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CHAPTER 11. BALANCING THE SUPPLY AND USE TABLES
A. Introduction
11.1 The balancing of SUTs is a fundamental step in the compilation process of SUTs.
The usefulness of the SUTs is underpinned by the set of identities between elements of
the tables which allow to consistently integrate the components of the three

approaches to measuring GDP.

11.2 In fact, since the SUTs are populated in the first stage with data derived from many
sources each of which has its own sample and reliability margins, definitions and
peculiarities, the basic identities of the SUTs are not met when the tables are first put
together (as described in the previous chapters) and the resulting estimates of GDP
emerging from the three approaches are likely to be very different, and different from
year to year. In order to achieve a single, coherent and consistent estimate, all the
identities and plausibility relations in the SUTs have to be met, and thereby the initial
unbalanced SUTs need to be balanced, preferably with a time series perspective and

not just a single period in mind.
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11.3 The ideal scenario, linked to the “H-Approach” to the compilation of SUTs (as
shown in Figure 9.1), implies that the full set of SUTs is balanced simultaneously at
basic prices and at purchasers’ prices as well as in current prices and in volume terms.
In addition, if the balancing takes into account also the institutional sector accounts,
IOTs, physical SUTs and EE-IOTs, balanced as a single package or sequentially, the

integration and reliability of the system is greatly enhanced.

11.4 This approach, however, is demanding in terms of data, resources and computer
systems. In practice, balancing will often be less extensive and more sequential
procedures are applied. The sequential theme, may, for example, concern volume
estimates, valuation matrices or the import matrix. The choice of a variant for the
balancing process in practice depends upon criteria such as the availability of data. In
the estimation of volume data, the application of appropriate price indices is a key

factor to consider.

11.5 Whatever choice of the set-up of the balancing, it is important to recognise that
any version of the SUTs or a particular stage of the process is not finished until all the
subsequent estimates are made and checked for plausibility. The balancing phase is
then an iterative process and feedback loops to earlier stages in the process improve

quality of the final result as well as can indicate future improvements to source data.
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11.6 The main objective of this Chapter is to provide an overview of the balancing of
SUTs. Section B provides an overview of the basic identities that need to be satisfied in
the SUTs system. Section C describes different methods of balancing - sequential and
simultaneous methods - and a general approach to investigate and resolve
inconsistencies. Section D describes a step by step procedure of a simultaneous
balancing in current prices and in volume terms. Section E describes the benefits of
extending the balancing to include also the institutional sector accounts, IOTs, physical
SUTs and EE-IOTs. Finally, Section F provides a list of practical considerations for
balancing. These include, for example, the use of automated and manual balancing
procedures, the role of balancing in benchmark years and the importance of
documenting the adjustments to the data. Annex A to Chapter 11 provides a numerical
example of how the unbalanced initial SUTs are balanced through a simultaneous

balancing process.
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B. Overview of the system and basic identities

11.7 The balancing starts with a set of tables which consists of the following (in current
prices and previous years’ prices):

» SUTs at purchasers’ prices

* Valuation matrices

» SUTs at basic prices

» Use Table at basic prices with split between Domestic Use Table and Imports Use

Table.
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11.8 Thus the full system of SUTs as presented in Figure 2.2 in Chapter 2 consists of
SUTs both at purchasers’ prices and basic prices and a set valuation matrices bridging
the valuation gap between the Supply Table and the Use Table as well as the
corresponding dimension covering previous years’ prices. The Use Table at basic
prices is also split between a table showing uses of domestically produced goods and
services (Domestic Use Table) and a table showing the imports of goods and services
(Imports Use Table). Although not shown here, the Domestic Output Table at basic
prices is needed to be split between that for domestic consumption and that for export
for the purposes of deflation as covered in Chapter 9. Figure 11.1 shows the full set of
tables and matrices irrespective of the price basis. In addition, the I0Ts at basic prices,
IOTs of domestic output at basic prices and the Input tables of imports also play a key
feedback role in terms of quality, coherency and consistency (whether through

sequential or simultaneous balancing).
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Figure 11.1 Simplified SUTs system
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11.9 In the ideal case, all tables and matrices presented in Figure 11.1 are balanced
simultaneously both in current prices (top-down in the scheme and the top left-hand
side of the “H-Approach”) and in volume terms (bottom-up in the scheme and the top
right-hand side of the “H-Approach”). In doing so, implausible results like imports for a
product smaller than re-exports (apart from when the re-exports have come from
inventories)and negative values at basic prices can be avoided. In addition, the volume
and price changes can be judged on plausibility with possibly implications for the

current price estimates.
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11.10 Being an accounting framework, the SUTs have basic identities which are directly
linked to the three approaches to measuring GDP. With the inclusion of taxes and
subsidies in the SUTs, differences will exist in the identities at the macro (total

economy) and at the meso (product or industry) level.
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1. Basic Identities of SUTs

(a) Supply = Use

11.11 The “total supply equals total use” identity has to be satisfied for the whole
economy (macro level) and also for each product (product level). In the first case, at the
macro level, this identity has to be satisfied at purchasers’ prices. Total supply at
purchasers’ prices consists of domestically produced, and imported, goods and
services plus taxes on products less subsidies on products. At the macro level, trade
and transport margins do not appear separately in this identity because they are part of
the output of goods and services at basic prices.

Total use consists of intermediate consumption, final consumption of households and
government, gross capital formation and exports, which are all valued at purchasers’

prices.

11.12 At the product level, the “total supply equals total use” identity is defined both at
purchasers’ prices and at basic prices. In the first case, the total supply consists of
domestically produced and imported goods and services, trade and transport margins

plus taxes on products less subsidies on products. The total use consists of
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intermediate consumption, final consumption, gross capital formation and exports,

which all valued at purchasers’ prices.

11.13 In the case of basic prices, the total supply consists only of domestically
produced and imported goods and services. The total use consists of intermediate
consumption, final consumption, gross capital formation and exports, which are all
valued at basis prices. In the basic price case, the trade and transport margins are

treated as ordinary services.
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(b) Output = Input

11.14 The “total output equals total input” identity also is defined at different levels: for
the whole economy (macro level) and by industry (industry level). For the whole
economy, the output is at basic prices and the input consists of intermediate

consumption at purchasers’ prices and GVA at basic prices.

11.15 At the industry level, this identity is also defined at basic prices. The output is
defined at basic prices and the input consists of intermediate consumption at
purchasers’ prices and GVA at basic prices. The column totals of the valuation matrices

appear as separate rows in the SUTs system at basic prices.
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(c) Trade and transport margins ‘used’ = trade and transport margins ‘produced’
and ‘imported’
11.16 In the Supply Table at purchasers’ prices, the trade and transport margins appear

in separate columns.
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These columns provide the total constraint for the relevant valuation matrices. This
means that for each product, the trade and transport margins in the Supply Table has to
equal to the sum by columns of the relevant valuation matrices (i.e. Retail trade,

wholesale trade and transport margins).
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(d) Value change = volume change * price change

11.17 When the above identities are not met, it is not always easy to discover the
causes and therefore it is always helpful to have additional information. For example,
incorporating price and volume information considerably helps to identify and analyse
inconsistencies within the SUTs. Preferably, the basic identities mentioned above apply
both in current prices as well as in volume terms. This requirement depends upon the
choice of the index formulae. In this case, the combination of the Laspeyres volume
index and Paasche price index formula ensures the identities in this section also hold

for the volume terms.

11.18 With the inclusion of volume estimates, the SUTs identities in current prices and
in volume terms have to be fulfilled, as well as the less strict relations between

variables based on price and volume changes can be judged on plausibility.

11.19 When viewing the industries, the volume change of production is very similar to
the volume change of intermediate consumption. This relation is stronger for the output
goods and input of raw materials than for services. However, when there is a large

difference between the two volume changes, this indicates there may be something
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wrong in the data and further investigation is advisable.

11.20 When combined with labour data, the volume changes of GVA can be used to
calculate changes in labour productivity. It is important to note, that the labour data
should be on the same basis (for example, using the same statistical unit) as the
economic data. If so, then labour productivity is expected to rise gradually every year
(except for periods like the start of a recession). A decrease or a high growth of

productivity can also indicate possible mistakes in the data.

11.21 When viewing products, in a competitive economy, it is expected that price
changes are more or less the same for all economic agents (except for areas like
foreign trade). If the price change of a certain user deviates significantly from the

average, this may indicate something is wrong and further investigation is advisable.

11.22 For household final consumption expenditure, the plausibility of volume changes
of products for ‘general’ use, like food, can be evaluated comparing with other

indicators like the growth of the population.

11.23 An optional check is to view time series of variables. Sudden breaks in time
series can indicate a signal of implausible data in the SUTs. Again, further investigation
is necessary before any conclusion that adjustments are necessary. For example, the

impact of globalization, and fast changing ways of organizing production processes by
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enterprises, can lead to justified breaks in time series.

DEENERINOWITE OB 25 Z &b b D,

C. Balancing

11.24 Balancing of the SUTs refers to the iterative process of reconciling differences
between the different parts of the SUTs. For balancing, no general theory or
mathematical programs are available whereby the “whole” process can be automated.
There is a clear, controlled role for automated balancing techniques but after, and only
after, all the significant imbalances have been resolved manually. However, in
balancing it is very important to follow a systematic approach to solve the problems.
Basic identities, checks on plausibility and credibility, investigation of possible causes
of inconsistencies. This section reviews the two main approaches to balancing
(sequential and simultaneous balancing) and provides a general guide on how to

investigate sources of inconsistency.
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1. Simultaneous or sequential balancing

11.25 The compilation of SUTs in current prices and in volume terms can be organised
in two ways: through a sequential approach whereby the SUTs is balanced first in
current prices, subsequently these SUTs are deflated and then the SUTs in volume
terms are balanced; or through a simultaneous approach whereby the SUTs in current
prices and in volume terms are balanced at the same time. At the end of the balancing
process, the tables in current prices and in volume terms are available and balanced.

There are various advantages and disadvantages of each approach but in general, the
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simultaneous balancing approach is recommended.

