the so-called direct method of compi la tion. In
stan dard condi tions, the mathe matical and statis tical approach, as described above,
improves the quality of the esti mate since the quar terly infor ma tion is gener ally incom plete or 
affected by meas ure ment errors larger than those of annual surveys.

6.08. The final purpose of mathematical and statistical methods is to give a quarterly breakdown of 
the figures in the annual accounts. Moreover, some methods allow quarterly estimates to be
obtained during the course of the year when the annual aggregates may not as yet be
known. An important feature is adherence to the annual constraints for each series and,
when more than one series has to be estimated, to given quarterly contemporaneous
constraints.

These methods are often referred to as temporal disag gre ga tion models, in the statis tical
litera ture. Temporal disag gre ga tion expresses the idea that the proce dure carried out
corre sponds to a disag gre ga tion of the low frequency annual data into high frequency
quar terly data.

6.09. A first, simpli fied, taxonomy of mathe matical and statis tical methods of esti ma tion
distin guishes between:

a. methods that do not involve the use of related indi ca tors;
b. methods that make use of related series;
c. extrapo la tion methods.

6.10. Methods that do not involve the use of related indi ca tors obtain quar terly esti mates by a
weighted divi sion according to some purely mathe matical crite rion, providing a suffi ciently
smoothed quar terly path coherent with the temporal aggre ga tion constraints or by using time 
series models. They are the only methods that can be used when there are serious gaps in
the basic infor ma tion, where the only data avail able are those pertaining to the annual series.

6.11. Methods that make use of related series  esti mate the quar terly path on the basis of external
quar terly infor ma tion for logi cally and/or economi cally related vari ables. The hypotheses on
which these methods are based may be some times too restric tive. In fact, the avail able
partial and indi rect infor ma tion is not always suit able for the task. Never the less, it is clear that 
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when external quar terly data linked to the rele vant vari able of interest are avail able, they
should be used. 

6.12. According to this frame work, quar terly national accounts are gener ally constructed on the
basis of sub- annual or short- term indi ca tors. Each account series is linked to one or more
related quar terly series, avail able at the time of compi la tion of the account series them -
selves. Owing to differ ences in defi ni tion and coverage, the account indi ca tors do not give
the same value as the series to be esti mated (as they would in the direct approach), but their
move ment can be used to recover the quar terly dynamics of the unknown aggre gate.

6.13. Besides the esti ma tion of a single series, national account ants are often faced with the
esti ma tion of a set of quar terly series linked by some accounting rela tion ship. Statis tical
methods can also be used in such cases, to give a solu tion consis tent with both temporal and 
contem po ra neous aggre ga tion constraints.

6.14. Extrapo la tion methods use the infor ma tion coming from the indi cator series to obtain an esti -
ma tion of the desired aggre gates. The basic idea is that the indi cator series and the aggre -
gate have the same time profile and then they have the same growth rate. So the profile of
the aggre gate for the unknown figures is constructed according to the profile of the known
profile of the indi cator series.

6.15. In the compi la tion process, when there is no quar terly infor ma tion avail able, the esti mates
can be derived only from the extrapo la tion of quar terly data or inter po la tion of the annual
extrapo lated data. The methods that do not involve the use of related indi ca tors are, in this
case, the solu tion to the esti ma tion problem.

If the avail able infor ma tion is not sufficiently reli able and/or not complete, it is then neces sary 
to use clas sical extrapo la tion methods (based on the previous avail able quar terly series) or
methods that use related series.

Even if the amount of avail able infor ma tion is fully coherent with the aggre gates to be esti -
mated, the use of extrapo la tion methods may present some advan tages. In fact, the data of
year t are, after the end of the year, adjusted to respect the balancing accounting rules. In
this way they will differ from the inputs of the compiling proce dure. In esti mating the quar ters
of year t+1, it is useful to extrapo late the level of the previous quar ters in order to avoid the
risk of jumps in the series between the fourth quarter of year t and the first quarter of year t+1. 
The time consis tency will be ensured by an adjust ment proce dure at the end of the year.

Alternatively, the same infor ma tion can be inserted in a statis tical model for temporal disag -
gre ga tion in which the extrapo la tion and the inter po la tion are simul ta ne ously calcu lated and
fulfil the temporal annual constraints.

No theoretical reasons favour one method or the other. The choice is often related to
subjective considerations and operational criteria. This handbook does not intend to suggest 
a particular position with respect to the different approaches. Its aim is to make clear that how 
far to use the mathematical and statistical models in compilation procedures depends on
several factors. Important above all are quality, reliability and availability of the information.
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Moreover, the decision itself has to be founded on a valid and duly documented statistical
basis.

6.16. The use of mathe matical and statis tical methods in the esti ma tion of the aggre gates of quar -
terly accounts, has to respect, in any case, some prin ci ples in order to avoid the possi bility
that the compi la tion of a national system of accounts becomes a pure econometric-
 modelling exer cise. This philosophy is in fact totally extra neous to the accounting
philosophy.

The char ac ter is tics which render the use of mathe matical and statis tical methods appro -
priate can be summa rised as follow:

a. the set of basic infor ma tion should include statis tical vari ables that are consid ered as
good proxies of the aggre gates that have to be esti mated;

b. all vari ables that have a high explana tory power with respect to a specific national
accounts aggre gate but which do not satisfy (a) have to be elimi nated from the set of
basic infor ma tion (for example the inter ests rate for the esti ma tion of GDP);

c. the statis tical models need not incor po rate any rela tion ships between the aggre gates 
of quar terly accounts that imply economic hypotheses as for example, the rela tion
between consump tion and dispos able income;

d. the set of basic infor ma tion should only include vari ables asso ci ated with the
economy of the country for which the quar terly accounts are compiled. This means
that the infor ma tion set is closed;

e. any relationship between quar terly aggre gates of different coun tries, except those
regarding inter na tional trade, should not be included in the formu la tion of mathe -
matical and statis tical models.

The list of char ac ter is tics for the compi la tion of quar terly accounts by means of mathe matical 
and statis tical models is the result of consid era tions related to the construc tion and the use of 
these models and of the quar terly accounts series. Economic hypotheses are often veri fied
on the basis of the data derived from quar terly accounts series. Simu la tions of economic
poli cies are also tested on the basis of national accounts data to study different scenarios
and different paths of the economy. If an economic hypothesis is used in the esti ma tion
process it can heavily influ ence the data and then the evalua tion of the economic theory or
the economic policy. So the compi la tion of quar terly accounts figures has to respect
neutrality with respect to the economic hypotheses.

National accounts data, both annual and quarterly, are often used to verify alternative
economic hypotheses and to simulate the evolution of the economy in different scenarios. To 
ensure their validity for these purposes, national accounts data therefore have to be
compiled in a neutral way without any particular economic theory in mind.
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Recom men da tion

6.17. Concerning the more intensive or less intensive use of mathematical and statistical methods, 
it is not the intention here to suggest the use of a particular method or technique. The
characteristics identified in  § 6.16 should rather be considered as a set of good practice
guidelines for the compilers of quarterly accounts. This chapter is intended to acquaint
compilers with the techniques that can be used, leaving the choice between them to the
compilers themselves. Advantages and disadvantages of these techniques are illustrated in
the rest of the chapter which, it is reiterated, should be read having in mind the scheme of
Chapter 5 and also the principles stated above.

The simple extrapo la tion method

6.18. Following the scheme presented in Chapter 5, in the process of estimation of quarterly
accounts, an indicator  xt can be used either directly in the system of compilation or as input in
a mathematical or statistical procedure. How it is used depends on such elements as the
capability of the indicator to represent exactly the aggregate that it is estimating and the
reliability of the indicator. In addition subjective preferences can play an important role in the
choice of the method to be used.

6.19. In this section it is implicitly assumed that the indicator must be used in a statistical
framework. If this is the case, several methods can be used. These methods vary
considerably and their use often depends on the characteristics of the indicator.

6.20. The method we are presenting in this section can be consid ered as the easier from a
mathe matical point of view. The main hypothesis is that the indi cator (xt) and the quar terly
aggre gate (yt) have the same time profile so that they increase at the same rate:

∆ ∆y xt t=

where 

∆y
y y

yt
t t

t

=
− −

−

1

1

This hypothesis is quite strong because it implies that in all the economic phases the
behaviour of the two vari ables is the same and that there are no lags or leads. In order to
respect this hypothesis the indi cator and the quar terly aggre gate have to measure exactly
the same economic phenomenon.

6.21. If the condi tions discussed in the previous para graph are respected, the simple extrapo la tion 
formula can be used:

( )y y xt t t+ += +1 11 ∆ (F.1)

When the new value xt+1 becomes avail able, some past values may change (for example,
due to a regular process of revi sion or as a conse quence of the seasonal adjust ment
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proce dures). In this case, the past values of the aggre gate must be re-computed according
to the new pattern described by the new past values of the indi cator.

If m past values of the indi cator have been revised so that xt-m is the last unchanged value, all
the past values of the aggre gate, starting from yt-m upwards, must be re-computed.

The esti ma tion of yt+1  is then obtained by a sequen tial proce dure:

( )y y xt m t m t m− + − − += +1 11 ∆
…

( )y y xt t t+ += +1 11 ∆

It is observed that yt+1 is an expo nen tial combi na tion of the present and past values of the
growth rates of the indi cator xt. At the same time, yt+1 is a linear combi na tion of the present
and past values of the indi cator xt.

6.22. The extrapo la tion formula presented above is very useful when the data are not
char ac ter ised by seasonal varia tions (e.g. they have been season ally adjusted). 

The extrapo la tion formula in the seasonal case is:

( )y y xt t t+ − += +1 3 4 11 ∆
where

∆4
4

4

x
x x

xt
t t

t

=
− −

−

In this case it is implic itly hypothe sised that the indi cator and the aggre gate have the same
growth rate at the seasonal lag (4):

∆ ∆4 4y xt t=

This rela tion implies that for each quarter of the year the fore cast formula is inde pendent
from the formulas of the three other quar ters.

The effect of using this extrapo la tion formula is to transfer exactly the same seasonal pattern
from one year to the following, implic itly assuming that the seasonal compo nent is constant.

6.23. The most impor tant problem in the appli ca tion of the simple extrapo la tion is repre sented by
the choice of the initial condi tions. A recur sive back- calculation of expres sion (F.1) leads to
obtain yt+1 as

( )y y xt i
i

t

+
=

+

= +∏1 0
1

1

1 ∆

The level of yt+1  depends on the initial condi tion y0. By contrast the growth rate of yt is totally
inde pendent of the initial condi tion. This implies that simple extrapo la tion is a good method
for the esti ma tion of the growth rate but not neces sarly a good method for the esti ma tion of
the levels. If a plau sible value of y0 has been chosen, the values y1, y2, y3, y4 can be
consid ered as reason able until the avail ability of the annual esti mates (or improved quar terly 
esti mates obtained using other methods). It is then neces sary to run an adjust ment
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proce dure as de scribed in Chapter 10 to make the levels for the quar ters consis tent with the
figures for the year.

Following the above adjust ment, the first quarter of the second year can be esti mated
starting from a consis tent level. In prin ciple, the esti ma tion of y5 should be consid ered as also 
being of the correct level. Since the infor ma tion set used for quar terly accounts is gener ally
different from the set used for annual accounts, even if the esti mates for the year t start from
a fully consis tent set of esti mates of the last quarter of year t-1, they are not neces sarly
correct in level and, when a new annual value becomes avail able, an adjust ment proce dure
is needed.

It has to be noted that temporal and accounting coher ence of starting values ensure a higher
reli ability of the esti mates during the year.

6.24. As discussed above, the extrapolation model (F.1) is very simple and does not always
describe the economic behaviour satisfactorily. It is quite conceivable that the hypothesis
∆yt = ∆xt may not be valid even if, in certain situations, it is possible to accept it as an
approximation. This hypothesis can then be said to hold in long-run equilibrium but
necessarily so valid in the short run.

Various factor can perturb the posi tion of equi lib rium ∆ ∆y xt t=  and include:

a) the different time of reac tion during the busi ness cycle;
b) the different appre cia tion of some future events;
c) sample problems.

6.25. Starting from this consid era tion, it is possible to formu late a new version of the simple
extrapo la tion formula, which takes into account some correc tions to the basic rela tion (F.1).
Many different correc tion mecha nisms can be consid ered.

In this para graph, we present the easiest and most used mecha nism:

( )y y x wt t t t+ += + +1 11 ∆
(F.2)

where wt is a random vari able repre senting the correc tion term.

The elements that can be included in wt, are:

1) evidences coming from external vari ables gener ally used to vali date the esti mates;
2) expe ri ence of making from past errors made in similar situa tions or learning from

revi sions (see Chapter 15);
3) compil ers’ own appraisals of the economic situa tion.

6.26. All the factors listed above play a role in the commonly used procedures of compilation of
quarterly accounts. The first two factors must be interpreted as judg mental ones even if they
have some statistical foundations. The third one is purely subjective and carries the risk that
quarterly accounts could reflect some personal opinion/judgement rather than the real
economic situation. It is nonetheless important to recognise that personal intervention, if
limited and correctly used with the benefit of experience can improve the quality of quarterly
estimates.
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6.27. The use of extrapolation methods is subject to some limits. Particularly relevant is the
hypothesis of a pure deterministic relation between indicator and aggregate that rules out
management of the anomalous or erratic evolution of the indicator. This is a problem which
still persists with the subjective correction model at (F.2) because  the correction does not
derive from a stochastic process.

6.28. Gener ali sa tions

The problem stated in the previous para graph can be over come by consid ering a stochastic
formu la tion of (F.1):

( )y y xt t t t+ + += + +1 1 11 ∆ ε

Where ε t +1  repre sents the stochastic error term in the clas sical statis tical definition1.

Alter na tively, we can consider a model in which the growth of the aggre gate is partially
explained by the growth of the indi cator, let’s say a, according to the same idea as in (F.1),
and partially by the endoge nous dynamic of the aggre gate itself, let’s say (1-a)%. This model 
is very useful when the indi cator does not reflect the path of the aggre gate well.

Temporal disag gre ga tion methods

6.29. Temporal disag gre ga tion methods were origi nally devised to give a break down of low
frequency figures into high frequency figures (for example, annual figures into quar terly
figures). They recon struct the high frequency path of the series giving the possi bility of
extrapo la tion. There are different temporal disag gre ga tion methods that require different
amounts of basic infor ma tion. We can distin guish temporal disag gre ga tion methods
according to the following groups:

• smoothing methods;
• two- steps adjust ment methods;
• time series methods;
• optimal methods;
• dynamic model methods;
• multi variate methods.

6.30. When there is a lack of infor ma tion, smoothing methods  ensures the possi bility of obtaining
both inter po la tion esti mates for the quar terly break down and extrapo la tions for now- casting
during the year. They are usually based on mathe matical tech niques and do not allow, in
general, direct extrapo la tion.

6.31. The two steps adjust ment methods divide the process of esti ma tion in two parts. The first
step consists of a prelimi nary esti mate of the aggre gate that does not fulfil the annual

1 et ~ N ( 0; s2 )1 et ~ N ( 0; s2 )
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constraints. The second step consists in distrib uting the discrep ancy according to appro -
priate  criteria between annual data and prelimi nary esti mates.

6.32. Time series methods  can be used both in situa tions with lack of infor ma tion where, allowing
the extrapo la tion, they repre sent a more sophis ti cated statis tical smoothing method, and as
adjustment- optimal methods.

6.33. Optimal methods  merge the steps of preliminary estimation and adjustment in one
statistically optimal procedure using all the available information in the context of a statistical
regression model which involves annual information and quarterly related information.

6.34. The dynamic model  extends the optimal approach by incorporating dynamic elements that
permit consideration at the same time of the short-term influences derived from related
series and of the effects of the recent past history of the aggregate to be estimated.

6.35. Finally multivariate models  take into account the multivariate dimension of national accounts
introducing contemporaneous accounting constraint in the estimation step in order to obtain
estimates of national accounts aggregates which are coherent both temporally and in the
accounting sense.

Smoothing methods

6.36. Methods of disaggregation in which no quarterly related indicators are involved will be
referred to as smoothing methods . They typically assume that the unknown quarterly trend
can be conveniently described by a function of time, either given a priori or to be chosen
within a larger class, such that the necessary condition of satisfying aggregation constraints
and the desirable condition of smoothness are both met.

Char ac ter istic of almost all smoothing methods is the deri va tion of the quar terly break down
starting only from annual data and  the use of a suit able time func tion that  gener ates the
inter po la tion. No related quar terly infor ma tion on the path of the phenomenon is used.
Gener ally these tech niques esti mate the quar terly figures by consid ering a “window” of
annual values an a subset of the time series. Starting from these data, the tech niques
mini mise the discrep ancy between known annual values and quar terly esti mated data.

In order to give a formal idea of these kind of tech niques, the Boot, Feibes and Lisman (BFL)
method is illus trated in more detail in the annex.

6.37. Purely mathe matical methods can also be used to produce a quar terly “distri bu tion” for the
annual discrep an cies between an annu al ised prelimi nary series and the annual data to be
disag gre gated.
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Two- steps adjust ment

6.38. Two- steps adjust ment methods start from the avail ability of related quar terly infor ma tion.
This infor ma tion corre sponds to avail able quar terly series strictly related to the aggre gate  to
be measured. The related series supplies the compiler with infor ma tion about the quar terly
dynamic of the aggre gate, even if this infor ma tion may be partial or indi rect.

6.39. The first step in indi rectly esti mating quar terly accounts series is usually the conver sion of
quar terly indi ca tors into quar terly series which are not consis tent with the annual coun ter -
part. We shall refer to this step as prelimi nary esti ma tion. The prelimi nary esti mates are then
proc essed in order to fit the known annual series, using proce dures that we shall refer to as
adjust ment .

6.40. If prelimi nary esti ma tion and adjust ment are opera tion ally sepa rated phases, in the sense
that the adjust ment works inde pend ently from the proce dure used to obtain prelimi nary esti -
mates, this is a genuine two- steps adjust ment method.

6.41. Prelimi nary esti ma tion can be performed either in a direct way, for example deriving
quar terly esti mates by a sample survey, or in a mathematical- statistical way, for example by
using a linear regres sion rela tion ship between the annual accounts series and the
annu al ised related indi ca tors.

6.42. However it is obtained, the prelimi nary quar terly esti mates do not gener ally satisfy the
temporal aggre ga tion constraints. The annual discrep ancy between the annual aggre gate
and the aggre gated prelimi nary quar terly esti mates must therefore be distrib uted according
to an adjust ment proce dure. The procedure oper ates by fitting the annual constraints and by
altering the quar terly path given by the prelimi nary esti mates to the least extent possible.

Consid era tion is given here to two adjust ment proce dures:

a. the adjust ment proce dure by Bassie (1958);
b. the adjust ment proce dure by Denton (1971).

6.43. Adjust ment according to Bassie

The prelimi nary esti mates (except those for the first year) are adjusted in two steps: the quar -
terly figure is corrected in propor tion to the discrep ancy regis tered (i) in the same and (ii) in
the next year. The adjust ment factors have been obtained by using a sort of ‘corrections -
-generating func tion’ (further tech nical details can be found in the annex to this chapter).

6.44. Adjust ment according to Denton

The final esti mates are obtained by mini mizing a quad ratic loss func tion that involves the
prelimi nary esti mates and that is subject to the aggre ga tion constraint. Different versions of
the loss function (expressed as a weight matrix) generate different solutions from among
which the compiler can choose the most plausible one. The set of solution ranges from the
simple adjustment rule to “divide by four” the discrepancy between the annual value and the
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sum of the preliminary estimates, up to the more often used and justifiable first difference
and second difference loss functions (see the annex to this chapter for more details).

Clearly, the prac tice to divide the discrep ancy by four is not advis able since it can create an
unjus ti fied discon ti nuity between the esti mate for the fourth quarter of one year and the first
quarter of the following year.

Time series methods

6.45. Time series methods are techniques recently developed in the context of temporal
disaggregation. Their aim is to take into account the time series approach (in particular the
ARIMA model approach) in interpolating and extrapolating high frequency figures. This kind
of approach allows inclusion in the temporal disaggregation approach of dynamic elements
derived from the temporal path of the aggregate. At the same time quarterly information
derived from quarterly related series can be included in the estimation process in order to
guide the infra-annual path.

Time series methods are particu larly useful in situa tion with lack of quar terly infor ma tion
since they can be used to produce “now- casts” during the year even if no related indi ca tors
are avail able. This prop erty directly derives from the time series nature of the esti ma tion
process. 

It was  stated at the beginning of the chapter that a minimum amount of actual quarterly data
is necessary to provide meaningful quarterly figures. All the same, time series methods offer
a good approach to the estimation problem when there is little or no available actual
information.

6.46. The tech niques of Wei and Stram and Al-Osh are formally described in the annex to this
chapter putting in evidence their char ac ter is tics, the under lying ideas and the advan tages of
their use.

Optimal methods

6.47. The classical univariate temporal disaggregation problem is how, when given the annual
observations for an account aggregate and the quarterly values for a related series, to
estimate the unknown quarterly values of the aggregate. Chow and Lin worked out a
least-squares optimal solution on the basis that a linear regression model involving the
quarterly aggregate series and the related quarterly series will hold.

6.48. A very impor tant quality of this esti ma tion approach is the ability to evaluate the preci sion of
the esti mates by means of the esti ma tion error covari ance matrix. The esti ma tion errors
covari ance matrix can be used to:
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a. compute confi dence inter vals for the esti mates according to suit able distri bu tion
hypotheses;

b. assess reli ability indi ca tors for the esti mates;
c. perform econometric esti mates taking into account the ‘noisy’ nature of the data.

6.49. The optimal esti ma tion approach offers a natural and coherent solu tion to the extrapo la tion
problem. Given the new values of the related series the optimal fore casts (or now- casts) for
the aggre gate values are directly obtained from the quar terly regres sion model.

6.50. The general technique proposed by Chow and Lin has been intensively used in National
Statistical Insti tutes, especially in France and in Italy. Different versions of this technique
have been developed according to the different hypotheses related to the structure of the
error in the regression model. The stochastic error models usually considered when
estimating quarterly accounts series are the following:

a. AR(1) model (Bournay and Laroque, 1979);
b. Random walk model (Fernàndez, 1981);
c. Random walk- Markov model (Litterman, 1983, Di Fonzo, 1987).

Dynamic models

6.51. As was seen in the description of optimal methods, no dynamic components are considered
in the regression model. The temporal disaggregation and interpolation processes are then
based only on the dynamic coming from the quarterly related series. Some improvements,
statistically speaking, can be obtained by introducing dynamic elements in the model,
elements that come from the past time series history of the aggregate.

The reasons for a dynamic speci fi ca tion of a model

6.52. One of the causes of revisions of quarterly national accounts (considered further in Part VI of
this handbook) is when an annual estimate of an account item in a recent past year is
modified in the usual process of annual accounts compilation by the introduction of new
information. In this case, revisions of quarterly figures occur due to the re-estimation of the
econometric relationships underlying the quarterly calculation.

6.53. When the economy shows clearly cyclical movements, it is frequently observed that
revisions of first estimates by quarterly national account compilers are correlated with the
phase of the business cycle. Upward revisions tend to take place during a phase of
accelerating growth, downward revisions during a flagging one. This phenomenon may have 
various causes. For instance, when the monthly or quarterly indicators used to extrapolate
annual quantities are computed from a constant sample drawn from a register, they do not
capture the consequences of changes in the number of enterprises caused by the economic
situation. This can lead to under-estimation of the growth rate during accelerating phase of
the business cycle and conversely to over-estimation in a flagging phase. There are



159

Hand book on quarterly accounts Contri bu tion of mathe matical and statis tical methods

inevitably lags in the registration of new firms and the deregistration of failed firms. In the
case of a positive shock, the variable is still positively influenced at the later date. In the cas e
of a negative shock, which may take the form of an interruption to the trend growth rate, this
shock persists and influences negatively the variable under study. This kind of revision can
then be related to the fact that the statistical models used to extrapolate current estimates
have no dynamic specification and then do not take into account within-period relationships
between indicators and accounts.

6.54. In prac tice, a more satisfactory descrip tion of macroeconomic time series can be obtained by 
using a variation- based model with a small number of parame ters rather than by a level
model.

Good indicators usually have the same properties as the account items which they are used
to extrapolate. The former can capture the statistical properties of the latter in two ways.
First, the indicators can proxy short-term changes of the account item but their long-term
paths are not comparable. In this case, compilers would prefer a model that links variations
of both variables. Secondly, the indicators can correctly describe short-term and long-term
changes of the related account item. Compilers would then choose a model that links the
levels of both variables.  

6.55. Each case described in the previous paragraph corresponds to a particular linear
approximation of the pair of times series under study, the approximation being in the sense
that it minimises the variance of the one-period forecast error. Nevertheless, it is possible to
specify a model with a small number of parameters that encompasses both cases without
the aim of testing for their relevance. In a very automated and systematic approach, frequent
use of the same test procedure can lead to meaningless analyses of time series model
structures, whereas here the main interest is in their ability to produce correct short-run
forecasts. 

Prob lems related to a static speci fi ca tion of the rela tion between an indi cator and the account item

6.56. Current year estimation of account items involves, on the one hand, a mechanical
extrapolation of a modified latest annual residual in order to avoid a step-change at the
beginning of each year. On the other hand, it also involves the linear combination of the
coefficient estimates applied to the currently observed values of the indicators.  

6.57. In an economy with stable growth, static speci fi ca tions can be used without major prob lems.

However, in a cyclical economy the lack of dynamic specification in the relation between
indicators and account items can be problematic: a non-negligible part of the business cycle
is present in the residuals of the model. The mechanical extrapolation of a modified latest
annual residual is partly responsible for the quarterly accounts’ inability to detect turning
points in the series for the variable in question.
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Aims of using a dynamic speci fi ca tion

6.58. The cases described in the previous paragraphs illustrate the basic time series models we
can use to capture the relationship between two or more variables. On the one hand, when
there exists a long-run relationship between the level of the variables, the model involves
levels but also lags of varying lengths, to take into account the possible correlation of the
error terms. If the indicators used to extrapolate and time-disaggregate the account item are
conceptually and quantitatively close, we can expect the existence of a long-run relationship. 
On the other hand, if a long-run relationship does not exist, the changes of the indicators and
the account item, and eventually their lagged values, are only included in the dynamic model
to correct for the possible autocorrelation of the error term. This situation may occur when
the indicators are short-term indicators that are compiled to quickly detect changes in the
economic situation.

6.59. When the true rela tion ship between the account item and the indi cator is such that only
varia tions (and possibly their lagged values) are involved, a static speci fi ca tion of the
relation ship in level terms and the use of stan dard esti ma tion methods lead to non consis-
tent esti mates and to a vari ance of the one- step ahead fore cast error which increases with
the size of the sample.

6.60. With a correct specification, the mechanical extrapolation of the modified latest annual
residual continues to influence the equation’s ability to capture turning points in the current
year. Adding lagged variables to the specification reduces the size of residuals and their
contribution to the changes in the account item.

6.61. On the other hand, in such a frame work, the residuals obtained are not auto cor re lated in the
sense that their signs are less related to the effects of changes in the economic situa tion on
the dependent vari able, and are more related to the current changes of the particular
variable under study in comparison with its average move ment. Aggre gating more homo ge -
neous modi fied latest annual residuals may on average increase the aggre gate times series’ 
ability to prop erly describe turning points, at least for the main macroeconomic vari ables, by
reducing their contri bu tions to the changes of these vari ables.

6.62. Various models can be used. For example, state-space models seem to be good
candidates. In this framework, the use of Kalman filter is helpful and allows the statistician to
compute the estimates recursively. Nevertheless, if greater importance ought to be given to
simple, easily interpreted, models simple estimation methods, which can be easily used by a
range of people with different training, should then strongly be preferred. This is a reason for
avoiding the use of this powerful framework of state-space models, given that  their methods
of parameter estimation involve time consuming algorithms.  

6.63. As illustrated above, the estimation of autoregressive linear models, under the constraint
that the sum of the four quarters of a given year is equal to the available annual account
estimate, may be relatively compli cated. Moving from a quarterly dynamic relationship to an
annual dynamic relationship leads to non-linear parameters and identifiability problems. 
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6.64. For the current year, meas ure ment errors in the esti mates of the first quar ters of the year are
propa gated by the dynamic speci fi ca tion to the following quar ters, which harms the first
annual growth rate esti mates.

Multi variate methods 

6.65. A problem often faced by govern ment agen cies that collect and publish quar terly time series
is that of obtaining quar terly data that simul ta ne ously comply with the rele vant annual figures 
and satisfy accounting constraints. From a formal point of view, one is inter ested in esti -
mating a number of indi vidual vari ables starting from vari ables that are aggre gated over
units and time. This problem can also be treated in an indi rect esti ma tion frame work
involving a system of vari ables rather than a single one.

6.66. A similar problem arises when the quarterly estimates of the components of an account are
available but they are not coherent in the account framework, namely that the sum of these
does not satisfy the contemporaneous constraints.

6.67. In these cases, a balancing procedure is necessary to handle the discrepancies that can
arise between the components of the accounts. Techniques for accomplishing a balancing
procedure are available from within the frameworks of both the indirect approach and the
adjustment-balancing process. This subject is treated more extensively by Chapter 11 in
Part V of this Handbook.



CHAPTER 6 - Annex

A FORMAL PRESENTATION OF MATHEMATICAL AND
STATISTICAL MODELS
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A formal pres en ta tion of mathe matical and statis tical models

Intro duc tion

6.A.01. In this annex to Chapter 6, mathe matical and statis tical methods are formally presented. The 
hypotheses asso ci ated with each method and with each tech nique are stated and the advan -
tages of the use of one or the other tech nique are discussed.

The annex follows the same struc ture of Chapter 6 starting from smoothing methods and
continuing with two- steps adjust ment methods, time series methods, optimal methods,
dynamic models and multi variate models.

Emphasis is put on the extrapo la tion aspect of the esti ma tion process due to its impor tance
in compiling quar terly accounts.

This annex is far from being a complete over view of temporal disag gre ga tion tech niques
since its aim is to present the most frequently-used mathe matical and statis tical methods, in
the context of quar terly accounts, from a rigorous statis tical point of view.

In this annex we describe the best known and rele vant disag gre ga tion tech niques which are
also avail able in ECOTRIM, the temporal disag gre ga tion program devel oped by Eurostat.

Basic prin ci ples

6.A.02. Depending on the nature of the series, the processes for temporal disag gre ga tion of annual
data will be described as:

Distri bu tion :   when the annual data are either sums or aver ages of quar terly data (e.g. GDP, 
consump tion, and, in general, all flow vari ables, price indexes, employ ment,
unem ploy ment, and, in general, all average stock vari ables).

Inter po la tion : when the annual value equals by defi ni tion that of the fourth quarter (e.g.
popu la tion at the end of the year, money stock, and, in general, all stock
variables). This cate gory also includes the case of stock vari ables annu ally
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observed at the begin ning of the year, though this is less frequently encoun -
tered in prac tice.

Extrapo la tion : when esti mates of quar terly data are made where the rele vant annual data
are not yet avail able.

The third type of process is concep tu ally different from the first two, because the extrapo -
lated esti mates do not have to fit any annual data. Never the less, all three types of process
can be included within a common frame work.

6.A.03. Let us denote y j t i, ( )4 1− +   the unknown value of the aggre gate y j , j = 1 ,..., M, in quarter i of year
t, and let y ja t,  , t = 1 ,..., n, be the corre sponding known annual value. Omit ting index j for the
sake of simplicity, the linkage between y and y a  in the distri bu tion case is:

( )y ya t t i
i

, = − +
=

∑ 4 1
1

4

,   t = 1 ,..., n.

or

( )y ya t t i
i

, = − +
=
∑1

4 4 1
1

4

,   t = 1 ,..., n.

In the inter po la tion case we have:

y ya t t, = 4 ,   t =1 ,...,n.

or

y ya t t, = −4 3 ,    t =1 , ..., n.

6.A.04. The linkage between quar terly and annual series can be refor mu lated in matrix form as

Y Ba y=

where y is the ( )Ν × 1  vector of the unknown quar terly data and y a  is the  vector containing
the ( )n × 1 annual series to be disag gre gated. N is gener ally equal to 4n; however, when
dealing with extrapo la tion prob lems it will be conven ient to assume N=4n+q , with q>0.

B is an ( )n × Ν  aggre ga tion matrix whose form depends on the type of temporal aggre ga tion
we consider. More precisely, it is

B

c'
c'

c'

=



















0 0
0 0

0 0

L

K

M M O M

K

;

where

( )c = 1 1 1L ' for flow vari ables distri bu tion prob lems;

( )c = 1
4

1 1 1L ' for index vari ables distri bu tion prob lems;

( )c = 1 0 0L ' for stock vari able inter po la tion prob lems;
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( )c = 0 0 1L ' for stock vari ables inter po la tion prob lems.

As far as q ( )≥ 1 extrapo la tions are concerned, either for a distri bu tion or an inter po la tion
problem, q ( )n × 1  null vectors must be adjoined to the corre sponding aggre ga tion matrix.

6.A.05. In an accounting frame work it is often assumed that a contem po ra ne ously aggre gated
quarterly series is avail able, ( )z t i4 1− + , such that, denoting z the corre sponding ( )Ν × 1  vector, it

is y zj
j

M

=
∑ =

1
.

Smoothing methods

6.A.06. The methods of disag gre ga tion in which no quar terly related indi ca tors are involved are
referred to as smoothing methods. These methods typi cally assume that the unknown quar -
terly trend can be conven iently described by a func tion of time, either given a priori or to be
chosen within a larger class, such that the neces sary condi tion of aggre ga tion constraints
and the desir able condi tion of smooth ness are satisfied.

6.A.07. A widely used purely mathe matical method has been provided by Boot, Feibes and Lisman
(1967), here after BFL. According to this approach, the esti mated quar terly series consis tent
with a given annual series is the solu tion of a constrained quad ratic mini mi sa tion problem.

6.A.08. Two versions of the BFL method are currently in use:

a. First Differ ence (FD);
b. Second Differ ence (SD).

The BFL-FD esti mates are the solu tion in y of the following linear system:

S B
B

−




0
  

y
λ







 = 

0
ya







,

Where  λ is a  vector ( )n × 1 of Lagrange multi pliers, B is the aggre ga tion matrix defined above 
and S is the  matrix given ( )n × Ν  by  where , d=1, ( )S = 2 1 1∆ ∆n n'  is a ∆d

n matrix of differ en tia -

tion whose general form is: 

∆d
n

d

d=

δ δ δ

δ δ δ
1 2

1 2

0
0 0

0 0

L L L L L L L

L L L L L L

M M M M M O M M M M M

L L L L L δ δ δ1 2 L d



















where δi  are the coef fi cients of L in the poly no mial ( )L d− 1 , where L is the lag operator.

The BFL-SD esti mates are in turn given by the solu tion in y of the following linear system: 
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T B'
B 0

−





  

y
λ







 = 

0
y a







,

where ( )T = 2 2 2∆ ∆n n' .

Further tech nical details and a simpli fied way to perform calcu la tions can be found in the
original BFL paper.

Note that all the quar terly esti mates need to be recal cu lated when new annual data become
avail able. As will be seen, this char ac ter istic is common to all methods consid ered in this
annex.

Two- steps adjust ment methods

6.A.09. As stated in Chapter 6, the two- steps adjust ment methods divide the esti ma tion process in
two opera tion ally sepa rated phases: prelimi nary esti ma tion and adjust ment to fulfil annual
constraints.

6.A.10. However it is obtained, in general the ( )Ν × 1 vector p of prelimi nary quar terly esti mates does
not satisfy the temporal aggre ga tion constraints, so that:

( )p yt i
i

a t4 1
1

4

− +
=
∑ ≠ , ,   t = 1 ,..., n,

or, in matrix form,

Bp y≠ a .

Given that

u y Bpp a= −

is the ( )n × 1  vector of annual discrep an cies between the annual aggre gate and the aggre -
gated prelimi nary esti mates, adjust ment proce dures operate to ‘distri bute’ up  in order to fit
the annual constraints and altering the quar terly path given by p to the least extent possible.

6.A.11. Two adjust ment proce dures are consid ered here:

a. the adjust ment proce dure by Bassie (1958);
b. the adjust ment proce dure by Denton (1971).

6.A.12. Adjust ment according to Bassie

The prelimi nary esti mates (except those for the first year) are adjusted in two steps: the quar -
terly figure is corrected in propor tion to the discrep ancy regis tered (i) in the same year and (ii) 
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in the next year. The adjust ment factors have been obtained by using a sort of ‘corrections -
-generating func tion’ (further tech nical details can be found in Bassie, 1958), such that:

a. in year t-1 the correc tion must be zero;
b. in year t the correc tion must be equal to up t, ;
c. to avoid discon ti nui ties, the correc tion at the begin ning of the year t-1 must be 

zero;
d. at the end of year t the func tion must be flat. 

The adjusted final esti mates, ( )$y B
t i4 1− + , are then given by:

( ) ( )$y p wB
t i t i i4 1 4 1− + − += +    u p t, +1   I=1,2,3,4   t=1,...,n-1

where the weights w i ji j, , , , , , , ,= =1 2 3 4 1 2  are given in the following table:

i j=1 j=2
1 -0.024536 0.143433
2 -0.036060 0.225708
3 -0.002026 0.294799
4 0.062622 0.336060

6.A.13. Adjust ment according to Denton

The final quar terly esti mates are calcu lated by mini mising with respect to y the quad ratic loss 
func tion

( ) ( )y p ' M y p− −

constrained by

By ya=

where M is a ( )Ν Ν×  symmetric, non- singular matrix. The solu tion to this problem is given
by:

( )$y p M B BM B' uD
p= + − − −1 1 1
.

6.A.14. It is imme di ately possible to verify that, if M I= N , the matrix that ‘distri butes’ the discrep an cies 

reduces to ( )M B' BM B' B− − −
=1 1 1 1

4
. Thus, in such a case, the adjust ment simply consists in

dividing the annual discrep ancy by four. This prac tice is not advis able, in that it can create an
unjus ti fied discon ti nuity between the esti mate for the fourth quarter and that of the first
quarter of the following year.

6.A.15. More attrac tive alter na tives are given by quad ratic loss func tions of either first or second
order differ ences between the series to be esti mated and the prelimi nary one. For the first
order differ ences (FD) case, matrix M is given by M D' D= , where D is the ( )Ν Ν×  matrix,
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D=

1 0 0 0 0 0
1 1 0 0 0 0
0 1 1 0 0 0

0 0 0 0 1 1

L

L

L

M M M M O M M

L

−
−

−























such that:

( )
( ) ( )

( ) ( )

D y p− =

−

− − −

− − −



















− −

y p
y y p p

y y p pN N N N

1 1

2 1 2 1

1 1

M
.

As far as second order differ ences are concerned, matrix M is given by M D' D'DD= .

Time series methods

6.A.16. As was explained in Chapter 6, time series methods aim to incorporate into the temporal
disag gre ga tion model all infor ma tion on dynamics contained in the historical time series.
These methods are essen tially based on models of the ARIMA type. They esti mate the
high- frequency series by using  the infor ma tion supplied both by the aggre gated ARIMA
model asso ci ated with the low- frequency avail able series and by the theo retical rela tion -
ships that link aggre gated and disag gre gated ARIMA models.

6.A.17. As a result of the ARIMA model based approach, some further infor ma tion can be obtained
using time series methods. In particular all the tech niques consid ered provide for confi dence
inter vals and some of them supply an esti mate of the disag gre gate ARIMA model as well as
the oppor tu nity to predict future values. It should be noted that, with refer ence to the first two
proce dures which will be analysed here, the only infor ma tion avail able corre sponds to the
aggre gated series and to its ARIMA model. The problem is there fore one for which infor ma -
tion is very much lacking.

Neverthe less, in prac tice these methods require more compu ta tional resources and a more
active role on the part of the researcher/compiler.

Wei and Stram’s proce dure

6.A.18. Since the ARIMA model and its auto co vari ance struc ture are closely related, Stram and Wei
(1986b) and Wei and Stram (1990) consid ered the possi bility of esti mating the auto co -
variance struc ture for the unknown series from the avail able auto co vari ances of the aggre -
gated model.

The rela tion ship between the disag gre gated and the aggre gated struc ture of covari ance is
the basis of the approach.
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We refer to the stationary series ( )w yjt
d

jt= −1 Β  and ( )u yat
d

at= −1 Β  obtained by differ en ti -

ating the basic and the aggre gated series respec tively. A result by Barcellan and Di Fonzo
(1993) states the rela tion ship between the covari ances of w jt and y at  permit ting use of a
gener al ised least squares proce dure able to supply esti mates which fulfil the aggre ga tion
constraint:

y
 I c'j

n
d

d

=
⊗











∆

0
−1 ( )V C V

I
yw

d
u n

d

d

a

' −











1

0

∆
,

where Vu  and Vw  are the variance- covariance matrix derived from the rela tion between the
auto co vari ances of the stationary aggre gated and disag gre gated model, Cd  is a matrix
which include the infor ma tion derived from the aggre ga tion type and the differ en tia tion, and 
⊗ is the Kronecker product.

6.A.19. In prac tice the matrices Vu  and Vw  are usually unknown and have to be esti mated using the
avail able data. While Vu  can be easily calcu lated by using the aggre gated model parameter
esti mates, the esti ma tion of Vw  is not straightforward. Wei and Stram (1990) founded their
disag gre ga tion proce dure on the rela tion ship between the auto co vari ances of the aggre -
gated and the disag gre gated model. This is not gener ally a one to one rela tion ship but, under 
suit able assump tions, it permits esti ma tion of the disag gre gated ARIMA model and then the
asso ci ated auto co vari ance matrix (see Wei and Stram, 1990). As will be seen for the optimal
approach the extrapo la tion problem can be solved by using the augmented aggre ga tion
matrix [ ]0 BM  instead of B.

Al-Osh’s proce dure

6.A.20. Al-Osh (1989) consid ered a dynamic linear model approach for disag gre gating time series.
He used an appro priate state space  repre sen ta tion of the ARIMA model which describes the
unknown series and which takes care of the temporal aggre ga tion constraint. The estimated
state vectors and the corre sponding covari ance matrices are obtained by using the Kalman
filter with refer ence to the state space  repre sen ta tion.

Optimal methods

6.A.21. Chow and Lin (1971) worked out the optimal (in least squares sense) solu tion to the following 
univariate temporal disag gre ga tion problem: given the ( )n × 1  vector y a  of annual obser va -
tions for an accounts aggre gate and given the ( )n × κ  matrix X of quar terly obser va tions on k
related series, we wish to esti mate the unknown quar terly values contained in the ( )Ν × 1
vector y. We suppose that the following linear regres sion model holds:

y X u= +β ,

Where  β is a  vector ( )κ × 1  of unknown parame ters and u is a  vector of ( )Ν × 1  random distur -
bances such that:

( )Ε uX = 0     ( )Ε uu'X V= .
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6.A.22. The best linear unbi ased esti mator of y consis tent with the temporal aggre ga tion constraints 
By y= a  is given by:

$ $ ' $y X VB V u= + −β a a
1 ,

where $u y Xa a a= − $β and

( )$ ' 'β = −− −X V X X V ya a a a a a
1 11 .

6.A.23. It is observed that: 

a. $β is the gener al ised least squares esti mate of β in the annual observed model:

By BX Bu= +β ,

i.e. y X ua a a= +β , where the ( )n × 1 vector of annu ally aggre gated random distur bances 
u ua = Β  is such that:

( )Ε u Xa a = 0      ( )Ε u u X V BVB'a a a a= = .

b. The aggre ga tion constraints are satis fied:

By BX BVB' V u$ $ $= + =−β a a a
1 y .

c. The quar terly esti mates can be viewed as the sum of two compo nents: a system -
atic one, given by X $β, and an adjust ment term, given by Lu$ a , where L is the ( )Ν × n

smoothing matrix:

L VB' Va
-1= .

6.A.24. A very impor tant feature of this esti ma tion approach is the capa bility to get an evalua tion of
the preci sion of the esti mates by means of the esti ma tion errors covari ance matrix (Bournay
and Laroque, 1979):

( )( )[ ] ( ) ( )( )( )Ε Ι ΒΝ
$ $ ' 'y y y y L V X XL X V X X LXa a a a a− − = − + − −−1 1

This matrix depends on two compo nents: the former is only related to B and V, the latter is a
system atic one and rises with ( )X LX a− .

6.A.25. The esti ma tion errors covari ance matrix can be used to:

a. compute confi dence inter vals for $y under the hypothesis u ~ ( )N 0, V ;

b. assess reli ability indi ca tors for the esti mates like 
$

$

$σy

y
100 (Van der Ploeg, 1985, 

p.9);
c. make econometric esti ma tions taking into account the ‘noisy’ nature of the data.

6.A.26. The optimal esti ma tion approach offers a natural and coherent solu tion to the extrapo la tion
problem. Given the ( )κ × 1  vectors of related series x n i4 + ,   i q= 1, , ,K  the optimal fore casts for 
y n i4 + ,   i q=1, , ,K  are:
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$ $ $y X w V un i n i n i a a4 4 4
1

+ + +
−= +β    i q=1, , ,K

where ( )w u un i n i4 4+ += Ε  is a ( )Ν × 1  covari ance vector.

6.A.27. From a compu ta tional point of view, the extrapo lated esti mates can be obtained according to 
the general disag gre ga tion formula $ $ ' $y X V V ua a= + −β Β 1 , provided the last q columns of the

aggre ga tion matrix B are null vectors.

6.A.28. In most prac tical prob lems matrix V is unknown and must, there fore, be esti mated according
to suit able assump tions on u. The stochastic models usually consid ered when esti mating
quar terly accounts series are the following:

a. AR(1) model (Bournay and Laroque, 1979)

u ul l l= + <−ρ ε ρ1 1,  .

b. Random walk model (Fernàndez, 1981):

u u ul l l= + =−1 0 0ε , . 

c. Random walk- Markov model (Litterman, 1983, Di Fonzo, 1987):

   u u el l l= +−1     e el l l= +−µ ε1 ,    µ < 1,   u e0 0 0= = .

Dynamic models

6.A.29. Optimal methods as described in the previous section do not include dynamic elements in
their formu la tion. The quar terly path is then derived only from the infor ma tion coming from
the related series. In prac tice, a better descrip tion of macroeconomic time series can be
obtained by using a first- differences model with a small number of parame ters rather than by
a level model. This result has been studied by many time- series econo met ri cians since the
begin ning of the eighties, and it corre sponds to a special non- stationary class of processes
called “inte grated processes”.

6.A.30. Good indi ca tors usually have the same prop er ties as the account items which they are used
to extrapo late. They can capture their statis tical prop er ties in two ways. First, they can
correctly describe short- term changes of the account item but their long- term paths are not
compa rable. In this case, compilers would prefer a model that links first- differences of both
vari ables. Secondly, they can correctly describe short- term and long- term changes of the
related account item. Compilers would then choose a model that links the levels of both
vari ables.

6.A.31. Each of two cases described in § 6.A.30 corre sponds to a particular linear approxi ma tion of
the pair of times series under study, approxi ma tion being used  in the sense that it mini mises
the variance of the one- period fore cast error. Never the less, it is possible to specify a model
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with a small number of parame ters that encom passes both cases without the aim of testing
for their rele vance. In a very auto mated and system atic approach, frequent use of the same
test proce dure can lead to mean ing less analyses of time series model struc tures, whereas
the main interest here is in the ability to produce good short-run fore casts.

6.A.32. Clas sical asymp totic infer ence can be used when vari ables under study do not have the
prop erty of persis tency. The integrated processes mentioned in § 6.A.29 are, however,
characterised by this property which invalidates the use of classical test procedures for the
regression coefficients. Model selec tion must then be based on other criteria such as
treat ment of white noise residuals and stability of esti mations.

6.A.33. Various models can be selected according to the aforemen tioned criteria. For example,
state- space models seem to be good candi dates since they can take in a simple case the
following form: a state equa tion for the non- observed quar terly vari able:

y y xj t j t t t, ,= + +−α β ε1

where y j t,   is the value of the account item to be esti mated at time t . It is assumed that esti -
ma tion at time t can be satis fac to rily calcu lated by means of a dynamic rela tion ship involving
its lagged value and a set of vari ables denoted by x t  (which may contain first differ ences of
vari ables of interest). The error term εt  is assumed to be inde pendent and normally
distributed. In prac tice, the actual obser va tion is the annual figure y a .

6.A.34. The stat is ti cian has to esti mate the regres sion parame ters and the best predic tion of y j t,

condi tional on the obser va tion of the annual quan ti ties y y ya a a T, ,, ,1 2 L  and the quar terly time
series.  The initial value of the time series is assumed to be drawn from the uncon di tional
prob ability distri bu tion of the dependent process. In this frame work, the use of Kalman filter
is helpful and allows the stat is ti cian to compute recur sively the like li hood of the observed
sample. Numerical proce dures then have to be used to compute the maximum like li hood
esti ma tors. Never the less, if greater impor tance ought to be assigned to simple, easily inter -
preted, models then simple esti ma tion methods, which can be easily used by a range of
people with different training, are strongly to be preferred. This is a reason for avoiding the
use of this powerful frame work of state- space models, given that  their methods of parameter 
esti ma tion involve using calcu lated and time consuming algo rithms to compute and maxi -
mise the like li hood func tion. 

6.A.35. The esti ma tion of autore gres sive linear models under the constraint that the sum of the four
quar ters of a given year is equal to the avail able annual account esti mate may be rela tively
compli cated, as illus trated above. Moving from a quar terly dynamic rela tion ship to an annual
dynamic rela tion ship leads to non- linear parame ters and iden ti fi ability prob lems. On the
other hand, in this annual rela tion ship, a corre la tion exists between lagged endoge nous vari -
ables and error terms, which neces si tates the use of instru mental vari able methods when we 
want to use the M-estimate.
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6.A.36. For the current year, meas ure ment errors in the esti mates of the first quar ters of the year are
propa gated by the dynamic speci fi ca tion to the following quar ters, which harms the first
annual growth rate esti mates.

The case of a linear and seasonal dynamic model

6.A.37. The use of dynamic linear models that link quar terly vari ables of the same quarter for
consecu tive years allows compilers to avoid the situa tion iden ti fied in § 6.A.30. The simplest
speci fi ca tion is the following one: 

y y xj t j t t t, ,= + +−α β ε4

where y j t,  is the quar terly value of the account item to be esti mated. In this case esti ma tion is 
easy since regres sion can be fitted without loss of the infor ma tion in the annual equa tion
obtained by time aggre ga tion over the year

y y xa a a a= + +−α β ε1

With ( ) ( ) ( )y y y y ya t j a j a j a j a, , , , ,= + + +− + − + − +4 1 1 4 1 2 4 1 3 4 ,

( ) ( ) ( )x x x x xa t a a a a, = + + +− + − + − +4 1 1 4 1 2 4 1 3 4

( ) ( ) ( )ε ε ε ε εa t a a a a, = + + +− + − + − +4 1 1 4 1 2 4 1 3 4 .

Simi larly, their use during the current year does not imply propa ga tion of meas ure ment error
to the obser va tions which follow. Never the less, care must be taken to select an autore gres -
sive dynamic equa tion with roots such that the forecast- generating process is not explosive.

6.A.38. Using such models implies consid era tion of time series with seasonality. Cali bra tion of non-
 seasonally adjusted indi ca tors allows compilers to compile non- seasonally adjusted
accounts. In some cases, indi ca tors are not able to prop erly describe the season ality of the
related macroeconomic vari able. This may be observed when the sampling design does not
capture seasonal migra tion of the popu la tion. For instance, when on holi days,  the members
of house holds do not go to their usual shops to buy goods and their consump tion may not be
prop erly described by the obser va tion of sales in a constant sample of stores over the year.
The season ality of the indi cator may be misleading. The intro duc tion of a different coef fi cient
for a particular quarter (or even for each quarter) in the equa tion speci fi ca tion allows econo -
metri cians to partly take into account this phenomenon, but this may lead to the intro duc tion
of a large number of parame ters in one equa tion. 

6.A.39. A simple autore gres sive speci fi ca tion for the level of the vari able allows compilers to encom -
pass the situa tions described in § 6.A.30 with a small number of parame ters.

Never the less, as stated in § 6.A.33, infer ence in this kind of model may be non- standard as
soon as the levels of the vari ables are used. Conver gence rates differ according to the
nature of the vari ables. Selec tion of vari ables requires the use of numerous test proce dures,
in particular to test for the persis tence prop er ties of time series under study. Inten sive use of
these proce dures can be time consuming and theo reti cally irrele vant. Model selec tion may
rather rely on criteria related to the use of these equa tions. An impor tant prop erty is
parameter esti mate stability in recur sive exer cises as new obser va tions become avail able.
This is under the hypothesis that no exoge nous infor ma tion, for instance a struc tural modi fi -
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ca tion of the national economy, can be at vari ance with the stability assump tion of the rela -
tion ship between indi ca tors and account items.

6.A.40. Esti ma tion of quar terly time series by such a disag gre gating proce dure, based on dynamic
autore gres sive model, has a draw back. As the model parameter can be effi ciently esti mated
with the annual data, a large number of quar terly times series can satisfy this annual autore -
gres sive speci fi ca tion under the constraint that the sum of the four quar ters of a given year is
equal to the annual esti mate. For instance, an autore gres sive equa tion of order one leaves
three degrees of freedom. The time series for each quarter is defined by the value of the
corre sponding quarter during the first year and the dynamic rela tion ship. Any choice of these 
four starting values is suit able as long as it satis fies the annual sum of the first year.
Compilers have to intro duce a supple men tary crite rion to reduce esti ma tion dimen sion and
to obtain a unique solu tion. These criteria can have various forms: vari ance mini mi sa tion,
mini mi sa tion of contri bu tion of initial condi tions to vari ance, corre spon dence with the
seasonal growth rates of the combi na tion of contem po rary indi ca tors, etc. The criteria have
to be well chosen to ensure that the intro duc tion of a new annual obser va tion does not lead
to a global revi sion of the quar terly time series.

6.A.41. The fore going points will now be illus trated by taking as an example  the measure of the
output of non- ferrous ores, metals and semi- finished prod ucts using French data.

