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Preface

The Quarterly National Accounts Manual (the Manual) provides conceptual and practical guidance for compiling
quarterly national accounts (QNA) statistics. The Manual offers a comprehensive review of data sources, statistical
methods, and compilation techniques to derive official estimates of quarterly GDP. The new edition—which upgrades
the first edition, published in 2001—improves and expands the previous content based on recent methodological ad-
vances, best country practices, and suggestions received from QNA compilers and experts. The Manual also benefits
from technical assistance missions and training courses conducted by IMF staftf and IMF Statistics Department experts
in well over 100 countries since 2001.

The primary target audience of the Manual is compilers of QNA statistics. It is an essential guide for countries de-
veloping their QNA statistics for the first time. It is also a reference tool for countries that wish to improve the quality
of their QNA systems. The Manual presents the main data sources for GDP and other components of the national ac-
counts; provides guidance and recommendations on statistical methods used in the QNA compilation process, such as
benchmarking, seasonal adjustment, and chain linking; and advises on specific compilation aspects of the QNA statis-
tics, including early estimates and revisions. The Manual is also a valuable resource for users who wish to understand
how quarterly GDP estimates are derived.

The Manual provides an internationally accepted framework for producing QNA data. It is fully consistent with the
System of National Accounts 2008 (2008 SNA). Countries should consider the Manual a companion guide to the 2008
SNA regarding specific aspects of quarterly GDP compilation. The methodology and concepts described in the Manual
are also consistent with those of other statistical manuals produced by the IMF Statistics Department, including the
sixth edition of the Balance of Payments and International Investment Position Manual, the Government Finance Statis-
tics Manual 2014, and the Monetary and Financial Statistics Manual and Compilation Guide.

We hope that this manual will contribute to increasing the number of countries with QNA systems. The IMF Statis-
tics Department will continue to provide training and technical assistance to help countries develop and improve their
QNA data in line with the Manual’s recommendations.
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Introduction

This chapter introduces the scope and role of quarterly
national accounts in the framework of macroeconomic
statistics. It emphasizes the time-series nature of quar-
terly GDP data to analyze recent trends and busi-
ness-cycle movements. The chapter also highlights the
importance of temporal consistency between quarterly
and annual accounts. Finally, the main changes to the
2001 edition are summarized.

Background

1 Quarterly national accounts (QNA) constitute a
system of integrated quarterly time series coordinated
through an accounting framework. QNA adopt the
same principles, definitions, and structure as the an-
nual national accounts (ANA). In principle, QNA
cover the entire sequence of accounts and balance
sheets in the System of National Accounts 2008 (2008
SNA). In practice, the constraints of data availability,
time, and resources mean that QNA are usually less
complete than ANA. The coverage of the QNA sys-
tem in a country usually evolves. In the initial stage
of implementation, only estimates of gross domestic
product (GDP) with a split by industry and/or type of
expenditure may be derived. Gross national income
(GNI), saving, and consolidated accounts for the
economy can follow next. Extensions can be made as
the use of the system becomes more established, data
sources become available, and users become more fa-
miliar with the data. Additional breakdowns of GDP,
institutional sector accounts and balance sheets, and
supply and use reconciliation may be added.

2 This second edition of the Quarterly National
Accounts Manual (hereafter, the manual) revisits and
expands the first edition published in 2001. An update
of the manual was required in view of the many devel-
opments in the compilation of QNA that have taken
place since 2001, and also to make the manual fully
consistent with the international statistical standards
resulting from the adoption of the 2008 SNA.

3 The manual is written for both beginning and
advanced compilers. In addition, it will be of interest
to sophisticated data users. Most of this manual ad-
dresses issues, concepts, and techniques that apply to
the whole system of national accounts. The discussion
on data sources in Chapter 3 focuses on components
of GDP by production, by expenditure, and by income.
Although this reflects the main interest of first-stage
compilers, it should not be taken to mean that QNA
should stop there. As shown in Chapter 4, GNI and
saving for the total economy can be readily derived in
most cases, and further extensions are also feasible. In
particular, the quarterly expenditure and income com-
ponents of GDP, in conjunction with balance of pay-
ments data, provide all items for the full sequence of
consolidated accounts for the total economy.

4 Several countries with advanced QNA have ex-
panded their systems to include a complete set of
quarterly accounts by institutional sector. Other coun-
tries are currently aspiring to do so in the medium
term. Most of the sources and methods discussed in
this manual are also relevant for the compilation of
quarterly sectoral accounts. However, this manual re-
mains primarily oriented toward the compilation of
GDP and other components for the total economy.

5 This manual is intended for readers who have a
general knowledge of national accounts methodol-
ogy. The manual aims at full consistency with the 2008
SNA, and duplication of material presented in the lat-
ter is avoided as much as possible. Thus, for general
national accounts issues, readers are referred to the
2008 SNA.

6 This chapter discusses the main purposes of
QNA and the position of QNA between ANA and
short-term indicators. It also discusses some impor-
tant aspects of QNA, such as their time-series char-
acter, the usefulness of seasonally adjusted QNA data,
their relation to ANA, the importance of transpar-
ency, and the rise of early estimates for policymaking.
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An outline of the manual is given. Finally, a brief sum-
mary of the changes to the 2001 edition is provided.

Purposes of Quarterly National
Accounts

7 'The main purpose of QNA is to provide a picture
of current economic developments that is more timely
than that provided by the ANA and more comprehen-
sive than that provided by individual short-term indica-
tors. To meet this goal, QNA should be timely, coherent,
accurate, comprehensive, and reasonably detailed. If
QNA fulfill these criteria, they can serve as a framework
for assessing, analyzing, and monitoring current eco-
nomic developments. Furthermore, by providing time
series of quarterly data on macroeconomic aggregates
in a coherent accounting framework, QNA allow analy-
sis of the dynamic relationships between these aggre-
gates (particularly, leads and lags). Thus, QNA provide
the basic data for business-cycle analysis and for eco-
nomic modeling purposes. Also, QNA have a particular
role to play for accounting under high inflation, sharp
changes in relative prices, and where annual source data
are based on varying fiscal years. In addition, as with the
annual accounts, QNA provide a coordinating concep-
tual framework for design and collection of economic
source statistics and a framework for identifying major
gaps in the range of available short-term statistics.

8 QNA can be seen as positioned between ANA
and specific short-term indicators in many of these
purposes. QNA are commonly compiled by combin-
ing ANA data with short-term source statistics and
ANA estimates, thus providing a combination that is
more timely than that of the ANA and that has in-
creased information content and quality compared
with short-term source statistics.

9 QNA should be available within three months
after the end of the reference quarter. ANA, on the
other hand, are produced with a considerable time
lag. The initial ANA (accounts based on annual data
as opposed to first estimates on the basis of the sum
of the four quarters) are often available six months or
more after the end of the year. Even if the ANA were
as timely as the QNA, they would not provide timely
information about the current economic situation
since the information for, say, the first quarter would
be delayed. Also, annual information is insufficient
for monitoring of the business cycle, and the timing
of economic policy aimed at affecting the business

cycle, since it masks higher frequency developments.
Within-the-year economic developments are not
shown in the ANA. In addition, developments that
started in one year and end in the next may not be vis-
ible in the ANA (see Example 1.1). The strength of the
ANA is to provide information about the economic
structure and long-term trends, rather than to pro-
vide data needed for monitoring the business cycle.

10 QNA are best positioned for forecasting pur-
poses as they provide up-to-date information on the
current economic situation. Furthermore, quarterly
data more adequately reflect the dynamic relation-
ships between economic variables (leads and lags
in particular), and they provide four times as many
observations, which is very helpful when using math-
ematical techniques such as regression analysis.

11 QNA are indispensable during times of high infla-
tion or sharp changes in relative prices for at least two
reasons. First, in these circumstances, one of the basic
axioms of the ANA is violated: namely, the assumption of
price homogeneity over time. Although this basic axiom
never fully applies (unless there are no price changes),
in times of low inflation, it does not affect the usefulness
of the ANA. However, in situations of high inflation,
adding up current price data over a year becomes mean-
ingless because the prices vary so much within the year.
QNA are much less affected by this situation (although
under extreme circumstances the accounting period
should even be shorter). Second, the problem of holding
gains is much less severe for QNA than for ANA and can
more easily be eliminated because changes in valuation
are less frequent in a shorter accounting period.

12 QNA are less timely than short-term indicators,
but they provide a more comprehensive picture of
current economic developments organized in an inte-
grated framework for analyzing the data. Short-term
indicators such as price indices, labor market indica-
tors, industrial production indices, and turnover data
for retail trade are often available on a monthly basis
shortly after the reference period. These short-term
indicators provide valuable information on specific
aspects of current economic developments. However,
these indicators do not provide a coherent, compre-
hensive, and consistent picture of the different aspects
of the current economic situation. This hampers
tracing the causes of current problems and identify-
ing potential future developments. For instance, for
a country facing decreasing domestic output growth,
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Example 1.1 Monitoring Business Cycles—Quarterly GDP Data (Seasonally Adjusted) versus Annual GDP Data

1650
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The chart shows quarterly and annual constant GDP (gross domestic product) price for a hypothetical economy and
illustrates how annual data may mask the cyclical movements. In this example, the QNA (quarterly national accounts)
data show that the economy was growing during 2012 and that the upturn from the preceding slump started around
the first quarter of 2012. In contrast, the ANA (annual national accounts) data show that the economy contracted

in 2012 compared with 2011. The growth during 2012 first emerges in the ANA when the annual estimates for 2013

become available.

The situation is further aggravated by the usual time lag of the ANA, with the first annual estimates for 2013 not avail-
able until 2014.While the QNA will show the upturn in the first quarter of 2012 in 2012, the ANA will not show that up-
turn until 2014. By that time, the economy in this example has just gone through a second downturn. Thus, an upturn
in economic activity would already have changed into a downturn while the ANA would still show positive growth.

in addition to identifying affected industries (as a
detailed production index would allow), it would be
helpful to identify causes such as decreasing domestic
demand or falling exports and to further trace deeper
causes such as income, saving, and investment pat-
terns affecting demand categories. A key advantage
of the QNA is that they assemble and integrate these
indicators into the consistent analytical framework of
the national accounts.

13 A criticism of QNA is that quarterly GDP is not
a good business-cycle indicator, because GDP includes
activities such as government and agriculture that do
not necessarily respond to changes in the business cycle.
For this reason, it is argued that a less comprehensive
measure, such as a volume index for manufacturing

industries, is preferable as a business-cycle indicator.
However, the QNA should not be reduced to being
a vehicle for compiling summary aggregates such as
GDP. Quarterly GDP can be broken down into specific
economic activities or expenditure components, which
provides a view of economic activities that are deemed
more relevant for business-cycle analyses. The QNA
also provides an integrated framework for analyzing
economic statistics, thus allowing the examination and
analysis of developments and behavior.

Quarterly National Accounts
as Time Series

14 QNA data should be presented in a time-series
format. A time series is a collection of observations



ordered in time. To be temporally comparable, a time
series should present the following characteristics:
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a. Observations of a time series should measure
the same concept over time.

b. Measurement of the same concept should be
consistent over time with respect to statistical
standards and units of measurement.

c. Time periods should be in the same unit (e.g.,
months, quarters, etc.). Periods of different
length are not comparable.

d. QNA should be compiled and disseminated in
quarterly discrete form. Cumulative data do not
constitute time series.! Observations of a cumu-
lated series cannot be compared, because they
measure periods of time with different length.

15 For time series recorded in a consistent manner
over time, series of period-to-period changes (e.g.,
GDP quarter-to-quarter growth) or changes from the
same period of the previous year (e.g., GDP growth
between the third quarter of the current year to the
third quarter of the previous year) are generally used
to assess short-term movements or annual trends
from quarterly data. However, these changes should
be analyzed with caution, as the comparison between
quarters may be influenced by changing seasonal and
calendar effects, international standards, or method-
ological advances that intervened over time.

16 A time-series format of QNA data is essential for
a number of uses: business and trend cycle analysis,
identifying turning points, studying dynamic relation-
ships between economic variables (in particular, leads
and lags), and forecasting. Most of these analyses re-
quire long time series. In a situation where QNA have
only recently been started, it is recommended to extend
the series backward. As a rule of thumb, for purposes of
regression analysis and seasonal adjustment, the time
series should cover at least five years. A QNA series that
is restricted to two consecutive years cannot be consid-
ered a time series, because such a presentation would
not allow comparisons with preceding years. This re-
quirement for a time-series character of the QNA has
important implications for the design of QNA compila-
tion techniques (as described in later chapters).

'For instance, data covering January—March, January-June, January—
September, and so on. Annex 1.1 illustrates the disadvantage of
cumulative data when identifying turning points.

17 The importance of presenting monthly and
quarterly data as time series for the purposes of
analyzing trends and turning points is illustrated in
Annex 1.1. The numerical example provided there
shows that in measures of change from the same pe-
riod of the previous year, turning points in the data
can be seen with a systematic delay, which in most cir-
cumstances is substantial. The average delay is around
half a year in discrete data and around three quarters
in cumulative data. As shown in Example 1.1, rates of
change from the same period in the previous year can
indicate that an economy is still in recession when it
has actually been recovering for some time.

Seasonally Adjusted Data and
Trend-Cycle Estimates

18 Seasonal adjustment? is the process of removing
seasonal and calendar effects from a time series. The
purpose of seasonal adjustment is to provide users
with additional series where some of these compo-
nents have been removed. In seasonally adjusted data,
the effects of recurrent within-a-year patterns—the
seasonal and calendar patterns—are removed, while
in trend-cycle estimates the impact of irregular events
are also adjusted for. Calendar adjusted data remove
only the impact of calendar effects from the original
series.

19 Opinions differ among both users and compil-
ers whether it is the role of statistics agencies to pro-
duce seasonally adjusted and trend-cycle estimates.
Opinions differ on the usefulness of seasonally ad-
justed data and whether seasonal adjustment and
trend-cycle estimation should be the responsibility of
compilers of official statistics. Consequently, country
practices in this respect differ. Some statistical of-
fices do not publish any seasonally adjusted data or
trend-cycle estimates at all, considering it to be part
of users’ analysis of the data. Others focus on season-
ally adjusted data and trend-cycle estimates, and may
not compile or publish unadjusted QNA estimates.
Most publish seasonally adjusted data and trend-
cycle estimates in addition to the unadjusted figures
(at least for the main aggregates), and this practice is
encouraged.

*Well-established techniques are available for seasonal adjustment,
such as the X-12/X-13 and TRAMO-SEATS methods (discussed in
Chapter 7).



20 A basic principle of this manual is to compile
QNA from unadjusted source data and to apply sea-
sonal adjustment/trend-cycle estimation to the re-
sulting estimates (or the short-term indicators used
to derive them). The discussions on sources and
methods in this manual, and in particular the discus-
sions concerning benchmarking, are all based on this
premise. This premise is derived from the need to
serve different users’ needs as well as from practical
compilation considerations. As illustrated in Box 1.1,
unadjusted data, seasonally adjusted data, and trend-
cycle estimates are useful for different purposes. The
unadjusted data describe what happened in each
period, while the seasonally adjusted data and the
trend-cycle estimates provide a perspective of the un-
derlying movements in the series. Thus, users should
have access to all three sets of data. While QNA es-
timates based on unadjusted data allow seasonal
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adjustment, the reverse—deriving unadjusted QNA
estimates from seasonally adjusted data—is not pos-
sible. QNA compilation of adjusted and unadjusted
data should ideally be derived using a coordinated
and integrated process.

21 Seasonally adjusted data and trend-cycle es-
timates are needed to identify changes in the busi-
ness cycle and turning points. Turning points in the
business cycle may not be visible if seasonal patterns
and one-time events in the data are not filtered out.
Using growth rates from the corresponding quarter
of the previous year rather is not an adequate solu-
tion for business-cycle analysis, as explained above
(see Annex 1.1 for further explanation of this issue).
Furthermore, growth rates from the corresponding
quarter do not fully exclude seasonal elements (for
instance, religious holidays may rotate and take place

Box 1.1 Seasonal Adjustment: Unadjusted Data, Seasonally Adjusted Data, Trend-Cycle Estimates—

What Do Users Want?

Main Use of the Data

Business-cycle analysis
Turning point detection
Short- and medium-term forecasts

Short-term forecasts of stable but
highly seasonal items (such as
electricity consumption)
Long-term forecasts

Analysis of the effect of particular
events (such as a strike)

To determine what actually
happened (e.g., how many people
were unemployed in November)
Policy formulations

Macroeconomic model building

Estimation of behavioral
relationships

Data editing and reconciliation by
statistical compilers

Components of Interest

Trend-cycle and irregular components
Trend-cycle and irregular components
Original unadjusted series and all its
components (trend-cycle, irregular, seasonal
factors, preadjustment factors, etc.)
Seasonal factors plus the trend-cycle
component

Annual data and possibly the trend-cycle
component of monthly and quarterly data

The irregular component and any
preadjustment factors
Original unadjusted series

Original unadjusted series and all its
components (trend-cycle, irregular, seasonal
factors, preadjustment factors, etc.)

Could be unadjusted, adjusted, trend-cycle,
or all components, depending on the main
purpose of the model

Could be unadjusted, adjusted, trend-cycle,
or all components, depending on the main
use of the estimated relationships

Original unadjusted series, seasonally
adjusted data, irregular component, and
trend-cycle component

Components of Less Relevance

Unadjusted data
Unadjusted data

Unadjusted monthly and quarterly
data, seasonally adjusted data, and
the irregular components

Seasonally adjusted and trend-
cycle data
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in different quarters, the number and type of working
days in a quarter differ from year to year, etc.).

22 Unadjusted data and other components of the
series are needed for other purposes, including vari-
ous aspects of monitoring current economic develop-
ments. For short-term forecasting of highly seasonal
series, all components may be needed, particularly the
seasonal component. Economic policy formulation
may also require information on all components of
the series; while for analysis of the effects of particular
events, identification of the irregular component may
be most important. Unadjusted data are also required
for purposes such as econometric modeling, where the
information contained in the seasonal component of
the series may play a particular role in determining the
dynamic relationship among the variables.> Also, for
the most recent data in the series, seasonally adjusted
data and trend-cycle estimates are subject to additional
revisions compared with the unadjusted series.

23 Some users may prefer the unadjusted data
because they may want to seasonally adjust the data
themselves by applying their own seasonal adjustment
procedures. Some aspects of seasonal adjustment re-
main controversial, partly reflecting the many sub-
jective and somewhat arbitrary choices involved in
seasonal adjustment, including the choice of method
(e.g., X13-ARIMA versus TRAMO-SEATS), the model
decomposition (additive or multiplicative), the treat-
ment of outliers, and the choice of filters.* For these
and other reasons, it has been argued that statistical
offices “should produce the raw data and the users can
then use their own software for treating seasonal data
in the way they want and in which their analysis calls
for”> However, the statistical office may have particular
information about special events impacting on the se-
ries. A key advantage in carrying out seasonal adjust-
ment is to provide a single and consistently estimated
official GDP to all users.

24 Seasonal adjustment may also assist compilers
in detecting abnormalities in the data and allow bet-
ter checks on plausibility of data (in particular, growth
rates). Thus, it may be easier to identify some types of
errors or discrepancies and their causes with adjusted

*See, for instance, Bell and Hillmer (1984), pp. 291-320.

