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CHAPTER 9. COMPILING SUPPLY AND USE TABLES IN VOLUME TERMS
A. Introduction
9.1. One of the major objectives of National Accounts is to provide comprehensive and
coherent data which can be used for analysing and evaluating the performance of an
economy. Data on the real growth of major economic flows such as production,
household consumption, capital formation and exports serve as inputs for formulating
economic policy. Furthermore, the National Accounts data play a key role in helping to

investigate the causal mechanisms within an economy.

9.2. Estimation of the parameters for macroeconomic models by applying econometric
methods requires consistent time series of National Accounts data with a focus on
annual changes. Therefore, the decomposition of annual current price changes into
price changes and volume changes is an important aspect of the compilation of

National Accounts.
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9.3. Contrary to data in current prices, much of the data in volume terms cannot be
directly observed. They have to be derived from current price data combined with
appropriate price and volume indicators, implying that estimates in volume terms are
more modelled or based on proxies rather than estimates used when formulating data
in current prices. In addition, the choice of index formulae influences the result of the

estimates in volume terms.

9.4. The calculation of price and volume changes for the transactions of goods and
services in the national accounts is ideally supported through the use of the SUTs
framework. When established in an accounting framework, the volume indices and
deflators of several variables at different levels of aggregation are interrelated in a
systematic way. By applying an appropriate combination of price and volume index
formulae, all the identities and relationships of SUTs in current prices are maintained in

the SUTs in volume terms.

9.5. When balanced both in current prices and in volume terms, the SUTs ensure
coherent and consistent deflation of the components of the production and expenditure
approaches to measuring GDP as well as coherent and consistent estimates of price
and volume indices. Another advantage of compiling price and volume measures within
the SUTs framework is that price and volume measures can be derived for important
balancing items as GVA and GDP through applying the so called “double deflation”

approach — this is the recommended SNA approach to estimating GVA in volume
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terms.

9.6. This Chapter focuses on the compilation of SUTs in volume terms. Section B
provides an acknowledgement that there are alternative approaches to compiling SUTs
in volume terms. Section C describe the compilation of SUTs in volume terms using the
“H-Approach” and Section D and E presents more details on how to deflate the various
components of the SUTs. Finally, Section F presents some considerations for
compilation of 10Ts in volume terms. The balancing of SUTs in current prices and in
volume terms (as well as at basic prices and at purchasers’ prices) is covered in

Chapter 11.

9.6. AEIHEFIROMAGH AR OMENZ FORICH S, B2 v a VBT,
BEFITROMAGHEHROIEHRICBWTRET 7o —F 03 H 5 Z L 2T 5,
7 ar TR -7 7 e —F] 2R L BBEFRROUEH R O1ERL.
7 v a D & E TG ER O 4 70858 2 FEAL 5 HIEIC OV TR
T 5, RIS, B v a s F Tl HEFRROBRAEHKROIERICET LR
MR, SR R ORE R R (AR - AR b)) Oftiafi ko
T ATH 1L ETH D,

B. Recognition of alternative approaches

9.7. Based on issues like the availability of data, resources and time, it is important to
note that there are different ways of deflating SUTs as well as different sequences in
doing so. These variations will also in turn generate different balancing schemes and,

most importantly, different degrees of quality for the detail and the aggregates.

9.8. This Chapter focuses on a recommended approach although alternative
approaches are available. For example, the deflation of uses at purchasers’ prices as
inputs to generate the SUTs in volume terms and balance the rest of SUTs, which may
be deflated at basic prices (or producer prices), for example, output. This approach
may be easier to implement but has in-built incoherency and inconsistency reflected

through balancing different valuations, albeit balanced out, the impact on the quality of
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the aggregates is implicit and not explicit, and for some areas like GFCF is clearly

sub-optimal as appropriate price indices at purchasers’ prices are not usually available.

9.9. Also, SUTs in volume terms for one period can be compiled using SUTs in current
prices for one period and deflators. However, the recommended approach contains a

time-series dimension.

9.10. Another alternative approach is to remove taxes, subsidies, trade and transport
margins and imports, and deflate domestic output at basic prices (with weighting for
exports using export price indices) and deflate imports using import price indices.
Trade and transport margins and taxes and subsidies in volume terms are estimates

using rates of the previous year and the volume change at basic prices.

9.11. The underlying principles of this approach forms the recommended approach
covered in detail in this Chapter (referred to as the “H-Approach”) and an overview
shown in Figure 9.1. This is a transparent, coherent and consistent approach compiling
SUTs both in current prices and in previous years’ prices as well as better matching of

the valuation of current price values with appropriate price indices.
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9.12. There are many benefits of the “H-Approach” as, for example, it allows for the
data confrontation to take place in both current prices and in volume terms and also
ensures consistent deflation across the National Accounts. In addition, the
incorporation of high-quality alternatives to help improve the quality of the SUTs in
volume terms, for example, deflating household final consumption expenditure using
Consumers Price Indices (CPls). The result through using a dual approach or all the
information available allows for better quality estimates of household final consumption
expenditure to be produced but they will be different from purely using the CPls. There
is a variety of reasons using CPIs but there are some deficiencies, for example, CPIs
may not allow for discounts or bulk purchases, etc. or fully meet National Accounts
requirements. Thus the implied HHFCe deflator from the SUTs would be, and should
be, different from the CPl. However, for areas like capital formation, it is unlikely that
direct price collection at purchasers’ prices exists to be used to deflate components like
gross fixed capital formation, thus alternative proxies (for example, producer prices)

may be used. In these cases, the use of the “H-Approach” provides a much better basis

and results in a higher quality volume estimate.

9.13. The “H-Approach” presumes SUTs in current prices for the year t, SUTs in current
prices for the year t-1 and appropriate deflators are available. However, this is not a
necessary pre-condition as SUTs in volume terms can be created with just SUTs in
current prices for the year t and appropriate deflators. However, this approach does not

reflect the time series dimension and the use of margin and tax rates in the previous
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year.

C. Overview of the steps in the “H-Approach” with a focus on volumes

9.14. This section provides an overview of the compilation process, where Figure 9.1
shows a framework for estimating SUTs simultaneously at purchasers’ prices and at
basic prices and in current prices and volume terms. This section supplements the

“H-Approach” as covered in Chapter 2 and Chapter 3.

9.15. On the left-hand side of the “H”, the current price data are presented, whilst the
right-hand side of the “H” presents the volume data in previous years’ prices. In the
middle, the joins through the deflation connection are shown as well as the link to the
IOTs in the bottom left-hand side and bottom right-hand side. The compilation flow can
be from left-top to left-middle then through deflation to the right-middle and then to
right-top. As explained in Chapter 3, if better final use based purchasers’ price deflators
exist, for example, CPIs, then a compilation flow starting from the right-top can be
incorporated, reverse engineering through a balanced approach. The “H-Approach”
allows for the use of such deflators. However, in terms of system design, there are
different options of how better quality price deflators can be used but need to be clearly
set out at the outset. For example, it may be agreed that the deflation of HHFCe using
CPIs gives a better measure of volume of HHFCe in practice than deflation at basic
prices, thus these deflators could be incorporated, whereby the objective would be to

retain these results and balance back to the basic price valuation of HHFCe.
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9.16. This framework is shown as a summary in Figure 3.4 and Figure 3.5 covering a
simplified version of the “outputs” in the compilation schematic for SUTs and IOTs in
current prices and in previous years’ prices.

Applying this compilation scheme, this generates consistent and coherent estimates of
volume and price indices for all entries of the SUTs linking the different valuations and

the valuation matrices as well as the 10Ts.

9.17. Figure 9.1 provides an overview that underpins the annexes covering the
sequence and the stage of production processes compiling SUTs in both current prices

and in volume terms, in Chapter 4.

9.18. As stated in the introduction, many of the above transactions in volume terms
cannot be directly observed. Therefore, volume estimates have to be derived from
current price data combined with information on price and/or volume changes. As a
consequence, the starting point for volume estimates are the SUTs in current prices as

shown in the top left corner of Figure 9.1.
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Figure 9.1 An overview of the compilation schematic linking SUTs in current | 9.1 YHHIERRUVBERTOBRERAREZELE T LHHTHEIOHME

prices and in volume terms

1. Step 1 1. IE1
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9.1) have been established, the separation of the valuation matrices covering taxes on

products, subsidies on products, trade margins and transport margins, and the
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separation of the Imports Use Table are used to derive a Domestic Use Table at basic
prices (i.e. middle of the left-hand side of Figure 9.1). The compilation of each of these

matrices and tables is covered in Chapters 7 and 8 of this Handbook.