The natural indi cator xt  is the indus trial output index of the product under study (whose
annual value is denoted x a ) from which is to be estimated the quar terly value of the output 
y j t,  in the national accounts system. A static rela tion ship between annual quan ti ties with a
deter mi nistic trend (a A=1 2, , ,K  r = 1, 2,KA, corre sponding to the number of obser va tions in
the sample) has first been speci fied over a sample from 1970 to 1992 and provides the
following results: y xa a a a= + +10 24 7303. . ε  with a Root Mean Square Error (RMSE) equal
to 2901 and a Durbin- Watson statistic equal to 0.7. This value of the Durbin- Watson statistic
does not allow the stat is ti cian to reject the hypothesis of zero auto cor re la tion of the residuals. 

6.A.42. A simple autore gres sive model with the form y y x xj t j t t t t, ,. . . $= + − +− −089 13 68 12 294 4 ε  has
also been fitted to the same data. The RMSE falls to 2114 and the Durbin- Watson statis tics
corrected for lagged endoge nous vari ables rises to 2.1. In this second speci fi ca tion, the
error- term vari ance is reduced and the null hypothesis of no auto cor re la tion of the residual is
accepted at the usual level of confi dence. The use of this model is more satis fying in a
current year since the size of the error- termis reduced and the one- step ahead fore cast is
obtained correctly by the usual linear fore cast formula. The quar terly time series can be
computed following selec tion of a set of four starting values that satisfy the constraint that
their sum is equal to the annual value of the first year in the sample. These values can be
derived from a statis tical opti mi sa tion program, e.g. mini mi sa tion of the contri bu tion of these
four values to the empirical over the sample vari ance of the quar terly time series or a
sub-sample of it.



Multi variate methods (forwarding)

6.A.43. Multi variate methods will be treated, from a formal point of view, in the annex of Chapter 11.



CHAPTER 7

SOME NUMERICAL EXAMPLES

This chapter presents some exam ples of compi la tion of quar terly accounts and it recom mends the
best prac tices to be followed according to the prag matic approach suggested in Chapter 5. The
aggre gates are esti mated according to the avail able infor ma tion and the most suit able method
among those illus trated in Chapter 6. The different approaches are explained, exam ined and some
sugges tions are proposed. The basis of the exam ples is gener ally the esti ma tion of a single aggre -
gate prior to its adjust ment in the balancing process. Which ever method is used, there will be a need 
to go through the steps described in later chap ters for ensuring time consis tency with the annual
data set, balancing and vali dating the accounts, and estab lishing a scheme for revi sions.
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7.01. The process of compi la tion described in Chapter 5 as well as the mathe matical and statis -
tical methods presented in Chapter 6 must be inte grated by a set of numerical exam ples
which can lead the compiler through a better under standing of the different proce dures. The
aim of this chapter is:

• to lead the compiler through the choice of the more appro priate approach on the base of
the avail able set of infor ma tion;

• to explain the utili sa tion of the different methods;
• to illus trate how the result can be evalu ated.

The analysis and the comparison of the result obtained under different condi tions and by
using different methods will play an essen tial role in the process of quality improve ment of
quarterly national accounts.

The exam ples presented in this chapter have been mainly obtained by using the Ecotrim
program. Ecotrim is a soft ware for univariate and multi variate temporal disag gre ga tion
devel oped by Euro stat (for more details, see the annex to this chapter).

7.02. The philosophy of compi la tion has been described in Chapter 5 and, in particular, in Fig. 5.1.
As previ ously stated, the choices to be made in the scheme of compi la tion depend on the
avail able infor ma tion and on the philosophy that under lies the quar terly national accounts
system.

7.03. In this chapter, several prac tical situa tions are presented following an ideal path that
considers the different cases that a quar terly national compiler can find during his activity. It
should be noted that the compi la tion process, which has been described in this hand book,
involves many aspects starting from the choice of basic statis tics till the revi sion process of
past data. Some of these aspects have been treated in Chap ters 2, 4, 5, 6 some others will
be discussed in the following chap ters. Never the less, the compilers should have in mind that
the construc tion process of quar terly accounts covers all these different items and involves
all the different inter re lated prob lems.
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Esti ma tion of an aggre gate: different approaches according to the avail able
infor ma tion and the philosophy of compi la tion

7.04. In order to define exactly the limits of the exam ples presented in this chapter, it is useful to
keep always in mind that:

• only the univariate esti ma tion problem is treated in this chapter;
• the multi variate analysis is presented in Chapter 11;
• any other aspect like accounting defi ni tion, treat ment of season ality, revi sions, etc., is

expressly ignored in this chapter.

7.05. The ideal process of compiling a quar terly aggre gate, given the avail able infor ma tion, is
described in the following para graphs. This descrip tion follows the different steps of the
scheme of Fig. 5.1 and analyses the corre sponding different situa tions.

Our approach evolves from the situa tion of total lack of infor ma tion till that one in which direct 
infor ma tion is avail able. The aim of this path is to give sugges tions on how to treat the
different situa tions that a national accountant may face with. 

At the end of this chapter it will be clear to the reader that, apart from any personal appre cia -
tion, there is a strong rela tion between the choice of a specific group of statis tical methods
and the amount and quality of the avail able infor ma tion. This corre spondence demon strates
that the different statis tical proce dures described in the previous chapter have been
designed to answer to well speci fied situa tions.

Exis tence of data sources for the target quar terly accounts aggre gate

7.06. The first step in the compi la tion process is to verify if data sources for the target vari able do
exist. Obvi ously, if data sources do not exist at all, the quar terly national accountant should
look for new and alter na tive data sources.

If there are no quar terly data sources avail able but only annual data sources, then, following
the scheme of Chapter 5, trend extrapo la tion or univariate temporal disag gre ga tion models
without indi ca tors may be used (Stage 5 of Fig. 5.1). Obvi ously, the accountant will decide to
use quar terly sources, when avail able, instead of using this approach.
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Stage 5: trend extrapo la tion or use of univariate models without indi cator
vari ables

7.07. In case of lack of quar terly infor ma tion related to the aggre gate, the only avail able possi bility
to obtain an esti mate of the quar terly figures consists in using trend extrapo la tion or
univariate models that do not use related series.

7.08. In several cases, national accounts compilers face this situa tion. Two different cases can be
distin guished:

a. only the annual values of the series are avail able;
b. quar terly values concerning the aggre gate are avail able but only until the last 

avail able year.

Univariate models

7.09. In the former case, the quar terly figures can be derived from the annual values by using
smoothing methods or time series methods. As stated in § 6.36, smoothing methods
assume that the unknown quar terly trend can be conven iently described by a mathe matical
func tion of time (for example, sinu soidal func tions, continuous func tions that fufil specific
require ments, etc.).  No quar terly infor ma tion is avail able, so the quar terly path is given a
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Figure 7.1: Annual and quar terly esti mated data (Boot, Feibes and Lisman)
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priori or chosen within a larger class, such that the neces sary condi tion of satis fying aggre -
ga tion constraints and the desir able condi tion of smooth ness are both met.

It should be noted that smoothing methods do not allow extrapo la tion of quar terly figures
since they are designed only to give a quar terly break down of avail able annual figures.

If a national accounts compiler has at his disposal an annual series and he wants to esti mate
the corre sponding quar terly figures, with no quar terly infor ma tion at all, he can use, for
example the Boot, Feibes and Lisman tech nique (see § 6.A.06-6.A.08) to derive quar terly
values. 

Fig. 7.1 shows the aggre gate annual series and the corre sponding esti mated quar terly
series obtained by using the Boot, Feibes and Lisman tech nique. Clearly, the quar terly path
is quite smoothed because of the lack of quar terly infor ma tion and depends on the
hypotheses under lying this approach.

7.10. For a correct under standing of these methods, it should be noted that:

• to be able to produce the current year esti mates a fore cast  value of the current year is
needed. All the four quar ters of the current year are therefore esti mated at the same time.
Further, in order to improve the reli ability of those esti mates it may be useful to update
regu larly the fore casted annual value and then to re-estimate the quar terly figures;

• due to the unavail ability of the quar terly data sources, any infra- annual move ment (i.e.
seasonal move ments) cannot be kept by these proce dures. For this reason, the resulting
quar terly figures cannot be consid ered as season ally adjusted but, more appro pri ately,
they have to be consid ered, as “smoothed by defi ni tion”.

7.11. Time series methods  repre sent an alter na tive solu tion to the same situa tion in which no
quar terly infor ma tion is avail able. Quar terly data are inter po lated according to the time series 
approach (ARIMA model approach). The quar terly path is derived from the rela tion between
the ARIMA models asso ci ated to the known annual series and the unknown quar terly series
(for further details, see § 6.A.16-6.A.20). The quar terly ARIMA model can also be used to
obtain extrapo la tions during the current year, before the annual data are avail able. These
tech niques over come the limit of the smoothing tech niques concerning extrapo la tion and
repre sent a valid solu tion when only annual data are avail able.

Fig. 7.2 shows the esti mates obtained by using the Wei and Stram tech nique (§ 6.46).
Extrapo la tion for the first two quar ters of year t+1 are also esti mated by using the quar terly
esti mated ARIMA model.

As in the smoothing case, the quar terly path is quite smooth and is derived from the ARIMA
struc ture of the involved series. 

By conse quence, the second remark of § 7.10 is valid also in this case.
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In the figure are also illus trated the confi dence interval asso ci ated to the esti mated quar terly
series. Clearly the upper and the lower bound tend to increase when they refer to the two
extrapo lated quar ters.

Table 7.1: Aggre gated and disag gre gated ARIMA models (Wei and Stram)

Aggre gated (annual) ARIMA model Disag gre gated (quar terly) ARIMA model

Autore gres sive order 1 Autore gres sive order 1

Differ encing order 0 Differ encing order 0

Moving average order 0 Moving average order 2

Seasonal period 0 Seasonal period 0

Seasonal autore gres sive
order

0 Seasonal autore gres sive
order

0

Seasonal differ encing
order

0 Seasonal differ encing
order

0

Seasonal moving average
order

0 Seasonal moving average
order

0

Vari ance 1,3254E+09 Vari ance 9,3728E+07

Poly no mial AR: AR (1) +0,01230 Poly no mial AR: AR (1) +0,01230

Poly no mial MA: MA (1) -0,85796

Poly no mial MA: MA (2) 0,17536

Figure 7.2: Comparison between annual and estimated quarterly data (Wei and Stram)
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Trend extrapo la tion

7.12. Trend extrapo la tion is based on the idea that a quar terly series, strictly related to the target
vari able, is avail able till the last avail able year.

This case can be of prac tical appli ca tion in two situa tions:

• basic infor ma tion exists but cannot be used during the current year due to the high
time-lag of avail ability;

• basic infor ma tion was avail able till the recent past but for different reasons it is not longer
avail able. 

The usual tech niques of extrapo la tion repre sent a common solu tion to both the situa tions
described above.

7.13. The main extrapo la tion tech niques which can be usefully applied to solve the problem are:

• univariate ARIMA tech niques;
• univariate expo nen tial smoothing tech niques.

In both cases, when the new annual value becomes avail able, the prelimi nary results must
be adjusted in order to respect time consis tency require ments. Finally, it may be useful to
observe that, if  the past values of the quar terly aggre gate exist in both unad justed and
seasonal adjusted form, it is possible to extrapo late both series by means of ARIMA models.

Fig. 7.3 illus trates the results obtained by applying the trend- extrapolation tech niques. Fore -
casts for the first two quar ters of 1998 are derived from the ARIMA model iden ti fied and esti -
mated on the quar terly series avail able till end 1997. Clearly this method cannot forseen
move ments which are not linked to the path described by the path values of the series. For
comparison purposes in Fig. 7.3 the real quar terly values (recorded at the end of 1998) are
illus trated too.

Figure 7.3 Comparison between real data and forecasts
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Stage 4: quar terly data unsuit able to be used to produce an esti mate of the
aggre gate

7.14. If there are existing quar terly data for the aggre gate but they are neither close to the ESA
1995 concept of the aggre gate, nor suit able for using in a model to produce an esti mate of
the aggre gate, the accountant has to use other methods of compi la tion of the quar terly
figures. Normally, the strategy to be followed in this case is to look for new and alter na tive
data sources in order to find suit able quar terly infor ma tion to be used in the compi la tion.

Stage 3: quar terly data not close to ESA 1995 concepts but suit able to be used
as indi ca tors

7.15. If the accountant has at his disposal quar terly data that are not close to ESA 1995 concepts,
but that can be used in a model to produce an esti mate of the aggre gate, mathe matical and
statis tical methods are the instru ment to be used to compile the quar terly figures of the
aggre gate. The avail able infor ma tion corre sponds to related series (indi ca tors) that consti -
tute the basis of optimal methods, as described in Chapter 6 (§ 6.47-6.50) and in its annex
(§ 6.A21-6.A.28).

Figure 7.4: Annual data, quar terly indi cator and quar terly esti mated data (Chow and Lin)
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Not only optimal methods can be used at this stage, but all the methods that involve the use
of a quar terly indi cator.

7.16. The main problem in using this approach is to decide if the avail able quar terly data are suit -
able to be used in a model. This means that the quar terly avail able figures have to be related
to the target aggre gate. To check the rela tion between quar terly indi cator and the aggre gate
several criteria can be used: rela tions derived from the economic theory, statis tical tests on
the corre la tion between the two vari ables, national accounts compi ler expe ri ence, etc.

7.17. As already stated in Chapter 6, optimal methods give the possi bility of making extrapo la -
tions, if the related quar terly series are avail able for the extrapo la tion period. In Fig. 7.4 an
example with the annual aggre gate, the quar terly related series and the esti mated quar terly
values is presented.

Table 7.2 - Information associated to the values estimated by using optimal methods (Chow and Lin) 

DATE Esti mated
Value

Std Devia tion Reli ability* Low bound High bound

1994 1 239 168,58 366,66 0,15 238 225,90 240 111,27

1994 2 242 116,18 296,90 0,12 241 352,84 242 879,52

1994 3 245 592,48 296,52 0,12 244 830,12 246 354,83

1994 4 251 056,75 368,74 0,15 250 108,72 252 004,78

1995 1 253 072,65 366,62 0,14 252 130,08 254 015,23

1995 2 255 880,34 296,38 0,12 255 118,36 256 642,32

1995 3 257 662,07 296,34 0,12 256 900,18 258 423,96

1995 4 257 802,53 367,11 0,14 256 858,69 258 746,37

1996 1 254 363,17 385,44 0,15 253 372,19 255 354,15

1996 2 262 151,30 300,00 0,11 261 379,99 262 922,60

1996 3 263 427,56 300,50 0,11 262 654,99 264 200,14

1996 4 263 535,84 368,93 0,14 262 587,32 264 484,35

1997 1 259 503,25 393,22 0,15 258 492,28 260 514,23

1997 2 262 920,65 308,99 0,12 262 126,22 263 715,07

1997 3 264 754,42 296,56 0,11 263 991,97 265 516,87

1997 4 268 499,56 424,73 0,16 267 407,58 269 591,54

1998 1 271 913,43 625,14 0,23 270 306,19 273 520,68

1998 2 269 068,25 681,89 0,25 267 315,10 270 821,40

* Reli ability indi cator: 100 σ j jy/ $ ;  j=1...n (Van der Ploeg, 1985)

7.18 As it can easily see in the first graph, the quar terly indi cator under esti mate the real quar terly
series (i.e., on an annual basis the serie of the quar ters do not match with the annual values). 
Anyway it gives a quar terly path that the esti mated series in the second graph follows by
respecting the time constraints too.
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Table 7.2 illus trates the results obtained by using the Chow and Lin white noise model. This
method supply also related infor ma tion like stan dard devia tion, confi dence interval and a
reli ability coef fi cient.

Stage 2: quar terly data close to ESA 1995 concepts

7.19. If the quar terly avail able data are close to ESA 1995 concepts, only some adjust ment have to 
be made to use them in compiling quar terly accounts. Typi cally, the adjust ments concern the 
coverage of the esti mated item or the accrual basis of compi la tion.

In order to be adjusted, the quar terly indi ca tors can be put in a statis tical model, or adjusted
according to the usual tech niques (grossing up tech niques, coverage tech niques, etc.).
Coher ence of the adjusted data with annual values can be assured by using statis tical
models.

7.20. A particular case of quar terly data close to ESA 1995 concepts arises when the quar terly
avail able series are coherent in terms of defi ni tion, coverage and accrual basis, but they do
not fulfil the annual temporal constraints. In this case, quar terly data can be consid ered as
prelimi nary esti mates that have to be adjusted to match annual data. The discrep ancy
between the aggre gated quar terly data and the real annual data can be distrib uted according 
to two steps adjust ment methods, as illus trated in § 6.38-6.44 and § 6.A.09-6.A.15.

Table 7.3 and Fig. 7.5 show  an example of esti mates obtained by applying two steps adjust -
ment tech niques.
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Figure 7.5: Comparison between direct and two- steps adjusted data (Denton)
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Table 7.3 - Two-steps adjustment method - comparison between direct data and adjusted data (Denton)

Year Annual series Quarter Quar terly direct
data

Differ ence Two- steps adjusted 
data

Differ ence

1991.1 238.6 238.6
1991.2 244.3 244.3
1991.3 247.1 247.1
1991.4 249.2 249.2

1991 979.2 979.2 0.0 979.2 0.0

1992.1 254.1 254.2

1992.2 252.4 252.6

1992.3 249.0 249.3

1992.4 245.6 246.0

1992 1002.1 1001.2 1.0 1002.1 0.0

1993.1 238.7 239.3
1993.2 235.0 235.6
1993.3 235.1 235.8
1993.4 232.8 233.5

1993 944.1 941.5 2.7 944.1 0.0

1994.1 238.5 239.2
1994.2 241.5 242.1
1994.3 245.0 245.6
1994.4 250.4 251.0

1994 977.9 975.4 2.6 977.9 0.0

1995.1 252.4 253.1
1995.2 255.2 255.9
1995.3 256.9 257.7
1995.4 257.1 257.8

1995 1024.4 1021.6 2.8 1024.4 0.0

1996.1 253.7 254.5
1996.2 261.2 262.1
1996.3 262.3 263.4
1996.4 262.2 263.4

1996 1043.5 1039.5 4.0 1043.5 0.0

1997.1 258.0 259.4
1997.2 261.1 262.8
1997.3 262.8 264.8
1997.4 266.6 268.8

1997 1055.7 1048.5 7.2 1055.7 0.0

1998.1 270.1 272.6
1998.2 267.5 270.2
1998.3 272.3 275.1
1998.4 274.5 277.4

1998 1095.4 1084.3 11.1 1095.4 0.0
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In the example, the quar telry direct data are derived from basic statis tics that, whilst they
cover exactly the aggre gate in 1991, they win an increasing part of the phenomenon starting
from 1992. Basic statis tics are then not capable of covering the whole phenomenon in the
last years. The two- steps adjust ment method gives a solu tion to this problem and, at the
same times main tains the same path as direct data (see Fig. 7.5).

Stage 1: data fully coherent with ESA 1995 concepts

7.21. If the basic sources are fully coherent with the ESA 1995 concept of the aggre gate, two
different approaches can be followed: (i) the data can be used directly in the accounts, with
only the simple adjust ment linked to grossing up, (ii) the data can be put in a statis tical model
to derive the figures for the aggre gate.

7.22. The choice between the two approaches (Stage 1A and Stage 1B) is mainly linked to the
philosophy of compi la tion of quar terly accounts. For those coun tries in which quar terly
accounts are mainly compiled using direct infor ma tion, the approach of Stage 1A repre sents
the compi la tion proce dure when they dispose of infor ma tion fully coherent with ESA 1995.
The only addi tional opera tions to be made, according to § 5.09, concern some clas si fi ca tion
changes for disag gre ga tion. 

Table 7.4: Parameter esti mates and statis tics in optimal methods

The value of the parameter is: xx,x

Dependent variable: AGGREGATED Min SSR Par: -.99 to .99

Variable Estimate Std Error t-Stat

CONSTANT xx,x xx,x xx,x

INDICATOR xx,x xx,x xx,x

Valid Cases xx,x Degrees of freedom xx,x

Total SS: xx,x Residual SS: xx,x

R-Squared: xx,x Rbar-squared: xx,x

STD error of est: xx,x Log-likehood: xx,x

xx,x: xx,x Probability of F: xx,x

Akaike Info Criterion: xx,x Heterosk condition number: xx,x

Durbin-Watson: xx,x Jarque-Bera normality stat.: xx,x

Box-Pierce statistic 1: xx,x Box-Pierce statistic 2: xx,x

Ljung Box Q-statistic 1: xx,x Ljung Box Q-statistic 2: xx,x



189

Hand book on quarterly accounts Some numerical examples

7.23. Stage 1B describes  the situa tions of those coun tries in which the so-called indi rect approach 
to the compi la tion of quar terly accounts is the main approach. The quar terly avail able data
are used as input in statis tical models to derive the quar terly figures of the aggre gate, even if
they are fully coherent with ESA 1995 concepts. The statis tical model approach is an alter na -
tive approach that, as the direct approach, ensures time consis tency and effi ciency of the ob -
tained quar terly data. Further more, statis tical methods supply more infor ma tion asso ci ated
to the figures, like confi dence inter vals and reli ability statis tics. In addi tion, they supply a
complete set of regres sion diag nos tics which give to the user an idea of the fitness and of the
adequacy of the chosen model. Table 7.4 presents a complete set of diag nos tics asso ci ated
to the optimal disag gre ga tion methods.

7.24. If the avail able infor ma tion is totally coherent with ESA 1995 concepts and repre sents
exactly the quar terly figures of the aggre gate, clearly the fact to put such infor ma tion in a
statis tical model (approach Stage 1B) will produce the obvious expected results on the
parame ters of the regres sion model: the value of the constant is not signifi cant, the regres -
sion parameter is very close to one and the autore gres sive parameter asso ci ated to the error 
part of the model is small. Ideally, the autore gres sive parameter should be zero, as well as
the constant, and the regres sion coef fi cient equal to one.

Table 7.5 shows the result of the esti ma tion of the quar terly aggre gate by using as indi cator
the quar terly series itself. 

Table 7.5: Parameter esti mates and statis tics

The value of the parameter is:

Dependent variable: AGGREGATED Min SSR Par: -.99 to .99

Variable Estimate Std Error t-Stat

CONSTANT 0,00 3,79 0,00

INDICATOR 1,00 0,00 116528296624613,00

Valid Cases 7,00 Degrees of freedom 5,00

Total SS: 2481066540,24 Residual SS: 0,00

R-Squared: 1,00 Rbar-squared: 1,00

STD error of est: 0,00 Log-likehood: -139,90

F (2,5): 1,00 Probability of F: 1,00

Akaike Info Criterion: -42,91 Heterosk condition number: -1,00

Durbin-Watson: 2,08 Jarque-Bera normality stat.: 0,70

Box-Pierce statistic 1: 0,27 Box-Pierce statistic 2: 2,15

Ljung Box Q-statistic 1: 0,41 Ljung Box Q-statistic 2: 3,79



CHAPTER 7 - Annex

ECOTRIM:
SOFTWARE FOR MATHEMATICAL AND STATISTICAL METHODS
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ECOTRIM: software for mathematical and statistical methods

Introduction

7.A.01. Economic data esti ma tion issues like those discussed in Chapters 6 and 7 are strongly
concerned by most statis tical agen cies, which could find it useful to have at their disposal a
compu ta tional support which permits them to use temporal disag gre ga tion tech niques like
those illus trated in the previous chapters.

ECOTRIM is a program that supplies a set of mathe matical and statis tical tech niques to
carry out temporal disag gre ga tion.

7.A.02. ECOTRIM is written in Visual Basic and C++. It offers a user friendly approach to temporal
disag gre ga tion. The user is asked to specify the tech niques that he wants to run, besides the
obvious infor ma tion concerning the time series to be treated.

7.A.03. ECOTRIM offers the possi bility to work in two different ways: it can be used in an inter ac tive
mode or in batch mode according to the account ant’s require ments.

Inter ac tive mode

The inter ac tive mode allows the user to run an inter ac tive session. This mode requires an
active role of the user, that is, by using a set of windows, he has to specify to the program
all the infor ma tion needed and make the choices concerning the tech niques that he
wants to use to derive the quar terly series.

Batch mode

Alter na tively, ECOTRIM can be used in a batch session. In this case the user writes a
batch file, by using an editor or the specific tool offered by the program, according to a set
of rules, and then runs it from the batch windows menu. The batch mode approach to the
program is particu larly suit able to treat large number of series. In fact, the batch
command file can contain more batch jobs, each one corre sponding to a set of instruc -
tions to perform the esti ma tion of the quar terly values via temporal disag gre ga tion tech -
niques. So the program can be used in an auto matic way to treat several series according 
to the proce dures chosen by the user and speci fied in the batch command file. 
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7.A.04. In order to give an idea of the oppor tu ni ties that ECOTRIM offers and that resume the meth -
odo logical aspects that have been treated in the previous chapters, the main char ac ter is tics
of the soft ware are briefly illus trated following a user point of view (for more details see the
manual asso ci ated to the program).

The main windows that ECOTRIM proposes to the user are the following:

a. Inter ac tive mode;
b. Batch mode;
c. Graphs and display;
d. Tools windows (like options, status, etc.).

Inter ac tive mode

7.A.05. The inter ac tive window starts as a normal inter ac tive program asking for the input data.
Through a set of windows driven menus, the user must specify the input data (at least the
aggre gated series for example, the annual series, and the aggre ga tion scheme for example,
annual ⇒ quar terly) that should be adequate to the aims of the use of the program. For
example, if the user wants to apply a tech nique that requires related series, he has to load
the related series, the same for the contem po ra neous constraint and the prelimi nary esti -
mates when they are demanded.

7.A.06. When all the input data are loaded, the user has to choose the temporal disag gre ga tion tech -
nique that he wants to apply to the aggre gated time series. A first impor tant distinc tion is
made between univariate and multi variate methods.

Univariate methods

7.A.07. The univariate methods allow treating the univariate disag gre ga tion problem, that is to disag -
gre gate a single series in order to fulfil temporal aggre ga tion constraints. According to the
infor ma tion avail able, ECOTRIM offers two main options: (i) disag gre ga tion without related
series and (ii) disag gre ga tion with related series.

• In the former case the only avail able infor ma tion corre sponds to the aggre gated series
and, some times, the ARIMA model of its gener ating process. The proce dures offered by
ECOTRIM are, there fore, mathe matical proce dures or ARIMA model based proce dures:

- Boot, Feibes and Lisman’s proce dure;
- Denton’s proce dure;
- Wei and Stram’s proce dure;
- Al-Osh’s proce dure.
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Whilst the first two methods are mathe matical ones, the last two are ARIMA model based
tech niques and require the knowl edge of the aggre gated ARIMA model (or alter na tively
the use of the auto matic ARIMA iden ti fi ca tion and esti ma tion module).

• The disag gre ga tion by related series uses the idea that one or more logi cally corre lated
high- frequency series are avail able (note that here it is not to consider the problem to
verify this hypothesis). In this case ECOTRIM offers the following tech niques:

- AR(1) proce dure;
- Fernàn dez’s proce dure;
- Litter man’s proce dure;

AR(1), Fernàndez and Litter man’s are optimal proce dures.

All the tech niques produce the esti mated disag gre gated series and some of them offer other
infor ma tion like confi dence inter vals (not avail able for mathe matical/adjust ment approach),
diag nos tics or the disag gre gated esti mated ARIMA model (obvi ously, only for ARIMA model
based approach).

The neces sary input infor ma tion to be used in a single method is directly asked to the user in
windows that help and drive the choice.

Multi variate methods

7.A.08. As to the multi variate methods, ECOTRIM permits to esti mate disag gre gated series and to
fulfil temporal and contem po ra neous constraints. Both pure adjust ment and optimal, in the
least squares sense, tech niques are avail able:

- White noise proce dure;
- Random walk proce dure;
- Rossi’s proce dure;
- Denton’s proce dure.

The first two options corre spond to the optimal multi variate approach, while the remaining
ones to the adjust ment approach. It should be noted that in the last two cases prelimi nary
esti mated series are needed.

As in the univariate case, the neces sary input infor ma tion has to be supplied to the program.
Specific windows drive the users in filling in the input infor ma tion in order to achieve the
desired disag gre ga tion.
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Graphs and display

7.A.09. The graphs and display option allows the user to see and analyse the results of the inter ac -
tive session. By choosing this option, the user can plot the series that are involved in the
temporal disaggre ga tion process both in over lap ping and non-overlapping mode. In this
way, the user can verify the path of the series (aggre gated, related, esti mated, etc.), make
comparisons between the results asso ci ated to different temporal disag gre ga tion tech -
niques or between the esti mated series and the corre sponding aggre gated of related series.

Diag nos tics are asso ci ated to the esti mated series deriving from tech niques that allow their
calcu la tion, as well as confi dence inter vals.

Facili ties, like zoom for data and graphs, are offered by the program as well as the possi bility
to print the results and/or the graphs.

Batch mode

7.A.10. Whilst ECOTRIM inter ac tive mode is essen tially an instru ment conceived to handle series by 
series and mainly devel oped for analysis and research purposes, ECOTRIM batch mode
has been devel oped to handle the temporal disag gre ga tion of a large amount of series.

For this reason the main element of the batch mode is a batch command file that stores a
group of commands that resumes the instruc tions that a user should specify in an inter ac tive
session. Further, the batch file can be struc tured in several jobs corre sponding to different
set of data to be analysed.

ECOTRIM batch mode is particu larly useful in a national accounting context that requires a
highly auto mated approach to the temporal disag gre ga tion problem.

The output of a batch session is a file containing the esti mated series and a file containing
the diag nos tics and the history of the ECOTRIM session.

 Future improve ments and devel oping lines

7.A.11. ECOTRIM is a program that incor po rates the most known temporal disag gre ga tion tech -
niques. The Windows 95/98 version has been devel oped incor po rating the sugges tions of
the users  and the expe ri ence cumu lated using previous versions. Some advanced features
are not yet in the program since they are still under theo retical assess ment and study.

7.A.12. Some new inter esting features in treating temporal disag gre ga tion seem particu larly suit able 
to be incor po rated in ECOTRIM. With refer ence to recent papers which appeared in the
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dynamic model approach litera ture, the devel op ment of Kalman filter tech niques and
sugges tions coming from certain National Statis tical Insti tutes, in the future ECOTRIM will be 
enhanced with:

• dynamic model approaches;
• non- linear constraints, asso ci ated in particular to loga rithmic trans for ma tions;
• devel op ment of Kalman filter tech niques;
• specific accounting treat ments;
• coin te gra tion analysis aspects.



PART IV



CHAPTER 8

THE SEASONAL COMPONENT IN THE AGGREGATES

The treat ment of season ality and calendar effects is a key consid era tion for quar terly national
accounts. This chapter intro duces the under lying theory, the models and methods currently
avail able for under taking seasonal adjust ment, and the various meth odo logical prob lems involved,
notably the constraint of the adjusted quar terly figures to a balanced set of annual data.
Adjust ments for calendar effects, and the source data for these adjust ments, are also exam ined.
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The seasonal compo nent in the aggre gates

8.01. Due to the perio dicity at which they are recorded, quar terly series quite often show short-
 term move ments caused by the weather, habits, legis la tion, etc., which are usually defined
as seasonal fluc tua tions. These move ments tend to repeat them selves in the same pe ri od
(month or quarter) each year.

Although season ality is an inte gral part of quar terly data, it may repre sent an impedi ment to
effec tive analysis of the busi ness cycle.

Causes of season ality1

8.02. It is a very well known fact that many economic series display season ality, that is, they have
an observ able compo nent consisting of a fairly constant shape repeated at a particular
frequency (for example every 4 quar ters or every 12 months). This compo nent is often
treated as being so easily explained that neither an exact defi ni tion nor an expla na tion of its
origins is required. Ignoring consid era tion of causa tion can lead to impre cise or improper
defi ni tions of season ality and conse quently to misun der standing of why series require
seasonal adjust ment as well as to improper criteria for a good method of adjust ment. There
can also be impli ca tions for the evalua tion of the effects of adjust ment both on a single series 
and when relating two or more series. These consid era tions do not neces sarily lead to better
prac tical methods of adjust ment but they should lead to a better under standing of how to
inter pret time series and econometric analysis involving seasonal compo nents and season -
ally adjusted series. 

8.03. There are at least four, not totally distinct, classes of causes of seasonal fluc tua tions in
economic data:

A.     Calendar
The timing of certain public holi days, such as Christmas and Easter, clearly affect
some series, particu larly those related to produc tion. Many series are recorded over
calendar months, and as the number of working days varies consid erably from one
month to another, in a prede ter mined way, this will cause a seasonal move ment in flow 

1 § 8.02 - 8.07 are mainly derived from “Seasonality: causation, interpretation and implications”, C.W.J. Granger.1 § 8.02 - 8.07 are mainly derived from “Seasonality: causation, interpretation and implications”, C.W.J. Granger.
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vari ables, such as imports or produc tion. The working days problem could also lead to
spurious corre la tion between other wise unre lated series.

B.     Timing deci sions
The timing of school vaca tions, the ending of univer sity sessions, the payment of
company divi dends, the choice of the end of a tax- year or accounting period are all
exam ples of deci sions made by indi viduals or insti tu tions that cause impor tant
seasonal effects, as these events are inclined to occur at similar times each year. They 
are gener ally deter mi nistic, or pre- announced, and are deci sions that produce very
pronounced seasonal compo nents in series such as employ ment rates. These timing
deci sions are gener ally not neces sarily tied to any particular time in the year but by
tradi tion have become so.

C.     Weather
Actual changes in tempera ture, rain fall and other weather vari ables have direct effects
on various economic series, such as those concerned with agri cul tural produc tion,
construc tion and trans por ta tion, and conse quent indi rect effects on other series. It
could be argued that these climatic factors are the true seasonal effect, being a conse -
quence of the annual move ment of the earth's axis which leads to the seasons.
Weather can lead to major random effects, too.

D.     Expec ta tion
The expec ta tion of a seasonal pattern in a vari able can cause an actual seasonal effect 
in that or some other vari able, since expec ta tions can lead to plans that then ensure
season ality. An example is toy produc tion in expec ta tion of a sales peak during the
Christmas period. Without the expectation- planning aspect, the seasonal pattern may
still occur but might be of a different shape or nature. Expec ta tions may arise because
it has been noted that the series being consid ered has in the past contained a seasonal 
pattern, or because it is observed that acknowl edged causal series have a seasonal
compo nent.

8.04. These four groups may be thought of as basic causes. They are not always easily
distinguish able, may often merge together and the list of basic causes may not be complete.
Some series may have seasonal compo nents which are only indi rectly due to these basic
causes. Weather may cause a seasonal pattern in grape produc tion which then causes a
seasonal distri bu tion in grape prices, for example. For many series, the actual causa tion of a
seasonal effect may be due to a compli cated mix of many factors or reasons, due to the
direct impact of basic causes and many indi rect impacts via other economic vari ables. Even
if only a single basic cause is oper ating, the causal func tion need not be a simple one and
could involve both a variety of lags and non- linear terms.

8.05. Two impor tant conclu sions can be reached from such consid era tions, (i) that the causes of
the seasonal compo nents can be expected to have differing prop er ties, and (ii) that the
seasonal compo nents cannot be assumed to be deter mi nistic. Although it would be
interesting and perhaps worth while to perform a causal analysis of the seasonal compo nent
for every major economic series, this task would be both diffi cult and expen sive. Never the -
less, it would be unrea son able to assume that all seasonal compo nents are of the type
included in a simple model and this must be acknowl edged when attempting to season ally
adjust a series. Even though some of the basic causes can be thought of as deter mi nistic
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series, the calendar and timing deci sions, for example, there is certainly no reason to
suppose that they will lead to deter mi nistic seasonal compo nents, as the reac tion to these
causes need not be deter mi nistic. The other basic causes, weather and expec ta tions, are
not deter mi nistic and cannot lead to deter mi nistic seasonal. Although an assump tion of a
deter mi nistic seasonal compo nent may have some value, this value is usually very limited
and leads to tech niques very far from optimal. The consid era tion of causa tion also throws
doubt on the idea of the seasonal being simply either an addi tive or a multi pli ca tive compo -
nent (§ 8.12 - 8.16).

8.06. Before turning to the problem of how to define season ality, it is worth while consid ering briefly 
the types of eco nomic series that are clearly seasonal and those that are not. The types of
series that are adjusted are gener ally those concerned with pro duc tion, sales, inven to ries,
personal income and consump tion, govern ment re ceipts and expen di tures, profits, unem -
ploy ment rates, imports and exports. Se ries not season ally adjusted include prices, other
than farm and food prices, interest rates, exchange rates, index of consumer senti -
ment, liquid liabili ties to foreigners and govern ment assets. If it is possible to generalise
about such a wide range of vari ables, it seems that those needing adjust ment are usually
vari ables requiring plan ning or long- range deci sion making, whereas the non- adjusted
series are typi cally those that can quickly change in value and so require only a stream of
short-run deci sions. If one tries to write down the main causes of seasonal components in
the first group of vari ables,  it is easily seen that the proper speci fi ca tion of these causes is
not a simple task and that this problem needs to be tackled by empirical analysis as much as
by intro spec tion.

The defi ni tion of the season ality: the time series point of view

8.07. For our purposes, we here define as “seasonal” any pattern that repeats on a regular basis in 
the same month or quarter each year, no matter what its cause: climate, customs and tradi -
tions, admin is tra tive rules, or what ever. It may be helpful to define this appar ently simple
concept more mathe mati cally. It is obvious that this defi ni tion should not be based on a
specific model, as this model may not prop erly reflect reality, nor should it rely on the
outcome of a particular method of adjust ment, as the method may not be ideal and it also
becomes diffi cult to evaluate that particular method. These limi ta tions, together with the fact
that the most obvious feature of a seasonal compo nent is its repeti tive ness over the
seasonal period, strongly suggest that a defi ni tion can be most natu rally stated in the time
series domain. Specifi cally the frequency domain is the right frame work in which this kind of
defi ni tion can be stated, as spec tral methods inves ti gate particular frequen cies and are
essen tially model- free.

8.08. Season ality can now be consid ered more formally. Let Xt be a stochastic gener ating process
and xt, t = 1, ..., n be a time series gener ated by this process. Xt is assumed to be stationary.
Let ( )f ω  be the power spec trum of Xt and ( )h ω  the esti mated spec trum derived from the
observed xt. Define the seasonal frequen cies to be ωs k=1,2,...,[N/2] , where ωs=2π/N,  N is
the number of obser va tions of the series taken in a four- quarters period and [N/2] is the
largest integer less than N/2. For ease of expo si tion, the case of quar terly recorded data will
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be consid ered almost exclu sively in what follows, so that the seasonal frequen cies are just
2πk/4; k=1,2. Further, define the set of seasonal frequency bands to be

( ) ( ){ }ω ε ω ω κ ε ω κ ε κs s s= ∈ − + =; , ,1 2

and so consists of all frequen cies within  ε of the seasonal frequen cies.

 Defi ni tion 1

The process Xt is said to have prop erty S if ( )f ω   has peaks within  ( )ω εs  for some small ε>0.

Defi ni tion 2

The series xt is said to appar ently have prop erty S if ( )h ω  has peaks in ( )ω εs  for some small
ε>0.

A process with prop erty S is called a process with seasonal compo nent.

Defi ni tion 3

A process St is said to be strongly seasonal if the power contained in ( )ω εs   almost equals the 

total power, for some appro priate, small ε.

Thus, the vari ance due to the seasonal band frequen cies is nearly equal to the total vari ance
of the process St. It follows that ( )f ω  is rela tively small for ω in the region outside ( )ω εs

compared to ω in the region  ( )ω εs . The choice of ε  is unfor tu nately arbi trary and has to be left

to the indi vidual analyst. It can be strongly argued that the need for allowing the seasonal

compo nent to be non- deterministic implies that it is not correct to take ε=0.

The assump tion of station arity in these defi ni tions is too restric tive. Although the spec trum is
strictly based on this assump tion, the problem can be removed in the case of actual data
analysis if in the defi ni tions one replaces the esti mated spec trum by the pseudo- spectrum.
The pseudo- spectrum is essen tially the spec trum esti mated by the computer as though the
data were stationary. It can also be loosely thought of as the average of a time- changing
spec trum. If this way out is taken, peaks in the pseudo- spectrum at the seasonal frequency
bands will indi cate that the series did have prop erty S for at least  some ε ≥ 0.

Season ality and quarterly accounts

8.09. An analysis of the treat ment of season ality in quar terly national accounts should be carried
out to answer the following rele vant ques tions:

• What do we want to measure when we apply a seasonal filter to a series?
• Is it better to produce a full set of season ally adjusted accounts or to use a seasonal filter

only on some key vari ables?
• What are the rela tion ships between season ally adjusted quar terly data, unad justed

quarterly data, and annual data?
• What are the effects of seasonal filtering on revi sions?
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The rest of this chapter is devoted to providing some answers to these ques tions.

8.10. Before starting a detailed discus sion about the ques tions presented in the previous
paragraph we have to note that season ality is intrin si cally an unob served component in time
series. Conse quently all the methods devel oped to elimi nate seasonal fluc tua tions actu ally
only elimi nate what they theo reti cally iden tify as the seasonal compo nent. In addi tion, the
problem of inter ac tion between short- term non- seasonal fluc tua tions and seasonal fluc tua -
tions has not been exten sively considered.

8.11. The best approach to the seasonal filtering would be a causal approach, that is to deter mine
the seasonal adjust ment according to the causes that generate the season ality, but until now 
there has not been satis fac tory progress in this direc tion.

8.12. The first problem concerns the use of the filtered data and conse quently the type of
measures  of economic activi ties in which we are inter ested.

To achieve better compre hen sion of the problem, we consider the clas sical addi tive
decompo si tion model of a time series:

Xt= T t + C t + S t + K t + U t,

Where:

• Tt is the trend compo nent;
• Ct is the cyclical compo nent;
• St is the seasonal compo nent;
• Kt is the calendar compo nent;
• Ut is the irregular compo nent.

These compo nents are usually defined in the following way:

• Trend  is a slow change in the level of the vari able over a short- term period, gener ally asso -
ci ated with the struc tural causes of the phenomenon being consid ered.

• Cycle is a short- term fluc tua tion char ac ter ised by alter nate periods of growth and contrac -
tion, in most cases related to the fluc tua tions of economic activity.

• Seasonal  varia tions repre sent the effect of climatic and insti tu tional events, which repeat
them selves more or less regu larly each year.

• Calendar  compo nent captures the differ ences deter mined by the calendar struc ture, e.g.
the different number of working days per month or special effects like the Easter effect.

• Irregular fluc tua tions repre sent unex pected move ments related to events other than those 
previ ously consid ered. They are supposed to be iden ti cally and inde pend ently distrib uted
with mean 0 and vari ance σ2.

The trend and cycle compo nents are often consid ered together as the combined cycle- trend
compo nent due to the prob lems in sepa rating them.

8.13. Besides the clas sical addi tive decom po si tion model presented in the previous paragraph,
we can consider the clas sical multi pli ca tive model:
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Xt= T t Ct St K t Ut,

where the rela tions among the compo nents is multi pli ca tive. This model can easily been
repre sented in an addi tive form using loga rithms:

Xt= log (Tt) + log (Ct) + log (S t) + log (K t)+ log (U t,)

Here and below we will refer to the addi tive model.

8.14. Since the compo nents are not observ able and economic theory does not provide an exact
defi ni tion of them, the model assump tions made in seasonal adjust ment methods are
some what arbi trary. There fore the assump tions made to smooth a trend or to remove the
seasonal compo nent depend on the methods used.

8.15. If our aim is the elimi na tion of seasonal fluc tua tions (thereby removing the rele vant
corre lation or the seasonal lags) to obtain a series char ac ter ised by a good struc ture of the
auto cor re la tion func tion to be used in univariate and multi variate time series models, we
have only to elimi nate all the seasonal fluc tua tions. Thus:

YSAt = T t + C t + K t + U t

8.16. In fact, this model exactly meas ures the same phenomenon as that for raw data under the
hypothesis that there are not seasonal effects. In this sense, it repre sents the exact coun ter -
part of raw data figures.

8.17. Other wise, if we want to measure the under lying cycle- trend compo nent rather the
seasonally adjusted level of the economic activity, so as to have an idea of how it evolves, we 
need a series in which all the fluc tua tions that can be consid ered either seasonal or irregular
(Ut) are also elimi nated:

YCTt = Tt + C t + K t

8.18. Another problem strongly related to seasonal fluc tua tions is the effect of the calendar
compo nent Kt (number of working/trading- days, Easter effect, etc.) in each quarter.
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Figure 8.1: Comparison between cycle- trend and season ally adjusted data 
(volume index of GDP - Western Germany - 1991=100,  

data adjusted using BV4 method)
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The different number of working days can affect the level of the economic activity in a specific 
quarter. If we want to measure the inten sity (growth rates) of the economic activity more than
its level we have to make a correc tion, which is gener ally made before seasonal adjust -
ment. In this case the seasonal filtered and cycle- trend series take, respec tively, the form:

YSAct = T t + C t + U t

and

YCTc t = T t + C t 

8.19. These remarks show that there is no differ ence between the differ ently adjusted series
(cycle- trend, season ally adjusted, etc.); each series is actu ally strictly related to the user’s
require ments. For example, when we publish a first esti mate of the quar terly growth rate of
GDP, it may be better to compute this with season ally adjusted data that has been corrected
for working days.

Working/trading- day and calendar effect

8.20. As mentioned above, in § 8.12, in the clas sical addi tive decom po si tion model of a time
series, the calendar compo nent Kt captures the differ ences deter mined by the calendar
struc ture. Three different elements are included in this compo nent:

• calendar effects;
• working- days;
• trading- days.

Even if the calendar compo nent cannot be clearly distin guished from the seasonal compo -
nent, the esti ma tion is neces sary for compari sons purposes on a year- to- year basis. The
calendar compo nent is very often slightly moving and may disturb the stability of the
seasonal figure.

8.21. Calendar effect

In a strict sense, the calendar effect is strongly related to the varia tions of the economic
activity around some special dates in the year, like Christmas or Easter (Fischer 1995,
Planas 1997). These special dates are usually asso ci ated with sales increases. While the
Christmas effect on economic activity is always caught by the month of December (fourth
quarter), the effect of Easter, as well as other moving holi days, may concern different months 
or quar ters according to the year (Easter can effect March or April, that is the first or the
second quarter). Different dates of such holi days (mainly Easter) from one year to another
imply insta bility of the seasonal pattern related to the corre sponding quarter or month. For
this reason, Easter and moving holiday effects require a special statis tical treat ment.

The calendar effect is normally coughed via a quan ti ta tive trans la tion of the effect on the
different quar ters or months caused by, for example, Easter. This effect is usually quan ti fied
by using dummy vari ables that reflect the impact on the different quar ters/months. For
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example, if the Easter effect is supposed to start 10 days before Easter and to stop the
Saturday before Easter, and this 10-day period is divided between March (4 days), and April
(6 days), the dummy vari ables for the first and the second quarter will have a different weight
(0.4 and 0.6, respec tively).

8.22. Working- days

If daily series were used to measure busi ness activi ties, an expected result would be that the
activity varies over the different days of the week. Since daily series are however rarely avail -
able, National Statis tical Insti tutes deal with monthly and quar terly series. Each month and
quarter embody a varying number of Mondays, Tues days, ... and Sundays and, conse -
quently the busi ness activity varies accord ingly.

The working-day effect catches the differ ence between the “working- days” (i.e. Monday,
Tues days,..., Friday) and the weekend days (Saturday and Sunday) according to the idea
that the two patterns are different. This effect is normally corrected by an adjust ment based
on the propor tion of working- days and weekend days in the consid ered quarter or month.
However, the propor tional adjust ment has proved to be not particu larly effi cient in catching
such phenomenon.

8.23. Trading- days

Whilst the working-day effect highlights the differences of the business activity among the
“working-days” and the weekend days, the trading-day effect catches the differences in the
economic activity among the days of the week.

A regres sion approach, based on dummy vari ables is normally used to correct the
trading-day effect. If it is correctly applied, the regres sion approach to detect the trading-day
effect includes the detec tion of the working-day and of the calendar effect.

Choice between a fully or partially season ally adjusted quar terly system of
accounts

8.24. Some coun tries compile quar terly accounts both in raw and seasonally adjusted form, other
coun tries compile just a partial season ally adjusted set, and the remainder compile only
season ally adjusted or cycle- trend figures. The choice of which series to compile is complex
and the opin ions of the Member States are quite different on this matter.

8.25. Since Euro stat prefers the compi la tion of both raw and season ally adjusted data, from a
purely theo retical point of view it seems better to compile a complete set of season ally
adjusted data. The advan tage of this approach is that the seasonal figures would be
consistent from an accounting point of view. If this is not possible, it is anyway desir able to
compile some complete season ally adjusted accounts, so as to main tain the accounting
rela tion ships. In particular, if all the items of an account are season ally filtered, it would not
be neces sary to filter the balance item which could be derived directly from the accounting
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rela tion ships (but if the balance, e.g. value added, can be esti mated more consis tently in an
inde pendent way, it might be better to adjust it directly).

Rela tion ships between quar terly season ally adjusted data and annual data

8.26. If quar terly raw data and annual data are required to be coherent (i.e. addi tive), there is no
reason why, from the user point of view this should not also be the case for season ally
adjusted quar terly data. In effect, season ally adjusted data are a trans for ma tion of  raw  data. 
Raw  data are related to annual data which are not affected by season ality; if the sum of the
season ally adjusted values gives another annual value, there would be the para doxical
result of two annual figures repre senting the same aggre gate. Fig. 8.2 shows this. Clearly,
this consid era tion keeps into account a typical user point of view. From the point of view a
pure theo retical approach addi tivity is not an intrinsic char ac ter istic of seasonal adjusted
data, and not at all of seasonally adjusted, working day corrected, figures (for more details
see Chapter 9).

The possi bility to impose the annual coher ence constraint is now avail able in all modern
methods of seasonal adjust ment.

Seasonal adjust ment and revi sions

8.27. With the excep tion of some particular methods of seasonal adjust ment, when a new 
observa tion is avail able all the series is revised, even if there are no revi sions to the past
values of the raw series.

Figure 8.2: Rela tion ships between raw data, season ally adjusted data and annual data

Annual figures

aggre ga tion

Quar terly seasonally adjusted
figures

Seasonal treat ment 

Raw quar terly figures

aggre ga tion
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8.28. The impact of the revi sions depends on the chosen seasonal adjust ment method and on the
vari ability of the series. Each revi sion implies a new balancing of the past values of the
accounts and adjust ments to ensure time consis tency. This is another reason to constrain
the season ally adjusted data to match the annual aggre gated raw data.

8.29. In prac tice, the modern methods of seasonal adjust ment offer the choice between two
approaches: the first is to rerun the proce dure at each quarter, obtaining the revi sion scheme 
showed above; the second consists in running the proce dure only once a year, for example
in the last quarter, using the extrapo lated seasonal factors to adjust the quar ters of the
following year. With the latter method the revi sions appear only once a year, but they are
gener ally of larger magni tude.

The choice between the two approaches gener ally depends on stra tegic deci sions
concerning the publi ca tion and the dissemi na tion of the data.

Seasonal adjust ment methods 

8.30. At present several tech niques are used by EU Members States to obtain season ally
adjusted or cycle- trend data. Two main groups of methods can be distin guished:

• moving average based methods;
• model based methods.

8.31. The former  methods are based on different kind of moving aver ages2, without an under lying
explicit model. These methods were devel oped mainly on empirical basis. The repeated
appli ca tion of suit able moving averages elimi nates the seasonal and/or irregular
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Figure 8.3: Revi sions of the first and second esti mates of the second quarter 1980
(France GDP)

2 A moving average is a weighted sum of the values of a series next to the values under consideration2 A moving average is a weighted sum of the values of a series next to the values under consideration
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compo nents giving an esti ma tion of the cycle- trend compo nent. The most widely used
method for seasonal adjustment is the Census X-11 (out its upgrades), which is moving
average based method. 

8.32. Model based seasonal adjust ment methods esti mate the trend, seasonal, irregular and
cyclical compo nents with signal extrac tion tech niques applied to the under lying ARIMA
model. Each compo nent is repre sented by an equiva lent ARIMA expres sion that is esti -
mated by maxi mising the vari ance of the irregular compo nent and, conse quently, by mini -
mising the vari ance of the other compo nents. TRAMO/SEATS is a well known method that
belongs to this group.

8.33. Users demand a “proper” esti mate of the season ally adjusted series or of the cycle- trend
compo nent and a method that gave virtu ally no revi sions. Of course, this problem is strictly
connected with the analysed time series.

An empirical comparison depends essen tially on the different users’ priori ties amongst the
above criteria. In particular there is a trade-off between the correct iden ti fi ca tion of the cycle
and the mini mi sa tion of the number of revi sions.



CHAPTER 9

TOWARDS A CONVERGENCE OF SEASONAL ADJUSTMENT
METHODS

This chapter looks at ways of working towards better compa ra bility and harmoni sa tion of season ally 
adjusted figures for different coun tries. Several key issues that arise for all coun tries are iden ti fied
and sugges tions are made for good prac tices in dealing with these. The sugges tions take into
account the purposes intended for seasonal adjust ment and the economic phenomena to which
seasonal adjust ment is applied.
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9.01. As illus trated in Chapter 8, several elements and choices influ ence seasonal adjust ment
methods. These degrees of freedom lead to different results when applying a seasonal
adjust ment method to a quar terly national account series. Natu rally, the choice of different
options depends on the purposes for which the seasonal adjust ment is carried out and on
what the seasonal adjusted series is intended to measure.

9.02. Because of the different consid era tions that influ ence the choice of the options in  seasonal
adjust ment proce dure, it is not easy to define an optimal approach to the seasonal
adjustment. Ways forward are suggested both from a theo retical approach to the problem
and from prac tical expe ri ence. Very often the choices depend on different consid era tion that
do not have any theo retical or prac tical basis but which satisfy national accounting
constraints as well as the expec ta tions and needs of users.