*See, for instance, chapter 5 of Alterman, Diewert, and Feenestra
(1999) for a discussion of many of these controversial issues.
>Hyllenberg (1998), pp. 167-168.

data than with unadjusted data. On the other hand,
the adjustments may obscure discrepancies and ab-
normalities in the unadjusted data that do not relate
to seasonality. Also, it is more difficult to interpret dis-
crepancies in the adjusted data, because it is uncertain
to what extent the discrepancies were already implicit
in the unadjusted data.

25 Although seasonal adjustment removes the iden-
tifiable regular repeated influences on the series, it does
not and should not remove the impact of irregular
events. Consequently, if the impact of irregular events
is strong, seasonally adjusted series may not represent a
smooth and easily interpretable series. To further high-
light the underlying trend-cycle, most standard seasonal
adjustment packages also calculate a smoothed trend-
cycle series, representing an estimate of the combined
long-term trend and the business-cycle movements in
the series. Several countries include these estimates in
their publications, and this practice enhances transpar-
ency and credibility of the seasonal adjustment results.
However, the presentation should highlight the lower
reliability of the trend-cycle estimates for the latest ob-
servations (as explained in Chapter 7).

Consistency Between Quarterly
and Annual Accounts

26 To avoid confusion about interpreting eco-
nomic developments, it is essential that the QNA are
consistent with the ANA.¢ Differences in growth rates
between QNA and ANA cause confusion in the users
and uncertainty about the reliability of the actual
measurements. Consistency means that the sums (or
averages if the system is based on index numbers) of
the estimates for the four quarters of the year should
be equal to the annual estimates. In a situation where
the ANA or ANA components are built up from the
QNA, consistency is achieved by construction. ANA
are more commonly based, however, on different
sources than the quarterly estimates, and therefore,
differences are expected. To overcome this issue, the
QNA data should be aligned with the annual data; the
process to achieve this is known as “benchmarking.”
One advantage of benchmarking is that incorporat-
ing the usually more accurate annual information into

¢Consistency is a strict requirement for nonseasonally adjusted
quarterly national accounts. For seasonally adjusted data, incon-
sistencies with annual national accounts may derive from the
application of seasonal adjustment procedures.



the quarterly estimates increases the accuracy of the
quarterly time series. Benchmarking also ensures an
optimal use of the quarterly and annual source data in
a time-series context.

27 Benchmarking deals with the problem of com-
bining a time series of high-frequency data (e.g., quar-
terly data) with less frequent but more accurate data
(e.g., annual or less frequent data). Benchmarking
also arises when the annual estimates are anchored to
more comprehensive and detailed surveys and cen-
suses that are performed only every few years. The
same basic principle applies to quarterly and annual
benchmarking; however, as shown through the tech-
nical discussion in Chapter 6, quarterly benchmark-
ing is technically more complicated.

28 Benchmarking has two main aspects, which in the
QNA context are commonly looked upon as two differ-
ent topics: (a) quarterly distribution” of annual data to
construct time series of historical QNA estimates (“back
series”) and to revise preliminary QNA estimates to
align them to new annual data when they become avail-
able, and (b) extrapolation to update the QNA series by
linking in the quarterly source data (the indicators) for
the most current period (“forward series”).

29 The general objective of benchmarking is to pre-
serve as much as possible the short-term movements
in the source data under the restrictions provided by
the annual data and, at the same time, ensure that the
sum of the four extrapolated quarters is as close as pos-
sible to the unknown future annual data. Preserving
the short-term movements in the source data is im-
portant, since the indicator provides the only available
explicit information to estimate QNA components.
The optimal preservation of the short-term move-
ments in the data is one of the basic premises of this
manual. Therefore, the core problem of benchmarking
in a quarterly context is how to align a quarterly in-
dicator time series to annual data while maintaining
the quarterly pattern and without introducing artifi-
cial discontinuities from the last quarter of one year
to the first quarter of the next year. This problem is
known as the “step problem.” To avoid the step prob-
lem, several mathematical techniques have been de-
veloped. Chapter 6 presents two techniques: (a) the

’It encompasses the techniques of interpolation for stock data
and temporal distribution for flow data. For more on this, see
Chapter 6.
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proportional Denton method, which is optimal under
the general benchmarking objective stated above, and
(b) the proportional Cholette-Dagum method with
autoregressive errors, which under certain conditions
may improve accuracy when extrapolating quarterly
estimates beyond the available annual benchmarks.

30 To be consistent, QNA and ANA should use the
same concepts. As mentioned, the manual seeks full
consistency with the 2008 SNA and aims to avoid any
unnecessary duplication. Nevertheless, some concep-
tual issues have a stronger incidence and more sub-
stantial consequences on a quarterly than on an annual
basis, which necessitates some further discussion. The
most important conceptual issue in this respect is the
time of recording, particularly in two cases: (a) long-
production cycles and (b) low-frequency payments.
Long-production cycles (or production cycles that
are longer than one accounting period) mainly con-
cern construction, manufacturing of durable goods,
and agriculture and forestry. The problems involved
can be very substantial for QNA compilation and are
discussed in Chapter 11. Low-frequency payments are
payments made on an annual basis or in infrequent
installments over the year. Examples of such pay-
ments are dividends, end-of-year or vacation bonuses,
and taxes on the use of fixed assets and other taxes on
production. These issues are discussed in Chapter 4.

Transparency in Quarterly
National Accounts

31 Transparency is a fundamental requirement of
QNA for users, particularly when it comes to revi-
sions. To achieve transparency;, it is important to pro-
vide users with documentation regarding the source
data used and the way they are adjusted. As well,
documentation should be provided on the compila-
tion process. This will enable users to make their own
judgments on the accuracy and reliability of the QNA
and will preempt possible criticism of arbitrary data
manipulation. In addition, users should be informed
about release dates according to a preannounced ad-
vance release calendar to avoid any impression of
manipulative timing of publication. To avoid misper-
ceptions, it is advisable that the compiling agency
takes a proactive approach to educate users.

32 Revisions are undertaken to provide users with
data that are as timely and accurate as possible. Resource



constraints and respondent burden can cause tension
between timeliness of published data, on the one hand,
and reliability, accuracy, and comprehensiveness on the
other. To balance these factors, preliminary data are
compiled and later revised when more and better source
data become available. Revisions provide the possibility
to incorporate new and more accurate information into
the estimates, and thus to improve their accuracy, with-
out introducing breaks in the time series.
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33 Although revisions sometimes may be per-
ceived as reflecting negatively on the trustworthiness
of official statistics, delaying the implementation of
revisions may increase the size of later revisions (e.g.,
if they are in same direction, because they are cuamula-
tive). Experience has shown that more sophisticated
users understand that publishing large revisions, es-
pecially when supported by improvements in source
data and methods, is a sign of integrity. Not incorpo-
rating known revisions actually reduces the trustwor-
thiness of data, because the data do not reflect the best
available information, and the public may know this
or find out (for instance, the public may wonder why
a revision in the monthly production index is not re-
flected in the QNA). In a time-series-oriented compi-
lation system, suppression of revised information can
also be cumbersome and costly, and can cause estima-
tion errors.

34 To minimize the number of revisions needed
without suppressing information, it is advisable to
coordinate statistical activities. The revision sched-
ule should be largely driven by arrival of source data,
and coordinating their arrival would help reduce the
number of revisions needed.

35 Transparent publication and revision policies
help address any concerns users may have about revi-
sions. In addition, users need to be clearly informed
about the causes of revisions and how these revisions
are incorporated in the QNA estimates. Countries
have adopted different approaches to revisions in re-
sponse to their own circumstances. However, some
important elements that constitute best practice are
(a) candid and easily available documentation of
sources and methods, (b) easily available documenta-
tion of the size and causes of revisions, and (c) release
and revision dates that are well known and published
through an advance release calendar. These prac-
tices are all required or encouraged by the IMF’s data

dissemination standards.® In addition, electronic re-
lease of the complete time series, not only the data for
the most recent periods, will make it easier for users
to update their databases. These issues are further dis-
cussed in Chapter 12.

36 Itisadvisable to take a proactive approach to ed-
ucate users. Educating users, while valuable for most
statistical areas, is particularly important for QNA
because of their policy relevance and technical com-
plexity. This introductory chapter has not only em-
phasized the usefulness of QNA, but also has pointed
out inherent weaknesses. Compilers must be candid
about these issues with the public and pursue trans-
parency of sources and methods for compiling QNA.
For instance, experience has shown that a proactive
approach can help reduce complaints about revisions.
Also, compilers should educate users about the ana-
lytical possibilities and other benefits of the QNA data.
Enhanced contact with users may also help compilers
detect weaknesses in the estimates or their presenta-
tion. In addition, users sometimes have their own eco-
nomic information that could be helpful to compilers.

37 Users should be informed about the mean-
ing of the data and the limitations, and inappropri-
ate uses should be discouraged. Given the likelihood
of future revisions, users should be cautioned about
the lower relative robustness of the most recent re-
lease. To achieve a prudent appraisal of developments,
users should be advised to also consider the trend in
the data over several quarters in addition to the latest
quarter alone. As well, if QNA data are presented in
an annualized format, either as compounded growth
rates or as levels multiplied by four, it is important to
explain that this presentation magnifies the irregu-
larity and uncertainty of QNA data. Similarly, using
growth rates with more than one digit behind the
decimal point gives the impression that the data are
significantly more precise than they generally are.

38 Several approaches can be taken to educate
users. Seminars could be conducted for specific au-
diences, such as specialized journalists, interested
parliamentarians, and users within the central bank,
government agencies such as the Ministry of Finance

8Current data dissemination standards of the IMF include Special
Data Dissemination Standard Plus (SDDS Plus), Special Data
Dissemination Standard (SDDS), and the enhanced General Data
Dissemination System (e-GDDS).



or the Department of Commerce, or with the aca-
demic community. Direct inquiries by users are good
occasions for compilers to explain specific issues. For
the general public, the occasion of new releases, which
often brings the QNA to public attention, can be used
to highlight points of interest. In particular, attention
should be given to revisions and their causes. Also,
in presenting the data, care should be taken to exem-
plify proper use, as indicated above. The best way to
go about this is to provide press releases tailored to the
style of the media, ready to print.

Early Estimates

39 In some countries, early estimates of QNA are
released fairly shortly after the reference period.” The
terminology is designed to emphasize that shortcuts
have been taken and that, consequently, the data are
particularly subject to revision. The shortcuts usually
include use of data for only one or two months of the
quarter for some or all components, with the missing
month(s) estimated by extrapolation using mechani-
cal methods such as those discussed in Chapter 10.
Another common shortcut is the use of data with
less complete response rates than the data used for
subsequent QNA estimates. Early estimates only dif-
fer from subsequent QNA estimates, in that they use
a higher proportion of such methods. Consequently,
early estimates do not raise additional conceptual is-
sues, although the practical concerns about informing
users of their limitations and assessing the record of
revisions for QNA are even more crucial. Early esti-
mates may be more limited in coverage of the 2008
SNA variables (for instance, they may cover variables
from the production account only) or be published in
a more aggregated form. Publication of less detail is a
recognition that the statistical noise is greater in disag-
gregated data and will emphasize the limitations of the
estimates to users. Preferably, the level of compilation
would be the same as for subsequent estimates, be-
cause a different level of compilation requiring the use
of different methods may cause unnecessary revisions.

Outline of the Manual

40 This manual comprises four parts. The first part
(Chapters 1 and 2) introduces the basic principles and

°Early estimates of quarterly GDP are also referred to as advance,
flash, or preliminary estimates.
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concepts of QNA and lays out strategic issues for their
implementation. It is intended to be of particular in-
terest to those setting up a new system. In addition, it
will also be useful to those reviewing existing systems.
Chapter 1 defines the scope and role of QNA and dis-
cusses the links between QNA, annual accounts, and
short-term statistics. Chapter 2 deals with managerial
and organizational issues and suggests main steps in
establishing and maintaining a QNA system.

41 The second part (Chapters 3 and 4) deals with
data sources. Chapter 3 reviews the commonly used
data sources that are used by countries to compile
quarterly GDP by industry, by type of expenditure,
and by income category. Chapter 4 discusses the main
sources to compile a complete sequence of accounts,
possibly by institutional sectors. There is increasing
interest in measuring the economy “beyond GDP” on
a quarterly basis.

42 The third part (Chapters 5-8) illustrates the
basic methodology for QNA compilation. Chapter 5
is an overarching chapter that discusses how to re-
solve specific QNA compilation issues such as time
of recording issues and seasonal effects. Chapters 6-8
discuss in detail specific methods required for com-
piling QNA. Chapters 6 deals with benchmarking and
reconciliation techniques. These techniques are essen-
tial in all countries where annual sources are of higher
quality and more comprehensive than quarterly
sources, and there is a need to make QNA estimates
consistent with ANA benchmarks. Basic principles
of seasonal adjustment are discussed in Chapter 7.
The chapter is intended particularly for those starting
a new system as well as those with existing systems
that do not yet have seasonally adjusted data. Finally,
Chapter 8 deals with specific QNA issues related to
price and volume measurement. The problem of ag-
gregation over time is relevant to all compilers, while
the issues associated with chain-linking pertain to
more advanced systems.'

°The term “volume” is used for measures that exclude the effects
of changes in prices of the components that make up the item.
The exclusion of the effect of price changes means that changes

in a time series of volume measures are driven by quantity and
quality changes. Volume can be contrasted with quantity, which is
limited to data that can be expressed in physical units. Accord-
ingly, quantity measures do not take into account quality change
and are not applicable for unquantifiable items or aggregates of
different items. Volume can also be contrasted with estimates in
real terms which refer (in precise national accounts terminology)



43 The fourth part (Chapters 9-12) discusses ad-
vanced methods for improving the accuracy, reliabil-
ity, and timeliness of the quarterly estimates. Chapter 9
provides a framework for compiling and validating
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estimates of quarterly GDP and other main quarterly
aggregates. A quarterly supply and use model is pro-
posed to integrate QNA compilation with available
annual supply and use tables (SUT). Chapter 10 il-
lustrates best practices to fill data gaps for calculating
early estimates of quarterly GDP. Chapter 11 ex-
plains how to measure unfinished output as work-in-
progress in the QNA. Finally, Chapter 12 emphasizes
the importance of setting up a sound and coordinated
revision policy of QNA data and explains ways to
monitor the reliability of GDP estimates using revi-
sions analysis.

Main Changes to the 2001 Edition

44 The second edition of the manual broadly main-
tains the structure of the 2001 edition. The new edi-
tion contains one additional chapter on specific QNA
compilation issues. Two chapters are redrafted: Chap-
ter 9 on editing procedures and Chapter 10 on early
estimates. The remaining nine chapters are updated
versions of the existing chapters with improved and
additional content.

45 The manual realigns with the main changes
made by the 2008 SNA, in particular those related to
the scope of transactions and the production bound-
ary (2008 SNA, Annex 3.C) and those related to the
extension of the concept of assets and capital forma-
tion (2008 SNA, Annex 3.D). Chapters 3 and 4 on data
sources have been amended accordingly.

46 The updated manual adds a number of im-
provements based on best practices and country
experience in the compilation of QNA. The most
substantial additions refer to four areas of the QNA
methodology: (i) reconciliation procedures, (ii) a
supply and use model for validating quarterly GDP
estimates, (iii) early estimates of quarterly GDP,
and (iv) real-time database and revisions analysis of
QNA data.

to measures of the purchasing power of an item (i.e., in reference
to prices of other items). In common usage, “real” is often used
for purchasing power as well as volume measures. While constant
price estimates are a common form of volume measure, the term
also includes fixed-base and chain-linked volume indices.

47 Chapter 6 on benchmarking is expanded to
cover the problem of reconciling QNA series subject
to both annual benchmarks and quarterly contempo-
raneous constraints. An optimal simultaneous proce-
dure based on the Denton method is identified and
recommended. A two-step reconciliation procedure is
also recommended when the dimension of the prob-
lem is too large to be resolved simultaneously. These
procedures may be relevant to reconcile discrepancies
between ANA, QNA, and quarterly accounts by insti-
tutional sectors.

48 Drawing on recent country experience, Chap-
ter 9 introduces a quarterly supply and use model
as a validation tool to assess the coherence of inde-
pendently derived quarterly estimates of GDP by
production and by expenditure. When annual SUT
are available, a quarterly supply and use model is pro-
posed to transform aggregate GDP discrepancies into
detailed product imbalances. A detailed view can fa-
cilitate the identification of the most critical areas of
intervention for improving the quality of the quar-
terly GDP data.

49 Chapter 10 provides methodological guide-
lines and practical advice on how to calculate early
estimates of quarterly GDP in the broader context of
QNA, how to assess their quality, and how to com-
municate these estimates to the users. This chapter is
intended to help statistics agencies to develop early
estimates of quarterly GDP.

50 Chapter 12 proposes statistical measures to
analyze revisions of QNA data. Following a well-
established Organization for Economic Co-op-
eration and Development (OECD) methodology,
the manual proposes that a real-time database of
QNA estimates is created and maintained over
time, from which descriptive statistics of revisions
can be calculated to quantify and summarize re-
visions made to preliminary estimates at different
stages. From this analysis, compilers can derive
valuable information on the magnitude and direc-
tions of GDP revisions, identify weaknesses in the
compilation process, and implement the necessary
improvements.

51 Other relevant changes have been incorporated
in the areas of benchmarking, seasonal adjustment,
and chain-linking. A variant of the Cholette-Dagum
benchmarking method is now suggested as an



alternative to the Denton method for extrapolation
(Chapter 6). Guidelines on seasonal adjustment are
aligned with recent developments and best practices,
including the treatment for calendar effects (Chap-
ter 7). Finally, new advances in the calculation of
quarterly chain-linked estimates are accounted for
in Chapter 8 (e.g., the formula to calculate additive
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contributions to quarterly GDP growth from chain-
linked components).

52 Finally, the new edition updates and incorporates
the relevant content of chapters “V. Editing and Recon-
ciliation” and “VII. Mechanical Projections” of the 2001
edition into “Editing Procedures” (Chapter 9) and “Early
Estimates of Quarterly GDP” (Chapter 10), respectively.



Annex 1.1 Identification of Turning Points

1 This annex provides a numerical example illus-
trating the importance of presenting monthly and
quarterly economic information as time series and
the derived rates of change in the time series on a
period-to-period basis, for the purposes of analyzing
trends and turning points in the data (as emphasized
in Chapters 1 and 7). In the absence of seasonally
adjusted time series and trend-cycle estimates, it is
common practice to present changes from the same
period in the previous year, instead of period-to-
period changes. As shown in Example 1.1, rates of
change from the same period of the previous year
can be inadequate in identifying the current trend

in economic activity, indicating, for example, that an
economy is still in recession when it has actually been
recovering for some time. If changes from the same
period of the previous year are used, turning points in
the data show up with some delay, which in some cir-
cumstances can be substantial. The average delay can
be shown to be around half a year in discrete data and
around three-quarters of a year in cumulative data.

2 In addition to delaying identification of turning
points, changes from the same period of the previous
year do not fully exclude all seasonal elements (e.g.,
religious holidays rotate and take place in different
quarters, or the number of working days of a quarter

Example A1.1 Identification of Turning Points

Rates of Change

Changes from the
Same Quarter of

Changes from the
Same Quarter of

Quarter Discrete Data Cumulative Data
gl 2010 1,537.9 1,537.9
g2 2010 1,530.2 3,068.1
g3 2010 1,522.6 4,590.7
g4 2010 1,515.0 6,105.8
q12011 1,507.5 1,507.5
g2 2011 1,500.0 3,007.5
g3 2011 1,470.0 4,477.5
g4 2011 1,440.0 5,917.5
ql2012 1,350.0 1,350.0
g2 2012 1,395.0 2,745.0
g3 2012 1,425.0 4,170.0
g4 2012 1,575.0 5,745.0
q12013 1,605.0 1,605.0
g2 2013 1,590.0 3,195.0
g3 2013 1,575.0 4,770.0
g4 2013 1,500.0 6,270.0
q12014 1,500.0 1,500.0
g2 2014 1,515.0 3,015.0
g3 2014 1,530.0 4,545.0
g4 2014 1,545.0 6,090.0

Note: Bold type indicates turning points.

