£ 14 5 HNERRNRVERRATEN AT
38
CHAPTER 14. SUPPLY AND USE TABLES AND QUARTERLY NATIONAL

ACCOUNTS

A. Introduction

14.1 The previous Chapters of this Handbook focused mainly on the compilation of
annual SUTs. However, the SUTs can also play an important role in the compilation of
Quarterly National Accounts (QNA) to ensure the consistency and coherence of the

estimation of the accounts.

14.2 Although the ideal scenario is that SUTs are compiled and published on a quarterly
basis and benchmarked with the annual SUTs, this is often difficult to implement, for
example, due to data availability, human and financial resources and time constrains.
Nonetheless, quarterly SUTs provide a key tool for the compilation of QNA or as a

minimum a validation tool of the QNA.

14.3 For both quarterly and annual SUTs, the integrated approach to balance in current
prices and in volume terms as well as at basic prices and at purchasers' prices will

achieve a high degree of consistency and coherence.
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14.4 This Chapter provides an overview of ways in which SUTs can be used to improve
the QNA. Since there are various scenarios that can be used in practice, this Chapter
focuses only on three main situations which represent using SUTs in various degrees in

the compilation of the QNA.

14.5 A progressive approach could be implemented whereby the annual SUTs are first
used to improve the QNA, then quarterly supply and use of products based models are
put in place to edit and validate the QNA, and finally, quarterly balanced SUTs are
compiled and published when appropriate data sources and validation processes are

developed.

14.6 Section B of this Chapter provides a general overview of the QNA and the main
differences between the compilation of Annual National Accounts (ANA) and the QNA
(for example, data sources, revisions, timings, level of detail, etc.) and the issue of
benchmarking the QNA with the ANA. Section C describes in more detail the uses of
SUTs in the compilation of the QNA. References sources that provide additional detail
include: Eurostat (2013a) Handbook on Quarterly National Accounts and the IMF

(2017) Quarterly National Accounts Manual.
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B. Quarterly National Accounts

14.7 The QNA constitute a system of integrated quarterly time series coordinated
through an accounting framework. The QNA adopt the same principles, definitions, and
structure as applied in the ANA. In principle, the QNA cover the entire sequence of
accounts and balance sheets in the System of National Accounts. In practice, the
constraints of data availability, time, and resources mean that the QNA are usually less

complete than the ANA.

14.8 The main purpose of the QNA is to provide a picture of current economic
developments much quicker than the ANA and more comprehensive than that provided
by individual short-term indicators. Thus, the QNA can be seen as positioned between
the ANA and specific short-term indicators in many of these purposes. The QNA are
commonly compiled by combining ANA data with short-term source statistics and ANA

estimates (for example, benchmarked to annual estimates).

14.9 In general, the same principles for designing sources and methods apply to both
the ANA and the QNA. However, the QNA data sources are generally more limited in
detail and coverage than those available for the ANA because of issues of data
availability, collection cost, and timeliness and this may affect the level of detail of the
QNA. Some compilation issues that are more pertinent to the compilation of either the

shortterm indicators or the QNA include:
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* monthly or quarterly type adjustments (for example, working days, trading days,
moving holidays, leap years, etc.);

» seasonal adjustment (for example, handling annual sale periods, use of ARIMA
models, trend cycle estimation);

« quarterly chain-linked volume estimates;

« deriving estimates of quarterly variables consistent with annual benchmarks;

» smoothing; and

« forecasting and now-casting.

14.10 In addition, the compilation of the QNA is not to be considered in isolation but as
a consistent and coherent part of the ANA process and part of a time series. This
implies that additional work in the compilation of the QNA is needed to benchmark the
QNA with the ANA, from the one side, and to revise previous quarters as more
information becomes available, from the other. Issues with the data sources and

benchmarking are further addressed below.
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1. Data sources

14.11 Ideally, the same data sources used for the annual estimates of GDP should be
used for the quarterly estimates. However, this is often not possible because the data
are not available on a quarterly basis (i.e. detail breakdowns not available) or less
timely, and, when available, the higher frequency data may be less accurate and

reliable.

14.12 For example, the present practice in the UK, the early GDP data releases follow:
+ 1st (Preliminary) Estimate of UK GDP is released around 25 days after the quarter.

+ 2nd Estimate of UK GDP is released around 55 days after the quarter.

* 3rd Estimate of UK GDP is released around 85 days after the quarter together with the
full Quarterly National Accounts, Balance of Payments and the institutional sector

non-financial and financial accounts.