11.26 The main advantage of sequential balancing is that it is, in general, less
complicated because one has only to deal with values in current prices during
balancing and also because there may be a lack of reliable price data on a sufficiently
detailed level. However, the major disadvantage of a sequential approach is that
problems encountered while compiling SUTs in volume terms sometimes make it
necessary to make changes in the current price tables that have already been finished,
and perhaps even published.

11.27 In general, in the sequential approach, it is preferable to have an iterative
procedure with feedback loops to the SUTs in current prices. Also the SUTs in current
prices should not be considered as “final” until all tables of the SUTs system (including
SUTs in volume terms) are checked for coherency and plausibility.

11.28 The main advantage of the simultaneous approach is that it gives the possibility
of analysing value, price and volume indices in relation to each other. The outcome of
the analysis may affect data in volume terms as well as current price data. In other
words, all three indices must give a plausible picture. This clearly improves the quality
of the outcome of the balancing process. It must also be mentioned that the
simultaneous approach can be useful not only in the balancing phase but also in the

phase in which basic data are prepared for National Accounts purposes. The approach

offers the opportunity to check the data by comparing price and volume indices before
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they are entered in the system of SUTs. Simultaneous balancing in current prices and
in volume terms may result in a different allocation of adjustments than balancing in

current prices only.

11.29 The simultaneous approach requires that every transaction of the SUTs must be
available, current prices, deflation detail and prices of the previous year. In order to
calculate indices, the system also requires values in current prices of the previous year.
For every entry in the SUTs, three values must be available:

* a value for year t in prices of t-1;

« a value in current prices for year t-1; and

* a value in current prices for year t.

11.30 Figure 11.2 illustrates the above detail presented in the form of a “Six Pack”.
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Figure 11.2 The Six Pack
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11.31 The “Six Pack” allows compilers of National Accounts and SUTs to cross-check
consistency of data — analytical tools should ensure such analyses are readily available
to aid validation and balancing. Although the results in current prices look plausible at
first sight, analysis of the volume and price data can show implausible results and lead
to adjustments in the current price data. Important checks are the comparison between
changes in the volume of output by industry, its intermediate consumption and GVA.
Especially when prices are changing rapidly, it is evident that analysis in volume terms

is to be preferred, for example, in oil and chemical industries.
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11.32 A major advantage of the simultaneous approach is that it provides the
opportunity of analysing value, price and volume indices in relation to each other, and
the impact of any adjustments on all items of the “Six Pack” immediately, in terms of
plausibility, including the impact on macro and meso economic aggregates like GDP

and GVA by industry.

[k 7 7' v —F O LR RIE, AR - ik - BEOS T2 LR
DR THPFTELZ L, T6 ity b OEBICHT DHROREZ 2 TRAME
DENHRVEIZHOT TE DR 2 bbb 2 LT, Thidid, EXREMNOENK
APECHATIMEE & W o le~w 7 b AV REE OEFF~DRBENRZEND,

11. 32.

2. Balancing - investigative dimension

11.33 In general, an effective way to approach the balancing process is to investigate
the inconsistencies in the SUTs in a systematic manner. In the first step, one would
select the large inconsistencies. In the second step, one would carry out a critical
search for results of data processed for compiling the National Accounts.

Especially in the Use Table, main items are the result of partitioning source data into
product groups. The allocation may be changed without altering the original
aggregates. In practice, one will see that not all problems can be solved in this way. In
the third step, one would consult the expert knowledge of the statistician who is

compiling the source statistics. If large inconsistencies still remain, a fourth step is to

contact the reporting company for a critical discussion of the data they have provided.

11.34 The balancing is driven by two linked underlying themes: the reconciliation of
estimates of industry GVA between the income based and production based
approaches; and the reconciliation of supply and use for each product, essentially

through matching production and expenditure. As all of the components of
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production, income and expenditure are integrated within a single framework, when the

identities are reconciled, the estimates based on the three approaches will be equal.

11.35 It should be mentioned that these reconciliations must also ensure that
consistency and coherency over time is also achieved. For example, consistency over
time of individual series, both within the SUTs and in suppliers’ own detailed series;
consistency over time of aggregated series; consistency of estimates in current prices,
estimates in volume terms and the implied deflators, both at the aggregate and

component level; and consistency in terms of growth rates and levels.

11.36 When assessing these aspects, the impact of revisions to earlier years and the

quality of the relative data sources are also taken into account.

11.37 It should be noted that, during the balancing, the basic identities of SUTs in
current prices and, if applicable, in volume terms, must be satisfied and that the values
in the SUTs are consistent and plausible providing a coherent set of price and volume
changes. In a set of balanced SUTs, the identities of the framework are met as well as
less strict plausibility relationships like volume change of output of goods resembles the
volume change of intermediate consumption. Through the process of balancing, the
detection of inconsistencies and implausibility’s on the one hand, and finding the
causes on the other hand, forms the most important part of the exercise. With this

knowledge, the resolution of any inconsistencies is much more straightforward.
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11.38 Any difference between total supply and total use of any product implies an
inconsistency in the system, and forms the start for a balancing procedure in which one
has to look for the cause by:

« analysing the transformation of source data and the validity of assumptions made,
see the various compilation chapters.

« analysing the underlying source data, if necessary, at the unit level.

« discussing the data with experts in the respective areas or even survey respondents.

* analysing the data in the form of time series.

« carrying out a number of credibility checks, for example:

o GVA to total output ratios, albeit recognising that activities like processing require
careful consideration.

o changes in the composition of GVA weights.

o taxes on products, trade and transport margins as a proportion of supply and use of
products.

o search for outliers in price and volume ratios (if applicable).

» comparing data with other data sources (which are not from the statistical office or

central bank), for example qualitative and quantitative covering specific
industries/products like company reports, regulatory reports, trade association
analysis, etc.

» comparing and reconciling incongruencies between different survey data sources

providing different estimates for the same or similar variables (for example, turnover
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from monthly sources compared with audited annual sources).

« using other “proxy” indicators to help the identification of plausible SUTs variables, for
example, VAT based indicators to compare with GVA and turnover.

+ analysing related volume ratios for variables like, output and intermediate

consumption.

11.39 Working with statistical data based on sample surveys and questionnaires, and
influenced by nonresponse type issues, etc. implies working with reliability margins (for
each cell), and therefore inconsistencies will exist. The cause will then be a statistical
measurement issue. In such a case, balancing could be automated using the reliability
margins of the statistics concerned as weights. Some of the methods of automated

balancing described later in this chapter are based on this principle.

11.40 However, statistics are never ideal and inconsistencies are not only caused by
sampling, etc. but may have causes due to a non-statistical nature. It is these causes of
inconsistencies that make manual balancing essential, and necessary, as a preliminary

step prior to any form of automated balancing.
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3. Examples of causes of data inconsistencies
11.41 There could be several reasons for data inconsistencies and they can arise at
various stages of the collection and processing of data. Some of the inconsistencies

that are frequently encountered in the compilation of SUTs are presented below.
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(a) Inconsistencies in data at the unit level

11.42 For the collection of data on sales and purchases, most statistical units like
enterprises, establishments or kind of activity units are defined. These units consist of
sets of legal units. In the simplest case, the statistical unit is the same as the legal unit
but often the statistical unit consists of more than one legal unit. Having a well-defined
statistical unit does not necessarily mean that it corresponds to, for example, tax units
used by the company concerned for their tax declaration or to the level of consolidation
in the bookkeeping. Where the respondent follows his bookkeeping or tax records, the
reporting unit is not likely to be the same as the statistical unit. This can lead to missing
data for certain legal units or even double-counting. This risk increases when data are
collected by different agencies, for example, the national statistical offices, national

central banks and the tax authorities.

11.43 Another ever-increasing and widespread cause of inconsistencies is the impact
of globalization, reflecting aspects like production abroad and the trade flows
associated with intellectual property products as well as the impact of whether there is
or is not a change of economic ownership. When the unit in a country is the economic
owner of all goods and services purchased and sold, it will report its worldwide activity
in business statistics, even when the goods concerned never enter the country of
residence of the unit. On the other hand, foreign trade statistics on goods are based on
goods crossing borders, so goods that never enter the country of residence of the unit

will be missing. In this case, there is an inconsistency between business statistics and
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Foreign Trade Statistics, which both serve as a source for the SUTs system. The
UNECE Guide to Measuring Global Production (UNECE, 2015) provides much more

detail on how handle these type of issues.

11.44 Examples of other causes of inconsistencies at the unit level are mismatches
and mistakes. An example of a mismatch is the difference between the calendar year
and the bookkeeping year, where for a significant number of units the bookkeeping
year differs from the calendar year used in the National Accounts (and other annual
statistics). Entering the bookkeeping data in the questionnaire causes inconsistencies

in the SUTs when these data are confronted with other statistics.

11.45 The survey questionnaires for business statistics are designed in a way that data
covering different branches can be compared and added together. The needs of users
like National Accounts require specific definitions of variables in the survey
questionnaires, which cannot always be derived directly from bookkeeping records.
When a respondent uses their own definitions of variables, this may also cause

inconsistencies in the SUTs.

11.46 When detailed information on variables like output and intermediate consumption
is sought via survey questionnaires, it is possible respondents allocate products to the
wrong CPC product code, leading to incomparable contents of product codes in the

SUTs.

I%. UNECE Guide to Measuring Global Production (UNECE, 2015)[ZFEL VY,
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11.47 Last but not least, a business can provide incomplete data. If, for example, data
on changes in inventories is lacking, the transformation from either sales to output
and/or purchases to intermediate consumption cannot be made. This will in turn also

affect GVA and GDP.
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(b) Inconsistencies in processing survey data

11.48 The processing of collected micro data to subject matter statistics can cause
inconsistencies. Although procedures for grossing up are routine, the target population
is less straightforward. An important issue in this regard is linked to the update of the
business register and the consequence of identifying correctly active or non-active
units during the reporting period. A further related issue is the outlier detection and

treatment.