9.20. At this stage (i.e. middle of the left-hand side of Figure 9.1), the tables for
imported goods and services and domestically produced goods and services form the
starting point for the compilation of the 10Ts in current prices (i.e. bottom of the
left-hand side of Figure 9.1) but also the first step in the “deflation” phase for compiling

SUTs in volume terms.
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2. Step 2

9.21. For intermediate consumption at purchasers’ prices in the Use Table, appropriate
price indices are mostly not available. The output and import price indices might be
used as an approximation (see below), however the optimal process is to compile the
Use Table at basic prices by the deduction of the valuation matrices from the Use Table
at purchasers’ prices, shown on the left-hand side of Figure 9.1. In order to apply the
most appropriate price indices, the Use Table at basic prices should be split between
uses of imported goods and services (Imports Use Table) separate from uses of
domestically produced goods and services (Domestic Use Table) shown in middle of

the left-hand side of Figure 9.1.

9.22. The Domestic Use Table at basic prices is deflated using appropriate price

deflators (or use of volume indicators) applied across each product in both the Supply
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Table and Use Table allowing for the separation of domestically consumed products
and exported products (deflated using export price indices (EPIs)). This assumes that
the sale price charged by the seller is the same as the purchase price paid by the
purchaser.Implicitly, this may not, for example, allow for bulk purchases made at a
discounted price, however, if the deflation is carried out at a very detailed level, then

the impact will be insignificant.

9.23. In the ideal case, producer price indices (PPIs) are a correctly weighted average
of domestic sales and exports. However, in practice, often a weighted average has to
be constructed by applying weights of the previous year. The preferred option is to split
produced goods and services between those consumed domestically and those

exported, and then deflate using PPIs and EPIs, respectively.

9.24. The same approach holds for the imports of goods and services when applying

import price indices (IPSs).

9.25. The above step results in SUTs at basic prices in previous years’ prices. These
data in volume terms sit in the middle of the right-hand side of Figure 9.1.

9.26. In the case, when the SUTs in current prices and at purchasers’ prices are
already balanced, the above step should result in balanced SUTs at basic prices in
previous years’' prices, assuming the requirements on prices mentioned above are

fulfilled. However, in practice, some balancing will be required.
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3. Step 3
9.27. Step 3 consists in the deflation of the valuation matrices for taxes, subsidies and
margins (trade and transport) by applying the previous year rates to the volumes at

basic prices (or volume change as appropriate).

9.28. In combination with the SUTs at basic prices, in previous years’ prices, the
volume changes can be calculated, which form the base for the volume estimates for
all the individual entries of the valuation matrices.In this compilation step, there are two
key issues:

* Firstly, one has to check the plausibility of the volume estimates, in particular trade
and transport margins for the goods and services which have large changes in quality,
as the quality change is part of the volume changes in the National Accounts. The
consequences for GVA in the trade and transport industries might be unacceptable.

» Secondly, separate independent PPIs might be available for transport services.
Confrontation with the implicit price indices resulting from the process indicated by
Figure 9.1 might lead to unacceptable differences with the observed price indices.

Thereby, a re-evaluation of earlier estimates may be necessary.
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4. Step 4

9.29. Step 4 consists on the compilation of SUTs at purchasers’ prices in previous
years’ prices - as shown in the top-right corner of Figure 9.1, by adding the SUTs at
basic prices and the valuation matrices in previous years’ prices obtained in the

previous steps.
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9.30. At this stage, additional plausibility checks are available, and in some cases,
essential. For example, as described earlier, the use of household final consumption
expenditure in volume terms using CPls. Confrontation of the resulting implicit price
indices from the SUTs at purchasers’ prices with observed purchasers’ price indices
like the CPl may reveal implausible results. This will lead to re-evaluation and

adjustment of earlier estimates.

9.31. The re-assessment and allocation of adjustments may ultimately imply, in some
cases, that the current price SUTs at purchasers’ prices may need to change or one or

several of the intermediate steps may need to be altered.

9.32. In the case of starting with balanced SUTs in current prices and at purchasers’
prices, each transitionary step thereafter creates a balanced matrix. Therefore the
resulting SUTs in previous years’ prices both at basic prices and at purchasers’ prices
will also be balanced. Any adjustments resulting from the additional plausibility checks

will be incorporated in a balanced manner and improve plausibility and in turn quality.
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5. Step 5
9.33. Step 5 consists in the compilation of IOTs in previous years’ prices using the
same assumptions as applied for the compilation of IOTs in current prices. This is

shown in the bottom right-hand side of Figure 9.1.
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6. Other points to note

9.34. Options on the starting point, whether the current price SUTs at purchasers’
prices and at basic prices balanced as a starting point or whether they are unbalanced
is discussed in Chapter 11 of this Handbook. This choice does not alter the steps or the
processes of deflation but do have different impacts on processes, resources, systems

and schedules needed to compile these tables.

9.35. Figure 9.2 shows the links between the table in Figure 9.1 at the current price
estimates and in volume estimates for two successive years. In particular:

* The link between the SUTs of year t-1 in current prices of t-1 and the SUTs year t in
prices of t-1 are the SUTs with the corresponding volume indices.

» The connecting link between the SUTs in current prices of year t and the SUTs of year
tin prices of t-1 are the SUTs with the information on price indices.

* From the SUTs in current prices of year t and year t-1, the SUTs with value indices

can be derived.

9.36. At the end of this estimation process, a complete picture is available as laid out in
Figure 9.2, for every column of the SUTs, not only in current prices but also in previous
years’ prices for outputs, intermediate uses, final uses and imports of goods and

services. It should be noted the SUTs may be unbalanced at this stage.
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9.37. This set of data allows for checking the consistency of the data, whereby even if
the results in current prices look plausible, the analysis of volume and price data may
show large problems. For example, comparing changes in the volume of output by
industry with the corresponding changes in the volume of intermediate consumption

and the volume of GVA.

9.38. The analysis in volume terms is far superior, especially when prices are changing
rapidly. In several cases, these data can be checked with actual data in volumes, for

example, use of energy products or the volume of sales by product like agriculture.

9.39. The value/price/volume analysis can lead to amendments on either of the

estimated variables before the balancing process has commenced.

ZOT—Zty " RbDHE, TXO—BMEHRTE 5, HHIMm
DFRERNZHZAATH, & - MK T — 2 O TREEREN D20 L
IR, BlRIE, EESERIPEH DOEE DAL & 6 I3 % I OB e OV N
MEDOBEDOEL L HIRT 256 ETH D,

9. 37.

9.38. IS ZIXIZEE L CWLEGELR IR, BEX—ADOGHBNIL5
MDENL TS, ZTIHDT —Z L, ZRAF—EEYOFHCREREDAE
FEMIDGE LEir EFOEBOHET — 2 CBAETEDr—Abd D,

9.39. %A - ks « LB OGN, T R E BT DR, HEFFS
FEHONTNDOBETEICSRNEZ 8 H 5,

Figure 9.2 Link between SUTs in current prices and in volume terms
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9.40. An empirical example of SUTs reflecting the components of Figure 9.2 (including
prices indices, volume indices and value indices) is shown in Table 9.1 and Table 9.2.
From these tables, information on inflation, real growth and nominal growth can be
extracted at a detailed level as well as nominal GDP, real GDP growth and the GDP
deflator. Table 9.3 also shows that the growth rates for GDP can be directly derived
from the SUTs by applying the formulae for the production, income and expenditure

approaches.
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9.41. It should be noticed that the estimates of “direct purchases abroad by residents”
and “purchases on the domestic territory by non-residents” in rows (11) of Table 9.1
and rows (11) and (12) of Table 9.2 are not shown separately in these tables but
incorporated within the products of the table. This is an alternative presentation of
direct purchases abroad by residents and domestic purchases by non-residents —
these adjustments form the difference between the national concept and domestic
concept of household final consumption expenditure. The breakdown by product allows
for more appropriate deflation by product whereas the two aggregates form a

heterogeneous suite of products.
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Table 9.1 The Supply Table in current prices and in volume terms
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Table 9.2 The Use Table in current prices and in volume terms
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Table 9.2 The Use Table in current prices and in volume terms (continued)
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Table 9.3 Gross domestic product in current prices and in volume terms
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D. Price and volume indicators in theory

9.42. The price and volume changes for aggregates are derived from price and volume
changes of separate products preferably at a low level of aggregation. Ideally, price
changes on the product level should refer to specific products, for example, every year
the prices of exactly the same product can change (for example due to brand type,
weight, quality, etc.) and should be observed. Generally speaking, in terms of quality,
the greater the number of products in the SUTs, the better the requirement of matching

appropriate values and prices will be achieved.
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9.43. The price and volume indicators have to meet a number of requirements in order
to be appropriate for estimating price and volume indices within the SUTs framework.
These requirements are discussed in relation to the concept of output. However, they
are applicable to all other transactions in goods and services. Examples of the
requirements include:

* The prices and quantities should relate directly to output. This means that they
should refer to complete end-products and not to contributory activities or to
contributory intermediate or primary inputs. In the case of prices, they also have to refer
to the right valuation, for example, output at basic prices.