1. 7—&#Y—2

14. 11 EW#APE (GDP) DFERMEFHIH W =T =2 V=R L[FE T b Oz -4
HWHRTHWSOREBHTHD, LLARNL, 2RI %G, RAliET
b2, BMERL, WEHOT =22 AFT 52 LRTERY (DX D, Mk
WRBAFETERW) UIT—FBZ A LY —Thr\, ZLT, AFTE
e LT, BBEENRRED L. T — % OIEMER OSEME MR LS 5 2
bTh D,

14.12 Bl ziE, BE, EETEBINTHDHOE LT, P #HEfT — & DA
KT TO@EYITOND !

—W GEHR) D= GDP HEFFDY ML I T4 25 ARICAR SN D,
TR GDP HEFFAN M RZIU I TR 55 HERICAR SN D,

- 95 —IRIE[E] GDP HEGH AN YL MU - HIHE T 1440 85 HERICAR I ND, TDRR, [H
BRI E O M WIHEG o 2k EBRINIGHEN. £ LT, Rk Oam o
BRI E R AR IC AR S D,

% W

873




14.13 The 1st Estimate of UK GDP contains a mix of collected data (for example, via
business surveys and administrative data) and data based on forecasts/now-casts to
complete the picture. Here the short-term indicators play a key role. The 1st Estimate is
heavily based on the Production (Output) approach to measuring GDP using proxies to
estimate output and an assumption that GVA moves in line with output in the short-term.
At this stage, there is very limited data underlying the Expenditure approach to
measuring GDP. With the move to the 2nd Estimate and through to the 3rd Estimate,
more and more data becomes available replacing the earlier forecasts of missing data
for both approaches. By the time the 3rd Estimate is produced, there is also some data

available for the Income approach to measuring GDP.
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Figure 14.1 Quarterly GDP Production (Output) aggregate - Data availability and

estimation in the United Kingdom
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14.14 Figure 14.1 shows how the quarterly data underlying the Production (Output)
based aggregate evolve over time, whereby the collected data replaces early
forecasts/now-casts of missing data. Similarly, Figure 14.2 shows how the underlying

components of the Expenditure approach to measuring GDP evolve over time.
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Figure 14.2 Quarterly GDP Expenditure components - Data availability and

estimation in the United Kingdom

14. 2 STHRIY 5] GDP SXHOBRER — EEIZ BT 57 — 2 AFR U

874




14.15 Many countries have monthly and quarterly surveys collecting a wide-range of
economic information but generally not with the same level of detail or coverage of the
corresponding annual surveys. Various totals may be collected but no breakdowns, for
example, total turnover may be collected but not with a product breakdown. Thus the
structure of the last annual SUTs (preferably in volume terms) or the last dataset
collected helps to provide the ratios/percentages to breakdown the totals to be taken

forward in the compilation process prior to any quarterly balancing process.

14.16 Similarly, administrative data, where available, can also be used in the QNA.
However, some administrative data may not be timely enough for the QNA such as, for
example, labour costs or selfemployment incomes.

14.17 The QNA may therefore be less accurate than the more comprehensive ANA for
various reasons including the following:

* less information is available on a quarterly basis than on an annual basis and there is
more reliance on proxy indicators;

+ the basic quarterly statistics are often less robust than the annual equivalents (for
example, the annual data may be available through annual audited accounts);

» smaller sample sizes in the quarterly business surveys;

« greater sample and non-sample errors in the data sources; and

* balancing is not completed through quarterly SUTs, whereas the SUTs framework may

be applied annually.
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14.18 It is therefore important to have a framework that allows for the confrontation of
the different data sources and their reconciliation. The SUTs framework allows for the
analysis and reconciliation of data inconsistencies. In turn, for example, produce a

coherent picture of GDP and its components.
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2. Data reconciliation, benchmarking and revisions

14.19 An important step in the compilation of the QNA is benchmarking the QNA with
the ANA when the latter becomes available. This is a necessary step to ensure that the
QNA are consistent with the annual accounts and they are coherent with the short-term
evolution of quarterly indicators. Benchmarking refers to the procedures used to
maintain consistency among the time series available at different frequencies (in this
case annual and quarterly) for the same target variable.

14.20 The need to synchronise the implementation of major revisions including
benchmarking were briefly covered in Chapter 11. Whereby, in particular, such events
should be implemented, compiled and balanced through a SUTs framework both in

current prices and in volume terms as well as at basic prices and at purchasers’ prices.

14.21 Since quarterly data sources are not of the same quality as the equivalent of the
annual data sources (due to reasons already mentioned above such as smaller survey
samples, coverage, etc.), benchmarking usually consists of adjusting quarterly data to
match annual (or quinquennial) benchmarks. Once the QNA are benchmarked with the
ANA, the QNA and the ANA are consistent in the sense the annual accounts are the

sum (or the average) of the quarterly accounts.
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14.22 Before the benchmarking exercise is undertaken, a separate reconciliation
exercise should be considered requiring dedicated resource and time. This involves
reconciling the data for the same respondent aligning the short-term/quarterly survey
source and the annual source. For example, the annual growth rate and current price
level, for say, turnover, should be aligned. The same reconciliation principle before
benchmarking applies to all other variables (for example, GFCF, purchases of goods
and services, etc.) where such a link exists across short-term/quarterly and annual
surveys. In a sense, this reconciliation process improves the quality of source data, and
in turn, removes the full impact of the automatic benchmarking focus and may help to
reduce future revisions. Through this investigative and reconciliation approach, it may
mean that the short-term/quarterly survey source estimate(s) should be changed, or the
annual survey estimate(s) changed or a combination of both. This process will imply the
highest quality source estimate will be used for benchmarking, and in turn, it may be
different from what would have been generated via a direct benchmarking approach

without this reconciliation step.