Quarter-to- the Previous Year the Previous Year
Quarter (Discrete Data) (Cumulative Data)
-0.5%
-0.5%
-0.5%
-0.5% -2.0% -2.0%
-0.5% -2.0% -2.0%
-2.0% -3.5% -2.5%
-2.0% -5.0% -3.1%
-6.3% -10.4% -10.4%
3.3% -7.0% -8.7%
2.2% -3.1% -6.9%
10.5% 9.4% -2.9%
1.9% 18.9% 18.9%
-0.9% 14.0% 16.4%
-0.9% 10.5% 14.4%
-4.8% -4.8% 9.1%
0.0% -6.5% -6.5%
1.0% -4.7% -5.6%
1.0% -2.9% -4.7%
1.0% 3.0% -2.9%
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Example A1.1 Identification of Turning Points (continued)
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may differ from year to year). Moreover, in addition to
any irregular events affecting the current period, these
year-to-year rates of change will reflect any irregular
events affecting the data for the same period of the
previous year.

3 Consequently, year-to-year rates of change are
not suitable for business-cycle analysis, and analyzing
the economy only on the basis of these rates of change
can have an adverse impact on the soundness of mac-
roeconomic policy.

4 If the changes from the same period in the previ-
ous year are based on cumulative data (e.g., data that
cover January-March, January-June, etc.), which has

been the tradition in some countries, the delays in de-
termining the turning points are even longer.

5 The numerical example presented in Example
Al.1 is based on a time series of hypothetical data,
starting in the first quarter of 2010, that can be viewed
as representing tons of steel produced in each quarter,
or alternatively, quarterly GDP at constant prices. It
contains three turning points. The first turning point
occurs in quarter 1 of 2012, the second occurs in
quarter 1 of 2013, and the third in quarter 4 of 2013.

6 From the discrete quarterly data presented in
the first column of Example Al.1, these three turn-
ing points are easily seen as the series turns from



(a) decreasing to increasing in quarter 1 of 2012, (b)
increasing to decreasing in quarter 1 of 2013, and
(c) decreasing to increasing in quarter 4 of 2013.
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7 Similarly, from the quarter-to-quarter rates of
change presented in the third column of Example
Al.1, the first turning point is indicated by the shift in
quarterly rates of change from a negative rate in quar-
ter 1 of 2012 to a positive rate in quarter 2 of 2012, the
second turning point by the shift from a positive to a
negative rate of change from quarter 1 to quarter 2 of
2013, and the third turning point by the change from
a negative to a positive rate of change from quarter 4
of 2013 to quarter 1 of 2014.

8 When using changes from the same period of
the previous year (e.g., comparing quarter 1 of 2011
with quarter 1 of 2010) instead of quarter-to-quarter
changes, the delays in identifying the turning points
can be substantial. In the example, the changes from
the same quarter of the previous year are presented in
the fourth column and show the third turning point
as having taken place in quarter 1 of 2014 (i.e., three
quarters after it actually occurred).

9 If the changes from the same quarter in the pre-
vious year are based on cumulative data (as shown in
the final column), the analysis gives the impression
that the turning point took place even one quarter
later.
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This chapter highlights some key statistical and admin-
istrative issues that compilers should consider when
establishing or operating a QNA compilation system.
It seeks to ensure that the compilation system is built
on sound statistical standards and that good manage-
ment practices are employed to facilitate the efficient
operation of the system. There is no single best way
of organizing a QNA compilation system and coun-
tries develop their system based on their needs and
circumstances. This chapter should not be considered
prescriptive or exhaustive. The issues and suggestions
presented should be of benefit not only to agencies that
are setting up a compilation system for the first time
but also to agencies seeking to improve the efficiency of
the compilation system and the overall quality of the
QNA statistics.

Introduction

1 Compilers must address strategic statistical and
organizational issues to facilitate an efficient operation
of the quarterly national accounts (QNA) compilation
system. These issues arise when a QNA compilation sys-
tem is being set up and should be revisited from time
to time during the operational phase. The most impor-
tant statistical issues to be considered are as follows: (i)
coverage of the QNA and (ii) assessment of quarterly
source data and the compilation process. Key organiza-
tional aspects are resource requirements, the compila-
tion schedule, and the release cycle.

2 The overall process involves two phases: a devel-
opment phase and an operational phase. In the de-
velopment phase, the compiler should develop and
assess the compilation approach, select source data,
and establish a back series of QNA data. An impor-
tant first step in this phase is to consult with potential
users to determine how they may use the QNA data.
User needs evolve over time and users may have a

Strategic Issues in Quarterly
National Accounts

better understanding of their needs after new data
become available; therefore, consultation with users
should proceed on an ongoing basis. The main steps
in establishing and maintaining QNA are summa-
rized in Box 2.1. In the operational phase, estimates
are compiled for the reference quarter and estimates
for previous quarters may be revised when new quar-
terly and annual information becomes available. The
data sources, statistical techniques, and compilation
system used for establishing the back series in the
development phase and for updating the series in
the operational phase should be identical, as far as
possible.

Statistical Issues
Coverage of the QNA
General Issues

3 When establishing the QNA, one of the first deci-
sions that the compiler has to make is which parts of
the 2008 SNA should be implemented. The choice will
depend on availability of quarterly source data, the
ANA system in place, resource availability, and user
needs. As mentioned in the introduction to this chap-
ter, an important first step is to consult with potential
users to see what kind of use they could make of QNA
data. This implies assessing what level of detail users
would find desirable.

4 The annual national accounts (ANA)—along
with supporting source data—are usually already in
place when the QNA compilation system is being es-
tablished. Therefore, the next step in designing a QNA
compilation system is to take an inventory of available
source data to determine which parts of the ANA can
be implemented on a quarterly basis. The initial de-
sign of QNA should be based on the ANA as much
as possible, although it is usually simpler and more
aggregated.
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Box 2.1 Main Steps to Establish and Maintain Quarterly National Accounts

To Establish QNA

1. Consult potential users
e Concerning possible uses
e Concerning required coverage, detail, and so on

2. Take Inventory
e Of annual compilation methods
e Of available quarterly and annual source data

3. Design compilation methods and procedures
e Consider relationship to sources and methods used in the annual accounts
e Decide coverage of QNA, including which parts of the 2008 SNA are to be implemented
e Determine compilation level
e Choose integrated or separate ANA and QNA compilation system
e Design compilation schedule, including timeliness of first estimates and revision policy

4. Review the quality of source data and compilation procedures
e Study correlation between annual and quarterly source data
e Study revisions to main aggregates based on historic data (historic simulation of the compilation system)
» Revisions to the quarterly compilation system

5. Generate time series of QNA data for past years (“back series”)
e Benchmark the time series of quarterly source data to the time series of annual data (using methods such as the
enhanced proportional Denton method or the Cholette-Dagum method)
» To be done for a sufficiently long time series
» To be done at the most detailed compilation level

6. Perform real-time test runs and update the quarterly time series with estimates for the quarters of the current
year (year y)
e Link monthly and quarterly source data for the current quarters with estimates for the back series
» Extrapolation with indicators—benchmark the same series of quarterly source data to the series of annual
data (using methods such as the proportional Denton method or the Cholette-Dagum method)
e Fill information gaps

7. First release

To Maintain QNA

8. Revise the quarterly estimates for the current year when new quarterly data become available
e Link monthly and quarterly source data for the current quarters with estimates for the back series
» Extrapolation with indicators—benchmark the same series of quarterly source data to the series of
annual data (using methods such as the enhanced proportional Denton method or the Cholette-
Dagum method)

9. Revise the quarterly estimates when new annual data become available
e Revise the quarterly estimates for year y (and preceding years) to incorporate new benchmark data without
introducing steps in the series
» Benchmark the time series of quarterly source data to the time series of annual data
» To be done at the most detailed compilation level

10. Update the quarterly time series with estimates for the next current year (year y + 1)
e Compile quarterly estimates for year y + 1 by linking monthly and quarterly source data for the quarters of year
y + 1 with the revised and benchmarked QNA estimates for year 1 to year y
» Extrapolation with indicators—benchmark the time series of quarterly source data to the series of annual
data
» To be done at the most detailed compilation level



5 In the initial stage of implementation, only esti-
mates of value added or expenditure on gross domestic
product (GDP) may be estimated. In some countries,
it is desirable to start off with a limited system: for ex-
ample, just volumes by industry expressed in index
form without seasonal adjustment, initially labeled as
experimental and only circulated to major economic
policy agencies. While this system would not meet
Special Data Dissemination Standard requirements, it
would be a practical first step. The techniques would
resemble those for flash estimates of GDP (as discussed
in Chapter 10): that is, with less detail and more gaps.
As users recognize the usefulness of quarterly data and
the compilers gain experience, the country can move
on to second or third phase extensions, such as im-
proving data sources and adding current prices.

6 Since the QNA should be anchored to the ANA,
the coverage of the QNA should then be consistent
with the coverage of the ANA. This means that the
coverage should either be the same as the ANA or
constitute a subset of the ANA. For instance, if the
ANA covers only compilation of value added, then
the initial coverage of the QNA should be restricted to
compilation of value added.

7 Developing a system of QNA requires additional
resources, as current resources used for ANA compi-
lation will need to continue. If additional resources
are not forthcoming, the agency may consider ef-
ficiency gains or reprioritizing the ANA or other
statistics tasks. However, it may not be possible to re-
alize efficiency gains because the available resources
being used for the statistics compilation may already
be stretched to their limits. Further, the agency may
already be compiling only the basic ANA aggregates
and reprioritizing may therefore not be an option.

Measuring GDP and Its Components

8 QNA are almost always compiled at a lesser level
of detail than the annual estimates, but it is not easy
to draw the line on the level of detail required. Oc-
casionally, the same data are available quarterly and
annually: for example, merchandise trade statistics,
government accounts, and selected financial statistics.
In these cases, it is best to use the same level of detail
as the ANA. The estimates should maintain separate
data for items that are large, of interest to users, or
behave in atypical ways. Less detail does not always
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mean making the compilation process simpler, faster,
and less resource demanding, because sometimes
a more detailed level of compilation makes it easier
to eliminate differences between indicators. For in-
stance, when balancing the supply and use of vehicles,
having more detail about different types of vehicles
(such as trucks and passenger cars) makes balancing
of supply and use easier (the use of trucks is mostly
for fixed capital formation, while use of passenger cars
can be both for fixed capital formation and for house-
hold consumption). Also, in automated compilation
processes, more detail need not make much of a dif-
ference in compilation speed and resource needs.

9 Measurement of GDP constitutes a core part of the
national accounts system. Traditionally, a distinction is
made among three approaches to GDP measurement:
(a) the production approach, (b) the expenditure ap-
proach, and (c) the income approach. This distinction
is somewhat artificial because these three approaches
often use the same source data. For instance, govern-
ment output and government consumption estimates
are often based on the same source data; the estimates
of fixed capital formation for the expenditure approach
are partly based on output estimates of construction
and production of machinery, which are also used in
the production approach; and the wages and salaries es-
timates used in the income approach are often derived
from the same statistics that provide the data on indus-
try output and value added that are used in the produc-
tion approach. However, the various approaches also
use specific source data and allow a distinct perspective
on development and level of GDP. Although, as argued,
these approaches are not fully independent, applying
various approaches facilitates cross-checking of data.
Therefore, this manual recommends that countries es-
timate GDP using at least two of the three approaches.
Because of their relative strengths, the production and
expenditure approaches are preferred in the QNA.

10 Another important reason to apply at least the
production and expenditure approaches is that they
provide different breakdowns of GDP. To the extent
that demand is driving short-term changes in the
economy, the expenditure split provides particularly
useful data for business-cycle and macroeconomic
policy analysis and for forecasting. The production ap-
proach is widely used for measuring quarterly GDP, in
part because of a traditional focus in many countries



on short-term statistics on indicators of production.
This approach involves calculating output, interme-
diate consumption, and value added at current prices
as well as in volume terms by kind of economic ac-
tivity. In most countries, output data are reasonably
well covered for manufacturing, but the coverage of
construction and services is usually less comprehen-
sive. Components missing from output, intermediate
consumption, and value added are estimated using ra-
tios that reflect fixed input-output coeflicients. Single-
indicator-based estimates will be biased to the extent
that the ratios vary with factors such as seasonal ef-
fects, capacity utilization, input composition, techno-
logical change, and productivity trends.
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11 The production approach is used more widely
to compile QNA relative to the expenditure approach.
This is because of problems in availability, timing, valu-
ation, and coverage in expenditure source data. The
expenditure approach usually has two strong pillars of
quarterly data: namely, merchandise trade and govern-
ment consumption. The other categories—in particular,
household final consumption—are often less well cov-
ered. The major components of external transactions
are usually available from the balance of payments and
through merchandise trade statistics that often have a
strong basis in comprehensive data collection for cus-
toms purposes. Data on government consumption can
be derived from government administrative data, but
directly observed data on fixed capital formation and
changes in inventories may be lacking.

12 Nevertheless, it may still be possible to derive a
useful split of GDP by categories of expenditure. For
example, if GDP is estimated using the production ap-
proach and the compiler can estimate key expenditure
components using available source, then the missing
components may be presented as a residual. One such
missing component may be changes in inventories,
because the source data are usually incomplete or
inadequate. Although not an independent check of
the GDP estimates, incomplete estimates of GDP by
categories of expenditure (i.e., with some components
derived as a residual) are useful for analysis in addi-
tion to providing some plausibility checks of GDP.

13 The expenditure split is, in some ways, the most
practical to measure in constant price or volume terms
because there is a relatively clear concept of price and
valuation for each demand category. In contrast, the
price and volume dimensions of value added are more

complex because value added cannot be directly ob-
served. The income approach is not suited for price and
volume measures, although some analysts may be in-
terested in deriving estimates of real income. As men-
tioned, the expenditure split also provides particularly
useful data for business-cycle and macroeconomic pol-
icy analysis and for forecasting. Also, this split is most
useful for policy reasons because, over the short term,
demand can be more easily influenced than supply.

14 The income approach is the least commonly
used of the three approaches but is potentially use-
ful as an alternative measure of GDP. The income ap-
proach avoids some of the problems that may arise in
using the production and expenditure approaches,
such as the reliance on fixed input-output ratios in
production data. However, it requires that businesses
have quarterly data on profits and some expenses.

15 The income approach may have a sound under-
pinning in wage statistics or in administrative data on
wages (for instance, for social security purposes), but
quarterly observations of operating surplus/mixed
income are often unavailable although the increasing
use of business accounting software is leading to the
wider availability of income data on a quarterly basis,
even for many small businesses in the formal sector.

16 Even if income data are incomplete, it may still
be possible to derive an income split where one of the
categories (usually gross operating surplus) is derived
as a residual. The distribution of income from GDP
provides a useful alternative perspective on economic
development. For a country interested in issues such
as profitability and wage bargaining, this could be an
important economic statistic. It also shows the link
between business accounting and the national ac-
counts, particularly if a bridge table from profits to
operating surplus/mixed income is provided.

17 The weaknesses of the various methods for com-
piling GDP can be mitigated by combining produc-
tion and expenditure data using the commodity flow
method. This method is based on the fundamental na-
tional accounting identity shown in the goods and ser-
vices account and supply and use tables (SUT): namely,
that total supply (by-product) must equal total use. The
commodity flow method can be applied on different
levels: for instance, for groups of commodities or for
individual commodities. The more detailed the level
at which the method is applied, the more accurate the



result (detailed information requires fewer assump-
tions on origin and use). This method is particularly
strong if applied in supply and use framework, even
one of limited dimensions. Production and income
data can be checked if both are classified by industry,
which is particularly meaningful if the value-added
data for industries can be broken down into compen-
sation of employees, operating surplus, and mixed in-
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18 In measuring GDP, compilers of QNA should
ensure that the informal economy is covered and
well represented. A common assumption in the
QNA is that informal activities move together with
formal ones. This assumption is not always plausi-
ble across time, particularly in countries with large
shares of informality undergoing rapid changes in
the economy. Box 2.2 provides some general prin-

come. Chapter 9 provides further details on how to use
SUT in the compilation and validation of QNA.

ciples on how to cover the informal economy in
the QNA.

Box 2.2 Covering Informal Activity in the Quarterly National Accounts

Covering the informal economy is an essential step to improve the comprehensiveness of the GDP data. For countries
with a significant share of informal activity, not including an estimate of informal activities will lead to an understate-
ment of the GDP levels. Further, it may increase uncertainty in the analysis of trends when activities in the informal
sector evolve with a different pattern from the formal sector. International comparability of country data also call for
an estimate of the informal economy in the official GDP data.

Measuring the informal economy in the QNA is particularly challenging due to the scarcity of direct information on
informal activities on a monthly or quarterly basis. Country practices are diverse and adapt to the specific circumstances
faced by each country. Nonetheless, some general principles can be useful to guide countries that are planning to in-
clude (or have implemented) estimates of the informal sector in the QNA:

1. Prior to developing quarterly estimates, benchmark estimates of informal activities should be compiled as part
of the annual compilation process or at the time of a major rebasing/benchmarking exercise. These benchmark
estimates should be based on direct measurement of informal activities. Surveys of informal activity, with samples
designed for this purpose, usually provide accurate results. However, new surveys are resource intensive. Alter-
natively, ad hoc modules on the informal economy can be added to regular household surveys (e.g., labor force
survey, household income, and expenditure survey) or business surveys. Mixed household business surveys may also
be conducted. Tax data can be used to complement regular survey data for uncovered units.

2. Countries with significant shares of informal activity should develop a QNA system where informal activities are
distinguished from formal activity and are extrapolated using specific indicators. The identification of suitable
proxy indicators for informal activities is of great importance. The need for formal/informal breakdown should
be based on the share of informality by economic activity, usually available from the annual GDP compilation by
production. The breakdown should be consistent with the annual accounts. When formal and informal activities
present similar evolutions, the informal economy can be estimated based on the quarterly evolution observed in
the corresponding formal activity (or the use of fixed ratios between formal and informal production). However,
these assumptions can produce inaccurate results when the share of informal activity in the economy is expected
to deviate from the share of formal activity during upturns or downturns in the economy.

3. Short-term indicators of informal activity should be derived indirectly, as observed data are usually not available quar-
terly. The indirect methods generally rely on comparisons between household surveys (e.g., labor force surveys) and
establishment surveys at a disaggregated level. Regression models can also be developed to estimate informal activity
based on proxy indicators and behavioral assumptions relative to formal activity. However, such models should be used
with caution as strong assumptions are needed and the estimated coefficients may no longer be valid during sudden
changes in the economy. For countries with quarterly household surveys, specific modules on the informal activity may
be incorporated on an experimental basis to allow for a direct measurement of informal activities in the QNA.

References on the concepts and measurement of informal activities:

United Nations and others (2008), The System of National Accounts, 2008, Chapter 25. (New York: United Nations).