* The prices and quantities should have sufficient stratification implying that different
prices and quantities should be available for all different product groups making up the

output.

* The product classification of prices and quantities should have sufficient and
detailed matching. This requirement will be fully met, for example, if there is only one
product in a product group. If there is more than one product within a product group, an
additional requirement is that the composition of the product group does not change
over time — this is more often not the case.

» The prices and quantities should be sufficiently representative for the product
group. Usually, prices and quantities available do not cover all products of the product
group and / or are based on a sample survey. Changes in the prices / quantities that

are observed should be representative of changes in the prices and quantities that are
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not observed.

« If prices differ amongst users for the same products, then separate price indices
should be collected and used, for example, this is very important when distinguishing
price changes between domestic users and for export.

» The changes in values resulting from changes of quality should be excluded from the

price index and included in the volume index.

9.44. The requirement of matching for volume estimation implies that the compilation of
SUTs in volume terms will require much more detail in terms of products (and prices)
than is necessary for the compilation of SUTs in current prices. However, preferably the
classification of the SUTs in volume terms is similar to the level of detail of the SUTs in

current prices.

9.45. The requirements of SUTs in volume terms forms one of many criteria to assess
when considering the size of the SUTs — this covered in more detail in Chapter 4. A
balance between the assumptions to be made in order to get enough detail to achieve
homogeneity for price and values and the gain in quality must be taken into account

when determining the classifications in the SUTs.

9.46. Mostly integral information, neither on prices nor on quantities, is available.
Therefore, estimates will be based on limited information. It is recognised that limited

price data and limited quantity data do not provide the same possibilities. It may be

- fEFE T CHE A ER OMfFE A R 72 2556, Bl 2 Offiks a5 INEE - 5
HH0ET 5, Ik, ENMERE MG LT OMEOENESET 58
BREIZ, FEHICHEL D,

- EOZALITER T DMEHOL L, MRS RSN L BEREICE D
HZELETDH,

9.44. HEHEFTOIZD DEEFMIT. BEFTROUMIEHE AR OIMER TIE, 4
Hifliks TIERLT 24556 K 0 37224 (2 L CMiRs) M LEIces 2 &
ZRET 5, LavL, BERROMIGHAR ORI, Ytk ot R
DIFELFARETHD Z ENHEFE L,

9.45. FERSOUFAEAROSMIX, MEHERROBEZ R 2 BRI
i 2 _& %L QR (F 4 FTER) O—2OThHDH, M ARONEHE E
D 556 ik L ATEE DY ENME AR T D DI+ 7REEM A 15 2 T2 DITHERF L
T IIE7R B R VMR EDSHFH OB DM EIZAA I N E 2 DN T v A% ERE

L2 iuEe 6720,

9.46. RA[R72TEH (k. BEE L) DRHARETH DL Z LITIF L A LHEN,
L7 o T, #EFHIR O NI ERICESLS Z & D, [RER kT — X &
[REHI 2 ET — 203 7= 63 A g E U TiEARnWe & 2353 5 LEN

548




expected that price information from a sample with a certain size is more
representative than quantity information from a sample of the same size. This
statement is based on the consideration that if there is a competitive market for a
“specific” product grouping, then there will be a tendency to use one price for the total
supply of that product. In that case, a relatively small sample will be sufficient for

observing the price and price changes of the total supply of that product.

9.47. However, changes in quantities are less liable to such equalising tendencies, for
example, it is true that in an expanding market, all producers will try to increase their
supply but the realization will depend on restrictive factors such as production capacity
and financing facilities. Along with fast growing producers, there will be slow growing
producers, and maybe, even shrinking producers. This implies in order to obtain
reliable estimates for quantities, the samples will have to be (much) larger. As a
consequence, it is common practice to derive price indices from price samples and
afterwards compile data in volume terms by combining current price data and price

indices. In many cases, this approach is efficient and cost-saving.

9.48. Although the standard price method can be applied for many goods and services,
there are still a number of transactions for which observation of prices has not been
realised or even not possible. The latter point refers to particular cases, in which, owing
to the nature of the definition and measurement of output in current prices, the direct

observation of appropriate prices is not possible, for example, non-market services,
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FISIM and insurance services.

E. Price and volume indicators in practice

9.49. This section briefly covers a range of price and volume indicators that may be
available for the buildingblocks to produce SUTs in volume terms and is not meant to
be exhaustive. These indicators should be considered applicable, as appropriate, to
the various parts of the “H-Approach”, for example, ensuring consistency as far as
possible between the Supply Table components and the Use Tables components. The
section covers:
» Supply Table at basic prices
» Use Table at basic prices
* GVA by industry

 Valuation matrices

9.50. The Chapter 15 of the 2008 SNA and the Handbook on Price and Volume
Measures in National Accounts (Eurostat, 2016) provide much more details on the

choice of index formulae.
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1. Supply Table at basic prices
9.51. This section considers the domestic production of goods and services and

imports of goods and services separately.

1.
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(a) Domestic production
Producers’ price indices
9.52. The PPIs usually fulfil the general requirements for price indicators like valuation,
adjustment for quality change and level of detail, and preferably separate prices are
available for domestic sales and for exports. For total output, a weighted average
should be used. Therefore PPIs are the best indicators for the deflation of output of

goods and services (either by product as required or by industry).

9.53. For most PPIs, they are collected as producers’ prices which will suffice for many
industries. However, industries paying large amounts of excise duties (for example, oil,
alcohol and tobacco) will require adjustments such as when “rates” have changed. One
disadvantage of PPIs is that they are mostly Laspeyres type indices and might use
fixed weighting schemes, generally updated only once every five years. This argues in
favour of applying PPIs at the lowest possible level of detail when deflating the

domestic supply of products for domestic consumption.

9.54. It is not always possible to observe prices directly because the concerning
products are not the same over time, for example, unique goods and services and

goods changing rapidly in quality such as computers, mobile phones, tablets, etc.

9.55. If the products in the Domestic Output part of the Supply Table sold for domestic

consumption are deflated using PPIs (or adjusted to form basic price indices), then the

(a) EREE

S EEYMER

W T AEEEWMEE (PPT) 253, ERIZ(LCREMAKE DT 2 &
OAFEFEAE D — e 72 B A 7297, FE 7o, EINERSE & fith -SRI 23F1]
TELZENREE LW, MERICIE, MEEHEFERTXETHDH, ZDLD
2. PPT UL, M - —E R (MBS UTAEEDRL, &2 WITEER]) OFEH
#FEAT D OITRBOEIETH D,

9. 52.

9.53. K} PP (FAEFEE MM & L CUUE S, < DFEEICONTT 45
Thd, Lo, BRARWEBAZSHL D FEE (BIZITRm, 7va—, #Z
a) 1E, B BE TG E R EICHR A LB L 5, PPI OFFT 2 —Do% T
DG KN T AR L ARURHC, BERES O oA N ERA LT
WHZERDHY, —RICEFHN S B —E LRV RTHD, 2O &Nk,
PPT | [ENTHE 18] 1) D AL PEM D IEIN 4G 2 FEEAL§ 2 KR, ATREZRBR U KV ER
SIEFH LV CHEAT2O0NENE WS Z LTk D,

9.54. A& OEEEBINIFITFRE & IXR S 7evy, Ke3fED &t G A EW) 3 [F]
—MEKROI L H LD THD BIAITMEFDO/] « b—E R, a3 B a—
H—, HERFERSE, ¥ 7 Ly N EEDNRHICED D),

9.55.  PPI ZAIIH] L C. Bif52R DEINPE 4y D ENTE e ) AEPEM & F2E AL,

L7eBt (B2 WITEAIHSIEEZ EHI 220 L2 EE) . -7 7 'n

551




same indices need to be used for the corresponding products in the Domestic Use
Table on the right-hand side of the “H-Approach”, thereby ensuring consistency as well
as a balance. The Domestic Output part of the Supply Table that is sold for export
should be deflated using Export Price Indices for consistency. Export price indices are

covered later in this Chapter.