11.49 Small enterprises often get less detailed survey questionnaires, implying the
necessity to break down the aggregated variables to the level of detail of the large
enterprises. The assumptions made for this calculation may be incorrect. The same
holds for the breakdown of variables from business statistics to the product
classification used in the SUTs. For the compilation of valuation matrices, the trade and
transport margins and taxes and subsidies on production must be allocated to the
various users (industries and final consumption categories). If little information is
available on the level of detail, then a range of assumptions is applied, which may also

lead to inconsistencies, especially in the SUTs at basic prices.
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11.50 Another cause of inconsistencies can be the coverage of the hidden and informal
economy. When no or insufficient estimates for the hidden and informal economy are
included in the SUTs, inconsistencies will arise. When, for example, a consumer buys a
beer in the pub, they usually do not know whether it is, economically speaking, an
“illegal” (for example, smuggled) or a “legal” beer, implying that in household
consumption a beer is reported, while in business statistics the “illegal” beer will be

missing.
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(c) Inconsistencies in volume data

11.51 Deflating SUTs data can itself generate inconsistencies in the SUTs in volume
terms. As most price index numbers based on observation are Laspeyres indices,
inconsistencies result when working on a level of aggregation above the observation of
the price data. The observed price data often do not keep account of discounts, bulk
purchases and negotiated prices (especially in business to business sales), implying
that they do not always match with the actual value of the transactions. The impact is
less so due to the different prices paid but the impact through changing weights on
price changes. Also, if the discounts bulk purchases, etc. are a constant share
overtime, there is little impact. In the process of balancing the full SUTs system, the
implicit price indices resulting from the SUTs system have to be reconciled with the

observed indices like the CPIs and PPIs by specific products.
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4. Reliability of data in the unbalanced SUTs

11.52 An important and very useful step before starting with the balancing process is
the assessment of the reliability and quality of the data in the unbalanced SUTs. In
general, less reliable data will, and should, be adjusted to a relative higher degree.
However, one should bear in mind that even weaker estimates cannot endlessly absorb
inconsistencies, for example, positive changes in inventories for a product for a large
number of consecutive years are implausible or generate implausible ratios or
movements in ratios, for GVA as a proportion of output or trade margin as a proportion

of domestic output at basic prices.

11.53 The quality of the estimates will influence the “role” the variable will play in the
balancing process of the SUTs. Some variables are pre-determined when entered
directly into the system and kept at their original value throughout the whole balancing
process. For example, data on taxes and subsidies which are directly derived from
government administrative data sources and data derived from exhaustive sources

(like regulatory sources).

11.54 A perfect sample with a 100 per cent response rate can still generate
inconsistencies. Although such source statistics can be judged as very reliable, they
can still be adjusted in the balancing process. Estimates using models, for example

fixed input structures based on the previous period, expert guesses, use of data for the
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previous period, etc. are likely to be adjusted earlier in the balancing process.

11.55 A ranking of the reliability of estimates for entries and aggregates in the SUTs is
very useful to bear in mind, especially through the manual balancing phase. This
ranking information is an essential input for any automated balancing procedures and

this is covered later in this Chapter.

11.56 Box 11.1 and Box 11.2 provide two examples illustrating the simultaneous
balancing process. With each example, it is very important to have details on the
reliability of the data before starting to look for a solution or implementing any

adjustments.

11.57 Box 11.1 illustrates a situation where the discrepancies are balanced in current
prices and in volume terms. The value, price and volume analysis can lead to
adjustment of any of the estimated variables.

Sometimes the results can be checked with observed quantity data, for example, for
the supply and use of energy products, often quantity data are also available. Another
possible check in the simultaneous approach is the ratio of the volume of GVA and the

input of labour.
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11.58 The example in Box 11.2 shows that comparing volume indices of the main | 1

supplier and the main user indicates a solution for a balancing problem.

/
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Box 11.1 Example of discrepancies balanced in current prices and in volume

terms
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7l

The price and volume changes of domestic production and exports can be
compared in the simplified example below (need to accept there may be
inconsistencies between the price indices from supply and use side by using a
simplified example). This example, for demonstration purposes only, excludes
margins, taxes, subsidies and imports. The supply minus use shows the

discrepancies between supply (domestic production) and use (exports and by other

users) in current prices and in volume terms.

In this example, there is a discrepancy both in current prices and in volume terms.
The first step is to get an idea about the reliability of the data. In this case, data on
both domestic production and exports in current prices are considered to be very
reliable. Thus a sensible solution would be to adjust “other uses”. If the price index

(102.9) is considered to be correct, the adjustment should be made both in current

prices and in volume terms. This results with the following situation.
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The discrepancy in current prices has been eliminated but in volume terms a
discrepancy remains. Assuming the price of domestic production are reliable
figures, and assuming that the difference between the volume index of domestic
production and exports should not be too large, then the balancing results in an

adjustment of the price of the export and a minor adjustment of other uses.
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Box 11.2 Example of simultaneous balancing comparing volume indices

Ry R 11.2 BEERZELET SRR/ NS X0OH

Large discrepancies between volume changes of the main user of important raw
materials and volume changes of the main supplier (for instance imports) are an

indication for inconsistent data.

In this example, no discrepancy between supply and use in current prices is
assumed. The value indices of imports and the main user are both plausible: 104.0
and 103.9 respectively. However, analysis reveals that volume indices

of imports and the main user differ: 100.0 versus 103.9, which is not plausible.

Further analysis is necessary to find the solution for this balancing problem. It is not

inconceivable that the value in current prices also has to be adjusted.
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5. Documentation

11.59 Many decisions leading to corrections, adjustments and subjective estimates are
entered by the balancers, and these may provoke a struggle when referred to other
statistical and available sources or with common sense considerations. Thus, it is
important that the considerations and rationale behind the solutions implemented are
visible to other balancers, and the solutions are sustainable and can be re-produced if
the same problems are encountered in subsequent years. Such corrections should be

recorded in a systematic way.

11.60 It is also important to record separately the steps and links between the source
data through to the balanced data so that they can be reviewed in subsequent
balancing exercises to investigate source data incoherence, bias, etc. (Mahajan and
Penneck, 1999). For example:

National Accounts source data (covering business survey data, household survey
data, census data, administrative based data, extrapolations and models (for example,
PIM, FISIM), company accounts based data, etc.)

plus coverage (including exhaustiveness) adjustments

plus conceptual adjustments

plus quality (data validation) adjustments

plus balancing/coherency adjustments

equals National Accounts final estimates on 2008 SNA basis

5. XE
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11.61 Balancing adjustments can, and should, be part of a process table describing the
steps from the source statistics to the final estimates in the balanced SUTs. If the
balancing adjustments are recorded in a systematic manner, they can point to flaws in
source statistics or even a bias in the balancing process itself. Again, the feedback loop
can be powerful in that suppliers of source data can improve survey questionnaires,
data collection, data processing, etc. cumulatively improving the quality of the National

Accounts estimates.
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D. A step by step procedure for simultaneous balancing

11.62 This section provides a step by step process for the simultaneous balancing of
SUTs in current prices and in volume terms. The process presented below relies on a
sequence of tables which starts from the SUTs at purchasers’ prices, valuation
matrices, SUTs at basic prices, and the Domestic Use Table and Imports Use Table at
basic prices. An alternative sequence could be to split the SUTs at purchasers’ prices
into the Domestic Use Table and Imports Use Table at purchasers’ prices. However, the
latter is not a commonly used sequencing of tables and the first is the recommended

approach to the compilation of SUTs.

11.63 Figure 11.3 provides a scheme on how to carry out the balancing of SUTs
indicating what types of balancing in done at each step. Note that balancing is an is
iterative process, so the figures shows a number of feedback loops that need to be
done in order to arrive to a final set of balanced SUTs in current prices and volume

terms.
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11.64 At the start of the balancing process, an estimate is available for all entries in the
full SUTs system both in current prices and in volume terms. In combination with
balanced and fixed data of the previous year, volume changes can then be compiled.
The balancing effort starts by checking all the inconsistencies and implausible

estimates in the system. This is summarised in the sequence of steps below.
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Figure 11.3 An overview of the SUTs balancing framework for simultaneous

balancing
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(a) Differences between supply and use of products at purchasers’ prices in
current prices

11.65 These types of checks are represented in Part (A) in current prices in Figure
11.3. Differences between supply and use of products at purchasers’ prices in current
prices point towards inconsistencies possibly caused by data processing with National
Accounts (for example, transformation to National Accounts definitions and
requirements) or by inconsistencies in observed data (for example, as a result of the

impact of globalization).
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(b) Unwanted negative entries in the SUTs at basic prices - Part (B) and (C) in
current prices

11.66 These types of checks are represented in Part (B) and Part (C) in current prices
in Figure 11.3. The unwanted negative entries in the SUTs at basic prices can be
caused by mistakes in the calculation of the valuation matrices, which would lead to a
recalculation of these matrices. This is an iterative process until all unwanted negatives

are eliminated and the valuation matrices look plausible. However, in some cases,
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negative entries are plausible in areas like changes in inventories or exports of goods
(for example, merchanting). This step forms the first key iterative process of “balancing”

the SUTs system (heptagon 1 in the figure).
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(c) Differences between supply and use of products at basic prices in current
prices

11.67 These checks are represented in Part (C) in current prices in Figure 11.3. These
differences will point towards inconsistencies like those covered in (a) above due to

issues such as data processing inconsistencies in observed data.
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(d) Inconsistencies between domestic supply and use of products from domestic
origin and use of imported products in current prices

11.68 These checks are represented in Part (D) in current prices in Figure 11.3. The
Use Table is initially split into the Domestic Use Table and Imports Use Table
independently of the Supply Table. Thus there may be inconsistencies at the product
level such as, for example, the value of exports is larger than the value of domestic
supply or the value of re-exports is larger than the value of imports. In these cases,
values need to be adjusted. The breakdown of the supply of domestic and imports in
the Supply Table can also be used to inform the split between the Domestic Use Table

and Imports Use Table.
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(e) Differences between the supply and use of products at basic prices in
previous years’ prices

11.69 These checks are represented in Part (C) and Part (D) in previous years’ prices
in Figure 11.3. When starting with balanced SUTs in current prices, the differences
between supply and use of products in volume terms point towards inconsistencies in
the applied price indices. For example, not deflating domestic output and exports
separately or not using an appropriate weighted-average. Furthermore, there may be
weaknesses in the PPls regarding details on discounts, bulk purchases and negotiated
prices which can cause inconsistencies. In addition, being a Laspeyres type index can

also play a role in generating inconsistencies.