OECD, 2002, Measuring the Non-Observed Economy: A Handbook, by a team comprising the OECD, IMF, ILO, and CIS
STAT (Paris: OECD).

ILO, 2013, Measuring Informality: A Statistical Manual on the Informal Sector and Informal Employment (Geneva: ILO).



Assessing Source Data and the
Compilation System
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19 Before compiling the QNA estimates, the qual-
ity of both source data and the proposed compilation
procedures must be reviewed going back as many
years as feasible to produce a long time series. The
main purpose of the review is to identify weaknesses
in the quarterly compilation system and possibilities
for improvements to minimize future revisions of the
main aggregates. It is important to establish whether
the source data properly indicate the direction and
overall size of changes and whether they enable the
identification of turning points. The review also gives
an indication of the quality of the estimates and the
degree of revisions that can be expected in the future.
However, revisions are inevitable because of resource
constraints and accurate and detailed source data will
be generated on a continuous basis. Thus, when the
first quarterly estimates are released, users should
be well informed of the accuracy and the reliability
of the estimates and the possibility of revisions to the
estimates.

20 When assessing the quality of statistics, “accu-
racy” is used to mean “closeness to the truth,” while “re-
liability” is used to mean “degree of revisions to which
the series is subjected” The QNA estimates are an-
chored to the ANA; therefore, the accuracy of the ANA
sets a ceiling on the accuracy of the QNA; the reliability
of the QNA is also thus determined because the extent
of revisions depends on the closeness of the initial QNA
estimates to the ANA estimates and the extent of revi-
sions to the ANA estimates (for a more comprehensive
discussion of revisions, see Chapter 12).

21 The use of sources and methods should be well
documented. The documentation is useful for com-
pilers when problems arise or when there is staff
turnover or absence. It also provides the basis for doc-
umentation for users, who often wish to know more
about the data.

22 The compiler should conduct the following
tracking exercises to assess the source data and the
compilation system:

a. assess how the quarterly source data for indi-
vidual series track the annual estimates,

b. assess how preliminary quarterly source data
for the individual series track the final quarterly
source data, and

c. assess how the overall compilation system track
the annual estimates for major aggregates.

The overall tracking exercise will also provide a
measure of the reliability of the QNA. Assessing the
source data and the compilation system should be
seen as a continuing process that should also be con-
ducted regularly during the operational phase.

Assessing Individual Source Data

23 Source data should be assessed for accuracy,
reliability, and timeliness. Such an assessment is im-
portant because of the following reasons: (i) it will
reveal whether a specific series of source data is suit-
able for QNA purposes; (ii) where more than one
data source is available for a particular variable, it will
aid in choosing among them; (iii) when source data
are conflicting, it will facilitate a choice on where to
adjust; (iv) it will help to identify areas for improve-
ment; and (v) it will facilitate informing users about
the quality of the estimates and expected future re-
visions. In many cases, the compilers will not have
options among different data sources; however, it is
still necessary to assess indicators that could possibly
be used. These assessments should be discussed with
the data providers, who may be able to give additional
background information.

24 The main criterion for assessing the accuracy of
quarterly source data is the extent to which these data
track annual movements. This criterion follows from
the need to keep QNA consistent with ANA and the
assumed higher quality of the annual source data. The
accuracy of the short-term source statistics as indica-
tors for the annual movements depends on definitions
and specification of the variables and on issues such as
coverage, units, and classifications.

25 The ability of the quarterly source data to track
the annual estimates should be assessed by comparing
the growth rates in the annual sum of the quarterly
source data with growth rates in the correspond-
ing ANA estimates. Large differences in the rates of
change indicate inconsistencies between the quarterly
and annual source data for that series and potential
weaknesses in the quality of either the quarterly or
the annual source data. Large differences in the an-
nual rates of change in the quarterly and annual
source data for the back series also indicate that large
revisions can be expected in the future as additional



source data become available. Mathematical tech-
niques can be used to more formally study the cor-
relation between annual and quarterly data and to
identify and remove any systematic errors (i.e., bias)
in the quarterly source data’s long-term movements.

26 Specific problems may arise if annual report-
ing is on a fiscal year basis rather than a calendar
year basis. The main problem is that in annual sta-
tistics, respondents with a nonstandard reporting
year (i.e., a reporting year that differs from the rest
of the industry) are usually included in the statistics
for the year that has the largest overlap, which will
then create a mismatch with the sum of the quar-
ters. A solution to this problem with the annual data
could be found if the annual source statistics use the
information from the quarterly source statistics to
allocate the data of an individual respondent to the
standard accounting period using the benchmarking
techniques presented in Chapter 6.

27 The reliability of the quarterly source data has
important implications for how early sufficiently re-
liable initial QNA estimates can be prepared. Often
the first estimates will have to be based on prelimi-
nary versions of source data that are still open to re-
visions. One important reason for such revisions to
the source data is that early response rates are lower,
and estimates may change as response increases.
These changes may follow a consistent pattern, which
implies a “bias” in the preliminary estimates, or the
changes may be irregular, which implies “noise” A
bias in early estimates of an indicator may be caused
by selectivity in the response. The reliability of the
quarterly source data can be assessed by comparing
period-to-period rates of change in the preliminary
versions with the corresponding rates of change in the
final versions of the series. This can only be done if the
preliminary versions of the data have been retained
in the databases rather than being continually over-
written. These results will also help identify where
new data source may be needed. From time to time
in national accounts compilation, assumptions and
methods that appear plausible turn out to be unsuit-
able, while others are initially suitable but later are not
because of changing economic circumstances.

28 The timeliness of the quarterly source data
also has important implications for how early suffi-
ciently reliable initial QNA estimates can be prepared.
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Often the first estimates will have to be based on an
incomplete set of source data. For some series, data
may only be available for two months of the reference
quarter, while data for other series may be unavail-
able altogether. To fill these source data gaps, provi-
sional estimates will have to be made based on simple
trend extrapolation or on alternative indicators that
are more timely but less accurate. For each individual
variable, the impact of these provisional estimates on
the reliability of the first estimates can be assessed by
constructing provisional estimates for the past years
as if one were in the past and comparing the period-
to-period rate of change in those estimates with corre-
sponding rates of change in the final quarterly source
data for that variable. In some countries, less reliable
early data are published but labeled as “flash esti-
mates” to highlight the lower level of reliability (see
Chapter 10).

29 The assessment of possible source data will de-
termine what source data are suitable for QNA pur-
poses and, from there, which parts of the 2008 SNA
can be implemented. Sometimes, the assessment will
lead to the conclusion that biases and noise are too
substantial for a particular set of data to be used to
compile QNA data. This can imply that the QNA
compilers have no other choice than to not use these
data, but it would be important to discuss with the
compilers of the source data whether improvements
can be made (see paragraph 2.31). While the decision
not to use a certain dataset might mean that the sys-
tem cannot be fully implemented—until a later stage
when a new data source is introduced—this is likely
to be preferable to the use of data that can result in
misleading results.

30 If alternative indicators are available for the
same variable, it is important to have some knowledge
of their accuracy and reliability to choose between
them. The lesser quality data may still be useful as a
check on the preferred series. QNA compilers may
need to adjust the source data in the QNA compila-
tion process. Inconsistencies in the data may be re-
vealed through a SUT balancing or in a commodity
flow equation, and in such cases, knowledge about the
accuracy and reliability of the data will provide guid-
ance on how much leeway there is for adjusting the
data.

31 Assessment of the source data may also help
identify areas that need improvement, both for the
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QNA and the ANA. Necessary improvements may
concern coverage, definitions, units, and so on. Ob-
viously, it will be easier for QNA compilers to re-
quest improvement of statistics collected by the same
agency, but even data from other agencies may be
improved. Agencies collecting data for their own use
that do not fit well into the QNA compilation might
adapt their questionnaires to allow use in the QNA
context rather than having their respondents exposed
to a new survey.

32 In setting priorities for improvements, the rela-
tive importance of an indicator should be one of the
considerations. For some components, the basic data
may be so poor that refinement of methods would be
of doubtful benefit. There are also likely to be com-
ponents of little economic significance that have poor
data. National accountants need to be careful about
expending too much effort on numerous, trivial items
at the expense of large, important items. Of course,
the fact that an item is small cannot be an excuse for
deliberately choosing a poor method when a better
one is available, and compilers should be able to ex-
plain and defend the methods used to derive the es-
timates of even the smallest components. Further, it
should be noted that some small items can have a sub-
stantial effect on the estimates of growth (e.g., changes
in inventories).

33 In some cases, the development of QNA meth-
ods also leads to improvements in the ANA. The
process of review often brings to light outdated or un-
realistic assumptions in annual estimation, as well as
faulty annual compilation practices. In a few cases, the
quarterly data may be superior and so may be used to
replace the annual data. QNA can also contribute to
an improved allocation of fiscal year data to calendar
years in cases where the two do not coincide.

Assessing the Overall Compilation System

34 Before QNA estimates are published, an aggre-
gate tracking exercise should be undertaken to assess
the overall consistency of the quarterly and annual
source data and compilation systems with respect to
annual rates of change for major aggregates. Errors
in the individual series may go in opposite directions
and, thus, may not give a good indication of the de-
gree of future revisions of the main aggregates that
can be expected. To undertake an aggregate tracking

exercise, the entire compilation process needs to be
simulated on historic data to produce time series of
non-benchmarked estimates for the major aggre-
gates. The QNA compilation system should be used
to produce estimates of QNA aggregates for the past
years as if one were in the past and producing the first
preliminary sum of four quarter estimates for those
years without later annual benchmarks. If feasible, it is
preferable to perform the aggregate tracking exercise
based on the incomplete set of source data that would
actually have been available when the first sum of four
quarter estimates would have been produced.

35 Later, in the operational phase, the aggregate
tracking exercise should be repeated by comparing
the various releases of annual data from the QNA
system with the eventual ANA data. As emphasized
in Chapter 12 and in the IMF’s Data Quality Assess-
ment Framework, best practice also involves periodi-
cally conducting and publishing studies of long-term
trends in the revision patterns. Summaries of these
studies may accompany the regular quarterly release
of data to remind users that data are subject to revi-
sions and to provide some indication of the potential
range.

36 It is advisable to also perform test runs in real
time before going public with the QNA. Only experi-
ence from such test runs can sufficiently ensure the
robustness of a QNA system and its ability to cope
with unexpected problems. QNA compilers should
endeavor to schedule sufficient time to run one or two
real-time test runs in the establishment phase.

37 The tracking exercise on the aggregate level can
be used to remove weaknesses in the system overall.
For instance, the exercise may indicate that estimates
from the production approach are more robust than
the estimates from the expenditure approach, which
would provide guidance to adjustments in the course
of the compilation process.

Statistical Processing

38 Statistical processing encompasses the as-
sembly of data, benchmarking, deflation, seasonal
adjustment, aggregation, and other calculations. In
designing a processing system, it is useful to anticipate
the differences and links between the preparatory and
operational phases of QNA compilation so that differ-
ent needs can be satisfied using the same processing



system. In general, the processes for compiling data
in the preparatory and operational phases will be the
same. However, the operational phase has some extra
complexities that may not be evident in the prepara-
tory phase.

39 In the QNA preparatory phase, the objective is
to compile data on past years (back series). Compi-
lation of QNA data for a single quarter or year is of
little value. The back series of historical data provide
greater perspective on economic developments and,
for that reason, should go as far back as feasible. Long
back series also allow compilers setting up a new sys-
tem to check the data, gain experience in the behavior
of the series, and support seasonal adjustment.

40 In the operational phase, the objective is to up-
date the time series with data for the current quarters
as well as revising the data for past years. The opera-
tional phase differs from the preparatory phase in
several respects. These differences arise because, in
the preparatory phase, compilation was done after the
fact with existing ANA totals as benchmarks, which
would not be available for the most recent quarters.
Other differences are that in the operational phase, the
data will be less complete for the most recent quarters,
data source revisions will be an issue, and the timing
of data supply in a proper sequence becomes much
more important. Only running the quarterly compi-
lation system in real time will reveal all the implica-
tions. A trial run of a quarter or two before the official
release (as recommended above) will allow these
problems to be identified and resolved without delays
that the public may notice.

41 For the operational phase, the forward or ex-
trapolation part of the series presents its own difficul-
ties because there will be no annual benchmarks for
that part of the series. The challenge is to extend the
series beyond the end of the last benchmark, tracking
the likely future ANA estimates so that future revi-
sions are minimized while preserving the short-term
movements in the quarterly source data (to the extent
possible).

42 Finally, during the operational phase, there are
continuing cycles of revisions to quarterly indicators,
revisions to annual benchmarks, and the receipt of an-
nual benchmarks for the most recent years. This new
information needs to be incorporated in the QNA es-
timates as it becomes available.
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43 The calculations applied to the data are di-
verse and depend on the characteristics of the se-
ries. Some data will be received in a form ready to
use without adjustment, but more commonly there
will be the straightforward manipulations famil-
iar in annual compilation—addition, subtraction,
multiplication (whether called scaling, grossing up,
or quantity revaluation), and division (e.g., defla-
tion). However, the mathematical techniques used
to produce QNA estimates by combining a quar-
terly indicator and an annual benchmark series are
more complex. Inevitably, the movements in any
two nonidentical quarterly and annual series will
differ. The challenge is to align the QNA estimate
to the ANA estimate while preserving the time-
series properties of the data. This process—called
benchmarking—is not an easy matter because
simple methods such as pro rata distribution of the
annual total introduce a discontinuity in the series
between years—the “step problem.” Benchmarking
improves the quarterly data by taking into account
the superior annual information.

44 Tt should be emphasized that in the case of in-
corporation of revised or new benchmarks, the cal-
culations should be based on the original quarterly
indicator, not on the preliminary QNA estimates that
have already been adjusted. Otherwise, the compila-
tion process risks deteriorating into an unorganized
data hashing, in which the compilers lose track of the
original data, the effects of benchmarking, and the ef-
fects of other adjustments.

45 To avoid introducing distortions in the series,
incorporation of new annual data for one year will
generally require previously published quarterly
data for the past several years to be revised. This
is a basic feature of all acceptable benchmarking
methods. As explained in Chapter 12, the compiler
may have to revise the quarterly estimates for the
year for which new annual data are to be incorpo-
rated as well as the quarterly data for one or several
preceding and following years. In principle, QNA
estimates for all preceding and following years
may have to be adjusted to preserve the short-term
movements in the indicator if the errors in the indi-
cator are large. However, in practice, the impact of
new annual data will gradually diminish until it no
longer has any impact on sufficiently distant past
years.
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Relationship Between QNA
and Source Data

46 As a consequence of benchmarking and cal-
culations in the QNA compilation process, the QNA
data may differ from the source statistics. Subjecting
data to a balancing process in a commodity flow or
SUT framework will also generate differences with
the source data. Users may find these differences puz-
zling and the compiler should make every effort to
explain these differences. However, if the variables in
the QNA are basically identical to those in the source
statistics, then consistency should be pursued. This
consistency should be pursued through adjustments
in the source statistics. For instance, a monthly or
quarterly production index should be benchmarked
to the same annual or less frequent census data as
used in the QNA. At the very minimum, causes for
differences should be explored, and they should be
documented in a way that facilitates access by users.

47 Initially, working the differences resulting from
the benchmarks used in the QNA compilation pro-
cess back into the source statistics may appear cum-
bersome. However, adjusting their statistics to the
benchmarks used in the QNA is beneficial to the
consistency of the statistical system and to the qual-
ity of their own statistics. One important effect of
adjustment may be an increased awareness among
the compilers of source statistics of the need to en-
sure consistency between data from high-frequency
statistics (monthly and quarterly data) and annual
data; these compilers may also be encouraged to apply
benchmarking procedures. Discussions with the com-
pilers of source statistics about the differences will
most likely increase their involvement in the way their
data are used in the QNA compilation process. For in-
stance, they may develop an interest in participating
in the deliberations during the balancing process, for
which they could provide valuable input. Obviously,
the adjustment process of the QNA source statistics
will be easier to establish if a similar process is in place
for the ANA. If this is not the case, starting a QNA
system is a good opportunity to initiate an adjustment
process for the ANA source statistics as well.

Dissemination

48 Dissemination of QNA has much in common
with dissemination of other statistics. The IMF’s

dissemination standards provide some general guid-
ance on the coverage, frequency, and timeliness
considerations for the dissemination of the QNA
estimates. In addition, the Data Quality Assessment
Framework provides guidance on good dissemination
practices.

49 This section focuses on some QNA-specific
dissemination issues, especially concerning release
and presentation. With regard to release, owing to
the nature of QNA and their importance for deci-
sion making, the predominant condition is that the
release should be timely. The statistical agency should
establish and publicize a release calendar with a re-
lease schedule that meets or exceeds the timeliness
requirements established in the IMF’s dissemination
standards (where relevant) and every effort should
be made to release the data according to the prean-
nounced schedule.

50 The first release of the QNA statistics may be
a rather limited one, focusing on the most impor-
tant data. For instance, the focus could be on GDP
growth in current prices and in volume terms (both
seasonally adjusted and non-adjusted) as well as on
trend estimates. As a further extension, it could in-
clude breakdowns by expenditure categories and type
of activity. Also, it is important to mention the most
important revisions concerning earlier releases.

51 The quickest ways to release these data are
simultaneously through a press release, via social
media, and on the agency’s website. The press re-
lease text should be short and ready for use without
rewriting. These conditions promote acceptance by
the media and also prevent misrepresentation by less
knowledgeable media staff. Media often mention the
source of press releases, which may generate the per-
ception that the published article reflects the view
of the statistical agency. Press releases should have a
catchy heading; if they do not have one, the media
will make one up that might be more creative than
statisticians would like. Furthermore, it is advisable to
support the press release with a small table containing
the most important data. For easy recognition by the
public, it makes sense to standardize such a table and
to consult with media staff about its content. Publi-
cation through the Internet should be simultaneous
with the press release and preferably using the same
text. Preparation of the releases should start as early



as possible and need not wait until all the publishable
data are ready; usually an impression of the important
news can be developed on the basis of the data that
become available in the last phases of the compilation
process.

52 Many countries also publish a more compre-
hensive quarterly statistical publication dedicated to
the QNA. These publications provide a more thor-
ough analysis of the data, supported by charts de-
picting the economic developments in various ways,
such as contributions to GDP growth from demand
categories or from industries are often used. The ex-
tent to which statisticians comment on the data differs
among countries. In some countries, statistical offices
basically provide only the data with technical expla-
nations as needed; some countries identify the high-
lights; and in others, statistical organizations see it as
their task to interpret economic developments. Either
way, national accountants should keep close to the
facts to avoid giving the impression that the statistical
agency wishes to influence public opinion by taking a
position on economic and political issues.

Organizational Issues
General

53 Management of QNA differs from ANA be-
cause of the greater intensity of work and tighter
deadlines. Also, compilation of QNA requires more
assumptions and the greater use of indirect indica-
tors. In addition, because of the more intensive use
of mathematical techniques, some staff with a back-
ground in time series and regression analysis may
be useful. The pattern of workload peaks is quite
different for QNA than for ANA. A statistical office
that produces only annual estimates is accustomed
to a production cycle spread over a year. The annual
estimation may often have some clustering of tasks
toward the end of the cycle and there may be tight
deadlines to be met.