9.03. The theo retical basis and the signifi cance of seasonal adjust ment have been illus trated in
Chapter 8. The impor tance of seasonal adjusted and trend- cycle series and the differ ences
between them, the influ ence of the pre- treatment (e.g. adjust ments for outliers and
corrections for working/trading days) and the methods suit able to be used  for making
seasonal adjust ment are all elements to be decided when running the proce dure.

9.04. The objec tive of the present chapter is to offer a set of sugges tions that are reason able for
using to improve the compa ra bility and the harmoni sa tion of the seasonal adjusted figures
between coun tries. The impor tance accorded to the seasonal adjusted data has already
been under lined in the Chapter 8. Economic policy deci sions are often based on seasonal
adjusted data because raw data are not good enough for evalu ating the short- term
behaviour of the economy as good as seasonal adjusted data. Harmo nised and compa rable
seasonal adjusted data are thus essen tial for a comparison between the short- term path of
the econo mies of different coun tries. For this reason, the conver gence of the seasonal
adjust ment treat ments is an impor tant step towards the harmoni sa tion of quar terly national
accounts data.

9.05. In the present chapter, Euro stat suggests a set of criteria to be used in carrying out the
seasonal adjust ment. As stated above, some of these sugges tions derive from prac tical
expe ri ence, some from theo retical results and others from national accounting and
considera tions of user needs. The issues that appear to be particu larly impor tant here are as
follows:



215

Hand book on quarterly accounts Towards a conver gence of seasonal adjust ment methods

• choice of seasonal adjust ment method;
• change of seasonal adjust ment method;
• trans par ency of proce dures;
• consis tency in aggre ga tion;
• time consis tency;
• publi ca tion of season ally adjusted or trend- cycle data;
• revi sions;
• methodical appli ca tion of seasonal adjust ment program;
• working/trading days correc tions;
• treat ment of uncer tainty and publi ca tion of confi dence inter vals.

Choice of seasonal adjust ment method

Problem State ment

9.06. National Statis tical Insti tutes are currently using various different pack ages, most of which
derive from model  based methods or moving average- based methods. This diver sity of
approach clearly affects the quality and hence the credi bility of results. It is there fore
necessary to define a set of criteria for choosing the “best” method, depending on the
purposes for which adjust ment is intended.

9.07. The criteria for a “good” seasonal adjust ment method can be distin guished between
theoretical and empirical criteria according to the require ments speci fied for quality of the
esti mates and the objec tives in view for the method to be chosen.

9.08. The theo retical criteria used can be summa rised as follow:

• the method should be consis tent with the infor ma tion inherent in the data;
• the method should provide exact assump tions made for the esti ma tion of the model,

precise defi ni tions of the compo nents and a clear esti ma tion concept subject to the optimi -
sa tion criteria chosen;

• the esti ma tion method should be adequate for the given assump tions;
• the method should provide addi tional infor ma tion linked to the quality of the esti mator;
• the method should provide statis tical tools to check for adjust ment fail ures and to  deal

with the prob lems entailed.

9.09. The empirical criteria are the following:

• adequacy of the model when a model  based approach is used;
• idem po tency: the season ally adjusted series should not exhibit any seasonal feature, so

that after using the seasonal adjust ment filter once, the series should not change, or
change unsignificatly, if the seasonal filter is applied again; 

• vari ability of the seasonal figure;
• corre la tion between the methods avail able;
• differ ence in the annual totals for the original data and for the season ally adjusted data;
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• orthogonality of the seasonal and the non- seasonal compo nent, meas ured by the corre la -
tion between the seasonal and the non- seasonal compo nent;

• mean abso lute percentage fore cast error, for methods using fore casts;
• stability of outcome when making revi sions;
• detec tion of turning points;
• filter char ac ter is tics.

Sugges tion

9.10. The preferred methods for seasonal adjust ment should be model based ones (for example,
TRAMO/SEATS). The find ings of several inde pendent tech nical studies appear to point
towards this conclu sion. Other methods now in use should there fore be retired as soon as it
is prudent and prac ti cable to do so. However, filter- based methods such as X-11 and X-12
REGARIMA that have their own built-in quality stan dards are not entirely excluded from
consid era tion.

Change of seasonal adjust ment method

Problem State ment

9.11. Season ally adjusted data are highly dependent on the seasonal adjust ment method used.
Any change in the method intro duces changes into the data and, conse quently, in the time
series. Thus any change of method should be well evalu ated and justi fied in order to reduce
prob lems of this kind.

9.12. Users of statis tics want and have the right to stable results. Analytical conclu sions are drawn
by comparing today’s statis tics with those of the past. Any change of concept, as well as to
the seasonal adjust ment method, makes this temporal comparison diffi cult if not impos sible.
Even if the new concept/method is applied to the past data, the message inherent in the data
may suddenly become different from before.

On the other hand, a situa tion may arise where the old concept/method is no longer valid. If,
in the domain of seasonal adjust ment, scien tific research leads to consid erably improved
methods or if it can be shown that  the results obtained by the current method are of
consistently bad quality, a change of method is impera tive.

Sugges tion

9.13. These reflec tions leads to the conclu sion that changes of seasonal adjust ment method
should occur only rarely. If a change seems neces sary, it needs to be justi fied thor oughly.
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Trans par ency of Proce dures

Problem State ment

9.14. Seasonal adjust ment is a data analysis process that is heavily dependent on the particular
method that is used. It is impor tant for any offi cial statis tical insti tu tion wishing to
demonstrate its scien tific inde pend ence and integ rity that the analysis and the deci sions
based on this adjust ment should be open and follow known rules. This is essen tial to
construct a rela tion ship of trust between data producer and data user. Trans par ency of
currently used methods is the pre- condition for a sound seasonal adjust ment policy.

9.15. It is very impor tant to publish not only the final seasonal adjusted figures but also as much
meta- information on the adjust ment proce dure as possible. The following list repre sents a
complete set of meta- information linked to the seasonal adjust ment:

• Refer ence paper

A refer ence paper should be produced as a sepa rate publi ca tion in which the seasonal
adjust ment envi ron ment is described in full detail, including at least the following infor mation:

− seasonal adjust ment method in use;
− deci sion rules for the choice of different options in the program;
− special constraints for time and activity aggre ga tion;
− other constraints in opera tion;
− outlier detec tion and correc tion methods;
− deci sion rules between different kind of data trans for ma tions;
− revi sion policy;
− descrip tion of the working/trading day adjust ment;
− contact address.

• Publi ca tion of meta infor ma tion

In every rele vant publi ca tion, the method in use and the refer ence paper should be
mentioned as well as a refer ence contact for further details on the proce dure.

• Special anno ta tions

Any table containing season ally adjusted data or trend data should be accom pa nied by
footnotes. These foot note should high light and explain signifi cant outliers or data prob lems
as well as any seasonal adjust ment options in use which deviate from normal prac tice.

Sugges tion

9.16. In each publi ca tion the seasonal adjust ment tech nique used for the data must be drawn
clearly to the user’ atten tion, along with the seasonal adjust ment meta- information in
accordance with § 9.15 above.
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Consis tency in aggre ga tion

Problem State ment

9.17. Time series are often formed by aggre gating elemen tary series. Exam ples include national
totals aggre gated from regional data and GDP added up from branch or sector totals. If such
a composite aggre gated series is season ally adjusted on its own, the result might not be
iden tical to the sum of the season ally adjusted elements. Incon sis ten cies will be apparent to
users and of the statis tics and their confi dence will suffer.

9.18. National Statis tical Insti tutes are often faced with the geographical aggre ga tion problem: for
example, if the national value is made up by the sum of the regional figures, the statis tical
office has to decide whether to add up the regional raw data and then apply the seasonal
adjust ment, or to add up the season ally adjusted data in order to obtain the national aggre -
gates. The Institutes then have to choose between two possi bili ties:

• either to use the seasonal elemen tary (regional) adjusted data and add it up, i.e. apply
indirect seasonal adjust ment;

• or to use the unad justed elemen tary (regional) data and then apply the seasonal adjust -
ment proce dure to the calcu lated total i.e. apply direct seasonal adjust ment.

The same choice applies to industry level totals calcu lated from branch values or to national
accounts figures totalled from those for constituent branches.

9.19. It is evident that summing up several series and season ally adjusting the total does not
necessarily give the same result as season ally adjusting and then adding up the indi vidual
series.

9.20. In order to decide whether the composite series should be season ally adjusted using the
direct or the indi rect proce dure, a crite rion of smooth ness is often used.

The following solu tions can also be consid ered:

• If the discrep ancy between direct and indi rect seasonal adjust ment is accept able, the use
of direct seasonal adjust ment is preferred;

• if the discrep ancy is signifi cant, two solu tions can be consid ered:

− indi rect seasonal adjust ment;
− distrib uting the discrep ancy.

The proce dure for the second solu tion can proceed along the following lines:

a) calcu late the season ally adjusted total less the sum of the season ally adjusted
compo nents, i.e. the residual series; 

b) add a portion of this residual series to each season ally adjusted compo nent
according to a suit able crite rion; 

c) if, due to rounding, the series does not add up exactly, any small discrep ancy can
usually be allo cated to the largest series, or shared among the two or three largest
series, without causing serious prob lems.
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Sugges tion

9.21. In prin ciple the direct method is pref er able, since the season ally adjusted series of the totals
of the compo nents, i.e. the composite series is clearly of a higher quality. For geographical
aggre ga tions this approach should always be used.

For aggre ga tions in national accounts the consis tency require ments of the users may be so
strong as to oblige the use of the indi rect method.

Time consis tency

Problem State ment

9.22. The analysis of an economic phenomenon is based on the data of the corre sponding time
series and conse quently on the sources from which the data come.

The recording of economic activi ties is usually made in respect of fixed dates during the
accounting period. The same activity is often recorded both at high, medium and low
frequen cies, i.e. at monthly, quar terly and annual inter vals.

If the meas ure ments of the economic activity at different frequen cies are not biased by
errors, the sub- annual and annual raw data are perfectly consis tent. This means that:

• for flow vari ables the sum of the quar terly figures is equal to the annual figure
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where Yt  corre sponds to the annual value, yj,t, j=1,...,4 corre sponds to the quar terly value,
m=4 is the aggre ga tion order;

• for indices, the average of the quar terly figures is equal to the annual figure
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The problem arises that this equa tion may not be valid for season ally adjusted figures.

9.23. When the seasonal adjust ment is applied to the sub- annual monthly or quar terly figures, it is
often desir able, from the user point of view, that the sum or average of the seasonal adjusted
figures corre sponds to the sum or average of the unad justed sub- annual figures.

This expec ta tion is justi fied because seasonal move ments are assumed not to affect the
yearly total. As the purpose of the seasonal adjust ment is to distribute the effects of
seasonality within the year, the sum of the seasonal compo nents during the year must be
equal to zero. However, circum stances quite often arise in which this expec ta tion is not met.
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9.24. If there is evolving or moving season ality in a series, as is often be the case, the seasonal
effects will not net out over any yearly period. Even if a series has constant season ality,
rather than moving season ality, any treat ment applied to outliers will affect the yearly consis -
tency. Any desired time consis tency must in prac tice be imposed. Most pack ages currently
used for seasonal adjust ment have an option that forces the addi tivity between seasonal
adjusted sub- annual values and their unad justed sum or average. Intro duc tion of this option
can lower the quality results obtained from  any seasonal adjust ment method.

Sugges tion

9.25. Imposing time consis tency has no scien tific justi fi ca tion but lowers the quality of results and
good reasons can be advanced for not doing it. On the other hand, many users require time
consis tency.

It is accord ingly defen sible to impose annual time consis tency on the sub- annual season ally
adjusted series in the short- term, provided that attempts are made to educate users to
accept non- time consis tent over the longer term.

Publi ca tion of season ally adjusted or trend- cycle data

Problem State ment

9.26. Should season ally adjusted or trend- cycle series be published?

For many years, economic time series have been decom posed into several compo nents in
order to help the users in their analyses. It should never be forgotten that this is the purpose
of all time series decom po si tions. Seasonal adjust ment methods are designed to
decompose pre- treated time series into trend- cycle, seasonal and irregular compo nents.

The trend- cycle is held to repre sent medium and long- term move ments in a time series. The
seasonal compo nent captures more or less stable series patterns which are repeated over
the years. The irregular compo nent contains random factors which distort the time series to
varying degrees. This compo nent may also pick up short- lived socio- economic events such
as strikes insofar as these are known to the user and can be detected and esti mated. The
trend- cycle and irregular compo nents together comprise the season ally adjusted series.

9.27. In the past, it was not possible to calcu late the pure trend- cycle convinc ingly. Tools like
moving aver ages of the season ally adjusted series were only unsat is fac tory proxies. Thanks 
to new analysis tech niques and more powerful computers, it is today possible to esti mate the 
actual direc tion of busi ness cycles quite accu rately by directly esti mating the trend- cycle.
The state of the art has devel oped in this way because the figures tell a clearer story if the
irregular compo nent can be removed.

9.28. The argu ment, that the season ally adjusted series contains some addi tional infor ma tion in
the irregular compo nent and is there fore, in certain contexts, pref er able to the trend- cycle is
a useful argu ment espe cially if the analyst has the following infor ma tion:
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• the original series;
• detailed economic knowl edge;
• detailed expe ri ence in the use of seasonal adjust ment methods;
• knowl edge about all parame ters used in the method.

9.29. Different philoso phies and approaches under line the use of trend- cycle and of seasonal
adjusted data.

Whether trend- cycle or season ally adjusted data should be preferred for publi ca tion,
especially for graphical repre sen ta tions, depends on several consid era tions.

9.30. Trend- cycle data

Trend- cycle data rather than season ally adjusted data could be used for graphs since the
differ ence in a statis tical sense between the season ally adjusted and trend- cycle data is the
random effect, which is not possible to explain in an economic sense in the short- term.

The differ ences between seasonal adjusted and trend- cycle data result mainly from calcu la -
tion prob lems and other factors such as the collec tion methods used.

The extent to which season ally adjusted data are affected by external economic or random
factors will vary depending on the type of data.

National Statis tical Insti tutes should there fore publish inter pret able data with the value
added that corre sponds to the extrac tion of the most impor tant and explana tory infor ma tion
from the avail able data. This includes condensing and reducing data to avoid infor ma tional
over load among users. The trend- cycle data would be more adapted to these purposes.
There fore, the graphs should contain this kind of data. 

9.31. Season ally adjusted data

Season ally adjusted data may better capture some short- term phenomena. Some short-
 term move ments are not random; they contain more infor ma tion and could be inter preted by
economic events as, for example, strikes.

Seasonal adjusted data, because of their nature, ask the user for a bigger effort in their
interpre ta tion but, in contrast to the trend- cycle data, which only contain medium- term
informa tion, they avoid the loss of short- term infor ma tion.

9.32. Whether the irregular compo nent of a series contains inter pret able short- term infor ma tion
depends on the type of data and on the appli ca tion of seasonal adjust ment proce dures.
Advanced users with detailed back ground infor ma tion could in that case inter pret some of
the unstable move ments in the seasonal adjusted data.

9.33. As advanced user order complete data sets for their own calcu la tions, it is reason able that
season ally adjusted and trend- cycle data should be avail able to them via dedi cated means
of distri bu tion.
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Sugges tion

9.34. Both season ally adjusted and trend- cycle data should be produced and made avail able to
the user.

Graphs should contain the trend- cycle data. In special cases, season ally adjusted data
should be shown if this can be justi fied by the special char ac ter is tics of the data or by the
nature of the publi ca tion. Tables should repre sent season ally adjusted data and/or trend-
 cycle data.

Revi sions

Problem State ment

9.35. In using seasonal adjust ment methods, the problem arises of whether the parame ters of the
seasonal adjust ment proce dure should be re-estimated each quarter or only once a year.

9.36. Esti ma tion of trends and seasonal adjust ment implies revi sions in prelimi nary esti mates for
periods at the end of a sample.

There are two perspec tives in the analysis of revi sions: meth odo logical consid era tions and
publishing prac tices.

• meth odo logical consid era tions show that revising an esti mate (as new obser va tions
become avail able) is optimal in terms of esti ma tion accu racy. Knowl edge of the future
helps in under standing the present: for example the direc tion of a current trend would be
easy to deter mine using infor ma tion on what it will be in the next periods. Revising
improves the prelimi nary esti mates, which thus become more infor ma tive. The magni tude 
of revi sions is usually related to the stochastic prop er ties of the series, and it is gener ally
accepted that stable seasonal patterns imply smaller revi sions than quickly evolving
seasonal patterns.

• in the prac tice of publishing trends and season ally adjusted series, revi sions are usually
seen as a problem and are  to be avoided.

9.37. The policy problem is there fore on one side to find a balance between improving prelimi nary
esti mates and on the other side to publish infor ma tion that is not too unstable over time. The
magni tude of revi sions is thus a matter of impor tance: a method that yields large revi sions is
not very attrac tive for a user.

9.38. The conver gence of revi sions also matters: revi sions should not last too long. The frequency
of revising previous figures is by now up to the publishers. The deci sions taken by a publisher 
are of impor tance for the design of the seasonal adjust ment and trend extrac tion proce dures. 
Further, given that revi sions are related to the way the future is dealt with, different methods
imply also different statis tical treat ment.
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9.39. The possible options are the following:

a) fore cast the seasonal factors for the next year by linear combi na tion with a priori
weights and perform the adjust ment during the next 4 months on that basis. At the
end of the next year, update the series with new obser va tions and re-compute the
adjusted figures and trends;

b) use ARIMA fore casts for the future, but update the fore cast of next year’s quar ters, as 
new obser va tions become avail able. However, the model used for fore casting does
not change during the year, and the model parame ters are not re-estimated. Further -
more, none of the options in the analysis change throughout the year; a complete
reset can be done only at the end of the year;

c) use fore casts for the future, as in (b) but re-estimate the parame ters of the model
used for fore casting as new obser va tions become avail able. A change in the options
and in the model speci fi ca tion can only occur at the end of the year;

d) proceed to concur rent adjust ment: at every period, compute the optimal fore cast
needed, choose the best options of the treat ment. 

9.40. As well as tech nical consid era tions, publi ca tion strate gies for revi sions should be taken into
account. Deci sions must be taken on whether prelimi nary figures should be revised in publi -
ca tions each quarter, every few quar ters or only once a year. A related issue is whether (and, 
if so, when) there should be a time limit beyond which revi sions are curtailed. 

Sugges tion

9.41. Option (a) origi nated when computing power was limited and it is now outmoded, Option (d)
is also rejected on the grounds that economic infor ma tion may not be suffi ciently taken into
account. Options (b) and (c) are quite similar but the latter implies a bigger impact of
revisions. Option (b) is there fore the preferred course of action.

Methodical appli ca tion of seasonal adjust ment programs

Problem State ment

9.42. Seasonal adjust ment methods, as recom mended in the present chapter, use models for the
seasonal adjust ment. The exten sion of the observed values to  fore casts, the prelimi nary
pre- adjustment (trans for ma tion, outlier detec tion, working/trading day correc tion) and the
decom po si tion into unob served compo nents depend on a choice made either by the in-built
algo rithm or by the stat is ti cian using the package.

9.43. In the appli ca tion of the programs some steps are manda tory for high quality adjust ment.
Output of suffi cient quality can only be obtained by meeting two require ments, namely:
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• proce dures should be based on scien tific prin ci ples;
• there should be adequate safe guards against any attempts to modify subjec tively the

infor ma tion included in the series.

9.44. The first require ment is to base the choice of methods on a clear descrip tion of the concept of 
season ality or trend. Although there is no general agree ment on such a descrip tion, and
although no totally precise defi ni tion of that concept exists outside the frame of a given
model, some attempt can be made.

9.45. The seasonal compo nent is due to an unob served phenomenon that is largely thought to
occur at a regular rhythm like the seasons; that is gener ally esti mated using past expe rience, 
and that is consid ered to be either stable or regu larly evolving through time. By removing this
esti mated seasonal compo nent, the series adjusted for seasonal varia tions is obtained. For
consis tency reasons, it is gener ally assumed that this seasonal adjust ment should not
modify the level of the infor ma tion when this is yearly.

This season ally adjusted series is then consid ered to be composed of a trend compo nent, a
series that encap su lates real world events other than extraor di nary ones of small ampli tude
and continuous occur rence that are contained in the irregular compo nent.

9.46. However, several deci sions have to be taken in a system atic way before the series can be
published:

• Outliers

Real series are diffi cult to model since they contain the impact of excep tional, very
irregular events 1  that are of such a special nature that they cannot be modelled. There -
fore, the stat is ti cian prefers to remove these obser va tions, in order to avoid distor tion of
the statis tical analysis.

The different kinds of outliers of interest here are consid ered as follows;

− addi tive outliers: isolated extreme values, due to an excep tional event, that may be
known by the stat is ti cian.

− level shifts : sudden changes in the average level that cannot be explained by the
history of the series itself  but are due to external factors such as changes of legal
frame work or of statis tical meas ure ment.

− tran si tory changes:  level shifts of limited dura tion only.
− inno va tion outliers: values that affect all the succes sive obser va tions through the

memory of the system.

• Addi tive or multi pli ca tive seasonal behav iour

The next step is to agree a behav ioural rela tion ship between the seasonal influ ence and
the non- seasonal compo nent of the char ac ter istic under consid era tion. The most frequent
hypotheses are the following:

1 Either due to the real world (strikes, natural events) or the changes or acci dents in the statis tical meas ure ment.1 Either due to the real world (strikes, natural events) or the changes or acci dents in the statis tical meas ure ment.
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a) the season ality is addi tive: the peri odic, seasonal, influ ence only adds or  subtracts a
certain amount for all similar periods throughout the years. This applies particu larly to
series that main tain a similar yearly average level through time.

b) the season ality is multi pli ca tive: in an expanding (or contracting) refer ence popu la tion,
it is logical to consider that season ality only ampli fies and reduces with high frequency the 
general evolu tion of the series.

In prac tice, tests are neces sary to choose between these two hypotheses using the funda -
mental idea of the stability of the magni tude of seasonal compo nent.

• Trans for ma tion

In the absence of any further infor ma tion, it is quite logical to propose the simplest model to 
take into account the factors described above.

However, since there may be argu ments about the func tional rela tion ship between all
these explana tory factors and the observed series, a conven ient degree of freedom is
given by an initial trans for ma tion of the data, before adjusting the seasonal adjust ment,
and  working/trading day model.

The clas sical func tional rela tion ship proposed are the usual mathe matical trans for ma -
tions: log, square root, inverse, and more gener ally the Box-Cox trans for ma tion.2

• The choice of a model

Many methods require the choice of a model, for:

− the pre- adjustment;
− the exten sion of the series by fore casts;
− the decom po si tion into seasonal/trend/irregular compo nents.

Although the subject is much debated, it seems that many stat is ti cians recom mend using
the following prin ci ples:

− models should be simple and serve only to give  the best possible repre sen ta tions
of a reality whose complexity goes beyond the clas sical hypotheses: this is the
parsi mony prin ciple.

− models should not be fully data driven: a model needs to be vali dated by testing it
under different circum stances and checking that the model ling struc ture has some
robust ness. Alter na tive models of similar quality that can generate series for the
seasonal, trend- cycle and irregular compo nents should be kept avail able for use if
needed. Given that the validity of a model relies on its under lying stability, it is also
advis able to avoid changing every month or every quarter of the model used for a
regular produc tion activity.

2  xà fa (x)=[xa-1]/a for a not equal to 0; f a (x)=log (x) for a =02  xà fa (x)=[xa-1]/a for a not equal to 0; f a (x)=log (x) for a =0
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• How to choose the refer ence model once a year

Here too, the vali da tion of the model should be made with care according to the following
proce dure:

a) by removing the last one or two years, iden tify and esti mate the best model;
b) compare the actual values with the fore casts of the model and the asso ci ated confi -
dence inter vals;
c) in the case of values outside of this confi dence interval, treating them as outliers if
they are isolated, or changing the model if it has a system atic char acter;
d) re-estimate the model with the full length of the series: check the stability of respec -
tively the outliers, other pre- adjustment for working/trading day  correc tions etc. and the
new esti mate of the decom po si tion model. If the order of the ARIMA model changes,
inves ti gate the reasons for this.

9.47. The general rule should be to apply the parsi mony prin ciple: do not re-estimate too often or
increase too much the order/complexity of the models if the explana tory power does not
increase.

A series which causes changes in  the esti mated ARIMA model too often is probably very
badly repre sented by an ARIMA model and may have a compli cated season ality pattern. If
there is no stable model better adapted to describe the series, it might be worth consid ering
giving up the seasonal adjust ment, espe cially if the esti mated seasonal compo nent is
unstable and/or very poorly iden ti fied.

9.48. The proce dure for selecting the models in general must be made avail able to the users, and
any change in the model that might have impor tant conse quences on the season ally
adjusted or trend- cycle series should be reported to users.

Sugges tion

9.49. Deci sions about treat ment of outliers, selec tion of addi tive or multi pli ca tive models, the
ARIMA model and trans for ma tions of tech nical series need to be based on scien tific tests
appro priate to the specific situa tion. Depend ence on the auto matic default options included
in stan dard pack ages should never be total.

Working/trading- day correc tions

Problem State ment

9.50. The working/trading-day correc tion of flow series is an impor tant step in the short- term
analysis of time series. The different number of working/trading- days in a given calendar
period can influ ence a time series by several percentage points. The differing inci dence of
holi days and other causes of absence from work within a calendar period can have the same
effect. Time series analysis for such purposes as moni toring the busi ness cycle must there -
fore take this effect into account.
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9.51. Only the correc tion of these effects offers the user the possi bility of making mean ingful
compari sons of a given quarter with its coun ter parts in previous years. When compari sons
are extended from the national to the inter na tional levels, knowl edge of these effects is all
the more impor tant. Correc tions of these effects can only be done prop erly with detailed
knowl edge of the working/trading day calen dars and of other working/trading day char ac -
teris tics of particular coun tries.

9.52. Two theo retical possi bili ties for working/trading day correc tion are repre sented by the
propor tional approach and the regres sion approach. The propor tional method has often
been demon strated to over- adjust the working/trading-day effects. Pref er ence should there -
fore be given to the regres sion approach including appro priate addi tional regres sors for
special holi days or other special events in a country.

9.53 Another issue arises when consid ering the consis tency of the working/trading day  correc tion 
in the context of the seasonal adjust ment. Whether for seasonal varia tions alone or for both
seasonal varia tions and working/trading- days, a way must be found to make non- adjusted
yearly totals consis tent with infra- yearly adjusted series.

9.54. If some series are both “adjusted for seasonal varia tions” (“SA series”) and “adjusted for
seasonal varia tions and working/trading-day varia tions” (“SA+TD series”), then “seasonal
varia tions” esti mated by both methods should be the same. The series is first adjusted for
working/trading- days and later for seasonal varia tions, and the correc tion for
working/trading- days is then removed. Alter na tively, the series is first adjusted for seasonal
varia tions, and the resulting series is then adjusted for working/trading-day varia tions.

Obvi ously, if the series adjusted for seasonal varia tions (SA series) must satisfy the
constraint that the sum of unad justed series is equal to the sum of SA series, then this
constraint is not satis fied in general by SA+TD series. 

9.55. When deciding on the model to be used, consid era tion should be given to whether the length
of the month ought to be given special atten tion. If applied directly as proposed above,
February figures of SA series would always be too low, since the adjust ment for
working/trading-day varia tions would incor po rate not only the compo si tion of the month (i.e.
the mixture of working/trading and non- working/trading days) but also the length of the
month. There fore, it would be neces sary to adjust at the same time for length of the month,
compo si tion of the month and pure seasonal varia tions. The SA series would only be
adjusted for purely seasonal varia tions and length of the month. The SA+TD series would
incor po rate the “compo si tion of the month” effect.

9.56. Fixed non- working/trading- days should be regis tered as such. For example and by
convention, holi days like Christmas can be consid ered as phenomena of season ality.

9.57. Concerning occa sional commemo ra tions of special events or move able holi days like Easter
a debate is still open. It is debat able if, say, the Easter effect has to be assimi lated to
seasonal or to working/trading-day varia tions. For consis tency with § 9.56, it should be attrib -
uted to season ality. However, this would imply the use of a model of some sort even if no
working/trading-day correc tion is made. It would there fore seem sensible to attribute the
“commemo ra tions” and move able holi days effects to working/trading days varia tions.
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Sugges tion

9.58. All working/trading-day correc tions should be applied by using a regres sion approach rather
than by an approach based on propor tional working/trading day adjust ment.

Uncer tain ties and confi dence inter vals

Problem State ment

9.59. The data published are meas ures of flows or stocks of physi cals units, in volume or in value.
They can be expressed as straight for ward numbers, indexes, growth rates or in other forms.
As with any empirical meas ure ments, they embody errors, which can be for example due to
the survey sample design, to proc essing errors, missing data or response errors. In other
words, there are uncer tain ties attaching to the socio- economic events the data describe.
Further more, the esti ma tion of the seasonal adjusted series implies an esti ma tion error. The
problem is whether to inform the public about uncer tain ties attaching to the published
figures.

9.60. The publi ca tion of confi dence inter vals for season ally adjusted series and trend esti mates
would be rele vant infor ma tion for the public. The need for such infor ma tion has been empha -
sised in the scien tific litera ture. Nowa days, model  based pack ages make avail able confi -
dence inter vals for season ally adjusted series and trend esti mates, but these confidence
inter vals are only related to the unob served compo nent esti ma tion error. Although this infor -
ma tion does not cover all the uncer tain ties in the data treat ment process, it provides a
message of interest regarding the specific error related to the decom po si tion proce dure.

Sugges tion

9.61. It is advis able to advise the public of uncer tain ties attaching to published figures. National
Statis tical Insti tutes should make avail able infor ma tion about the stan dard devia tions and
the confi dence inter vals. The form in which that infor ma tion might be diffused is a matter for
the Insti tute. It should never the less be made clear that the stan dard devia tion currently avail -
able only relates to the esti ma tion error in the seasonal adjust ment proce dure.

Summary of main Eurostat suggestions

9.62. This chapter has discussed the main issues that arise when dealing with seasonal adjust -
ment of quar terly accounts. Sugges tions have been made as to how these aspects might be
dealt with. It will be useful to bring together, in this summary section, some of the main
features that have emerged. 
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• Perhaps the main point to be re-iterated is that both raw and season ally adjusted quar terly
figures have to be compiled. In prin ciple, all the series related to quar terly accounts aggre -
gates have to be season ally adjusted. Compilers have to test the pres ence or absence of
season ality in each specific aggre gates and decide, according to the results of the tests, if
the series are or not affected by a seasonal compo nent.

• Seasonal adjust ment have to be made by applying the methods proposed in § 9.06-9.10,
i.e. model based methods (TRAMO/SEATS) or moving average based methods (X-12
REGARIMA). The choice of the seasonal adjust ment method, as well as any change or
improve ment, has to be explained to the users in a meth odo logical note.

• Expli ca tive notes that illus trate the main choices made during the seasonal adjust ment
proce dure should accom pany each publi ca tion of season ally adjusted series. A detailed
meth odo logical publi ca tion should complete the infor ma tion put at users’ disposal.

• If the unad justed series are addi tive (i.e., the sum of the unad justed quar terly figures is
equal to the annual figure), it is suit able to main tain addi tivity also for season ally adjusted
data. As stated in § 9.22-9.25, there is no theo retical reason to impose such addi tivity, but
the neces sary consis tency between unad justed and season ally adjusted data has to be
kept into account as a strong require ment of the users. If time consis tency is not
respected, data have to be completed by an explana tory note.

• Similar remarks apply to accounting addi tivity. If the raw series are linked by an accounting 
constraint that corre sponds to a specific aggre gated, whether season ally adjust the aggre -
gate or the compo nents depends on the quality of the avail able infor ma tion. The indi rect
method (i.e., to adjust the compo nents series and then to aggre gate them to obtain the
accounting constraint series) should be preferred but the direct approach (i.e. season ally
adjust the aggre gated series and the compo nents and then distribute the discrep ancy)
could be more appro priate in some occa sions.

• For quar terly accounts purposes, season ally adjusted data seem to be pref er able to
cycle- trend data. Anyway, cycle- trend data are a useful instru ment to carry out the
analysis of noised data and to detect the trend of the aggre gate, so they are comple men -
tary to season ally adjusted data.

• The working days correc tion is highly recom mended for short- term analysis purposes (for
example, growth rates rather than levels for the econometric models) in order to improve
the compa ra bility of the figures. Their compi la tion is then a useful comple men tary
addendum to season ally adjusted data.



PART V



CHAPTER 10

TIME CONSISTENCY BETWEEN QUARTERLY AND ANNUAL
ACCOUNTS

Since quar terly accounts are part of the system of national accounts, they should be coherent with
the annual accounts. For this reason, the sum of the four quar ters should be consis tent with the
annual data. This require ment is both a logical and a user- driver require ment. But this process has a 
number of degrees of freedom.  The chapter recom mends that when annual data become avail able, 
the quar terly data are adjusted so as to retain the original quar terly path as far as possible and to
avoid need less intro duc tion of an arti fi cial ‘step’ between the fourth quarter and the first quarter of
the following year. 

Some solu tions are intro duced, ranging from adjust ment ‘by eye’ to more complex time series
methods (e.g. Bassie, Denton, Henderson etc .). It is stressed that the process of ensuring time
consis tency should be applied across all national accounts data, and should ensure that the
constraints of account balancing are respected.
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Intro duc tion

10.01. This chapter deals with the issue of aligning quar terly esti mates to firmer annual data. It
describes the prob lems in general terms and suggests certain methods that might be
employed to achieve consis tency between the two sets of figures.

10.02. As mentioned in Chapter 1, quar terly accounts provide both an up-to- date picture of
develop ments in the economy, and also the first esti mates of the annual figures. In some
coun tries, for certain vari ables, the annual esti mates are simply the sum of the quarterly
figures. The absence of addi tional, annual data may reflect the view that sufficiently reli able
and compre hen sive esti mates can be derived from the quar terly informa tion collected. Alter -
na tively, it may repre sent a gap in the statis tical system. Unless annual data are revised as
part of the annual balancing process, the need for align ment there fore does not arise. In the
main, though, quar terly esti mates will have been based on data collected in surveys which
are likely to be both smaller in size and containing less detail than for the annual inquiries.
Where quar terly data are not adequate, the firmer infor ma tion provided by the annual
surveys is consid ered essen tial as the basis for the national accounts figures. Annual data
are also obvi ously required for those vari ables for which no quar terly data have been
collected. 

10.03. The problem, as outlined above, is seen as one of improving the quality of the quarterly data
and of the accounts overall through what might be termed ‘retr ospe ctive’ align ment. In other
words, a set of quar terly accounts has been estab lished which, when amal ga mated for a
calendar year, implies a corre sponding annual set of figures, and these quarterly- based
accounts have to be made consis tent with the new annual data.

However, the align ment process also has an impor tant conse quence for the quarterly
estimates being made for the latest year. If the quar terly figures for the year t are revised in
the middle of year t+1, in the light of firmer annual infor ma tion for year t, then the effect of this
align ment must be taken into account in deriving the quarterly esti mates for year t+1. For
example, if, for a particular vari able, the quarterly figures are seen to be (regu larly) under -
stating growth, then it may be sensible to adjust upwards the quar terly esti mates for year t+1
in antici pa tion of a (likely) revision when annual data for year t+1 become avail able. This
aspect is consid ered further later in this chapter. 
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Main prin ci ples of time consis tency

10.04. On the main ques tion of time consis tency, three main prin ci ples of aligning quar terly and
annual figures can be iden ti fied.

Align ment and path of quar terly esti mates

10.05. First, the align ment should seek to preserve, as far as possible, the path shown by the
estimated quar terly figures. A seem ingly obvious way of doing this would be to apply the
same propor tional adjust ment to each of the four quar ters of the year. However, this
approach has one major disadvan tage, which should rule out its use in all but a few
situations. The disad van tage is that, if the adjust ment is not small, the approach leads to an
unde sir able and distorting ‘step’ adjust ment between the fourth quarter of the previous year
and the first quarter of the year being adjusted. Most economic activity is continuous, and the 
quar ters may be regarded as a conven ient way dividing it up for measure ment and moni -
toring purposes. In this situa tion the step change should be avoided.

However, for certain trans ac tions, the calendar is of rele vance in that it will deter mine the
commence ment of a particular economic, finan cial or struc tural change in the economy. In
these cases, tax and interest payments may be exam ples, a uniform propor tional adjustment 
over the four quar ters of the year is the correct approach.

The refer ence year is often the finan cial or fiscal year rather than the calendar year. So the
proportional adjust ment may not the clas sical national accounts year.

10.06. Where, as for most vari ables, uniform propor tional adjust ment is not appro priate, various
approaches can be used for align ment.

Manual approach : 

The simplest approach is to adjust the quar terly data, manu ally, that is ‘by eye’, combining
direct knowl edge of the series with an ability to smooth manu ally. This may be used where
the differ ences between the annual and quar terly data are small, and where few series need
to be adjusted. The approach might involve approxi mate adjust ments, by eye.

Ratio approach : 

The ratio of the annual to the sum of the quar terly data could be inter po lated over the quar -
ters of the year. These ratios are then applied to the original quar terly series, with final small
changes being made to ensure that the annual total is correct. The methodology can be
applied to both season ally adjusted and non- seasonally adjusted data.

10.07. Seasonal adjust ment proce dure: 

A second way of aligning quar terly and annual data is through the seasonal adjust ment
proce dure. Clearly, though, it is neces sary first to align the non- seasonally adjusted data. Its
useful ness is thus limited, but, never the less, it is a conven ient way of making these two
impor tant adjust ments to the data. The most known and used soft ware for seasonal
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adjustment (for example, the X-11 family and TRAMO/SEATS) offers the option for handling
and assuring the coher ence between quar terly and annual data (see Chapter 8).

The adjust ment of the quar terly figures to the annual data is made with refer ence to the real
annual data for both raw and season ally adjusted but not working/trading day corrected data. 
If a working/trading day correc tion has been made in the seasonal adjust ment procedure,
the coherence between quar terly figures has to be made with refer ence to the corre sponding 
working/trading day corrected annual data.

From a purely theo retical point of view, there are no reasons to impose time consis tency to
seasonal adjusted data since the algebra does not directly imply it. The rationale is often a
user require ment leading to more accounting coher ence. Align ment of seasonal adjusted
data has obvi ously the advan tage to respect a logic require ment: the sum of seasonal
adjusted data corre sponds to the sum of the non- adjusted data that in turn corre sponds to
the annual figure. This logic iden tity derives from the defi ni tion of the seasonal compo nent as 
a compo nent whose effects sum to zero in the year (see Chapter 8).

10.08. Mathe matical and statis tical tech niques: 

A third approach is strictly related to the mathe matical and statis tical tech niques illus trated in
Chapter 6. The problem of the consis tency between quar terly and annual accounts is exactly 
the same as in the two step adjust ment proce dure described in  § 6.38.-6.44. The quar terly
avail able figures are like the prelimi nary esti mates that do not match with the annual esti -
mates. The resulting discrep an cies have to be distrib uted according to some criteria. In
Chapter 6, two adjust ment proce dures able to handle the discrep an cies, have been
presented: Bassie (see § 6.34. for more details) and Denton (see § 6.36. for more details).

Align ment and various forms of the esti mates

10.09. The second issue, which needs to be borne in mind, arises because align ment needs to be
made to various forms of the esti mates - current and constant prices data and in non-
 seasonally adjusted and season ally adjusted form. In prac tice, the issue will relate mostly to
those vari ables where current and constant price esti mates are esti mated and aligned inde -
pend ently. Where this approach is followed, the prin ciple is similar to the one mentioned
above, namely to ensure that the quar terly profile of the new implied price index does not
depart too much from the corresponding series evident in the original quar terly figures
However, if new price data are avail able, the profile of the implied series should be reviewed.
In respect of season ally adjusted series, the above consid era tions would obtain, through the
implied seasonal factors, only where the non- seasonally adjusted and seasonally adjusted
series were aligned inde pend ently. However, the recom mended approach here is to revise
the unad justed series and then carry out a further seasonal adjust ment.

Balancing and align ment

10.10. The third issue is, perhaps, the most impor tant of the three. It is that the align ment process
needs to ensure that, not only are the quar terly figures made consis tent with the annual
figures, but also that the various quar terly data sets at current and constant prices, and for
non- seasonally and season ally adjusted data still balance. Put another way, the issue may
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be seen as the balancing of the quar terly data with the addi tional constraint that the quarterly
esti mates sum to known annual figures. Ideally, there fore, the achieve ment of consis tent
annual and quar terly data should be consid ered as part of the balancing process, which is
carried out retro spec tively on an already balanced set of data, but with the additional
constraint of respecting the annual totals. The posi tion of align ment in the balancing process
is consid ered in Chapter 11 in which some mathe matical and statis tical tech niques
conceived to treat both the coher ence and the balancing problem at the same time are
presented (see § 11.61 - 11.66 and Annex 11.A). Then, this third issue is mainly a prac tical
issue which the techniques illus trated in Chapter 11 are designed to address.

Align ment of the current quar ters

10.11. The second aspect of time consis tency to be covered here relates to the role of the alignment 
process in the context of the esti mates for the current quar ters, rather than for the past year.
The issue is how best to use the infor ma tion about the rela tion ship between the annual and
quar terly figures from the retro spec tive align ments to improve the quality of the esti mate for
the subse quent quar ters, until the next annual set of data becomes avail able.

As a simple example, consider the case where the quar terly based esti mates for a particular
vari able have to be adjusted upwards, in the light of the annual data, in each of the last two
years, by say 2 and 4 per cent. In deter mining the quar terly esti mates for the latest period,
the compiler should first try to ascer tain the reason for the bias in the quar terly esti mates and
then take appro priate action. This action might involve improving the quality of the quar terly
series. It should certainly involve consid ering the inclu sion of some form of bias adjust ment
in the latest quar terly esti mates. Obvi ously, two year’s data is not a very strong basis for
deciding whether to make such an adjust ment, and, if so, what its magni tude might be.
However, a deci sion has to be taken on the avail able evidence. In the example consid ered,
other things being equal, the compiler might include an adjust ment of say 3 per cent in the
latest quar terly esti mates.

It should be remem bered that, not to make any adjust ment, also consti tutes a deci sion, albeit 
an implicit rather than an explicit one. 

This is a typical problem linked to the revi sion process of quar terly figures and to its analysis
in order to improve the esti ma tion of the quar terly data according to the infor ma tion coming
from the different versions of the same figure. This case arises in particular for the prelimi -
nary estimates of the current year (see Chapter 12). It is clear that the avail ability of new
versions of annual figures implies a revi sion of the quar terly figures which should still remain
coherent with the corre sponding annual value. In Chapter 12 a detailed analysis of the treat -
ment of this kind of situa tion is presented.



CHAPTER 11

THE BALANCING OF QUARTERLY ACCOUNTS

This chapter recom mends that there should be a single defini tive measure of GDP, that full
balancing should be under taken to ensure that no statis tical discrep an cies are left in the data (either
in raw or season ally adjusted data), and that all vari ables should be subject to adjust ment. It
discusses the general statis tical issues arising from the balancing process including the use of
supply/use or input/output tables, adjust ments to other vari ables related to national accounts, and
the effects on consis tency with the annual figures and on the process of revi sion.

The chapter intro duces multi variate mathematical and statistical tech niques for adjust ment and
disag gre ga tion. It also recommends that the organ isa tional arrange ments for balancing should
include a work programme for intro ducing balancing proce dures, a clear time table allowing
suffi cient time to under take thor ough balancing, and infor ma tion for the users of the statis tics on the
balancing process. The chapter is supple mented by two annexes. The first annex is a formal
pres en ta tion of balancing by mathe matical and statis tical methods. The second annex describes a
frame work for the quar terly balancing process.



240

The balancing of quar terly accounts

Intro duc tion

11.01. The balancing process is an inte gral and vital part of the meth od ology used for compiling the
national accounts statis tics. In its opera tion, the process attempts to make optimum use of
the diverse range of infor ma tion which is collected and used for deriving the national
accounts. In broad terms, balancing seeks to fit the statis tical data from the produc tion,
expen di ture and income meas ures of GDP, and possibly finan cial accounts, into one or
other of the theo retical frame works (supply/use, input/output, sectors) which underpin the
accounts. The end- product of the balancing process should be a fully articu lated and
balanced set of accounts, with a single, defini tive esti mate of GDP, and compo nent series
across the three meas ures which are fully consis tent with this esti mate. This chapter will look 
at some general prin ci ples and proce dures of balancing, and also consider issues of
particular rele vance to balancing quar terly data. Some opera tional and related issues are
also raised.

11.02. The way in which esti mates of GDP and other national accounts compo nents are made in
prac tice will depend much on the range and quality of the infor ma tion avail able. For example, 
very few coun tries have the full range of largely inde pendent produc tion, expen di ture and
income data, even annu ally. In the main, it would appear that annual GDP figures are
compiled on the basis of produc tion esti mates, such infor ma tion being fairly readily avail able
from statis tical surveys or admin is tra tive sources. Many coun tries also have annual expen di -
ture data which, in addi tion to being of interest in their own right, will also be used in the deter -
mi na tion of GDP. However, income data, perhaps mostly obtained from the admini stra tion of 
the tax system, are at present compiled in compara tively few coun tries. The range of finan -
cial infor ma tion avail able also varies widely, but these data are usually collected only once a
reason able statis tical system has been estab lished for meas uring the ‘real’ economy.

11.03. Gener ally speaking, quar terly infor ma tion is less detailed and less accu rate than annual
data. This reflects, in part, a need to have some limit on the statis tical burden on contribu tors, 
which should not to be over charged with statis tical obli ga tions to compile basic statistics to
be used in quar terly accounts, and also the less detailed require ments of the quar terly statis -
tical system, in terms, for example, of level of break down. Having said that, some coun tries
appear to be placing increasing emphasis, at least for some vari ables, on devel oping the
quar terly infor ma tion as the main data source for the accounts. Provided infor ma tion is suffi -
ciently reli able, this approach clearly avoids the problem of revi sions.
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11.04. Balancing can be under taken in a number of ways. The most widely- used approach is based
on the industry/product frame work of input- output both supply and use tables and the
symmetric tables.  This meth od ology provides the means of estab lishing a defini tive GDP
figure and also consis tent esti mates of the compo nent series, based on data collected from
produc tion, expen di ture and income sources.

The balancing process may also be based on the frame work of the insti tu tional sector
accounts, which bring together data contrib uting to the three meas ures of GDP with asso -
ciated infor ma tion on finan cial trans ac tions.

It is also worth mentioning that partial balancing for particular commodi ties may be under -
taken through the use of the commodity flow approach . However, where this approach is
used to esti mate demand from supply consis tency between produc tion and expen di ture is
achieved but the proce dure is not strictly balancing.

Given the likely restricted avail ability of finan cial accounts data, particu larly quar terly data,
the main emphasis in this chapter will be on the use, for balancing, of the supply/use or
input- output tables. 

11.05. It should be stressed that it is by no means a prereq ui site for balancing to have a comprehen -
sive range of largely independently- estimated data. Indeed, it could be argued that the less
the data avail able, the greater the need to try to include them into the struc ture of the
accounts, if the data are reli able. Where data are scarce, the very fact that they should fit into
the frame work is a crucial piece of addi tional infor ma tion which should not be ignored. It is
very desir able, there fore, that some attempt is made to incor po rate the infor ma tion available
within one of the particular frame works of the accounts mentioned above. Such an approach
will almost certainly improve the quality of the esti mates, for both compo nent series and the
aggre gates. Balancing should be under taken for both current and constant price infor ma tion, 
in order to provide an inte grated and consis tent set of accounts, and which, in doing so, also
makes optimum use of the price data.

11.06. The issues of balancing which are rele vant for annual data will also largely apply to the
quarterly process. However, there are a number of other factors which affect what might be
done quar terly.

One of the main points, as mentioned earlier, is that the range and quality of quar terly
informa tion which is avail able will gener ally be much less than for the annual esti mates. As
suggested above, arguably, this increases the need for bringing together all the avail able
data within a known frame work. At the same time, it will inevi tably mean some simpli fi ca tion
for the quar terly approach, such as a much less detailed input- output or sector accounts
frame work, compared with what is done annu ally, and quar terly balancing will, most
gener ally, be under taken only after annual balancing has been established.

A second impor tant differ ence is that quar terly balancing can be under taken for both
unadjusted and season ally adjusted data. The need to deal with these two sets of data, as
well as current and constant price figures, and the greater statis tical vari ability of the
quarterly data, will all add to the time and opera tional complexity of the whole balancing
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process. However, as mentioned above, there will be some simpli fi ca tion in the detail of the
process compared with the annual approach.

A third, related point which needs to be borne in mind is that time li ness is perhaps a more
impor tant part of the quar terly statis tical round than it is for the annual figures. 

11.07. Finally, it is useful to draw a distinc tion between two roles for the balancing process. The first
role relates to balancing data for the current or latest quarter. The second role involves
starting with estab lished sets of balanced data for the four quar ters of the year, and then
making the quar terly figures consis tent with firmer annual figures which become avail able.
The intro duc tion of these align ment adjust ments is likely to require a re-balancing of the
quar terly accounts. The bulk of the discus sion in this chapter is really about balancing for the
latest quarter, rather than about balancing subject to the constraints of annual figures.
However, annual adjust ment apart, the meth od ology corre sponding to the two roles is the
same. The issue of align ment is discussed in Chapter 10 on time consis tency. The exten sion 
to retro spec tive balancing is consid ered in the present chapter in §11. 51-52.

Key prin ci ples of balancing

11.08. Mention was made earlier of certain prin ci ples which should underlie the balancing process
to be used in the national accounts. These should apply equally to annual and quar terly data. 
Three impor tant issues can be stated:

• First, as mentioned above, even though GDP may be esti mated inde pend ently from
produc tion, expen di ture and income sources, as avail able, there should be a single, defini -
tive measure of economic activity.

• Secondly, once such an esti mate has been estab lished, the compo nent infor ma tion
should be adjusted so that each of the sepa rate produc tion, expen di ture and income
meas ures is consis tent with the overall GDP esti mate. Put another way, the accounts
should be fully balanced, with no statis tical discrep an cies or residual errors.

• The third prin ciple is that, in order to achieve balance, all compo nent series, and not just
selected vari ables, should be subject to possible adjust ment. 

These prin ci ples are consid ered briefly in the para graphs which follow. 

11.09. On the first prin ciple, it would clearly be very confusing to users and others to have more than 
one figure for GDP in the public domain. It is fair to say that there is probably little dispute wi th 
the idea of a single esti mate of GDP. In prac tice, the defini tive figure should be based on
infor ma tion from the produc tion, expen di ture and income meas ures, as avail able.

On the second prin ciple, however, the extent of the adjust ment proce dure varies. For some
coun tries, although a single GDP is estab lished and figures for certain vari ables are
adjusted, there is caution about elimi nating completely the discrep an cies in the sepa rate
meas ures, and residual errors or statis tical discrep an cies remain in the various esti mates.
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This prac tice is normally justi fied on grounds of not wishing to make too large changes to the
basic data, and of not knowing where precisely any such adjust ments might be made. 

11.10. It is also often argued that such adjust ments may be viewed as largely arbi trary and lacking
trans par ency for users outside govern ment. Further, large adjust ments to figures may often
be thought of as distorting the basic infor ma tion which is actu ally collected and compiled. All
this could have a major adverse effect on the public confi dence which might be placed in the
figures.

Finally, and of obvious impor tance, there are the prac tical aspects of balancing, whereby
opera tional and timing diffi cul ties may seem to preclude carrying out anything other than a
simple adjust ment proce dure. 

11.11. On the other hand, accounts which contain residuals and are not balanced and do not fit into
the meas ure ment frame work might be seen as ‘unfi nished’, with the discrep an cies largely
reflecting the general quality of the under lying data. It is hard to accept that such accounts
can be seen as providing a consis tent and compre hen sive picture of what is happening in the 
economy. Thus, the basic statis tics are not being used in the optimum way and the best
service is not being provided to users, who expect the national accounts experts to derive
esti mates which accord with the frame work of the accounts.

It should also be observed that the basic statis tical infor ma tion which is included in the
balancing process has already under gone a number of not always firmly- based adjustments. 
For example, where admin is tra tive sources of data are used, it may be neces sary to modify
figures so that the defi ni tions accord with those required for the national accounts. Within
surveys, there is the need for impu ta tion for non- response or the effect of statis tical grossing. 
The further adjust ments made within the balancing process may there fore be seen as the
final stage in a continuum of statis tical esti ma tion, and it is logical for this to be carried
through in its entirety to achieve full balance.

Not to balance fully there fore involves an arbi trary deci sion on where to draw the line. 

11.12. It should be said that full balancing is certainly not a subter fuge for manipu lating data in
support of a particular view point. There is clearly more oppor tu nity to manipu late the
inter pre ta tion of the data when different GDP meas ures are avail able (although the
exis tence of more than one measure could equally be seen as a contri bu tion to trans par ency 
in the compi la tion process). Suspi cions which users may have on this score should be
allayed by careful pres en ta tion of results. Moreover, any concerns which exist on the part of
the collec tors and compilers of the statis tics should be dealt with by appro priate educa tion.
Some aspects of the issues of pres en ta tion and educa tion are discussed at the end of this
chapter. However, the main argu ment to be advanced is simply that full balancing will
provide the best set of national accounts data, making best use of all the infor ma tion
avail able.

Where opera tional prob lems arise, compilers should attempt to over come them as best as
possible. Amongst other things, this will include ensuring that suffi cient time is avail able for
the vital process of balancing. The need for balancing should there fore be a key feature in
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the deter mi na tion of the overall time table for the produc tion of the esti mates, and not fitted in
as best as can. Again, some issues are raised later (see § 11.70-11.71).

11.13. On the third prin ciple concerning which vari ables are adjusted in the balancing process,
again country prac tice varies. Where annual input- output tables are compiled, some
coun tries tend towards unre stricted adjust ment. In others, adjust ment may be limited to a
few of the less reli able vari ables, for example changes in inven to ries within the expen di ture
measure, and oper ating surplus within the income esti mate. Occa sion ally, in respect of
these two compo nents, the vari ables may not even be meas ured, esti ma tion being made
simply as a residual from total GDP. The argu ments put forward for restricting the
adjust ments to a few vari ables only are very much the same as those mentioned above in
rela tion to the extent of the balancing process. In particular, there is the uncer tainty about the 
magni tude of any adjust ments, and also, with more vari ables being adjusted, the greater the
complexity of, and the time needed for, the whole balancing process.