9.56. Price indicators other than direct observation for some products may have to be
considered, for example: tariff indices, model pricing, hedonic price indices, unit value
indices, consumer price indices, extrapolation by quantity indicators, input methods,

and non-market production.
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(i) Tariff indices

9.57. Certain types of services (for example, commercial services and services of
general medical practitioners) are paid for by tariffs, for example, a fee per time unit.
Problems with these types of indices are that changes in the quality of the services
provided as well as changes in the productivity per time unit are not accounted for in
this approach. So, tariff-based price indices are only appropriate deflators if
adjustments can be made for changes of quality and productivity or when it is known

for sure that such changes are within acceptable limits.
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(ii) Model pricing
9.58. In the model pricing approach, the producers are asked to provide price

estimates for typical products. Model price indices are candidate approximate deflators,

(ii) ETILMERE
9.58. T IMMEIIET 7 v —F Tlk, SR 72 A PEY) O MRS HEFHE &t A
T 5 EINTEEEIKET 5, HDHAFENLIRO—AFEORIZAEED DR K

552




when there are significant changes in product specification from one year to the next
and especially in areas where products are unique. An important advantage is that
since the same product or project is priced, the quality is unchanged. However, there
are some disadvantages in areas like rapid product change and the degree of

representation of the observed price change for total supply is questionable.

ELERIND L) RGEITE T MR T T 7 L — 2 — Ol & 72
D FRCAEPER SR OREIRIZEZ N T 5, HEARNRIE, R CAEED D D\
FL7rY=7 MIUER O BN DT, SENTELZLVIRTHD, L
L EEMNEORIZET D &) ZRFEEIC T E T, B S ik A b
RN EDREE, R 2RI 20BN TH D,

(iif) Hedonic price indices

9.59. Hedonic price indices are candidate deflators when product specification and
quality change significantly. The method is based on an assessment of certain
measurable characteristics that make up such a product, for example, in personal
computers, memory and processing speed are two such characteristics. The main
advantage is that quality changes are explicitly captured and thereby productivity
changes are also taken into account. A serious drawback is the complexity of the
method. Furthermore, the resulting quality adjustment factor seems to be highly

dependent on the choice of the characteristics and the choice of the regression model.
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(iv) Unit value indices

9.60. Unit value indices of a product can be derived when for both the current year and
the base year information on value and quantity is available for domestic supply (for
example, from production surveys).

Dividing the values by the corresponding quantities gives so-called unit values. Under
certain conditions a unit value index can be applied as a price index, for example, when

a PPl is not available. However, a problem with unit value indices is that they often refer
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to heterogeneous products, and therefore, their usefulness is, generally limited to
cases in which they refer to homogeneous (mass) products whereby the quality does

not change rapidly over time.

9.61. For unit values, they are quantity weighted as opposed to the regular price
indices, which will be time weighted (such as the annual average of monthly indices). In
some cases, where quantities do not move smoothly over the year and prices vary a
lot, unit values may be the only approach to get the correct relationship between
current price value and volume. Thus we may often choose to rely on unit values for
energy products and some agricultural products, with changes in inventories in current

prices adjusted accordingly.
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(v) Consumer price indices

9.62. For some products, CPIs can be used as approximate deflators for domestic
supply. However, only in cases in which private households buy a considerable part, or
all, of the supply of a product, and trade and transport margins and taxes and subsidies
play a very small part in the value at purchasers’ prices. Special attention has to be
given to changes in tax rates, especially taxes like VAT. As only non-deductible VAT
should be taken into account, any modification in the laws of VAT deduction rights must
be treated in the same way as a modification of the rates of invoiced VAT and therefore
as a variation of the price of the tax. This effect could not be fully detected if one uses
CPI to deflate taxes because only the products of final consumption are considered in

CPI, and not for example, those of intermediate consumption of exempt industries.
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9.63. The CPlIs are serious candidate deflators for service products mainly provided to
private households.

An advantage of CPlIs is that they take account for changes in quality. On the other
hand, most CPls are Laspeyres type and might use fixed weighting schemes, generally
up-dated only once every five years, and this is a disadvantage. This argues in favour
of applying CPls at the lowest level of detail as possible when deflating the domestic

supply of products for domestic consumption.
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(vi) Extrapolation by quantity indicators

9.64. Although the standard price method can be applied for many goods and services,
there are still various transactions for which observation of prices has not been realised
or even not possible. The latter refers to particular cases, where due to the nature of
the definition and measurement of output in current prices, direct observation of
appropriate prices is not possible, for example, non-market services, FISIM and
insurance companies. If price observation is not possible, then the use of quantity

information is an alternative.
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9.65. As mentioned above, for some products, it is impossible to collect price data, and
in order to decompose a value change in a price change and a volume change,
quantity indicators must be used. For some industries, mostly object of government
involvement (for example, public transport, medical services and cultural services) or
government supervision (for example, banking and insurance), a lot of detailed quantity
data are already collected by the NSOs or government agencies. Examples can be
found in the medical sector (for example, number of in-patients of short-stay hospitals
classified by diagnoses related groups), the cultural sector (for example, the number of
visitors attending theatrical performances), and the banking sector (for example, the
number of saving accounts, number of credits granted to commercial and private
customers, number of payments on bank accounts). Of course, quantity indicators

have to fulfil the general requirements concerning quality adjustment.
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(vii) Input methods

9.66. Input methods use the weighted price or volume changes of intermediate and
primary inputs as a proxy for the price or volume change of the output of an industry.
The advantage of input methods for deflation within a SUTs framework, the necessary
data are readily available, as all inputs exist in the SUTs in current prices, and can be
deflated on the Use Table side consistently with the Supply Table side. It should be
noted that the input method is recommended for capitalized R&D although it is not the
total production of an industry.

However a considerable disadvantage is that the price and volume indicators are not

directly related to output.
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As a result, the change in GVA in volume terms, and also productivity changes of an
industry, cannot be calculated in a proper way. For that reason, input methods have to
be avoided as much as possible. Another disadvantage is that input methods can only
be applied for the total production of an industry. A separate deflation of the different
products of an industry is impossible. It should be noted that although the output
method is recommended by the SNA, it should only be used when the method, and

results, have been test carefully for an appropriate number of years.
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(viii) Non-market production

9.67. Special attention must be paid to non-market production by general government
and NPISHSs. By definition the output of non-market producers in current prices equals
the sum of the costs of inputs. As the SUTs accounting rules are valid both in current
prices and in volume terms, it can be argued the output of nonmarket producers in
volume terms equals the sum of inputs in volume terms. This implies that in fact an
input method is applied. However, this approach introduces a considerable restraint on
the estimation of volume and price indices for the non-market services. Independent
estimates of GVA in volume terms and productivity changes are not possible if the input
method is used. If non-market services contribute a significant amount in an economy,
estimates of the volume growth of macroeconomic variables like GDP are liable to be
biased if input methods are applied. Applying quantity methods can improve the
estimates of output and GVA in volume terms. Preferably, the quantity indicators should

be adjusted for changes in quality.
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(b) Imports of goods and services

Import price indices

9.68. Import price indices usually fulfil the general requirements for price indicators like
valuation, adjustment for quality change and detail. Therefore import prices are the
best indicators for the deflation of import of goods and services. One disadvantage with
most import price indices are that they tend to be Laspeyres type indices and may use
fixed weighting schemes, generally updated only once every five years.

This argues in favour of applying import price indices at the lowest possible level of
detail when deflating the imports of goods and services. One problem is the limited
availability of import price data covering services, so alternatives will need to be

sought.
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9. 68.

(i) Unit value indices

9.69. Foreign Trade Statistics often provide the value of imports as well as the
corresponding quantities at a detailed level. Using this information, unit value indices
can be derived. A problem with unit value indices when used for deflation purposes is
that they often cover a heterogeneous set of product groups. Sometimes, the unit of
measurement is kilograms or the unit is simply the number of items. This implies that in
many cases, unit value indices suffer from heterogeneity issues. Therefore, the
possibilities for their use as deflators are limited. However, if no appropriate information
from price statistics is available, and the unit values refers to a similar mass products,
for which the quality does not change rapidly over time, they may be applied as useful

proxy deflators.
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9. 69.
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(ii) Other proxies

9.70. Generally, directly observed deflators for services are limited in terms of
availability, and implies that deflation of services within SUTs may have to use proxies
based on rough assumptions — nonetheless, deflation through SUTs ensures
consistency. A good assumption may be for every product, the price generating
conditions at the domestic market tend to bring about one price, which may hold for
both domestic supply and imported services. In terms of the strength of this
assumption, the price index of the domestic supply of a service is an acceptable proxy
for the price index of the imports of that service. The validity of the assumption depends
whether imports are a large part of the domestic market and/or if imported services are

of same quality to domestically produced services.