45 For both ANA and QNA compilation, data from
a wide range of sources are brought together. In many
cases, the compilers are responsible for data collec-
tion, but typically, data may come from other parts of
the same agency or from other agencies. The sequenc-
ing and timing of QNA compilation are complex be-
cause the QNA should be built around the arrival of
the results from numerous collections and suppliers.
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55 An important organizational issue to be dealt
with at an early stage concerns the release cycle—the
timing of the first release of the data for the reference
quarter and of subsequent revised versions of the data.
The release cycle will also depend on the release cycle
of the ANA. After the first release, revisions are usu-
ally needed, depending on, among other things, the
arrival of new or revised source data and, eventually,
the arrival of annual data. The release cycle derives di-
rectly from the revision policy, which is discussed in
Chapter 12.

Timing of the Compilation Process
Structuring the Compilation Process

56 Sequential and “big bang” processing are al-
ternative ways to structure the compilation process.
The sequential approach involves processing in stages
(data entry, basic checks, aggregation at lower levels,
deflation, seasonal adjustment, and overall aggrega-
tion). In contrast, with the big bang approach, the
data are entered and the whole system is run simul-
taneously; the results are then viewed in detail in the
context of the aggregate trends. This may be done
iteratively several times as new data arrive and ad-
justments are made. In practice, there may be some
blending of these two approaches. Some of the con-
siderations to be taken into account in designing the
processing system are whether the source data arrive
within a short period of time or over several weeks,
how much checking of source data is necessary, and
the nature of the computer system being used. The
big bang approach lends itself to SUT methods be-
cause it emphasizes interrelationships between differ-
ent data.

Planning Workloads

57 QNA compilers are subject to short and tight
deadlines. QNA compilation is also particularly vul-
nerable to delays in major data inputs or bugs in
computing systems. To deal with timing problems,
a quarterly work schedule should be drawn up. The
schedule should take account of the release calendar,
the expected availability of required source data, the
period required to carry out each process, and the
flow of data from one stage to the next. In this way,
it is possible to predict when the results will be ready
for publication. It will also help in identifying the
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sequence of tasks and calculating the effects of delays.
The work schedule should identify the following:

o the data inputs and when they are expected to
arrive;

o the tasks of the national accounts compilers, in-
cluding how long each task is expected to take
and the order in which they are carried out; and

o the delineation of responsibility for each task.

58 The work schedule should account for unfore-
seen delays. As required by the IMF’s data dissemina-
tion standards, release dates should be preannounced.
However, unforeseen problems may occur and failure
to release the estimates as announced may create sus-
picion of manipulation for political reasons. When
compilers first start compiling QNA, there is a greater
potential for unforeseen problems. Therefore, coun-
tries might initially provide for a longer compilation
period and greater margin for delay and gradually
improve timeliness as they gain QNA compilation
experience.

Methods of Speeding Compilation

59 Compilation is concentrated in a short period
because source data are often released only after the
end of the quarter and QNA are produced quickly.
This situation makes accelerating tasks particularly
important. The compilation process can be speeded
in two important ways.

60 First is by reducing peaks in processing work-
loads. One way to reduce the burden during the peak
processing period is to do as much work as possible in
advance. For example, monthly data for the first one
or two months of the quarter can be processed as soon
as they are received or before the end of the quarter.
Similarly, it may be possible to implement revisions
made to data for earlier quarters before compilation
for the new quarter begins. Some problems in data
can be foreseen and dealt with in advance. For exam-
ple, if a series will be rebased or its coverage changed,
it may be possible to set up a program that splices to-
gether the old and new series before the data become
available.

61 Second is by improving the arrangements for
the supply of source data. Data suppliers may be able
to provide preliminary or unprocessed data. The com-
piling agency may then be able to select and process

the relevant data from a larger database, instead of
waiting to have the complete dataset processed. This
may require the development of special data sharing
arrangements with the relevant agencies that would
allow the compiling agency to access the unprocessed
data.

Organizing Staff

62 The most common situation is for all national
accounts data, including QNA, to be compiled in the
national statistics agency. In a few cases, compilation
of quarterly accounts is done in the central bank and
the ANA by the statistics agency. It is generally un-
desirable to have different organizations involved be-
cause of the potential problems of inconsistent data
and methods as well as the loss of synergies between
the annual and quarterly systems.

63 The organization of national accounting divi-
sions varies. In a small agency, there may be no divi-
sion. In a larger organization, units can be divided in
one or more of the following ways:

o detailed sources/integrating data and working on
aggregates,

» quarterly data/annual data,

e industries/expenditure
components,

components/income

e current price data/constant price data,

e orientation on process/orientation on product,
and

o development and analyses/operational work.

64 Some of the considerations regarding allocation
of staff are balancing peaks and troughs in workloads,
linking common subject matters and techniques, and
having teams that are easy to manage (too large makes
communication harder, too small means fewer skills
and more vulnerability to absences and departures).
When different teams address related issues, there
is a risk of duplication or conflicting opinions about
methods.

65 An important organizational choice to be made
is whether there should be a unit focused specifically
on QNA or whether QNA or ANA should be compiled
within the same unit by the same staff. The pattern of
workload peaks is quite different, so peaks in the annual
compilation may not crowd out activities in QNA (and



vice versa). An advantage of combining both functions
is that harmonization between QNA and ANA is more
likely if the same staff are working on both.

66 When setting up a new QNA system, it is often
desirable to identify a separate QNA team. Otherwise,
the developmental work may be hampered if staft are
continually being called to other, more urgent, tasks.
The development of a new system requires a high level
of conceptual ability, so the staff should have a good
knowledge of the 2008 SNA and the annual compila-
tion system. QNA compilation uses some specialized
approaches and techniques not used in ANA, so as-
signing ANA compilers for each component to de-
velop the corresponding QNA component will be less
efficient in taking advantage of the synergies of QNA
techniques that could be achieved with a specialized
QNA team. Some staff with good background knowl-
edge on monthly and quarterly surveys may comple-
ment the knowledge of ANA compilers.

Organizing Data Supply

67 Coordination with data suppliers is one of the
important tasks of the QNA compilers as the timing
of QNA compilation is typically more critical than the
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timing of ANA. Compilers need to be in close contact
with their suppliers so that both sides understand the
other’s needs. Data sources can have changes in cov-
erage, definitions, procedures, and classifications that
need to be identified in advance and well before the
compilation process is initiated. Data suppliers can
also provide information on what is happening in the
economy, shortcomings of the data, and how to deal
with problems such as breaks in the series.

68 It is also a good idea to keep the data supplier
informed of how the data are being used and how
the estimates may be used in policy analysis. This
would help data suppliers appreciate the usefulness
of their data. The compiling agency may provide this
information through discussions with data suppli-
ers or through special brochures that are sent out to
suppliers.

69 In some countries, a memorandum of under-
standing is established with each data supplier, stating
aspects of the relationship such as data specifications,
timetables, notification of changes, and regular meet-
ings. Such a process should be considered, though
some countries find that informal procedures may
also be effective.



This chapter describes the process of identifying and
assessing the data sources for compiling quarterly esti-
mates of GDP. It is not possible to identify a limited,
standard set of sources that could be applied across all
countries because of differences in the production struc-
ture of economic activities and the degree of sophisti-
cation of the data collection systems. Therefore, this
chapter highlights examples of acceptable data sources
that are used to compile estimates of quarterly GDP in
various countries and some of the factors that need to
be taken into account when considering these sources.

Introduction

1 Ideally, the same data sources used for the annual
estimates of gross domestic product (GDP) should be
used for the quarterly estimates. However, this may
not be possible because the data are not available on
a quarterly basis, and even if they are, the higher fre-
quency data may be less accurate and reliable. Compil-
ers therefore must choose among a range alternative
data sources, with varying degrees of accuracy and re-
liability, and hence suitability. This chapter addresses
issues that are specific, or are of greater importance,
to quarterly GDP compilation relative to annual GDP
compilation. Therefore, it will not provide a broad
description of sources because, in general, the same
principles for designing sources and methods apply to
both annual and quarterly GDP.

2 The chapter first presents an overview of the
data sources and issues relating to the compilation of
quarterly GDP. These issues may apply to more than
one component of GDP. The remainder of the chapter
covers issues relating to the components of the pro-
duction, expenditure, and income approaches to mea-
suring GDP. The production approach is presented by
type of indicator. A presentation by type of economic
activity would be repetitive because some issues are
relevant across various types of economic activity and
a presentation arranged by output and intermediate
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consumption would not show the links among the
compilation of these items.

3 The expenditure and income approaches are dis-
cussed by component because the indicators used to
derive the estimates for each component tend to be
more specific to that component. Some indicators may
be used in more than one approach because of the re-
lationships between the components or activities. One
example is the use of the same construction indicators
for construction in the production approach and for
gross fixed capital formation on dwellings, buildings,
and other structures in the expenditure approach. In
these cases, specific issues for such indicators are dis-
cussed under the heading of expenditure. Even if ex-
penditure or income data are incomplete, it may still
be possible to derive a useful split of GDP by type of
expenditure or income, as noted in paragraph 3.80.

Overview of Data Sources
General Issues

4 Quarterly GDP data sources are generally more
limited in detail and coverage than those available for
the annual estimates. Quarterly GDP data sources are
also expected to be timelier than the data for the an-
nual estimates, a factor that could affect data avail-
ability and may increase data collection costs. As a
result, GDP compilation may rely on indicators that
best capture the movements in the target variable in
the past and in the future. Therefore, the basic prin-
ciple in selecting and developing sources is to ob-
tain indicators that best reflect the economic activity
being measured. In some cases, source data are avail-
able in a form ready for use in compiling quarterly
GDP with little or no adjustment. In other cases, the
source data may differ substantially from the ideal
and will need to be adjusted. These adjustments may
typically be established for one or a few main bench-
mark years for which additional data sources—such
as the results of more comprehensive and detailed



surveys or censuses—may be available. In these cases,
the annual and quarterly time series are anchored to
these main benchmark years and the regular source
data are used as indicators to update the benchmark
estimates (extrapolation or, equivalently, forward
carrying of the benchmark adjustments). As the an-
nual GDP provide the benchmarks for quarterly
GDP, they should be the starting point in selecting
and developing quarterly sources. In some cases, the
same sources that are used for the annual estimates or
for the benchmark estimates may also be available on
a quarterly basis. The most common among these are
merchandise trade statistics and accounts of govern-
ment operations.

The Choice of a Suitable Indicator

5 The choice of a suitable indicator is based on the
assumption that it is able to reflect the changes in the
target variable. However, these indicators should be
reviewed on a regular basis because the economic
conditions (production relationships or price rela-
tionships of the variable) may have changed over
time. For example, the use of the number of visitors as
an indicator of accommodation should take into ac-
count that over time (and even based on the quarter),
the length of stay per visitor and the ratio of visitors
using paid accommodation is likely to vary.

6 The indicator being chosen may either be a pri-
mary item of a data collection system or a by-product
of the system. For example, the number of employ-
ees in a given industry would be a primary item of a
survey of employment but a by-product of a business
income tax system. If the indicator is a by-product,
then factors such as the sampling procedures, repre-
sentativeness, and classification systems could affect
accuracy because the by-product would have been
collected using survey procedures and data collection
systems that were not specifically designed to collect
these data.

7 'The suitability of an indicator must first be as-
sessed qualitatively by examining the similarities and
differences with the target variable in terms of scope,
definitions, frequency, coverage, and so forth. There is
a range of possibilities for the closeness of the indica-
tor and the target variable. The most desirable indica-
tors differ only slightly from those used in the annual
GDP, for example, by being based on a sound sample
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but with less detailed data. Less satisfactory are indi-
cators that cover only a part of the total, such as the
key products or a subset of producers in an industry.
Even less satisfactory are indicators that measure a
variable related to the process or population of the
target variable, but less directly, such as labor inputs
as an indicator of the output of services.

8 Indicators that apply past trends or measure a
variable that is connected to the target variable only
by a behavioral relationship or statistical correlation
should be avoided because the underlying relation-
ships can be expected to be less stable than is the case
of an indicator with a direct intrinsic relationship to
the target variable.

9 The indicator and the assumptions behind its use
can also be assessed quantitatively by comparing the
rate of change in the annual sum of the quarterly indi-
cator with growth rates in the corresponding annual
GDP estimate. Equivalently, the ratio of the annual
benchmark to the sum of the quarterly indicators for
the four quarters shows the relationship between the
two series as a single figure, which in this manual is
called the benchmark-indicator ratio.

10 A stable benchmark-indicator ratio shows that
the indicator represents the movements in the target
variable well. Changes in the ratio may point to prob-
lems and help identify ways to improve the indicator
in the future. The benchmark-indicator ratio does not
necessarily have to oscillate around one, as differences
between the levels of the annual estimate and the
quarterly indicator can easily be solved by multiplica-
tion. For example, a quarterly indicator in the form of
an index can readily be converted to a money value.
This lack of emphasis on levels is an important dif-
ference in focus between quarterly GDP and annual
GDP compilation: while establishing correct levels is
essential in annual GDP compilation, levels in quar-
terly GDP can be derived from the annual GDP. The
essential task in quarterly GDP is to obtain the data
sources that provide the best indication of quarterly
movements.

11 Even with careful selection of the most suitable
indicators and improvements to data sources, bench-
mark-indicator ratios will vary over time, because in-
dicators are generally not fully representative of the
target variable. It is possible to identify multiple in-
dicators for one target variable or to decompose that
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one variable into various subcomponents, with each
subcomponent having a separate indicator.

12 Multiple indicators may be available for the
same item either in terms of being alternative indica-
tors of the overall activity or representing different as-
pects of the activity under consideration. For example,
air transport indicators may include total passenger
movements, sales of aviation fuel, or visitor arrivals
by air. In this case, the indicator that is most repre-
sentative in terms of concept and best tracks annual
movements should be adopted. In some cases, the in-
dicators may represent different parts of the item. In
cases where the indicators represent different aspects
of the activity, the best solution is to split the annual
data into each component and benchmark each indi-
cator and component separately. If this is not possible,
the components should be added or weighted together
to form a single indicator before benchmarking.

Surveys of Businesses and Households'

13 This section addresses issues relating to the col-
lection of data for statistical purposes and therefore
covers issues relating to both sample surveys and
censuses.

14 The timeliness of surveys for compiling quar-
terly GDP is a common challenge because of the
limited time available for data collection processing.
In this regard, surveys of businesses may be limited
to covering large enterprises and establishments in
some major activities. A common problem for sur-
veys of businesses is the outdated nature of the survey
frame because of delays in including new businesses
and deleting nonoperating (dead or dormant) busi-
nesses as well as reclassifying the business that change
economic activity. This problem is more serious for
quarterly GDP than for annual GDP because of the
more limited collection time for the quarterly source
data and because the information needed to update
the survey frames may be more limited on a quarterly
basis. The continuing process of births and deaths of
establishments and enterprises occurs for all activities
but may be more prominent in those with a large num-
ber of small-scale, short-lived establishments, such as
retail and personal services. Births and deaths of es-
tablishments and enterprises are important factors in

' A specific discussion on the use of data from household income
and expenditure surveys is included in paragraphs 3.83-84.

changes in the overall trends. In fact, an increase in
the number of producing units is usually an indicator
of growth in output. Further, as the structure of the
economy changes or as new products become more
popular, it is possible to see a growth in producers
engaged in a given kind of activity and a decline in
others.

15 Moreover, new businesses are particularly likely
to have higher rates of growth and high levels of capi-
tal formation (particularly in the start-up quarter),
as well as being more likely to be established during
economic upturns. Closed businesses are included in
the scope of surveys but may be misclassified as non-
response. Because of these factors, quarterly business
surveys should be designed to reflect changes in the
population of businesses or they will tend to under-
state growth for a booming economy and understate
declines for an economy in recession.

16 In many countries, the business register may
be based on enterprises rather than establishments,
as the former may be the legal requirement for reg-
istration. However, the latter is preferred if the com-
piler is to derive an accurate breakdown of economic
activity.

17 For survey results to reflect changes in the pop-
ulation, the following considerations need to be taken
into account when designing surveys of business:

o The register needs to be updated on a continuous
basis to ensure complete coverage of the entire
population of businesses in the frame. New busi-
nesses should be incorporated in the survey as
soon as they start, either by drawing supplemen-
tary samples of new businesses or redrawing the
sample for the whole population.

Deceased business units should be distinguished
from nonresponding units. The contribution of
deceased businesses to their industry should be
recorded as nil; for nonresponding businesses,
values should be estimated.

» For each economic activity, the original sample
and the supplementary samples should be strati-
fied by size (preferably revenues or sales instead
of number of employees), location, age, and
other dimensions that may explain major varia-
tions in the level and growth rates of the target
variable for each business for which correspond-
ing population-wide information is available in



the frame. Different stratification principles may
have to be used for new and continuing busi-
nesses in cases where the available population-
wide information differs for the two subgroups.

Many surveys collect information on a range of
variables. Statistical agencies adopt this approach
to reduce response burden and the cost of data
collection. Survey design and sample selection
is usually determined by the primary variables
being covered in the survey often to the detri-
ment of the other variables. In this regard, the
accuracy and reliability of secondary variables
should be considered against the primary objec-
tives of the survey.

18 The problem of survey nonresponse may be
more acute for quarterly surveys because of the time
constraints posed by having to complete the survey
in a shorter period compared to an annual survey.
Survey nonresponse should be monitored closely
because differences between respondents and non-
respondents could lead to bias in the estimates for
the population. There are various factors that the sta-
tistical agency may consider to mitigate nonresponse
and achieve an acceptable response rate. For quar-
terly data collection, it may be useful to focus on the
following:

o complexity of the questionnaire (it is necessary
to focus on that level of detail for quarterly data),

o questionnaire follow-up and data collection
methods,

« respondent burden, and
e survey timing.

19 Monthly or quarterly labor force surveys can be
an important data source for quarterly GDP, particu-
larly in cases where there may be under-coverage of
business surveys. If new businesses cannot be incor-
porated in the survey as soon as they start or there
is a large informal economy, household labor force
surveys may provide information that can be used to
adjust incomplete coverage of business surveys. How-
ever, the coverage, timeliness, and frequency of the
labor force survey could be a challenge.

20 The comparison of labor force and business
survey results could give adjustment factors for
under-coverage in business surveys and to cover the
non-observed economy. The adjustments, or grossing-up

procedures, should be conducted at a detailed indus-
try level with stratification by dimensions that explain
variations in the ratio between the target variable and
the grossing-up factor. Infrequent changes in survey
frames or other changes in survey methodology can
lead to distortions in the time-series qualities of the
quarterly GDP. Movements in the indicator will be
misleading if caused by changes in survey methods
or coverage, rather than underlying economic events.
Therefore, it is essential to determine and isolate the
causes of the movements. It may be possible to iden-
tify and separate the effects of changes in sampling
frame and methods from changes due to economic
events.

Sources for GDP and Its Components

Administrative Data

21 Administrative data are records that are com-
piled by government agencies or other organizations
for administration, regulation, and monitoring, and
not specifically for statistical purposes. However, in
some cases, the needs of statistics compilers may be
taken into account when the information gather-
ing system is being developed. Administrative data
are relatively cheaper to obtain compared with sur-
vey data—since they do not require specific collec-
tion protocols—and may be more timely. As a result,
administrative data may be more widely used in
quarterly GDP than in annual GDP compilation.
However, there may be limitations in the data sources
that may undermine their suitability for national ac-
counts compilation in terms of the consistency of def-
initions, coverage, scope, timing differences, and so
forth. Timing differences, in particular, may consti-
tute a major drawback to using administrative data in
estimating quarterly GDP, because these differences
may be magnified in the quarterly context. For exam-
ple, an administrative system that collects data every
two weeks could result in some quarters having six
two-week periods and others having seven. Taxation
records—in particular, value-added tax (VAT) data—
and merchandise trade statistics collected through
customs records represent the two most widely used
forms of administrative data. Quarterly income tax
records for large enterprises and quarterly income
and financial statements of the enterprises that list
shares in the stock exchange, if available, may be use-
ful to compile quarterly GDP and quarterly sectoral
accounts.