A further opera tional problem may arise in respect of infor ma tion which is compiled and
published outside the main national accounts produc tion round. A particular example
concerns the exis tence of monthly data of a quar terly series which may well be published
before the overall balancing process can be under taken. As such, these vari ables may need
to be regarded as defini tive and not adjusted in the balancing process. This issue is
considered, further, later (see § 11.72-11.73). 

11.14. Despite the various statis tical and opera tional prob lems raised above, it is not consid ered
adequate to restrict adjust ments to a few series only. Such an approach will not provide the
best esti mates of aggre gate and compo nent series for the year or the quarter. Further, it will
also mean that the time series of the one or two vari ables which are adjusted will not be very
mean ingful, since all the ‘errors’ in the vari ables not being modi fied will be incor po rated,
implic itly, in the esti mates of those figures which are adjusted. It is recom mended, there fore,
that all vari ables should be consid ered for possible adjust ment in the balancing exer cise. It
may be decided, for good reasons, that some vari ables are not adjusted, but all should be
consid ered. The prac tical prob lems of following this approach are recog nised and are not
under es ti mated, but again attempts should be made to over come them, for example by
allowing more time for the balancing process.

11.15. There is one other point, rele vant to both the consis tency issue and the range of the adjust -
ment process, which might be made. Given the complexity of data collec tion and esti ma tion
in the national accounts, what ever resources are used, there will always be incon sis tency in
the various meas ures. Thus, most gener ally, the basic figures will be unac cept able and there 
will be a need for some form of adjust ment to them. If the prin ciple of adjust ment is accepted,
then the issue would appear largely to be one of the extent to which it is carried out. Partial
balancing leads to some improve ment in the overall quality of the esti mates. However, as
argued above, esti mates which are not fully balanced do not make best use of the avail able
infor ma tion and do not there fore provide the best repre sen ta tion of what is happening in the
economy. 

11.16. It will be useful to summa rise the outcome of the consid era tion of the three main prin ci ples. It
is recom mended that, despite the prac tical and other prob lems mentioned earlier, the
arguments are strongly in favour of a single figure for GDP, and for achieving complete
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consis tency in the published accounts, with no statis tical discrep an cies, and with all
variables subject to possible adjust ment. Only this approach can provide the most
meaningful set of economic data. The onus is on the compiling stat is ti cians to use their
exper tise to see that this is done. A number of prob lems, both statis tical and opera tional, will
need to be over come. Other matters to be addressed will include informing users about the
balancing process and, most crucially, main taining confi dence in the esti mates. Some of
these prob lems are consid ered further below (see § 11.75-11.79).

Other main features of balancing

11.17. Before looking at the specific issues for quar terly balancing, it is neces sary to consider a
number of other features of the balancing process. These are presented largely as
recommen da tions as to how balancing should, in prin ciple, be pursued. However, as will be
evident in what follows, the extent to which they can be incor po rated within balancing prac -
tices in indi vidual coun tries will depend very much on the avail ability of statis tical and other
infor ma tion.

11.18. First, the balancing process for both total GDP and the compo nent series should be based
on the accu racy of the data included in the (quar terly) accounts. To consider a simple
example, if it were thought that GDP esti mated from the produc tion side was twice as
accurate as the expen di ture esti mate then, other things being equal, the weights of the two
esti mates in total GDP might be broadly in the ratio of 2:1. In prac tice, as will be discussed
later, the esti ma tion of GDP is not as simple as this, since balancing will need to be
considered in the detailed frame work of the accounts being used. As a result, the final figure
for GDP may not be the same as this esti mate, although the differ ence should only be small.
A broadly similar accuracy- based approach can be adopted for all vari ables to be adjusted in 
the accounts. Thus, if, for example, house hold consump tion was esti mated less reliably than 
gross fixed capital forma tion, then it would carry a larger rela tive adjust ment.

11.19. It will be useful to consider further this key aspect of the balancing process. It is well
recognised that the proper deri va tion of accu racy meas ures of the national accounts data is
an extremely diffi cult process, so complex that few coun tries have even approxi mate
estimates. There are likely to be very few vari ables in the accounts where the only source of
error is the conven tional stan dard error deriving from statis tical sampling. Indeed, for most
vari ables, non- sampling errors, which could well lead to bias in the esti mates, are likely to be
more impor tant than sampling errors. 

11.20. None the less, it is impor tant to have some, albeit approxi mate, indi ca tion of the accu racy of
the data going into the accounts. This is good statis tical prac tice and serves purposes other
than for the balancing process. Two other impor tant uses, for example, are as a basis for
deciding on sample sizes for the statis tical inquiries used to collect data, and secondly as an
aid to inter pre ta tion of the published statis tics. These uses require some abso lute measure
of accu racy. Ideally, abso lute esti mates are also required for the balancing process, if only to 
ensure that adjust ments do not fall below a certain level of accu racy.
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As a second best solu tion, however, balancing can utilise a rela tive assess ment of accuracy, 
for example, that house hold consump tion is, say, half as accu rate as gross fixed capital
forma tion, without needing to know the specific accu racy of each vari able. In the absence of
any firm quan ti ta tive infor ma tion, which will repre sent the usual posi tion in most coun tries,
esti mates of accu racy should be pursued through discus sion by compilers, who should
make their best, judg mental assess ment. By this means, it should be possible to form some
broad consensus view on the rela tive accu racy for all parts of the account. Having this
mate rial as a basis for balancing is certainly better than having no infor ma tion at all. The
accu racy of data sources should be regu larly assessed because of the poten tial for changes
in the under lying gener ating processes, which can rapidly lead to a change in reli ability.

11.21. It is worth making the point that revi sions are often seen as a measure of accu racy in the
national accounts. This is true to a certain extent but it is essen tially in the context of how far
the initial infor ma tion repre sents a reli able esti mate of the final figure. However, such
measures do not reflect statis tical accu racy, and the absence of revi sion to quar terly data,
say because annual figures are just not avail able, is clearly no indi ca tion of the basic quality
of the data. Perhaps the main role of revi sions is in seeing whether initial esti mates might be
biased and, if so, making some adjust ment to try to antici pate them. The issue of revi sions is
discussed in Part VI of this Hand book.

11.22. It should be noted that the issue of the accu racy of the data is also rele vant to another aspect
of the balancing process. As will be explained later, part of balancing involves making use of
infor ma tion based on the struc ture of economic activity provided by the latest annual input-
 output tables, for example what propor tion of output might go to house hold consump tion. It
becomes neces sary, then, to make an assess ment of the likely accu racy of such ‘stru ctural’
esti mates against that of the directly- measured data for the current quarter.

11.23. A further impor tant feature about balancing is that, as well as achieving balance in the levels
of the vari ables for a particular quarter or year, it is also vital to consider the related growth
rates of the vari ables. In other words, it would not be accept able to balance data for, say, two
succes sive quar ters if the results showed esti mates of growth between the two periods
which differed greatly from the original figures or was other wise implau sible. Thus, accu racy
esti mates are also required for growth rates, and, again, adjusted data should not gener ally
fall outside the speci fied accu racy range. The esti mate of accu racy in changes can be
derived in two ways. The first way is by statis tical formulae based on esti mates for the levels
and the likely statis tical corre la tion between levels data. The second way of doing this is a
judg mental one similar to that for the levels, noting that some statis tical rela tion ship should
exist between errors in levels and changes. Simi larly, for a longer period of interest, it is
crucial that the adjusted compo nents are plau sible as time series. Data in this form are
impor tant in their own right for economic analyses. In prac tice, the need to consider
balancing as a three- dimensional, rather than a two- dimensional, process clearly adds to the 
complexity of the whole exer cise.

11.24. Another point to be borne in mind is that the data used in the balancing process should, as far 
as possible, be free of meas ure ment bias. Where such biases are thought to exist for
example as a result of a less than complete coverage of statis tical regis ters, or reflecting
inade quate defi ni tions of vari ables the basic figures should be adjusted before being
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incorpo rated in the balancing process. This issue is discussed further in rela tion to quar terly
balancing in § 11.35.

11.25. The final feature to be iden ti fied is that, where possible, balancing should be under taken,
simul ta ne ously, for both current and constant price data. In doing so, the meth od ology
should incor po rate the possi bility of some adjust ment to the compo nent price infor ma tion. In
other words, the implied price series, derived from the ratio of the adjusted current to
constant price data, are allowed to vary within reason from the original figures. In this way,
not only are the current and constant price infor ma tion made to fit into the frame work of the
accounts, but proper use is made of the avail able price data. Again, this is consid ered in
more detail below, in rela tion to the quar terly balancing process, where there is the added
compli ca tion of the exis tence of non- seasonally adjusted and season ally adjusted data.

11.26. The prin ci ples discussed above largely apply to balancing of both annual and quar terly data.
The chapter now goes on to suggest particular issues of, and proce dures which might be
followed for, quar terly balancing.

Issues and proce dures for quar terly balancing 

11.27. The main issue to be addressed arises from the fact that quar terly balancing can be under -
taken for both non- seasonally adjusted and season ally adjusted data. While the former
provides the basis of the figures for compi la tion, the season ally adjusted data are the much
preferred form for inter pre ta tion and analysis. Thus, season ally adjusted data should
certainly be balanced. Further, it is also regarded as essen tial, in prin ciple, to balance the
non- seasonally adjusted esti mates, thus providing a fully inte grated and consis tent set of
data over the whole accounts. Indeed, for some coun tries the focus is more on balancing the
non- seasonally adjusted data, largely because it repre sents the basic data, and is not
affected by seasonal adjustment. However, balancing non- seasonally adjusted data raises a 
number of prac tical diffi cul ties which are addressed below. 

Mean ing ful ness of the set of quar terly figures to be balanced

11.28. The first issue is the need to have a mean ingful set of quar terly figures which are to be
balanced. For some vari ables, the figures appearing in the accounts will largely reflect
admin is tra tive and other arrange ments which exist for making payments. Three exam ples
are interest payments, taxes on oper ating surplus, and recur rent taxes on land, build ings
and other struc tures. Similar prob lems may arise where infor ma tion is recorded on a cash,
rather than an accrual basis. The ques tion, given all this, is what consti tutes a mean ingful
quar terly series.

11.29. The ques tion has been consid ered in Chapter 3 on the accounting rules. In brief, for the
season ally adjusted series, for most vari ables it should be possible to estab lish an
acceptable profile through the seasonal adjust ment process. The problem of the meaningful -
ness of the quar terly figures relates, mainly, to the non- seasonally adjusted series.
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In prin ciple, with the excep tion of divi dend payments and compen sa tion of employees, all
series, in both non- seasonally adjusted and season ally adjusted form, should, as far as
possible, appear on an accrual basis. Two possible solu tions might be consid ered:

• in some cases, it will be possible to relate the vari able of interest to an ‘explan atory’
variable. One example here would be to deter mine the quar terly non- seasonally adjusted
profile for taxes on oper ating surplus by using the corre sponding series of the oper ating
surplus itself;

• where the first method is not possible, the quar terly non- seasonally adjusted series can be 
deter mined by some form of inter po la tion. 

11.30. Partly reflecting the above, but also for other reasons, the non- seasonally adjusted quar terly
figures will usually be some what more vari able than their season ally adjusted coun ter parts.
Further, differ ences in the timing of the recording of the same trans ac tion, and other deficien -
cies in quar terly recording, as discussed in Chapter 4, will be much more pronounced for
unad justed data than for the season ally adjusted esti mates, where seasonal adjust ment will
reduce the impact of regular timing differ ences.

The greater incon sis ten cies in the unad justed, rather than the season ally adjusted, data
resulting from these two factors will be evident both within and between the produc tion,
expen di ture and income meas ures. The timing issue and the other prob lems mentioned
above are likely to mean that the non- seasonally adjusted quar terly series for GDP, based
on the sepa rate produc tion, expen di ture and income data, are likely to be signifi cantly
different. It is, however, neces sary to deter mine the defini tive non- seasonally adjusted
quarterly GDP figure to which data are balanced. 

11.31. A further poten tial problem with balancing quar terly non- seasonally adjusted data, which
was touched on above, relates to the way in which infor ma tion about the struc ture of
economic activity of the previous year is used as a basis for making esti mates for the current
quarter. Reflecting season ality, and other matters mentioned above, the assump tions
needed for example, the allo ca tion of an indus try’s output to house hold consump tion are
likely to be rather more tenable for the smoother, ‘ave rage’ season ally adjusted quar terly
esti mates than for the erratic non- seasonally adjusted data. Thus much caution will be
needed when using these data in the balancing process. 

11.32. This particular problem will be most rele vant in the first year in which quar terly balancing is
under taken. After this, it should be possible to estab lish firmer quar terly supply and use
tables which can provide the frame work for the ‘stru ctural’ esti mates which enter the
balancing process. In other words, the esti mates of non- seasonally adjusted data for a
particular quarter made within the balancing process can, where appro priate, be based on
the supply/use frame work of the same quarter of a year earlier.

11.33. Another statis tical feature of quar terly balancing relates to the need to achieve balance for
both the season ally adjusted and unad justed data. If these data are balanced inde pendently, 
it will be neces sary to ensure that the (implied) seasonal factors, following balancing, do not
depart too much from the original factors derived from the seasonal adjust ment process for
the indi vidual series. This require ment may be regarded as analogous to that obtaining for
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current and constant price figures and prices. If balancing is under taken, first, for
non- seasonally adjusted data, the modi fied figures can then be season ally adjusted, and the
above require ment is no longer rele vant.

11.34. It is clear from what has been said above that quar terly balancing of non- seasonally adjusted 
data is, poten tially, a much more diffi cult process than balancing season ally adjusted data,
and special care will need to be taken with this part of the exer cise. Nonetheless, as
mentioned before, some coun tries place more emphasis on the balancing of non- seasonally
adjusted, rather than season ally adjusted data. One reason for prefer ring balancing unad -
justed figures is that these repre sent actual data, and seasonal adjust ment bring a degree of
subjec tive ness to the esti mates.

The issue of the sequence of adjust ments is consid ered further in § 11.41- 11.43.

11.35. One final issue needs to be raised. As mentioned in § 11.24, the data going into the
balancing process should, as far as possible, be free from meas ure ment bias. Unless this is
achieved, the defini tive esti mate of GDP will not be a central esti mate, while the balancing of, 
and esti ma tion for, the compo nent series will be less than optimal. For the compo nent series, 
although balancing may be seen as a way of making some adjust ment for bias, it is far pref -
er able that the process should seek to allow only for statis tical error.

11.36. In addi tion to these general points which have been made about bias, there is a specific
matter rele vant to the quar terly esti mates. These esti mates, as well as providing a short-
 period profile of economic activity, also serve as early esti mates of the annual data. Thus,
any bias evident in the quar terly figures will affect the initial esti mates of the annual data.
Where bias is thought to exist in the quar terly figures, adjust ment factors should be applied
to the quar terly data for the current year. These adjust ments can be based on the long-run
rela tion ship between the annual and quar terly esti mates, and on any other rele vant infor -
ma tion. In prac tice, the incor po ra tion of such adjust ments may also be seen as part of the
proce dure for aligning the quar terly and annual figures, with the former including any align -
ment factors which need to be projected into the future. The align ment proce dure is
discussed in Chapter 10, and the role of align ment in the balancing process is consid ered
in § 11.51-11.52.

11.37. An impor tant feature in the deter mi na tion of bias is the evalua tion of the pattern of revi sions
made to series arising from later data. The approach to moni toring and using revi sions within 
the accounts and the policy for incor po rating them in the published esti mates are consid ered
in Chapter 14. One particular feature is that balancing may lead to a revi sion to a particular
compo nent even though no new infor ma tion has become avail able for that compo nent.
Some key points arising from quar terly balancing are mentioned briefly at the end of that
chapter. 
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The quar terly balancing process

11.38. This section looks at how the key statis tical and opera tional aspects, mentioned above,
might impact, in prac tice, on the quar terly balancing process, including sugges tions for the
frame work which might be used and how balancing might be under taken. The discus sion will 
be presented essen tially in terms of balancing for the current period. Retro spec tive
balancing is consid ered in § 11.51-11.52.

11.39. As mentioned in § 11.04, the most appro priate frame work for the balancing process is
provided by the struc ture of the input- output tables. These comprise either the sepa rate
supply and use tables, or the full symmetric product by product or industry by industry
matrices. The symmetric matrices are gener ated from the supply and use tables, incor po -
rating further assump tions about the struc ture of indus tries’ consump tion and produc tion of
goods and serv ices. In prac tice, partly for this reason, it is suggested that quar terly balancing 
is under taken through the supply and use matrices, rather than the symmetric input- output
matrix. For the annual accounts, fairly detailed infor ma tion on indus tries and prod ucts can be 
used in assem bling the tables. However, reflecting a more restricted range of infor ma tion,
the frame work to be used for quar terly balancing will need to be much more aggre gated. The
precise format will depend on the range of data avail able, and in the light of indi vidual coun -
tries’ needs, but the aim should be to use a matrix containing some thing of the order of 10-20
indus tries/prod ucts (a more disag gre gated supply-use table is needed for constant prices
than for current prices).The clas si fi ca tion could be based on the single letter level of NACE
Rev.1 (as with Clas si fi ca tion A17 in Annex IV of ESA 1995), perhaps with some break down
for manu fac turing, which appears there as one industry, and also some distinc tion for capital
goods (as in the Council Recom men da tion on Aggre ga tions for Economic Analysis,
No.96/162/EC of 8 February 1996). A balance will need to be struck between the greater
homo ge neity of a more detailed disag gre ga tion and the resulting demands on data and the
time needed for under taking the work.

11.40. Annex B to this chapter provides an illus tra tion of the kind of supply and use frame work
which might be used for quar terly balancing, but without proposing a specific industry clas si -
fi ca tion, and explains how the compo nent vari ables might be esti mated. It is impor tant to
ensure that the various esti mates going into the supply and use tables are prop erly and
consis tently valued.

The ‘stru ctural’ infor ma tion presented in Annex B may be regarded as applying to both
current and constant price data, and also non- seasonally adjusted or season ally adjusted
figures. However, as mentioned earlier, care needs to be taken in using the annual struc ture
of the input- output tables for balancing non- seasonally adjusted quar terly data. The format
adopted for balancing can be readily modi fied to meet any specific indi vidual coun tries’
require ments, in the light of needs for statis tics and data avail ability.

Steps of the balancing process

11.41. The first step in the quar terly balancing process should be to estab lish some indi ca tion of the
likely level and growth of total GDP.
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The sepa rate bias- free infor ma tion from produc tion, expen di ture and possibly income
sources, as avail able, should be ‘weighted’ together to form a provi sional, first esti mate of
defini tive GDP. The weights for this purpose should reflect the compil ers’ judge ment on the
rela tive accu racy of the various meas ures. This can be under taken for both current and
constant prices, as required, and in rela tion to both levels and growth rates. The plau si bility
and consis tency of the derived figures should be ensured as far as possible, perhaps also in
comparison with quali ta tive indi ca tors.

At this stage, the GDP esti mate is to be regarded as a ‘target’ in the balancing process rather
than a defini tive figure. However, in the absence of any new data, the final esti mates for total
GDP made after the balancing process should not be too different from this provisional esti -
mate. 

11.42. A particular feature of quar terly balancing is the require ment to balance data in non-
 seasonally adjusted and season ally adjusted form, as well as in current and constant prices.
Full balancing thus requires four main data sets, as well as three supporting sets of infor ma -
tion, covering the current and constant price seasonal factors, together with prices. The
seven data sets, in full, are:

a. Current prices not season ally adjusted;
b. Constant prices not season ally adjusted;
c. Current prices season ally adjusted;
d. Constant prices season ally adjusted;
e. Current prices seasonal factors;
f. Constant prices seasonal factors;
g. Prices not season ally adjusted.

11.43. Of these, the first four are to be balanced, with the infor ma tion on seasonal factors and prices 
providing the ‘link’ between the various data sets. Data for the four main matrices can be
assem bled along the general lines outlined in the Annex 11 B, using largely inde pendent
sources and particular esti ma tion meth od olo gies.

It should be noted that the data set of prices included above relates to the original, non-
 seasonally adjusted data. Most prices are unlikely to be seasonal, and only a few like agricul -
tural prod ucts will be strongly seasonal. However, it is for consid era tion whether a data set of
season ally adjusted price infor ma tion should be estab lished which would be appro priate to
the rela tion ship between the season ally adjusted current and constant price esti mates. 

The balancing steps in prac tice

11.44. Although mention has been made earlier of the need to balance these matrices simul ta -
neously, in prac tice some order to the process must be followed.

There are various argu ments for and against each of the possible combi na tions of
current/constant prices and non- seasonally/season ally adjusted data. The main issues
related to season ally or non- seasonally adjusted data have been discussed in
§ 11.27-11.34.
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In respect of the price dimen sion, the quar terly national accounts statis tics will largely be
based on current price infor ma tion. Some direct meas ure ment of constant price infor ma tion
will be possible as with volume meas ures of output, but more often esti mates will need to be
derived mostly by deflating the corre sponding current price figures.

In prac tice, coun tries which under take balancing adopt a variety of different approaches. For
some, the starting point is the data set of current price, season ally adjusted figures. For
others, the emphasis is on the constant price, non- seasonally adjusted data. It is there fore
not appro priate to recom mend that balancing should be under taken in a particular sequence. 
This deci sion should be left to indi vidual coun tries in the light of the way they compile the
accounts and depending on other issues at national level.

The key point is that, what ever sequence of adjust ment is adopted, all four accounts (a to d in 
§ 11.42) should be balanced. The descrip tion, here, of a possible balancing process will be
based on the use of the current price, season ally adjusted esti mates (that is matrix c) as the
starting point for balancing. The sequence for ‘simu lt an eous’ balancing might then run as
described in the para graphs which follow.

11.45. The initial balancing should be under taken for the quar terly, current price season ally
adjusted figures. Once balance has been achieved, the balanced infor ma tion should be
deflated to yield a constant price season ally adjusted array. This can be compared with the
basic constant price season ally adjusted figures (matrix d), from which a ‘best’ matrix of
constant price season ally adjusted is derived, based largely on the compil ers’ judge ment.

The next step is to repeat the same proce dures for the non- seasonally adjusted data. The
whole process will yield four balanced and consis tent matrices of national accounts data.
These can be further exam ined for overall plau si bility and further, expect edly small, adjust -
ments made, as needs be. Some details of how the balancing might be achieved are set out
below.

11.46. On the basis of the suggested frame work and approach to data esti ma tion set out in Annex
11.B, the first steps in the balancing process should be the comparison of:

i) the first prelimi nary esti mate of GDP with the esti mates implied by the data in the
tables;

ii) the esti mates of supply and use for each product;
iii) the outputs and inputs of each industry, if avail able.

A further set of rele vant ‘stru ctural’ infor ma tion will be provided by making esti mates of the
compo nents of use for each product. This will be done by breaking down the total use
according to the pattern of demand shown by the supply/use frame work, for both the latest
year and also the same quarter of a year earlier. 

11.47. The quar terly balancing process should probably focus on balancing supply and use for
each product, that is item (ii) above. This will involve a close assess ment of the levels and
growth rates of the indi vidual series and their rela tive accu racy. It is of rele vance to note that,
for the quar terly figures, esti mates of growth are likely to be more reli able than that of levels.
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Consid era tion will need to be given also to defla tors and seasonal factors. Some judge ment
will also be neces sary on the comparison between the directly- measured infor ma tion and
that which can be esti mated from the latest input- output frame work. The use of other infor -
ma tion from this latter source, for example ratios of output to value added and of taxes and
margins to supply, is also an impor tant part of the whole process.  

11.48. The balancing exer cise, particu larly if it extends over a number of days, should be an
iterative process, moving in stages to a level of GDP and a fully recon ciled set of data, and
consulting with data suppliers at each stage. The process needs to take into account the
various constraints and criteria which need to be satis fied. Balancing at a detailed level may
lead to adjust ments which will revise the level of GDP estab lished, provi sion ally, at the
outset. This is a legiti mate part of the balancing proce dure. 

Key assump tions

11.49. In using supply and use tables for quar terly balancing, a number of key assump tions need to
be made.

The main ones involve deter mining, for each quarter, the indus trial struc ture of (i) produc tion
and (ii) inter me diate consump tion, which are used as a basis for deriving product data from
the esti mates made for indus tries.

A third, similar assump tion relates to the ‘stru ctural’ esti mates of final use derived from the
supply/use frame work. In the absence of any other infor ma tion or evidence to the contrary,
the struc tures of produc tion, inter me diate consump tion and final sales of the previous year
can be taken as obtaining for each quarter in the current year. Since changes in these
structure will gener ally occur rela tively slowly, this is likely to be a broadly accept able
assump tion. However, as mentioned above, such assump tions will be much less perti nent
for non- seasonally adjusted data than for season ally adjusted figures. The reason for this is
that season ality in produc tion and consump tion will mean that the quar terly struc ture of the
non- seasonally adjusted figures will be different from the annual struc ture. For the non-
 seasonally adjusted data, it will be neces sary to consider the supply/use table for the same
quarter a year earlier. 

11.50. There are other points to be made about an assump tion of stable economic struc ture. 

• First, as discussed in Chapter 3, there may be certain indus tries where the indus trial mix of 
outputs and inputs may vary over quar ters in a way which, ideally, should not be ignored,
even for the season ally adjusted data. Thus, in deriving the various product- based esti -
mates, it may be neces sary in some quar ters to modify the propor tion shown by the
previous year’s tables.

• A second issue, also discussed in Chapter 3, is that the ratio of inter me diate consump tion
to output may vary signifi cantly over the quar ters of the year. The elec tricity industry was
mentioned as an example where this problem might arise. Again this may need to be taken 
into account in deriving the figures of inter me diate consump tion, based on estimated
output, for each industry. 
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Retro spec tive balancing

11.51. The proce dures discussed above will lead to four sets of balanced accounts for the four
quar ters of a year. However, some time after these accounts have been derived, firmer
annual data will become avail able for some of the vari ables, and the quar terly esti mates will
need to be aligned to the new annual figures. If time consis tency is achieved largely inde -
pend ently for each vari able, then the indi vidual quar terly accounts will, most probably, need
to be re-balanced. This can be done in two ways:

• if the process of align ment does not involve large or many changes, then it should be
possible to modify the quar terly data manu ally;

• however, the more likely situa tion is that there will be many changes, some of which will be 
large, and, ideally, a full re-balancing will need to be under taken. In prin ciple, retrospec tive 
balancing may be seen as the same process which has been discussed earlier, but with
the addi tional constraint that quar terly totals add to the known annual figures. 

11.52. The above largely describes the theo retical posi tion. In prac tice, in the absence of a
computer program which can under take balancing and align ment simul ta ne ously (see
§ 11.57), it will be neces sary to rebal ance the aligned quar terly esti mates manu ally. Given
the amount of work which might be involved, it is worth observing that the ‘annual’ exer cise is 
probably far less time- critical than that for the ‘current’ quar terly balancing. The end- product
of the work is a set of quar terly accounts which are fully time consis tent with the annual data.

In carrying out this process, it should be noted that the frame work used for quar terly
balancing is likely to be more aggre gated than that used for the annual data.

One final issue for consid era tion where supply and use tables are used for quar terly
balancing is whether the symmetric input- output matrices are also compiled each quarter. 

Alter na tives to supply and use tables

11.53. The proce dures described above rely on the avail ability of annual supply and use tables to
provide the basis for, and the frame work within which, balancing can be under taken. If such
tables do not exist, there are other possible courses of action.

The supply and use oriented proce dure

11.54. The first and more likely course would involve some of the key stages of the meth od ology for
the supply/use approach, as described above, but without the detail of the adjust ment proce -
dure. It may, for example, be possible to use the commodity flow approach for some
commodi ties. The thrust of the approach might be built on the following two key stages:

• first, a figure for total GDP should be derived, by weighting together esti mates from
produc tion, expen di ture and income, as avail able;
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• then, compo nent data, at the aggre gate level, for example house hold consump tion, can
be adjusted so that each of the (three) meas ures accords with the defini tive GDP.

These adjust ments are made by allo cating the residual over these compo nents, ideally in
rela tion to their esti mated accu racy. The approach can be under taken for current and
constant price data, and also non- seasonally adjusted and season ally adjusted figures,
again taking into account prices and derived seasonal factors. Clearly this approach lacks a
defini tive frame work for the adjust ment process and the ability to bring together and make
consis tent the detailed infor ma tion on produc tion and expen di ture. However, in the absence
of the supply and use infor ma tion, it is certainly worth under taking in some form or other.

The insti tu tional sector oriented proce dure

11.55. The second course would be to balance the esti mates within the frame work of the
insti tu tional sector analysis of trans ac tions in prod ucts and the distribu tive and finan cial
trans ac tions.

Here, balance would be achieved at the level of the indi vidual sector (or for the whole
economy), through the two esti mates of net borrowing/lending. These esti mates are derived
from, on the one hand, the produc tion, expen di ture and income data making up the
production, distri bu tion and use of income, and capital accounts, and on the other from the
infor ma tion on finan cial trans ac tions. These esti mates should be the same. In prac tice they
are not the same, and balancing seeks to estab lish iden tity in the esti mates derived from the
two sources.

One way of proceeding would be first to estab lish a rough esti mate for total GDP, as
described above for the other methods, and also for net lending/borrowing, in the light of the
accu racy of the two overall sets of finan cial and non- financial data. The various compo nent
series can then be adjusted to yield the net lending/borrowing figure (or some thing close to
it). However, it is impor tant that the adjust ments lead to a derived measure of GDP which is
not too far removed from the esti mate estab lished from the basic data. Again, the
adjustments should be made on the basis of the rela tive accu racy of the compo nent series.

It should be noted that this approach can be made only for current price data, since the finan -
cial infor ma tion is not avail able at constant prices. 

11.56. Two particular points should be made about this approach:

• there are certain disad van tages in endeav ouring to balance data essen tially on a figure of
net lending or borrowing. Such a figure is the differ ence between various large numbers,
and the errors in such data will feed through to the net balance. However, this concern will
be largely miti gated by adher ence to the constraint on GDP, as proposed above;

• the data require ments of such an approach are, if anything, more demanding than what is
needed for the supply/use method.

Further, it is likely that, before setting up a system of finan cial accounts, coun tries will wish to
have estab lished a satis fac tory basis for meas uring the real economy. Thus, finan cial
accounts are unlikely to be widely avail able quar terly. As a conse quence, in prac tice, this
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kind of frame work for balancing the accounts will gener ally be used in addi tion to, rather than
instead of, the use of the input- output analysis.

Balancing tech niques

11.57. There are various approaches which might be used for balancing, ranging from manual
adjust ment, through simple Random Allo ca tion Sam pling (RAS) tech niques, to compli cate
mathe matical proce dures for dealing with large matrices. The manual approach relies,
essen tially, on the implicit judge ment of the compiler to assess which particular series might
be adjusted and by how much. The comput er ised methods will gener ally use a least squares
esti ma tion approach, perhaps subject to various constraints. The more sophis ti cated meth -
od ology might take into account the accu racy of the vari ables and incor po rate corre la tions in
the adjust ment process, for example between divi dends and interest receipts and finan cial
flows.

Of the various tech niques which have been used for balancing, one of the more recent is the
approach which was under taken, experi men tally, in the United Kingdom before the use of
annual input- output tables. The approach aimed to balance expen di ture and income data on
the one hand with finan cial data on the other, subject to certain constraints on aggre gates.

The meth od ology is described in the United Kingdom publi ca tion “Economic Trends” No.
469, November 1992, which also provides refer ences to litera ture describing other
approaches. 

11.58. As hinted above, one other point on the mechanics of balancing is whether a manual or
comput er ised approach should be adopted. There are obvious bene fits in the latter
approach, particu larly in reducing consid erably the time needed for the work, and thus
allowing more oppor tu nity to examine and resolve prob lems with the data.

However, while comput eri sa tion might be possible for under taking part of the balancing
exer cise, and to help with aspects such as graphics, it is unlikely that purpose- built soft ware
exists at present for carrying out the whole process. Thus, balancing will need to be
undertaken manu ally, and the modus oper andi of a system atic and itera tive approach should 
be estab lished. Although there should be a rigorous and objec tive basis for adjustment, the
use of intui tion and feel should certainly not be ruled out. Particular proce dures will need to
be devel oped in indi vidual coun tries. 

11.59. Where mechanical approaches are used, it is impor tant that compilers scru ti nise, very
closely, the balanced figures and ensure that they are happy with the results. If adjusted
figures look implau sible, attempts should be made to find out why, and further, perhaps
manual, adjust ments made. One benefit of the manual approach is that it probably enables a 
better under standing to be obtained of the overall struc ture of the accounts and how they
have been balanced. One possible proce dure would be to have manual balancing for the
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initial stages, during which time most the large adjust ments which might be neces sary to the
figure will have been made. Then mechanical balancing can be intro duced for the final stage.

11.60. Before moving on, it is impor tant to re-iterate the point that the proce dures described above
repre sent, essen tially, the theo retical approach to the balancing process. Their imple men ta -
tion, in full or even part, will need to be under taken over a number of years, and will require
much experi mental work. It is desir able that coun tries draw up work programs on how they
propose to move towards imple men ta tion of the quar terly balancing approach. It is also
impor tant that expe ri ences of the work are shared between coun tries.

Balancing by using mathe matical and statis tical methods

11.61. Mathe matical and statis tical methods offer a sophis ti cated but very prac tical instru ment to be 
used in the balancing proce dure. They can be used in the balancing process to carry out the
final steps in order to obtain the balanced esti mates.

The use of these methods shall be consid ered in the general balancing process. This means
that an exclu sively mechanical use of the tech niques outside of the process described in the
previous para graphs makes no sense in the compi la tion of the accounts.

11.62. According to the theo retical mathe matical and statis tical methods presented in Chapter 6,
the balancing problem can be consid ered as a problem of esti ma tion subject to temporal and 
accounting constraints. From a formal point of view, one is inter ested in esti mating a number
of indi vidual vari ables starting from vari ables which are aggre gated over units and time. This
problem can also be treated by involving a system of vari ables rather than a single vari able.

11.63. Several tech niques have been devel oped to carry out balancing according to the
mathematical and statis tical methods. Two classes can be distin guished:

a. methods that adjust multi variate prelimi nary esti mates fulfilling the temporal and
accounting constraints;

b. methods that use a set of quar terly indi ca tors to obtain indi rect esti mates of the
unknown aggre gates.

Simi larity to the univariate case presented in Chapter 6 is quite evident: the univariate two-
 steps method have their multi variate coun ter part in (a), whilst optimal univariate methods
correspond to (b).

In both classes, mathe matical and statis tical balancing tech niques are conceived to obtain
esti mates that fulfil both temporal and accounting constraints. A formal pres en ta tion of
mathe matical and statis tical methods which can be used in the quar terly balancing process
will be found at Annex 11.A to this chapter. 
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Multi variate two- steps methods

11.64. The starting point of multi variate two- steps methods is that a set of prelimi nary esti mates for
the aggre gates of an account is avail able. The aggre gates are subject to an accounting
constraint that the prelimi nary series do not fulfil (e.g., the prelimi nary esti mates for the
compo nents of GDP on the demand side do not sum to GDP, whose esti mate has been
obtained, for example, starting from output sources). Each series satis fied the temporal
constraints (when annual figures are avail able).

The problem consists then in distrib uting, according to a suit able crite rion, the discrep ancy
between the quar terly prelimi nary values and the expected accounting quar terly constraint
(often repre sented by a quar terly series).

As in the univariate case, the distri bu tion is made by mini mising a quad ratic loss func tion
according to the same approach proposed by Denton, extended to the multi variate case (see 
Annex 11.A for more details).

Multi variate optimal methods

11.65. As in the univariate case, the multi variate optimal approach supplies the esti mates of a set of
aggre gates related by an account constraint according to a statis ti cally optimal approach.
The main idea is the same as in the univariate case: the related quar terly series are used in a
multi variate regres sion model to obtain the esti ma tion of the aggre gate quar terly series with
respect of both the temporal (versus the annual known aggre gate series) and quar terly
contemporaneous- accounting constraints (e.g. the constraint may corre spond to the
quarterly series of GDP).

The optimal multi variate esti ma tion approach offers a natural and coherent solu tion to the
inter po la tion, balancing and extrapo la tion prob lems.

11.66. The method derives from the univariate tech nique of Chow and Lin. Two different techniques 
have been devel oped, the differ ence being the struc ture of the error in the regres sion model.
The two forms of the stochastic error process consid ered are:

• multi variate white noise;
• multi variate random walk.

The extrapo la tion is carried out according to the same prin ci ples of the univariate case: given 
the new values of the related series, the optimal nowcasts are directly obtained from the
quar terly regres sion model.

Some organ isa tional issues of the balancing process

11.67. The final part of the chapter looks at a number of other, non- statistical features of the
balancing process, largely in response to some of the concerns which have been mentioned
earlier. Some solu tions are proposed to the prob lems raised, although the exact nature of
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what is done will depend very much on the circum stances obtaining in indi vidual coun tries.
The main issues are:

i) the general organ isa tional arrange ments for the carrying out balancing, including the
involve ment of compilers in the work;

ii) the need to accom mo date the process in the general time table for preparing the quar -
terly esti mates;

iii) the educa tion of users and others about the balancing process, including whether
infor ma tion on the adjust ments should be made avail able outside the National
Statistical Insti tute. Some other issues are also covered. 

Organi sa tional arrange ments

11.68. On the organ isa tional arrange ments, the recom men da tion is to appoint a team dedi cated to
under taking the balancing work. The precise nature of the respon si bili ties of the team should
be made clear at the outset, in particular in rela tion to deci sions about the way in which the
adjust ments are made. The team might under take its work through a series of bilat eral or
wider discus sions with compilers, in which issues related to their particular series and any
possible adjust ments can be consid ered. On the basis of these discus sions, the team can
assemble a further matrix of data, not neces sarily fully balanced, but certainly exhib iting
greater recon cilia tion than was evident in the initial esti mates. This can then be discussed at
a meeting of all inter ested parties. The meeting would seek to agree a final, balanced set of
figures. Respon si bility for final deci sions on balancing, for example where there is disagree -
ment about the size and loca tion of adjust ments, needs to be vested in one indi vidual. As
mentioned before, the whole process is essen tially an itera tive one, util ising, at each stage,
the infor ma tion avail able to try to form the optimum view of the overall economic posi tion
shown by the figures. In some cases balancing will be under taken with a given set of data, in
others new data may come to hand during balancing.  

11.69. It is consid ered vital to use to the full the exper tise of compilers in the balancing process.
Their expe ri ence is crucial to the whole exer cise, not only to improve the quality of the end-
 product, but also to enable them to get a wider perspec tive on the national accounts and how 
the economy is behaving. This enhanced knowl edge should, itself, lead them to make
improved esti mates. Compilers should inves ti gate particular prob lems which emerge at the
various stages of the balancing process, discussing them, as appro priate, with the suppliers
of the infor ma tion, and seeking to achieve some reso lu tion. Thus the suppliers, too, also
have an impor tant, perhaps indi rect, part to play in the balancing round. This ‘consu lt ative’
approach attempts to avoid simply taking infor ma tion and adjusting it in a way with which
compilers and suppliers would not neces sarily agree and indeed may even wish to disown.
However, it is useful for the national account ants to set quality stan dards for the infor ma tion
supplied to them, thereby reducing the burden on them of following up data prob lems with
suppliers.

The quar terly time table 

11.70. One of the main prac tical issues is that the balancing process will be seen as, and almost
certainly is, a poten tially extremely time- consuming exer cise, which is diffi cult to fit into an
already tight quar terly time table. Where balancing is not, at present, under taken, or where it



260

The balancing of quar terly accounts   Hand book on quarterly accounts 

is present but it can be improved, there will be a natural reluc tance to delay publi ca tion of
statis tics to accom mo date the extra work. However, the intro duc tion or enhance ment of the
balancing process, with the asso ci ated improve ment to the statis tics, should involve some
re-appraisal of the whole time table for compiling the figures. This will, almost inevi tably, raise 
the conflict between time li ness and accu racy of the national accounts statis tics. One factor
which is often under es ti mated is that an enor mous amount of resources goes into collecting,
compiling and bringing together all the data which make up the esti mates. Balancing will be a 
rela tively small part of the whole statis tical process, but its role in ensuring that the infor ma -
tion is assessed and used in the optimum way is of much greater impor tance. It is consid ered 
impera tive that adequate time for the balancing work is included in the compi la tion round. If
existing time ta bles cannot be changed, then the time required for balancing should be found
from some other stage in the esti ma tion process. 

11.71. Balancing should appear as one of the final actions in the quar terly time table. However,
there is much merit in under taking a prelimi nary balancing exer cise earlier in the time table to
allow time for the inves ti ga tion of particular prob lems, rather than leaving every thing to the
final stages. The appro priate place in the time table for this first, explora tory assess ment will
depend on the flow of data, including the timing of the avail ability of certain monthly data (see 
below). It will also be essen tial to ensure that a reli able set of data can be assem bled to make 
the balancing process worth while, although a prelimi nary look at figures will seldom go unre -
warded. Thus, the stage at which prelimi nary balancing might be under taken, and also what
precisely might be done, will be a compro mise between, on the one side, providing suffi cient
time to inves ti gate and resolve any prob lems and, on the other, the quality of the data.

11.72. A number of prob lems are likely to arise in respect of monthly data which form the quar terly
esti mates, or the quar terly figures them selves, where such series are collected and
published sepa rately from the quar terly national accounts time table. Two possible examples 
of such series are the monthly statis tics of over seas trade and of indus trial produc tion. In
particular, the timing of the avail ability of the rele vant series could mean that data for two
months or even complete quar ters may already have been published before the balancing
process for the quar terly accounts is under taken. The inclu sion of such series in the
balancing exer cise could well lead to the series being revised in the quar terly accounts fairly
soon after they had been published in their own right. 

11.73. In endeav ouring to resolve this problem, two main consid era tions should be borne in mind.
First, if a high priority is given to mini mising revi sions to data, the infor ma tion which has
recently been published should be included in the national accounts in this same form. In
other words, such data are regarded as defini tive for the balancing process, with no
adjustments to them permitted. If, on the other hand, revi sions are thought to be less
important, then the esti mates, although already published, can be consid ered for possible
adjust ment, in the usual way, as part of the balancing process. If appro priate, revised figures
for the series will appear in the published quar terly accounts.

11.74. Before deciding on a particular course of action, as suggested above, a re-assessment
should be made of the whole quar terly time table. Consid era tion of this particular problem will 
raise the issue of the time li ness of the monthly data and the quar terly national accounts esti -
mates. Specifi cally, one ques tion which might arise is whether it is neces sary to delay the
timing of publi ca tion of key monthly data to ensure that the esti mates can be consid ered in
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the wider context of the full national accounts, and possibly be modi fied and improved. The
solu tion to this problem must be left to indi vidual coun tries, depending on the particular
timing, avail ability and quality of the data. However, what ever time table is adopted, it is desir -
able that, when ever national accounts data are published, be they monthly or quar terly
figures, all the infor ma tion avail able is assessed at the time of publi ca tion in order to
determine the best esti mates. 

Educa tion of users and presen ta tional issues

11.75. Although balancing is only one part of whole esti ma tion process, it is diffi cult to avoid it being
regarded as a proce dure of some special impor tance, with a special focus. This is likely to
raise certain prob lems related to the need for, and nature of, the adjust ment process, and
also to the magni tude of the adjust ments made.

11.76. One such problem is that the balancing process might be seen by some as a mean of
manipu lating the data, possibly at worst for political purposes. Such percep tions should be
actively coun tered because they clearly put the whole statis tical system into ques tion. It is
funda mental to the integ rity of the national accounts statis tics, indeed statis tics gener ally,
that users have confi dence in the esti mates and are adequately informed about the
statistical processes. In respect of balancing, if there is a lack of under standing by users, it is
a crucial respon si bility of stat is ti cians to explain clearly what is being done and the reasons
why such adjust ments are neces sary. There should certainly be a docu ment explaining why
the adjust ment process is needed and describing how it is under taken. Infor ma tion should
also be dissemi nated through semi nars and other formal and informal meet ings. Inci den -
tally, this mission to explain should not be confined just to users but should be extended to
suppliers of data as well.

11.77. A second, in some ways related, issue is that users may wish to know the magni tude of the
adjust ments which are made as part of the balancing process. As was mentioned earlier in
this chapter, balancing is essen tially the final stage in what can be regarded as a continuum
of adjust ment needed to compile the national accounts. If an indi ca tion is required about the
adjust ments being made to data, it is argu able where to draw the line in the whole esti ma tion
process. Limiting the indi ca tion to the adjust ments made during balancing is a conven ient,
though still arbi trary, deci sion. In reality, the provi sion of infor ma tion of this kind does little
more than indi cate the quality of the data under lying the national accounts. It might be
inferred that, the smaller the adjust ments, the better the overall quality of the data. However,
this will not be the case if, for example, the esti mates contain larger adjust ments which are
made before the balancing process. Further, providing details of adjust ments is tanta mount
to having the equiva lent of two sets of national accounts data in circu la tion at the same time.
Although the basis and other rele vant features of the two data sets could be explained, it is
inevi table that there would be misin ter pre ta tion or misuse of the infor ma tion.

11.78. Given all these consid era tions, it does not appear that there would be much to be gained
from making infor ma tion on the balancing adjust ments gener ally and widely avail able.
However, it should be recog nised that there is likely to be some value in restricted
dissemina tion of the infor ma tion. For example, compilers will benefit from discus sions of the
details of the balancing process with experts outside the Na tional Statis tical Insti tute. There
is also the impor tant consid era tion that, if infor ma tion on the adjust ments was denied totally,
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it is likely that suspi cions would be aroused on the probity of the esti ma tion process. It is
suggested, there fore, that, in addi tion to giving such infor ma tion to outside experts, it is also
provided to meet strong and bona fide requests made by others. However, as far as
possible, to limit poten tial misun der standing, the mate rial should be provided for personal
rather than general use. All releases of such mate rial should be accom pa nied by a short
descrip tion on any key points related to the particular quarter, together with some indi ca tion
of the accu racy of the data being adjusted.  

Other 

11.79. Finally and briefly there are a few other issues worth raising. To begin with, the balancing
process has a number of impor tant impli ca tions for the statis tical system.

• One particular conse quence is that regular balancing, with all series being reviewed, may
lead to more revi sions to data than hith erto. The revi sions policy adopted will need to
deter mine how this is to be dealt with.

• Secondly, it is vital to learn lessons from the balancing exer cise about the general quality
of the esti mates. The process should include inves ti ga tion into the main problem areas in
the accounts, with reasons for incon sis ten cies being pursued.

• Further, attempts should be made to improve the quality of the basic infor ma tion iden ti fied
as weak by changes in collec tion or esti ma tion prac tices.

• Finally, where balancing is being intro duced for the first time, or major improve ments are
being made to existing prac tices, it will be very sensible to have a trial run of proce dures
before using the process to generate the published statis tics. If possible, changes to time -
ta bles might also be tested before being actu ally imple mented. 

Summary

11.80. It will be useful to bring together the main prin ci ples and issues related to balancing, as
discussed in this chapter.

First, the four key general prin ci ples are:

i) there should be a single, defini tive esti mate of GDP (see § 11.09);

ii) full balancing should be under taken, that is no statis tical discrep an cies should remain 
in the esti mates (see § 11.09-11.12);

iii) all vari ables should be subject to possible adjust ment (see § 11.13-11.14);

iv) quar terly balancing should be under taken for current and constant price esti mates,
and also non- seasonally adjusted and season ally adjusted data (see § 11.25,
11.44-11.45).

11.81. Secondly, there are a number of general statis tical issues:

i) balancing of infor ma tion on produc tion, expen di ture and income should be under -
taken through the frame work of the supply/use or input- output tables. It may also be



263

Hand book on quarterly accounts The balancing of quar terly accounts

possible to use the struc ture of the insti tu tional sector accounts, incor po rating, in
addi tion, infor ma tion on finan cial trans ac tions (see § 11.04 and 11.39);

ii) the basic data included in the balancing process should, as far as possible, be free of
meas ure ment bias (see § 11.24 and 11.35);

iii) balancing for a given period also needs to take account of growth rates and the time
series nature of the vari ables (see § 11.23);

iv) adjust ments should be made not only to the basic national accounts vari ables, but
also to the infor ma tion on prices and seasonal factors (see § 11.25,11.33, 11.42-43);

v) adjust ments should be based on the esti mated accu racy of the compo nent data, and
should not gener ally fall outside the esti mated error range (see § 11.18-11.20);

vi) the appro pri ate ness of the infor ma tion included in the balancing process which based 
on the previous year’s frame work needs to be care fully assessed, particu larly for the
non- seasonally adjusted data (see § 11.22, 11.31-11.32, 11.49-11.50);

vii) quarterly balanced matrices should be made consis tent with the firmer annual data
(see § 11.51-11.52);

viii) the intro duc tion of balancing may neces si tate some modi fi ca tion of the policy on revi -
sions (see § 11.79).

11.82. Thirdly, the main opera tional issues are:

i) coun tries should draw up a work programmes on the intro duc tion of quar terly
balancing proce dures (see § 11.60);

ii) arrange ments and respon si bili ties for the balancing work should be clearly estab -
lished, with the compilers having a key role (see § 11.68-11.69);

iii) the balancing process is a complex opera tion and suffi cient time must be allowed for
it in the quar terly time table (see § 11.70-11.74);

iv) the need for and nature of the balancing process must be clearly commu ni cated to
users (see § 11.75-11.78);

v) major changes to proce dures should be trialled before being formally intro duced (see
§ 11.79).



CHAPTER 11 - Annex A

BALANCING BY USING MATHE MATICAL AND STATIS TICAL
MODELS
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Balancing by using mathe matical and statis tical models

A formal pres en ta tion 

11.A.01.  Following the nota tion of the annex to Chapter 6, detailed consid era tion is given here to the
mathe matical approach to the disag gre ga tion and extrapo la tion prob lems in the multi variate
context of the balancing problem.

To be esti mated are M unknown ( )Ν × 1 vectors of quar terly data, y j ,   j=1...,M, each
pertaining to one of M basic (i.e. disag gre gated) time series which have to satisfy both
contem po ra neous and temporal aggre ga tion constraints.

11.A.02. The solu tion of this problem en tails consid era tion of a number of proce dures that, as in the
single vari able case, can be char ac ter ised as either pure adjust ment or least- squares
optimal. The infor ma tion set common to both cases is given by the following M+1 aggre gated 
vectors:

• z, ( )Ν × 1  vector of quar terly contem po ra ne ously aggre gated data;
• y ja , J=1,...,M, (nx1) vectors of annual data.

11.A.03. Consider the two distinct situa tions:

a. M prelimi nary quar terly time series, p j , , j =1, , ,K Μ are avail able,

 Where p zj
j

M

=
∑ ≠

1

 and/or Bp yj ja≠ ;

b. a set of quar terly related indi ca tors is used to obtain indi rect esti mates of the M
unknown time series.

The distinc tion is not neces sarily as strict as it seems, in that prelimi nary quar terly series
could have been indi vidu ally obtained by using related indi ca tors.

11.A.04. Assuming that each basic series satis fies a multiple regres sion rela tion ship with a number of
known related indi ca tors, a least- squares optimal solu tion, consis tent with the aggre ga tion
constraints, can be obtained. This approach will be devel oped by discussing some specific
error covari ance pattern.
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Consider the ( )[ ]Ν Μ+ ×n 1  vector
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The following accounting constraints hold: 
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The complete set of constraints between the series to be esti mated and the avail able aggre -
gated infor ma tion can be expressed in matrix form as
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11.A.05. Note that the contem po ra neous aggre ga tion of tempo rally aggre gated series implies

( )y z zaj t
j

M

t i a t
i

, ,
=

− +
=

∑ ∑= =
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4 1
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4

,   t=1,...,n,

and then, given this rela tion ship between the M+1 aggre gated vectors, matrix H has rank 
( )r n= + −Ν Μ 1 , n aggre gated obser va tions being redun dant.

Multi variate adjust ment

11.A.06. Suppose we have M prelimi nary series,p j  1K , M , that need to be adjusted in order to satisfy
the accounting constraints. This has to be accom plished by distrib uting the discrep an cies

z H p− 1
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and

y H p0 2− ,

where
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according to some reason able crite rion. In the following we deal with two multi variate adjust -
ment proce dures: (i) propor tional adjust ment; (ii) Denton’s multi variate adjust ment.

11.A.07. The propor tional adjust ment proce dure is very simple and widely used, although less
generally appli cable than the Denton method, because it assumes only contem po ra neous
constraints have to be fulfilled (that is, Bp yj aj= , j=1,...,M).

11.A.08. A simple and fairly reason able way to elimi nate the discrep ancy between a contem po ra -
neously aggre gated value and the corre sponding sum of disag gre gated prelimi nary quar -
terly esti mates consists in distrib uting such a discrep ancy according to the weight of each
single tempo rally aggre gated series with respect to the contem po ra ne ously aggre gated one.

11.A.09. Denton’s multi variate adjust ment gener al ises the univariate proce dure shown in § 6.A.13 by
taking into account some tech nical devices about (i) the treat ment of starting values
(Cholette, 1984, 1988) and (ii) the nature of the accounting constraints.

Multi variate optimal esti ma tion

11.A.10. If there exists a set of quar terly indi ca tors related to the unknown disag gre gated series, it is
possible to specify M regres sion models

y X uj j j j= +β , j=1,...,M

with

( )Ε u j = 0,      ( )Ε u u'
i j =Vij ,   i,j=1,...,M,

where, X jj , , , ,= 1K Μ  are ( )Ν × κ j  matrices of related series. The M models can be grouped
as follows:
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or, extending the nota tion used in  § 11.A.05,

y X u= +β
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where ( )Ε u = 0 and, ( ) { }Ε uu' V= = Vij , i,j=1,...,M.

11.A.11. The observed, aggre gated regres sion model is given by:

y X u0 0 0= +β

Where X HX0 = . The aggre gated distur bance vector, u Hu0 = , has zero mean and singular
covari ance matrix ( )Ε u u V HVH''

0 0 0= = .