14.23 In the QNA, benchmarking serves two purposes:

» quarterly distribution (or interpolation) of annual data to construct time series of
benchmarked QNA estimates (“back series”); and

» quarterly extrapolation to derive the QNA estimates for quarters for which annual

national accounts benchmarks are not yet available (“forward series”).
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14.24 Various techniques are used to benchmark the QNA to the ANA. They include, for
example, pro rata benchmarking methods, the proportional Denton Methods, the
proportional Cholette-Dagum method with firstorder autoregressive (AR) error (which
cover the Chow-Lin methods (Chow and Lin, 1971) and its variants as particular cases),
etc. The IMF Quarterly National Accounts Manual (IMF 2017) provide a detailed review
of these methods. The forthcoming Handbook on Backcasting (United Nations,

forthcoming) provides guidance on backcasting time series in National Accounts.

14.25 It should be noted that there is a high priority need to capture rapid changes in
the economy within quarterly periods (or annual periods) which may go unnoticed in the
annual or five-yearly structural statistics. For example, with the impact of globalization,
new industries/products, rapid technological change, etc., it is recommended that data
on sales and purchases are collected more regularly via business surveys. This will
ensure structural change is picked up quickly and less reliance on modelled results
which will depict smooth series. More data collected will help to avoid key structural
changes being missed within a year. Even traditional industries like electricity, gas, oil,
etc. change their input structures rapidly. For example, changes such as privatization
(for example, leading to the non-consolidation of electricity and gas industries

separating functions like generation, transmission, distribution and supply), use of

environmentally more friendly inputs (for example, the electricity industry using gas or
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nuclear fuel as opposed to coal), contracting-out processes (for example, billing
services), etc. Much more detail should be collected say, annually, and maybe only
control totals quarterly, which assume the same structural breakdowns as the last

annual picture.

14.26 In general, the incorporation of new annual data for one year requires the revision
of previously published quarterly data for several years in order to avoid introducing
distortions in the series. Similarly, the annual benchmarks of previously published QNA
estimates can generate revisions to the quarterly data. In principle, previously published
QNA estimates for all preceding and following years may have to be adjusted to
maximally preserve the short-term movements. In practice, however, with most
benchmarking methods, the impact of new annual data will gradually be diminishing
and zero for sufficiently distant periods. It is also worth noting that the first estimates of

the ANA tend to be based on the annualized quarterly accounts, which through say, the

seasonal adjustment process, can change previously publisheds.

HFThD, LVFEMRT =20 59 R0ITHE
ELEDFERDORILEF—THD &

THZE BIAIE. BHERER)
—EESNDENETHY | HIERZRERD

AR LT, av ba—b e b= ETZT DR — A THFE D O 035 24 )
H LiL7Zeuy,
14. 26 @H . —EMOB LVERT —Z Z iR ATe 72120, @EEER O

AR T — 2 HYUE L, EEOH CELEZYRT DLERH D, [FERIC

BERICAR SN IPEHE OFE RN F~— 712 - T, 20T — X
DHESNDZ ERDHDH, FHIE LT, mEICARINTZIPEHHEEHX, £
(e <A S O, EIRY 2B 2 fRIRMERF 95 K o . SR iE
B2, L LZeRn, EBEIZIE, FEAEDORVFv—2 DFFIEIZENT,
B LWERT — 2 OIT, D72 0 RO LR 2 /N E <R D | iR
Yrilied, Mx T, FFEIET D2 &%, FERHERFO—RHAEFHEIZ, DU
HERHEDERIEIC LS Z ENZ VN, BEHEOBRER 8T, T0— ki
FHZ E - T, WBEICARINIZMEIERPBESND b HDHTEA D,

879




14.27 Ideally, revisions to quarterly indicators should be incorporated in the QNA series
as soon as possible to reflect the most up-to-date short-term information available. This
is particularly relevant for the forward series, which should immediately incorporate
revisions to preliminary values of the indicators for the previous quarters on the basis of
more up-to-date and comprehensive source data. If revisions to preliminary information
in the current year are disregarded, the QNA may easily lead to biased extrapolations
for the subsequent periods. For the back series, revisions to previous years of the
indicator should be reflected in the QNA series at the time when revisions to new or
revised ANA benchmarks are incorporated and should be implemented through the

SUTs framework.

14.28 The benchmarking (and revisions) of the QNA with the ANA is an important
aspect to consider for the compilation of quarterly SUTs. Indeed quarterly SUTs, when
compiled, should also be benchmarked with the annual SUTs in order to provide a
consistent set of information on a quarterly and annual basis. Techniques for the

benchmarking and revisions are very much similar to those used for the QNA.
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C. SUTs and ONA

14.29 Quarterly GDP is typically calculated by aggregating a limited number of
components, derived either from the production side (i.e. GVA of economic activities
plus net taxes on products), from the expenditure side (i.e., consumption plus capital
formation plus net exports), or from income side (even though this is less common). In
most countries, the production approach is chosen as the preferred approach for
deriving the official quarterly GDP measure. The production-based GDP is then used as
a predetermined variable in the expenditure decomposition. This situation generally
leads to two consequences: one is to derive one of the expenditure items residually
(such as changes in inventories or household consumption), the other is to present
statistical discrepancies as a residual item between the production-based GDP and the
sum of the expenditure components. Either way, the inconsistencies between
expenditure and production components are not properly investigated and addressed.