@ Quarterly National Accounts Manual 2017

Value-Added Tax Data

22 Tax collection systems represent an important
type of administrative data for national accounts
compilation. These systems are established to moni-
tor income taxes, VATS, sales taxes, or other product
taxes. VAT systems have gained in prominence as a
source of data for national accounts as more and more
countries have implemented VAT over the past two
decades. These systems cover a broad range of goods
and services that are sold by both producers and dis-
tributors, and they collect monthly and quarterly data
as part of the tax collection process.

23 However, as with other administrative data
sources, tax systems are not designed to meet statis-
tical objectives. Therefore, there may be inconsisten-
cies between framework used by the tax authorities
to collect the information and the conceptual frame-
work of the national accounts. These inconsistencies
may result from the classification of units, the cover-
age of units at each point in time, the classification
of transactions, the residency criteria used for trans-
actions, and the time of recording of transactions.
For example, the VAT system may most likely record
transactions on a cash basis, whereas national ac-
counts transactions should be recorded on an accrual
basis. Further, VAT information may be presented on
the basis of the legal entity, which may be engaged in
various types of economic activity, rather than on the
basis of type of activity. Therefore, the requisite level
of detail may be lacking. VAT data for the legal entity
could be supplemented by a survey of multi-industry
enterprises. If such a survey is not possible, data by
industry of enterprise could be used as an indicator
of data by industry of establishment. There may also
need to be extensive communication with the tax col-
lection authorities to understand the data, to produce
tabulations in a form suitable for national accounts
compilation, and to make adjustments to tax forms
and procedures to better meet statistical objectives.
Other product tax systems may also provide data on
the underlying flows of taxable products, such as alco-
hol and petroleum.

24 In using VAT data to estimate value added by
type of economic activity, it should be noted that the
data do not take into account changes in inventories
because the data cover sales (not output) and purchases
(not intermediate consumption). Also, purchases of

goods and services that are deductible for VAT usu-
ally include both capital formation and intermediate
consumption. For national accounts indicators, it is
highly desirable to separate these two components.
Otherwise, the purchases data would not be usable
as an indicator of intermediate consumption as gross
fixed capital formation is usually large, lumpy, or both.

International Merchandise Trade Statistics

25 International Merchandise Trade Statistics
(IMTS) represent one form of administrative data that
includes specific requirements for statistical purposes.
The guidelines used to compile the IMTS are outlined
in the United Nation (UN) International Merchandise
Trade Statistics: Concepts and Definitions 2010 (UN,
IMTS 2010). These statistics are relatively cheap to
compile, comprehensive, and timely; therefore, they
are particularly useful in countries with weak data
sources. The IMTS could be used for a range of compi-
lation purposes; e.g. imports statistics may be used to
derive commodity flow estimates and exports may be
used to estimate production of some key industries. If
imports data are used, the usefulness of the data is en-
hanced when domestic production of the goods under
consideration is low. Likewise, if exports data are used,
the usefulness is enhanced if domestic consumption of
the goods under consideration is low.

26 One major drawback of using the IMTS is that
the dataset lacks the requisite product detail that will
allow the differentiation of products by quality, and
in some cases, end use. Merchandise trade statistics
are classified according to product groups and not ac-
cording to specific products.>® Therefore, it is not al-
ways possible to get accurate, reliable product price
information based on the quantity and value in-
formation in the merchandise trade statistics. The
quantity and value information produce unit values,
which reflect the value of a group of products. In ad-
dition, merchandise trade statistics may be prone to

*For example, in terms of quality, the commodity group HS3-
87059 (Special purp. motor vehicles, other than those principally
designed for the transport of persons/goods, n.e.s. in 87.05) may
include vehicles of varying make, model, and hence quality.
*For example, in terms of end use, the commodity group H3-
170199 (Cane/beet sugar & chemically pure sucrose, in solid form,
not containing added flavoring/coloring matter) does not specify
whether the goods will be used as intermediate inputs or final
consumption.



classification errors, incorrect values, and incorrect
quantity measures.

27 The IMTS also pose numerous timing issues
for compilers. The data are recorded when the goods
cross the customs frontier (entered in the records of
the customs) and not when they are produced or used
in production. Therefore, it is not possible to separate
imports entering inventories from imports for other
uses (intermediate consumption, final consumption,
capital goods, etc.). Thus, if imports data are used to
estimate the supply of goods in production or for con-
sumption based on commodity flow methods, then
some of the goods used to estimate supply may actu-
ally be entering inventories. Likewise, if exports data
for a given period are used to estimate domestic pro-
duction in that period, then it is likely that some of
the goods may be inventories produced in a previous
period and some of the goods produced in the current
period may be exported in a following period.

28 Major products, such as ships and aircraft, may
be excluded from the IMTS. Information on these im-
ports may be obtained through government registra-
tion or licensing records or through supplementary
surveys of airline and shipping companies. The bal-
ance of payments compilers may also compile data on
imports and exports not recorded by customs, includ-
ing goods under merchanting.

29 The IMTS include goods for processing that
enter or leave the economy without a change of owner-
ship. These goods should be excluded from the imports
and exports statistics. The balance of payments com-
pilers may undertake the necessary adjustments (see
compilation guide on balance of payments; IMF, 2014).

Other Data Sources

30 Compilers may also consult industry associa-
tions, industry experts, or the leading enterprises in a
specific industry to derive quarterly indicators, if sur-
vey or administrative data are not available or are in-
adequate. Ideally, there should be only a few gaps that
represent a small proportion of the total. Compilers
should make every effort to fill the data gaps to ensure
comprehensiveness of the measurement of economic
activity; however, the use of information obtained
through these consultations should be temporary and
the data gaps should be closed as soon as is feasible
using more conventional data sources.

Sources for GDP and Its Components e

31 If no quarterly indicators are available from
the consultations, compilers may consider some ad-
ditional alternatives. Some of the alternatives include
the following:

» arelated item as an indicator,
» arange of other items as an indicator,

» the overall economy (excluding the target com-
ponents) as an indicator, or

e mathematical methods based on distribution
of annual data and extrapolation of past annual
trends.

The suitability of these methods is discussed in
Chapter 10.

32 In choosing among alternatives, past patterns
in the annual data for that variable can be used as
a guide. If a series is volatile and related to the eco-
nomic cycle, growth rates of the rest of the economy
could be a suitable indicator. If the annual series does
not relate to fluctuations in the rest of the economy, a
growth rate based on past trends may be suitable. Ex-
trapolation on the basis of past trends is generally not
desirable, as it tends to hide the actual data on cur-
rent trends. If there is no suitable indicator, a simple
method that is transparent may be more appropriate
than something that is time consuming and compli-
cated but not necessarily any better.

GDP by Type of Economic Activity
General Issues

31 Estimates of GDP by type of economic activity
show the contribution of each activity to economic
growth and therefore provide a useful perspective
on economic performance. In many countries, these
estimates may be based on more reliable source data
and more rigorous compilation procedures com-
pared to the expenditure and income approaches.
Therefore, estimates by type of economic activ-
ity may be considered to be the most accurate and
therefore the official quarterly GDP estimates in
these countries.

34 The general principles for deriving current price
and volume estimates are the same for quarterly and
annual GDP. The production approach involves cal-
culating output and intermediate consumption, and
deriving value added as the difference.



35 Observed data on both output and intermediate
consumption at current prices may be available quar-
terly in some cases; in these cases, the double indica-
tor method for value added can be used. For example,
in some countries, government-owned enterprises
may dominate or have a monopoly in some industries
such as petroleum, air transport, electricity, water, or
telecommunications and the units may be able to pro-
vide the detailed data required.
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36 However, the data required for the production
approach may be incomplete on a quarterly basis.
Because compiling the production accounts at cur-
rent prices and in volume terms requires detailed
accounting information on output and inputs cur-
rent expenses, the required data may not be available
quarterly or may not be collected with the timeliness
needed to compile quarterly GDP estimates. The
missing data must then be estimated by using another
series as an indicator. Most often, output data are
available, while data on intermediate consumption are
not. In cases where data on intermediate consump-
tion are not available, data on some key components
of intermediate consumption (e.g., fuel for transpor-
tation services), labor inputs, or capital inputs may be
available as indicators of intermediate consumption,
assuming a fixed relationship. Likewise, if no data on
intermediate inputs are available, then the estimation
process could assume a fixed relationship between
output and value added.

37 Relationships between inputs and outputs may
change as a result of technological changes, differ-
ences in the seasonal patterns of outputs and inputs,
or variations in capacity utilization caused by changes
in the business cycle. The impact of technological
change may not be significant in the short term and
can be handled through the benchmarking process
if they happen gradually over a longer period. As
discussed in Chapter 6, it is preferable to use bench-
marking rather than fixed ratios. The reliance on fixed
coefficients is particularly unsatisfactory for calcula-
tions at current prices because of the additional factor
of changes in relative prices.

38 In some countries, value added is derived di-
rectly, without explicitly calculating output and
intermediate consumption. This practice is undesir-
able for several reasons. Since value added is not di-
rectly observable, this method encourages the use of

inappropriate calculation methods. Further, it is not
consistent with the 2008 SNA presentation of the pro-
duction account or with supply and use tables, and
does not support comparison of quarterly estimates
with subsequent annual output data. As an example,
compiling the full production account by type of eco-
nomic activity makes explicit the assumptions about
input-output (IO) ratios that might otherwise be im-
plicit or ignored. An assumption of fixed IO ratios
at both current prices and in volume terms might
be highlighted in implausible implicit price deflator
movements, or deflating value added by an output
price index might result in unacceptable changes in
IO ratios.

39 Deflating value added by output price indices
assumes that prices of inputs and output change by
the same proportions. Relative prices may be quite
volatile because of various factors that may cause the
price of inputs to deviate from the price of the output.
For example, units engaged in road or air transport
may not be able to transfer sudden changes in the
price fuels to the output as these changes occur, and
this could lead to deviations between output and in-
termediate consumption over a short period.

40 The preferred method of deriving value added
in volume terms is similar to deriving value added
at current prices—as the difference between output
in volume terms and intermediate consumption in
volume terms. Thus, the current values of output and
intermediate consumption are each deflated by appro-
priate price indices. This method, double deflation,
while conceptually sound, requires a large amount
of data that may not be available on a quarterly basis
and in a timely manner. Double deflation may also be
prone to measurement errors of both output and in-
termediate consumption.*

41 As a result, compilers may opt to use a single
indicator method. One widely used method is to ex-
trapolate value added based on the volume index of
output. Another, but less satisfactory single indicator
method is to extrapolate value added using a volume
index of inputs. These may be total inputs, intermedi-
ate inputs, or one major input, such as fuel or labor.
However, it may be difficult to derive a volume index
of total inputs or intermediate inputs for quarterly

*On the merits of using double deflation techniques in the national
accounts, see Alexander and others (2017).



data, and one major input may be used. The use of
volume indices for inputs may be more common or
necessary for nonmarket activities where information
on output volumes may not be available.

42 If data on intermediate consumption at current
prices are not available, one option is to first derive
an estimate of intermediate consumption in volume
terms using output in volume terms as an indicator.
This method assumes a stable relationship between
output and intermediate consumption. Intermediate
consumption at current prices is then derived by re-
flating the volume estimate using price indices that re-
flect the product composition of intermediate inputs
in volume terms. A composite price index of inter-
mediate consumption may be constructed by weight-
ing the relevant price index components of published
indices such as the consumer price index (CPI), pro-
ducer price index (PPI), and import price index. A
use table (see Chapter 9) for a recent year would pro-
vide weights to derive industry-specific intermediate
consumption deflators (or reflators). A more detailed
level of reflation is preferable as it allows the effect of
changes in the composition of output to be captured
in the estimates.

Basic Prices and Producer Prices

43 The 2008 SNA uses two kinds of prices to mea-
sure output. The preferred method is basic prices, but
producer prices may be used if basic prices are not
available. Both are actual transactions prices that
can be directly observed and therefore recorded.
Basic prices exclude taxes on products the producer
receives from the purchaser and passes on to the
government, but include subsidies received by the
producer to lower prices. It measures the amount re-
tained by the producer. Producer prices include taxes
on products and are reduced on account of subsidies.
It is therefore the price that the producer invoices the
purchaser. Neither basic nor producer prices include
amounts receivable in respect of VAT or similar de-
ductible taxes invoiced on the output sold.

Market Output, Output for Own Use,
and Nonmarket Output

44 The 2008 SNA makes a fundamental distinction
between market and nonmarket outputs. This distinc-
tion is important to determine how output is valued
and therefore the data sources and techniques to be

used in valuation. The classification of the activity of
an enterprise as market or nonmarket output should
not change from one quarter to the next. Therefore,
the quarterly national accounts (QNA) compilation
process should follow the classification of the annual
national accounts in that regard.

Sources for GDP and Its Components

Sources for Industries

45 Commonly used types of source data for the
production approach on a quarterly basis include
current price data from accounting records (through
surveys) and administrative systems, quantity indica-
tors, labor and other input measures, and price indi-
ces. Most commonly, deflation will be used to derive
volume measures, and due to problems that are dis-
cussed below, deflation is preferable to direct mea-
sures of volumes. In other cases, there may be volume
and price indicators only or current price value and
volume indicators only. Annex 3.1 provides an over-
view of the value and volume indicators most com-
monly used for the production approach.

Current Price Data on Outputs and Inputs

46 To derive the value of output for goods-produc-
ing industries, the value of sales together with open-
ing and closing values of inventories of finished goods
and work-in-progress® are required. The simplest in-
dicators cover only total sales of goods produced by
the enterprise. Other revenue, such as sales of goods
not produced by the factory, repairs, or rental ser-
vices, might also be collected in total or separately.
Data on inventories used in calculations should have
the effects of holding gains/losses excluded.

47 Some countries may collect data on the value
of construction through surveys of construction. If
only the total value of a project is available, then the
total value should be allocated over the expected life
of the project. Compilers may allocate the value of the
project equally in each period based on the assump-
tion that the volume of work is distributed evenly over
the life of the project. However, this also assumes that
there is no inflation over the period. A preferred ap-
proach is to discount future income associated with
the project. The 2008 SNA paragraph 20.63 provides
some details of how this approach may be applied.

*Output = sales + changes in inventories of finished goods and
work-in-progress (excluding any revaluation effects).
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48 An alternative approach is to collect data on
the value of work done during the quarter. Collecting
these kinds of data avoids the difficulties of making
assumptions about the allocation of a total value for
a whole project to particular quarters. However, the
feasibility is limited by the availability of data, as con-
struction enterprises are often small scale and work
done may be hard to separate into quarters. Progress
payments for work done may be an acceptable ap-
proximation if interviews suggest that they approxi-
mate the value of work put in place. (Construction
indicators are discussed in paragraphs 3.111-133.)

49 Sales data are commonly used as quarterly in-
dicators for the output of wholesale and retail trade.
Sales data could be obtained from a survey of whole-
salers and retailers or through tax records. Output at
current prices is defined as the trader’s margin: that is,
sales less the cost of goods sold.

50 Government agencies and public corpora-
tions may be useful sources of information for the
activities that they undertake, regulate, or tax. Gen-
eral government undertakes public administration,
defense, and community services, and would be the
primary source of information for these activities. In
some countries, public corporations may be heavily
engaged in or may have monopoly control over some
activities, such as air transport, electricity, water, and
so forth. Government agencies may be a useful source
of information through their regulatory responsibili-
ties of activities such as financial services, insurance,

health, and gambling.

Quantities of Outputs and Inputs

51 The concepts of quantity measures and volume
measures should be distinguished. Quantity data are
expressed in terms of physical units and can only be
expressed for a homogeneous product. Volume data
are presented in terms of volume indices or values ex-
pressed at the prices of a common period; these data
differ from the quantity data because quality changes
are accounted for and because the measures can be
meaningfully aggregated.

52 Quantities are easy to define for the goods-
producing industries: for example, liters of petrol and
kilos of flour. In some cases, businesses can supply
quantity data more readily than they can supply finan-
cial information on a quarterly basis. The businesses

may not compile quarterly accounts, or the data may
take longer to compile than simply collecting num-
bers that do not require processing or valuation.
Quantity indicators can be multiplied by price indi-
ces or average prices for the quarter to obtain current
price indicators. Such estimates avoid the inventory
valuation issues that arise for current price values that
have been derived from data that include inventories
measured at historic cost.

53 The limitations of quantity data are significant,
and quantity data are not economically meaning-
tul if products are heterogeneous or subject to qual-
ity change. The usefulness of quantity data is limited
by the homogeneity of the products. For basic com-
modities, such as wheat and base metals, there is often
relatively little variation in quality over time, particu-
larly if data are broken down by grades of quality, so
quantity indicators may be suitable. However, many
products vary considerably in quality. For such goods,
deflated current price data should be used. This situa-
tion applies to a large number of manufactured goods
and to some agricultural and mining products. The
more narrowly such products are defined, the more
the estimates will be able to reflect the actual volume
of output. For example, if cars are treated as a single
product, changes in the mix of output toward larger
cars or cars with more accessories (better quality) will
not affect the number of cars, but should be treated as
an increase in the volume of output. There are many
products for which quantities are poor indicators or
for which output is not readily quantifiable, such as
clothing, medicines, and services. One way of dealing
with the problems of heterogeneity of products is to
collect extra detail, although it may not be practical
owing to greater collection costs, respondent burden,
and delay in tabulation.

54 Quantity indicators are usually developed on a
case-by-case approach for each type of economic ac-
tivity, rather than as a unified system. The following
cases are considered:

o Agriculture: Government agencies (ministries
of agriculture and government agricultural pro-
duce marketing agencies) may closely monitor
the production of key agricultural commodities.
Ideally, the data should be obtained at the farm,
but quantity data may also be obtained at points
of the distribution chain in cases where there



are (i) a few producers, (ii) if the products/crops
are produced primarily for export, or (iii) if the
products are used as primary inputs for another
industry. However, there will most likely be a dif-
ference in the quantity produced at the farm and
quantity measured along the supply chain due to
wastage/spoilage, timing differences, consump-
tion, informal sales, and other factors. In mea-
suring value added for agriculture, the compiler
should recognize that there may be a timing dif-
ference between the period of harvest and alloca-
tion of output. Conceptual issues associated with
work-in-progress and the timing of agricultural
production are dealt with in Chapter 11.

Mining and quarrying: In absence of quantity
data, compilers in some countries may use the
information on rent on the extraction of subsoil
assets owned by governments (usually referred to
as royalties) or severance taxes on the extraction
of minerals from private lands. These payments
are usually based on the quantity extracted and
provide an estimate of the quantity of produc-
tion. However, if the government accounts are
compiled on a cash basis, it would not be possible
to determine in which period the quantity was
produced. In that case, additional information,
such as the documents presented by the mining
companies to support the payments, may pro-
vide some information as to when production
took place.

Construction: Floor area built distinguished by
type of building. (Indicators for construction
are discussed further under gross fixed capital
formation on construction in the expenditure
approach.)