11.A.12. The quar terly esti mates can be obtained as a solu tion of a linear predic tion problem in a
gener al ised regres sion model with singular covari ance matrix (Di Fonzo, 1990):

( )$ $ $y X L y X= + −β β0 ,

( )$β = − − −X V X X V y' '
0 0 0

1

0 0 0 ,

( )( )[ ] ( ) ( )( ) ( )Ε $ $ ' 'y y y y I LH V X LX X V X X LX'− − = − + − −− −

N 0 0 0 0

1

0 ,

With  L VH' V= −
0 , where V0

−   is the Moore- Penrose gener al ised inverse of the singular matrix 
V0 . The above rela tion ships are natural exten sions of the optimal univariate coun ter parts
worked out by Chow and Lin (1971).

11.A.13. In prac tice, matrices Vij  are unknown and must be esti mated according to proper assump -
tions on the u j s' . Two cases seem to be inter esting from both a theo retical and a prac tical
point of view: (i) multi variate white noise; (ii) multi variate random walk.

11.A.14. In the multi variate white noise case we assume

( )Ε u u I'
i j ij N= σ ,      i, j =1 ,K, M ,

( )Ε uu' I= ⊗∑ N ,    { }=∑ σ ij .

The elements of ∑ can be esti mated using the ordi nary least squares residuals of the
tempo rally aggre gated regres sions y X uaj aj j aj= +β . Further more, in this case the inver sion
of V HVH'0 =  can be notably simpli fied: by a suit able parti tion of  V0 , only a ( )( )[ ]Μ Μ− −1 1
matrix needs to be inverted (Di Fonzo, 1990).

11.A.15. The multi variate random walk case is a straight for ward gener ali sa tion of the univariate
approach of Fernàndez (1981). This model is based on the following assump tions:

u u tt t t= + =−1 1ε , , , ,K Ν
( )u O Oo t= =, Ε ε  ,

( )Ε Νε εr s

if r s
if r s

r s'

'
, , , ,=

≠

=




=
∑
0

1K

where ut  and εt  are ( )Μ × 1 contem po ra neous distur bances vector. These assump tions
imply ( )Ε ut = 0  and ( )Ε u ur s

' = •∑  min(r, s) , that is ( )Ε uu' , where ∑ can be esti mated as in

the multi variate white noise approach.
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Extrapo la tion

11.A.16. When Ν >4n we need to esti mate data for which the rele vant tempo rally aggre gated values
are not avail able. In this case it has to distin guish whether the contem po ra ne ously aggre -
gated infor ma tion is or is not avail able. In the former case we talk about constrained extrapo -
la tion while in the latter we have a pure extrapo la tion problem. In both cases we look for the
best linear unbi ased esti mator of

y X uj n i j n i j j n i, , ,4 4 4+ + += +β ,    J=1,...,M,    i=1,...,r,

where X j n i,4 +  is a ( )κ j × 1  vector of the K j  related indi ca tors for the j-th series at time 4n+i and 
u j n i,4 +  is a zero mean unob serv able random error.

11.A.17. In the pure extrapo la tion case the parameter vector need not be re-estimated, the extrapo la -
tion being given by a straight for ward multi variate gener ali sa tion of the univariate solu tion
shown in § 6.A.26.

11.A.18. If a contem po ra ne ously aggre gated series is avail able, the complete set of esti mates must
instead be re-calculated (Di Fonzo, 1990).

A frame work for quar terly balancing

11.B.01. The aim of the balancing process outlined here is to endeavour to fit all the esti mates, made
from the produc tion, expen di ture and income meas ures, as avail able, into the supply and
use frame work. This annex provides an example of an outline frame work which might be
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used for the balancing exer cise, and describes how the basic esti mates might be made for
balancing.

11.B.02. An illus tra tion of the kind of supply/use table which might be used for balancing is shown at
the end of this annex. It is the stan dard pres en ta tion, although the number of
indus tries/prod ucts used, about 10-20 is suggested, will need to be deter mined within the
frame work of the clas si fi ca tions set out in ESA 1995. The way in which the initial esti mates
might be derived is outlined below. The letters relate to the matrices or vectors of data, as
iden ti fied in the frame work. The brief descrip tion in this annex can, in prin ciple, be applied to
any one of the data sets current or constant prices, and non- seasonally adjusted and
season ally adjusted data but with appro priate modi fi ca tion for the particular form of
pres en ta tion and avail ability of data. As mentioned in the main text, it will be neces sary to
ensure the mean ing ful ness of the non- seasonally adjusted data. Finally, all values should be 
measured in accordance with the ESA 1995 recommendations (i.e.. basic prices for outputs,
purchas ers’ prices for inputs, free- on- board for inter na tion ally traded goods) to ensure that
they are consis tent.

A. Matrix of esti mates of domestic produc tion 

The column vector of esti mates for output for indi vidual indus tries can be based on
quar terly data on output or sales, or other sources. The product compo si tion for each
industry can then be esti mated using the struc ture of the annual domestic produc tion
matrix and summed across all indus tries to yield the row of product totals. Note that
there may be prob lems in using the annual matrix for esti ma tion for non- seasonally
adjusted data. If possible, the matrix for the same quarter a year earlier should be
used.

B. Matrix of esti mates of inter me diate consump tion

The column vector of esti mates of purchases by indi vidual indus tries can be made by
applying an esti mate of the ratio of inter me diate consump tion to gross output to the
figures of output esti mated for matrix A. The product compo si tion for each industry
can then be esti mated using the struc ture of the annual inter me diate consump tion
matrix and summed across all indus tries to yield the column of product totals. Again,
there may be prob lems in using the annual matrix for esti ma tion for non- seasonally
data, and use should be made of the quar terly matrix of a year earlier.

C. Vector of esti mates of final consump tion of house holds and NPISHs

D. Vector of esti mates of final consump tion of general govern ment

E. Vector of esti mates of gross fixed capital forma tion

F. Vector of esti mates of changes in inven to ries
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G. Vector of esti mates of exports of goods and serv ices

H. Vector of esti mates of imports of goods and serv ices

I. Vector of esti mates of trade and trans port margins

J. Vector of esti mates of taxes less subsi dies on prod ucts

Esti mates, by product, for all the above vari ables should  be derived by a mixture of
actual quar terly data and esti ma tion, possibly using the annual supply/use table. The
mean ing ful ness of some of the non- seasonally adjusted infor ma tion may need to be
exam ined. 

K. Vector of esti mates of value added

These esti mates, by industry, which ideally should come from the income measure of
GDP, are unlikely to be avail able on a quar terly basis. However, balancing can still be 
under taken without them, though clearly, if they exist then they should be used.

11.B.03. The frame work requires that the esti mates satisfy two iden ti ties. These are:

• for each product: 

Total supply (A+H+I+J) = Total  use (B+C+D+E+F+G);

• for each industry:

Total inputs (B+K)  = Total outputs (A).

Also note that, in aggre gate, GDP at market prices is derived from the matrix or vector totals
as follows:

• Produc tion A-B+J;

• Expen di ture C+D+E+F+G-H;

• Income K+J.



274

A frame work for quar terly balancing   Hand book on quarterly accounts 

Table 11.B.1: Supply/Use table 

PRODUCTS INDUSTRIES
H/H +
NPISH

Govt. GFCF INV Exports Σ

PRODS
B C D E F G

U

UN

1

M

INDS A

O

M

1

0
M

Val Add. K • For each product

    Supply (S=A+H+I+J) = Use (U=B+C+D+E+F+G)

• For each Industry

    Inputs (I=B+K) = Outputs (0=A)

GDP (Produc tion) = A-B+J

GDP (Expen di ture ) = C+D+E+F+G-H

GDP ( Income) = K+J

Imports H

Margins I

Net taxes

On products
J

Σ S SN1KK I IM1KK

An example of balancing exercise

11.B.04. The following example high lights the appli ca tion of the balancing prin ci ples in the context of
an input- output table. The compo nents of the three approaches are involved in the exer cise
whose aim is to obtain a single esti ma tion of the GDP.

11.B.05. The hypotheses are as follows:

a) The following figures have not to be adjusted (they are consid ered as reli able and
fixed and they are put in bold in table 11.B.02):

• Industry output (total);
• Net taxes on prod ucts;
• Imports;
• Other net taxes on produc tion;
• Exports;
• Govern ment consump tion.

b) In this example, the adjust ment of the single items should be made according to the
following rules:

• Income compo nent: roughly propor tional to the size of item.



275

Hand book on quarterly accounts A frame work for quar terly balancing

Table 11.B.2: Original data

Prod ucts
INDS

H/H +
NPISH

Govt.
GFCF
+ INV

Exports Σ
P1 P2 Σ

Prod ucts

P1 120 50 10 10 40 230

P2 180 70 10 25 40 325

Σ 300 120 20 35 80 555

INDS 200 300 500 500

Net taxes on
prod ucts

10 5 15

Compen sa tion of
employees

110

Oper ating surplus
60

Mixed Income

Other net taxes
on produc tion

10

Imports 40 25 65

Σ 250 330 580 480

• Expen di ture compo nents; abso lute adjust ment in ratio; house holds consump tion 2,
GFCF 1, inven to ries 2.

• Output compo nents: propor tion: P1 38%, P2 62%.

c) the final esti mates of GDP according to the three approaches must be the same.

d) the  adjust ment has to be made with whole numbers.

The balancing proce dure

11.B.06. According to the figures displayed in table 11.B.2 and 11.B.3, the three approaches to the
GDP give the following results:

a) output approach: GDP = 215
b) expen di ture approach: GDP = 190
c) income approach: GDP = 195

11.B.07. According to § 11.41, the final esti ma tion of GDP can be obtained by fixing the level of GDP
as the average of the figures derived from the three approaches, that is (215+190+195) =
200.
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In order to achieve this result, the following discrep an cies should be distrib uted:

a) output approach: -15
b) expen di ture approach: +10
c) income approach: +5

Table 11.B.3: Balanced data

Prod ucts
INDS

H/H +
NPISH

Govt.
GFCF
+ INV

Exports Σ
P1 P2 Σ

Prod ucts

P1 126 52 10 12 40 240

P2 189 72 10 29 40 340

Σ 315 124 20 41 80 580

INDS 200 300 500 500

Net taxes on
prod ucts

10 5 15 xxx data modi fied during the balancing
proce dure.

Compen sa tion of
employees

113

Oper ating surplus
62

Mixed Income

Other net taxes
on produc tion

10

Imports 40 25 65

Σ 240 340 580 500



CHAPTER 12

THE TREATMENT OF THE CURRENT OBSERVATIONS 

This chapter makes some recom men da tions concerning the esti ma tion of the quar terly values of
the aggre gates during the current year and the esti ma tion of the first release of the annual value
starting from the quar terly figures.

The first part of this chapter deals with some consid era tions about timing, reli ability and dissemi na -
tion policy concerning the esti mates for the quar ters of the current year.

The produc tion of the first esti mate for the fourth quarter gives the ability to sum the four quar ters to
obtain a prelimi nary esti ma tion of the annual national accounts figures. This chapter considers the
three possible scenarios for using current obser va tions: the model of directly summing the four
quar ters and revising the quar ters later when annual data are avail able, the model of simul ta ne ously 
esti mating the fourth quarter and the annual accounts, and the model of producing sepa rate annual
and quar terly accounts, then recon ciling them. The chapter iden ti fies the poten tial traps involved
and the ways in which adjust ments can be made to ensure that the esti ma tion process produces a
best unbi ased esti mate for the year. The recom mended approach is that quar terly data should be
directly summed to produce a prelimi nary esti mate for the year. The discus sion takes account of the
time consis tency process discussed in Chapter 10.
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Intro duc tion

12.01. One of the main require ments for quar terly accounts is consis tency with annual accounts.
This subject has been exten sively discussed in Chap ters 10 and 11. This chapter will discuss 
the prob lems asso ci ated with the esti ma tions of quar terly data during the current year and
also the prelimi nary esti mates of annual figures. The rela tion ships between quar terly and
annual esti mates of national accounts figures are crucial ones in the process of compi la tion
of quar terly accounts.

12.02. This problem is clearly explained in ESA 1995, § 12.06. In this  paragraph, after the intro duc -
tion of the concept of time consis tency, the problem of time priority between quar terly and
annual esti mates is presented as follows: “However, for the current year there is a problem of 
time priority between quar terly and annual data as quar terly data are normally avail able
earlier than the annual figures”.

12.03. The esti mates during the current year consti tute the most rele vant infor ma tion for decision-
 makers concerned with the design of short- term economic and mone tary poli cies. These
esti mates also play an impor tant role in the context of short- term analysis and fore casts.
These consid era tions justify the rele vance of the topics discussed in this chapter. Since,
quar terly figures are esti mated during the current year without any time constraint, they can
be consid ered as extrapo la tions until the avail ability of the new annual esti mates. Starting
from this consid era tion, the compilers have to solve two related prob lems: 

• how to produce good quality esti mates for the quar ters during the current year;
• how to iden tify the best prelimi nary esti mates of annual figures.

The esti ma tion of the current quar ters

12.04. In compiling the figures related to the current quar ters, that is the quar ters of the current year, 
all the avail able infor ma tion has to be intro duced into the esti mates to have a correct picture
of the economic situa tion unless of course, it is bad quality infor ma tion that can lead to
biased results.
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In many cases compilers and some users prefer to provide quite smoothed figures in order to 
reduce the vari ability between quar ters. The risk with this solu tion is that some new features
are treated as outliers and will be elimi nated, which does not contribute to a good
repre sen ta tion of the real economic situa tion. Using this approach when annual independent 
esti mates are avail able, it is neces sary to make more adjust ments than in the case in which
the data are not particu larly smoothed. It might be useful to observe that, even if the figures
are correct on annual basis, the quar terly path can appear too smoothed and not so
infor ma tive for short- term purposes. There is a balance to be struck: erratic move ments in
series caused by errors in data also do not give a good picture of econometric condi tions.

12.05. Some recom men da tions to improve the quality of the current esti mates can be made as
follows:

• cross- check the infor ma tion set with all the external infor ma tion judged useful by the
compilers;

• use  personal knowl edge of the economic situa tion in order to make some correc tions or
modi fi ca tions to the prelimi nary esti mates;

• use past expe ri ence to improve the level of accu racy of the current esti mates.

12.06. The first recom men da tion is discussed in some details in Chapter 13 in the context of the
vali da tion process. It is impor tant to note that some external vari ables, like those in quali ta -
tive surveys, include some elements of antici pa tion that commonly- used basic statis tics do
not have. This recom men da tion accord ingly deserves particular atten tion.

12.07. The use of personal knowl edge and judge ment has been discussed in Chap ters 5 and 11. If
correctly used, these can be very useful. However, too much reli ance on them can have
unde sir able conse quences for the current esti mates.

12.08. Past expe ri ence may be synthe sised by the revi sion process. If the analysis of this process
reveals some stochastic regu lari ties, it is possible to use these to correct the current
esti mates. This issue will be discussed more in Chapter 15.

12.09. One impor tant problem related to the accu racy of the current esti mates concerns the
strategy of dissemi na tion which coun tries adopt. The time table of publi ca tion and the
number of releases for each quarter depend on the char ac ter is tics of the  infor ma tion  set
and on the external constraints imposed on National Statis tical Insti tutes. For these reasons, 
the situa tion is very different between coun tries. Harmoni sa tion is diffi cult here because so
many factors are involved. None the less, a number of recom men da tions can be given to EU
Member States as well as to others who wish to use this hand book.

12.10. Recom men da tion

In order to obtain timely infor ma tion of good quality within the time table of Annex B of the
ESA 1995 Regu la tion, the recom men da tion is to publish two esti mates per quarter. The first
esti mate should be the flash esti mate (further discussed in Chapter 16) concerning GDP and 
its main expen di ture aggre gates. The second esti mate should follow the ESA 1995 Annex B
time ta bles concerning the complete system of accounts, including, when possible, the addi -
tional volun tary tables. 
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Addi tional restric tions concerning flash esti mates may be added: for example, it is possible
to decide to publish season ally adjusted data, volume data and season ally adjusted data in
volume. National Statis tical Insti tutes can define the optimal combi na tion of data to be
published in the first release taking into account all the rele vant needs of the users.

Concerning Annex B of the ESA 1995 Regu la tion, which also provides the legal frame work
for quar terly accounts, one remark seems helpful at this point. The time table of Annex B, in
which the delay for supplying Euro stat with quar terly figures is fixed at 120 days after the end
of the quarter, must be inter preted as a maximum limit. Past expe ri ence demon strates that a
large majority of coun tries can provide quar terly figures earlier.

The esti mate of the prelimi nary annual figures

12.11. When the year is finished, the National Statis tical Insti tutes have to decide on the publi ca tion
date for the prelimi nary annual figures, the method to esti mate them and also the number of
releases during the year. It may be useful to remember that all the esti mates produced
before the end of the year must be consid ered as fore casts and, for this reason, fall outside
the scope of this hand book.

12.12. All possible solu tions to these prob lems depend essen tially on three not neces sarily
inde pendent factors:

• the degree of inde pend ence between the infor ma tion sets used in compiling quar terly
accounts and those used for annual accounts;

• the number of releases which are planned for year t during year t+1;
• the require ments of key users.

In this chapter, the focus of atten tion will be on the first two points since the third one is
inde pendent of any statis tical consid era tion.

12.13. The degree of inde pend ence is, in some cases, inversely corre lated with the rapidity of
annual esti mates. It is clear that, in many cases, the publi ca tion of earlier esti mates for the
year must be based on the infor ma tion coming from quar terly accounts. On the other hand, if
the annual esti mates are avail able with a short delay, these esti mates need to be corrected
once addi tional infor ma tion, defined only on an annual base, becomes avail able. Clearly,
quar terly infor ma tion is avail able earlier than the annual one. In particular, after the end of
the year infor ma tion is already avail able concerning the first quar ters that can be used in
obtaining a good esti mate for the year. This is the case with the first esti mate for the year t
actu ally published by Germany in January of year t+1.

12.14. The number of releases planned during the year t+1 for the year t may vary consid erably
between coun tries. The differ ences are deter mined by the pecu li ari ties of the various
infor ma tion systems and also by policy require ments (see § 12.15). In any case, it is clear
that one prelimi nary esti mate of the year can be produced at least when all the quar ters are
avail able, but in some cases the prelimi nary esti mate can be produced earlier.
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12.15. A final factor that can play a role in the deci sion concerning the timing and the number of
esti mates for the current year is policy require ments. In many EU Member States, legis la tion
imposes a date for the publi ca tion of annual results of national accounts. In the perspec tive
of Euro pean Mone tary Union, this factor has to be taken in account. In fact, the time table for
avail ability of the first annual esti mates included in Annex B of the ESA 1995 Regu la tion as
now been adopted. For this reason, the solu tion proposed in this chapter is designed to give
Member States an effi cient and reli able scheme for using all the avail able infor ma tion in a
better way.

12.16. Before presenting the Euro stat proposal it may be useful to explain the present situa tion in
the EU Member States. For this reason the following paragraphs present some different
possi bili ties based on the expe ri ence of Member States. The approaches used by the
Member States are tradi tion ally three:
(i) the prelimi nary esti mate of the year is obtained as the sum of the four quar ters, 
(ii) the prelimi nary esti mate is obtained inde pend ently of quar terly figures and 
(iii) the prelimi nary esti mate is first obtained inde pend ently of quar terly figures and is
after wards adjusted in concert with them.

12.17. The first approach is common to many coun tries such as the United Kingdom, Denmark and
the Neth er lands. Following this approach, the prelimi nary esti mate of the year is obtained in
the case of flow vari ables by summing the four quar ters of the year. This prelimi nary estimate 
does not include any element derived from the annual infor ma tion set. For this reason, this
prelimi nary esti mate must be corrected when annual infor ma tion becomes avail able. In
order to ensure time consis tency between quar terly and annual accounts (see Chapter 10),
the quar ters must be adjusted to the new annual figures. This adjust ment will be auto mati -
cally performed if the data are calcu lated by using one of the mathe matical or statis tical
methods (for example the Chow and Lin tech nique) presented in Chapter 6. If different
approaches are used in the compi la tion process, it is neces sary to use one of the adjust ment
tech niques described in Chap ters 10 and 11.

12.18. According to the second approach, the annual figures are esti mated before the avail ability of
the fourth quarter. This is the case of the first esti mate produced by Germany and of the esti -
mate produced by Italy. The two cases are quite different, however following the first esti -
mate, Germany produces two addi tional esti mates in accor dance with the approach
presented in the previous paragraph. Italy produces only one esti mate: in this case the fourth 
quarter is obtained after the annual figures have been computed thereby ensuring time
consis tency.

12.19. Using the third approach, the fourth quarter of the year is esti mated inde pend ently of the
annual figure. In this situa tion, there are two different annual figures one of which is obtained
by summing the quar terly data. In order to have only one annual offi cial figure, a concerted
approach is needed. The result of this concerted approach is the harmoni sa tion of the
results: the growth rates of the two annual series are the same as are the levels of the main
aggre gates. This approach is used in France. Once this recon ciled annual esti mate is
produced, no addi tional esti mates for the same year are made.
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12.20. Recom mended approach

The basis of the recom mended approach is in  ESA 1995, § 12.06: “... This problem may be
solved by agreeing that the provi sional esti mates of annual figures are obtained by the
aggre ga tion of quar terly figures. When new annual infor ma tion becomes avail able resulting
in a revi sion of the provi sional figures, the quar terly data have to be modi fied accord ingly.
Within the same systems, the annual accounts are a by-product of the quar terly system and
there is no sepa rate annual calcu la tion”.

12.21. This solu tion implies that, in a given year, coun tries must produce at least two esti mates for
that year. The first esti mate concerning the main aggre gates should be produced when the
fourth quarter is avail able, that is four months after the end of the year. The second esti mate
with more detailed data should usually be produced nine months after the end of the year.
This conforms to the trans mis sion time ta bles of the ESA 1995 Regu la tion.

12.22. Finally it may be useful to observe that since the Member States should produce two
estimates each quarter including the first one as a “flash estimate”, an additional estimate for
the year can also be made part of the recommendation. This additional estimate for the year
can be obtained when the flash estimates for the fourth quarter are available.  It follows that
this estimate will involve only GDP and its main components.



CHAPTER 13

THE VALIDATION OF QUARTERLY ACCOUNTS

The quality of quar terly accounts is of impor tance to ensure effi cient economic deci sions and
improve under standing of a large set of complex economic inter ac tions. In order to ensure credi bility 
and legiti macy of the dissemi nated figures, compilers have to develop proce dures to vali date their
descrip tion of the current economic situa tion.

This vali da tion corre sponds to a close exami na tion of compi la tion processes in the three
dimensions of their work: statis tics, accounting and economics. Since the process of compi la tion
and vali da tion of quar terly accounts merges the accounting, statis tical and economic knowl edge,
the three aspects are not so easily detect able and they form a unique vision whose sub- division is
here intro duced for didactic purposes.

Each dimen sion follows its own logic, but the different logic does not have similar roles in the way
the accounts are be compiled. In this manner, economic logic is subor di nated to statis tical and
accounting internal consis tency. Statis tical logic is subor di nated to accounting prin ci ples. It would
indeed damage the credi bility and the legiti macy of quar terly accounts to use an economic theory to
organise the use of statis tical infor ma tion during their compi la tion.

The process of vali da tion consid ered in this chapter is strictly part of the processes of compi la tion
and quality control that preceded the publi ca tion of the figures. It completes the steps described in
the previous chap ters and it is completed by the “vali da tion” after publi ca tion, usually referred to as
revi sion, which is described in the following chap ters.
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Intro duc tion

13.01. The aim of the process of compi la tion of quar terly accounts is to supply the users with a set of 
reli able quar terly figures derived from the avail able infor ma tion and within a reason able
delay. The impor tance that quality assumes high lights the rele vance of the control and the
vali da tion of both the process of compi la tion and the figures them selves. Clearly, there is a
trade off between reli ability and early avail ability. The compilers, within the constraints that
this trade off imposes, have to ensure a good level of quality of the figures. A continuous
moni toring of the process of compi la tion and of the results of this process (quar terly data)
has to be carried out. This control gener ally takes the name of vali da tion. All the controls
made in terms of quality of the data to be or already published are included in the vali da tion
process.

13.02. In this process two dimen sions can be distin guished: (i) vali da tion before publi ca tion of the
figures and (ii) vali da tion after publi ca tion. In this hand book, the former is referred to as vali -
da tion  in a strict sense while the latter is referred to as vali da tion related to revi sions.

The process of vali da tion in a strict sense is an inte gral part of the process of compi la tion and 
it subsumes the controls made on the process of compi la tion and the quality control on the
figures.

Vali da tion related to revi sions is a part of the process of revi sion and is carried out after the
publi ca tion of the figures. It is usually based on more basic infor ma tion that becomes
available during the post publi ca tion interval.

Why vali da tion matters

13.03. By vali da tion, is meant first that released figures should appear to be well- grounded, in
accor dance with the usual rules and well- known prin ci ples. Secondly, they should be
inter pret able, in accor dance with users’ intui tive appraisal or able to be explic itly argued and
able to over come objec tions. Vali da tion aims to enable the use of quar terly national
accounts in public debate and economic analysis.
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13.04. Quar terly national accounts vali da tion aims partly at ensuring credi bility of the data.
Credibility is a twofold concept: (i) it corre sponds to an ability to describe in an under -
standable or explain able way from a global point of view what various economic agents can
observe in their different and restricted economic sectors of activity; (ii) it also corre sponds to 
the time consis tency of the esti ma tions. Time consis tency of the esti mates is strictly related
to statistical accu racy and the revi sion process. The size of revi sions should be small enough 
to make the first esti mates rele vant and reli able. First esti mates then can be used in a deci -
sion process. This results from cross- checking with alter na tive statis tical sources and
explaining the reasons for revi sions, whether due to the nature of statis tical treat ments or to
the incomplete ness of statis tical sources at the last release date. This also means that it is
some times neces sary to provide users with some well- grounded caveats about certain
figures and their use. 

13.05. National accounts vali da tion aims also at ensuring the legiti macy of figures. National
accounts are a public good, compi la tion of them is costly and a lot of people are involved.
They provide meas ures that rely on a set of conven tions and prin ci ples. Their legiti macy
corre sponds to their ability to prop erly describe an ever- changing economic world. New
prod ucts are created and new rela tion ships between economic actors are estab lished.
National accounts compilers have to intro duce neces sary flexi bility in their methods to catch
the conse quences of these modi fi ca tions. They also have to test for the appro pri ate ness of
the rules and prin ci ples on which national account ancy is based. They have to report the
prob lems they meet to the persons in charge of defining accounting concepts and to the
annual account ants (if national accounting compi la tion involves sepa rate quar terly and
annual teams). This adapt ability will lend greater legiti macy to the economic descrip tion
provided by quar terly national accounts.

It may be diffi cult to draw a parallel between national accounting and busi ness accounting;
never the less both account systems must be genuine and their results must pass an audit
exami na tion, showing no irregu lari ties. This exami na tion is based on the respect of
accounting rules but also on rele vance of neces sary assump tions. Vali da tion of quar terly
national accounts must take the place of this audit.

13.06. In compiling quar terly accounts, national account ants merge accounting, statis tical and
economic knowl edge. As a part of the compi la tion process, vali da tion of quar terly national
accounts obvi ously covers these three dimen sions. It follows an itera tive process that
involves statis tics, accounting and economic analysis. Each time that new infor ma tion
becomes avail able, or that a statis tical treat ment or an accounting rule becomes signifi cant,
a detailed study must be done. If a correc tion is intro duced, a new compi la tion must take
place and the valida tion process continues until all the new elements are included in the
figures and the new prob lems are resolved.

For the sake of simplicity, we consider the three dimen sions sepa rately, having in mind their
inter con nec tions.
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Statis tical vali da tion

13.07. Compilers collect infor ma tion on the statis tics they use and should be aware of these faults.
Their knowl edge of survey meth od ology (sample size, sampling proce dure, avail ability of
register, etc.) used to compile synthetic indi ca tors helps them to assess the infor ma tion they
collect. Where a chronic bias exists, they adjust for it, as best as they can and warn the users
(both inter me diate and final users) of possible mismeas ure ment, stipu lating the cause of the
bias. This infor ma tion may play a role in the recon cilia tion process that takes place after data
collec tion. For instance, when a measure is known to be sensi tive to the size of the enter -
prise popu la tion, which is corre lated with busi ness cycle phases or may be due to an insti tu -
tional or political change, they have to try to assess its short- term effect. When they have
exoge nous infor ma tion at their disposal on this aspect, such as number of births or deaths of
firms, they should adjust the statistic, as best as possible, and give a rough estimate of the
size of the bias to the users. Simi larly, when they know that a new large plant starts to
produce, they must collect infor ma tion to esti mate the impact of this new plant on national
output. 

13.08. Facing an outlier, compilers try to collect infor ma tion to deter mine the reason for it. If such
infor ma tion exists, they can use it appro pri ately in the statis tical adjust ments that must be
applied to the data and refer to it in the commen tary that will accom pany the data on the day
of release. For instance, when the time series must be season ally adjusted with the help of
soft ware in which a model is esti mated to build up fore casts and back casts, it may be of
interest to omit the last obser va tion in the esti ma tion step when it is an outlier. By doing so,
we obtain fore casts that are not altered by the nature of this last obser va tion.

13.09. By the knowl edge of the system of weights used to aggre gate sectoral infor ma tion,
compilers can measure the growth rate contri bu tion of each regrouping to that of the main
aggre gates or the whole economy. This may be particu larly impor tant (i) when indices and
accounts compu ta tion do not use the same constant price refer ence year, (ii) when different
clas si fi ca tions are used by different statis tical offices or by the statis tical depart ment of
profes sional unions or asso cia tions, and (iii) when one kind of index uses the same system
of weights during a complete year and those obtained in quar terly national accounts
implicitly use the weights asso ci ated to the previous quarter (this may be observed for
instance for some price indices, according to their defi ni tion); then large changes in the
relative distri bu tion of weights can intro duce a signifi cant gap between quar terly and annual
meas ures.

13.10. In the auto mated statis tical process of seasonal adjust ment or correc tions for calendar
effects in which clas sical statis tical infer ence becomes diffi cult, compilers may give greater
impor tance to the stability of the treat ment for prob lem atic series. Indeed, when using
software that involves auto matic model selec tion from a more or less restricted set of
models, it may be neces sary to manu ally choose the model to ensure a stable treat ment of
the data between consecu tive dates. We can then avoid the arti fi cial revi sions that arise
because the time series under study cannot be prop erly approxi mated by a model in the
class of models consid ered by the soft ware.
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13.11. When some infor ma tion usually used by compilers is missing (due to delay or struc tural
change in the statis tics), a statis tical proce dure will have to be used to esti mate the missing
basic infor ma tion. Different kinds of model can be used. When no comple men tary quan ti ta -
tive infor ma tion related to the phenomenon is avail able, auto pro jec tive models may be used. 
Other wise, simple linear models can be used in fore cast exer cises. In both cases, compilers
must pay a lot of atten tion to esti ma tion proce dures. They have to ensure that the selected
frame work is appro priate by the use of some test proce dures1 so that they obtain effi cient
esti mates and effi cient fore casts. In order to assess the perform ances and rele vance of a
selected speci fi ca tion, its use must last several periods. It would be damaging to change
speci fi ca tions too frequently, expe ri ence must be gained.

Accounting vali da tion

13.12. One of the main features of accounting vali da tion is that the data need to conform to the
national accounts frame work, including the sub- analyses (i) by industry, through the
supply/use and input- output tables, and by (ii) insti tu tional sectors, through the current,
capital and finan cial accounts. Compilers have to check that the constraints imposed by the
internal consis tency of an accounting system are satis fied. For example the following
accounting rela tions should be checked:

• the rela tion ship between expen di ture of house holds and VAT;
• the plau si bility of figures of output per head;
• the house hold saving ratio;
• the rela tion ship between producer prices and consumer prices;
• the plau si bility of the value added to gross output ratios.

Depending on the level of detailed analysis provided by the account ants and the method
used to compile constant price esti mates, the balance of each detailed table must be
checked. When the work of recon ciling is only done at an aggre gated level, compilers
analyse the discrep an cies that result from this step by exam ining the disag gre gated levels.
When the discrep an cies become as large as the change in the sum of disag gre gated levels
between two consecu tive periods, compilers should warn the users of detailed figures.

13.13. When the compi la tion of quar terly national accounts does not rely on the explicit use of
input- output table or inte grated sectoral account table, compilers may check the consistency
of large changes in vari ables at a detailed or inter me diate level with the result obtained at an
aggre gate level. For instance, a large change in the produc tion of a particular good may have 
conse quences for the distri bu tion of value added between trade and services activi ties and
other sectors. It may be of interest to analyse this situa tion and check the confor mity of the
figures with the value of the input- output tech nical coef fi cient.

1  For instance, test for parameter constancy or residual autocorrelation.1  For instance, test for parameter constancy or residual autocorrelation.
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13.14. Accounting concepts are not always intui tively related to the economic phenomena they try
to describe or at least to the public’s intui tive under standing. Compilers have to be able to put 
forward under stand able expla na tions for these situa tions. For instance, economic analysis
of insur ance activity, and particu larly house hold insur ance consump tion, may be diffi cult to
explain to ordi nary people due to the conven tion used in this branch of constraining to the
accounting equa tions from the sector approach.

13.15. Changes in economic rela tion ships or the intro duc tion of new prod ucts must lead compilers
to ques tion the statis tics they use or their way of dealing with an economic event. When a
new event occurs, they have to refer to the people in charge of the produc tion of statis tics. An 
economi cally inter pret able answer to this ques tion must be looked for. If the new
phenomenon has a rapid non- negligible impact, and in the absence of modi fied statis tics,
compilers must choose a strategy for dealing with it. They can define a way of continuing to
provide figures that are economi cally mean ingful. They can also warn the users that some
aspects of economic activity that should be included in the descrip tion of the economy, such
as those defined by the set of rules and prin ci ples in use in national accounting, are not taken 
into account in the figures which are produced. The first approach should be pref er able in
most cases.

Economic vali da tion

13.16. Economic vali da tion has two aspects: (i) it refers to cross- checking different kinds of
economic infor ma tion and (ii) it also corre sponds to the detailed study of the economic
change described by the figures and its concor dance with the empirical knowl edge of the
economic mecha nisms observed in the past in the country.

13.17. Compilers may double- check the infor ma tion they get about the change in some economic
activity or sector by collecting all the infor ma tion from the statis tical sources related to the
activity or sector under economic study. This requires knowl edge about the quality of these
statis tics and the meth od ology used in their compi la tion, but also about the struc tural organi -
sa tion of the economy, from a tech nical point of view when an input- output table is not explic -
itly used in the quar terly compi la tion, and from an insti tu tional one when the inte grated
account sector table is not used. The comparison between these different statis tics may be
rela tively compli cated. It depends on the statis tical treat ments applied to each of them, on
the clas si fi ca tion used, and on the refer ence year. Quar terly national account ants must have 
complete and reli able infor ma tion about the methods used to compile them and on the statis -
tical treat ments applied to them. Where acces sible meth od ology is lacking, the use of the
statis tics concerned should be avoided.

13.18. The addi tional infor ma tion may be quan ti ta tive and may play the role of an alter na tive
statistical source. It can be explic itly used when the usual basic infor ma tion is lacking. The
comparison will usually be infor ma tive if we work with season ally adjusted data, or data
corrected for calendar effects. Indeed, it is some times diffi cult to observe seasonal
phenomena precisely. We may prudently assume that the sampling scheme does not
always capture seasonal changes in the refer ence popu la tion. For example, when
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house hold consump tion is meas ured from house hold spending, as given by retail trade
turn over, the sample does not change with the holi days periods but house hold consump tion
may take place in other stores. Working on season ally adjusted figures allows the stat is ti cian 
to over come this problem but at the cost of an unstable treat ment. The choice of the pair of
vari ables to study is made a priori by economic factors. A simple chart of various
trans for ma tions of both vari ables allows the compilers to see if infor ma tion can be inferred
from the statistic under study and used to improve the latest account esti ma tion. The
statis tical study over a long period of the quan ti ta tive rela tion ship that exists between the two 
vari ables would allow the compilers to assess the kind of infor ma tion that can be used to
improve the esti mates. For instance, quan ti ta tive statis tical proce dures can be used to check 
if the size of the revi sions can be signifi cantly reduced by the explicit use of the data under
study in the compi la tion process. Of course, compilers must empha sise that the stability of
the quan ti ta tive relationship is crucial. If the esti mated rela tion ship does not satisfy a stability
test (see Annex 13.A), it cannot be used. Different, more or less elabo rate, kinds of
quan ti ta tive rela tion ships might be used, but we must never the less empha sise that
compilers should give greater priority to simple models, which are easily used and easily
explained. 

13.19. Special interest should be given to quali ta tive surveys (for example, busi ness surveys),
which are a source of statis tical infor ma tion, are rapidly avail able, usually only slightly
revised, and summa rise quali ta tive appraisal of the economic situa tion.

From a general point of view, they provide inter esting quali ta tive infor ma tion about the
short- term devel op ment of economic activity and can play the role of replace ment infor ma -
tion when the usual basic infor ma tion is lacking.

Suppose a graph is produced by plot ting a balance of opin ions from a “a state of trade”
survey (see Chapter 4 about methods of quan ti fying such surveys) and another is produced
by plot ting the quar terly growth rate or the year- on- year change of an economic vari able
directly related to the object in ques tion. The curves produced will often bear a close rela tion -
ship to each other.

Quali ta tive opinion survey infor ma tion can then be used to vali date the short- term change
described by the quar terly national accounts figures. We can some times use a cali bra tion
proce dure to esti mate a quan ti ta tive rela tion ship between the balance of opin ions for various 
ques tions and the quar terly growth rate or the year- on- year change of the economic vari -
ables that measure various activi ties (produc tion, say, of manu fac tured goods or services,
...). For instance, stable quan ti ta tive rela tion ships may some times be esti mated between the 
output of a given product and the opin ions of entre pre neurs on their past demand for the
product.

Esti ma tion of the price change for output can also be built up with a cali bra tion proce dure
from the balance of opin ions on the past move ments of output prices. 

Never the less, some caveats may be useful. The quan ti ta tive rela tion ship that can be
estimated from the balance of opin ions some times shows that the nature of the infor ma tion it
contains is rela tively elabo rate; answers some times seem to take calendar effects into
account and the vari able used for comparison must be simi larly adjusted. Other wise, qualita -
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tive infor ma tion can be obtained on the change of various economic vari ables such as prices
or output by analysing the related balances of opinion. Compilers may also obtain indi rect
infor ma tion on gross fixed capital forma tion by studying the balance of opinion for whole sale
trade demand of equip ment goods from the whole sale trade survey. A complete set of busi -
ness surveys provides very useful infor ma tion for vali dating the economic descrip tion of the
quar terly national accounts.

13.20. In cross-checking different sources of infor ma tion, compilers have to distin guish between
what the accounts should show in economic terms, and what infor ma tion contained in the
statis tics can help the users to resolve the apparent incon sis tency between different
statistics. For instance, house hold car or phar ma ceu tical consump tion is not always properly 
described by the numbers of car regis tra tions and the reim burse ment amount paid by the
health admini stra tion. In the event of a strike or a problem in proc essing regis tra tions, the
rela tion ship between the statis tics and the accounts can be altered.

13.21. Simi larly, when the statis tics used to compile an aggre gate are not homo ge neous, compilers 
have to be careful to assist users in the economic inter pre ta tion they make of the data.

For instance, when consump tion is compiled from expen di ture statis tics and quan tity
statistics, short- term fluc tua tions of the saving ratio must be inter preted with care.

House hold spending corre sponding to quan ti ties may occur during another period of time
and this can corrupt the observed changes in the saving ratio. For instance, house holds in
some coun tries do not pay their elec tricity bill for their real consump tion of the current month
but on an average monthly consump tion basis (or a half- year basis) computed from the
previous year’s consump tion and corrected at the end of the year. Very cold weather leads to 
large elec tricity consump tion that may not be matched by concomi tant spending. So when
quan tity meas ures are used by compilers, the measure of the saving ratio follows real house -
hold consump tion and does not describe its changes from a finan cial point of view.

13.22. The second aspect of economic vali da tion deals with the simi larity of the economic mecha -
nisms described by the quar terly national accounts with what has been observed in the past.
This means that a system atic analysis of every change must be performed when the ampli -
tude is unusual. The statis tical sources must be ques tioned and a clear statis tical expla na -
tion must be provided. Compilers look for infor ma tion on the data collected. Then the
complete set of impor tant shocks must be consid ered as a whole, and their rela tions with the
propa ga tion of a subset of simul ta neous shocks must be analysed. Their like li hood must be
assessed in comparison with the avail able esti ma tions of short- term elas tici ties. This is not
always possible since different shocks at various dates may be super posed, but as far as
possible compilers must conduct a rough quan ti ta tive analysis of the first- rate effects.

13.23. Compilers usually do not have a lot of time to compile quar terly national accounts if they want 
to satisfy users’ demand for timely data. To accen tuate the new salient features of the
economic descrip tion provided by the accounts, in the sense of inno va tive infor ma tion
compared with what could be expected in the past, compilers are helped by using recently
published detailed fore cast exer cises.
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Gaps between the fore casts and the account esti mates must be studied to deter mine
whether the fore cast was erro neous or whether the esti mate is based on weak infor ma tion. If 
the fore cast is erro neous, it may be inter esting to analyse the reasons for the error and
maybe, in this way, focus atten tion on an economic phenomenon that needs to be analysed
in detail to permit a better under standing of the economic situa tion. If the esti mate seems to
be based on weak infor ma tion, compilers will try to cross-check their infor ma tion. If their first
esti mate is confirmed, they will care fully analyse its economic inter pre ta tion. Other wise they
will have to adopt a prudent atti tude to avoid misleading their users. Further more, it is
particu larly impor tant to analyse the revi sions to past esti mates that compilers make when
they receive new pieces of infor ma tion. They have to assess the conse quences of the new
infor ma tion, based on their under standing of the current economic situa tion and the effect of
the new infor ma tion on the linear fore cast based on the last released version. This approach, 
which assumes a close co-operation between short- term fore casters and quarterly national
account ants, may be very useful for empha sising the inno va tive aspect of the new accounts.
By ‘inn ov ative’ we mean the quality of the new infor ma tion that bridges the gaps between the
released figures and the medium- term path fore castable from the last avail able set of infor -
ma tion.

13.24. Compilers need to have knowl edge of the rela tive magni tude of the macro eco nomics
variables and of their vari ability. This knowl edge is useful for vali dating the economic
descrip tion of the current situa tion and its salient features, but also for writing the
commentary that is dispatched on the day of release to inform the users.

Compi la tion prin ci ples

13.25. As can be seen, statis tical, accounting and economic analyses are intri cately mixed in
quarterly national accounts compi la tion. Never the less, and even if the different types of work 
are done by the same team, it is crucial to sepa rate the three aspects. Each aspect follows its 
own logic, but these different kinds of logic do not have similar roles in the way accounts
must be compiled.

In this manner, economic logic is subor di nated to statis tical and accounting internal
consistency, and statis tical logic is subor di nated to accounting prin ci ples. It is thus of
importance that the economic behav ioural concepts and their related analysis play only a
role to test for the consis tency of the economic descrip tion at the end of the process.
Economic logic and descrip tion must not be used to deter mine the rele vance of different
statis tics to esti mate the various compo nents of an economic equa tion; in other words, quar -
terly national accounts compi la tion must not rely on economic reasoning or rela tionships. It
would be very damaging to their credi bility and legiti macy if some economic theory were
used to organise the use of statis tical infor ma tion during compi la tion. The basic prin ciple is
the following one: each account esti mate must be based on basic statis tics of exactly the
same economic nature, i.e. income from income statis tics for each sector, expen di tures from 
expen di ture or turn over statis tics for each product and each sector, output from output statis -
tics for each product, etc.
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13.26. When the infor ma tion on which the esti mate of an account item relies is weak, compilers
have to define a strategy. Their esti mates will be built up according to the infor ma tion they
get. If no external infor ma tion exists whose quality has already been assessed in the past,
compilers will try to deliver an economic message that is not misleading. If the business cycle 
phase is clearly iden ti fied, a conser va tive esti mate consis tent with regu larly observed
economic dynamics in this phase will be proposed. There is no short-run inno va tive infor ma -
tion. If the busi ness cycle phase is not iden ti fied, a conser va tive esti mate consis tent with
long-run economic dynamics will be proposed. If external infor ma tion of good quality exists,
it will be used to conform to what has been observed in the past. 

13.27. When contra dic tory infor ma tion exists, compilers will give greater impor tance to their usual
statis tical sources in order to be able to assess their quality when new and more detailed
infor ma tion becomes avail able one or two years later. Once the perma nent or tran si tory poor 
quality of the statis tical source has been estab lished, compilers may or may not change their
sources.

13.28. In brief, vali da tion corre sponds to the processes used to:

i) cross- check the consis tency of the descrip tion provided by statis tics at a disag gre -
gated level;

ii) analyse the revi sions (when they occur) of the last released figures and their
consequences for the under standing of the current economic situa tion, and to
improve the reli ability of the current esti mates (see Chapter 14);

iii) ensure the consis tency of the descrip tion of the overall economic situa tion with what
has been observed in the past ;

iv) try to capture rapidly the most impor tant new economic phenomena. 

It must rely on a set of simple steps:

i) regu larly read the economic and busi ness press to learn about mergers, new plants,
etc.;

ii) collect infor ma tion on govern ment economic actions;
iii) criti cally examine the basic statis tics and regu larly discuss with the producers of

these;
iv) esti mate missing obser va tions with models that have been vali dated through a

demanding set of proce dures;
v) deal with outliers (which means collecting infor ma tion on their causes);
vi) ensure stability of seasonal adjust ment treat ment;
vii) compare various statis tics which describe closely related economic phenomena;
viii) compute contri bu tions to changes in main aggre gates;
ix) study short- term fore cast exer cises published by renowned organi sa tions.

The vali da tion process stops when all these steps have been taken and any inno va tive
aspect of the descrip tion provided by the new released figures can be commented on,
explained or discussed.



CHAPTER 13 - Annex

Statis tical vali da tion: tests
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Statis tical vali da tion: tests

13.A.01. Numerous test proce dures exist which might help compilers in their choice of the appro priate 
speci fi ca tion, most of them avail able in soft ware pack ages. We propose to focus here on two 
basic hypotheses: residual auto- correlation and parameter constancy, in some
circum stances, and refer to text books for details about various test proce dures for different
hypotheses such as hetero sce das ticity, inte gra tion, co-integration, omitted vari ables,
gaus si anity, etc. Never the less, the time series approach provides a frame work, a set of tools
and statis tics which allow stat is ti cians to compute linear dynamic approxi ma tions of
multi variate series of ordered obser va tions in numerous cases without an a priori
assump tion about the economic struc ture. 

Testing for auto- correlation

13.A.02. In case of a model with strictly exoge nous regres sors, the empirical auto cor re la tion coef fi -
cient of order  j can be esti mated by 
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Testing for parameter constancy (model without lagged dependent vari ables)

13.A.03. The most widespread test procedure is that proposed by Chow in 1960 (Econometrica, 28)
and amounts to a splitting of the sample into two sub-samples which are assumed to satisfy
the same gaussian linear regression model but with different parameter values, and to
proceed to a Fisher test for their equality. When the number of regressors is larger than the
number of available observations in one sub- sample, a test can be performed by considering 
the prediction errors in the smallest sub-sample derived in using the estimates from the
linear model associated with the largest one. When these prediction errors are too large,
parameter constancy is under question. This test procedure is not robust for the violation of
assumptions that the error-terms are homoscedastic, not autocorrelated or normally
distributed. Another way of testing for parameter constancy consists of studying the
cumulative sum of the recursive residuals (Cusum test). By recursive residual, we mean the
one-step forecast error derived from each sample obtained by starting from a set of the first
observations whose number is equal to that of regressors plus one ( )Κ + 1  up to the complete
sample of size and each associated estimate. Properly divided by the variance of the
forecast error, this cumulative sum is at each date t asymptotically distributed as a normal
variable whose variance is equal to t minus the number of regressors. The null hypothesis of
parameter constancy is accepted at a 5% confidence level if the absolute value of these test

statistics is for each t less than  0.948 T K−  + 1.896 t K
T K

−

−
 (cf. Brown, Durbin and Evans,

1975, Journal of the Royal Statistical Society). Various kinds of statistics can be computed
from this statistic and the reader is referred to stan dard text books for details of these.



PART VI



CHAPTER 14

THE PROCESS OF REVISION

An impor tant char ac ter istic of the data currently published by NSIs is that they usually undergo a
recur rent revi sion process before being consid ered defini tive. 

This is particu larly the case for quar terly national accounts data, for which the increasing need for
timely infor ma tion on the state of the economy has to be balanced with the require ment for more
accu rate and reli able esti mates.

This chapter discusses the causes of revi sions the nature of the revi sion process on a quar terly
basis and the impor tance of a quan ti ta tive analysis of the revi sion process from both a user and a
producer perspec tive.

Revi sions are clas si fied as routine, occa sional and mixed, according to the causes that generate
them.  This clas si fi ca tion is consid ered to be an impor tant prelimi nary step for the quan ti ta tive
analysis of the revi sion process which is presented in Chapter 15. 
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Introduction

14.01. Data currently produced by NSIs are often subject to a recur rent revi sion process resulting in 
the publi ca tion of succes sive releases, which repre sent different quan ti ta tive evalua tions of
the same phenomenon under study. There are various reasons why the revi sion process is
neces sary. For example, revi sions can be caused by improve ments in the esti ma tion tech -
niques used by NSIs, enlarge ments of the infor ma tion set, refine ments in the system of basic 
statis tics, changes in the accounting defi ni tions and clas si fi ca tions, or by changes in the
base year for constant prices evalua tions.

14.02. Revi sions can be consid ered as the final step in the process of esti ma tion of national
accounts figures. As described in other chap ters of this hand book, in the process of compila -
tion of quar terly accounts, the infor ma tion coming from basic statis tics (see Chapter 4) is
treated according to compi la tion and recording rules (see Chapter 3) within the coverage
and frame work of the quar terly national account scheme (see Chapter 2) following a specific
compila tion approach (see Chap ters 5 and 6). Quar terly figures are next subject to a prelimi -
nary overall quali ta tive control during the balancing process (see Chapter 11). The first
release is then published. The compi la tion process is finally completed by the revi sion
process in which new and more accu rate infor ma tion is used to revise figures.

14.03. Revi sions are a common char ac ter istic of national account figures. They concern both
annual and quar terly accounts. However, revi sions have particular signifi cance in quar terly
accounts because quar terly infor ma tion is more subject to change as better and newer basic
data become avail able. Addi tion ally, quar terly figures are inte grated by more accu rate
annual infor ma tion when that too becomes avail able.

14.04. The main purpose of revi sions, and of their analysis, is to iden tify any biases that occur in the
initial esti mates and then to make some allow ance for them in the published figures. Any
revi sion policy is subject to the prin ciple that the best data avail able are published at each
stage. Thus revi sions are regarded as inci dental to the quality of the esti mates, not an issue
in their own right. However one impor tant feature of this approach needs to be empha sised:
small revi sions, which are within the error margin of the esti mates, should be avoided.  There 
is need here to deal with the issue of a revi sion that is small in rela tion to a major aggre gate,
but rela tively large for a compo nent. Too many revi sions, which add nothing to the inter pre ta -
tion of the data, can be a nuisance to users.
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14.05. For high frequency data, such as quar terly national accounts, it is impor tant to consider as a
possible source of revi sions the increasing demand for more accu rate and timely estimates.
This implies that more and more prelimi nary quar terly figures are likely to be estimated from
an incom plete set of infor ma tion. A common prac tice is for quar terly national accounts data
to be initially released on a prelimi nary basis to satisfy the users’ need for timely infor ma tion,
and then to be routinely revised and improved, incor po rating infor ma tion not avail able at the
time of the prelimi nary releases. This issue is discussed further in Chapter 15.

14.06. For quar terly national accounts, the impor tance of the trade-off between time li ness and
accu racy is dictated by at least two consid era tions:

• quar terly national accounts are often based on less complete infor ma tion than that used
for annual esti mates;

• quarterly figures provide the most comprehensive and coherent source of information
about short-term national economy, and they are consequently intensively used by both
private and public entities to guide their economic decisions. Fiscal and mone tary policy
actions are increas ingly based on indi ca tions about the state of national econo mies
provided by quar terly national account, and the infor ma tion contained in the esti mated
quar terly data is also capable of influ encing the behav iour of private inves tors and the
move ments of finan cial markets.

14.07. In any assess ment of the revi sion problem, it is essen tial to distin guish between revi sion
analysis and revi sion policy. By far the main purpose of revi sion analysis, as stated before, is
to iden tify and allow for any possible bias in the figures. Revi sion analysis is accord ingly
concerned with the quality of data. Revi sion policy is concerned with estab lishing an
approach, possibly a common approach, for intro ducing revi sions.

14.08. It is neces sary to recog nise that differ ences in systems of collec tion and esti ma tion imply
differ ences in the quality (and hence scope for revi sion) of data at the various publi ca tion
stages. Hence, revi sions are not always consid ered from the same starting point.

14.09. There are two different, though inter re lated approaches to revi sion analysis: user- oriented or 
producer- oriented. Both can contribute to a better under standing of the causes of the revi -
sions and can suggest possible reme dies for improving the data produc tion process of NSIs.

14.10. The user- oriented  approach is to analyse the effects that the revi sion process can have on
users’ percep tion of the economic condi tions and on their fore casts of macroeconomic
variables. This approach often concen trates on the nature of the revi sion in order to verify if
prelimi nary releases satisfy certain desir able features of rational fore casts (i.e. lack of bias,
effi ciency and orthogonality), or if the models using provi sional releases are sensi tive to
changes resulting from the revi sion of data. An impor tant aspect for the latter is to consider
the station arity of the revi sions from different releases (i.e the invari ance of their statis tical
prop er ties to changes in time origin) and their simi larity from an econometric point of view.