11.70 These checks can also point at errors in the SUTs in current prices. In this case,
the SUTs in current prices need to be rebalanced. This forms the second key iterative

process in balancing the full SUTs system (heptagon 2 in the figure).
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(f) Plausibility of volume changes of output and intermediate consumption

11.71 These checks are represented in Part (C) comparing the SUTs in previous years’
prices and the SUTs for period t-1 in current prices in Figure 11.3. When combined with
previous years data, the deflated SUTs at basic prices in previous years’ prices
provides the framework to judge the volume changes of output, intermediate

consumption and GVA at the industry level. Implausible results will need adjustment of

the estimates in volume terms, and if necessary, the current price estimates in the
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SUTs. This forms the third iterative process in balancing the SUTs system (heptagon 3

in the figure).
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(g) Plausibility of changes in labour productivity

11.72 These checks are represented in Part (C) comparing the SUTs in previous years’
prices and the SUTs for period t-1 in current prices in Figure 11.3. Similar to the
changes in volume of output and intermediate consumption, the changes in labour
productivity can be used to assess the plausibility of the resulting GVA in volume terms
at both the macro level and the industry level. Implausible results will require
adjustment of the estimates in volume terms, and if necessary, the estimates in current
prices in the SUTs. This forms the fourth iterative process in balancing the SUTs

system (heptagon 4 in the figure).
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(h) Confrontation of implicit price indices of valuation matrices and observed
PPIs and changes in tariffs

11.73 These checks are represented in Part (B) in Figure 11.3 confronting the valuation
matrices for period t in current and previous years’ prices. The volumes for the
valuation layers are calculated by applying the rates of the previous year to the
estimates in volume terms. Therefore, for all entries of the valuation matrices, implicit
prices can be compiled. If available, observed producer prices indices can be
compared with these implicit prices indices. It is likely there will be possibilities for a
data confrontation for specific areas, for example, transport services. For taxes and

subsidies linked to the value of the concerning transaction (for example, VAT), the
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changes in tariffs can be used to assess the plausibility of the implicit prices.
Implausible results will need adjustment of the estimates in volume terms, and if
necessary, the current price estimates in the SUTs. This forms the fifth iterative process

in balancing the SUTs system (heptagon 5 in the figure).
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(i) Confrontation of implicit purchasers’ price indices resulting from calculation
and observed purchasers’ price indices like the CPls

11.74 These checks are represented in Part (A) in Figure 11.3 confronting the SUTs for
period t in current prices and in previous years’ prices. The SUTs in volume terms at
purchasers’ prices is compiled as sum of the SUTs at basic prices and the valuation
matrices (all in volume terms). When the SUTs at basic prices are balanced, the SUTs
at purchasers’ prices are by definition also balanced. At this point in the balancing
process, a confrontation of observed purchasers’ price type indices like the CPI and the
calculated implicit purchasers’ price indices may show that the latter may be
implausible, albeit they should not be the same. If there are significant differences, then
the estimates in volume terms of all underlying component tables (the valuation
matrices, and the SUTs at basic prices) may need to be reconsidered. This forms the

sixth iterative process in balancing the SUTs system (heptagon 6 in the figure).
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(j) Overall assessment of the second order effects of balancing steps (a) to (i)

11.75 Through the balancing procedure, the trade and transport margins are very likely
to be adjusted as a result of manual and automated corrections. As a consequence, the
total use of trade and transport margins will likely not equal the total supply, even if they

were in balance in the initial version of the system, and will require to be constrained.
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11.76 Similarly, VAT should be recalculated based on the adjusted results in the Use
Table. The total of nondeductible VAT which is the result of the balancing procedure
cannot be expected to exactly match the VAT receipts based on government accounts.
If only official rates and tax legislation is used in the calculations, the computed VAT
total will normally exceed the target, this is closer to the concept of theoretical VAT as
opposed to the cash-collected VAT (on an accrued basis). However, to be realistic, the
model used to estimate VAT should take into account the expected patterns of tax
evasion by keeping account of various issues like the hidden economy. Nevertheless,
the total estimated VAT will not equal the government data automatically, so final
corrections will be needed. It may be preferable to proportionally adjust VAT in specific
columns, where the exact share of VAT liable is uncertain. A final proportional
adjustment of VAT on many products, most likely to be household final consumption

expenditure, can be used to eliminate the remaining difference.

11.77 One important final check is to ensure that the resulting effective (and implied)

tax rates do not exceed the legal rates, for example, the standard rate of VAT.
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E. Alternative balancing methods

11.78 The ideal balancing scenario covered in the previous section based on the
“H-Approach” consists in simultaneously balancing SUTs at basic prices and at
purchasers’ prices both in current prices and in volume terms. This balancing is data

demanding and the choice between simultaneous balancing and any other variation of
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balancing methods heavily depends upon the availability of data, human resources and
IT systems.

If the ideal scenario is not possible, then alternatives can be considered such as, for
example, balancing the SUTs at purchasers’ prices and balancing at basic prices or

prioritising between them or an iterative process with feedback loops.

11.79 The choice in selecting alternative scenarios will have different consequences,
especially for the use of price indicators. In the ideal scenario, the price indicators
match optimally with the SUTs being deflated in terms of underlying flows and
valuations. Diversion from the ideal scenario will require additional compilation,

assumptions and approximations in the use of price indicators.
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1. Balancing SUTs at basic prices
11.80 Assuming that the balancing process is not ended before all components of the
full SUTs are checked for plausibility, the balancing at basic prices only is a close

approximation of the ideal scenario.

11.81 Balancing at basic prices requires stripping out the trade margins, transport
margins, taxes on products and subsidies on products from the initial current price Use
Table at purchasers’ prices. The deflation of the SUTs then takes place at basic prices
applying PPIs and import prices for the Supply Table and a weighted average of those

indicators for the Use Table. Weights could be derived from the Domestic Use Table
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and Imports Use Table of the previous year. When the SUTs are balanced both in
current prices and in volume terms, the volume changes of the valuation matrices can
be compiled applying the volume changes of the corresponding entries of the Use

Table.

11.82 Then, the SUTs at purchasers’ prices including non-deductible VAT can be
derived both in current prices and in volume terms. The resulting price indices can be
checked for plausibility with observed indices on consumption of households (for
example, the CPls) and export price indices as in the ideal scenario. The price indices
resulting from the sequentially compiled Domestic Use Table and Imports Use Table

can also be checked for plausibility with the observed PPIs and import price indices.
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2. Balancing SUTs at purchasers’ prices

11.83 Balancing at purchasers’ prices requires a very different approach for a number
of entries in the SUTs, and in general, more approximations/assumptions because of
the lack of appropriate price indices, especially for those cases where trade and
transport margins play a substantial role. As a first step, non-deductible VAT may have
to be stripped out from the initial Use Table, which includes VAT (often this step may be

carried out in the pre-processing of source data for the SUTSs).

11.84 As the Supply Table is valued at basic prices, the deflation for this part will be
similar to the ideal scenario applying PPls, import price indices or other appropriate

indicators.
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11.85 The compilation of the volumes of trade margins, transport margins, taxes on
products and subsidies on products using this balancing approach will be done at an
aggregate level. If applicable, at this stage, for each product only the total trade
margins, transport margins, taxes on products and subsidies on products are included
in the system as part of the bridge columns between the Supply Table and the Use
Table. In order to compile the volume changes, the volume change of the underlying
aggregated flows have to be determined. For an accurate estimate of the volume index
of the valuation layers, it is therefore very important to determine which part of the
supply or use of a product is liable to this valuation layer. For example, the retail trade

margins are mainly linked to household final consumption expenditure.

11.86 For deflation of the Use Table at purchasers’ prices (excluding the deflation of
VAT), then price indicators are required other than those applied in the ideal scenario.
Especially for intermediate consumption of goods and services and GFCF, where the
‘ideal’ price indices are often not available and must be replaced by proxies. More

details are shown in Chapter 9.
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F. Extending balancing SUTs to include institutional sector accounts, I0Ts,
PSUTs and EE-IOTs

11.87 The previous section describes a process for a simultaneous balancing of SUTs
at basic prices and purchasers’ prices both in current prices and in volume terms. Thus
it focuses on the balancing within a SUTs system. However, the compilation of SUTs is
not seen here a separate and isolated exercice from the compilation of the National
Accounts and from the compilation of IOTs, PSUTs, EE-IOTs or other satellite accounts,
if they are compiled. This implies that the balancing process has to be extended to
ensure a coherent and consistent integration of SUTs with the National Accounts (i.e.

intitutional sector accounts) and related products (for example, I0Ts, PSUTs, EE-IOTs).

11.88 The balancing of SUTs can be extended to include additional accounts either in a
simultaneously or sequentially manner. There are a clear benefits in this extended
balancing due to the additional feedback loops which would eventually lead to further
improvements in the quality of the SUTs as well as the other products in terms of
consistency, coherence and integration. Thus it is, in general, recommended to extend

the balancing to include
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1. Institutional sector accounts

11.89 Together with the SUTSs, the institutional sector accounts are in the core of the
National Accounts. The sector accounts provide an overview of the various economic
activities covering production, consumption, generation of income and distribution of

income, accumulation of wealth and relations with the rest of the world. The SUTs and
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institutional sector accounts have thus several variables in common like output,
intermediate consumption, GVA and its components linked by industry and by
institutional sector. Analysing and balancing SUTs and the institutional sector accounts
can point to implausible data in SUTs, implying a rebalancing of the SUTs, for example,

highlighting classification issues or where cells should have zero or nonzero entries.

11.90 Like the SUTs system, the institutional sector accounts constitute a balancing
framework consisting of a set of well-defined variables and a number of basic identities.
For the total economy, the production account and the generation of income account
are in fact an aggregate of the domestic production part of the SUTs without the
dimensions products and industries. One-to-one links exist for production, intermediate
consumption and GVA. In addition, compensation of employees is directly linked to the
SUTs system. Other macroeconomic variables with a strong link between SUTs and
institutional sector accounts are consumption of households and government (use of

disposable income account), and fixed capital formation (capital account). Finally, taxes

and subsidies on products and other taxes on production appear in both systems.