(ii)
9. 70.

ZDHhDIEH

—RIZ, =B ROV TEEZEBRNNODOT 7L —4 =2 AFTED
ZEEBRLNTEY., EHEARNOY— B 2OFEITITH MEE IS W
T AR LR T T R WA N RIE S D, U006,
fAafE 2R 208 C 7o FEITE G L RAET 5, R TOAEEDIZOWT, BN
T8 O R EBRBE IC B W TR IE — DI B[ 23 8 0 | Z Offiks %
—EADOERNMAS EBWAOE G ICHHATE 2 E WO RENFHND LI,
ZOGEDRFTNE, — B ADENMFEOMEERIT. OV — X DA D
kg HEE e L CIFRCE 2R L DR TH D, IREDZLVET, BADEN
T RERE 2 5O L0, o, WMAIN—EZXARERNTERI N
P—EALFECMENE I NITL D,

2. Use Table at basic prices
9.71. In the ideal scenario, the Use Table at basic prices can be derived as sum of the
Domestic Use Table at basic prices and the Imports Use Table at basic prices both in

volume terms.
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9.71.

(a) Domestic Use Table at basic prices

9.72. Assuming a competitive economy, for the deflation of the Use Table with goods
and services from domestic production, PPIs are appropriate price indices as (in the
main, except areas like duty-related industries, as already covered) they are valued at
basic prices. In cases where volume indicators are used for the compilation of the
volume estimates in the Supply Table, the residually derived price indices (i.e. the

implied price index derived from the difference between the value index and the volume

(a) EXMEOERNERAR
9.72. MEFITHFNBH D EDRET, EHROERNEES LM - ¥ —F

ADREAIZ DN TIE, PPI A3, FEARMRE TR STV D Z &b, 7
lits+ad & 7es (WELC. Bikoi@y . BIBIBEOEEZR), R0k
EHERHCE B AR HREE, R0 L UCURAE Lok i (oF v,
MEEFE 2L & BB O £ kT 2 BURM 7 ilifs 650 2RI <& %, R A
REZRG 0. FRE OB N HH OBERE D 2 VIR EZ#E T 2135 2 &

559




index) can be used. If available, it is better to apply dedicated volume or price indices | >,

for specific transactions.

(b) Imports Use Table at basic prices (b) EXMEDIAREAE

9.73. Assuming a competitive economy, for the deflation of the Imports Use Table, | 9. 73. #RFITHEEF 1IN S D & ORE T, BAFEHROEZEEIZHOWTIL,
import prices are appropriate price indices. In cases where volume indicators are used | A# i3 w8 7 k& 55 & 72 5, e R O EHEGH I ER AR AT 2 K

for the compilation of the volume estimates in the Supply Table, the residually derived
price indices can be used. If available, again, it is better to apply dedicated volume or

price indices for specific transactions.
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3. GVA by industry
9.74. Although GVA is not deflated directly, this section covers how GVA is established

in volume terms and its constituents.
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9. 74.

(a) Double deflation approach

9.75. Total GVA in current prices by industry is compiled as the difference between
output and intermediate consumption of goods and services. For the estimates in
volume terms, the same method is applied. As a result, following condition holds:

GVA in volume terms equals Deflated output

less Deflated intermediate consumption

9.76. The corresponding price and volume indices are derived afterwards. This

approach is also known as the “double deflation” approach.
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9.77. From a theoretical perspective, this approach is superior to the so-called single
deflation methods, since this approach takes into account changes of both the
composition of outputs and composition of inputs to derive GVA as a residual. With a
“double deflation” approach, the volume index of GVA is the result of independent
estimates of the volume indices of output and intermediate consumption, and the
results are preeminently appropriate for productivity analysis. It is important to note,
that additional quality assurance is often needed when establishing plausible volume
growth rates, in particular, where intermediate consumption forms a large proportion of

output. There are three variations of the “double deflation” approach.

9.78. Double deflation. As described, “double deflation” covers the deflation of current
price estimates for output and of intermediate consumption separately using
appropriate price indices. The volume estimate of GVA is derived by subtracting the

volume of intermediate consumption from the volume of output.

9.79. Double extrapolation. In double extrapolation, the previous year values of output
and intermediate consumption are extrapolated using appropriate volume indices, and
then the volume estimate of GVA is derived by subtracting the volume of intermediate

consumption from the volume of output.
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9.80. Extrapolation and deflation. This is a combination of extrapolation of output of the
previous year by a volume index and deflation of intermediate consumption of the
current year by a price index, and then the volume estimate of GVA is derived by

subtracting the volume of intermediate consumption from the volume of output.
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(b) Compensation of employees

9.81. Compensation of employees is part of total GVA and it is useful to estimate it in
volume terms as it increases the range of options for economic analysis using SUTs,
for example, the results can be used in the analysis of labour productivity. Another
application is in price analysis, for example, the price change of the output of an
industry is linked, and explained, by the price changes of the inputs including

compensation of employees.

9.82. Compensation of employees consists of two parts, wages and salaries, both in
cash and in kind, and employers’ social contributions. The deflation of both parts
should be closely connected since both relate to the same labour input. So, both
volume indices have to be the same, thus it is not necessary to estimate price and

volume indices for both parts separately.

9.83. Since employers’ social contributions are liable to complex legislation, it is difficult
to observe their price index. This means that in practice, wages and salaries will be
deflated, and the resulting volume index will also be applied in the calculation

employers’ social contributions in volume terms.
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9.84. An important question relates to the appropriate unit of the volume of labour.
Many candidate units suffer from heterogeneity, for example, the numbers of employed
persons do not account for the number of hours worked per person. Even full-time
equivalent jobs are not sufficiently adequate since they do not account for reductions in
working hours and differences in education level, skill, etc. of the employees.
Therefore, for the purpose of measuring the volume of the input of labour in an industry,
the most appropriate quantity unit, may be the actual number of hours worked
classified into education levels, skills, etc. The corresponding price is the value of this

unit.
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(c) Other taxes and subsidies on production

9.85. The payment of other taxes on production is related to the use of certain inputs in
the production process or to socially unwelcome results of production processes.
Examples of the former include taxes on real estate property, taxes on motorcars and
motor-lorries owned by producers. An example of the latter are levies on pollution

caused by a production process.

9.86. Taxes can be based on values (for example, the value of a building) or quantities
(for example, tons of pollutants), implying that the deflation of other taxes on production
is in principle comparable with the deflation of taxes on products, and that the same
formulae are applicable. However, in practice the deflation of other taxes on production
is more difficult because of a serious lack of appropriate indicators for price and

volume.

(c)
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9.87. In principle, price or quantity indicators can be used to derive other taxes on
production in volume terms. However, because of the complexity of the tariff structure
of most taxes, and the lack of appropriate data, quantity methods will prevail. The use
of quantity indicators requires a direct link between them and the tax. For instance, the
indicator for the tax on real estate property needs a direct relation to the amount of real
estate property owned by producers. A candidate proxy indicator is the volume index of
the total stock real estate property. The index of the total tons of emitted pollutants per
kind of pollution tax could be an appropriate indicator for taxes on pollution. The price
indices are derived afterwards from the combination of the value index and the volume

index, and they can be applied for the deflation of the tax payments by industry.

9.88. The practical elaboration of volume estimation of taxes on production presented

above can be similarly applied to subsidies on production.
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(d) Gross operating surplus

9.89. Gross operating surplus in volume terms is a residual item calculated as GVA
minus Compensation of employees and minus other taxes on production plus
subsidies on production. Direct deflation of gross operating surplus is impossible
because no appropriate price or volume indices are available. Furthermore, the
economic interpretation of gross operating surplus in volume terms is questionable,

and many view it as a meaningless concept.