14.11. The supply or  producer- oriented  approach is to consider the revi sion process from the view -
point of data producers. The analysis of revi sions provides NSIs with a basis both for
assessing the accu racy of provi sional in rela tion to final esti mates, and for improving the
methods of esti ma tion used to compile prelimi nary figures. Using this approach, the analysis
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of the revi sion process cannot say anything about the reli ability of the final esti mates, since
the lack of revi sions can be consid ered a neces sary condi tion, but not a suffi cient condi tion,
for their reli ability. Assess ment of the reli ability of the final esti mates addi tion ally requires an
evalua tion of data sources and the esti ma tion tech niques used by NSIs. Never the less, the
analysis of the revi sion process can give impor tant indi ca tions to data producers in several
circum stances. For example, the pres ence of a system atic bias in the prelimi nary figures can 
suggest to the stat is ti cian what adjust ment may be directly made to the series. This might
lead to even more radical changes, such as the collec tion of new/addi tional infor ma tion and
sources, or the improve ment of the esti ma tion proce dures.

14.12. This chapter and the next one deal with methods for a quan ti ta tive analysis of the revi sion
process and for an assess ment of distinc tive features of the process. One impor tant and
critical aspect to consider is the accu rate clas si fi ca tion of the revi sions. Given the diver si fied
nature of the revi sion process and the complexity of the situa tions involved, it is essen tial to
be able to compare releases which result from the same classes of causes.

Chapter 15 discusses the tools which allow NSIs to compare short/medium and long- term
compo nents of the prelimi nary and the final releases, namely the indices of accu racy for
providing a descrip tive analysis of the revi sions, and the econometric tech niques for
obtaining an insight into the revi sion process.

In addi tion, this part of the hand book broadens the scope of discus sion to consider the
complexity of the prob lems involved and the different solu tions already imple mented by
various coun tries. These consid era tions entail the defi ni tion of some guide lines and
strategies for improving the harmoni sa tion of revi sion prac tices. The desire for a unitary and
coherent scheme for the analysis of the revi sions take account of the proce dures currently
followed by coun tries for the compi la tion and refine ment of quar terly national accounts.
These aspects are covered in Chapter 15, which contains sugges tions for extending the
harmoni sa tion of revi sion prac tices across the EU coun tries and draws atten tion to those
prob lems for which no solu tion has yet been found.

Current, occa sional and mixed revi sions

14.13. A useful clas si fi ca tion of revi sions distin guishes revi sions into three main groups:

• current (or routine) revi sions;
• occa sional revi sions;
• mixed revi sions.

The first group contains all those revi sions char ac ter ised by their high perio dicity and certain
release. They are often made every quarter and differ from the occa sional revi sions in the
second group which NSIs produce at longer, and gener ally irregular, time inter vals. Mixed
revi sions are those which are influ enced by routine and occa sional revi sions working
together.
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Current revi sions

14.14. Depending on their causes, current revi sions can be of diverse nature. They can be due to
the growing need for timely infor ma tion discussed above, to the statis tical char ac ter is tics of
the esti ma tion tech niques adopted by NSIs, to changes in the base statis tics used to compile 
quar terly figures or, more simply, to errors made by national account ants.

14.15. The main reason for current revi sions to quar terly national accounts is to attempt to recon cile 
the time li ness and reli ability of the esti mates. For most coun tries, this trade-off often leads to
within- year revi sions, which occur when the annual value is not yet avail able and quar terly
esti mates are mainly based on the infor ma tion provided by the avail able basic statis tics.
Basic statis tics are often suscep tible to revi sion, thus inducing changes in the previ ously
released esti mates. 

14.16. In addi tion to this kind of routine revi sion, there is also a revi sion asso ci ated with the publi ca -
tion of the ‘final’ annual figure. This revi sion differs not only concep tu ally from the within year
revi sion, but also quan ti ta tively as it could give rise to changes to the quar ters of the current
year and to the whole refer ence period of the data. 

14.17. Taking into account the annual constraint of quar terly accounts which is a prereq ui site of
time consis tency, the magni tude of the current revi sion usually grows when there is a
widening discrep ancy between the within- year basic statis tics and those used to esti mate
the annual figure. Chapter 10 discusses the issues involved.

14.18. In general, the within- year revi sion induced by the annual bench marks may be subject to
further changes, caused by the current revi sions that are usually made to the annual figures.
These in turn generate revi sions in quar terly national accounts. This particular kind of
revision can be called an “ annual bench mark” revi sion.

14.19. From a theo retical point of view, the annual bench mark revi sions lead to a simi larity between
the indi rect methods for quar terly disag gre ga tion discussed in Chapter 6 and other methods
that do not use within- year infor ma tion. In particular, for non- seasonally adjusted data, the
indi rect methods based on the tech niques suggested by Bassie and by Chow and Lin, which
are described in Chapter 6, do not induce revi sions in the course of the year unless the quar -
terly indi ca tors change. For coun tries where the recon cilia tion between annual and quar terly
figures is made by the use of annual input- output tables, and for coun tries using various
kinds of regres sion tech niques, the raw data are gener ally not revised during the year unless
there is a change in the indi ca tors used or the meth od olo gies adopted.

14.20. Seasonal adjust ment tech niques repre sent another cause of current revi sions, both when
they are applied to raw data or to quar terly raw indi ca tors, as is the case for some EU
Member States. In fact, the methods currently used by NSIs lead to revi sions, which could
well be consis tent, when new data become avail able. This is true for seasonal adjust ment
proce dures incor po rating symmetric filters which, use past and future meas ures of the
observed series. By their nature, such revi sions could be seen as current revi sions, in their
quan ti ta tive evalua tion. They will include those revi sions on raw data induced, for example,
by revi sions of the basic statis tics.
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14.21. The revi sions caused by a change in the refer ence base year for constant price evalua tions,
even if they are not always made regu larly, can be conven iently clas si fied as routine
revisions. However, the revi sions due to the effects of rebasing have some distinc tive
charac ter is tics. First, they involve all the refer ence period of the constant series. Secondly, it
is a common prac tice of NSIs to intro duce the rebased series without recal cu lating the
preceding release of data in the new base. This means that the revi sions induced by
rebasing are frequently super im posed on the other kinds of current revi sions discussed
above. A further conse quence is that it is virtu ally impos sible to compare the prelimi nary and
the final releases of data.

Occa sional revi sions

14.22. Due to their frequency and certainty of release, current revi sions differ from those produced
by NSIs at longer and infre quent inter vals, and clas si fied above as occa sional. A useful
distinc tion is between:

• occa sional statis tical revi sions which result from changes in surveys and/or in esti ma tion
proce dures;

• occa sional concep tual revi sions  which derive from changes in concepts and defi ni tions of
the aggre gates and/or in the clas si fi ca tions used. 

For example, revi sions gener ated by the use of new quar terly statis tics or indi ca tors, those
caused by a new censuses, and those caused by the adop tion of different esti ma tion
methods, all belong to the former group of revi sions. On the other hand, revi sions origi nated,
for example, from the adop tion of a new accounting system or from the use of a new
nomen cla ture should be clas si fied as concep tual.

14.23. It should be noted however that this distinc tion cannot in prac tice be an exact one. Each
occa sional revi sion is unique to its historical moment and some times NSIs combine statis -
tical and concep tual changes in the same revi sion package.

Mixed revi sions

14.24. It some times happens that occa sional revi sions are super im posed upon current annual or
within year revi sions leading to mixed revi sions, which are simul ta ne ously influ enced by
routine, bench mark and/or occa sional compo nents. 

The pres ence of mixed revi sions hinders the possi bility of making homo ge neous compari -
sons between releases at different levels of the revi sion process. Conse quently the possi bili -
ties of under taking any statis tical analysis are reduced.

14.25. As may appear evident, the classification of the revisions used in this chapter is based more
on the causes of the revision process than on the length of the time period for which the data
are revised. Some authorities (e.g. Smith, 1977) prefer, however, to put the accent on the
second consideration in order to distinguish between, for example, historical  and unusually
long revisions, according to whether the revisions involve more than the previous three
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years’ data or have more lasting effects. The choice of a classification for the causes of the
revision process nonetheless appears to be particularly appropriate for quarterly data. As
observed above for annual benchmark revisions or for the revisions caused by a change in
the base year for constant price data, even routine revisions of quarterly data can induce
changes over the whole reference period for which the variables are defined.



CHAPTER 15

A COMMON SCHEME OF REVISIONS

The first part of this chapter proposes a unitary and coherent scheme for the analysis of the revi sion
process. A quan ti ta tive evalua tion of the revi sions can be done in terms of various appro priate
descrip tive indices and by applying the more sophis ti cated statis tical tech niques presented in
Annexes A and B to this chapter.  Steps to follow in conducting a quan ti ta tive assess ment of the
revi sion process are set out in the first section of the chapter.

It is stressed that both the descrip tive and the statis tical approaches can give indi ca tions of the size
of the revi sions, serving to high light some impor tant aspects of the revi sion process. These aspects
include the causes of the revi sions and their rela tive impor tance, their effects on the statis tical
char ac ter is tics of the series, and the impact the revi sions have on the economic inter pre ta tion of the
statis tics.

A further and critical aspect consid ered in the first part is that the analysis of the revi sions can give
NSIs a basis both for assessing the accu racy of prelimi nary esti mates and for improving the
techniques adopted and/or the sources used to compile quar terly figures.

In the second part of the chapter, the revi sion poli cies actu ally followed in the compi la tion of
quarterly national accounts are analysed to high light simi lari ties and diver gences. This analysis
shows that, though there are many simi lari ties in the national systems, there is room in the future for
a greater conver gence of the revi sion prac tices at the Euro pean level.

A common scheme of revi sions, strictly related to the publi ca tion policy, is suggested. This scheme
takes into account prelimi nary and regular releases of quar terly data, revi sions due to annual
estimates and occa sional revi sions.
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The analysis of revi sions

15.01. Revi sion analysis provides a basis both for assessing the accu racy of provi sional esti mates
compared to the final ones, and for improving the esti ma tion methods used to compile
provisional esti mates by NSIs. The latter aspect is concerned mainly with the data
production process and the former one has an impor tant impact on the users of the data.
However, NSIs must take both aspects into account, since an adequate and complete
assess ment of past revi sions can iden tify their pres ence, their causes, and the way to
improve future esti mates. Revi sions imply first of all the exis tence of a statis tical problem in
the data production process, which is closely linked to the pres ence of a diver gence between 
two succes sive releases. There may also well be a problem about the economic signifi cance
of the data which depends on the causes of the revi sions and the consequences they have
on the percep tion of the economic picture conveyed by the statistics. It is there fore proposed
that, in the analysis of the revi sion process, NSIs consider some simple indices meas uring
the accu racy of the prelimi nary esti mates and carry out more sophis ti cated and formal
analyses on the succes sive releases of the data.

15.02. This section exam ines a unitary and coherent refer ence scheme for the analysis of the
revi sions, gives indi ca tions for their quan ti ta tive evalua tion and, where possible, provides
sugges tions for the possible causes and for reme dies to adopt for improving the prelimi nary
figures. The scheme can be concep tu ally divided into two stages:

• the first concerns the exami na tion of data revi sions, adopting a descrip tive statis tical
approach based on the analyses of certain rele vant meas ures;

• the second proposes a sequen tial proce dure to deter mine the impact of the revi sion
process on both short/medium and long- term compo nents of the series.

15.03. It is not easy to give a general descrip tion of the revi sion analysis. In fact, the neces sity to
build up a unique refer ence scheme is in conflict with the diverse compo si tion of the
situations involved. Revi sion analysis should:

• refer to aggre gate or disag gre gate vari ables;
• refer to different levels of aggre ga tion;
• apply to obser va tions at different frequen cies;
• be expressed in nominal or real terms;
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• be subject to accounting, temporal, and/or spatial constraints.

Each attempt to resolve these conflicting require ments must at the same time be able to
satisfy the following require ments:

a) to pay atten tion to the quali ta tive char ac ter is tics of the revi sions and their rela tion ship
with accounting rules;

b) to iden tify appro priate summary indices of revi sions as the basis for decom po si tion
methods to estab lish the accu racy of the revi sion process and hence evaluate the
conver gence of provi sional esti mates to final values;

c) to analyse rele vant aspects of the revi sions connected with data evalua tions on
different bases (e.g. current or constant price evalua tion and their defla tors) and with
the use of seasonal adjust ment proce dures (i.e. revi sions of raw and season ally
adjusted series).

To serve these purposes, it is neces sary to have a general scheme of analysis to follow when 
consid ering quar terly national accounts revi sions.

Consider an economic aggre gate and its esti mate at time t. Suppose now that bench mark
esti mates are sched uled for this aggre gate every h periods, and that current minor surveys
are planned between two subse quent bench marks. Further, suppose that m succes sive
prelimi nary releases ipt (i=1,2,...,m ) are made before producing the final esti mate rt . After the 
final esti mate, the infor ma tion contained in the bench mark survey will again lead to a new
revi sion of rt. The bench mark esti mate could be subse quently modi fied when an occasional
(statis tical or concep tual) revi sion occurs.

Table 15.1 (see end of the chapter) displays the publi ca tion schedule discussed above. It
contains:

• the revi sions placed on the prin cipal diagonal and in the lower diago nals, which
correspond to the releases going from the first prelimi nary esti mate 1 pt to the final one rt .
They repre sent current revi sions;

• the hori zontal revi sions, called brt which are published twice every h periods;

• the hori zontal revi sions, called s tr , which repre sent occa sional revi sions inducing
retrospec tive changes for many periods back (in the table, an example is given by the revi -
sion published at T+3).

Further more, Table 1 shows some mixed revi sions origi nating from the over lap ping of
current and bench mark (or occa sional) revi sions. This is the case of the esti mates
represented by  srt and marked with an asterisk. Clearly, the asso ci ated revi sion is not
homoge neous with either the previous or the following revi sions. 

15.04. The analysis of accu racy and reli ability of the esti mates relies on compari sons between the
prelimi nary and the final release, no matter how the latter is defined. Such analysis must
compare homo ge neous revi sions and must care fully take into account the exis tence of revi -
sions that differ slightly in their nature. Conse quently, compari sons that include one (or
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more) mixed revi sions should be avoided1. On the contrary, feasible compari sons could be
made for the diagonal esti mates, such as those from 1pt to rt; bench mark revi sions (r, brt), and 
occa sional revi sions implying compari sons between srt and the last release of published data 
or similar.

Some times it is possible to elimi nate at least partially the mixed compo nent in the revision.
This is the case for revi sions which asso ciate current changes with occa sional (but peri odic)
revi sions, such as those caused by a change of the base year for constant prices esti mates.
Patterson and Heravi (1991) suggest a proce dure, based on econometric techniques, to
elimi nate these mixed compari sons.

15.05. The analytical opera tions of the analysis of revi sions have  dif ferent aims:

• Those carried out on current and bench mark revi sions are useful in iden ti fying possible
short com ings in the data esti ma tion process, in evalu ating their system atic aspects, and
in suggesting criteria for a more effi cient use of prelimi nary figures.

• The analyses conducted on the occa sional revi sions allow the data producers to
appreciate the improve ments obtained in the reli ability and rele vance of the esti mates.
The causes under lying occa sional revi sions are gener ally known a priori to national
accountants, thus rendering them aware of the direc tion and, in some cases, of the
importance and magni tude of the revi sion involved.

15.06. Summary statis tics can be produced which make various compari sons between prelimi nary
and final esti mates. In particular, two types of errors, can be consid ered: errors in the levels
and errors in the growth rates. 

Rela tive errors give infor ma tion on the accu racy of prelimi nary esti mates of the levels,
whereas abso lute errors must be consid ered in order to evaluate the accu racy of preliminary
growth rates. More details can be found in Annex 15.A.

15.07. To give a compre hen sive assess ment of the inno va tions intro duced by the revi sion process,
the analyses should be inte grated with the use of econometric tech niques. Some of these
tech niques are already used by many NSIs to assess the quality of national accounts data.
Others  de vel oped in the econometric litera ture have only recently been applied to the
analysis of the revi sion process and these are discussed in Annex A.

The policy of revi sion: the EU Member States poli cies

15.08. There are many simi lari ties in the poli cies for revising quar terly accounts actu ally followed by 
EU Member States although some notice able differ ences remain between the national

1 Sometimes it is possible to eliminate - at least partially - the mixed component in the revision. T his is the case for revisions
which associate current changes with occasional (but periodic) revisions, such as those caused by a  change of the base year 
for constant prices estimates. Patterson and Heravi (1991) suggest a procedure, based on econometri c techniques, to
eliminate these mixed comparisons.

1 Sometimes it is possible to eliminate - at least partially - the mixed component in the revision. T his is the case for revisions
which associate current changes with occasional (but periodic) revisions, such as those caused by a  change of the base year 
for constant prices estimates. Patterson and Heravi (1991) suggest a procedure, based on econometri c techniques, to
eliminate these mixed comparisons.
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systems. The four char ac ter is tics common to national revi sion processes in the EU are
broadly as follows:

• most coun tries impose fairly strict criteria on when and how frequently current revi sions
are permitted;

• data are not open for current revi sions after a period varying from three to four years from
their first release;

• historical revi sions are gener ally carried out every five to ten years;

• the esti mates of a macroeconomic aggre gate for a particular quarter are open to current
revi sions each time a new quarter in the same refer ence year is published, and then
annu ally for a period varying from two to four years.

15.09. Some common features of the revi sion poli cies actu ally followed in quar terly accounts by
Member States are mentioned in § 15.10-15.13. These features relate to data which is not
season ally adjusted.

15.10. In some coun tries the first release is a prelimi nary esti mate and it is obvi ously subject to a
revi sion when more accu rate data are avail able. The revi sion of the prelimi nary esti mates is
then made during the same quarter (this means before that the following quar terly figures are 
avail able).

15.11. The first release of the quarter is gener ally revised when new succes sive quar ters are
published. The revi sion is made either each time that a new quarter is published or only when 
the fourth quarter is avail able.

15.12. When annual data become avail able, a revi sion is usually carried out on quar terly data.
Annual revi sions imply a conse quent effect on quar terly figures. If annual figures are revised
twice a year for a first release and a second more accu rate release,  quar terly accounts are
affected.

15.13. Annual data are gener ally subject to routine revi sions twice a year for a period of three or four 
years. The same revi sions are then applied to quar terly data. In some coun tries annual revi -
sions are carried more often than twice a year, implying the same policy for quar terly data.
After this period annual and quar terly data are consid ered as defini tive.

15.14. When historical revi sions take place, quar terly figures are obvi ously revised. The same is
true when the refer ence year for constant prices is changed.

15.15. Deter mining a common approach to the revi sion process for the EU Member States  appears 
to be an ambitious objec tive. Although there are many conver gen cies in the revision poli cies
actu ally followed, signifi cant differ ences remain, in both the esti ma tion proce dures adopted
and the sources used to compile quar terly national accounts. Moreover, views about the
trade-off between time li ness and accu racy differ from country to country and this fact alone
limits the possi bili ties for substan tial harmoni sa tion at the European level.



312

A common scheme of revi sions   Hand book on quarterly accounts 

15.16. In the short to medium terms, when the meth od olo gies used and the reli ability of the sources
adopted are essen tially fixed, an impor tant step towards greater harmoni sa tion  would be to
stan dardise on the publi ca tion interval for first prelimi nary esti mates. Stan dardi sa tion in this
way could appro pri ately be followed by a reduc tion in the average delay for publi ca tion of
quar terly figures by NSIs. At present, the maximum accept able delay appears to be ninety
days from the end of the refer ence quarter because this seems to permit, in most cases, a
satis fac tory combi na tion of time li ness and accu racy of the prelimi nary figure.

15.17. Yet other ways can be followed in the direc tion of greater harmoni sa tion. These might start
from a general recon sid era tion of the prag matic approach used by most coun tries to
determine when and how frequently current revi sions are allowed. For raw data, revi sions
origi nating from changes in the refer ence indi ca tors rarely cause revi sions to quar terly
aggre gates more than one year previ ously. Revi sions apart from these are often gener ated
from the enlarge ment of the infor ma tion set that occurs when new annual figures become
avail able. When new annual data are added, new econometric rela tion ships are gener ated
and most meth od olo gies currently used by EU Member States lead to revi sions for the full
refer ence period of the data. Such revi sions are all the same “arti fi cially” limited to some
quar ters, deter mined judge men tally by each country. 

15.18. The prac tice of limiting the scope for revi sions in this way may be theo reti cally debat able but
it has a certain prac tical rele vance. Continuous revi sions to the entire system of quar terly
national accounts could create prac tical prob lems for the users and under mine their
confidence in the reli ability of the esti mates. An impor tant aspect to consider here is the
difficulty that both users and NSIs have in working with quar terly national accounts obtained
as esti mates from indi rect methods. Such esti mates are inevi tably char ac ter ised by a certain 
degree of uncer tainty, and are there after subject to continuous changes as a result, for
example, of the enlarge ment of the infor ma tion set avail able. Conceding this diffi culty, it
should made clear in pres en ta tion that the esti mates, and their degree of uncer tainty, could
be subject to substan tial changes. Moreover, although an arti fi cial constraint imposed on the
revi sion process can have prac tical advan tages, it can also cause unwanted jumps in the
esti mates when revi sions have to be made for reasons of consis tency.

15.19. Concerning revi sions to season ally adjusted figures, the seasonal adjust ment methods
currently used intro duce revi sions as new data are added. As already pointed out, this short -
coming is not over come by the most recent methods proposed in the litera ture. NSIs
understandably attach a great deal of impor tance to revi sions arising from seasonal
adjustment tech niques. In fact, it is worth noting that these revi sions are exclu sively caused
by the appli ca tion of statis tical meth od olo gies. Pref er ence should be given, other things
being equal to those tech niques that limit the revi sions, both in their magni tude and in the
period over which they are made. The choice of the most pref er able seasonal adjust ment
method is a matter for empirical study.

15.20. General adop tion of one particular seasonal adjust ment tech nique would be advan ta geous
for greater harmoni sa tion but it would still be neces sary to deal with the revi sions which the
chosen tech nique induced. In this case, the choice would be between medium- term and
short- term revi sions. In the medium term, the revi sion schedule could impose, for example,
the esti ma tion of the seasonal coef fi cients once a year and their main te nance for the other
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quar ters. In the short- term, the esti mates should be revised each quarter, when new
observa tions are added. Prelimi nary experi men ta tion has confirmed the expec ta tion that the 
lowest frequency of revi sions is obtained when the parame ters remain fixed, that the
re-estimation of parame ters leads to increasing revi sions, and that this increase is even
greater if the models are re-identified every quarter. However, the choice between the two
alter na tives could depend on the solu tions adopted for raw data: if the revi sion process is not
subject to limits, then season ally adjusted data could well be refined each quarter using
different seasonal coef fi cients. Even in this case, however, there is room for prag matic and
user- oriented solu tions. In fact, the choice between the two alter na tives could vary according 
to the char ac ter is tics of the series. For example, for series char ac ter ised by a rela tively
stable seasonal compo nent, the revi sion of the seasonal coef fi cients could be done once per 
year since the infor ma tion lost would be imma te rial. In this case, too, a common policy would
be pref er able.

15.21. Two further aspects concerning the dissemi na tion of quar terly national accounts should be
mentioned. The first is that NSIs should be sure to empha sise the revi sions intro duced in
succes sive releases of the data. Users must be aware of the revi sion poli cies followed, of the 
revi sions’ causes, and of their rela tive magni tude and impor tance. There fore, the publica tion
of succes sive releases should be conven iently accom pa nied by a thor ough expla na tion of
the causes of the revi sion and by quan ti ta tive infor ma tion derived from the indices of the revi -
sion process discussed in Chapter 14. The second aspect concerns the fact that users
should be briefed on the infor ma tion content of the data, which could well vary from quarter to 
quarter depending on the avail able sources, their degree of coverage and their reli ability. For 
example, the infor ma tion content of a prelimi nary esti mate of GDP will usually be lower than
the corre sponding fully- based figure published some weeks later, because it may well be
based on an incom plete set of infor ma tion and on statis tical extrapola tions, thus rendering
succes sive revi sions unavoid able.

A common scheme of policy of revi sion: a sugges tion

15.22. The aim of the analyses presented in the previous para graphs is to improve the quality of the
esti mates of quar terly figures. It was stressed in Chapter 14 that the amount of revi sions is
strictly related to revi sion policy and that revi sions are part of the produc tion process. It
follows that revi sions are a func tion of the basic infor ma tion collec tion system and of the esti -
ma tion process adopted.

A scheme of revi sion is then a part of the produc tion process that brings about the
improvement derived from new infor ma tion avail able. It is clear, as stressed above, that too
many revi sions, which add nothing to inter pre ta tion of the data, should be avoided since they 
can be a nuisance to users. Addi tion ally, revi sions should not be pursued for their own sake.
A balanced view needs to be taken of revi sions as a means of making normal and peri odic
improve ments to the data. 
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15.23. Since revi sions are a part of the produc tion process they are strictly related to the publi ca tion
policy and they directly influ ence it. It was recom mended in Chapter 12 that the following
releases should be published each quarter:
• Prelimi nary esti mates of the main aggre gates (flash esti mates) of the quar terly accounts;
• Detailed esti ma tes of quar terly accounts.

Two esti mates of the year are then produced: the former when the fourth quarter is avail able
and the latter when annual infor ma tion is consoli dated. A first prelimi nary esti mate of the
annual data can also be produced at the same time that the flash esti mate of the fourth
quarter as a sort of annual flash esti mate.

15.24. The suggested revi sion policy follows the recom mended publi ca tion policy:

• concerning non- seasonally adjusted data, each time that a new quarter is published a
revi sion is carried out on previous quar ters;

• each annual revi sion gener ates a conse quent quar terly revi sion;
• routine revi sions made to change the refer ence base year for constant prices imply

conse quent quar terly revi sions;
• historical revi sions involve quar terly figures.

15.25. From a theo retical point of view, the impact of such revi sions applies to the entire quar terly
series. From a prac tical point of view the impact is usually restricted to the quar ters of the last 
three or four years. The recom men da tion concerning routine revi sions is there fore to revise
quar terly figures for the latest four years and consider quar terly data for earlier years as
defini tive.

15.26. Season ally adjusted quar terly figures have to be revised each time that a new quar terly
figure is esti mated because the seasonal adjust ment proce dure gener ates the revi sion. For
prac tical purposes, the same limi ta tions consid ered for raw data can be applied to
seasonally adjusted data: only quar terly figures for the last four years should be revised. The
same prin ci ples as in the case of raw data can also be applied for historical and routine
rebasing revi sions.
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CHAPTER 15 - Annex A

A COMMON SCHEME OF ANALYSIS OF REVISIONS
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15.A.01. In this annex, a common scheme of analysis of the revi sions is presented according to the
prin ci ples and the nota tion of Chapter 15.
To simplify the pres en ta tion of this type of analysis, consider a single vector p of provi sional
esti mates and the corre sponding vector r containing the final release. We can produce
summary statis tics making various compari sons between prelimi nary and final esti mates. In
particular, we consider two types of errors, namely:

• errors in the levels ;
• errors in the growth rates . 

Following Biggeri and Triv el lato (1991), rela tive errors give infor ma tion on the accu racy of
prelimi nary esti mates of the levels, whereas abso lute errors must be consid ered in order to
evaluate the accu racy of prelimi nary growth rates. 

Now let vt and et indi cate respec tively the abso lute and rela tive error at time t of the prelimi -
nary esti mate with respect to the final one, that is:

v p r e
p r

rt t t t
t t

t

= − =
−

, .

From a statis tical point of view, vt   and et  are supposed to be stationary processes.
Other wise the tradi tional statis tics would converge in law to distri bu tions that are not so
infor ma tive. In particular, this implies that if the vari ables are inte grated they must be
co-integrated too.

15.A.02. In order to analyse the prelimi nary esti mate of the levels, consider the following indices:

a) mean rela tive error, e;
b) mean abso lute rela tive error, e';
c) stan dard devia tion of the rela tive error, s e ; 
d) square root of the mean quad ratic rela tive error, d e ;
e) bias compo nent of the mean quad ratic rela tive error, Ue

b .

15.A.03. In turn, the following indices can be used to evaluate the accu racy of prelimi nary growth
rates:

1a. mean error, v;
2a. mean abso lute error, v'; 
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3a. stan dard devia tion of the abso lute error, sv ;
4a. square root of the mean quad ratic error, dv ;
5a. bias compo nent of the mean quad ratic error, Uv

M ;

The above indices are calcu lated in the following way:
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15.A.04. Clearly, v and e are not meas ures of provi sional esti mates. However, together with the infor -

ma tion given by  v'
−
 and e

−
', they make it possible to evaluate if, and even tu ally to what extent,

the errors are always (or almost always) of the same sign, thus imposing correc tions on the
prelimi nary esti mates. 

15.A.05. The analysis of the errors in growth rates could also be conducted in the following way. Two
different prelimi nary esti mates of the final growth rate could be consid ered thus:
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r

r r
r

t t

t

⋅
−

−

=
− 1

1

that is

( ) ( )
p

p r

rt
t t

t

0 1

1

=
− −

−

and

( )
( )

p d
p p

pt
t t

t

.
=

− −

−

1

1

.

The first is the hori zontal esti mate, which considers data published at the same time but not
homo ge neous in the revi sion process; the second one, which is called diagonal , compares
homo ge neous data without consid ering all the infor ma tion avail able at the time the final
estimate is released. Conse quently, we could define two different abso lute errors, namely 

( ) ( )w p r
t t t0 0= −  (the hori zontal error) and ( ) ( )w d p d r

t t t= −
⋅ ⋅

 (the diagonal error). It should

be noted that the rela tion ships between the errors in the levels and the errors in the growth
rates are given by
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These equa tions imply that, if the rela tive errors in the levels are biased, w (0)t is also biased
in the same direc tion, whilst w(d) t is zero. 

15.A.06. The choice between the analyses conducted on abso lute or rela tive errors in judging the
accu racy of the level esti mates could be made by consid ering the equa tion p rt t t= + +α β ε ,
from which is obtained

( ) ( )v r e
r rt t t t
t

t

t

= + − + = − + +α β ε β α
ε

1 1 1, .

These expres sions clearly show that one could select the appro priate indices by testing the
homosce das ticity of εt  against the alter na tive of homo sce das ticity of εt tr/ .

Patterson and Heravi (1992) have correctly pointed out that the growth rates should be
calcu lated on the same release of data in order to isolate the factors influ encing the revi sion
process. Otherwise, in the case of a hori zontal esti mate, the numerator of the above expres -
sions could be consid ered as the sum of a pure differ ence effect and of a revi sion effect. This
is caused by the mixture between the defi ni tion of release and that of version. 

15.A.07. For the decom po si tion of the indices, it is appro priate to consider the rela tive decom po si tion
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repre sent the regres sion and the residual compo nents of the mean quad ratic error. 

If the analysis is conducted on the rela tive errors, refer ence is made to the decom po si tion 
= +U Ue
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15.A.08. Consider now the conver gence of the succes sive prelimi nary esti mates to the final release
and suppose, for the sake of simplicity, that there are three esti mates, i.e. 1p, 2p and r. The
mean quad ratic error of 1p with respect to r can be decom posed in two steps, that is 

1 2p p→ , 2 p r→

 Thence
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1v = 1p - 2p, 2v = 2p - r

and

 3v = 1p - r.

 Let d v1
2 , d v2

2 ,  and d v3
2  denote the quad ratic mean error respec tively of 1v, 2v and 3v so that

d d d
n

v vv v v t t3
2

1
2

2
2

2
1

2
= + + ∑

from which is derived the decom po si tion

1 = D I + D II + D I,II 

where the first two compo nents are the ratios of d v3
2   due to the quad ratic mean error

respectively of the first and the second revi sion, while DI,II repre sents the corre la tion effect
between 1v and 2v.

The decom po si tion is some what prob lem atic consid ering the rela tive errors, but useful infor -
ma tion could be obtained from the values of  and from results of the compari sons (1p, 2 p),
( 2 p,r) and (1p, r).

15.A.09. To give an adequate and exhaus tive assess ment of the inno va tions intro duced by the
revision process, the analyses discussed above should be inte grated with the use of
econometric tech niques. Whereas some of these tech niques are currently used by many
NSIs to assess the quality of national accounts data, others discussed below have been
recently devel oped in the econometric litera ture for the study of common compo nents in time 
series; only recently have they been applied to the analysis of the revi sion process. In this
respect, the impor tant aspects to consider are the lack of bias and the effi ciency of the
prelimi nary releases with respect to the final ones. In fact, prelimi nary releases of data can
be viewed as fore casts of the final releases, condi tional on the avail able infor ma tion at the
time the fore cast is made. It follows that the tests usually applied to verify the ration ality of
fore casts in the sense of Muth’s (1961) rational expec ta tions frame work should be used to
assess the accu racy of provi sional esti mates. 

15.A.10. Here we refer to four types of such tests, namely:

• tests for lack of bias;
• serial corre la tion;
• effi ciency;
• orthogonality. 

Their inter pre ta tion is straight for ward.

15.A.11. An attrac tive feature of prelimi nary releases is that the asso ci ated revi sions are unaf fected
by system atic biases. The notion of lack of bias requires that, on average, projec tions are
equiva lent to out- turns; in tech nical terms, the expected mean revi sion should not be statis ti -
cally different from zero. On the other hand, the effi ciency of a prelimi nary esti mate requires
the asso ci ated revi sion to be uncor re lated with the infor ma tion avail able at the time that the
prelimi nary esti mate is made and that past errors do not affect future errors. Holden and Peel 
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(1990) and Barrio nuevo (1993) have suggested the following proce dure in testing for lack of
bias and effi ciency. The test for lack of bias is carried out by running an OLS regres sion of the 
revi sion on a constant term. Under the null hypothesis of no bias, the esti mate should not be
statis ti cally different from zero. If the null is rejected, the revi sion errors could be system ati -
cally reduced by adjusting the prelimi nary figures by the esti mated value of the constant
term. A test for effi ciency requires testing whether both the following condi tions are satis fied:

a) in an OLS regres sion of the revi sion on the prelimi nary esti mate, the asso ci ated
coef fi cient is zero (the so-called β test);

b) in an OLS regres sion of the current revi sion on that of the previous period, the
coef fi cient is zero (the so-called ρ test).

When the null is accepted, the prelimi nary esti mate is consid ered to be an effi cient fore cast
of the final release; other wise, if either β or ρ are signifi cantly different from zero, the fore cast
is shown to be inef fi cient. This implies that the vari ance of the revi sion could be reduced, and
conse quently the provi sional esti mates improved. In fact, three cases can be considered:

a) past errors are repeated in the present ;

b) the prelimi nary esti mates could be improved upon by modi fying the fore casting
model ( )β ρ≠ ∩ =0 0 ;

c) the inef fi ciency could be reduced either without repeating past errors or by changing
the fore casting model ( )β ρ≠ ∩ ≠0 0 .

15.A.12. The tests described above are particular cases of the orthogonality test. The orthogonality
condi tion requires that the revi sion, i.e. the fore cast error, be unpre dict able using the
informa tion Ωt  avail able at the time the final release is produced. The rationale of this defi ni -
tion consists in consid ering the final esti mate as fully (and effi ciently) incor po rating all the
infor ma tion contained in the matrix  Ω t  avail able at the time the fore cast is made. In fact, if
some of the elements of  Ωt  are statis ti cally signifi cant, it turns out that some system atic
factors have been erro ne ously omitted from the data produc tion process. It follows that the
vari ance of the asso ci ated revi sion could be reduced by consid ering the infor ma tion content
of the past history. To imple ment the orthogonality test, one needs to consider the possible
compo nents of the infor ma tion set  Ωt . As it happens, for lack of bias and effi ciency tests,
candi date vari ables could be repre sented by the constant term and the revi sion lagged once. 
However, other aspects are likely to be of impor tance here, namely:

• the history of revi sions and past values of the same release;

• the rate of infla tion, which could influ ence the esti mates of constant prices figures (for
example, down ward revi sions when the rate of infla tion is rising rapidly);

• the stage of the busi ness cycle at the time the initial esti mate is released (for example,
upward revi sions during the expan sion of the economic cycle);

• seasonal effects in the revi sion process (for example, revi sions system ati cally
higher/lower in a quarter than in others even though season ally adjusted data are
considered) 2.

2 For further details on this topics see Kenny (1987), Patterson and Heravi (1991), York (1994) and P isani and Savio (1994)2 For further details on this topics see Kenny (1987), Patterson and Heravi (1991), York (1994) and P isani and Savio (1994)



323

Hand book on quarterly accounts A common scheme of analysis of revisions

The statis tical signifi cance, the magni tude and the sign of the coef fi cients asso ci ated with
each of the above vari ables can give impor tant indi ca tions to data producers on the possi bili -
ties for improving the esti mates by incor po rating the previ ously neglected vari ables.

15.A.13. Another desir able prop erty for the revi sion process is the simi larity of releases from the view -
point of co-integration analysis. Such an analysis is found to be particu larly rele vant both for
the activity of the offi cial statiµs tical agen cies and for the users of data3. In fact, if the
hypothesis of co-integration between, say, a prelimi nary release and the final one were
rejected, this would imply that the fore cast error, that is the current revi sion, is indis tin guish -
able from a non- stationary process. If this is the case, an I(1) vari able (i.e. inte grated with
order one), or combi na tion of vari ables, would have been omitted between the prelimi nary
and the final esti mate: this in turn would imply that the data produc tion process could be
improved by finding the vari ables omitted when passing from one release of the data to
another. For example, this omis sion could well be due to the pres ence of meas ure ment
errors in the prelimi nary esti mates, or to their accu mu la tion over time. These errors could in
turn arise if the early esti mates are based on unrep re sen ta tive data and/or incom plete
sampling: this would render the final release of data particu larly unre li able, thus leading to a
general recon sid era tion of the quality of the base statis tics used. Further, if this is the case,
the prelimi nary esti mates and subse quent revi sions will gener ally tend to be nega tively
corre lated with each other and it should be possible to improve the prelimi nary figures by
consid ering this nega tive corre la tion.

In tech nical terms, consider the following rela tion ship

u r pt t t= − α

and suppose that both pt and rt are  I(1). The prelimi nary and the final release are said to be
coin te grated if there exists a vector α such that ut is I(0).

15.A.14. There is a close rela tion ship between the notion of co-integration and the tests discussed
above. In fact, for  u t to be stationary, α could be other than unity. Thus, pt could well be a
biased and inef fi cient predictor of rt, but the appro priate scaled differ ence could be
stationary. If u t is I(1), then there is no equi lib rium rela tion ship between the prelimi nary and
the final vintage and the use of pt to fore cast rt is statis ti cally incor rect.

15.A.15. Summing up, the pres ence of non- co- integration between a prelimi nary and a final esti mate
has three impor tant impli ca tions:

a) The tests for lack of bias and effi ciency discussed above hypothe sise that the regres -
sion’s residuals are stationary, whereas a finding of non- co- integration refutes this.

b) Non- co- integration implies that the prelimi nary release cannot be consid ered as an
effi cient fore cast of the final esti mate since a non- stationary vari able would have
been omitted passing from the initial to the final figure.

3 The appendix to this chapter contains some technical details on the concepts of integration, co-int egration and common
cycle analysis discussed below.

3 The appendix to this chapter contains some technical details on the concepts of integration, co-int egration and common
cycle analysis discussed below.
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c) The substi tu tion of a prelimi nary release for the final one could have nega tive
consequences for empirical studies as it could generate non- stationary residuals in
the econometric analyses and render the results unre li able. 

From the above discus sion, it should be possible to define co-integration between the
prelimi nary and the final series as a neces sary, but not a suffi cient condi tion for the lack of
bias and the effi ciency of the revi sion process. 

15.A.16. Though co-integration is an impor tant aspect of the revi sion process to be veri fied, it pertains 
to long- term char ac ter is tics of the series. A further aspect to consider is the comparison of
releases from the point of view of their cyclical compo nents. In fact, even if a prelimi nary and
the final release are co-integrated, their cyclical behav iour could well be char ac ter ised by
different turning points or by different ampli tudes and phases. For example, this omis sion
could well be due to meas ure ment errors, or to a cumu la tion of them over time. This would
render the final release of data particu larly unre li able, thus inducing a general recon sid era -
tion of the quality of the base statis tics used, or even the meth od olo gies adopted in the esti -
ma tion process.

15.A.17. Whereas co-integration is an indi cator of co-movements among non- stationary vari ables,
the exis tence of a serial corre la tion common feature (SCCF) implies co-movements in the
stationary compo nents of the series. There fore, SCCF is closely analo gous to
co-integration, except that it concerns the stationary compo nents of the series rather than
the non- stationary compo nents. While co-integration implies common trends, SCCF implies
common stationary cycles and relates to short or medium term swings of the series. If the
growth rates of the prelimi nary and the final releases are char ac ter ised by a (statis ti cally)
similar corre la tion struc ture, they will be said to share common cycles4. In other terms, t pt 

and rt have a common idio syn cratic cycle if

( )β ε' ∆ p rt t t=

Where  εt  indi cates  a white noise distur bance. 

There fore, SCCF not only implies a similar corre la tion struc ture between the initial and the
final release, but it also requires the exis tence of a linear combi na tion of their growth rates
that repre sents and elimi nates all the serial corre la tion with the past5.

15.A.18. For the discus sion above, it is possible to define a sequen tial strategy going from the less to
the most restric tive hypothesis concerning the char ac ter is tics of the revi sion process. This
strategy could be summa rised as follows:

a) verify the null of non- co- integration between the prelimi nary and the final release. If
the null is rejected, go to the next step;

b) verify the null of no SCCF subject to the results obtained in the previous step (see
Annex 15.B). If the null is rejected, go to the next step;

4 A more formal definition of SCCF is given in the appendix 15.B.
5 In spite of integration and co-integration tests, those for SCCF have standard distributions becaus e they apply to the

stationary components of the series.

4 A more formal definition of SCCF is given in the appendix 15.B.
5 In spite of integration and co-integration tests, those for SCCF have standard distributions becaus e they apply to the

stationary components of the series.
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c) verify the null of lack of bias. If the null is accepted, go to the next step;

d) verify the null of effi ciency. If the null is accepted, go to the next step;

e) verify the null of orthogonality. 

It should be noticed that one must not neces sarily conclude, if the preceding prop er ties were
not fulfilled, that there is some flaw in the data produc tion process and that the revi sion
analysis has revealed that flaw. Consider, for example, a macro economics aggre gate which
is constantly revised upwards by historical revi sion. The final release could well be
co-integrated with the prelimi nary one, but the prelimi nary series would still be an unbi ased
(and inef fi cient) predictor of the final release. A clear distinc tion is needed in these situa tions
between occa sional and current revi sions.

Methodo logi cal appendix

15.B.01. This appendix briefly reviews some statis tical and econometric aspects of the common
trends- common cycles analysis used in Chapter 15 of this hand book6.

6 Further details on this topic can be found in Engle and Granger (1987), Johansen (1988), Engle and Kozicki (1993), Vahid
and Engle (1993), Engle and Issler (1995).

6 Further details on this topic can be found in Engle and Granger (1987), Johansen (1988), Engle and Kozicki (1993), Vahid
and Engle (1993), Engle and Issler (1995).



CHAPTER 15 - Annex B

METHODO LOGI CAL APPENDIX



328

Assume yt  is inte grated with order one, that is I(1), and let it repre sent the two- vector series
of the final and prelimi nary quar terly esti mates at time t 7.

Now, suppose yt has the following finite p-order vector autore gres sive repre sen ta tion in first
differ ences:

( ) ( )∆ ∆y A L y A y t Tt t t t= + − + =∗
− −µ ε1 11 1 2, , ,..., .

Where εt  is a (T x 1) vector of white noise distur bances, 

 ( )A A Lj
j

j

p1
0

=
=∑

and 

A0 = I  with the Aj‘s (TxT) matrices 

and 

A A i pi jj i

p∗
= +

= − ∀ = −∑ , , , ...,
1

1 2 1.

If rank A(1) = r ( ≠ 0) the elements of yt are said to be co-integrated (Engle and Granger  1987; 
this implies that a common trends repre sen ta tion exists (Stock and Watson, 1988)8.

Rewriting A(1) = Aβ‘, where α and β (the co-integrating vector) are ( 2 x r ) matrices, we obtain
from equa tion (1) the reduced form error correc tion model:

( )∆ ∆y A L y z z yt t t t t t= + − + =∗
− − − −µ α ε β1 1 1 1, ' .     

 (B.1)

If the series are co-integrated, the trend compo nent can be reduced to linear combi na tions of 
r random walks. A similar reduc tion applies if ∆yt has a serial corre la tion common feature,
that is if it has common cycles 9.

15.B.02. A series is said to have a cycle if its first differ ence displays persis tence. This is an example
of feature, as defined by Engle and Kozicki (1993). Such a feature is said to be common if
there exists a linear combi na tion of the growth rates of yt which has no cycle. Thus, a

7 A series with no deterministic component is said to be  integrated of order d  if it has a stationary, invertible ARIMA
representation after differencing d times. In particular, if a series  xt ~I(1) with  x0 = 0 , then:(a) the variance of xt goes to infinity
as t goes to infinity; (b) an innovation has a permanent effect on the values of xt ; (c) the spectrum of xt has an approximate
shape given by  f(w) ~ Aw -2d for small  w so that f(w)→ ∞; (d) the expected time between crossing of x=0 is infinite; (e) the
theoretical autocorrelation rk→ 1 ∀k as t → ∞ (Engle and Granger, 1987).

8 The components of the vector yt are said to be cointegrated of order (d,b)  if:( a) all components of yt are I(d); (b) there exists a
vector a ¹ 0, called the cointegrating vector, such that zt = a‘ x t ~ I (d-b) with b>0  (Engle and Granger, 1987).

9 Formally, the elements of ∆yt have a serial correlation common feature  if there exists a linear combination of them which is an 
innovation with respect to the information available at time t. Such a linear combination is called a cofeature combination  and
the vector which represents it is called the cofeature vector  (Vahid and Engle, 1993).

7 A series with no deterministic component is said to be  integrated of order d  if it has a stationary, invertible ARIMA
representation after differencing d times. In particular, if a series  xt ~I(1) with  x0 = 0 , then:(a) the variance of xt goes to infinity
as t goes to infinity; (b) an innovation has a permanent effect on the values of xt ; (c) the spectrum of xt has an approximate
shape given by  f(w) ~ Aw -2d for small  w so that f(w)→ ∞; (d) the expected time between crossing of x=0 is infinite; (e) the
theoretical autocorrelation rk→ 1 ∀k as t → ∞ (Engle and Granger, 1987).

8 The components of the vector yt are said to be cointegrated of order (d,b)  if:( a) all components of yt are I(d); (b) there exists a
vector a ¹ 0, called the cointegrating vector, such that zt = a‘ x t ~ I (d-b) with b>0  (Engle and Granger, 1987).

9 Formally, the elements of ∆yt have a serial correlation common feature  if there exists a linear combination of them which is an 
innovation with respect to the information available at time t. Such a linear combination is called a cofeature combination  and
the vector which represents it is called the cofeature vector  (Vahid and Engle, 1993).
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business cycle which is a compo nent of the prelimi nary and the final releases will be
common if its ampli tude is different but its phase is the same across different releases. 

Given equa tion (B.1), the persis tence of ∆yt is captured by 

(∆yt-1 ,∆yt-2 ,...,∆yt-p ,αzt-1 )’.         

Now, let γs (s=1,2,...,k) with  k≤(2-r) indi cate the co-feature vector, that is the linear combi na -
tion of growth rates that elimi nates all the serial corre la tion with the past. 

The exis tence of a serial corre la tion common cycle implies that ( )γ s A' 1 0=  and that 
γs iA s i' ,∗ = ∀0 . In this case the two vari ables will have their cyclical behav iour governed by
(2-s) common cycles.

If the data are char ac ter ised by a form of serial corre la tion common feature, then 
γ γ εs t s ty' '∆ = .  

15.B.03. Two impli ca tions of this result should be stressed. Firstly, γ s ty'  is a random walk and the
vector that removes all the serial corre la tion of ∆yt also removes the cyclical compo nent of yt.
Secondly, γ s

'  must be line arly inde pendent from the co-integration space so that the number
of the co-feature vectors can be at most 2-r. When this maximum is achieved, a special
trend- cycle decom po si tion is possible and the results obtained make the comparison
between perma nent and tran si tory compo nents of prelimi nary and final releases easy to
imple ment.

In fact, suppose that N=r+s  and consider the matrix A= (γ' α').

Since the co-integrating and co-feature spaces are line arly inde pendent, A is a full rank
matrix and hence it will have an inverse. Now consider the following parti tion of A-1

conformable to A −= (γ - α -) and apply the trend- cycle decom po si tion:

yt = A - A y t = γ - (γ' yt) + α - (α' yt) = Y YT
P

T
C

This equa tion repre sents a common trend- common cycle decom po si tion. In fact, the first
term of the equa tion contains only trends, as α' yt is a random walk, and hence forth has no
cycle. The second term contains only cycles, as α‘ yt is I(0) and is seri ally corre lated.

Notice that the elements of the first term are linear combi na tions of the error correc tion
terms, which should be consid ered cyclical genera tors; this result empha sises their role in
macro- econometrics. A similar role is played by the trend genera tors, which are linear
combi na tions of the co-feature vectors. 

15.B.04. Let us now go back to the esti ma tion of the dimen sion of the co-integration and co-feature
spaces; in the appli ca tion of the tech niques described above to the analysis of the revi sion
process one can follow these steps:
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• Analysis of the degree of inte gra tion of the prelimi nary and final vintages using, for
example, stan dard ADF tests (see Dickey and Fuller ,1979, 1981).

• Co-integration analysis between the prelimi nary and the final vintages of data using either 
the proce dure suggested by Engle and Granger (1987) or the maximum like li hood
co-integration analysis proposed by Johansen (1988).

• If the series appear to be co-integrated, a canonical corre la tion analysis among ∆yt and
the right- hand side vari ables in the vector ECM model should be performed.

• Apply a test for signifi cance of the smallests canonical corre la tions given by

C (p,s) = - (T-p-1) ( )ln 1 2

1

−
=
∑ p i
i

s

where the p i  are the smallest squared canonical corre la tions among the vari ables. Under the 
null that the dimen sion of the co-feature space is at least s (or that there are at most 2-s
common cycles) this statis tics has a stan dard χ 2  distri bu tion.



PART VII



FLASH ESTIMATES: METHODOLOGICAL ASPECTS

CHAPTER 16

This chapter first defines flash esti mates and then describes the meth odo logical work which is
currently being under taken by Euro stat on flash esti mates of main quar terly aggre gates. Some
guide lines are offered to help Member States that want to start compiling these kinds of flash
esti mates. Revi sions and other topics of special interest are discussed later in the chapter.
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Introduction, definition and overview

16.01. Some indi ca tors of the economic activity are rapidly avail able, such as produc tion indices,
prices, non-EU foreign trade and busi ness surveys. However, these indi ca tors do not have
the homo ge neity and consis tency of a system of accounts (see Chapter 4). On the other
hand, the first esti mates of quar terly accounts are often only released after consid er able
delay which makes them unsuit able for some of the needs they are supposed to satisfy, e.g.
busi ness cycle analysis and the evalua tion of economic and mone tary policy meas ures. It
there fore seems impor tant to provide for a reli able and rapid system of prelimi nary esti mates
for the main quar terly accounts aggre gates, so as to have an early and consis tent view of
devel op ments in the economy.

16.02. This system of prelimi nary esti mates has been given the name “flash esti mates”.

Defi ni tion:  

A flash esti mate is defined as the earliest picture of the economy according to national
accounts concepts, which is produced and published as soon as possible after the end of the 
quarter, using a more incom plete set of infor ma tion than the set used for tradi tional quar terly
accounts.
Because this prelimi nary esti mate is based on incom plete infor ma tion, the compilers must
use ad hoc statis tical proce dures for reducing the margin of error asso ci ated with it. The
actual level of disag gre ga tion is left open and output, expen di ture and income aggre gates
may all be esti mated to some extent.

16.03. It may be useful to clarify the existing differ ences between flash esti mates and any other type 
of earlier esti mates. In particular flash esti mates differ from leading indi ca tors in the sense
that flash esti mates give a coherent picture of the whole economy for a past period of time
under the constraint that certain accounting rela tions are adhered to. By contrast leading
indi ca tors antici pate the future trend of some rele vant economic vari ables, often for only part
of economy. The leading indi ca tors do not respect accounting rela tions even if they can be
concep tu ally related to some quar terly national account vari ables (e.g. gross domestic
product). Leading indi ca tors are one area of fore casting, which we distin guish from flash
esti mates by the fact that fore casts are made using no infor ma tion from the refer ence period.
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16.04. It is also impor tant to under line that many real- time esti mates of rele vant vari ables produced
by the Central Banks or by the Economic minis tries are directly derived from the existing
econometric models. In conse quence the esti mates are model- dependent since the
hypotheses made about the behav iour of the economic agents can influ ence the resulting
esti mates. 

16.05. The accu racy of the flash esti mates must be the first priority, in order to reduce the risk of
publishing misleading data which may lead to unsuit able reac tions from economic agents.

16.06. The first step in the imple men ta tion of a flash esti mate system is to deter mine which
aggre gates will be included. Because not all basic data are avail able, the system should be
more aggre gated that used for the normal compi la tion of quar terly accounts. The choice of
the level of aggre ga tion for the flash esti mates is typi cally deter mined by a compro mise
between the need of users for the maximum amount of infor ma tion and the more prudent
atti tude of the producers. The series included in the system of flash esti mates should be
modelled to obtain prelimi nary predic tions for the current period.  More accu rate predic tions
could be achieved, where the infor ma tion is avail able, by using related indi ca tors. Since
produc tion statis tics are, in many cases, avail able earlier than other statis tics (e.g.
expen di ture data), the esti ma tion of GDP from the output side is more easily computed.

16.07. The objec tive of flash esti mates is to produce a coherent (in the national accounts sense)
system of esti mates for the main aggre gates. For this reason the esti ma tion of the GDP from
only one approach does not seem to be completely satis fac tory. However the next stage is
repre sented by one addi tional esti ma tion of GDP. In general, the second esti mate of GDP is
obtained from the expen di ture approach. There is usually more infor ma tion avail able for
expen di ture aggre gates than for income aggre gates and, in addi tion, some of the
expen di ture vari ables seem to be more impor tant for the purposes of short- term analysis.
The last stage consists in balancing the GDP figures arising from the different approaches.
The balancing proce dures reflect those discussed in Chapter 11. The result of this stage is a
unique esti mate of GDP. This single esti mate should be more reli able than the unbal anced
ones.