11.91 From a conceptual point of view, the links between SUTs and institutional sector
accounts are strong.

However, in statistical practice, it is not always easy to transform industry data on
production into institutional sector data and vice versa. For that purpose, a set of tables

is constructed with a dual classification. In this table the transactions are classified by
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industry (SUTs) and by institutional sector (sector accounts) (see the linking table in

Chapter 10).

11.92 The SUTs are the most elaborated and detailed framework to estimate GDP and
other macroeconomic variables in the scope of production, consumption, gross capital
formation, exports, import, and income. The three approaches to measuring GDP are
combined in one system based on a great variety of source data which are confronted
and compared with each other in order to find possible causes of inconsistencies. With
the high reliability, the strengths, and the quality of SUTs estimates, they have a strong
influence on the sector accounts. Largely one can say that there is a one-way traffic
between SUTs and institutional sector accounts. However, via the dual classification,
there are possibilities for feedback in both directions. For the time being, feedback is
limited because the level of aggregation in the institutional sector accounts is very high.
Therefore, it is difficult to trace back inconsistencies and implausible results on a sector

level to specific industries in the SUTs system.

11.93 When GVA by industry from the production approach is available, it should be
balanced against the GVA from the income approach for the corresponding industry,
linking the factor incomes and the institutional sectors. This link is extremely important
between the industry accounts and the institutional sector accounts.

(1) Thus for each industry, using the production approach:
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Total output at basic prices
less total intermediate consumption at purchasers’ prices
equals GVA at basic prices (production approach)
(2) For the corresponding industry, using the income approach reflecting the different
factor incomes:
Self-employment income (mixed income and quasi-corporations);
plus gross trading profits of private financial corporations;
plus gross trading profits of private non-financial corporations;
plus gross trading surplus of public corporations (financial and non-financial);
plus rental income;
plus non-market consumption of fixed capital;
less holding gains/losses; and
less intermediate consumption of FISIM.
plus other taxes on production and imports
less other subsidies on production

equals GVA at basic prices (income approach)

11.94 Note, for each of the factor income components shown in (2), there is an

institutional sector breakdown.
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11.95 The approaches shown in (1) and (2) bring together within the SUTs framework
data from sources ranging from administrative data to business surveys, and when
balanced, ensures a better quality estimate of GVA by industry, in turn for the whole

economy GVA, and hence GDP and GNI.

11.96 The full breakdown in (2) in terms of data may not be available by detailed
industry (and by institutional sector) for a range of reasons. The minimum that should
be incorporated in the SUTs compilation and balancing process is covered in (3) below:

Gross operating surplus

plus compensation of employees

plus other taxes on production and imports

less other subsidies on production

equals GVA at basic prices (income approach)

11.97 Again note, for each component shown in (3), there is an institutional sector

breakdown.
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11.98 The links between the SUTs and I0Ts in the bottom left-hand side and right-hand
side of the “HApproach” have been covered through the links to the separation of
imports of goods and services and valuation matrices needed to produce the SUTs at

basic prices and the SUTs in volume terms, and then in turn, the IOTs.
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11.99 By integrating the production of I0Ts with the production and balancing of SUTs
allows for powerful feedback loops to be effective, and timely, in indicating data
problems within the SUTs or with the step(s) transforming SUTs to IOTs. For example,
addressing negative cell entries in the IOTs can improve the quality of the SUTs.
Producing IOTs (simultaneously or sequentially) alongside SUTs is recommended
rather than being produced a significant period of time later or even less frequently

than the SUTs.
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3. PSUTs and EE-IOTs

11.100 The links with the PSUTs and EE-IOTs are of a different nature because the
transactions in the physical

SUTs are expressed in other units (for example, kilograms, terajoules, etc.) or are more
detailed in terms of industries and products. The balancing of PSUTs and EE-IOTs in

combination with SUTs and IOTs is described in Chapter 13.
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4. Key feedback loops generated by the balancing process

11.101 In the ideal scenario, all balancing is done simultaneously, implying that all
feedback loops are part of an integrated process. This includes the feedback loops
within the SUTs process as well as the loops going back to earlier steps in the full

statistical process chain.
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11.102 Figure 11.4 illustrates key feedback loops that can be generated from within the

balancing process as well as examples of the sources of the feedback loops.

11.103 When the balancing is extended to cover also IOTs, the links to the institutional
sector accounts, PSUTs, EE-IOTs, and other satellite accounts, there will be more
feedback loops that become available than shown in Figure 11.4, and in turn, each

adds a further data quality improvement dimension.
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Figure 11.4 Sources of feedback loops emanating from the balancing process
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G. Practical aspects of balancing
11.104 The balancing of SUTs is not a simple task as it requires priorities to be set
because of time and resources constrains. Below are some practical considerations for

the balancing process.
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1. Automated and manual balancing

11.105 The balancing process covering full SUTs system incorporates automated and
manual balancing. The first step is to separate the inconsistencies between those
needing further research and those which can be resolved using automated
procedures. In general, the large inconsistencies require more attention than smaller
ones but also indicators like time series, revision analyses, I-O ratios and labour
productivity can point to serious problems in the data. For the smaller inconsistencies,
automated procedures may be used, nonetheless will still require assessment in terms

of the quality and plausibility of the results.
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11.106 For the inconsistencies selected for manual balancing, more or less a reversed
version of the initial full statistical process from surveys to National Accounts can be
applied. It would start with a critical investigation of the National Accounts process
transforming source data into data for the use in SUTs. In particular, in the Use Table,
there are many entries which are the result of splitting aggregated source data to the
product level as required in the SUTs. The allocation may be changed without altering
the initial aggregate total, and thus GVA. In practice, many of the problems will not be
resolved through this approach. The next step is to consult the expert knowledge on
the specific subject matter. If large inconsistencies still remain, a final step may be to
contact the survey respondent or source supplier for a critical discussion of the data

they have provided.

11.107 The adjustments to entries in the SUTs will obviously affect other flows and
ratios. To make the balancing process systematic, for example, to take into account
inter-industrial relationships, it is helpful to distinguish separable blocks of industries,
whereby the main producers and users of products are represented and assign to
these blocks separate groups of 1-O specialist statisticians responsible for balancing.
For example, cement would be definitely required by the construction industry, and
therefore, cement supplies can be used to cross-check the plausibility of construction
estimates. The SUTs can be divided into various groupings of related industries, for
example one suite of groupings may be, albeit this is not exhaustive:

« Agriculture, and fishing (ISIC Rev. 4 Divisions 01, 03), manufacture of food products
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and beverages (ISIC Rev. 4 Divisions 10-12), hotels and restaurants (ISIC Rev. 4
Divisions 55-56);

* Manufacture of metals and metal products (ISIC Rev. 4 Divisions 24-25) and
manufacture of machinery and means of transport industries (ISIC Rev. 4 Divisions 26,
29, 30);

* Forestry (ISIC Rev. 4 Division 02) and industries producing wood and wood products
(ISIC Rev. 4 Divisions 16, 31);

* Quarrying and non-metallic mineral products (ISIC Rev. 4 Divisions 08, 23) and
construction (ISIC Rev. 4 Divisions 41-43);

» Manufacture of textile (ISIC Rev. 4 Division 13) and textile products, footwear (ISIC

Rev. 4 Divisions 14, 15);

» Chemical industries, including plastic products (ISIC Rev. 4 Divisions 19-22); and

* Energy sectors (ISIC Rev. 4 Divisions 05-06, 35).

11.108 Automation is essential for the preparation and management of the SUTs
system. The SUTs IT system (including the supporting modules and analytical
tools/function) will play different roles in the compilation process and, even more
importantly, will need to be designed well and built with the range of different roles in

mind.
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11.109 A lot of the calculations in the preparation stage are carried out by automated
procedures. In every stage of the process, the IT system can provide quick and clear
overviews of the data in every chosen configuration. The IT system produces the first
parts of the SUTs which are essential for the detection of major integration problems.
The IT system finally allows searches in the deepest details to efficiently find the
causes of balancing problems. Finally, the IT system can help to develop appropriate
solutions as well as professional, and orderly, documentation of all the adjustments
made during the compilation and balancing processes. The IT system is a powerful
instrument which is indispensable for all operations from the source data through to the

final set of balanced SUTs.

11.110 Modules can be designed to adequately, and efficiently, eliminate small
discrepancies between supply and use at the product level. This may imply
one-dimensional proportional distribution of the discrepancies over selected set of

users.

11.111 Balancing the whole SUTs system requires a multi-dimensional approach for the
reconciliation of inconsistencies and a range of human inputs which cannot be
automated. To date, experiences of balancing SUTs in an automated manner have
shown that full automated balancing is a bridge too far, generating lower quality, many
implausible movements requiring further investigation, and overall proving to be a

major false saving. Most efforts have concluded that a combination of automated and
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manual statistical techniques and procedures is the best workable solution to underpin

a SUTs system.

11.112 Working with statistical data based on sample surveys, survey questionnaires
and influenced by nonresponse etc. means working with sample margins of error. Even
when samples are perfect and response is 100 per cent there will be inconsistencies.
Therefore a major cause for differences is a statistical one and it could be argued that
balancing could be done in an automated manner using the sample margins of the
statistics concerned as weights. However, statistics are never ideal and inconsistencies
are not only caused by sampling etc. but various causes of a non-statistical nature. It is
these causes of inconsistencies that make manual balancing necessary as a

preliminary step prior to using automated balancing.

11.113 The decision what can be balanced using automated procedures and what
should be done manually depends not only on the nature of the inconsistencies but

also on the ‘setting’ of where the balancing takes place.

11.114 If the automated balancing of SUTs is carried out independently for consecutive
years, and if applicable, for current prices and volume estimates, then the initial
discrepancies must be small. Proven experience has shown that even small
differences in initial data can lead to totally different results in RAS (covered below) and

optimization procedures, which implies that the balanced SUTs are not comparable
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over time. As long as discrepancies are small, the chance of getting incomparable

results may also be small.