(d) WEERH
9.89. HEFTROMEFERFNL, HAMME. b EHAwM, LEICRS

DX OMOBIZ G & | EPEICK T DMBe 2 IR L THERF SN DETHE T
%o T Y Mg FEECOESE B M FTRE TRV 2o #E R O E A 72
FEAIARTRETH D, SIS, BEITROME ERF ORF IR A M)
ThD, Flo. TIUTEERRBESIZ & AR TRREN L,

564




4, Valuation matrices

(a) Trade margins

9.90. Trademargins are the remuneration for the services mainly provided by the trade
industry to producers,consumers and exports in the distribution of goods. Trade
margins can also be generated by industries other than the trade industry. As with other
services, the appropriate deflation of trade services requires price or volume indicators
directly related to the service provided. Next to the difficulty to define the services
provided by the trade industry precisely, numerous aspects influence the quality of the
services of the trade industry, for example, the amount of information given to the
customers, after sales services, delivery time, assortment, quality of shop assistants
and availability of parking lots. Therefore methods to observe or derive price and

volume indices based on direct price and quantity indicators are not available.

9.91. As trade margins in current prices are defined as the difference between the
value of goods sold and the value of the same goods purchased for resale by trade
industry. An alternative, and theoretically sound solution, would be “double deflation”,
meaning independent deflation of sales and purchases for resale, and subsequently,
calculate trade margins in volume terms as the difference. This approach requires high
quality price indices for both purchases for resale and sales of products by the trade

industry (and other industries as appropriate).
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9.92. A third option is applying a proxy for the estimation of the volume index of the
trade margin on a product, based on the assumption that the volume change of trade
margins equals the volume change of the underlying product flow. An alternative way to
formulate this proxy is to take as percentage of trade margins in volume terms to be
applied on the product flow in volume terms, the percentage of the current prices of
period t-1. The percentages of trade margin are defined as the ratio of trade margins
and the relevant product flow valued at basic prices. In this option, the price change is a
residual item derived from the current price trade margins and the trade margins in
volume terms. This method provides better quality results when applied at a detailed
product and industry level. By applying the margin rate in the previous year assumes
no change in quality on the margin. Some countries do this by taking the mid-point rate

between the two years but other approaches can be applied.

9.93. For every entry of the Use Table, if applicable, the trade margins in volume terms
can be estimated as:
TRepe—y =TRy g0y X Vigioy
where
TR tft—1

T‘P‘t—lft—l: = trade margins of t — 1 in prices of t — 1

= trade margins of t in prices of t — 1

= volume change of the underlying product

V‘Jﬂow
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9.94. The underlying assumption is more valid, if the degree to which trade involved in
the concerning transactions does not change from one year to another. However, the
position of trade in a market, reflected in the “involvement rate” which can be defined
as the ratio between turnover of trade and the relevant product flow which can differ

from year to year. These changes influence the estimates in volume terms.

9.95. The relation of the flow and the turnover of trade can be written as:

Vtrtrt =F X ijlaw

where
VIt =volume index of turnover trade
F = rate of trade in the product flow

Trade margins in volume terms can be written as:
TRt,fi:—l — TRt—lft—l X Ve
9.96.If 'F = 1_ then the involvement rate of trade in the product flow has not been
changed from period t -1 to period t, and the volume index of the turnover of trade
equals the product flow.

9.97. If F = 1 then the product flow assumption is not valid. In order to refine the
estimates, the collection of data on involvement rates by product (and preferably

industry) is necessary.
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9.98. A further major improvement can be achieved by collecting a detailed breakdown
of trade margins, by type of product, and by type of outlet, assuming that different
outlets provide different qualities of services.In this way, the quality changes due to

turnover shifts between outlets can be addressed.

9.98. ME~—TV U EEFEMR, IRIERREDNIHL LT-NR A INET 5 =
LT, REMRUELERTE 5, O, IREERKIZEL > TH—EXDEMN
BB LRESN TS, 20X 9I2 LT, IWEREMOTE EEo@ENCL b

HOEUNEBEESND,

i

O

i

0o

(b) Transport margins
9.99. For transport margins, there is more than one way for estimating the volume

estimates.

9.100. The first approach is similar to the method for compiling trade margins in volume
terms - that is using the ‘rates’ of the previous year. This implicitly assumes that
transportation costs are proportional to the value of the product and this may not be

universally true.

9.101. An alternative option for the deflation of transport margins is the use of price
indices for the output of transport industries. A necessary condition is the existence of a
matrix of transport margins, by type of transport (column) and by type of product (row).
By column, the price index of the relevant type of transport can be applied. The
resulting volume change of the transport margins can be checked for plausibility with
the volume changes resulting from the ‘margin method’. Generally, it is expected that

these two volume changes should be similar.

(b) EBE#@<—>Y
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9.102. A further approach is to firstly derive volume estimates, by applying the volume
changes of the transported products on the previous years’ results, and secondly,
inflate these with the appropriate price indices in order to arrive at current price

estimates. Consequently, the initial current price estimates will then be overruled.

9.102. W7 FEIE, BANCHTHEOHERHE R O: ST EFEY OB &AL %
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(c) Taxes on products

9.103. Taxes on products are taxes that are payable per unit of a certain good or
service purchased. The tax may be a specific amount of money per unit of quantity of a
good or service, or it may be calculated as a specified percentage of the price per unit

or value of the goods and services purchased.

9.104. Taxes on products affect the price of a product and not the volume. This means
that for deflation, for a specific product, it is a requirement that the volume index
including any taxes on products equals the volume index excluding any taxes on
products. As a result, also the volume index of the tax must equal the volume index at
basic prices of the product on which the tax is applied. However, it should be noted that
the volume index of GVA for the whole economy will not necessarily move in line
with the volume index of GDP as there is no direct link between the volume of taxes
on products (or subsidies on products) and the volume of GVA. The taxes on products
are directly linked to the sales of goods and services, therefore relate to the volume of
output and not GVA. The volume change of GVA is not necessarily the same as the
volume change of output because the volume change of intermediate consumption

might (will) be different as a consequence of more efficient production, outsourcing etc.

(c) EEVIZEIIDH
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9.105. In the case of taxes on products on “quantities”, for every entry of the Use Table,

if applicable, taxes on products in volume terms can be estimated as:

Tejp—1 = Te—17e-1 X Qlsiow

Where
tht—l =tax on products t in prices of T — 1
Tt—ljt—l =tax on products t — 1 inpricesof t — 1

9.106. Examples of this application cover excise duties on tobacco, alcoholic drinks

and fuel.

9.107. In the case of taxes on products on “values”, for every entry of the Use Table, if

applicable, taxes on products in volume terms can be estimated as:

Tijt—1 = Te—17e-1 X Vigiow

where
tht—l =tax on products t in prices of £ — 1
Tt—lft_l =tax on products t — 1 inpricesof t—1

9.108. An example of taxes levied on prices is VAT.

9.105. EEMICRISNLFN THE] ([ZHESBEITIE, HROETOA
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9.109. In the case of taxes on products on “value”, the price index of the tax is usually
different for different transactions. The reason is that they depend on the price index of
the value at basic prices of the transactions.

Furthermore, different tariffs exist for different products.

9.110. This approach for calculating taxes on products can lead to odd looking results

when a new tax appears or an existing tax disappears as shown in Box 9.1.
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(d) Subsidies on products

9.111. The practical elaboration of the estimation in volume terms of the taxes on
products presented above also applies in the same way to subsidies on products —
thus the equations in that section also apply to subsidies on products (replace T with

S).

9.112. It must be recognised that the assumption that the volume change of trade (and
transport) margins and taxes and subsidies on products equals the volume change of
the transactions at purchasers’ prices can lead to unacceptable results — the focus is
the volume change at basic prices. For products with a rapid increase of quality (for
example, computers, mobile phones, etc.) and also the volume changes of the relevant
valuation layers, include this ‘change in quality’. This may lead to unacceptable growth
rates of GVA and labour productivity for specific branches in wholesale and retail. Thus

ad hoc adjustments may be needed.
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9.113. Similar to taxes, new subsidies can appear or an existing subsidy disappears,

and this is covered in Box 9.1.

9.113.
VTAHZLERNHLH, ZHICHONWTIE, Ay 27 29.1THI,

Box 9.1 Treatment of newly introduced and disappearing taxes and subsidies

RyPR9.1 FEIZBAShEEY, BESh-VT 5B RVHENE

Newly introduced and disappearing taxes and subsidies

As described when using Laspeyres volume indices and Paasche price indices,
taxes on products and subsidies on products affect the price of a product and not
the volume, implying that the volume index of the value including tax (or subsidy)
of a product equals the volume index of the value excluding tax (or subsidy).