16.08. A system to produce flash esti mates should be based on a robust statis tical method. The
typical features of flash esti mates should be exam ined, in particular the impor tance of the
revi sions to the flash esti mates has to be studied. Revi sions to flash esti mates can typi cally
be rela tively large, even compared with those made to the first esti mates of quar terly national 
accounts. For revi sions, there is a choice between time li ness and accu racy. It is impor tant to
bear in mind that the esti mates of original series and season ally adjusted series might be of
different quality and one should be espe cially careful with the latest season ally adjusted
figures, which could be subject to the greatest revi sions.

Meth od ology of flash esti mates

16.09. An effi cient way of esti mating the main aggre gates should take into account the infra- annual
infor ma tion coming from different sources, finding the best way to incor po rate it into the
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accounting frame work.  In this way the need for timely infor ma tion can be recon ciled with the
rigour of a consis tent infor ma tion system. One should be aware that the flash esti mates are
not just an earlier release of the quar terly accounts, but are really a different “product”. The
differ ence between the normal esti ma tion of quar terly accounts and the flash esti mates
consists essen tially in the statis tical method used. This method must be able to pro vide good 
esti mates when the base infor ma tion is scarce. Quali ta tive data can be widely used, together 
with some sophis ti cated time series tech niques, to pro vide earlier esti mates of quar terly
account aggre gates. Clearly the level of disag gre ga tion is normally different from the level
used in later esti mates of quar terly national accounts.

16.10. The first step in the process of producing flash esti mates is to deter mine which aggre gates
can reasonably be esti mated as flash esti mates. This process has to be evalu ated country
by country, since the time delays in the acqui si tion of infor ma tion after the end of the
refer ence quarter may be quite different. Given the need for strict time li ness, it is a common
prac tice to limit the number of aggre gates to a minimum set of rele vant vari ables. On the
other hand the indi ca tors which are avail able influ ence the aggre gates which can reasonably 
be compiled, espe cially if the under lying process cannot be prop erly predicted by a statis tical 
model. The best case is if indi ca tors related to output, expen di ture and income aggre gates
can be found. But, in many cases, it might be diffi cult to find data on income aggre gates and
the infor ma tion on income aggre gates is not so often required for short-term analyses. In
view of this it might be reason able to concen trate the flash esti mate exer cise on output and
expen di ture aggre gates, at least in the first stage.

16.11.  The second step is the iden ti fi ca tion and the esti ma tion of a set of univariate models, one for
each aggre gate. These univariate models should be used as a refer ence for evalu ating the
effi ciency of the following steps during the estab lish ment of the flash esti mates proce dure
and then at regular inter vals there after.

16.12. However, it is useful to try to get more infor ma tion on series which are not covered by the
time of compi la tion. So, the next possible step in the proce dure is the selec tion of indi ca tors
from those avail able which have the following features:

• stable rela tion ship with the quar terly aggre gate to be esti mated;
• early avail ability so as to make the esti ma tion possible within the sched uled period.

16.13. The third step is to find all the statis tical infor ma tion needed for each aggre gate. This set of
infor ma tion can contain both monthly and quar terly series. It is impor tant to verify if all the
period of interest is covered or if there is only part of the infor ma tion for some indi ca tors (e.g.
only two months of the quarter). If this is the case, the methods described below can be used.

16.14. If there is addi tional infor ma tion (e.g. quali ta tive surveys) that can be helpful in esti mating the 
unavail able data, a statis tical model must be iden ti fied and esti mated for this purpose. Bef -
ore this can be under taken the quali ta tive surveys to be used have to be quan ti fied. The
different approaches for this quan ti fi ca tion are not described here but the main approaches
used are based on a simple differ ence between posi tive and nega tive answers or on a prob -
abil istic model which assigns values to answers taking the forms “more”, “less” or “same”
(see Chapter 4, § 4.29). After this opera tion the rela tions between the incom plete series of
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indi ca tors and the quali ta tive data can be tested. If the rela tions are statis ti cally signifi cant it
is possible to use a time series model to fore cast the unavail able infor ma tion.

16.15. By contrast, if we do not have addi tional infor ma tion to use, an univariate model must be
fitted and used for esti mating the unavail able obser va tions. In this case it is clear that the
reli ability of this indi cator is quite low. For this reason the compilers should proceed with
prudence in this area. Personal input by the stat is ti cian can play an impor tant role in
improving the reli ability of these indi ca tors.

16.16. When the infor ma tion set is complete, it is possible to use this for producing flash esti mates
of the quar terly accounts aggre gates. This esti mate can be obtained in two very different
ways: by extrapo lating the past values of the aggre gates using the indi ca tors, and by using
the indi ca tors in a time disag gre ga tion proce dure as described in Chapter 6.

16.17. In the extrapo la tion approach the rela tion ship between the growth of an indi cator and the
aggre gate we want to esti mate has to be iden ti fied and esti mated. This infor ma tion can then
be included in a multi variate model to obtain more accu rate esti mates of the aggre gates for
the current period. The esti mating perform ance is essen tial because in most cases, where

Figure 16.1: The proce dure of flash esti mates in prin ciple 

Choice of aggre gates
output / expen di ture / income

GDP
 flash esti mate

Balancing 

GDP esti mates
 output / expen di ture / income

Esti ma tion of aggre gates 

Model ling of aggre gate series Choice of indi ca tors 
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there is about a one month time lag, missing data (i.e. basic data for aggre gates) have to be
predicted for the end of quarter.

16.18. In the time disaggregation approach  the levels of the indicators are used in the context of a
procedure which is similar to the standard procedures used in many countries (France, Italy
etc.). One of the  vari ants of the Chow-Lin method is recom mended. If there are no indi ca tors 
for some aggre gates it is possible to use a method without indi ca tors such as the Stram and
Wei method (see Chapter 6). This approach leads to revi sions in the aggre gates when there
are revi sions to the indi ca tors.

16.19. The esti mates produced by the tech niques described above repre sent a set of prelimi nary
esti mates of the aggre gates. This set is typi cally unbal anced and conse quently it cannot be
consid ered as a set of quar terly account esti mates.

16.20. The last, but very impor tant, stage is to adjust the various GDP figures esti mated from the
different approaches to have a unique value for GDP. This balancing process is discussed in
more detail in Chapter 11 and it seems reason able to use similar balancing proce dures to
those used for later esti mates of quar terly accounts. Since the flash esti mates are produced
at a very aggre gated level, a simple balancing proce dure may be used such as a multi variate 
adjust ment method (e.g. Denton, Rossi etc.; see Chap ters 6 and 11).

Work done in Euro stat

16.21. In consid era tion of the increasing impor tance and demand for a rapid picture of the
European economy, Euro stat has launched a project aiming to produce a system of flash
esti mates of GDP and its main compo nents for the EU as a whole. Euro stat plans to publish
EU figures within 40-45 days of the end of the quarter. This delay may be revised according
to the empirical results of this project. The rapid nature of esti ma tion means that all the basic
statis tics needed to compile quar terly national accounts are not avail able, so some
esti mates have to be made by Euro stat for unavail able or incom plete basic infor ma tion.
However, Euro stat does not make any surveys for collecting basic data for quar terly national
accounts purposes and depends upon statis tics compiled by national statis tical insti tutes.

16.22. The meth od ology used is essen tially the same as that described above. The first stage is the
iden ti fi ca tion of the key aggre gates to be esti mated taking into account the problem of lack of
infor ma tion. An univariate ARIMA model of the selected aggre gates is esti mated and used
as a bench mark. Then the avail able basic statis tics are analysed to verify their adequacy for
esti mating the aggre gates. If the basic statis tics are incom plete, a fore casting proce dure for
the last obser va tion is made using, where avail able, quali ta tive surveys. The extrapo la tion
proce dure then gives the first esti mates for all the aggre gates. The last stage consists in the
balancing proce dure to obtain a unique esti mate for GDP. 

16.23. The typical indi ca tors used in this proce dure are derived from short- term statis tics. Conse -
quently there is more infor ma tion avail able from the output side than from the expen di ture
side. It is clear that there are some excep tions on the output side there is an impor tant lack of
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infor ma tion concerning some types of serv ices whereas the data from the balance of
payments repre sent a good source of infor ma tion for the expen di ture side. The balancing
proce dure must take into account the reli ability of the different esti mates of GDP.

16.24. It may be impor tant to under line that the flash esti mates are only really useful if they are as
accu rate as possible (of minimum vari ance) and unbi ased. In order to achieve these objec -
tives there is need to work in a fully robust statis tical frame work. For this reason many
studies have been made to improve the perform ance of the time series models used in this
field. Even if there are no defini tive results, it seems that some recent devel op ments of time-
 series theory using non- linear models are espe cially appro priate in this case. This is espe -
cially true of neural networks which provide a family of non- liner models that are very flexible
and have the ability to learn from past errors.

Revi sions and other prob lems

16.25. One typical feature of short- term statis tics is the need for revi sions of the earlier published
figures. These revi sions are discussed in more detail in Section 5 but it is worth noting that
revi sions are more likely to be made to flash esti mates than with ‘trad itional’, later, esti mates
of quar terly accounts. However, the users of flash esti mates are expecting to get an
unbi ased picture of the overall economy with a short time lag. They will inevi tably compare
the flash esti mates to the first releases of ‘trad itional’ quar terly accounts, not the later
revi sions of data.

16.26. Another problem is the choice between time li ness and accu racy. If a short time lag is
preferred it means that flash esti mates are compiled with less basic infor ma tion avail able.
There fore more esti ma tion is needed for data not yet covered. This means that revi sions are
likely to be larger than if compi la tion were to be based on more complete infor ma tion. The
compi la tion of flash esti mates puts more weight on time li ness which means that larger
revi sions should be toler ated. For this reason the publi ca tion policy must be thought through
care fully, i.e. to give users the right picture about the infor ma tion contained in the published
figures.

16.27. These revi sions could either origi nate from revised basic statis tics, or from the esti ma tion of
unavail able data. It is useful to keep track of these revi sions in order to see if there is a need
to correct any bias in flash esti mates and whether these correc tions should be made to data
coming from basic statis tics or to the esti ma tion process for missing data. In addi tion to this,
analyses of revi sions could also give valu able infor ma tion to help the balancing process.
Revi sions to quar terly national accounts are dealt in more detailed level in Chap ters 14 and
15 and these prac tices can be util ised in flash esti mates too. The expe ri ence obtained from
compiling flash esti mates and from compari sons with the subse quent esti mates can be used 
to improve the reli ability of the flash esti mates over time.

16.28. Produc tion of flash esti mates is also compli cated by issues related to season ality.  Even if
good esti mates can be obtained of ‘raw’ (non- seasonally adjusted) data, this does not
neces sarily imply that the quality of season ally adjusted esti mates is equally as good. This is
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a rather impor tant point, given that one is mainly inter ested in the flash esti ma tion of
seasonally adjusted figures. Where the extent of the revi sions is likely to influ ence the
esti ma tion of season ally adjusted series, in so far as it relies on the past history of the
aggre gate, it might be sensible to recom mend the use of unad justed data when compiling
the flash esti mates. One should be careful here to make it clear, when publishing the data,
that there might be large revi sions in the season ally adjusted figures for the latest quarter
under compi la tion.



CHAPTER 17

TOWARDS MONTHLY ESTIMATION OF THE MAIN AGGREGATES
OF NATIONAL ACCOUNTS

This chapter argues that the compi la tion of monthly esti mates of main aggre gates is quite similar to
the compi la tion of quar terly flash esti mates. Two main proce dures used in compiling monthly indi ca -
tors for the main aggre gates are described. The first method is to use a regres sion between the
desired aggre gate and a suit able indi cator to extrapo late the aggre gate series. The second method
is to use a related leading indi cator series regressed on the required aggre gate. The chapter
concludes that espe cially in the case of monthly esti mated aggre gates, it is impor tant to consider
the way the results are published.
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Intro duc tion

17.01. For some purposes even flash esti mates of quar terly national accounts are not timely
enough, and there is substan tial demand from users for producing the most essen tial
aggre gates on a monthly basis. The compi la tion methods used for monthly accounts are
commonly similar to those used for indi rectly compiling quar terly accounts. At present only
Finland of the Member States publishes a monthly GDP esti mate (see Lääkäri, 1994).There
have been academic studies into the methods used for monthly esti ma tion of the main
aggre gates; for example on data for the United Kingdom (Salazar, Smith, Weale, Wright,
1994) and Italy (Barcellan, Bruno, Mazzi, 1996). This chapter deals briefly with monthly
esti ma tion of the main aggre gates of national accounts and some prob lems and ques tions
related to it.  

How to proceed

17.02. As mentioned above the compi la tion of monthly esti mates of main aggre gates is quite similar 
to the compi la tion of quar terly flash esti mates, though clearly it is neces sary to consider the
data avail able on a monthly frequency before proceeding. The recent Euro stat initia tives for
short- term indi ca tors will hope fully lead to an increase in the avail able data and its quality,
even if some impor tant series (e.g. produc tion indices, over seas trade) are already avail able. 
A sensible way to proceed towards monthly esti mates is to take advan tage of the compi la tion 
of flash esti mates of quar terly national accounts and espe cially the knowl edge gained from
the esti ma tion of unavail able data and its rela tion to the avail able leading indi ca tors. In
general monthly esti ma tion will probably use indi rect methods, owing to the lack of direct
data sources. The compi la tion of monthly esti mates need not be very time- consuming, since
a quite stan dard ised esti ma tion can be used with parame ters updated only once a year, but
clearly it is better to have a dynamic model with parame ters updated more regu larly (see
Chapter 6 for more details).

17.03. There are two possible ways of compiling monthly aggre gates. The first method is to use a
monthly regres sion between the desired aggre gate and a suit able monthly indi cator, thereby 



343

Hand book on quarterly accounts Towards monthly esti ma tion 

extrapo lating the aggre gate series. This approach will usually take more time to complete
because it is neces sary to wait for meas ure ment of the indi cator and to make the resulting
monthly series coherent with the quar terly data. The second method is to use a related indi -
cator series regressed quar terly on the required aggre gate and then applying the parame -
ters to monthly data, where the results can be released earlier (they are already coherent
with quar terly data) but at the cost of accu racy. If the latter approach is used then the results
can be inte grated into the quar terly flash esti mates. In the same way as for compi la tion of
quar terly flash esti mates, the monthly esti mates from different approaches should be
combined, by weighting in propor tion to their share of GDP, and balanced to produce a
single value for GDP; however it is likely that only one approach will be used on a monthly
basis.

17.04. Finally, consid era tion should be given to the seasonal adjust ment and working/trading-day
adjust ments to be applied to the monthly series. Monthly series are gener ally more vari able
and seasonal than their quar terly equiva lents. The tech niques for seasonal adjust ment are
discussed above in Part IV, and the monthly data can be adjusted in the same way. Given
the vari ability in the data, it can be useful to concen trate on the cycle- trend series of the
aggre gate. The treat ment of strike and working/trading-day adjust ments are also impor tant
for monthly data, and in fact most monthly indi ca tors are avail able in an adjusted and unad -
justed form (see Chapters 8 and 9) the use of adjusted base statis tics can remove the need
for adjusting the resulting aggre gates.

The border line between predic tion and flash esti mate

17.05. The two methods described in § 17.03 lead to a further diffi culty, to distin guish between a
monthly fore cast and a monthly flash esti mate. The monthly fore cast will be made without
the benefit of indi cator data from the month in ques tion, and in many Member States is the
respon si bility of the economics or finance minis tries. The National Statis tical Insti tutes  will
need to consider its policy in this area. 

Publi ca tion

17.06. Particu larly in the case of monthly esti mated aggre gates, it is impor tant to consider the way
the results are published. Given the needs of typical users of monthly aggre gates, such as
dealers in money markets, it is impor tant to have an explicit publishing policy with fixed
release dates, allowing access to infor ma tion at the same time for all inter ested parties. An
essen tial ques tion is whether to publish levels, or changes, or both. In general it is better to
publish only changes because revi sion in levels are gener ally larger than revi sion of changes 
and also because the main interest is usually in changes of short- term macro economic
statis tics. 
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17.07. Thought should also be given to the form in which the figures are published, i.e. exact figures
or rounded ones, graphics only or tables, etc. It would be good to consider thoroughly what
weight should be put on raw and season ally adjusted series or cycle trend series, and how to
present them. More details should also be given about any working/trading days or other
adjust ments made to the data.



PART VIII



CHAPTER 18

QUARTERLY FINANCIAL ACCOUNTS

The devel op ment of finan cial activity, in a context of globali sa tion, has consid erably rein forced the
argu ment of its complete coverage. The need of quar terly finan cial accounts may be seen as not so
impera tive, whereas finan cial accounts would concern pref er en tially for struc tural studies. An
annual basis seems suffi cient. Never the less, one can consider the coverage of these statis tics as
not enough compre hen sive, notably because of cross- border opera tions engaged directly by
economic agents without domestic finan cial insti tu tions. 

The Council Regu la tion dated 25 June 1996 makes no provi sion for compiling quar terly finan cial
accounts. So, quar terly finan cial accounts could only be imple mented on a totally volun tary basis.

This chapter deals with the ques tion of the features of quar terly finan cial accounts, exam ines the
problem of sources of infor ma tion and of methods, treats the prob lems of consoli da tion, time li ness,
seasonal adjust ment and publishing.
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Need for quarterly financial accounts

18.01. The first ques tion to consider is the need for producing finan cial accounts. The devel op ment
of finan cial activity, in a context of globali sa tion, has consid erably rein forced the argu ment
for its complete coverage. One can observe a kind of autonomy of finan cial flows and
possibly strong effects on the expen di ture behav iour of economic agents through vari ables,
such as interest or exchange rates. The following points present argu ments in favour of a
quar terly compi la tion in the light of the original and illu mi nating contri bu tion that finan cial
accounts can provide. 

18.02. It is often argued that within the finan cial accounts, the money and banking statis tics, centred 
on the Mone tary Finan cial Insti tu tions (MFIs), repre sent the main pillar of finan cial accounts.
MFIs have a crucial contri bu tion to crea tion and move ment of finan cial assets in the
economy. The need for full quar terly finan cial accounts is in this view not a compel ling one
and quar terly finan cial accounts would pref erably be used for struc tural studies. An annual
basis would seem suffi cient for these purposes. Never the less, the coverage of money and
banking statis tics is not suffi ciently compre hen sive, espe cially concerning cross- border
opera tions conducted directly by economic agents without the involve ment of domestic
finan cial insti tu tions. Moreover, although avail able on a monthly basis, the money and
banking statis tics mainly aim to measure mone tary aggre gates and some infor ma tion  on
finan cial accounts required under the ESA 1995 Regulation may be missing. 

18.03. In addi tion, it must be stressed that the finan cial accounts meth od ology incor po rates a
double consis tency check. That is really a funda mental contri bu tion to analysis. On one
hand, finan cial accounts are linked to non finan cial trans ac tions. “Net borrowing/net lending”
is in prin ciple a balancing item both in the capital account and in the finan cial accounts. On
the other hand, except for “mone tary gold and SDRs”1 (AF1), any finan cial asset held by one
unit is balanced by a liability incurred by another unit (including units in the same insti tu tional
sector where accounts are not consoli dated). In these condi tions, finan cial accounts allow
deeper analysis of finan cial behav iour and of the effects of change in some vari ables.
Moreover, the possi bility of having two meas ures of the same trans ac tion helps to improve
the quality of the accounts.

1 SDRs: special drawing rights1 SDRs: special drawing rights
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18.04. Request for quar terly finan cial accounts typi cally origi nates within national central banks
from research depart ments, respon sible for the analysis of the effects of the mone tary policy. 
The larger the analytical frame work, the better the analysis. In particular, it is then possible to 
track the arbi trage between many market finan cial instru ments. At the level to be assigned in
future to the Euro pean Central Bank (ECB), the useful ness of quar terly finan cial accounts for 
moni toring the new single mone tary policy has clearly been stated by the Mone tary,
Economic and Statis tics Depart ment in the Euro pean Mone tary Insti tute (EMI). The demand
for this kind of infor ma tion comes also from other users, notably in public or private organi sa -
tions special ising in economic analysis and fore cast. For instance, finan cial accounts would
be very useful for ascer taining the effects of a “policy mix”, as when the effects of fiscal policy
meas ures on finan cial behav iour are ascer tained from mone tary trends. Regular publi ca tion
of reli able quar terly finan cial accounts would no doubt also stimu late interest from a much
wider public in the press, the busi ness commu nity and academic insti tu tions. 

Voluntary basis

18.05. The Council Regu la tion on ESA 1995 dated 25 June 1996 makes no stipu la tion for compiling 
quar terly finan cial accounts. Thus, quar terly finan cial accounts could only be imple mented
on an entirely volun tary basis. Indeed the legal require ments at Euro pean level for quar terly
non-finan cial accounts are limited to some specific aggre gates and vari ables. This
presumably explains the consid er able varia tions both in current prac tice and in future
inten tions of Member States concerning the compi la tion of quar terly finan cial accounts. Only 
a few coun tries already produce quar terly finan cial accounts or will start doing so in the near
future. Never the less,  the  evident useful ness of such accounts and the pres sure to
harmo nise statis tics, at least at the Euro pean Mone tary Union (EMU) level, is likely to lead to
an increase  in activity by Member States. In these circum stances, it could be appro priate to
recom mend the general imple men ta tion of quar terly finan cial accounts, along the lines set
out in this chapter. Imple men ta tion would proceed using a progres sive and evolu tionary
approach. Improve ments would be intro duced step by step, following the use of better
sources or esti mates. During a tran si tional period features relating to coverage, quality,
reli ability, consis tency of quar terly accounts could thus deviate from stan dards. This kind of
flexi bility would be accept able under the condi tion that the accu racy of the results is
funda men tally ensured. Other wise, the use of quar terly finan cial accounts would be very
limited, particu larly in comparison with the wide dissemi na tion and impact of mone tary
statis tics. It is there fore advis able that  the time- scale for achieving the objec tive and the
length of the tran si tion period should be speci fied by an agree ment between Euro stat and
the Member States. 

Main features of quarterly financial accounts 

18.06. Consid ering all the  argu ments, a simpli fi ca tion of the format used for quar terly finan cial
accounts compared to the format used for annual finan cial accounts cannot really be recom -
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mended. On the contrary, it is firmly recom mended to use the same format annu ally and
quar terly both for sectors and for finan cial instru ments. It would be inef fi cient and  unhelpful
to compile two sets of data for finan cial accounts, annu ally and quar terly, based on quite
different or even incom patible concep tual frame works. The effort needed for imple menting
the quar terly accounts will of course be greater with this require ment but it will also be more
worth while compared to any alter na tive. Users could find the level of detail in simpli fied quar -
terly accounts inade quate for their purposes. It is also borne out by national expe ri ence in
some coun tries that simpli fi ca tion does not neces sarily make the accounts any easier to
compile and it may indeed create new diffi cul ties. 

18.07. Methodo logi cal devia tions may for a time be unavoid able in the quar terly finan cial accounts,
particu larly if the appro priate sources are lacking (see below). If this is the case, it will be
essen tial to construct the accounts in such a way that rela tions can easily be estab lished
regarding their compo nents. For instance, a simpli fi ca tion  of the sector clas si fi ca tion  could
entail grouping some sub- sectors without changing the crite rion used for including units.
Mixing two or more out of the six “first level” sectors defined in ESA 1995 is not recom -
mended. While there may be a case for putting house holds and Non- Profit Insti tu tions
Serving House holds (NPISHs) together, house holds and non- financial corpo ra tions should
remain sepa rate and distinct sectors by reason of their different finan cial behav iours.
Moreover, iden ti fi ca tion of certain sub- sectors, as for MFIs, Insur ance and Central Govern -
ment is prac ti cally obliga tory because their finan cial behav iours can show signifi cant short-
term fluc tua tions. Concerning finan cial trans ac tions, the seven main cate go ries iden ti fied in
ESA 1995 pref erably should not be grouped for quar terly accounts although it is possible that 
within each cate gory the detail of instru ments could be less devel oped than for annual
accounts. Again this kind of simpli fi ca tion should not be set as a general prin ciple and it
should not happen too frequently. In addi tion, the different border line cases raised by the
clas si fi ca tion should be strictly treated  in an iden tical manner in quar terly and annual finan -
cial accounts. 

18.08. One new funda mental feature of ESA 1995, as well as of SNA 1993, is the require ment for
the provi sion of a complete set of data including flows and stocks, with flows split into trans -
ac tions and other flows. Trans ac tions are defined as “the inter ac tions between insti tu tional
units, or between them and the rest of the world, by mutual agree ment reference”. Other
flows cover changes in the balance sheets that are not the result of trans ac tions, namely the
“other change in volume of assets” and those found in the “revalua tion account” recording
nominal holding gains and losses. The first type of flow is rather limited in the case of finan -
cial assets and liabili ties. To the contrary, the second type of flow is signifi cant,  given the
huge devel op ment of market able finan cial instru ments which are some times very frequently
traded on organ ised or non- organised markets. It is there fore diffi cult to envisage any imple -
men ta tion in accor dance with ESA 1995 without the provi sion of a complete set of data, at
least at a final stage. This amounts to an inte gral require ment in ESA 1995 that cannot be
dropped. Indeed, the meaning and the meth odo logical consis tency of finan cial accounts
depend very much on this compre hen sive approach. 

18.09. Another funda mental require ment of ESA 1995, that  cannot be ignored, is the accrual basis
for recording interest payments. The latter are to be “recorded as accruing continu ously over
time to the creditor on the amount of prin cipal outstanding”. It is diffi cult to think that this
prin ciple would not apply to the quar terly finan cial accounts. Leaving aside any consis tency
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problem with annual accounts, it is clear that accounts compiled on any other basis (for
instance, the recorded occur rences of interest payments) would have almost no meaning or,
at least, could not be inte grated in the concep tual frame work of ESA 1995.

18.10. The view expressed in § 18.09 might be judged as an ideal that would be diffi cult to meet in
prac tice. It does, however,  reflect the compi la tion condi tions encoun tered in many cases by
national compilers. The trans ac tions concerned are often derived in prac tice from the
change in balance sheets where, as for finan cial insti tu tions, these data are easily avail able.
In this case, it is essen tial to be in a posi tion to iden tify clearly and reliably the other flows in
order to measure the trans ac tions. Other changes in volume and nominal holding gains,
which are funda men tally different in nature, also have to be iden ti fied. At the first stage,
however, the full detail on nominal gains could be fore gone if it proved too diffi cult to provide.

18.11. The proposal made above has the crucial advan tage of permit ting time consis tency between 
quar terly and annual finan cial accounts. The cumu la tion of four quar terly finan cial accounts
compiled during a year could, with the neces sary adjust ments, yield a first provi sional
version, of annual finan cial accounts. It is clear that a high level of consis tency on quar terly
and annual bases could enable compi la tion of annual provi sional data more quickly. This
would certainly be advan ta geous for the dissemi na tion of finan cial accounts and  the interest
of the public in them would increase. The expe ri ence of some coun tries already compiling
quar terly finan cial accounts indi cates that the proposal is the best single solu tion to adopt.

18.12. Close atten tion should be paid to the ques tion of revi sions. Where annual data provides
better infor ma tion for recording some finan cial trans ac tions, only a provi sional annual
account  may be consis tent with the previous quar terly accounts. This can happen when the
neces sary sources are avail able only on an annual basis and the quar terly accounts cannot
be corrected. The semi- final and final annual finan cial accounts would then differ from the
summed four quar terly accounts. This situa tion  would apply more  particu larly during the first 
stage of the imple men ta tion of quar terly finan cial accounts and national compilers would
presumably work over time towards the objec tive of revising quar terly accounts as fully as
possible. Mean while, quar terly finan cial accounts would essen tially be used for short- term
analysis rather than for moni toring struc tural changes and the effects of this lack of consis -
tency might be quite small. Users should none the less be advised that these effects might be
present.

Sources and methods

18.13. Although  much of the data required are avail able on a quar terly basis, in some cases, as
indi cated above, the sources of infor ma tion may be avail able only on an annual basis. For
instance, resources may not be adequate for carrying out special- purpose surveys of house -
holds more frequently than annu ally. Balance sheets are gener ally drawn up only once a
year for non- financial corpo ra tions. Other diffi cul ties arise also for insur ance corpo ra tions
and pension funds. More often, a quar terly coverage of all the units included in the General
Govern ment sector is not possible and data may only be readily avail able for central govern -
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ment. It is apparent that in many coun tries the sources of infor ma tion used for the detail in
annual accounts would only be avail able in part for compiling finan cial accounts.

18.14.  As stated earlier, a  simpli fied scheme for quar terly accounts is only admis sible under the
condi tion that the general consis tency of both sector and instru ment clas si fi ca tion is
preserved. If, for instance, quar terly infor ma tion were limited  to  units in central govern ment,
this would not alone be a suffi cient basis for compiling complete accounts of the General
Govern ment sector. Accord ingly, esti mates should  be made for the data asso ci ated with the
other units included in general govern ment. Simi larly, it would be incor rect to exclude from
quar terly finan cial accounts a signifi cant compo nent of a main cate gory of instru ment.
Compo nents of crucial impor tance in this regard are as follows:

• finan cial deriva tives within “secu ri ties other than shares”;
• mutual funds shares within “shares and other equity”;
• unquoted shares and other equity also within “shares and other equity”;
• “net equity of house holds” within “Insur ance tech nical reserves”. 

On the  other hand, some distinc tions  are probably of secon dary impor tance.  Exam ples
here include items in the break down of “currency and deposits”, for “loans” (by maturity),
“secu ri ties other than shares excluding finan cial deriva tives” (by maturity) and “other
accounts”. In other words, any lack of infor ma tion should not lead to a signifi cant shift in the
meth od ology used for quar terly accounts that would create large discrep an cies with the
annual accounts.

18.15. The general conclu sion  to this point is that national compilers would be well advised to try to
get as much reli able infor ma tion as possible rather than to produce quar terly finan cial
accounts which are less than complete. Several different general approaches are worth
consid era tion. A first general approach is to give atten tion to the sources. An annual source
could be turned into a quar terly one where the burden on the reporting agents is not  thought
to be too heavy. Data avail able in the accounting system of the reporting agents is thus mobi -
lised and reshaped. Secondly, new sources could be used even if they do not meet all the
ESA 1995 require ments. This involves making adjust ments on the basis of a comparison
between the annual and the quar terly data. Infor ma tion from commer cial suppliers or from
other parts of the statis tical system could be used in some cases, notably when the collec tion 
and treat ment of other sources would other wise be onerous. For instance, the recording of
accrued interest in the quar terly accounts could be based on macro- economic data rather
than micro- economic infor ma tion.

18.16. Another general approach util ises substi tu tion methods. First, compilers could intro duce
esti mates, based for instance on econometric models meas uring the links between some
finan cial trans ac tions and various vari ables. They could also use grossing up methods from
limited samples. However, the feasi bility of doing things in this way is not at all certain and
compilers should be careful in using such methods if there is a possi bility of getting unre li able 
results. Secondly, in some cases a para met rical approach can be recom mended, namely to
apply ratios calcu lated on an annual basis in the quar terly accounts. This approach can  for
instance meet the need to distin guish holders of some instru ments from among several
different cate go ries of agents. Obvi ously, it should be applied only when move ments in the
instru ments are not vola tile. As finan cial behav iour becomes more and more sensi tive to
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market vari ables, the use of such an approach could in fact be rather limited. Another
example concerns the calcu la tion of accrued interest that could, for prac tical reasons, be
done on various bases such as simpli fied methods, proxy vari ables, and infor ma tion
avail able from the market on a global basis. There is the proviso here that comparison of the
outcome with the annual results should not involve any signifi cant adjust ments. In any case,
compilers will have to check the degree of reli ability of the alter na tive approaches avail able
to them. A good general guide line is to accept only small devia tions that do not alter the
message of the quar terly data.

Other issues

18.17. In ESA 1995 two require ments exist  side by side. These require ments relate respec tively to
consoli dated and uncon soli dated accounts. The differ ence between the two types of
accounts is caused by the netting-off of the trans ac tions which units in the same sector make 
with each other. Both kinds of accounts are rele vant for analytical purposes. However, the
consoli da tion for some sectors  like General Govern ment and Non Finan cial Corpo ra tions
raises some specific diffi cul ties, particu larly where alter na tive sources or esti mates have to
be used. As consoli da tion is only feasible if it can cover all sectors, priority in prac tice has to
be given to imple men ta tion of non- consolidated accounts.

18.18. Infor ma tion given by the quar terly finan cial accounts will really be useful only if it is made
avail able within a “reason able” interval following its refer ence period. Expe ri ence shows that
some quar terly infor ma tion is often avail able just after  the refer ence quarter. Due to the
demands of the compi la tion process and to the need for doing the neces sary checks, a
reason able interval for quar terly accounts could be fixed at a maximum of four months. A
provi sional version of annual finan cial accounts could thus be avail able four months after the
end of the refer ence year, whereas more defini tive but not neces sarily final data could be
produced  after a nine- month interval as the ESA 1995 regu la tion requires.

18.19. The publishing poli cies of Member States for quar terly accounts may vary consid erably
because of their different views about reli ability and quality. Never the less, reli ability and
quality should be progres sively improved, given the objec tive  of achieving time consis tency
between quar terly and annual accounts. It there fore seems right to publish these data,
excepting any secon dary break downs  containing discrep an cies  that it would be inap pro -
priate to reveal. Grouping some items of the clas si fi ca tion together is possibly the best solu -
tion when, as in this case, a high degree of quality has not been achieved. At the Euro pean
level, the Commis sion and the Central Bank would primarily use these quar terly data for
their own analysis purposes. Publi ca tion of the data could as a normal prac tice be restricted
to a high level of aggre ga tion. Publi ca tion of data at lower levels of aggre ga tion would only
take place with the agree ment of the Member States in order to be consis tent with national
prac tices on this issue.
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18.20. However, the aggre ga tion of data raises specific prob lems such as the feasi bility of the
break down of the Rest of the World sector in ESA 1995 into the three sub- sectors of
“Euro pean Mone tary Union Members”, other “Euro pean Union Members” and other
coun tries. If all the EU members were in a posi tion to provide reli able quar terly finan cial
accounts, the aggre ga tion could be built up directly by adding all the accounts, using only
total data for the Rest of the World. As this will evidently not be the case in prac tice,  it is
recom mended  split the Rest of the World down into the three sub- sectors. If some coun tries
were not in a posi tion to do this on the basis of the data avail able to them, the ratios of the
three sub- sectors to the Rest of the World totals observed for other coun tries which have
provided full infor ma tion could be used as initial proxies under certain condi tions.

18.21. Where data are compiled at  sub- annual frequen cies, seasonal adjust ment  is neces sary to
improve the analysis. Regular move ments, if any, in the evolu tion of finan cial trans ac tions
and stocks, could be misleading. However, evidence for the exis tence of a seasonal compo -
nent can only be found by applying specific methods on rather long time series, a minimum of 
nine or ten years for quar terly data. Other wise the effec tive ness of the statis tical tests is likely 
to be reduced, particu larly for checking whether the season ality is stable. The problem is that 
some coun tries will not be in a posi tion to provide back- data because they are not yet
compiling quar terly finan cial accounts. Moreover, other Member States could encounter
diffi cul ties in adapting older time- series to new ESA 1995 require ments, espe cially
concerning accrued interest. During the first stage of the new regime, seasonal adjust ment is 
there fore unlikely to feature. It must further be stressed that seasonal adjust ment, when in
due course applied, should be computed at an aggre gate level as it would not be rele vant to
sum up the adjusted domestic figures.

Operational conclusions

18.22. The discus sion in this chapter of issues arising from the recom mended compi la tion of
quar terly finan cial accounts points towards conclu sions and recom men da tions for further
action as follows:

• The views expressed in favour of a compre hen sive approach to the produc tion of quar terly 
finan cial accounts have some endorse ment from the expe ri ence of the coun tries that
already compile such accounts. There is accord ingly a case for producing general
guide lines on how to expand provi sion of such data at the Euro pean level.

• Approaches could usefully be made to the Member States which are not yet producing
quar terly finan cial accounts in order to agree on a common “action programme”. The
ques tion arises as to whether comple tion of such a programme should be deter mined as a
medium- term objec tive or as the subject of work during a tran si tional pe ri od.
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Summary

A.01. Annex B of ESA Regu la tion speci fies the list of vari ables that must be compiled in order to
obtain a complete set of national accounts according to ESA 1995 prin ci ples. The annex
contains the infor ma tion that is neces sary to compile a minimal set of consis tent quar terly
accounts. In order to improve quar terly accounts and going towards a more complete and
detailed picture of the economy, the minimal set of quar terly aggre gates required by the
Annex B of ESA Regu la tion is enlarged according to the frame work stated in Chapter 2 of
this hand book. In this annex, the require ments of Annex B of ESA Regu la tion are illus trated
and the proposal coming from Chapter 2 are inte grated. These proposals mainly corre spond
to the more detailed indus tries break down (with respect to the break down present in Annex
B) and the new sectors break down presented in Chapter 2.

A.02. The Annex B of ESA Regu la tion explic itly asks for a ques tion naire whose aim is to collect, in
a harmo nised form, the infor ma tion related to national accounts in the Member States. The
ques tion naire covers both annual and quar terly accounts. It is struc tured as a set of tables
which collect the minimum set of aggre gates.

The Annex B of the ESA 1995 regu la tion explic itly asks the vari ables included in the compul -
sory tables on a quar terly base. This is the starting point of the compi la tion of the quar terly
accounts according to ESA 1995. Besides this, a set of volun tary tables is add on a quar terly
base in order to give a more complete picture of the short- term economic situa tion.

The ques tion naire, for our purposes, is then made by 12 compul sory tables and 10 voluntary
tables. The volun tary tables are based on the simpli fied scheme of the accounts, intro duced
in Chapter 2.

A.03. This annex is devoted to the analysis and pres en ta tion of the contents of both the compul -
sory and volun tary tables. Most tables display several dimen sions concerning current and
constant prices in raw, seasonally- adjusted, and cycle- trend design. This annex is also a
part of the stan dard inter na tional (Euro stat/OECD/UN) ques tion naire.
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Euro stat’s Proposed Quar terly National Accounts Ques tion naire Tables

A.04. Struc ture of the ques tion naire

The quar terly ques tion naire concerning national accounts, is composed of 22 tables. 12
tables (0101-0112) are the compul sory Euro stat ques tion naire tables arising from Annex B
of the ESA 1995 Council regu la tion (EC 2223/96). They contain some times splits on a volun -
tary basis. In addi tion, Euro stat proposes 10  tables (0113-0122) on a volun tary basis:

Table 0101 Gross value added at basic prices and gross domestic product at market
prices

Table 0102 GDP iden tity from the expen di ture side

Table 0103 GDP iden tity from the income side

Table 0104 Final consump tion

Table 0105 Gross capital forma tion

Table 0106 Exports and imports of goods (f.o.b.) and serv ices

Table 0107 Dispos able income

Table 0108 Saving and net lending/borrowing

Table 0109 Real dispos able income

Table 0110 Popu la tion and employ ment

Table 0111 Employ ment in persons and full time equiva lents by industry

Table 0112 Compen sa tion of employees by industry

Table 0113 Gross value added in A17 break down (table 0101 extended)

Table 0114 Employ ment by industry in A17 break down (table 0111 extended)

Table 0115 Compen sa tion of employees by industry in A17 break down (table 0112
extended)

Table 0116 Actual indi vidual final consump tion of house holds by purpose (according to
the COICOP clas si fi ca tion)

Table 0117 Final Consump tion of house holds by dura bility of goods

Table 0118 Gross oper ating surplus by industry in A17 break down

Table 0119 Simpli fied non finan cial accounts by insti tu tional sector

Table 0120 Exports of goods (f.o.b.) and serv ices by Member States of the EU / third
coun tri esTRP7

Table 0121 Imports of goods (f.o.b.) and serv ices by Member States of the EU / third
coun tries TRP7
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Table 0122
Table 0123

Table 0124

Table 0125

Table 0126

Table 0127

Finan cial accounts by sector (consoli dated)

Finan cial accounts by sector (non- consolidated)

Revalua tion account abstract (consoli dated)

Revalua tion account abstract (non- consolidated)

Balance sheets for finan cial assets and liabilities (consoli dated)

Balance sheets for finan cial assets and liabilities (non- consolidated)

A.05. The following para graphs briefly discuss and describe the ques tion naire tables. The results
should be trans mitted in raw, seasonally- adjusted, and cycle- trend form. Only total popu la -
tion is required in ‘raw’ unad justed form.

In order to conceal the require ments of consis tency and the prob lems of compi la tion that the
coun tries may face with, espe cially in the first phase of the imple men ta tion of ESA 1995, in
some tables appear the column “Discrep ancy”. It is assumed that some discrep an cies can
occur: for example, between the different esti mates derived from the approaches to the
compi la tion of GDP and between the net lending and net borrowing in capital and the finan -
cial account (when the quar terly figures are compiled). Discrep an cies in other places have to 
be consid ered not advis able. Member States are invited to discuss with Euro stat any other
specific discrep ancy.

A.06. Table 0101. Shows gross value added at basic prices and gross domestic product at market
prices. Gross value added is the result of output valued at basic prices less inter me diate
consump tion valued at purchas ers’ prices (see ESA 1995, § 9.23; SNA 1993, § 6.37). Gross
domestic product at market prices is the final result of the produc tion activity of resi dent
producer units. Here gross domestic product at market prices is the sum of gross value
added plus taxes and less subsi dies on prod ucts (see ESA 1995, § 8.89; SNA 1993,
§ 6.237). The table has the following elemen tary columns: gross value added at basic prices
for six indus tries, FISIM, taxes less subsi dies on prod ucts. A column statis tical discrep ancy
is included, where coun tries report the discrep ancy between the GDP in column 13 and the
GDP finally published.

A.07. Table 0102. Gives a break down of the expen di ture measure of GDP into the following
compo nents: GDP, final consump tion expen di ture, gross capital forma tion, exports and
imports. There is room to report the statis tical discrep ancy between the GDP in column 3 and 
the GDP finally published.

A.08. Table 0103. Displays the GDP iden tity from the income side with the columns gross
domestic product, compen sa tion of employees, gross oper ating surplus and mixed income,
taxes on produc tion and imports less subsi dies. A column statis tical discrep ancy should
report the discrep ancy between the GDP in column 3 and the GDP finally published.

A.09. Table 0104 . Sets out final consump tion expen di ture, which consists of expen di ture incurred
by resi dent insti tu tional units on goods or serv ices that are used for the direct satis fac tion of
indi vidual needs or wants or the collec tive needs of members of the commu nity. The
following aggre gates are included: final consump tion expen di ture of house holds, final
consump tion expen di ture of NPISH’s, indi vidual final consump tion expen di ture of general
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govern ment, collec tive final consump tion expen di ture of general govern ment, actual indi -
vidual consump tion, each at current and at constant purchas er’s prices.

A.10. Table 0105. Contains gross capital forma tion (see SNA 1993, § 10.32) broken down into the
PI6 clas si fi ca tion. The columns are: gross fixed capital forma tion by six prod ucts at current
purchas ers’ prices, changes in inven to ries at current purchas ers’ prices, acqui si tions less
disposals of valu ables at current purchas ers’ prices, gross fixed capital forma tion by six
prod ucts at constant purchas ers’ prices, changes in inven to ries at constant purchas ers’
prices, acqui si tions less disposals of valu ables at constant purchas ers’ prices.

A.11. Table 0106. Exports and imports of goods (f.o.b.) and serv ices are broken down in exports of 
goods and serv ices, imports of goods and serv ices. The sepa ra tion of goods and serv ices is
on a volun tary basis. 

A.12. Table 0107. Dispos able income at current prices requires: gross domestic product, primary
incomes receiv able from the rest of the world, primary incomes payable to the rest of the
world, gross national income at market prices, consump tion of fixed capital, net national
income at market prices, current trans fers receiv able from the rest of the world, current trans -
fers payable to the rest of the world, net national dispos able income, each item at current
prices.

A.13. Table 0108. Saving and Net lending/borrowing at current prices: net national dispos able
income, final consump tion expen di tures; saving, net; capital trans fers receiv able from the
rest of the world; capital trans fers payable to the rest of the world; gross capital forma tion;
consump tion of fixed capital; net lending/net borrowing, each item at current prices.

A.14. Table 0109.  Real dispos able income: gross domestic product at constant prices; trading
gain or loss; real gross domestic income; real primary incomes receiv able from the rest of the 
world; real primary incomes payable to the rest of the world; real gross national income at
market prices; real current trans fers receiv able from the rest or the world; real current trans -
fers payable to the rest of the world; real gross national dispos able income; consump tion of
fixed capital at constant prices; real net national income at market prices; real net national
dispos able income.

A.15. Table 0110. Popu la tion and employ ment: presents total popu la tion, economi cally active
popu la tion, unem ployed persons, and employ ment with a split between employees and
self- employed. Total employ ment equals the sum of employees and self- employed. The
results should be given in thou sand/million persons and full time equiva lent.

A.16. Table 0111. Shows employ ment by industry (employees and self- employed) in A6 clas si fi -
ca tion. The results should be given in thou sand/million persons and full time equiva lent.

A.17. Table 0112. Displays compen sa tion of employees by industry and gross wages and sala ries 
by industry in A6 clas si fi ca tion.

A.18. Table 0113 . Shows as a partial disag gre ga tion of table 0101 gross value added in A17
break down at basic prices.
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A.19. Table 0114 . Shows employ ment by industry in A17 break down (extending table 0111).

A.20. Table 0115. Displays the disag gre ga tion of table 0112. It shows compen sa tion of employees 
by industry in A17 break down.

A.21. Table 0116. Final consump tion expen di ture of house holds by Purpose (according to the
COICOP clas si fi ca tion, version 1.10.96) shows 12 purposes.

A.22. Table 0117.  Exhibits final consump tion of house holds by dura bility. It displays the four
columns final consump tion of house holds, durable goods, non- durable goods and serv ices.
The posi tion ‘Non -Durable Goods’ includes the current consump tion of ‘Clot hing and Foot -
wear’.

A.23. Table 0118. Shows gross oper ating surplus by industry in A17 break down.

A.24. Table 0119. Simpli fied Non Finan cial Accounts by Insti tu tional Sector displays a scheme
with the uses and resources of the sectors total economy, corpo ra tions, general
govern ment, and house holds and NPISH for the vari ables: oper ating surplus, capital
consump tion, net prop erty income, taxes on produc tion and imports less subsi dies, current
trans fers, net national dispos able income, adjust ment for the change in net equity of
house holds in pension funds reserves, final consump tion expen di ture, net saving, capital
trans fers, gross capital forma tion, gross fixed capital forma tion, changes in inven to ries,
acqui si tions less disposals of valu ables, consump tion of fixed capital, net lending/net
borrowing.

A.25. Table 0120. Shows exports of goods (f.o.b.) and serv ices by Members States of the
EU / third coun tries.

A.26. Table 0121. Shows imports of goods (c.i.f.) and serv ices by Members States of the EU / third 
coun tries.

A.27. Tables 0122-0123.  Finan cial accounts by sector (trans ac tions) shows the finan cial accounts 
scheme of the total economy, of corpo ra tions, of general govern ment, and of house holds
and NPISH with the following items: mone tary gold and sdrs; currency and deposits; secu ri -
ties other than shares; loans; shares and other equity; insur ance tech nical reserves; other
accounts receiv able.

A.28. Table 0124.  Revalua tion account shows a volun tary finan cial scheme.

A.29. Table 0126. Balance sheets for finan cial assets and liabili ties shows a volun tary finan cial
scheme.
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List of abbre via tions

Units

NAC national currency
PER persons
HRS hours
FTE Full time equiva lent
JOB Jobs

Quan tity of units

TSD thou sand

MIO million
MRD billion

Payable/Receiv able

PAY payable
REC receiv able

Gross/net

G gross

N net

Employ ment

POP Total popu la tion
ETO Total employ ment
EEM Employees
ESE Self- employed
EHW Hours worked

EUN Unem ployed Persons

Code for indus tries

AYA+AYB Agri cul ture, hunting and forestry; fishing
AYC_AYE Industry, including energy
AYF Construc tion
AYG_AYI Whole sale, retail trade; repair of motor vehi cles and house hold goods,

hotels and restau rants

Trans port and commu ni ca tion

AYJ+AYK Finan cial, real- estate, renting and busi ness activi ties

AYL_AYP Other service activi ties
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AYA Agri cul ture, hunting and forestry
AYB Fishing

AYC Mining and quar rying
AYD Manu fac turing
AYE Elec tricity, gas and water supply
AYF Construc tion
AYG Whole sale and retail trade; repair of motor vehi cles, motor cy cles and

personal and house hold goods
AYH Hotels and restau rants

AYI Trans port, storage and commu ni ca tion
AYJ Finan cial inter me dia tion
AYK Real estate, renting and busi ness activi ties
AYL Public admini stra tion and defence; compul sory social secu rity
AYM Educa tion

AYN Health and social work
AYO Other commu nity, social and personal service activi ties
AYP Private house holds with employed persons

Prices

CUP current prices
COPYY constant prices
CIF cost, insur ance and freight
FOB free on board

Clas si fi ca tion of indi vidual consump tion by purpose (COICOP)

CP010 Food and non- alcoholic bever ages 
CP020 Alco holic bever ages, tobacco and narcotics

CP030 Clothing and footwear
CP040 Housing, water, elec tricity, gas and other fuels
CP050 Furnish ings, house hold equip ment and routine main te nance of the house
CP060 Health
CP070 Trans port

CP080 Communications
CP090 Recreation and culture
CP100 Educa tion
CP110 Restau rants and hotels
CP120 Miscel la neous goods and serv ices

Concepts

DC domestic concept
NC national concept

Code for trans ac tions

TRB1 Value added at basic prices



365

Hand book on quarterly accounts Quar terly national account ques tion naire

TRB1* Domestic product at market prices
TRB2 Oper ating surplus

TRB3 Mixed income
TRB5 Balance of primary income
TRB5* National income
TRB6 Dispos able income
TRB8 Saving

TRB9 Net lending/net borrowing
TRP1 Output
TRP11 Market output
TRP12 Output for own final use
TRP13 Other non- market output

TRP2 Inter me diate consump tion
TRP3 Final consump tion expen di ture
TRP31 Indi vidual consump tion expen di ture
TRP32 Collec tive consump tion expen di ture
TRP4 Actual final consump tion

TRP41 Actual indi vidual consump tion
TRP5 Gross capital forma tion
TRP51 Gross fixed capital forma tion
TRP52 Changes in inven to ries
TRP53 Acqui si tions less disposals of valu ables

TRP6 Exports of goods and serv ices
TRP61 Exports of goods
TRP62 Exports of serv ices
TRP7 Imports of goods and serv ices
TRP71 Imports of goods

TRP72 Imports of serv ices
TRD1 Compen sa tion of employees
TRD11 Wages and sala ries
TRD12 Employ ers’ social contri bu tions
TRD2 Taxes on produc tion and imports

TRD21 Taxes on prod ucts
TRD211 Value added type taxes (VAT)
TRD212 Taxes and duties on imports excluding VAT
TRD214 Taxes on prod ucts, except VAT and import taxes
TRD29 Other taxes on produc tion

TRD3 Subsi dies
TRD31 Subsi dies on prod ucts
TRD39 Other subsi dies on produc tion
TRD21-TRD31 Taxes less subsi dies on prod ucts
TRD29-TRD39 Other taxes on produc tion paid minus other subsi dies on produc tion

received
TRD4 Prop erty income

TRD41 Interest
TRD42 Distrib uted income of corpo ra tions
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TRD43 Rein vested earn ings on direct foreign invest ment
TRD44 Prop erty income attrib uted to insur ance policy holders

TRD45 Rents
TRD5 Current taxes on income, wealth, etc.
TRD51 Taxes on income
TRD59 Other current taxes
TRD61 Social contri bu tions

TRD62 Social bene fits other than social trans fers in kind
TRD7 Other current trans fers
TRD8 Adjust ment for the change in net equity of house holds in pension funds
TRD9 Capital trans fers

Adjust ment

N raw
S seasonally- adjusted
C cycle- trend

Code for sectors

SES1 Total economy
SES11 Non- financial corpo ra tions

SES12 Finan cial corpo ra tions
SES13 General govern ment
SES14 House holds
SES15 Non- profit insti tu tions serving house holds



Ques tion naire “ESA 1995" Table 0101

01 Main aggre gates country:  
currency: MIO NAC
prices: CUP and COPYY

Table 0101: Gross value added at basic prices and gross domestic product at market prices

Quarter/year 
Time -
code Indus tries (combi na tion of letters of NACE Rev. 1) Total A6 FISIM

Gross value
added, exclud.

FISIM

Taxes less
subsi dies on

prod ucts

Gross
Domestic
Product

Statistical
discrep ancy(1)

Code of trans ac tion TRB1G TRB1G TRB1G TRB1G TRB1G TRB1G TRB1G TRP119 TRB1G-TRP119 TRD21-TRD31 TRB1*G DOTRB1*G

Code of indus tries AYA+AYB AYC_AYE AYF AYG_AYI AYJ+AYK AYL_AYP TA6

1 2 3 4 5 6 7 8 9=3+...+8 10 11=9-10 12 13=11+12+14 14

first quarter 1995Q1

second quarter 1995Q2

third quarter 1995Q3

fourth quarter 1995Q4

year 1995 1995

(1) Please report the discrep ancy between the GDP in column 13 and the GDP finally published



Ques tion naire “ESA 1995" Table 0102

01 Main aggre gates  country:
currency: MIO NAC
prices: CUP and COPYY

Table 0102: GDP iden tity from the expen di ture side

Quarter/year Time -
code

Gross Domestic
Product 

Final consump tion
expen di ture

Gross capital
forma tion Exports Imports Statis tical

discrep ancy (1)

Code of trans ac tion TRB1*G TRP3 TRP5 TRP6 TRP7 DETRB1*G

1 2 3=4+5+6-7+8 4 5 6 7 8
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1) Please report the discrep ancy between the GDP in column 3 and the GDP finally published.