As a result, the quality of the quarterly GDP estimate may be undermined.
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14.30 One way to achieve consistent quarterly GDP data at a detailed product level is
to compile quarterly SUTs. A set of SUTs is considered the best framework for GDP
compilation in the 2008 SNA, at any frequency. Some countries with sophisticated
National Accounts systems derive the official quarterly GDP from quarterly SUTs (for
example, the Netherlands compile quarterly SUTs). In effect, the main advantage of
using the SUTs framework is to help fill data gaps of specific items with missing
information, which could be a very complicated task in a QNA system based on
aggregate variables. However, developing a quarterly SUTs system may be too
demanding in terms of resources. Countries should be aware that preconditions for a
successful development of quarterly SUTs are to have a well-established system of
annual SUTs, sophisticated staff with significant SUTs and National Accounts skills and
expertise, and willingness to revolutionize the existing QNA compilation system. There

are four sets of quarterly SUTs that should (or could) be compiled:

* SUTs in current prices, unadjusted;
* SUTs in previous years’ prices, unadjusted;
* SUTs in current prices, seasonally adjusted; and

» SUTs in previous years’ prices, seasonally adjusted.
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14.31 Even if data for quarterly SUTs are not available in a comprehensive framework,
a partial version in the form of product balances for particular products can provide
some of the benefits of SUTs for balancing.

The validation process of QNA is performed by means of a simplified quarterly
supply-use model derived on the basis of assumptions from the most recent annual
SUTs. Some countries use apply the SUTs framework on a quarterly basis typically at a
less detailed level than annually and as a compilation/validation tool whereby the

detailed results are not intended for publication.

14.32 The main advantage of using SUTs in the validation process of the quarterly GDP
is that inconsistencies calculated at the aggregate level can be transformed into
detailed imbalances between total supply and total use of specific products (or between
total output and total input of specific economic activities, if the fixed input-output ratio
assumption is relaxed). This detailed view permits to pinpoint the major sources of
inconsistencies, and allows the compilers to identify the most critical areas of
intervention. The editing process should be reiterated until the quarterly GDP data show

a satisfactory degree of consistency in the quarterly supply-use model.
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14.33 This validation tool can be helpful in assessing the consistency of both quarters
that are benchmarked to closed years, and quarters that are extrapolated from the
latest annual benchmark. Although the quarterly data are benchmarked to consistent
annual data, they may still lack consistency at the quarterly level due to seasonal
effects, outliers, and other sub-annual effects. These effects may introduce distortions
in the measurement of short-term changes of GDP, with possible consequences in the
determination of business cycle turning points. In extrapolation, a supply-use model for
validation can be particularly useful in verifying that the quarterly aggregate GDP

figures are internally consistent.

14.34 There are three main ways in which the SUTs framework can be used for the
compilation of QNA anddescribed in the next Section.
They consist of:

« the use of annual SUTs with a “product flow” method for the compilation of QNA;

« the use of partial quarterly SUTs based model to validate QNA; and

+ the compilation of quarterly balanced SUTs to underpin the compilation of QNA.

14.35 Country practices may use different variations of these methods but the main

considerations presented here are still valid.
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1. Annual SUTs and the QNA

14.36 When only annual SUTs are available, they can be used in aid to the compilation
of QNA in combination of a “product flow” method. The “product flow” method
essentially consists of a simple form of the SUTs but requires much less and up-to-date
information. This is in contrast with the SUTs which require full information on the supply
of products which come from both domestic production and imports and on the uses of
products for their own production (i.e. intermediate consumption), final consumption,
gross capital formation and exports. The “product flow” approach based on the SUTs

requires a bridge between basic prices and purchasers’ prices.

14.37 The annual SUTs are used to derive ratios that are applied to quarterly totals or to
make extrapolation. In the Federal Statistical Office of Germany, the “product flow”
method is used in the calculation of GFCF in machinery and equipment. The domestic
supply is first determined from base statistics with a detailed breakdown of goods. By
applying capital formation ratios (from the previous SUTs and/or IOTs) and adding some
supplementary information and adjustments, machinery and equipment can be derived
from this. The “product flow” method is mainly based on sources that are available on a
quarterly basis, for example, the production statistics, or even on a monthly basis, for
example, turnover surveys and the foreign trade statistics. Therefore, the up-to-date
quarterly accounts follow the flow pattern from the annual accounts. The quarterly
results can be aggregated to form annual results. GFCF in machinery and equipment is

determined at a very fine level of product disaggregation as difference between product
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supply (production plus imports) and exports.