As a result, the latter also equals the volume index of the tax (or subsidy) value. In
case of newly introduced or disappearing taxes (or subsidies), these conditions
give rise to remarkable results. In the example to demonstrate the impact, trade
and transport margins are omitted for convenience. However, these results are in

conformity with the registration of changes in taxes on products as a price change.

Newly introduced taxes on products

Applying the guidelines, the volume change at purchasers’ prices equals the
volume change at basic prices, implies that taxes on products in volume terms
equal zero, while the current price amount is not zero, as shown in the table below.
As expected the introduction of a tax on products results in an increase of the

purchasers’ prices.
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Disappearing taxes on products

Applying the guidelines, the volume change at purchasers’ prices equals the
volume change at basic prices, implies that taxes on products in volume terms are
not zero, while in current prices the amount equals zero, as shown in the table

below.

As expected the disappearance of a tax on products results in a decrease of the

purchasers’ prices.
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5. Use Table at purchasers’ prices

9.114. The Use Table at purchasers’ prices can be derived from the Use Table at basic
prices and the valuation matrices. In order to keep consistency in the system, the
bridge columns between the Supply Table at basic prices and the Use Table at

purchasers’ prices are derived from the valuation matrices (row totals).

5. MABMEDOEAR
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9.115. For the Use Table at purchasers’ prices, alternative options for price and volume
estimation are available using indicators appropriate for this valuation. This option
leads to additional plausibility checks on volumes and prices, especially for the

valuation matrices.
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(a) Intermediate consumption by industries

9.116. Intermediate consumption price indices (ICPIs) usually fulfii the general
requirements like valuation, adjustment for quality change and detail. Therefore ICPIs
are the best indicators for the deflation of intermediate consumption of goods and
services. A key problem is that ICPIs are very rarely collected by NSOs, and if
available, do not cover intermediate consumption of services. Thus the “H-Approach”,
in a sense removes this problem by deflating at basic prices (or producers’ prices) at a
very disaggregated level by product, whereby a single price can be used for both
output and intermediate consumption by product, thereby matching the price paid by

the purchaser as the same price received by the seller.

9.117. In some cases, where ICPIs are not available, CPIs can be used as proxy
deflators for intermediate consumption of products. An important requirement is that
market conditions for intermediate use and areas like household final consumption
expenditure are comparable. This means for example, the share of wholesale and retail
margins in the purchasers’ price is the same. An example of goods where intermediate
use and household final consumption expenditure often show comparable price

changes is fuel for motor-cars.
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9.118. In a number of cases, the error in the estimation of total GDP due to the use of
less appropriate price indices will be limited. When intermediate consumption is the
main part of turnover of a domestically produced product, the under-estimation of
intermediate consumption, and thus, over-estimation of GVA in one industry will be
counter-balanced by an under-estimation of output (product, trade or transport

margins) thus an underestimation of GVA in another industry.
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(b) Exports of goods and services

9.119. Export price indices usually fulfil the general requirements like valuation,
adjustment for quality change and detail. Therefore export price indices are the best
indicators for the deflation of exports of goods and services. A problem is that export
price statistics covering services tend to be available on a limited scale.

In addition, they tend to have the disadvantage of mostly being Laspeyres type indices
and that use fixed weighting schemes generally updated only once every five years.

This argues in favour of applying them at the lowest level of detail as possible.

9.120. Deflation by unit value indices. Foreign Trade Statistics often provide the value
of exports as well as the corresponding quantities at a detailed level. From this
information unit value indices can be derived. A problem with unit value indices when
used for deflation purposes is that they often refer to heterogeneous product groups.
The unit of measurement can be kilos or simply the number of products. That means

that unit value indices in many cases suffer from heterogeneity issues. Therefore the
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possibilities for their use as deflators are limited. However, if no appropriate information
from producer’s price statistics is available and the unit values refer to similar mass
products where the quality does not change rapidly over time, then they can be applied

as useful proxies of deflators.

9.121. Presently, deflation using exports price data and unit value indices is only
possible for export of goods.

Direct deflators for services are limited in terms of their availability. A general problem is
the exact observation of the exports by product group according to the classification in
the SUTs. The second, and for deflation most important, problem is that the price
observation of exported services is not a well-developed area in many countries. For
that reason, in the national accounts for the deflation of the exports of services tend to

resort to proxies based on rough assumptions.

9.122. A simple but rough assumption is that for every product, the price index for
exports equals the price index of domestic production. Another possibility would be to
collect information on the price changes of that service in the customer countries (see

imports of services).
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(c) Household final consumption expenditure

9.123. CPIs usually fulfil the general requirements such as valuation, adjustment for
quality change and detail. Therefore CPls are the best indicators for the deflation of
household final consumption expenditure (for both goods and services). Most CPIs are
Laspeyres type, which argues in favour of applying CPls at the lowest possible level of
detail. Balancing the SUTs at basic prices is complicated when CPlIs are used due to
the differences in valuation. Thus household final consumption expenditure deflated
using CPls should be used to validate the household final consumption expenditure
deflated at basic prices and transformed to household final consumption expenditure at

purchasers’ prices, which is the right-hand side of the “H-Approach”.
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(d) Government consumption
9.124. Collective and ‘individual' government consumption equals government
production minus sale of market production by government and own account fixed
capital formation. Estimates in volume terms can be derived following the same

approach. For social benefits-in-kind, similar indicators as for consumption of

households can be used.
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(e) Gross fixed capital formation

9.125. Specific price indices for fixed capital goods usually fulfil the general
requirements like valuation, adjustment for quality change and detail. Therefore,
directly collected specific price indices for capital goods form the best indicators for

deflation of GFCF in goods. A major problem is that price indices for capital goods are

(e)
9. 125.
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hardly ever collected as part of prices collection in NSOs but proxy producer price type
indices are used.

Again, the disadvantages are that price indices for capital goods are often Laspeyres
type and that they use fixed weighting schemes generally up-dated only once every
five years. This argues in favour of applying price indices for capital goods at the lowest
level of detail as possible when deflating the domestic supply of products.

For GFCF, more weight will be given to the deflation of GFCF through the basic price
valuation to purchasers’ price valuation on the right-hand side of the “H-Approach”

when compared with the results using proxy price indices for capital goods.

LT o717 RBOEEZMMEOIFEPFIHENTND Z L TH D,
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MAE~FENT D08, L0 DUz Maftahd,

(f) Changes in inventories

9.126. The calculations of changes in inventories in current prices and in volume terms
are often closely interlinked. If high quality current price estimates can be made
because reliable and appropriate data are available, then it is often possible to make

high quality estimates in volume terms as well, since the same data are used.

9.127. In the ideal case, information is available on the exact times and quantities of
additions to and withdrawals from the inventory and the price of the product at those
times. Then it is in principle straightforward to calculate the changes in inventories in
current prices and in volume terms. Additions and withdrawals have to be valued at the
prices prevailing at the times at which they take place. The changes in inventories in
volume terms can be calculated by valuing the quantities of additions and withdrawals

at the average prices of the previous year.
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9.128. In practice, the data available for the calculation of changes in inventories do not
allow a ‘perfect’ estimation. Assumptions and approximations have to be made. The
estimation methodology for changes in inventories (both in current prices and in
volume terms) is highly dependent on the kind of information on inventories that is
available. In general, enterprises will not provide data on quantities but only on the
value of the level of their inventories at the beginning and end of the year according to
their own bookkeeping system.This means calculating the current price value from the
volume change is difficult as the adjustment for holding gains/losses is incorrect or
missed. These bookkeeping systems also do not generally value inventories according
to SNA rules but for example follow a historic cost system, LIFO system, etc. Therefore,
these values cannot be used directly in the National Accounts. In order to calculate
correctly the change in volume of inventories, information is needed on the
bookkeeping system used in the enterprise. The first step is to estimate the change in
volume, and then multiply the result with an appropriate price index to arrive at changes
in inventories in current prices. As a result, the quality of this process, and the quality of
the subsequent estimates, provides some scope to adjust the current price changes in

inventories in the balancing process.
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F. Input-Output Tables in volume terms

9.129. As with SUTs, IOTs can be compiled in volume terms. However, the reference
year in particular can be a problem for IOTs because they are often compiled at
irregular, non-annual intervals, for example, once every five years. This does not line
up with other National Accounts data which are required by international standards to
make use of the previous year as base year in the calculation of volume measures and

the "chaining" of annual data at prices of a fixed reference year.