11.115 A major step forward is to include linkages (for example, growth rate
expectations) between consecutive years preferably including price and volume
indicators. In setting such a scenario, the basic identities of the SUTs can be used as a
restriction in the automated balancing process as well as criteria relating to plausibility
as mentioned above. Including price and volume ratios and defined restrictions
attributable to them would help to assure the plausibility of growth rates and

comparability over time. This also allows the option to leave larges discrepancies to the

automated system.

11.116 Box 11.3 provides a short description of authomated methods often used to

remove some inconsistencies in the SUTSs.
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Box 11.3 Methods used for automated balancing SUTs

RyPZX11.3 BHaERRODEENS YRk

RAS method

The RAS method is a well-known and widely used method for data reconciliation.
Its aim is to achieve consistency between the entries of some non-negative matrix
and pre-specified column totals and row totals. It is very easy to apply and to
understand. However RAS has a narrow scope of applicability, for example, it can

only be applied to non-negative matrices.

It is used to revise the internal entries in a matrix so that they agree with the margin
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totals. RAS is used when the margin totals — total supply/use of commodities, or
total gross output by kind of activity, for example — are believed to be correct but the
breakdown inside the matrix is not consistent with the margin totals. Over the years,
many extensions, variations and improvements of the RAS method have been
developed. Some examples include:

* GRAS (Generalised RAS) allows for matrices in which some of the elements are
pre-defined, in addition to the row totals and the column totals. The GRAS method
allows for matrices with negative entries, Lenzen et al. (2007).

*+ TRAS (Three-stage RAS) extends RAS by including constraints on arbitrary
subsets of the matrix elements, instead of only fixing row totals and column totals,
Cole (1992) and Gilchrist and St. Louis (1999).

* KRAS, by Lenzen et al. (2009) includes the aforementioned features of GRAS and
TRAS and further generalises RAS for the case of conflicting source data. The
simplest case is when two data sources prescribe two different values for the same
matrix entry. In order to converge, the original RAS method can use only conflicting
values, whereas the KRAS Method will use both values and allow for different
reliabilities of the data sources.

More details on different updating methods are covered in Chapter 18 of this
Handbook and United Nations (1999).

Stone Method

The Stone method is another method for data reconciliation whereby it adjusts data

in order to satisfy a set of linear constraints. In adjusting the initial data, the Stone
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Method uses information on the relative reliabilities of the initial data given in a
covariance matrix. Data that are considered to be the most reliable are modified
least, and vice versa. The Stone Method yields a set of fully reconciled data, with
minimum variance. The Stone Method translates the reconciliation problem into a
mathematical (weighted quadrati) optimization problem under linear constraints.

In practical applications of the method, a covariance matrix of the initial data are
often unavailable. Therefore applications generally use estimates of relative
variances. There are several ad hoc methods for estimating relative variances. One
method is to have a specialist estimate of 95 per cent confidence intervals and to
use the interval sizes as an approximation for variances. Another method may be to
distinguish several categories such as relatively unreliable, normally reliable and
relatively reliable, and all variables within the same group are assigned the same
variance.

It is often desirable in practice for reconciliation to affect large values more than
small values in an absolute sense. If this is the intention, then the following
variances may be chosen:

varix) = 6x7 where, 0i is a parameter that depends on the reliability, or reliability
category, of xi.

In practice, determining the correct ratios between the various variances is a
process of trial and error, which means that one particular ratio is chosen based on
a degree of prior knowledge and simple assumptions (for example, that variances

are equal in the absence of prior knowledge), and then judging whether the results
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are acceptable. If not, the variances are then modified.

Convex quadratic constrained optimization

An option for balancing SUTs both in current prices and in volume terms
simultaneously is the application of loss function which includes current price and
volume estimates as well as linear price and volume ratios. The loss function must
be minimised under a set of linear constraints, and the loss is defined as the
difference between the initial data and the balanced data. For the price and volume
ratios, linear constraints are applied. The constraints are either strong or weak.
Strong constraints include, for example, identities of the SUTs and upper and lower
boundaries (subsidies should be less or equal to zero). Weaker constraints include
for example: volume change of output related to volume change of input; ratio of
taxes and subsidies to the basic price estimate (in the form of a percentage of the
variable like tax); ratio of margins to the basic price estimate (in the form of a
percentage of the margins); and re-exports are smaller that the corresponding
imports (weak because of differences in valuation).

More specific constraints on a product level can be specified in this optimization
problem. It is also possible to extend the optimization problem, and to include, for
example, the transformation to Industry by Industry 10Ts, including the estimation of

valuation matrices.
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2. Balancing benchmark and consecutive years

11.117 In the ideal situation, the annual SUTs and IOTs present the state of art
concerning the balancing of the basic statistics. However, the data from the annual
SUTs and IOTs is further improved with every new benchmarking leading to a whole
new time series. Benchmarking is a regular process in economic statistics whereby
data sources for the same target variable with different frequencies are reconciled and
the inconsistencies between the different estimates are corrected. Benchmarking leads
to revisions of earlier estimates of the target variables. This section deals with two
types of benchmark revisions for SUTs and |OTs - periodic benchmarking and annual
benchmarking - and considerations about balancing of SUTs and IOTs in these two
cases.

11.118 Periodic benchmarking refer to significant revisions, for example, conceptual
changes, new or changed basic data sources that originates from incorporating data
from periodic benchmark censuses (which are carried out every five to ten years),
revised international guidelines like 2008 SNA and BPM 6 and other changes that
cannot be incorporated on a continuous basis because of resource contraints.
Backward revisions to the timeseries affecting several back years are also carried out

based on the benchmark excersise.

11.119 In general, planning for period benchmark revisions should seek to coordinate
all major changes to be synchronised for a common year for implementation. Thereby,

say as a minimum, once every five years, a maximum degree of consistency within
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National Accounts, Balance of Payments and other related domains is achieved and

the statistics concerned are based on the best possible data.

11.120 Annual benchmarking mainly refers in this context to the regular revisions to the
annual accounts due to the availability of new and more complete data sources. Annual
benchmarking, however, also include revisions due to the alignment of short-term
survey results (say, turnover variable) based on small survey samples to much larger
sample based annual structural surveys. The reconciliation of short term survey
sources before the benchmaring process with the more complete and detailed annual
data sources such as structural statistics are then feed through the SUTs framework.
Combining annual benchmarking and annual chainlinking also ensures better accuracy
of the levels and growth rates of the economy more quickly, and again, achieved

through the SUTs framework.

11.121 Consistency is one of the key elements of National Accounts. Theoretically, the
whole time series and every level of detail should be consistent. In practice, it may not
be possible to publish all results at the same moment. However, the SUTs and the main
aggregates such as GDP should be fully consistent. As more and more years of SUTs
are produced, this poses a growing challenge of how to maintain consistency of SUTs
as a long run dataset. For example, Statistics Denmark as part of their implementation
of 2008 SNA and BPM 6 ensured that the Danish I0Ts were retained on a consistent

basis going back to 1966 — a significant exercise in its own right.
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11.122 Annual benchmark revisions, done for example in the United Kingdom and
Ireland, require less of a planning burden to synchronise a common year as the

changes form an integral process to compiling annual SUTs.

11.123 In theory, the balancing procedure for period benchmark SUTs is the same as
for SUTs compiled annually as well as investigations for the causes of inconsistencies
and finding solutions. However, for nonbenchmark years, a lot of information can be
derived from the previous years. When balanced product-flow systems already exists
for the previous year, it can safely be assumed that the general structure of the system
will be more or less similar to the preceding year, unless of course specific information
is available that there are major structural changes in some industries. Combined with
price and volume estimates, the T-1-data provides a valuable source in detecting

inconsistencies in the SUTs.

11.124 For periodic benchmark SUTs, all inconsistencies have to be investigated
thoroughly and exhaustively.

This is even more important as the level estimates of the subsequent years are based
on this benchmark. As a consequence, balancing benchmark SUTs should be done
manually to a high degree to achieve a high quality base. Thus, the room for automated

procedures should be limited to small discrepancies.

niE, THAENERRIERETH D,
11.122. EEETANVT ¥ FTITONUIFERN F~v— 7 EIETIE, EER
R AR T DM AR RIBRRISHZIAENTZZ LD, FEERF
M EE D720 OFH R OAHEPNER I T,

i by B e F v — 7GR DO N T A FIEIL, RE
B ORKIBI L AR OFE R ED . FRHEG S DGR L RAETH
Do LnLBRb, RUF <=7 FLADOFRTIE, %< OEFRPATFICHR
L2, . EFEOT B L b s T a—KRPBRICFEL, KR
—MRE RS DI RTEIZ L D e UL TN D EARE L CHIBEZRWEA S, b
LA, —HOEREICFKHR G AE U & BARIIE R 7200 4
I, OFETH D, T-1 WoF =213, fliks - BEHE LHAEDS > T, Mg
HHEOREGERMT DT DOEERER L 725,

11.123.

IRT L AR

11.124.  JAHIIC AT 2SN Fv— 7 MEEARICHOVW TR, 2T
DARGEE Z 58T, MIERICHE L 2T 6 R0, ZOXUF~v—27I12kK
DWTREDKENHEZT SN DT D, ZNIESHIZEETH D, 207D,
Ny Fv— I WIGHERRDONRT v v 7%, EIROREE %2 T 5 72 DI H Y
BREICOWTFH TIThdbDET5, LEeR->T, HEIFIHORMIT/ NS

RAERIIRESNLGNETH D,

665




3. Organization of the “balancing” function

11.125 The organization of the “balancing” function can be set-up in different ways
across teams. For example:

* Centralised balancing team — a single person or a very small team of people form the
central balancing team which have the designated role to take all the validated and
investigated data from the compilation teams and balance the SUTs using the tools
(manual and automated) at their disposal. They will lead and coordinate the
implementation of balancing adjustments across the components and record the
adjustments as “pure” balancing adjustments. They may generate the areas for
“investigation” in liaison with the compiler(s). The team may also be organised whereby
they do not just produce a balanced SUTs dataset but also feed back to the compiler(s)
the balancing adjustments as appropriate, for example, HHFCe or GFCF to allow the
compilers to generate publications consistent with the final dataset. Alternatively, the
compilers could use the final dataset to generate the publications with no additional
data flows in the system.