14.38 Table 14.1 demonstrates the type of information required to balance supply and
use of products (goods and services) at purchasers’ prices. Any differences have to be

allocated to supply of goods and services or the use of goods and services or both.
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Table 14.1 Balancing supply and use of products

# 14.1 AEYOURKROER DN T

2. A quarterly SUTs based model to aid validation of the QNA

14.39 A quarterly SUTs based model consists of a partial compilation of quarterly SUTs
based on existing National Accounts data and based on modelling of the remaining
data that are required in a SUTs approach. The quarterly SUTs based model uses the
relationships in the annual tables to expand the level of detail available quarterly to
better articulate the relationships between the different approaches to measuring GDP
and thus assist in the identification of possible inconsistencies. The quarterly SUTs
based model uses the economic relationships between variables in the latest available
annual SUTs (referred to as the reference year tables) to generate the additional
product detail required to complete the quarterly SUTs. The fundamental assumption
underlying the model is that the economic relationships that apply in the reference year
tables, in theory and in volume terms, remain the same during the subsequent quarterly
estimation periods. As the substantial component is based on modelled data, it is not

generally used to compile the QNA but is used instead as a validation tool in the
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compilation process. It helps to identify and resolve inconsistencies in the data and in
the longer run, it may help to identify areas of improvements of the accounts and lead

the way for the establishment of a regular compilation of quarterly SUTs.

14.40 In general, a quarterly SUTs based model makes use of the relationships in the
latest annual SUTs and expands the data of the QNA to roughly the level of detail in the
annual SUTs. The underlying assumption is to consider industry/product structure in the
quarterly SUTs is relatively stable until the next set of annual SUTs become available.
As industries and economies are ever-changing more rapidly, then this assumption
albeit valid becomes weaker, especially in current prices. Here, coefficients of the

previous quarter should be used, where data is available.

14.41 The quarterly SUTs based model is best applied to seasonally adjusted data in
volume terms. As mentioned earlier, a quarterly SUTs based model should be based on
ratios calculated from annual SUTs. Annual-to-quarter assumptions work better for
volume estimates than for current price estimates, as the price component may be
subject to sudden changes even in the short-term. For example, large swings in
international oil prices can modify remarkably the I-O ratios of high energy consuming
industries such as transport. Similarly, assumptions from annual SUTs are better suited
for seasonally adjusted data. Seasonal effects may change the annual relationships

between variables, so it would be inappropriate to apply annual ratios to distribute
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quarterly patterns not adjusted for seasonality.

14.42 1t may be useful to note that in order to accommodate a time dimension in the
quarterly SUTs based model, the basic SUTs will need to be expanded to create a suite
of inter-related tables with each table having a time dimension covering the total

estimation period.

14.43 The first step in the construction of a quarterly SUTs based model is to create a
domestic output table at basic prices from the production based GDP estimates. The
domestic output table distributes output by economic activity into primary and
secondary products. Quarterly output is usually calculated in the QNA system by
economic activity, very often by assuming a stable relationship with GVA in volume
terms. A quarterly distribution of the output of economic activities can be made by taking
the shares of primary and secondary products from the most recent annual SUTs. This
assumption reflects the mix of products produced by an industry, in volume terms and

seasonally adjusted, should remain fairly stable in the short-term.
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14.44 The next step is to populate the remaining elements contained in the Supply
Table. Quarterly data on imports of goods and services are readily accessible with
sufficient detail from the merchandise trade statistics and Balance of Payments data;
therefore it should not be complicated to populate the imports column with actual data.
In absence of detailed data, the structure of imports of goods separate from the imports
of services from the annual SUTs can be used to distribute total quarterly imports of
goods and services. However, this assumption may not work well, for example, for
economies with large shares of imported capital goods, which can cause swift changes

in the mix of imports and their destination for use.

14.45 The Supply Table is completed with the transformation of basic prices into
purchasers’ prices, which is the valuation needed for supply of products to match the

valuation for the use of products in the Use Table.

14.46 The first transformation required is to allocate trade and transport margins among
the various products. This calculation can be done using the structure of margins by
product from the annual SUTs. As the total amount of margins is known from the
quarterly domestic output table, the initial allocation of margins by product (based on
the annual SUTs) has to be reconciled with the total amount. A similar two-step
transformation is done for taxes less subsidies on products. The initial allocation of net
taxes based on the flows of output is reconciled with the total quarterly net taxes

provided by government data.
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14.47 The intermediate consumption part of the Use Table should also be linked to the
production based GDP estimates. Intermediation consumption by industry should
preserve the fixed (or stable) relationship between GVA and output. Hence, total
intermediate costs by industry are to be distributed based on the intermediate input
structure in the annual SUTs. The assumption of a stable intermediate input structure is
reasonable for relatively short-term periods of time in volume terms. This is not true in
current prices due to short-term price volatility. When compiling quarterly SUTs (in
current prices and in previous years’ prices, unadjusted and seasonally adjusted), the
assumption of stable product structures by industry may be acceptable for seasonally
adjusted data in volume terms. The seasonality of output and intermediate consumption
may cause the quarterly structure of unadjusted data to differ from the annual structure,

here it would be better to use the ratios from the SUTs of the same quarter of preceding

year.

14.48 The last step in the calculation of quarterly SUTs based model is to break down
each of the final use components by product. The Use Table should be based on the
quarterly estimates of expenditure components that are as far as possible independent

from the production based quarterly GDP estimates.

14.49 The quarterly total flows in the Use Table are distributed by product using the

simplest assumption that the shares in the annual SUTs for each final use category
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remain stable in the short-term in volume terms.