Ques tion naire “ESA 1995" Table 0103

01 Main aggre gates country:  
currency: MIO NAC
prices: CUP and COPYY

Table 0103: GDP iden tify from the income side 

Quarter/year
Time -
code

 Gross domestic
product

Compen sa tion of
employees

Gross oper ating
surplus and gross

mixed income

Taxes less subsi dies
on produc tion and

imports

Statis tical
discrep ancy(1)

Code of trans ac tion TRB1*G TRD1 TRB2G+TRB3G TRD2-TRD3 DITRB1*G

1 2 3 = 4+5+6+7 4 5 6 7

first quarter 1995Q1

second quarter 1995Q2

third quarter 1995Q3

fourth quarter 1995Q4

year 1995 1995

(1) Please report the discrep ancy between the GDP in column 3 and the GDP finally published



Ques tion naire “ESA 1995" Table 0104

01 Main aggre gates country: 
currency: MIO NAC
prices: CUP and COPYY

Table 0104: Final consump tion 

Quarter/year Time -
code

Final consump tion expen di ture

Actual indi vidual
consump tion  (1)

Total of house holds (2) of NPISH’s
of general govern ment

Total Indi vidual (1) Collec tive (1)

Code of sector SES13_SES15 SES14 SES15 SES13 SES13 SES13 SES13_SES15

Code of trans ac tion TRP3 TRP31 TRP31 TRP3 TRP31 TRP32 TRP41

1 2 3=4+5+6 4 5 6 =7+8 7 8 9 = 4+5+7
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1)  on a volun tary basis for the quar terly exer cise.
(2)  final consump tion expen di ture of house holds including final consump tion expen di ture of resi dent house holds in the rest of the world and excluding final consump tion expen di -

ture of non- resident house holds on the economic terr itory.



Ques tion naire “ESA 1995" Table 0105

01 Main aggre gates country:  
currency: MIO NAC
prices: CUP and COPYY

Table 0105: Gross capital forma tion

Quarter/year 
Time -
code 

Gross capital forma tion TRP5

Total
economy

Gross fixed capital forma tion TRP51 Changes in
inven to ries and
acqui si tion less

disp. of
valu ables

Changes in
inventories

Acquisition
less disp. of

valuablesGross fixed capital forma tion by product Total PI6

Code of trans ac tion TRP5 TRP51 TRP51 TRP51 TRP51 TRP51 TRP51 TRP51 TRP52+TRP53 TRP52 TRP53

Code of product ... PI61 PI62 PI63 PI64 PI65 PI66 TPI6 ... ... ...

1 2 3 = 10+11 4 5 6 7 8 9 10=4+...+9 11=12+13 12 13
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995



Ques tion naire “ESA 1995" Table 0106

01 Main aggre gates country: 
currency: MIO NAC
prices: CUP and COPYY

Table 0106: Exports and imports of goods (f.o.b.) and serv ices

Quarter/year
Time -
code

Exports of goods and serv ices TRP6  (2) Imports of goods and serv ices TRP7 (3) External balance of
goods and serv ices (1)

Total Goods (1) Serv ices (1) Total Goods (1) Serv ices (1) Total

Code of trans ac tion TRP6 TRP61 TRP62 TRP7 TRP71 TRP72 TRB11

1 2 3=4+5 4 5 6=7+8 7 8 9 =3-6
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1)  on a volun tary basis.
 (2)  Exports including f inal consump tion expen di ture of non- residents house holds on the economic terre tory.
(3)  Imports including final consump tion expen di ture of non- residents house holds on the economic terre tory.



Ques tion naire “ESA1995" Table 0107

01 Main aggre gates country:  
currency: MIO NAC
prices: CUP and COPYY

Table 0107: Dispos able income

Quarter/year Time -
code 

Gross
Domestic
Product

Primary incomes
receivable from the

rest of the world

Primary incomes
payable to the rest 

of the world

Gross national
income at

market prices

Consumption 
of fixed
capital

Net national
income at

market prices

Current transfers
receivable from the

rest of the world

Current transfers
payable to the rest

of the world

Net national
dispos able

income

Code of trans ac tion TRB1*G TRD1_TRD4 TRD1_TRD4 TRB5*G TRK1 TRB5*N TRD5_TRD7 TRD5_TRD7 TRB6N

Code of product SES1 FRSES2 TOSES2 SES1 SES1 FRSES2 FRSES2 TOSES2 SES1
1 2 3 4 5 6 = 3+4-5 7 8 =6-7 9 10 11 = 8+9-10

first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995



Ques tion naire “ESA 1995" Table 0108

01 Main aggre gates country: 
currency: MIO NAC

prices: CUP and COPYY

Table 0108: Saving and net lending/borrowing

Quarter/year Time -
code

Net national
dispos able

income

Final
consump tion
expen di ture

Adjust ment for the
change in net

equity of
house holds in
pension funds

reserves

Saving
net

Capital trans fers
receiv able fron
the rest of the

world

Capital trans fers 
payable to the

rest of the world

Gross
capital

forma tion 

acq. less disp. 
of non-

 financial non-
 produced

assets

Consump -
tion of fixed 

capital 

Net/lending/net
borrowing

Code of trans ac tion TRB6N TRP3 TRD8 TRB8N TRD9 TRD9 TRP5 TRK2 TRK1 TRB9

Code of sector SES1 SES1 SES1 SES1 FRSES2 TOSES2 SES1 SES1 SES1 SES1

1 2 3 4 5 6=3-4 7 8 9 10 11 12=6+7-8-9-10+11

first quarter 1995Q1

second quarter 1995Q2

third quarter 1995Q3

fourth quarter 1995Q4

year 1995 1995



Ques tion naire “ESA 1995" Table 0109

01 Main aggre gates country: 
currency: MIO NAC

Table 0109: Real dispos able income

Quarter/year 
Time -
code 

Gross

Domestic
Product at
constant
prices

Trading
gain or
loss (1)

Real gross
domestic
income

Real primary

incomes
receiv able from
the rest of the

world (2)

Real primary

incomes
payable to the

rest of the world 
(2)

Real gross
national

income at

market prices

Real current
transfers receivable
from the rest of the

world (2)

Real current
transfers payable 
to the rest of the

world (2)

Real gross
national

disposable

income

Consumption of
fixed capital at
constant prices

Real net
national

income at

market prices

Real net
national

disposable

income

Code of trans ac tion TRB1*G TRTGL TRGDI TRD1_TRD TRD1_TRD TRB5*G TRD5_TRD7 TRD5_TRD7 TRB6G TRK1 TRB5*N TRB6N
Code of sector SES1 SES1 SES1 FRSES2 TOSES2 SES1 FRSES2 TOSES2 SES1 SES1 SES1 SES1

Code f prices COPPY RTYY RTYY RTYY RTYY RTYY RTYY RTYY COPYY RTYY RTYY
1 2 3 4 5=3+4 6 7 8=5+6-7 9 10 11=8+9-10 12 13=8-12 14 = 11-12

first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1) T = (X-M)/P - (X/Px - M/Pm) The choice of the deflator for the current trade balance (P) is left to the NSO. If there is uncer tainty, the average of the import (Pm) and export (Px) price indices should be used.
(2) deflator: index of Gross domestic final expen di ture (final consump tion expen di ture of house holds plus NPISH and general govern ment plus gross capital forma tion)



Ques tion naire “ESA 1995" Table 0110

01 Main aggre gates country: unit: TSD PER
concept: NC

Table 0110: Popu la tion and employ ment

Quarter/year Time -
code

Total
population

Economically
active

population (1)
Unemployed persons

Employ ment

Total Employees (2) Self- employed  (3)

Code of transaction POP PEA EUN ETO EEM ESE

1 2 3 4=5+6 5 6 = 7+8 7 8
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1)  on a volun tary basis. 
(2)  resi dents employed by resi dent and non- resident producer units. 
(3)  resi dents self- employed by resi dent and non- resident producer units.



Ques tion naire “ESA 1995" Table 0111

01 Main aggre gates country: 
concept: NC
units: TSD PER and TSD FTE (1)

Table 0111: Employ ment in persons and full time equiva lents by industry

Quarter/year
Time -
code

Total employ ment ETO (2)

Total A6 Total employ ment by industry
Code of industries TA6 AYA+AYB AYC_AYE AYF AYG_AYI AYJ+AYK AYL_AYP

1 2 3 =4+...+9 4 5 6 7 8 9
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

Quarter/year Time -
code

Employees EEM (2)

Total A6 Employees by industry
Code of industries TA6 AYA+AYB AYC_AYE AYF AYG_AYI AYJ+AYK AYL_AYP

1 2  10=11+...+16 11 12 13 14 15 16
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

Quarter/year Time -
code

Self- employed ESE (3)

Total A6 Self-employed by industry
Code of industries TA6 AYA+AYB AYC_AYE AYF AYG_AYI AYJ+AYK AYL_AYP

1 2 17=18+...+23 18 19 20 21 22 23
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1)  on a volun tary basis.
(2)  resi dents employed by resi dent and non- resident producer units.
(3)  resi dents self- employed by resi dent and non- resident producer units.



Ques tion naire “ESA 1995" Table 0112

01 Main aggre gates country: prices: CUP 
units: MIO NAC concept: DC

Table 0112: Compen sa tion of employees by industry

Quarter/year Time -
code

Compen sa tion of employees by industry (1)

Total Of which wages and sala ries

Code of trans ac tion TRD1 TD11

Total A6 Compen sa tion of employees by industry Total A6 Wages and sala ries by industry

Code of indus tries TA6 AYA+AYB AYC_AYE AYF AYG_AYI AYJ+AYK AYL_AYP TA6 AYA+AYB AYC_AYE AYF AYG_AYI AYJ+AYK AYL_AYP

1 2 3=4+...+9 4 5 6 7 8 9 10=11+...+16 11 12 13 14 15 16
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1) compen sa tion of employees of resi dents and non- residents employed by resi dent producer units.



Ques tion naire “ESA 1995" Table 0113

01 Main aggre gates country: prices: CUP and COPYY
units: MIO NAC adjust ment: N, S and C

Table 0113: Gross value added in A17 break down (1) (2)

Quarter/year Time -
code Gross value added of indus tries in A17 break down Total A17 FISIM

Gross value
added,

excluding
FISIM

Taxes less
subsi dies
on prod -

ucts

Gross
Domestic
Product

Statis tical
discrep -
ancy (2)

Code of trans ac tion TRB1G TRP119 TRB1G-TRP119 RD21-TRD3 TRB1*G DOTRB1*G

Code of indus tries AYA AYB AYC AYD AYE AYF AYG AYH AYI AYJ AYK AYL AYM AYN AYO AYP TA17

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19=3+...+18 20 21=19-20 22 23=21+22+24 24
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1)  on a volun tary basis. 
(2)  please report the discrep ancy between the GDP in column 23 and the GDP finally published. 



Ques tion naire “ESA 1995" Table 0114

01 Main aggre gates country: adjust ment: N, S and C
concept: DC
unit: TSD PER, TSD FTE, TSD JOB and TSD HRS

Table 0114: Employ ment by industry in A17 break down (1)

Quarter/year
Time -
code Total employ ment in A 17 breakdown Total A 17

Code ETO (2)

Code of indus tries AYA AYB AYC AYD AYE AYF AYG AYH AYI AYJ AYK AYL AYM AYN AYO AYP TA17
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

Quarter/year
Time -
code Total employ ment in A 17 breakdown Total A 17

Code EMM (2)

Code of indus tries AYA AYB AYC AYD AYE AYF AYG AYH AYI AYJ AYK AYL AYM AYN AYO AYP TA17
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

Quarter/year
Time -
code Total employ ment in A 17 breakdown Total A 17

Code ESE  (2)

Code of indus tries AYA AYB AYC AYD AYE AYF AYG AYH AYI AYJ AYK AYL AYM AYN AYO AYP TA17
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1)  on a volun tary basis.
(2)  resi dents employed by resi dent and non- resident producer units.
(3)  resi dent self- employed in resi dent and non- resident producer units.



Ques tion naire “ESA 1995" Table 0115

01 Main aggre gates country: adjust ment: N, S and C
currency: MIO NAC concept: DC
prices: CUP

Table 0115: Compen sa tion of employees by industry in A 17 break down (1) (2)

Quarter/year Time -
code Compen sa tion of employees by industry in A 17 break down Total A 17

Code of trans ac tion TRD1
Code of indus tries AYA AYB AYC AYD AYE AYF AYG AYH AYI AYJ AYK AYL AYM AYN AYO AYP TA17

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

Quarter/year Time -
code Gross wages and sala ries by industry in A 17 break down Total A 17

Code of trans ac tion TRD11
Code of indus tries AYA AYB AYC AYD AYE AYF AYG AYH AYI AYJ AYK AYL AYM AYN AYO AYP TA17

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1)  on a volun tary basis.
(2)  compen sa tion of employees of resi dents and non- residents employed by resi dent producer units.



Ques tion naire “ESA 1995" Table 0116

01 Main aggre gates country: adjust ment: N, S and C
currency: MIO NAC sector: SES14
prices: CUP and COPYY

Table 0116:  Final consump tion expen di ture of house holds by purpose (COICOP) (1)

Quarter/year Time -
code TRP31, DC (2) TRP33 (4) TRP34 (5) TRP31, NC (3)

Code of transaction TRP31 TRP31 TRP31 TRP31 TRP31 TRP31 TRP31 TRP31 TRP31 TRP31 TRP31 TRP31 TRP31

COICOP code CP010 CP020 CP030 CP040 CP050 CP060 CP070 CP080 CP090 CP100 CP110 CP120 TCP

Code of concept DC DC DC DC DC DC DC DC DC DC DC DC DC

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15=3+...+14 16 17 18=15+16-17
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1)  on a volun tary basis.
(2) final consump tion expen di ture of resi dent and non- resident house holds on the economic terri tory.
(3) final consump tion expen di ture of resi dent house holds on the economic terri tory and abroad.
(4) final consump tion expen di ture of resi dent house holds in the rest of the world.
(5) final consump tion expen di ture of non- resident house holds on the economic terre tory.



Ques tion naire “ESA 1995" Table 0117

01 Main aggre gates country: adjust ment: N, S and C
currency: MIO NAC sector: SES14
prices: CUP and COPYY

Table 0117:  Final consump tion of house holds by dura bility of goods (1)

Quarter/year Time -
code

Final consump tion of
house holds Durable goods Non- durable goods Serv ices

Code of trans ac tion TRP31 TRP311 TRP312 TRP313
1 2 3 =4+5+6 4 5 6

first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1)  on a volun tary basis.



Ques tion naire “ESA 1995" Table 0118

01 Main aggre gates country : adjust ment: N, S and C
currency : MIO NAC
prices: CUP

Table 0118: Gross oper ating surplus by industry in A 17 break down (1)

Quarter/year 
Time -
code 

Gross oper ating surplus and gross mixed income by industry Total A17

Code of trans ac tion TRB2G + TRB3G

Code of indus tries AYA AYB AYC AYD AYE AYF AYG AYH AYI AYJ AYK AYL AYM AYN AYO AYP TA17

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19=3+...+18
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1)  on a volun tary basis.



Ques tion naire “ESA 1995” Table 0119

Table 0119: Simpli fied non- financial accounts by insti tu tional sector (1)

country: adjust ment : N,S and C

currency: MIO NAC period: 1995Q1

prices: CUP and COPYY

Sector
Corpo ra tions

General
govern ment

House holds and NPISHs
Total

economy

Trans ac tion SES11+SES12 SES13 SES14+SES15 SES1

Genera tion of income account

TRB1G Value added, gross

TRD1PAY Compen sa tion of employees, paid

TRD2PAY Taxes on produc tion and imports, paid

TRD29PAY Other taxes on produc tion and imports, paid

TRD3REC Subsi dies, received

TRD39REC Other subsi dies on produc tion, received

TRB2G+TRB3G Oper ating surplus and mixed income, gross

TRB3G Mixed income, gross

Distri bu tion of income account

TRD1REC Compen sa tion of employees, received

TRD2REC Taxes on produc tion and imports, received

TRD3PAY Subsi dies, paid

TRD4PAY Prop erty income, paid

TRD4REC Prop erty income, received

TRD5PAY Current taxes on income, wealth etc., paid

TRD5REC Current taxes on income, wealth etc., received

TRD61PAY +
TRD62PAY

Social contri bu tions and social bene fits, other than
social trans fers in kind, paid

TRD61REC +
TRD62REC

Social contri bu tions and social bene fits, other than
social trans fers in kind, received

TRD7PAY Other current trans fers, paid

TRD7REC Other current trans fers, received

TRB6N Net national dispos able income



Sector
Corpo ra tions General

govern ment
House holds and NPISHs

Total
economy

Trans ac tion SES11+SES12 SES13 SES14+SES15 SES1

Use of dispos able income

TRD8PAY Adjust ment for the change in net  equity of house holds in 
pension funds reserves, paid

TRD8REC Adjust ment for the change in net  equity of house holds in 
pension funds reserves, received

TRP3 Final consump tion expen di ture

TRB8N Saving, net

Capital account

TRD9PAY Capital trans fers, paid

TRD9REC Capital trans fers, received

TRP5 Gross capital forma tion

  TRP51 Gross fixed capital forma tion

  TRP52 Changes in inven to ries

  TRP53 Acqui si tions less disposals of valu ables

TRK1 Consump tion of fixed capital

TRK2 Acqui si tions less disposals of non- finantial non-
 produced assets

TRB9 Net lending / net borrowing

(1) on volun tary basis.



Ques tion naire “ESA 1995" Table 0120

01 Main aggre gates  country: prices: CUP and COPYY
units : MIO NAC

Table 0120: Exports of goods (f.o.b.) and serv ices by Member States of the EU / third coun tries TRP6 (1)

Quarter/year 
Time -
code 

Exports of goods (f.o.b.) and serv ices by Member States of the EU / third coun tries (code of trans ac tion TRP6)

Member States of the EU and insti tu tions of the EU

to third coun tries and
inter na tional organi sa -

tionsTotal 

EU coun tries
Insti tu tions of the 

EUMember States of 
the EU

Members of the
Mone tary Union

Non- members of the 
Mone tary Union

Code of sector SES21 SES211 SES2111 SES2112 SES212 SES22

1 2 3=4+5+6-7 4 5 6 7 8
first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1) on a volun tary basis



Ques tion naire “ESA 1995" Table 0121

01 Main aggre gates  country:
units : MIO NAC
prices: CUP and COPYY

Table 0121: Imports of goods (c.i.f.) and serv ices by Member States of the EU / third coun tries TRP7 (1)

Quarter/year 
Time -
code 

Imports of goods (f.o.b.) and serv ices by Member States of the EU / third coun tries (code of trans ac tion TRP7)

Member States of the EU and insti tu tions of the EU

from third coun tries
and inter na tional

organi sa tionsTotal 

EU coun tries
Insti tu tions of the 

EUMember States of 
the EU

Members of the
Mone tary Union

Non- members of the 
Mone tary Union

Code of sector SES21 SES211 SES2111 SES2112 SES212 SES22
1 2 3=4+5+6-7 4 5 6 7 8

first quarter 1995Q1
second quarter 1995Q2
third quarter 1995Q3
fourth quarter 1995Q4
year 1995 1995

(1) on a volun tary basis



Ques tion naire “ESA 1995” Table 0122

Table 0122: Finan cial accounts by sector (trans ac tions)(1)

Consoli dated CO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of
trans ac -

tions

Total
economy 

(1)

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment
House -

holds and
non- profit
insti tu tions

saving
house holds

Rest of the world

Changes in finan cial assets

Total Centra
l Bank

(1)

Other
mone -

tary
finan cial 
insti tu -
tions (1)

Other
finan -
cial

interm
e-

 diares

Finan -
cial

auxilia-
 ries

Insur ance 
corpo ra -
tions and
pension
funds

Total Central
and state
govern -

ment

Local
govern- 

ment

Social
secu rity 
funds

Total Euro pean
Union (1)

Other
s (1)

Code of sectors SES1 SES11 SES
12

SES1
21

SES122 SES12
3

SES1
24

SES125 SES
13

SES1311
+SES131

2

SES13
13

SES13
14

SES14 +
SES15

SES
2

SES21 SES22

Net acqui si tion of finan cial assets TRFAS

Mone tary gold and SDRs TRF1AS

Currency and deposits TRF2AS

Currency (1) TRF21AS
Trans fer able deposits (1) TRF22AS

Other deposits (1) TRF29AS

Secu ri ties other than shares TRF3AS

Secu ri ties other than shares, excluding finan cial
deriva tives

TRF33AS

Short- term (1) TRF331AS

Long- term (1) TRF332AS
Finan cial deriva tives (1) TRF34AS

Loans TRF4AS

Short- term (1) TRF41AS

Long- term (1) TRF42AS
Shares and other equity TRF5AS

Shares and other equity, excluding mutual funds
shares

TRF51AS

Quoted shares (1) TRF511AS

Unquoted shares (1) TRF512AS

Other equity (1) TRF513AS

Mutual funds shares (1) TRF52AS
Insur ance tech nical reserves TRF6AS

Net equity of house holds in life insur ance reserves
and in pension funds reserves

TRF61AS

Net equity of house holds in life insur ance reserves TRF611AS

Net equity of house holds in pension funds
reserves

TRF612AS

Prepay ments of insur ance premiums and reserves
for outstanding claims

TRF62AS

Other accounts receiv able TRF7AS

Trade credits and advances (1) TRF71AS

Other (1) TRF79AS

(1) on a volun tary basis



Table 0122: Finan cial accounts by sector (trans ac tions)
Consoli dated CO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of
trans ac -

tions

Total
economy 

(1)

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment House -
holds and
non- profit
insti tu tions

saving
house holds

Rest of the world

Changes in finan cial liabili ties

Total Central
Bank (1)

Other
mone tary
finan cial
insti tu -
tions (1)

Other
finan cial
interme-
 diares

Finan -
cial

auxilia-
 ries

Insur ance
corpo ra -
tions and
pension
funds

Total Central and 
state

govern ment

Local
govern-

ment

Social
secu rity
funds

Total Euro pean
Union (1)

Others
(1)

Code of sectors SES1 SES11 SES12 SES121 SES122 SES123 SES124 SES125 SES13 SES1311+
SES1312

SES1313 SES1314 SES14 +
SES15

SES2 SES21 SES22

Net incur rence of liabilities TRFLI

Mone tary gold and SDRs TRF1LI

Currency and deposits TRF2LI
Currency (1) TRF21LI

Trans fer able deposits (1) TRF22LI

Other deposits (1) TRF29LI

Secu ri ties other than shares TRF3LI
Secu ri ties other than shares, excluding finan cial
deriva tives

TRF33LI

Short- term (1) TRF331LI

Long- term (1) TRF332LI

Finan cial deriva tives (1) TRF34LI

Loans TRF4LI

Short- term (1) TRF41LI
Long- term (1) TRF42LI

Shares and other equity TRF5LI

Shares and other equity, excluding mutual funds
shares

TRF51LI

Quoted shares (1) TRF511LI

Unquoted shares (1) TRF512LI
Other equity (1) TRF513LI

Mutual funds shares (1) TRF52LI

Insur ance tech nical reserves TRF6LI

Net equity of house holds in life insur ance reserves
and in pension funds reserves

TRF61LI

Net equity of house holds in life insur ance reserves TRF611LI

Net equity of house holds in pension funds
reserves

TRF612LI

Prepay ments of insur ance premiums and reserves
for outstanding claims

TRF62LI

Other accounts receiv able TRF7LI

Trade credits and advances (1) TRF71LI
Other (1) TRF79LI

Statis tical adjust ment TRADJ
Net lending (+) / net borrowing (-) TRB9F

(1) on a volun tary basis



Ques tion naire “ESA 1995” Table 0123

Table 0123: Finan cial accounts by sector (trans ac tions)
Non- consolidated NCO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of
trans ac -

tions

Total
economy 

(1)

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment
House -

holds and
non- profit
insti tu tions

saving
house holds

Rest of the world

Changes in finan cial assets

Total Centra
l Bank

(1)

Other
mone -

tary
finan cial 
insti tu -
tions (1)

Other
finan -
cial

interm
e-

 diares

Finan -
cial

auxilia-
 ries

Insur ance 
corpo ra -
tions and
pension
funds

Total Central
and state
govern -

ment

Local
govern- 

ment

Social
secu rity 
funds

Total Euro pean
Union (1)

Other
s (1)

Code of sectors SES1 SES11 SES
12

SES1
21

SES122 SES12
3

SES1
24

SES125 SES
13

SES1311
+SES131

2

SES13
13

SES13
14

SES14 +
SES15

SES
2

SES21 SES22

Net acqui si tion of finan cial assets TRFAS

Mone tary gold and SDRs TRF1AS

Currency and deposits TRF2AS

Currency (1) TRF21AS
Trans fer able deposits (1) TRF22AS

Other deposits (1) TRF29AS

Secu ri ties other than shares TRF3AS

Secu ri ties other than shares, excluding finan cial
deriva tives

TRF33AS

Short- term (1) TRF331AS

Long- term (1) TRF332AS
Finan cial deriva tives (1) TRF34AS

Loans TRF4AS

Short- term (1) TRF41AS

Long- term (1) TRF42AS
Shares and other equity TRF5AS

Shares and other equity, excluding mutual funds
shares

TRF51AS

Quoted shares (1) TRF511AS

Unquoted shares (1) TRF512AS

Other equity (1) TRF513AS

Mutual funds shares (1) TRF52AS
Insur ance tech nical reserves TRF6AS

Net equity of house holds in life insur ance reserves
and in pension funds reserves

TRF61AS

Net equity of house holds in life insur ance reserves TRF611AS

Net equity of house holds in pension funds
reserves

TRF612AS

Prepay ments of insur ance premiums and reserves
for outstanding claims

TRF62AS

Other accounts receiv able TRF7AS

Trade credits and advances (1) TRF71AS

Other (1) TRF79AS

(1) on a volun tary basis



Table 0123: Finan cial accounts by sector (trans ac tions)
Non- consolidated NCO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of
trans ac -

tions

Total
economy 

(1)

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment House -
holds and
non- profit
insti tu tions

saving
house holds

Rest of the world

Changes in finan cial liabili ties

Total Central
Bank (1)

Other
mone tary
finan cial
insti tu -
tions (1)

Other
finan cial
interme-
 diares

Finan -
cial

auxilia-
 ries

Insur ance
corpo ra -
tions and
pension
funds

Total Central and 
state

govern ment

Local
govern-

ment

Social
secu rity
funds

Total Euro pean
Union (1)

Others
(1)

Code of sectors SES1 SES11 SES12 SES121 SES122 SES123 SES124 SES125 SES13 SES1311+
SES1312

SES1313 SES1314 SES14 +
SES15

SES2 SES21 SES22

Net incur rence of liabilities TRFLI

Mone tary gold and SDRs TRF1LI

Currency and deposits TRF2LI
Currency (1) TRF21LI

Trans fer able deposits (1) TRF22LI

Other deposits (1) TRF29LI

Secu ri ties other than shares TRF3LI
Secu ri ties other than shares, excluding finan cial
deriva tives

TRF33LI

Short- term (1) TRF331LI

Long- term (1) TRF332LI

Finan cial deriva tives (1) TRF34LI

Loans TRF4LI

Short- term (1) TRF41LI
Long- term (1) TRF42LI

Shares and other equity TRF5LI

Shares and other equity, excluding mutual funds
shares

TRF51LI

Quoted shares (1) TRF511LI

Unquoted shares (1) TRF512LI
Other equity (1) TRF513LI

Mutual funds shares (1) TRF52LI

Insur ance tech nical reserves TRF6LI

Net equity of house holds in life insur ance reserves
and in pension funds reserves

TRF61LI

Net equity of house holds in life insur ance reserves TRF611LI

Net equity of house holds in pension funds
reserves

TRF612LI

Prepay ments of insur ance premiums and reserves
for outstanding claims

TRF62LI

Other accounts receiv able TRF7LI

Trade credits and advances (1) TRF71LI
Other (1) TRF79LI

Statis tical adjust ment TRADJ
Net lending (+) / net borrowing (-) TRB9F

(1) on a volun tary basis



Ques tion naire “ESA 1995” Table 0124

Table 0124: Revalua tion account abstract (1)

Consolidated CO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of other
flows

Total
economy 

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment

House holds and 
non- profit insti -
tu tions saving
house holds

Rest of the world

Changes in finan cial assets

Total Centra
l Bank

Other
mone -

tary
finan cial 
insti tu -
tions

Other
finan -
cial

interm
e-

 diares

Finan -
cial

auxilia-
 ries

Insur ance 
corpo ra -
tions and
pension
funds

Total Central
and state
govern -
ment

Local
govern- 

ment

Social
secu rity 
funds

Total Euro pean
Union

Other
s

Code of sectors SES1 SES11 SES
12

SES1
21

SES122 SES12
3

SES1
24

SES125 SES
13

SES1311
+SES131

2

SES13
13

SES13
14

SES14 + SES15 SES
2

SES21 SES22

Currency and deposits OFAF2K11AS

Unre al ised holding gains/losses OFAF2K117AS

- change in exchange rate OFAF2K1171AS

Real ised holding gains/losses OFAF2K119AS
- change in exchange rate OFAF2K1191AS

Secu ri ties other than shares OFAF3K11AS

Unre al ised holding gains/losses OFAF3K117AS

- change in exchange rate OFAF3K1171AS

- change in market valua tion OFAF3K1172AS
Real ised holding gains/losses OFAF3K119AS

- change in exchange rate OFAF3K1191AS

- change in market valua tion OFAF3K1192AS

Loans OFAF4K11AS
Unre al ised holding gains/losses OFAF4K117AS

- change in exchange rate OFAF4K1171AS

- change in market valua tion OFAF4K1172AS

Real ised holding gains/losses OFAF4K119AS

- change in exchange rate OFAF4K1191AS
- change in market valua tion OFAF4K1192AS

Shares and other equity OFAF5K11AS

Unre al ised holding gains/losses OFAF5K117AS

- change in exchange rate OFAF5K1171AS
- change in market valua tion OFAF5K1172AS

Real ised holding gains/losses OFAF5K119AS

- change in exchange rate OFAF5K1191AS

- change in market valua tion OFAF5K1192AS

(1) on a volun tary basis



Table 0124: Revalua tion account abstract (1)

Consolidated CO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of other
flows

Total
economy 

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment

House holds and 
non- profit insti -
tu tions saving
house holds

Rest of the world

Changes in finan cial liabilities

Total Central
Bank

Other
mone tary
finan cial
insti tu -
tions

Other
finan cial
interme-
 diares

Finan -
cial

auxilia-
 ries

Insur ance
corpo ra -
tions and
pension
funds

Total Central and 
state

govern ment

Local
govern-

ment

Social
secu rity
funds

Total Euro pean
Union

Others

Code of sectors SES1 SES11 SES12 SES121 SES122 SES123 SES124 SES125 SES13 SES1311+
SES1312

SES1313 SES1314 SES14 + SES15 SES2 SES21 SES22

Currency and deposits OFAF2K11LI

Unre al ised holding gains/losses OFAF2K117LI

- change in exchange rate OFAF2K1171LI
Real ised holding gains/losses OFAF2K119LI

- change in exchange rate OFAF2K1191LI

Secu ri ties other than shares OFAF3K11LI

Unre al ised holding gains/losses OFAF3K117LI
- change in exchange rate OFAF3K1171LI

- change in market valua tion OFAF3K1172LI

Real ised holding gains/losses OFAF3K119LI

- change in exchange rate OFAF3K1191LI

- change in market valua tion OFAF3K1192LI
Loans OFAF4K11LI

Unre al ised holding gains/losses OFAF4K117LI

- change in exchange rate OFAF4K1171LI

- change in market valua tion OFAF4K1172LI
Real ised holding gains/losses OFAF4K119LI

- change in exchange rate OFAF4K1191LI

- change in market valua tion OFAF4K1192LI

Shares and other equity OFAF5K11LI

Unre al ised holding gains/losses OFAF5K117LI
- change in exchange rate OFAF5K1171LI

- change in market valua tion OFAF5K1172LI

Real ised holding gains/losses OFAF5K119LI

- change in exchange rate OFAF5K1191LI
- change in market valua tion OFAF5K1192LI

(1) on a volun tary basis



Ques tion naire “ESA 1995” Table 0125

Table 0125: Revalua tion account abstract (1)

Non- consolidated NCO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of other
flows

Total
economy 

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment

House holds and 
non- profit insti -
tu tions saving
house holds

Rest of the world

Changes in finan cial assets

Total Centra
l Bank

Other
mone -

tary
finan cial 
insti tu -
tions

Other
finan -
cial

interm
e-

 diares

Finan -
cial

auxilia-
 ries

Insur ance 
corpo ra -
tions and
pension
funds

Total Central
and state
govern -
ment

Local
govern- 

ment

Social
secu rity 
funds

Total Euro pean
Union

Other
s

Code of sectors SES1 SES11 SES
12

SES1
21

SES122 SES12
3

SES1
24

SES125 SES
13

SES1311
+SES131

2

SES13
13

SES13
14

SES14 + SES15 SES
2

SES21 SES22

Currency and deposits OFAF2K11AS

Unre al ised holding gains/losses OFAF2K117AS

- change in exchange rate OFAF2K1171AS

Real ised holding gains/losses OFAF2K119AS
- change in exchange rate OFAF2K1191AS

Secu ri ties other than shares OFAF3K11AS

Unre al ised holding gains/losses OFAF3K117AS

- change in exchange rate OFAF3K1171AS

- change in market valua tion OFAF3K1172AS
Real ised holding gains/losses OFAF3K119AS

- change in exchange rate OFAF3K1191AS

- change in market valua tion OFAF3K1192AS

Loans OFAF4K11AS
Unre al ised holding gains/losses OFAF4K117AS

- change in exchange rate OFAF4K1171AS

- change in market valua tion OFAF4K1172AS

Real ised holding gains/losses OFAF4K119AS

- change in exchange rate OFAF4K1191AS
- change in market valua tion OFAF4K1192AS

Shares and other equity OFAF5K11AS

Unre al ised holding gains/losses OFAF5K117AS

- change in exchange rate OFAF5K1171AS
- change in market valua tion OFAF5K1172AS

Real ised holding gains/losses OFAF5K119AS

- change in exchange rate OFAF5K1191AS

- change in market valua tion OFAF5K1192AS



Table 0125: Revalua tion account abstract (1)

Non- consolidated NCO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of other
flows

Total
economy 

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment

House holds and 
non- profit insti -
tu tions saving
house holds

Rest of the world

Changes in finan cial liabilities

Total Central
Bank

Other
mone tary
finan cial
insti tu -
tions

Other
finan cial
interme-
 diares

Finan -
cial

auxilia-
 ries

Insur ance
corpo ra -
tions and
pension
funds

Total Central and 
state

govern ment

Local
govern-

ment

Social
secu rity
funds

Total Euro pean
Union

Others

Code of sectors SES1 SES11 SES12 SES121 SES122 SES123 SES124 SES125 SES13 SES1311+
SES1312

SES1313 SES1314 SES14 + SES15 SES2 SES21 SES22

Currency and deposits OFAF2K11LI

Unre al ised holding gains/losses OFAF2K117LI

- change in exchange rate OFAF2K1171LI
Real ised holding gains/losses OFAF2K119LI

- change in exchange rate OFAF2K1191LI

Secu ri ties other than shares OFAF3K11LI

Unre al ised holding gains/losses OFAF3K117LI
- change in exchange rate OFAF3K1171LI

- change in market valua tion OFAF3K1172LI

Real ised holding gains/losses OFAF3K119LI

- change in exchange rate OFAF3K1191LI

- change in market valua tion OFAF3K1192LI
Loans OFAF4K11LI

Unre al ised holding gains/losses OFAF4K117LI

- change in exchange rate OFAF4K1171LI

- change in market valua tion OFAF4K1172LI
Real ised holding gains/losses OFAF4K119LI

- change in exchange rate OFAF4K1191LI

- change in market valua tion OFAF4K1192LI

Shares and other equity OFAF5K11LI

Unre al ised holding gains/losses OFAF5K117LI
- change in exchange rate OFAF5K1171LI

- change in market valua tion OFAF5K1172LI

Real ised holding gains/losses OFAF5K119LI

- change in exchange rate OFAF5K1191LI
- change in market valua tion OFAF5K1192LI

(1) on a volun tary basis



Ques tion naire “ESA 1995” Table 0126

Table 0126: Balance sheets for finan cial assets and liabilitie (1)

Consoli dated CO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of
trans ac tions

Total
economy 

(1)

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment House -
holds and
non- profit
insti tu tions 

saving
house -
holds

Rest of the world

Finan cial assets

Total Centra
l Bank

(1)

Other
mone -

tary
finan cial 
insti tu -
tions (1)

Other
finan -
cial

interm
e-

 diares

Finan -
cial

auxilia-
 ries

Insur ance 
corpo ra -
tions and
pension
funds

Total Central
and state
govern -

ment

Local
govern- 

ment

Social
secu rity 
funds

Total Euro pean
Union (1)

Other
s (1)

Code of sectors SES1 SES11 SES
12

SES1
21

SES122 SES12
3

SES1
24

SES125 SES
13

SES1311
+SES131

2

SES13
13

SES13
14

SES14 +
SES15

SES
2

SES21 SES22

Net acqui si tion of finan cial assets STAFAS

Mone tary gold and SDRs STAF1AS

Currency and deposits STAF2AS

Currency (1) STAF21AS
Trans fer able deposits (1) STAF22AS

Other deposits (1) STAF29AS

Secu ri ties other than shares STAF3AS

Secu ri ties other than shares, excluding finan cial
deriva tives

STAF33AS

Short- term (1) STAF331AS

Long- term (1) STAF332AS
Finan cial deriva tives (1) STAF34AS

Loans STAF4AS

Short- term (1) STAF41AS

Long- term (1) STAF42AS
Shares and other equity STAF5AS

Shares and other equity, excluding mutual funds
shares

STAF51AS

Quoted shares (1) STAF511AS

Unquoted shares (1) STAF512AS

Other equity (1) STAF513AS

Mutual funds shares (1) STAF52AS
Insur ance tech nical reserves STAF6AS

Net equity of house holds in life insur ance reserves
and in pension funds reserves

STAF61AS

Net equity of house holds in life insur ance reserves STAF611AS

Net equity of house holds in pension funds
reserves

STAF612AS

Prepay ments of insur ance premiums and reserves
for outstanding claims

STAF62AS

Other accounts receiv able STAF7AS

Trade credits and advances (1) STAF71AS

Other (1) STAF79AS

(1) on a volun tary basis



Table 0126: Balance sheets for finan cial assets and liabili ties (1)

Consoli dated CO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of
trans ac tions

Total
economy 

(1)

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment House -
holds and
non- profit
insti tu tions 

saving
house -
holds

Rest of the world

Finan cial liabili ties

Total Central
Bank (1)

Other
mone tary
finan cial
insti tu -
tions (1)

Other
finan cial
interme-
 diares

Finan -
cial

auxilia-
 ries

Insur ance
corpo ra -
tions and
pension
funds

Total Central and 
state

govern ment

Local
govern-

ment

Social
secu rity
funds

Total Euro pean
Union (1)

Others
(1)

Code of sectors SES1 SES11 SES12 SES121 SES122 SES123 SES124 SES125 SES13 SES1311+
SES1312

SES1313 SES1314 SES14 +
SES15

SES2 SES21 SES22

Net incur rence of liabilities STAFLI

Mone tary gold and SDRs STAF1LI

Currency and deposits STAF2LI
Currency (1) STAF21LI

Trans fer able deposits (1) STAF22LI

Other deposits (1) STAF29LI

Secu ri ties other than shares STAF3LI
Secu ri ties other than shares, excluding finan cial
deriva tives

STAF33LI

Short- term (1) STAF331LI

Long- term (1) STAF332LI

Finan cial deriva tives (1) STAF34LI

Loans STAF4LI

Short- term (1) STAF41LI
Long- term (1) STAF42LI

Shares and other equity STAF5LI

Shares and other equity, excluding mutual funds
shares

STAF51LI

Quoted shares (1) STAF511LI

Unquoted shares (1) STAF512LI

Other equity (1) STAF513LI
Mutual funds shares (1) STAF52LI

Insur ance tech nical reserves STAF6LI

Net equity of house holds in life insur ance reserves
and in pension funds reserves

STAF61LI

Net equity of house holds in life insur ance reserves STAF611LI

Net equity of house holds in pension funds
reserves

STAF612LI

Prepay ments of insur ance premiums and reserves
for outstanding claims

STAF62LI

Other accounts receiv able STAF7LI

Trade credits and advances (1) STAF71LI
Other (1) STAF79LI

Net financial assets STB9F

(1) on a volun tary basis



Ques tion naire “ESA 1995” Table 0127

Table 0127: Balance sheets for finan cial assets and liabili ties (1)

Non-c onsolidated NCO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of
trans ac tions

Total
economy 

(1)

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment House -
holds and
non- profit
insti tu tions 

saving
house -
holds

Rest of the world

Finan cial assets

Total Centra
l Bank

(1)

Other
mone -

tary
finan cial 
insti tu -
tions (1)

Other
finan -
cial

interm
e-

 diares

Finan -
cial

auxilia-
 ries

Insur ance 
corpo ra -
tions and
pension
funds

Total Central
and state
govern -

ment

Local
govern- 

ment

Social
secu rity 
funds

Total Euro pean
Union (1)

Other
s (1)

Code of sectors SES1 SES11 SES
12

SES1
21

SES122 SES12
3

SES1
24

SES125 SES
13

SES1311
+SES131

2

SES13
13

SES13
14

SES14 +
SES15

SES
2

SES21 SES22

Net acqui si tion of finan cial assets STAFAS

Mone tary gold and SDRs STAF1AS

Currency and deposits STAF2AS

Currency (1) STAF21AS
Trans fer able deposits (1) STAF22AS

Other deposits (1) STAF29AS

Secu ri ties other than shares STAF3AS

Secu ri ties other than shares, excluding finan cial
deriva tives

STAF33AS

Short- term (1) STAF331AS

Long- term (1) STAF332AS
Finan cial deriva tives (1) STAF34AS

Loans STAF4AS

Short- term (1) STAF41AS

Long- term (1) STAF42AS
Shares and other equity STAF5AS

Shares and other equity, excluding mutual funds
shares

STAF51AS

Quoted shares (1) STAF511AS

Unquoted shares (1) STAF512AS

Other equity (1) STAF513AS

Mutual funds shares (1) STAF52AS
Insur ance tech nical reserves STAF6AS

Net equity of house holds in life insur ance reserves
and in pension funds reserves

STAF61AS

Net equity of house holds in life insur ance reserves STAF611AS

Net equity of house holds in pension funds
reserves

STAF612AS

Prepay ments of insur ance premiums and reserves
for outstanding claims

STAF62AS

Other accounts receiv able STAF7AS

Trade credits and advances (1) STAF71AS

Other (1) STAF79AS

(1) on a volun tary basis



Table 0127: Balance sheets for finan cial assets and liabili ties  (1)

Non- consolidated NCO country: year: N,S and C

currency: MIO NAC

Sectors and sub- sectors

Code of
trans ac tions

Total
economy 

(1)

Non-
 financial
corpo ra -

tions

Finan cial corpo ra tions General govern ment House -
holds and
non- profit
insti tu tions 

saving
house -
holds

Rest of the world

Finan cial liabili ties

Total Central
Bank (1)

Other
mone tary
finan cial
insti tu -
tions (1)

Other
finan cial
interme-
 diares

Finan -
cial

auxilia-
 ries

Insur ance
corpo ra -
tions and
pension
funds

Total Central and 
state

govern ment

Local
govern-

ment

Social
secu rity
funds

Total Euro pean
Union (1)

Others
(1)

Code of sectors SES1 SES11 SES12 SES121 SES122 SES123 SES124 SES125 SES13 SES1311+
SES1312

SES1313 SES1314 SES14 +
SES15

SES2 SES21 SES22

Net incur rence of liabilities STAFLI

Mone tary gold and SDRs STAF1LI

Currency and deposits STAF2LI
Currency (1) STAF21LI

Trans fer able deposits (1) STAF22LI

Other deposits (1) STAF29LI

Secu ri ties other than shares STAF3LI
Secu ri ties other than shares, excluding finan cial
deriva tives

STAF33LI

Short- term (1) STAF331LI

Long- term (1) STAF332LI

Finan cial deriva tives (1) STAF34LI

Loans STAF4LI

Short- term (1) STAF41LI
Long- term (1) STAF42LI

Shares and other equity STAF5LI

Shares and other equity, excluding mutual funds
shares

STAF51LI

Quoted shares (1) STAF511LI

Unquoted shares (1) STAF512LI

Other equity (1) STAF513LI
Mutual funds shares (1) STAF52LI

Insur ance tech nical reserves STAF6LI

Net equity of house holds in life insur ance reserves
and in pension funds reserves

STAF61LI

Net equity of house holds in life insur ance reserves STAF611LI

Net equity of house holds in pension funds
reserves

STAF612LI

Prepay ments of insur ance premiums and reserves
for outstanding claims

STAF62LI

Other accounts receiv able STAF7LI

Trade credits and advances (1) STAF71LI
Other (1) STAF79LI

Net financial assets STB9F

(1) on a volun tary basis
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With related series, 6.11
optimal methods, 6.47-50

Chow-lin, 6.47, 6.50, 6.A.21, 11.66, 11.A.12, 12.17, 13.A.03, 14.19, 16.18
confi dence inter vals, 6.A.17
dynamic models, 6.51-64, 6.A.01, 6.A.29

Litterman, 6.50, 6.A.28
Fernandez, 6.50, 6.A.28, 11.A.15

two- steps adjust ment, 6.38-44
Denton, 6.42, 6.44, 6.A.11, 10.08, 11.A.06-07, 11.A.09, 16.20

Bassie 6.42-43, 6.A.11-12, 10.08, 14.19
Without related series, 6.10

smoothing methods, 5.19, 6.36-37

time series methods, 6.45-46

Multi variate,  6.65-67, 10.10

Monthly aggre gates,  17.03

monthly esti mates, 17.02
monthly fore cast, 17.05

N

NACE Rev.1,  2.23-24, 4.35, 11.39

National dispos able income, 2.25, 2.40-41

Net lending (+) or borrowing (-), 2.14, 2.22, 2.31, 2.42, 11.55-56, 18.03
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Non- recorded economy 3.16-17, 3.19

O

Oper ating surplus,  2.09, 2.25-29, 3.13, 3.15, 3.28-30, 3.92, 3.116-119, 3.133, 3.143-148, 
3.175, 3.203, 4.54, 11.13, 11.28-29

Orders, 4.64, 4.66-67

Outlier, 9.15, 9.24, 9.46, 9.49, 12.04, 13.08

P

Popu la tion, 2.47, 3.163-165

Prelimi nary annual figures, 1.41, 12.11

Price
basic, 2.33, 2.38, 3.28-30
concepts, 2.33
constant prices, 1.33, 2.01, 2.44, 3.34, 3.40, 3.56, 3.60-97, 3.126, 3.145, 3.159,

3.174-195, 4.36, 4.58, 4.69, 5.31, 10.09-10, 11.41-44, 11.B.02, 14.01, 
14.04, 15.14, 15.24, 15.A.12

compi la tion process, 3.182
indices, 3.51, 3.58, 3.106, 4.68
market, 2.06, 2.33, 11.B.03
purchas ers’, 2.33

Primary distri bu tion of income accounts, 2.28

Produc tion, 1.08-09, 1.29
account, 2.27, 3.75
process,  3.23, 3.30, 3.35, 3.36-43, 3.64-65, 3.71, 3.200, 4.66, 14.09, 15.01-03, 

15.22-23, 15.A.12-13, 15.A.18

Projec tion,  3.19, 3.80, 4.30, 15.A.12

Prop erty income, 2.46, 3.135, 3.139

Q

Quali ta tive
infor ma tion,  4.20, 4.25, 13.19
survey, 1.25, 4.21-22, 4.29, 4.41, 4.67-70, 12.06, 13.19, 16.14, 16.22
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Quality

of quar terly accounts, 5.12
of the data, 1.24, 3.78, 5.01, 5.04, 5.10, 5.19-22

Quan ti ta tive infor ma tion, 4.20, 4.25

QNA (Quar terly National Account)
accounting rules, 3.01-03
compi la tion process, 4.02, 4.25, 5.12, 5.14, 5.33, 6.02, 6.15, 11.12, 12.01, 12.17, 13.01,

13.06, 13.18
consis tency in recording, 3.10-12
frame work, 12.10
history, 1.15-20

mean ing ful ness, 3.13-15
mile stone for compiling, 1.34

prin ci ples, 1.32-33, 13.25
reasons for compiling, 1.21-24
sources, 2.09-14, 3.26, 3.69, 3.92, 3.114, 3.123, 3.138, 3.141, 3.165, 4.01-85,

4.09-10, 4.39-41, 5.01-34, 6.04, 11.02-08, 11.11, 11.15, 11.19-20,
11.41-43, 11.47, 11.55, 13.04, 13.17-22, 13.27, 14.11, 15.21, 16.09,

16.23, 18.05-07, 18.12-15

time of recording, 3.07-09
use, 1.25

Quar terly finan cial accounts

compi la tion process, 18.18
frame work, 18.09
main features, 18.06

Quar terly National Accounts. See QNA

R

Revi sion, 3.144, 3.151, 3.206, 4.11, 6.53, 6.A.40, 11.21, 11.37, 12.20, 13.18,
14.01-07, 16.08, 16.18, 16.25-28, 17.06, 18.12

analysis, 13.23, 14.09, 15.01-07, 15.A.09, 15.A.11-12, 15.B.04
causes, 6.52, 15.21
current revi sions, 14.10, 14.14-22, 15.03-08, 15.17, 15.A.13

mixed revi sions, 14.13-25, 15.03-04
occa sional revi sions, 14.13, 14.22-23, 15.05
policy,  15.09-24

416

Index   Hand book on quarterly accounts 



process, 1.17, 1.31, 4.01, 6.16, 6.18, 6.21, 10.11, 12.08, 13.04, 14.01-02,
14.10-13, 14.24-25, 15.07-08, 15.15, 15.18, 15.A.05-06, 15.A.09,

15.A.13, 15.A.15-18, 15.B.04
quan ti ta tive analysis of the revi sion process, 14.12
scheme, 15.22-26, 15.A.01

frame work, 14.02
seasonal adjust ment revi sions, 8.27-29, 8.33, 9.36-41, 15.19-20, 15.26, 15.A.12

S

Saving, 2.41

Seasonal adjust ment, 1.31, 1.33, 1.40, 3.11, 3.14, 3.33, 3.119, 3.207, 8.02, 8.18, 11.29,
11.33

methods, 8.14, 8.27-33, 9.01
model based, 8.30, 8.32, 9.06, 9.09-10, 9.59

TRAMO/SEATS, 8.32
moving average based, 8.30-31, 9.06, 9.27

X-11, 8.31, 9.10
X-12,  9.10

policy
change of the method, 9.11-13 
choice of the method, 9.06-10
confi dence inter vals, 9.05, 9.46, 9.58-60
consis tency in aggre ga tion, 9.17-21
conver gence, 9.01-05
direct proce dure, 9.20
indi rect proce dure, 9.20
programs,  9.42-49
publi ca tion of season ally adjusted or trend-
 cycle data, 

9.26-29

revi sions, 8.27-29, 9.35-41
time consis tency, 9.22-25
trading- days, 8.23

trading- days correc tion, 9.50-57
trans par ency, 9.14-16
working- days correc tion, 8.22, 9.50-57

tech niques, 14.20, 15.19, 17.04. See also “Seasonal adjust ment - methods”

Season ality, 8.09-8.19, 9.23-24, 9.44, 9.47

causes, 8.02-06

417

Hand book on quarterly accounts Index



defi ni tion, 8.07-08

SEC-TRI, 1.05-06

Sequence of accounts, 2.15, 2.25-32

SNA 1968, 1.05

SNA 1993, 1.10-11, 1.36, 2.03, 2.17, 2.19-23

Subsi dies, 2.06, 2.28, 2.33, 3.132-134, 4.45, 4.55

Survey, 2.09, 3.164, 4.07-16, 4.30, 4.40, 4.52-54, 4.73-74, 5.18, 6.04, 6.07,
10.02, 11.11, 13.07, 15.03, 16.21, 18.13

T

Taxes

current taxes on income, wealth, etc., 2.40, 3.142-152
taxes less subsi dies on produc tion, 2.28, 4.55
taxes on produc tion and imports, 3.120-131

Temporal disag gre ga tion,  See Mathe matical and statis tical methods

Time of recording, 3.06-07, 3.87, 3.92, 4.31, 4.33

Time li ness, 1.25, 4.01, 4.11, 4.41, 4.71, 5.07-08, 11.06, 11.70, 11.74, 14.15,
15.15-16, 16.08-10, 16.26

Time table, 11.12, 11.70-74, 12.09-15, 12.21

Trade statis tics, 4.58, 4.75-79, 4.83

Trading of goods, 4.76-79

Turn over, 4.05, 4.42, 4.44, 4.58, 4.64-66, 13.18, 13.25

U

Unem ploy ment, 3.168, 3.172, 4.64, 4.74, 6.A.02, 8.06

unem ployed, 2.51, 3.166, 3.168

Use of income account, 2.26, 2.30-31

Use of infor ma tion,  5.01, 11.22
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V

Vali da tion, 1.41, 13.01-06, 13.28

accounting vali da tion, 13.11-15
economic vali da tion, 13.16, 13.22

frame work, 13.11-12, 13.A.01
process, 12.06, 13.02, 13.28
statis tical vali da tion, 13.07, 13.A.01

Valu ables, 2.31, 2.38, 3.94-98

Value added, 2.03, 2.08, 2.25-28, 3.49-50, 3.61, 3.66, 3.75-84, 3.102, 3.108-111,
3.160, 3.192, 4.39, 4.42, 4.65, 5.22, 5.25, 11.47, 13.13

W

Work- in- progress, 2.37, 3.03, 3.23-34, 3.37-45, 3.100
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