» De-centralised balancing — here the balancing is devolved to industry and/or product
and/or topic specialists (e.g. say, energy or HHFCe) or the compiler(s). They will
undertake a row and column balancing process related to their allocated
row/column/topic. After so many iterations, the central team may then just use
automated tools to achieve a final balance. The role of the central team is different in

that they only focus on the automated part, whereas the manual balancing is left to the

specialists as well as coordinate across the balancers.
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11.126 There are pros and cons with either approach:

 For centralised balancing, the control and order assessment as well as the overall
quality control sits with the central team and forms an efficient way of achieving a
coherent and high-quality balance. The specialist experts knowledge can be used to
quality assure the inputs and the balanced picture.

» For de-centralised balancing, this utilises the specialist experts knowledge to a
greater degree but requires much more communication and coordination to be effective

as well as balancing adjustments and quality adjustments may be less clear.

11.127 In both cases, issues like documentation, communciation and coordination are
essential as well staff with appropriate skills and knowledge. However, a centralised

balancing arrangement is preferred rather than a de-centalised balancing arrangement.
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Annex A to Chapter 11. Balancing Supply and Use Tables

A11.1 This Annex presents a numerical example of the balancing of SUTs in current
prices and in previous years’ prices in line with the SUTs balancing framework shown
in Figure 11.3 (fully consistenct with the “HApproach”).

This provide an examples of the type of thinking and issue resolution to achieve a
balanced SUTs system. The numbers in the tables in this Annex have been divided by
1,000 for readability and presentational purposes, in reality the differences are larger

than the small numbers shown. This Annex consists of three sections.
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A11.2 Section 1 of this Annex shows the following (unbalanced) tables:

* Table A11.1: Supply and Use Tables 2011 in current price (SUTs at purchasers’ prices,
Taxes less subsidies on products, Trade and transport margins, SUTs at basic prices,
Imports Use Table and Domestic Use Table).

» Table A11.2: Price indices for Supply and Use Tables 2011 (SUTs at purchasers’
prices, Taxes less subsidies on products, Trade and transport margins, SUTs at basic
prices, Imports Use Table and Domestic Use Table). Please note, some prices may be
from actual source data or derived from independent volume estimates (using the
valuation matrices) or implicit prices but a complete set of prices are shown for the
purposes of this balancing example.

» Table A11.3: Supply and Use Tables 2011 in previous years' prices (SUTs at
purchasers’ prices, Taxes less subsidies on products, Trade and transport margins,
SUTs at basic prices, Imports Use Table and Domestic Use Table).

» Table A11.4: Volume indices tables for Supply and Use Tables 2011 (SUTs at
purchasers’ prices, Taxes less subsidies on products, Trade and transport margins,
SUTs at basic prices, Imports Use Table and Domestic Use Table).

» Table A11.5: Supply and Use Tables 2010 in current price - SUTs at purchasers’
prices, Taxes less subsidies on products, Trade and transport margins, SUTs at basic

prices, Imports Use Table and Domestic Use Table.

Al1. 2. KRftggotv 7 a1 TEUUTO (NT AR OfERERT,
7 ALL. 1 2011 - IS OftFaFE R EAE MRS O ARG HE H &,
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) MFEIZ Lo TEREOIERST — 2 ML Lz GHi~ hY v 7 2%
PR L) BEHEEE, A7V vy Maflifg e EHFTRARR B8, 2o
T o T OBIROTDIAfikE Ofs IR L L TR LT,

F AL1.3 2011 AEORETHAMAR O tFAEE HFR  (BAF MRS O .
TLS, Pi¥ - i~ — 0 EARMEOMEEHE, MAEHR, ENE
EE)
#F ALl 4 2011 FOHGEE IR OBEFEE (A Mg OIAGHE R,
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M)
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A11.3 Section 2 of this Annex follows the same sequence of tables but shows the
corresponding “balanced SUTs system” for both price bases. The cells highlighted in

yellow are those changed in order to achieve balanced SUTs.

A11.4 Section 3 of this Annex provides an overview of the numerical adjustments

required to achieve the balanced system.

A11.5 The inconsistencies in the system are revealed by differences between the
supply and use at the product level and discrepancies between trade and transport
margins in the SUTs at purchasers’ prices and the row totals of the respective valuation
matrices. The same holds for taxes less subsidies on products. In general, the net
operating surplus is used as a balancing item in achieving the identity that the total
output equals the total input.

A11.6 If the inconsistencies are relatively small, then automated procedures can be
applied to simultaneously balance the SUTs system in the different valuations. In the
case of large discrepancies or for example implausible I-O ratios in volume terms or
implausible movements in the price changes on a row, then further research is

necessary before any automated balancing should be applied.
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ITERTOMER ENG, bS5, LI SITEERTRIN DB (F
BRAfEIE) ICHF 2D, —MRIC, MEHSREAIZE LW E W ) EEX AT
Tl OFEEEE & L OIEERS (W) NMERAIND,
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A11.7 In the numerical example, the estimates for agriculture products in current
prices show a discrepancy both at purchasers’ prices and at basic prices. Conversely,
the estimates in previous years’ prices are balanced.

The latter does not mean that the previous years’ prices based data are plausible.
However, after examining the data on volumes and prices, at a more detailed level than
presented in the example, it is concluded that the prices were too high and the volumes
looked plausible. As a consequence, the estimates in current prices for the supply of

agriculture products by the agriculture industry needed to be adjusted.

A11.8 The estimates for manufacturing products show a discrepancy both in current
prices and in previous years’ prices both at purchasers’ prices and at basic prices. The
difference in the previous years’ prices based data at purchasers’ prices is somewhat
larger than in current prices because the initial estimate of Taxes less subsidies on
products and Trade and transport margins in previous years’ prices seems to be very
low. The separate Use Table based on domestic output (i.e. Domestic Use Table) and
imports (i.e. Imports Use table) shows a big discrepancy for this product group in the
Domestic Use Table, which is counterbalanced in the Imports Use Table. In addition to
the difference between supply and use of products in current prices and in previous
years’ prices, there is an implausible price index for exports. In this case, the estimates
in previous years’ prices can be adjusted in order to get plausible price indices. A
second reason for the inconsistency is the delineation of exports and re-exports. At the

point when products are imported, it is not always known whether or not the products

AL 7. BAEFITIE, SEMHEE O B EY O HEFHE I B i#E ) QA T

EERNETTWD, —F, B OHEGHIANT A LT\ 5,
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WV LU, BT L2 K D IZ 2 NCEE 2 K ME TR SR IZ DV T T — 4
APHET DL AIENETE 2 & BEITREWENRH Y £ D e T LT
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FhuEie s enot,
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B L BITAREE 2R LT D, BRI IS WA EAfiks D57 — 2 D7
(X, HHMERS ISR T D TRBE L 0 ETRE S AU, AT O A FEM IR &
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will be re-exported in the same form. As a consequence, the data available for
reexports from source statistics should be a minimum and the actual estimate in the
SUTs will be (much) higher as shown in this example. With the delineation problem, a

small inconsistency existed which is solved by adjusting total exports.

A11.9 The balancing adjustments and approaches applied to the valuation matrices

differ for estimates in current prices from the estimates in previous years’ prices.

A11.10 The current price estimates of trade and transport margins (TTM) do not show
an inconsistency in the purchasers’ prices table. The TTM column is consistent with the
output of trade. However in the basic price table, there is an inconsistency caused by
the difference between the TTM matrix and the TTM column in the Supply Table at

purchasers’ prices. The gap is 680, which is found on the manufacturing product row.

A11.11 Similarly, for taxes less subsidies on products (TLS), there were some
differences between the TLS column of the Supply Table and the total column of the

TLS matrix. These inconsistencies appear on the product rows MAN and FBS.
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A11.12 In both cases, the data in the current price valuation matrices need to be
adjusted, as in most cases, the current price TLS on products are derived from
government data and are therefore fixed. The same approach is less strong for TTM,
whereby the output control totals generally prevails over the estimates of the valuation

matrices.

A11.13For the previous years’ prices based estimates of TLS and TTM, the opposite
holds because the estimates for TTM and TLS on products are compiled using the
volume change of the concerning transactions, the estimates in the valuation matrices
determine TTM and TLS in previous years’ prices, so the TLS and TTM columns of the

SUTs at purchasers’ prices have to be adjusted.

A11.14Both in current prices and in previous years’ prices, the transport products show
a discrepancy. In this case the inconsistency is not caused by the valuation matrices
but looking at the Imports Use table and through additional research it was identified

that the estimate of import of transport services was too high.

A11.15The discrepancy in communication is shown in both valuation matrices in
current prices and in previous years’ prices. Also this is seen in the Domestic Use
Table. After examining the data, it was decided that consumption of households had to

be adjusted.
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A11.16A similar procedure was followed for financial and business services and other
services, in which cases it was decided to adjust intermediate consumption of TIC and
consumption of households respectively. It should be noted that the discrepancy for the
FBS product in the basic price table is somewhat larger than in the purchasers’ price

table because of the wrong estimate in the TLS matrix.

All.16. &@E - HBERY—ER FBS) KUOFDH—E R ICHOWT bRl
DFMERFER S L7z, ZO%EIE. P HEE (TIC) OFHTHE &K OFHEHE
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1. Unbalanced SUTs system (Table A11.1 - Table A11.5)

1. NS URAIHREERAR (KA. 1~FA11.5)

Table A11.1: Supply and use tables 2011 in current prices Fz A1 2011 £SO BB OHHBEAE
Table A11.2: Price indices for supply and use tables 2011 Fz A11.2 2011 £ #eERAROMBIEE
Table A11.3: Supply and use tables 2011 at previous years' prices = A11.3 2011 FORIEMBOHIEERR
Table A11.4: Volume indices for supply and use tables 2011 =& Al1.4 2011 FOHBEAROBEIEH
Table A11.5: Supply and use tables 2010 in current prices Fz A11.5 2010 £ HHEE O HiEERAR

2. Balanced Supply and Use Tables (Table A11.6 - Table 11.10)

Table A11.6: Supply and use tables 2011 in current prices

2. NSURBRBIBFERAER (RA11.6~FA11.10)
& A1.6 2011 FO LR HIcERAR

Table A11.7: Price indices for supply and use tables 2011

& AM1.T 2011 £ HGERRDMIEHERK

Table A11.8: Supply and use tables 2011 at previous years' prices

& A11.8 2011 FORIEME D HIGEAR

Table A11.9: Supply and use tables 2011 at previous years' prices

& ALY 2011 FOHIGERRDOBERER

Table A11.10: Supply and use tables 2010 in current prices

& A11.10 2010 £ BRAME O BticERAR

3. Balancing adjustments incorporated in the Supply and Use Tables (Table
A11.11 — Table A11.14)
No change made in Table A11.10, thus no Table A11.15.