This assumption can be satisfactory for household consumption, which presents fairly
regular patterns dominated by frequent purchases (food, housing, transportation, etc.).
However, this assumption may not hold true, even in the short-term, for other final use
categories. For example, purchases of certain capital goods may be very volatile, which
can introduce substantial differences with respect to the product shares. The same can
happen with exports, especially for small-open economies. Once again, this assumption

may work well only for quarterly seasonally adjusted data and in volume terms.

14.50 For changes in inventories, it is very unlikely that the product allocation in a year
remain the same for each quarter. Inventory levels can move very rapidly between
quarters due to different phases in the economy, movements that can modify
substantially the product shares estimated in the annual SUTs. An alternative
assumption for calculating quarterly inventories in the SUTs based model is to link the
opening and closing levels of inventories to the supply of products (output plus imports).
The difference between the closing and opening stocks (inventory levels) would give an
estimate of the changes in each quarter. In this case, however, the quarterly distribution

for the type of product for the changes in inventories is based on the annual SUTs is

preferred for practical reasons.
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14.51 Once all the elements of the quarterly SUTs based model are generated and put
into place, it is possible to compare and analyse the discrepancies between total supply
and total use for each individual product. This is the main objective of using a SUTs
based model for validating the components of quarterly GDP. Although the quarterly

tables are constructed with several assumptions, they can provide a very useful insight
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estimates as well as identifying at detailed levels, where new, and significant, product | I[ZHFETDHZ EMNTE 5,

imbalances have materialised.

Reference Year Z AR

14.52 The reference year plays an important role in the structure of the quarterly SUTs
based model as the ratios from the annual SUTs influence the breakdown of the
quarterly totals. The obvious natural choice is to use the latest year of the annual SUTs.
Re-referencing the quarterly SUTs model involves re-specifying the level and
composition of outputs and intermediate inputs for each industry to reflect the
relationships in the latest reference year. Updating the reference year ensures that
changes in economic relationships are captured in the quarterly SUTs based model as
soon as possible, although the reference year may have lags with the QNA data by

between one and two years.
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14.53 For some years, the structural changes in the economy may be relatively small,
with change occurring incrementally in response to factors such as technological
advances and changing consumer tastes. However, some events can have a significant
impact on the cost structure of industries and take place rapidly. For example, a severe

drought is likely to change the relationship between the supply of products and the

intermediate use of products for the agriculture industry.
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Seasonally adjusted data versus unadjusted data

14.54 A priority when using SUTs for validating the components of quarterly GDP is that
all the assumptions

made should maximise the preservation of the time series properties of the QNA and
avoid any breaks between quarters. Using seasonally adjusted data facilitates the
application of annual ratios to distribute quarterly data.

However, ratios taken from the annual SUTs of contiguous years (when available) can
be substantially different. This could create steps between the last quarter of one year
(based on a set of ratios from that year) and the first quarter of the following year (based
on a different set of SUTs). In such cases, instead of using fixed quarterly ratios, the
annual ratios in the two different years can be interpolated to smooth out the transition

between the two levels.
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14.55 For the QNA data, unadjusted for seasonal effects, a quarterly SUTs based
model using annual assumptions poses greater challenges. The relationship between
economic variables can be highly seasonal.

For example, the share of purchases of tourism services during a holiday period is
certainly higher than the annual average. However, if proper assumptions about the
seasonal variation can be made, a quarterly SUTs based model for unadjusted data can
help reveal inconsistencies between the seasonality of production and expenditure
data. For example, seasonal peaks and troughs are expected to appear in the same
quarters along the supply and use of specific product rows. A quarterly SUTs based
model based on unadjusted data could reveal inconsistencies when related QNA

variables are based on indicators with diverging seasonal patterns.

14.56 An approach to consider in obtaining quarterly seasonally adjusted benchmarked
chain-linked data may be:

» Step 1- Seasonally adjust quarterly national accounts data at the highest level of
breakdown and obtain the corresponding seasonal factors;

« Step 2 - Derive seasonally adjusted data at previous years’ prices;

» Step 3 - Different aggregates seasonally adjusted at previous years’ prices can be
obtained just by adding up the corresponding components;

« Step 4 - Balance the quarterly SUTs and chain-link the results; and

+ Step 5 - Carry out a residual seasonality analysis (in some cases, this implies

changing the seasonal factors using the balanced unadjusted series, and then returning
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to Step 1).

EE1ITKED),

Data in current prices versus data in volume terms

14.57 The construction of quarterly SUTs (fully balanced or nearly balanced) in volume
terms can help analyse the consistency of the QNA figures in current prices. The final
quarterly SUTs in previous years’ prices can be reflated with available price indices (for
example, producer prices, consumer prices, imports and exports prices). Discrepancies
in the resulting quarterly SUTs in current prices can identify inconsistencies in the price
statistics at a detailed product and industry level. Furthermore, the results from the
quarterly SUTs based model can be compared with the current price estimates derived
from the QNA system. In this way, a quarterly SUTs based model can also be beneficial

for improving the quality of the estimate of the GDP deflator.
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Level of detail and classification

14.58 The level of detail for a quarterly SUTs based model is to be chosen with
pragmatism. Theoretically, one may wish to build quarterly SUTs with hundreds of rows
and columns to improve the robustness of the assumptions. However, the work for
developing and maintaining large systems of quarterly SUTs may be unsustainable.
Quarterly SUTs based models should be simplified versions of existing annual SUTs.
The detail level of the QNA system is certainly to be considered when deciding the
number and type of products and economic activities of the quarterly SUTs based

model.
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14.59 When quarterly GDP is calculated using only the production approach, the
quarterly SUTs based model can be used to develop a rudimentary estimate of
quarterly GDP using the expenditure components.