Accommodation and food service activities: Num-
ber of visitors may be an acceptable indicator
in countries where foreign visitors constitute a
significant proportion of the number of persons
staying in paid accommodation. Some countries
conduct regular (monthly or quarterly) surveys
of visitor expenditure. Therefore, additional in-
formation from these surveys, such as average
daily expenditure of visitors and average length
of stay, may be used to fine-tune the estimates. In
other cases, hotel tax revenue (hotel occupancy
tax, hotel and restaurant service charge, and VAT
on accommodation service) may provide some
useful information.
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o Transportation and storage: Number of pas-
sengers carried/embarked/disembarked, tons
of freight or ton-kilometers, and numbers of li-
censed taxis or new vehicles registered. To the
extent that prices, and therefore the volume of
service, reflect distance, data with a kilometer di-
mension are better indicators. For example, met-
ric ton-kilometers would be a better indicator of
the volume of freight than a measure of metric
tons that did not take into account differences in
distances carried.

o Information and communication: Number of tele-
phones in service or number of telephone calls
(both landline and cellular). Indicators should
be closely monitored over time because of the
changing nature of this activity. The ratio of mo-
bile phones to (fixed) landlines is continuing to
grow in many countries; therefore, if landlines
are used as an indicator, then the relative growth
of this activity due to mobile phones will not be
captured.

o Real-estate activity (ownership of dwellings):
Numbers of dwellings, preferably broken down
by location, size, and type of dwelling and with
adjustments for new dwellings and alterations
and quality change. (Sources and methods are
covered later in more detail in the discussion of
indicators for household consumption of rental
services.)

o Professional, scientific, and technical services:
Numbers of wills, court cases, and divorces for
lawyers; numbers of registered land transfers
for real-estate agents; and numbers of deaths for
undertakers.

e Public administration: Licenses issued and court
cases processed. Because these indicators are
partial and do not reflect quality well, they are
used to only a limited extent. Other services such
as numbers of tickets sold by theaters and other
forms of entertainment as well as numbers of ve-
hicle repairs are indicators too. Government em-
ployment is also used for estimating the volume
of public administration services.

55 The potential range of sources is very wide and
these indicators are not usually part of a comprehen-
sive system of indicators. As a result, there are typi-
cally many gaps and data often need to be obtained
from different agencies. Some potential indicators



may be unpublished, but could be obtained by mak-
ing a request to the relevant agency.
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Labor Input Measures

56 Measures of labor input are sometimes used as
indicators of the volume of output of service indus-
tries. The assumption behind the use of this method is
that employment is directly related to output and value
added in volume terms. Labor is a major input to the
service industries, and compensation of employees
plus mixed income typically constitute very high pro-
portions of value added. Labor and income per capita
data are used to complete the coverage of economic
activities by accounting for the non-observed econ-
omy. The number of hours worked is preferable to the
number of employees as an indicator of labor input.
For a given number of employees, total hours worked
takes into account changes in standard weekly work-
ing hours, hours of overtime, and changes in the spe-
cific numbers of hours worked by individuals. Total
output would be affected by these changes, whereas
the total number of employees will not.

57 However, hours worked is still an imperfect
measure of labor input. Ideally, labor input measures
would take into account different types of labor (e.g.,
disaggregating by occupation or skill level) weighted
by their different rates of remuneration. The total
value of wages and salaries divided by a wage and sal-
ary index would give an indicator that also takes into
account such compositional effects, but it would need
to be supplemented by a measure for self-employed
labor. It is preferable that actual hours worked be
covered, rather than paid hours which include sick
leave, vacations, and public holidays but exclude un-
paid work. The labor input measure should include
working proprietors and the self-employed as well as
employees.

58 Comprehensive monthly or quarterly data on
employment by industry may be available in many
countries, from specific surveys or as a by-product of
a payroll or social security tax system. However, the
classification by economic activity used by the admin-
istrative source may not be consistent or sufficiently
detailed for compiling QNA estimates.

59 Labor input is not an ideal volume measure
because the relationship between labor and output
is variable. The relationship between labor input and

output also changes as a result of changes in capital
intensity and total factor productivity.

60 In the case of the nonmarket activities of general
government and nonprofit institutions serving house-
holds (NPISHs), current price output is measured on
the basis of the cost of inputs. It is preferable that the
output volume measure take into account the services
provided by the government or nonprofit institution,
if measurable. It is common, however, to use input
indicators, such as labor and purchases of goods and
services, if suitable volume measures are not available.

61 As with other sources, calculations at a greater
level of detail will usually improve the estimates as the
relationship between output and labor varies widely
across industries and even within broad industry
groups. For example, photographic activities and legal
activities may both be in the same category, “Profes-
sional, scientific, and technical services,” but the value
of output per hour or employee of a photography
business may be much less than that of a law firm. Ac-
cordingly, an indicator that separates the two activi-
ties will better reflect changes in output.

Indirect Indicators

62 Where direct measures are not available, a di-
verse range of indirect indicators may be considered.
It is sometimes possible to identify a downstream or
upstream activity that can be used as a basis to gen-
erate indicators. For example, the supply of building
materials can be used as an indicator of construction
activity. An indicator for wholesale and retail could
be obtained from the supply of goods that are distrib-
uted by wholesalers and retailers. Although it would
be conceptually preferable to obtain data on sales and
purchases from the establishments and the margins
received, data on the supply of goods may be more
readily available and easier to estimate. This is because
there are relatively fewer data sources on the supply
of goods (imports and domestic producers) compared
to the large number of mainly small-scale wholesalers
and retailers. (Data on sales of goods to consumers are
discussed later in this chapter in the context of GDP
by expenditure category.) The distribution activity of
specialist importers or expensive goods that can be
identified should be measured separately. As the es-
timation procedures rely on an assumption of fixed
markups (i.e., the margin as a percentage of the price),



the method will give better results if calculated at a
greater level of product detail to take into account the
combined effect of changes in the product mix with
varying markups of different products.

63 If data on road freight transport activities are
inadequate, it may be possible to derive an indicator
based on the supply of goods that are usually trans-
ported, or at least the major components. Indicators
for other supporting industries may also be derived
from the output of the industries served, such as ser-
vices to agriculture, mining, and transport.

64 Population is sometimes used as an indicator
in cases where a more specific indicator is not avail-
able, such as subsistence agriculture, owner-occupied
dwellings, and some personal services. The indicators
should be adjusted for long-term trends. For exam-
ple, population could be used to represent dwelling
services, but adjustments should be used to account
for trends in the quality of dwellings and persons
per household. Adjustments for divergence in long-
term trends between the population indicator and
the annual estimates can be incorporated through the
benchmarking process.

65 All of the methods discussed in this section as-
sume ratios based on the benchmark data. Such ratios
are more likely to be stable in volume terms, so it is
generally better to make the assumption in volume
terms and then reflate to current prices. Also, in all of
these cases, if the benchmark data are more detailed,
the quarterly estimates will tend to be better if the cal-
culations are done at a detailed level.

Price Indicators

66 If a current price value is available for an item,
a volume measure can be obtained by deflating with
a price index. Alternatively, if a volume measure is
available, a current price measure can be obtained
by reflating with a price index. Countries generally
compile four major price indices: CPIs, PPIs, export
price indices, and import price indices. Each index
measures prices of transactions at different stages;
therefore, these aspects need to be taken into account
when deciding on which index should be used as a de-
flator. CPIs measure purchasers’ prices, PPIs measures
basic prices, export price indices measures export
prices (usually free-on-board prices, or FOB), and
import price indices measure import prices (usually

Sources for GDP and Its Components @

cost-insurance-and-freight prices, or CIF). These
indices may not always be appropriate deflators and
sometimes suitable deflators will need to be derived.
This may be done by either decomposing a major
index (e.g., using components of the CPI) or obtain-
ing supplementary price information.

67 In some cases, a specific index may need to be
developed because the main indices are not compiled,
not timely, or inadequate (outdated weights, poor cov-
erage, or incorrect price basis). For example, compil-
ers may develop a price index of agricultural products
using information collected from ministries of agri-
culture and other government bodies that regulate or
monitor agricultural production. The source data may
have to be adjusted to derive basic prices because the
prices may be purchasers’ prices collected at the point
of sale (produce market) and not from the producer.
For some professional services, such as lawyers, archi-
tects, and engineers, the professional associations may
have information on the fees, which could be used to
construct an index.

68 Where no direct data are available, prices of one
or more similar or closely related products or indus-
tries that have a tendency to move in the same way
may be suitable. For example, if electricity is produced
from imported fuel, then the price of electricity may
be tracked by the price of fuel.®

69 It may be necessary to produce output deflators
or reflators based on the costs of inputs, for example,
weighting together wage indices or information on
wage rates with the prices of major intermediate in-
puts. Because this technique does not account for op-
erating surplus, it is unsatisfactory to the extent that
profitability varies. However, to the extent that profit-
ability and productivity are taken into account in an-
nual data, the benchmarking process will incorporate
the annual variations.

70 Wholesale and retail present special difficul-
ties in identifying the price dimension. The difficulty
arises because the output of this activity—a service—
is the trade margin. The service component is com-
bined with the prices of the good and the quality
aspects are difficult to measure. Deflating the margin
directly should be avoided. A volume indicator of the

“We must also be cognizant of the various factors that could affect
the price of the product such as government action in the form of
price controls, taxes, and subsidies.



margin service can be made from the volume of goods
bought or sold using an assumption of a stable vol-
ume of the distribution service per unit of goods: that
is, no quality change in the service. The suitability of
the assumption is improved by compiling at a greater
level of detail, as markups differ among products and
between outlet types. The price indices of the goods
should not be used as a proxy deflator or reflator of
margins because margins have different cost struc-
tures and can vary differently than goods prices.
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71 Financial intermediation services indirectly
measured (FISIM) is a margin and so is not readily
observable. One approach for quarterly GDP estima-
tion is to use the deflated values of loans and depos-
its as a volume indicator of the service provided, in
conjunction with the annual benchmarks. The value
of loans and deposits should be deflated by a price
index representing the general price level (e.g., the
implicit GDP deflator excluding FISIM or the CPI).
Ideally, this method should be applied at a disaggre-
gated level, with a detailed breakdown of assets and
liabilities by type, because the interest margins vary,
reflecting the fact that the value of service provided
varies for different categories. Interest margin changes
are price effects and do not affect the volume of loans,
so these changes will be shown as a price effect. The
direct deflation of the value of FISIM by a general
price index or by input prices for financial services
is not a suitable alternative. These deflators do not
measure the price of FISIM and ignore interest mar-
gin changes. Thus, changes in profitability of financial
institutions would be incorrectly shown as a volume
change. In cases where independent current price and
volume measures for output are obtained, the corre-
sponding implicit price deflator should be checked for
plausibility.

72 Another more sophisticated approach is to de-
flate the monthly stocks of deposits and loans in its
various components using the average of the stock
at the end of the previous month (opening balance)
and the stock of the following month (closing bal-
ance), the monthly weighted average reference rates
(SNA rate: interbank interest rate, central bank inter-
est rate, and average implicit effective interest rates of
deposits and loans), and the interest rates for the base
year (fixed-base year) or for the previous year (chain-
linked series). The purchasing power of the monthly

average stock of loans and deposits in national cur-
rency is estimated by deflating the overall stocks’ last
day of the previous month and the last day of the fol-
lowing month by the average CPI with the appropriate
rebasing (base year or previous year).

73 The monthly average CPI of the two adjacent
months is to be used in order to deflate the stock at
last day of the month since the CPI reflects the aver-
age prices (midpoint of the month) of the month and
the stocks should be valued at average prices of the
previous year or of the base year. Loans and depos-
its in foreign currency is deflated monthly by a price
index that integrates the changes in the exchange rate
and inflation of the countries with which the country
in question undertakes transactions of loans and de-
posits. Then, the deflated stocks are multiplied by the
SNA interest rate and by the effective interest rates on
loans and on deposits of the base or previous year, and
FISIM results from the difference of both amounts
(effective interest for loans at constant prices minus
SNA interest for loans at constant prices, plus SNA in-
terest for deposits minus effective interest on deposit
at constant prices).

74 Intermediate consumption usually has no spe-
cific aggregate deflators, so it is necessary to build the
deflators from components of other price indices for
the relevant products. Note that even when a fixed
coefficient method has been used to derive volume
measures for a given type of economic activity, it is
desirable to reflate intermediate consumption and
output separately and is undesirable to use the fixed
coeflicient method at current prices.

75 Some countries compile indices for selected cat-
egories of services, although an overall index of ser-
vices production may not be available. The coverage
and definitions used in the index should be assessed
to determine whether the index is consistent with
the requirements of QNA compilation. The compiler
must therefore weigh these factors against the cost
and practicality of compiling separate indices to de-
rive volume estimates of services.

Industrial Production Indices

76 Some countries may compile a monthly or
quarterly industrial production index (IPI). The index
is expected to cover the following ISIC Rev. 4 cate-
gories: Section B (mining and quarrying), Section C



(manufacturing), Section D (electricity, gas, steam,
and air conditioning supply), and Section E (water
collection, treatment, and supply; sewerage; waste
collection; and remediation activities). However,
there may be gaps in coverage and not all activities
will be covered in all cases. Countries use a range of
methods to derive volume indicators of economic ac-
tivity when compiling the IPI, such as deflated values,
quantity measures, or selected inputs. In some cases,
the IPI may use a mix of methods, such as quantities
for homogeneous goods and deflation for others.

77 It is preferable to compile quarterly GDP esti-
mates from the IPI source data or from IPI compo-
nents at a disaggregated level, rather than from the
total IPI. The more detailed compilation would fa-
cilitate the resolving of differences in coverage and
concepts between the IPI and quarterly GDP. Bench-
marking, structural assumptions, and reflation tend
to be better when carried out at a greater level of de-
tail. The national accounts measure of output requires
weights to reflect output at basic prices or producers’
prices, while in practice the IPI may use other weights
or valuations. The IPI may have gaps in coverage that
may need supplementary sources: for example, par-
ticular industries and goods that are not easily quanti-
fied. The base years may also differ. Published IPIs are
sometimes adjusted for variations in the number of
working days, rendering them unsuitable as quarterly
indicators. For compilation of nonseasonally adjusted
quarterly GDP, the data should reflect the actual ac-
tivity in each quarter, before adjustments for working
days or other calendar and seasonal effects.

78 If different methods are used in the IPI and
quarterly GDP, then it would be useful if the quarterly
GDP sources and methods documentation clearly
states the differences. These differences should be ex-
plained (e.g., weights, coverage, and valuation) and
quantified, if possible.

GDP by Category of Expenditure
General Issues

79 GDP by type of expenditure shows the final
demand for goods and services. This approach does
not rely as much on fixed ratios as the quarterly pro-
duction estimates. Nevertheless, there are some issues
relating to timing, valuation, and coverage of source

data that are equally as important and should be con-
sidered. Some of these issues are as follows:
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o Time of recording’: Timing differences are a much
more important issue in quarterly data than in
annual data because these differences are much
more pronounced in higher frequency data. Gov-
ernment and international trade are typically well
covered by quarterly data, but the time of record-
ing of data is often inconsistent with the national
accounts requirements.

o Government data are often recorded on a cash
basis, although accrual adjustments are some-
times made for particular, identifiable items.
Accrual accounting is becoming more com-
mon in government accounts.

o IMTS are recorded when the goods pass
through the customs frontier of the reporting
country and not when they are consumed as
intermediate consumption or final consump-
tion. The balance of payments compiler may
make some adjustments to the IMTS data to
account for change of ownership of the goods
between residents and nonresidents; how-
ever, these adjustments are still not adequate
for national accounts purposes. The balance
of payments statistics are concerned with
when the goods are acquired (when change
of ownership occurs) and not when they are
used in production. Thus, goods may be ac-
quired and enter inventories and not used as
intermediate inputs during the quarter under
consideration.

o If the estimation process depends on data from
surveys of enterprises, then the expenditure es-
timates may be more strongly influenced by
coverage problems in the business register. This
influence arises because of the high proportion
of retailing and consumer services output that
goes to household consumption and the high
proportion of building output that goes to capi-
tal formation. These activities often have high
proportions of smaller, shorter-lived, less formal
businesses.

"The issue of time of recording for government finance statistics
and merchandise trade statistics is also important for the GDP
estimates by type of economic activity. This issue is addressed
here because both represent significant components of GDP by
expenditure category.



e Changes in inventories have serious valuation
problems. These problems also occur in produc-
tion and income approach estimates, although
they may be partly avoided by use of quantities
of output in the production estimates.
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80 Although the expenditure data may have seri-
ous gaps, it may still be possible to derive a useful split
of GDP by type of expenditure. Compilers in many
countries face difficulty in developing reasonably reli-
able estimates of household consumption expenditure
and changes in inventories. Therefore, in some cases,
either or both of these components may be presented
as a residual—the difference between the sum of the
available estimated components and total GDP by
type of economic activity. This is not an accurate ap-
proach to estimate household consumption expendi-
ture and changes in inventories; nevertheless, the size
and change in the residual from one period to the next
could provide a useful check on the accuracy of the
estimates. For example, a substantial decline in house-
hold final consumption expenditure (when measured
as a residual) may suggest that one or more of the es-
timated components of expenditure on GDP may be
overstated.

Data Sources
Household Final Consumption Expenditure
Value Indicators

81 Household final consumption expenditure is
usually the largest category of GDP by expenditure.
The main sources of data on household consump-
tion expenditure are surveys of retailers and service
providers, household expenditure surveys, imports of
consumer goods, domestic production of consumer
goods, and VAT systems. Compilers may use a single
data source or a combination of the sources, but the
compilation procedures would determine the data
sources that are used.

82 Surveys of retailers and providers of other
consumer services are common sources for data on
household consumption at current prices. The retail-
ers and service providers may be specialized (e.g.
motor vehicle sales), but supermarkets and large
stores sell a wide range of goods, so that collecting
product breakdowns for these stores is desirable.
As noted previously, a detailed breakdown by prod-
uct improves the quality of the deflation. If product

mixes are stable, satisfactory quarterly data by prod-
uct can be estimated by using total sales of a retail
industry as an indicator for the benchmark values of
sales by product. Some countries conduct continu-
ous household expenditure surveys. However, it is
more common for countries to conduct these surveys
at multiyear intervals. If the results are processed on
a timely basis by quarter, they could be useful indi-
cators for quarterly GDP. For surveys conducted at
multiyear intervals, the data are usually combined
with other data from business surveys—such as sur-
veys of retail sales—to extrapolate the benchmark
period. However, the increase in online retail—and
the increasing sales to households by nonresident
online retailers—poses a special challenge for data
collection on household consumption based on the
suppliers.

83 Household expenditure survey data may have
some shortcomings. Reporting quality and omis-
sions of small or sensitive items may be a problem in
household surveys, depending on the behavior of re-
spondents. For example, expenditure on alcohol and
tobacco may be understated, requiring adjustments
to be made on the basis of other information such as
merchandise trade statistics, retail sales, and tax re-
cords. In cases where the smuggling of alcohol and to-
bacco may be a major issue, adjustments may be made
based on information from law enforcement. The
errors caused by the problem of recall of purchases,
which is common in household income and expen-
diture surveys, could be magnified in the quarterly
GDP. The purchases of consumer durables, which are
usually large and infrequent, may be allocated to the
incorrect quarter.