Table A11.11 Supply and use tables 2011 in current prices

3. HIGERARICHAAENT-/NFVATE (RAI1.11 ~RA11.14)

RAMLI0ICEBEEZMATLEGEL S, TR 1115 4L,
RAIL11T 2011 £ HRAME D BLIEERAR

Table A11.12: Price indices for supply and use tables 2011

& A11.12 2011 £ HHIEERAROMAEER
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Table A11.13: Supply and use tables 2011 at previous years' prices & A1.13 2011 EORTEMBOHEBERR

Table A11.14: Volume indices for supply and use tables 2011 =& A11.14 2011 EOHBERAROBEIER
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BES

Figure 11.1 Simplified SUTs system

Supply Table at purchasers' prices
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Figure 11.2 The Six Pack

Description Data Description Diata
t at cumrent prices 525 Price index 1029
tin prices of -7 510 Volume index 102.0
-7 at current prices SO0 Value index 1050

B 11.2 6meyhk

HE F—5 HE F—%
T LA 626 g it 102.9
t-1EEHICE ST 510 8 R 102.0
-1 LHAEH 500 ERRER 105.0

Box 11.1 Example of discrepancies balanced in current prices and in volume

terms

Ry X 11.1 SHAEE. BERTOFEED/NNS U RXH

The price and volume changes of domestic production and exports can be
compared in the simplified example below (need to accept there may be
inconsistencies between the price indices from supply and use side by using a
simplified example). This example, for demonstration purposes only, excludes
margins, taxes, subsidies and imports. The supply minus use shows the
discrepancies between supply (domestic production) and use (exports and by other

users) in current prices and in volume terms.

AT OS5 FCIE, ENARE & otk - &0 {vxtbigd 2 (65
BlERWTN L7, MM & 6 AR OMARHEE ISR 22 503 8 5 Alhetk
AEERENTZWY), T, MBAOREEE LTEBY, v—J 0, B
B, MAZRINL T D, MRS — ) MRS, BEFER oM
(EWNARE) LA @EHEOMOEREICL D) OFREESERT,

Supply Diomestic Exports | Other uses Domestic Exports | Other uses se-mm | mmsE o o f— - -
minus use | production producticn
Value tin current prices -10 525 420 115 Price index 102.9 100.0 103.6 CEOES (LMERE) -10 525 420 115 L izt 102. 9 100.0 103. 6
Walue tin prices of -1 -1 510 420 111 WVolume index 102.0 105.0 111.0 LEQEE (t-1EDEE) -2 510 420 111 HREE 102.0 105.0 111.0
Walue -1 in current prices 0 500 400 100 Value index 105.0 105.0 115.0 IEOEE (AAERE 0 500 400 100 ARHES 105.0 105.0 115.0

In this example, there is a discrepancy both in current prices and in volume terms.
The first step is to get an idea about the reliability of the data. In this case, data on
both domestic production and exports in current prices are considered to be very

reliable. Thus a sensible solution would be to adjust “other uses”. If the price index

ZOBITIE, SEMERE ., MEEROBGIIAEER DD, T, T4
DEFEEEZHET DL L ZANDAZ— T 5, 205, Sl OEN
AFER I OT — 213 & ITEBEMENIEFIZE W s, LR
ST, GEIRMRKT MhofEH ) /T 22 L Th D, Mk
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(102.9) is considered to be correct, the adjustment should be made both in current

prices and in volume terms. This results with the following situation.

Supply Diomestic Exports | Other uses Domestic Exports Cither uses
minus use | produciion production
Value tin current prices. 0 525 420 105 Price index 1028 100.0 in2e
Value tin prices aof &1 -12 510 420 102 Wolume index 1020 105.0 102.0
Value 1 in current prices 0 500 400 100 Value index 105.0 105.0 105.0

The discrepancy in current prices has been eliminated but in volume terms a
discrepancy remains. Assuming the price of domestic production are reliable
figures, and assuming that the difference between the volume index of domestic
production and exports should not be too large, then the balancing results in an

adjustment of the price of the export and a minor adjustment of other uses.

(102.9) WIEMETE EZ 2 6N A5G0, YHIME & ER RO T 2 %3
bHo 0T HELLTDOLSITRD,

Eg-mm | EREE W fhoaEm ENEE i o
EDES (M8ER) 0 525 420 105 Tt 102.9 100.0 102.9
tEQER (-1E0EH) -12 510 420 102 L8 €t 102.0 105.0 102.0
t-EDEE () 0 500 400 100 2 it 105.0 105.0 105.0

LIS DR REITIFHE ST, BEFR TEIARENED, ENARE
D IIEETE DR FTH D 2 &, ERARE Lt OBEREEM OZED
FHEERELSBRWI EEBET D & T o A 3 A O R K& UMl
D O/INE 72T IR T Do

Supply Domestic | Exporis | Ofher uses Domestic Exports | Otheruses ER-En | ENEE B H o Em EMEE W =
minus use | production production
Value tin current prices 0 525 420 105 Price index 102.9 1027 104.0 CEDES (L RES) 0 525 420 105 EfR 102.9 102.7 104.0
Value tin prices of -1 i] 510 408 101 Wolume index 1020 1023 101.0 LEDEE (t-1FEOERE o 510 409 101 EEEN 1020 102. 3 101.0
1 i i 5 : 105 1
Value t1 in current prices 0 500 400 100 Value index 05.0 105.0 05.0 -HEDEE (% 0 500 400 100 B 1050 105, 0 105. 0
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Box 11.2 Example of simultaneous balancing comparing volume indices

RyVZR11.2 BEERELET HREE/ NS XDH

Large discrepancies between volume changes of the main user of important raw
materials and volume changes of the main supplier (for instance imports) are an

indication for inconsistent data.

Supply Diomestic Imports Main user | Other uses Domestic Imgeorts Main user | Other uses
minus use | production production
Walue tin cument prices ] 50 4438 426 a2 Price index 1000 104.0 100.0 100.0
Walue tin prices of 1 -13 50 450 426 a2 Volurme index 1000 100.0 103.9 1022
Value {1 in current prices 1] &0 450 410 20 Value index 100.0 104.0 103.9 1022

In this example, no discrepancy between supply and use in current prices is
assumed. The value indices of imports and the main user are both plausible: 104.0
and 103.9 respectively. However, analysis reveals that volume indices

of imports and the main user differ: 100.0 versus 103.9, which is not plausible.
Further analysis is necessary to find the solution for this balancing problem. It is not

inconceivable that the value in current prices also has to be adjusted.

TR RO S OBREA L L EEAHEE (BlIAIT@mA) O
AL D ORI B LT — & DREE ZRm T,

ER-Em | BREE | WA 3 | tho#Em BAREE | WA 3 | thotEm
EmE EmE
LR (4N 0 50 468 426 9z fifi s 100.0 [104.0 100.0 100.0
LEDEME (-1EDEE) -18 50 450 426 9z R 1000 |100.0 103.9 1022
t-VEQEH (M 0 50 450 410 90 LS 100.0 [104.0 103.9 102.2
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Figure 11.3 An overview of the SUTs balancing framework for simultaneous | B 11.3 BIR/\S VR ICEIFTHAHEFERRD/NST R - T L—LT—O DHE

balancing
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Figure 11.4 Sources of feedback loops emanating from the balancing process

( Key phases )

Phase 1 and 2: Data gathering, grossing and analysis
Business surveys

Administrative data

Other government departments

Other sources

Phase 3: Data preparation, validation and conversions
to SNA concepts and definitions
Adjust to SNA - classifications
+  Adjust to SNA —definitions
* Compilation of volume data (if applicable)
*  Analysis by industry, expenditure, etc.

valuation matrices bath in current and PYPs

Current prices

+ Populate SUTs at purchasers’ prices

+ Compile valuation matrices
Compile SUTs at basic prices

+  Split Use Table in DUT and IUT

Deflate (as appropriate)

Previous years’ prices

* Compile SUTs at basic prices
Compile valuation matrices

+ Compile SUTs at purchasers' prices

Extend compilation to include:
10Ts

+ Institutional sector accounts

* PsSUTsand EEIOTs

(,P;ase 4; SUT at purchasers’ prices, basic pricQ

( Sources of feedback loops with examples )

Few examples

*  Wrongdata at unit level

+  Exclusion of outliers in survey response
+  Mistake in grossing up

Few examples

+  Mistakes in allocation of aggregates to product
group

*  Mistakesin transformation to SNA definitions

+  No exhaustive or wrong hidden economy estimates

-~

/_Few examples
*  Mistakesin compilation of valuation matrices
Implausible tax or subsidy rates
Implausible trade or transport margins rates
Mistakes or inappropriate price indices
Diverse movements in the volume of output and
intermediate consumption
Negative cell entries in 10Ts
+ Implausible entries/links between the SUTs and the
institutional sector accounts

DR

Phase 5: Validation, reconciliation and balancing
*  Check key identities

«  Check plausibility relationships

* Reconcile inconsistencies

g ™

k- Documentation i

AL Implausible entries in PSUTs and EEIOTs o

Few examples

+  Plausibility checks on micro and macro aggregates
after balancing adjustments made

* Recalculation of valuation matrices in PYPs
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Table A11.4: Volume indices for supply and use tables 2011
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Table A11.5: Supply and use tables 2010 in current prices
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Supply Table at basic prices, transf. fo purchasers' prices

Use Table at purchasers'prices

Table A11.6: Supply and use tables 2011 in current prices
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Table A11.12: Price indices for supply and use tables 2011
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