Many countries do not produce quarterly GDP by expenditure because of lack of source
data (i.e. lack of a continuous household consumption data source). Product-flow
assumptions from available annual SUTs (i.e. fixed shares underpinning the breakdown
of final use) can be used to allocate the production based estimates between the
different uses. With this approach, however, the resulting GDP estimate using the
expenditure approach would be constructed from the production based GDP data (no
discrepancy would appear between the two estimates). Consequently, the quarterly

GDP by expenditure could not be considered an independent measure of the GDP.

14.60 The classification used in the quarterly SUTs based model should reflect the
classification used in the annual SUTs and the QNA and therefore the underlying data

sources.
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3. Quarterly SUTs for QNA

14.61 The compilation of balanced quarterly SUTs is the best option for the compilation
of coherent and consistent QNA but it poses some challenges such as data availability
and data coverage, timeliness of the data processing, balancing and an appropriate

level of resources.
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14.62 Most of the considerations covered in the previous section also hold for the
compilation and publication of quarterly SUTs. However, the compilation of quarterly
SUTs often relies on a wider set of source data with high frequency and a more
complete balancing process. Some countries regularly compile and publish quarterly
SUTs. The text below is based primarily on the experience in the compilation of

quarterly SUTs in the Netherlands.
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Quarterly SUTs in the Netherlands

14.63 In the Netherlands, the quarterly estimate of GDP and its components covering
both the production and expenditure approaches to measuring GDP are compiled using
quarterly SUTs. The quarterly SUTs are simultaneously compiled in current prices and

in volume terms.

14.64 For each quarter, two estimates are made, a flash estimate which is published at
T+45 days and a firmer estimate which published at T+90 days. When making the
estimate for the fourth quarter, the first three quarters are updated in order to get a best
possible first flash estimate of the concerning reporting year. The four quarterly SUTs
also form the base for estimates for the preliminary years combined with new
information for certain industries and expenditure categories, for example, government,

banking and insurance, health services and foreign trade.
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14.65 Like the annual SUTs, the quarterly SUTs are balanced at purchasers’ prices
excluding VAT (Use Table). The valuation gap between output at basic prices and the
supply at purchasers’ prices is covered through the additional columns on trade and
transport margins and taxes and subsidies on products in the Supply Table.

Also, non-deductible VAT is recorded in a separate row in the Use Table.

14.66 The quarterly SUTs cover estimates in both current prices and in volume terms.
The volume based estimates are expressed in average prices of the previous year. The
choice for the price base ensures additivity of the four quarters to annual figures in
volume terms. In order to estimate volume changes, the corresponding quarter of T-1

has to be also expressed in average prices of T-1.

14.67 For each cell of the SUTSs, the following data are available:

CP;y = Xi(P;+ * Q;+)., current prices of quarter i of year T

PYP;, = ¥{(P;_; * Q;¢) ‘volume terms’ of quarter i of year T — 1 expressed in average
prices of the year T-1

AYP;,_, = Ei(Pt_l * Qm_l) ‘volume terms’ of quarter i of year T — 1 expressed in
average prices of the year T — 1

CPp_y = Ei(Pi,t—l x Qi,t—lj) , current prices of quarter i of year T — 1

Plisje—y = CP;t/PYP;,. price index of quarter i of T expressed in the average

prices of year T — 1
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Pfi,t—l,’t—l = CP:‘,t—lfAYPi,t—l price index of quarter i of T — 1 expressed in the
average prices of year T — 1
VI,, = PYP; ;AYP;,_; , volume index of quarter i of T compared with quarter i

of T-1.
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Source data
14.68 Compared with the annual data, the source data for quarterly estimates are less
detailed and are often less reliable. In addition to the lack of detail, the main omissions

include data covering intermediate consumption and changes in inventories.

14.69 For manufacturing and commercial services, the main data sources for turnover
are based on VAT or surveys. For agriculture, the data on quantities and prices are
available. For the flash estimate, government budget data are used whereas for the
firmer based estimate, for a large part of government, quarterly government accounts
are available. Data on financial institutions are provided by the central bank. Health

care is estimated using a model approach.

14.70 Estimates for exports and imports of goods and services are based on data
derived from foreign trade statistics. Consumption of households is based on data from

retail trade, and specific information like vehicle registration.
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14.71 When GFCF is not available on a quarterly basis, estimates can be derived from
the supply of capital goods following a “product flow” approach. For specific parts,

additional information is available like the vehicle registration, airplanes, ships, etc.

14.72 For changes in inventories, only limited information is available and estimates are

made during balancing combined with the seasonal pattern of the previous year.

14.73 No quarterly data are available for trade and transport margins. These are
estimated using the ratios/percentages from the annual SUTs of the previous year. For
the volume estimates, this corresponds to the rules described in Chapter 9. By applying
this assumption for current prices, a possible change in the percentage of trade and

transport margins will be missed until the incorporation of the next annual SUTs.