84 Household surveys provide good coverage of
own-account production of goods, purchases from
informal sector activity, and purchases of services,
which are all difficult to cover or not covered by sur-
veys of establishments. In this regard, they may be
useful in developing countries in preference to busi-
ness surveys. In developed economies with relatively
smaller informal sectors, business surveys may be
used because of issues such as collection cost, delay,
and reporting quality of quarterly household expen-
diture data.

85 A VAT or sales tax system may provide data on
sales by type of enterprise. Such a tax system may also



divide sales into different product categories if dif-
ferent tax rates are applied. It is necessary to identify
which sales are indicators of household consumption:
for example, sales by retailers and consumer services.
The systems used to collect other taxes, such as taxes
on alcohol or tobacco, may also be a potential source
of information.

86 In addition to broad sources such as retail sales,
VAT systems, and household surveys, there are a
range of specific indicators for components of house-
hold consumption. The sources of specific indicators
include specialized statistical surveys, major supply-
ing enterprises, and regulators. Where there are a
small number of large suppliers of a particular item
but no currently published data, the information can
sometimes be collected specifically for quarterly GDP.
Examples could include sales to residences of electric-
ity and gas, as well as some components of transport,
communication, and gambling.

87 Expenditure estimates may have to be adjusted
to take account of expenditure by residents abroad
and expenditure by nonresidents in the domestic
economy. If the information is derived from a house-
hold income and expenditure survey, then expendi-
ture by residents abroad may have been included in
the estimates. However, if the information is derived
from retail sales, then adjustments would be required.
The balance of payments statistics record these expen-
ditures in the travel account as travel credits (expendi-
tures by nonresidents in the domestic economy) and
travel debits (expenditures by residents abroad).

88 Commodity flow methods can be used in cases
where there are good data on the supply of products.
Total supply to the domestic market at purchasers’
prices for a product can be derived as follows:

o domestic output at basic prices,

o less exports,

e plus imports,

e less changes in inventories,

e plus taxes on products,

e less subsidies on products, and

e plus trade and transport margins.

89 This method would provide the most reliable
estimates if calculated at the most detailed product
level, which would facilitate the exclusion of goods

Sources for GDP and Its Components @

identified as intermediate goods (such as raw materi-
als to be used in manufacturing) and capital goods. It
is recognized that some of these products may have
dual purposes as consumer goods and intermediate/
capital goods. Thus, reasonable ratios should be ap-
plied to identify the consumer goods. Likewise, some
products that may be identified as consumer goods
may also have multiple purposes as intermediate
goods or capital goods and reasonable adjustments
should be made. For example, a motor vehicle pur-
chased by a household for use as household trans-
portation would be classified as a consumer product.
The same make and model of vehicle, if purchased by
an enterprise, would be classified as capital goods. In
some countries, the merchandise trade statistics may
classify the imports according to the importer and
based on the importer, the compiler may be able to
determine whether some products that have a dual
purpose will be used in production or are available for
household consumption.

90 The commodity flow method can be particularly
useful for goods because goods are often supplied by
a relatively small number of producers and import-
ers, and data on the supply of the goods are easier to
collect than data on sales at the retail level. Where a
significant part of retailing is informal, surveys of re-
tailers are likely to have incomplete coverage, so the
commodity flow method could provide more suitable
indicators than a survey of retailers.

Volume Indicators

91 Data on consumption of dwelling services can
be estimated by extrapolation on the basis of the num-
ber of dwellings. If construction data do not allow
estimates of the net increase in the number of dwell-
ings, population could be used as a proxy (preferably
adjusted for any trends in the average number of per-
sons per dwelling). Because of differences in the aver-
age rental per dwelling, the quality of the estimation
would be improved by doing separate calculations by
location and for different dwelling types (e.g., house/
apartment or number of bedrooms). It would also be
desirable to put in an adjustment factor to account for
any shortcomings in this method (e.g., for long-term
changes in the size and quality of dwellings). These
factors should be accounted for annually so that their
effects can be incorporated in the quarterly GDP
by the benchmarking process. Because the stock of
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dwellings is large and changes slowly, acceptable esti-
mates can be derived for dwelling services, even in the
absence of quarterly volume indicators. The methods
used should be consistent with those used in the pro-
duction estimates.

92 Indicators for some services, such as insur-
ance, education, and health, may be obtained as a
by-product of government regulation. In addition,
motor vehicle regulation may provide indicators for
the volume of vehicle purchases. The components to
be included are household purchases of cars and other
light vehicles, both new and secondhand, from busi-
nesses and governments.

93 Administrative data may help fill other gaps.
For example, units engaged in providing financial ser-
vices, medical health activities, and gaming activities
(e.g., casinos, lotteries, and fantasy sports betting) are
often highly regulated. As a result, indicators may be
published or available from the regulatory authori-
ties. Other administrative data can be used as indirect
indicators. For example, numbers of court cases and
wills in probate are potential indicators for legal ser-
vices, numbers of deaths for funeral services, and total
numbers of vehicles and numbers of road accidents
for vehicle repairs. In each case, a direct survey would
usually be better but may not be justifiable on a quar-
terly basis because of the data collection cost and the
relatively small size of the activity.

94 Consumption from the own production of agri-
culture can be quite important in some countries. De-
pending on the method of estimation used, estimates
of agricultural output may include own production,
so there may be no need to identify the consump-
tion separately. However, the methods used to derive
household consumption may not distinguish between
household consumption from own production and
consumption of agricultural products acquired from
other producers. The methods should be consistent
with those used in the production estimates. The
estimates may be based on household consumption
of domestic production of agricultural output using
information from household consumption surveys,
food consumption (calorie intake) surveys, or poverty
surveys. These methods do not provide adequate vol-
ume indicators; therefore, in the absence of quarterly
surveys of subsistence production, population trends
may be an acceptable indicator.

Price Indicators

95 The components of the CPI are appropriate de-
flators for household consumption. Deflation should
be carried out at a detailed level to ensure that each
component is deflated by the price index that most
closely matches its actual composition. For example,
it would be better to deflate each Classification of Indi-
vidual Consumption According to Purpose (COICOP)
class of food separately to account for different price
movements. National accounts compilers should work
closely with price statisticians to have consistent clas-
sifications and coverage of all required components.
There may be gaps where a component of expenditure
is not covered by a matching CPI item. An example is
insurance services, which are measured as margins in
the national accounts but which may be measured as
total premiums in the CPI or, in some cases, may be
excluded from the CPI altogether.

96 For expenditure by residents abroad, some compil-
ers have used as deflators the CPIs of the main countries
visited by residents, adjusted for exchange rate changes.
However, the expenditure patterns of travelers (whether
residents visiting abroad or visitors to the compiling
economy) are different from that of residents. Therefore,
the use of the overall CPI may provide biased estimates.
For example, housing carries a significant weight in the
CPI of many countries; however, this item is not ex-
pected to be a component of expenditure of visitors. If
available, it would be preferable to obtain specific indices
for the most relevant components of expenditure by visi-
tors: for example, paid accommodation, transport, pur-
chased meals, or any particularly important categories
of goods. Likewise, expenditure of nonresidents could
be deflated by the domestic CPI items that relate to the
major components of tourist expenditures, such as paid
accommodation, transport, meals, and so on.

Government Final Consumption
Expenditure

Value Indicators

97 Government accounting data are often available
on a monthly or quarterly basis. Even if not published,
the data may be available on request. Data for the cen-
tral government are generally readily available. In
some cases, lack of data or delays may require estima-
tion for state, provincial, or local government. In the
absence of comprehensive data, consideration can be



given to alternative indicators that relate to the actual
level of activity in the quarter, such as the following:

e a sample collection for local governments,

* wages paid by the governments concerned (pref-
erably excluding those involved in own-account
capital formation such as road building),

e expenditure data classified or not by economic
type,

e central government payments where these are
the major source of funds, or

e budget estimates (before forecasts are used, the
track record should be checked to see whether
they are reliable).

98 As noted previously, for many countries, the
government accounts are prepared on a cash basis,
whereas economic statistics should be compiled on
an accrual basis. Government cash payments can be
large and lumpy, and the timing of these payments
may be subject to political or administrative con-
siderations. Differences between the cash basis used
and the accrual basis required by the 2008 SNA could
cause errors and discrepancies in the estimates. These
errors are the same for both quarterly and annual
GDP, but the impact on quarterly GDP is likely to be
larger. A particular instance of a distortion caused by
cash recording is where government employees are
paid every two weeks. While some quarters will have
six paydays, others will have seven, causing fluctua-
tions in the quarterly data that would not be a serious
issue in annual data. Also, in many cases, government
contractors are paid in full after the work is completed
and there may be a considerable lag between the com-
pletion of the work and the finalization of payments.
To the extent that such timing problems can be identi-
fied, adjustments that are supported by evidence can
be used to get closer to an accrual basis.

99 The links to the production estimates for gen-
eral government should be noted and monitored. If
inconsistent methods or data are used, errors in the
residual item or discrepancies will occur. The scope of
government final consumption expenditure and gov-
ernment output differ, in that government final con-
sumption expenditure is equal to the following:

e general government output,

e less own-account capital formation included in
output,
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o less any sales of goods and services at economi-
cally significant and economically insignificant
prices,

o plus purchases from market producers for deliv-
ery to households free or at economically insig-
nificant prices, and

* less changes in inventories of finished goods and
work-in-progress.

Although the same indicators can often be used for
both production and expenditure, the factors causing
differences between them need to be taken into ac-
count, especially if they are changing proportions of
the total.

Volume Indicators

100 In a few cases, it may be possible to obtain
quantity measures for output of government services.
For example, numbers of students at government
schools, numbers of operations or bed nights for
patients in public hospitals, and numbers of benefit
recipients served by a government social assistance
office may be available. However, these indicators fail
to take into account important quality aspects. Fur-
ther, there are many other activities of government
where output is difficult to quantify, such as public
safety and policymaking.

101 In the absence of suitable output volume in-
dicators, an indicator based on labor inputs may
be used, such as the number of employees or hours
worked. Because government consumption is a labor-
intensive service, this is a more acceptable assumption
than it would be for other expenditure components.
In addition to the limitations of labor input measures
for measuring production, measuring consumption is
more difficult because of work contracted out to the
private sector, capital work on own account, and the
offsetting effect of charges for some services. Struc-
tural changes in the proportions of staff engaged in
capital work, the proportions of output recovered
through charges, or the proportion of work out-
sourced could be significant on a quarterly basis.

Price Indicators

102 Although current price value-added measures
for government are clearly defined as being based
on costs, the price and volume dimensions are less
clearly defined and have several alternatives. Prices



are usually not directly observable. One option is to
derive independent value and volume measures so
that the price dimension is obtained indirectly. Al-
ternatively, a deflator could be obtained as a weighted
average of input costs. The usual input costs are wage
indices or pay scales of civil servants and military staff,
combined with relevant components of price indices
reflecting typical input costs such as rents, electricity,
stationery, and repairs.
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103 Methods based on input costs have the short-
coming that they do not account for productivity
changes. Of course, these measurement problems
are the same for annual and quarterly estimates. For
the QNA compiler, the simplest solution is usually
to adopt the annual method and allow the bench-
marking techniques to incorporate any adjustment
factors.

Final Consumption Expenditure
of Nonprofit Institutions Serving
Households

Value Indicators

104 Much of the discussion on measurement of
government consumption also applies to NPISHs.
Like general government, their output and consump-
tion of nonmarket services at current prices are mea-
sured at cost. However, quarterly accounting data are
less available than for general government although
data for some larger institutions may be published
or available on request. Governments may be a good
source of indicators if they monitor, regulate, or pro-
vide transfers to charities, private schools, and simi-
lar institutions. Otherwise, since NPISHs are mainly
involved in services, wages and salaries paid may be
an acceptable substitute. Balance of payments data on
transfers to nongovernment institutions may be an
important indicator in countries where foreign aid is
a major source of funding for NPISHs.

Volume Indicators

105 Labor input measures may be suitable indica-
tors. If data are unavailable and the NPISHs sector
has been shown to be economically stable in annual
data, past trends may be an acceptable volume indica-
tor. The method for the expenditure estimates should
be consistent with that for the equivalent production
estimates.

Price Indicators

106 The methods are similar to those used for
general government consumption, where output at
current prices is also defined as the sum of costs. A
weighted average of input costs may be used for con-
sumption by NPISHs so that the deflator corresponds
with the composition of the current price value mea-
sured from input costs. Items could include wages,
rents, repairs, stationery, and electricity.

Gross Fixed Capital Formation
General Value Indicators

107 The 2008 SNA classifies gross fixed capital for-
mation by type of asset. For many countries, largest
components are buildings (dwellings and other build-
ings and structures), and machinery and equipment.
It also includes weapons systems, cultivated biologi-
cal resources, and intellectual property products. Re-
search and development, irrespective of whether or
not it is successful, is considered gross fixed capital
formation. Costs associated with the purchase of fixed
and other assets are also included, such as transfer
costs (including real-estate agents’ commissions, legal
fees, and taxes on real-estate purchases), architects’
fees, and installation costs. In addition to purchases,
own-account production of capital can be important
in some cases, including construction, computer soft-
ware, and legal work.

108 Annual and quarterly business surveys of capi-
tal expenditure are the conceptually preferred sources
of data on capital formation, excluding dwellings.
However, capital formation surveys are particularly
expensive and difficult to conduct on a quarterly basis
for the following reasons:

a. Such surveys are very sensitive to coverage
problems in the business register because new
enterprises, which may not yet even be in op-
eration, are particularly likely to have higher
rates of capital formation than established
businesses.

b. The potential population is almost every en-
terprise in the economy, and there will be a
large number of enterprises having little or no
capital formation in any particular quarter. Asa
consequence, the sample frame needs frequent
updating and the samples have to be relatively
large.



¢. Product splits are also more difficult to obtain
than from the supply side.

d. Another issue that may be the source of some
difficulty in estimation is that the 2008 SNA in-
cludes work done on contract as capital forma-
tion of the final purchaser at the time it is done,
while only progress payments will be known to
the purchaser. If possible, it would be desirable
to compare data from the alternative indicators
for construction and equipment noted in this
section.

109 VAT returns may not separate capital and
intermediate purchases but where a VAT system re-
quires capital and intermediate purchases to be split, a
useful indicator of capital formation can be obtained.
However, the VAT system lacks a product split and
excludes work on own account. The lumpiness of
capital formation may assist in identifying enterprises
undertaking capital formation during the period and
provide the basis for generating a split at the level of
individual enterprise.

110 Commodity flow methods may provide an
estimate of the gross acquisition of fixed assets; how-
ever, the compiler would have to obtain data on dis-
posals from another source. For the total economy,
the disposals would constitute assets acquired by
nonresidents. The exports statistics would therefore
constitute a useful source of information. Quarterly
income tax records and quarterly financial statements
of enterprises may also be useful sources.

Components of Gross Fixed Capital
Formation

Buildings (Including Dwellings)

and Other Structures

Value Indicators

111 Gross fixed capital formation on buildings and
other structures includes the value of output of con-
struction activity, including own-account construc-
tion as a secondary activity, and the cost of ownership
transfer on the acquisition of the asset. It excludes the
value of maintenance and repair.

112 Construction is often difficult to measure be-
cause of the large number of small-scale contractors,
own-account work, and work done without permits.
Further, many of the contractors remain in business

for a relatively short period; therefore, it is difficult
to get an accurate count of how many may be in op-
eration during a given period. The supply of building
materials, on the other hand, can often be obtained
from imports statistics and a relatively small number
of producers of construction materials and quarries
(with adjustments for exports and imports, if appli-
cable). To the extent that there is a stable relationship
between building material inputs and output, this is a
suitable indicator that can be obtained with relatively
little cost or compilation time. The quality of the as-
sumption deteriorates if there are changes in any of
the mix of types of building, techniques of building,
productivity, and inventories of building materials. If
changes in these factors are known to be occurring, it
may be desirable to explore more complex methods
(e.g., a calculation that takes into account the differ-
ent products used by different types of construction
or collection of data on inventories).

Sources for GDP and Its Components

113 The estimation of gross fixed capital formation
on buildings and other structures raises a number of
special measurement issues and problems, such as the
following:

o Large numbers of small enterprises: Construction
is typically carried out by numerous enterprises
that are often small and informal. Therefore, data
collection and obtaining sufficient coverage of
these enterprises may be particularly difficult.

e Projects with long gestation periods: The length of
construction projects gives rise to the issue of the
allocation of output to the relevant quarters and
hence the estimation of work-in-progress. This
issue is addressed further in Chapter 11.

o Subcontracting: Work is often arranged by a
prime contractor with a number of specialized
subcontractors, which means that several enter-
prises may be involved in the same project, giv-
ing rise to the possibility of double counting or
omissions.

o Speculative construction: Where the work is un-
dertaken by a developer with no final buyer, the
price is not known at the time that the work is
done. In addition, land costs are included in the
price, and holding gains and operating surplus
are mixed together (SNA 2008, para. 6.140).

o Construction exports and imports: Construction
undertaken by resident contractors/enterprises
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(and not a branch office) in another economy
(exports of construction) should be included in
the estimates. Information on this activity may
be available from the surveys of construction
companies; however, these estimates will not
be captured through commodity flow meth-
ods. Likewise construction imports may not be
captured through the business survey and the
compilers should be careful to exclude these es-
timates from the commodity flow estimates. In-
formation on construction exports and imports
may be obtained from the balance of payments
compilers. However, some construction projects
undertaken by a resident contractor overseas
may give rise to a branch. This may be the case
for major projects (such as bridges, dams, and
power stations) that take a year or more to com-
plete and that are managed through a local site
office (branch) in that economy (BPM6 para. 4.27
and para. 4.29). This output is considered part of
the output of the economy where the branch is
located. Activities undertaken by a branch of a
resident enterprise is not considered part of the
output of that enterprise.

114 These problems apply to the corresponding es-
timates for construction industry by the production
approach as well. They also apply to annual data, but
quarterly data are more sensitive to the slowness or
high cost of data collection and more subject to dif-
ficulty allocating the value of long-term projects to
quarters.

115 Gross fixed capital formation on buildings and
other structures can be measured using various data
sources or a combination of the following:

e supply of building materials,

e issue of government permits for particular
projects,

o data reported by construction businesses,

e data reported by construction-purchasing busi-
nesses, and

e data reported by households engaged in own-
account construction.

116 In many countries, construction requires per-
mits from local or regional governments, and the
permit system can be used as a source for estimates
of construction in the national accounts. The permit

system may cover only larger projects or urban areas,
while in other cases it may cover all except minor con-
struction work. Permits usually show the type of con-
struction, value, size, proposed start and end dates,
and the name and address of the owner or builder. If
the data are in volume terms only (e.g., floor area—
number of square feet or meters) or the value data
are of poor quality, then an average price per unit is
also necessary to derive current price values. Data in
this form need to be allocated to the relevant period,
usually with information from builders, regulatory
authorities, or engineers in order to obtain average
construction times for each building type.

117 TItisalso necessary to make adjustments, to the
extent practical, to account for projects that do not go
ahead (realization ratio), biases in builders’ estima-
tion of their costs, the effect of holding gains included
in prices, and the proportion of projects that are car-
ried out without a permit. Government decisions,
other official channels, or newspapers may be used
to identify large-scale projects that may not be cap-
tured through the permits process. These may include
the construction of airport terminals, power plants,
water treatment facilities, and so forth. These projects
should be considered separately because the input-
output structure is likely to be different. Information
on the cost and inputs may be obtained from the rel-
evant government department or the contractors.

118 One drawback of this approach is that the tim-
ing indicated in the permit may not match the timing
of the project because there may be delays in project
exec