14.74 For the deflation of the quarterly SUTs, producer price indices, import and export
prices and consumer price indices are available. The observed data are transformed

into indices having the average prices of T-1 as the base.
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14.75 As very little data for intermediate consumption are available, the initial estimates
are based on the assumption of fixed |-O coefficients in volume terms. For each
industry, each product forming intermediate consumption, the ratio to total output of the
corresponding quarter of T-1 is applied to the estimates in volume terms of the quarter
being estimated. In order to get current price estimates, the volume estimates are
inflated using the above mentioned price indices. When balancing, these initial
estimates of intermediate consumption are adjusted and reconciled with the estimates

of supply.
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Balancing

14.76 The balancing of quarterly SUTs is very similar to the balancing of annual SUTs.
The balancing process starts with the detection of large inconsistencies which need
additional analysis and detailed investigations, these are balanced manually. An
important difference with balancing annual SUTs is the reliability of the estimates of
intermediate consumption. The same identities must hold and the same plausibility
checks can be applied. However in the quarterly SUTs, there are more and larger
adjustments made on intermediate consumption, although they must be within the limits

that the balanced results show plausible movements over time and plausible I-O ratios.
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14.77 In the balancing process, other checks are also undertaken such as the links with
the labour accounts. Changes in labour productivity are an important indicator for
judging plausibility. For the firmer based estimates in the quarterly SUTs, a balanced

link with the quarterly sector accounts is also established.
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Benchmarking or reconciliation
14.78 In order to get consistency between the quarterly accounts and the annual

accounts benchmarking or reconciliation may be necessary. This implies that:

i. the sum of the four quarters in current prices equals the annual estimates in current
prices.

ii. the sum of the four quarters of year T in average prices of the previous year (T-1)
equals annual estimates of T in prices of the previous year (T-1).

iii. the sum of the four quarters, for example, for T-1 in average prices of T-1 equals the

annual estimates of T-1 in current prices (of T-1).

14.79 In the Dutch approach, the preliminary annual estimates are the sum of the four
quarters combined with annual information for specific industries or expenditure
categories (for example, government, banking and insurance, health services and
foreign trade). After having reconciled large discrepancies between quarterly and

annual information for those specific items, the balancing of the four quarters and the
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annual information is done simultaneously using automated procedures.

14.80 For the final estimates, for most industries the annual source data are available
including intermediate consumption and changes in inventories. The final annual
estimate of the SUTs is made autonomously and is not linked to the (updated) quarterly
SUTs. Therefore for the final estimates, the quarterly SUTs have to be
benchmarked/reconciled with the annual SUTs. After having reconciled the large
discrepancies between quarterly and annual SUTs, the benchmarking of the four

quarters is done simultaneously using automated procedures.
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EES

Figure 14.1 Quarterly GDP Production (Output) aggregate - Data availability and

estimation in the United Kingdom

Evolution of data availability
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Figure 14.2 Quarterly GDP Expenditure components - Data availability and | [X] 14.2 SZH/RIPU-HA GDP XHOBRER —HEHIZB T 557 — 2 AF R OHE

estimation in the United Kingdom
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Table 14.1 Balancing supply and use of products = 14.1 AEYOHKB R OERONNZ v 7

CATEGORIES = = = —
Bl e W @\ E O£ k& | B |2 % o# w £ B & W@
X A 2 @ E OE|(A|®m % ¥ Om B m o B|A
i o = < B ®W|&H|H ®m OH K E & K #
8 g BmOE ]k k|@mE| R OB OE B OB OZE B i
3 g L " Y ¥ OBz |#®& - ¥
§ x E L B v v & T | ®8 E n ® i
g & g %5 B’ o 5| X *x B X R L
g = @ E 5 # |3 Hoo#l M 5
5 5 & a2} ik B B | Ei] i
R 35 % | # i i
g 2 2 2 3 g i iz H
o § B E E % 5 L £
. 2 |22 8 8 8 ¢ s - 3
2 2 5 @ v @ £ g T g
o . E 2 5
E Y E § 5 B8 |8 T 5 5§ B 2 ¢ g . |B £
s £ & & 2 =z |2 E & 5 © 3 ®» w» § |= e
£ 8 3 5 £ 2|28 | g 2 £ 2 2 5§ 5 & |B
PRODUCTS & E £ £ £ 3 A E E & & w U U & =
No Code (1) (20 (3 (&) (50 (8 | (7| (8 (3 (10) (11) (12} (13) (14) (15) | (16) No Code B (2 (B (4 () (6 | (@ [(8 (9 (10 (11) (12) (13) (14) (15) | (16)
1 01111 Whest, seed 1 onn hE, BT
2 01112 Wheat, other 2 o111z /hE. Fof
3 01121 Maize (corn), seed 3 ounm L515IL, HF
3150 97990 Other miscellaneous services n.e.c 3150 97990 FOMOFL et —1E A
3151 98000 Domestic services 3151 98000 HF
3152 93000 Services provided by extra-territorial org. 3152 9gp00 FHEAHL ;;’ti-!fihrx
3
Total
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