9.130. The SUTs in volume terms will generally be compiled at prices of the previous
year. This enables the calculation of growth rates by comparing the volume measures
with the current price values of the previous year. Results of "chaining" complete SUTs
will not be additive, i.e. the SUTs will result in which the elements of a row will not add
up to the row total, and likewise, for the columns. The resulting tables can only be used
to analyse the time path of one particular element at a time. They cannot be used very
well for example for the analysis of the time path of the total input structure of an

industry or the market shares for a product.

9.131. For IOTs, if they are only compiled once every five years, it is of course possible
to use the previous years’ prices as well but the results cannot be used to calculate

growth rates, which would clearly reduce the usefulness of such tables.
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9.132. The alternative would be to compile IOTs in prices of the year five years prior to
the current year, for example, the year 2010 in prices of 2005. This could be done by
performing the same transformation process as for the current price 10Ts but this would
require the availability of coherent SUTs in the same valuation, which is a problem

when "chaining" is used, as already mentioned.

9.133. Another possibility of deriving such IOTs is to deflate directly the IOTs in current
prices by finding appropriate price or volume indices for the products. These should be
indices of the price or volume change in the five years between the base year and the
current year. This procedure implies the use of a different base year than for the SUTs

in volume terms, introducing the risk of inconsistencies.

9.134. The recommended approach would be to compile IOTs annually, and to apply

the same price and volume methodology as used for SUTs.
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BES

Figure 9.1 An overview of the compilation schematic linking SUTs in current

prices and in volume terms
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Figure 9.2 Link between SUTs in current prices and in volume terms
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Table 9.2 The Use Table in current prices and in volume terms
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Table 9.2 The Use Table in current prices and in volume terms (continued)
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Table 9.3 Gross domestic product in current prices and in volume terms

| Production approach

| Income approach

| Expenditure approach

|

GROSS DOMESTIC PRODUCT tat current prices
Total output at basic prices 1238 414|Compensation of employees 318 040 Household final consumption expenditure 283 456)
- Intermediate consumption - 658 824|+ Other net taxes on production - 263|+ NPISH final consumption expenditure 5483

+ Capital consumption 107 068|+ Government consumption expenditure 167 158
+ Net operating surplus 154 745)+ Gross fixed capital formation 130 402)

+ Acquisitions less disposals of valuables
= Value added at basic prices 579 590|= Value added at basic prices 579 590|+ Changes in inventories. 1526
+ Exports of goods and services 497 347}
+ Taxes less subsidies on products 63 339|+ Taxes less subsidies on products 63 339|- Imports of goods and services - 442 443
= Gross domestic product 642 929|= Gross domestic product 642 929|= Gross domestic product 642 929

INFLATION ‘Annual change of prices _in percent
Total output at basic prices 24 (Compensation of employees 16 Household final consumption expenditure 21
- Intermediate consumption 45 + Other net taxes on production -51.7 |+ NPISH final consumption expenditure 33

+ Capital consumption -12 |+ Govemment consumption expenditure 02

+ Net operating surplus 23 |+ Gross fixed capital formation 09

+ Acquisitions less disposals of valuables 00

= Value added at basic prices 0.1 = Value added at basic prices 0.1 + Changes in inventories -170
+ Exports of goods and services 48

+ Taxes less subsidies on products 08 + Taxes less subsidies on products 08 - Imports of goods and services 65
= Gross domestic product 01 |=Gross domestic product 0.1 |=Gross domestic product 01

GROSS DOMESTIC PRODUCT t at prices of previous year
Total output at basic prices 1209 761|Compensation of employees 312 969| Household final consumption expenditure 277 659
- Intermediate consumption - 630 609[+ Other net taxes on production - 5441+ NPISH final consumption expenditure 5308

+ Capital consumption 108 371|+ Govemment consumption expenditure 166 818
+ Net operating surplus 158 356|+ Gross fixed capital formation 131 583

+ Acquisitions less disposals of valuables
= Value added at basic prices 579 152|= Value added at basic prices 579 152|+ Changes in inventories. 1838
+ Exports of goods and services 474 410
+ Taxes less subsidies on products 62 866+ Taxes less subsidies on products 62 866|- Imports of goods and services - 415598
= Gross domestic product 642 018|= Gross domestic product 642 018|= Gross domestic product 642018}

REAL GROWTH Annual real growth rates _in percent
Total output at basic prices. 26  |Compensation of employees 08 final i 02
- Intermediate consumption 32 |+ Other net taxes on production 445 |+ NPISH final consumption expenditure 02

+ Capital consumption 13 + Government consumption expenditure 02

+ Net operating surplus 47 + Gross fixed capital formation 56

+ Acquisitions less disposals of valuables 00

= Value added at basic prices 20 = Value added at basic prices 20 + Changes in inventories 573
+ Exports of goods and services 44

+ Taxes less subsidies on products 14 |+ Taxes less subsidies on products 14 |- Imports of goods and services 35
= Gross domestic product 17 |=Gross domestic product 17 |=Gross domestic product 17

GROSS DOMESTIC PRODUCT t-1 at current prices
Total output at basic prices 1 178 924|Compensation of employees. 31047 final 277 194)
- Intermediate consumption - 611 167|+ Other net taxes on production - 980} + NPISH final consumption expenditure 5316

+ Capital consumption 106 982|+ Govemment consumption expenditure 167 232)
+ Net operating surplus 151 284|+ Gross fixed capital formation 124 649)

+ Acquisitions less disposals of valuables
= Value added at basic prices 567 757|= Value added at basic prices 567 757|+ Changes in inventories. 4308
+ Exports of goods and services 454 398}
+ Taxes less subsidies on products 63 755|+ Taxes less subsidies on products 63 755(- Imports of goods and services - 401 585
= Gross domestic product 631 512|= Gross domestic product 631 512)= Gross domestic product 631512}

NOMINAL GROWTH Annual nominal growth rates _in percent
Total output at basic prices 50 (Compensation of employees 24 Household final consumption expenditure 23
- Intermediate consumption 78 |+ Other net taxes on production 732 |+ NPISH final consumption expenditure 31

+ Capital consumption 0.1 |+ Government consumption expenditure 00
+ Net operating surplus 23 + Gross fixed capital formation 46
+ Acquisitions less disposals of valuables 00

= Value added at basic prices 21 |=Value added at basic prices 21 |+ Changes in inventories 646
+ Exports of goods and services 95

+ Taxes less subsidies on products 07 |+ Taxes less subsidies on products 07 |- Imports of goods and services 102
= Gross domestic product 18 = Gross domestic product 18 = Gross domestic product 18

Netherlands 2011

£ 9.3 L. HERTOERBEE

| £E770—F

| m®7 Jo—F

| X7 Io—F

||

ERER AF 4
B ORE K 1238 414| A 46N 318 040| M BTN A H 283 456
- PEHR -658 824+ £EICRETh OB (W) - 263+ NPISHB# AR X 5483
+ RAEMIE 107 068+ BUFF AR 167 158
+ BRAW (B2) 154 745+ BEERFHAR 130 402f
+ REROL® (BBRLS)
= BRI MR 579 590|= BAMH O WEE 579 590|+ EHED 1526
+ M Y—E2OME 497 347]
+ EEMBESh OB (ARANSR) 63339+ £EMI-WIh B (RBRHANE) 63339|- Bt - 4¥—EZROWMA - 442 443
= ERREE 642929|= MARERE 642929|= MARERE 642 929
A=y EHOFRELR
BAEEORED 24 RN 16 RHERARXS 21
- PHAR 45 + EEICBREhSHMOB (B) 517 |+ NPISHE# AR ¥ 33
+ MR -2 |+ BATHSRES 02
+ BREH (3) 23 |+ BEERFHR -09
+ REZOME (WERRS) 0.0
= BXREHO MR 0.1 = BFMEH O 0ER 0.1 + EWER -17.0
+ M- Y—EDOME 48
+ EEMMSh DB (RRMHR) 08 + EEYISWMEN LB (RREDS) 08 - B Y—EROWMA 65
= EARER 0.1 = mARER 0.1 = EAREE 0.1
il 3. 3 5. BIAFAER
B ORE S 1209 761| R A 48R 312 969| MMM N K 277 659
- PR -630609|+ £EICHEThDMOB (W) - 544+ NPISHR# AR X 5308
+ RAEMRE 108 371+ BAFHRX S 166 818
+ BRAM (8 158 356+ LEERFHAR 131 583
+ REAOH® (MRBS)
= B M0HR 579 152|= BAMERH O W@ 579 152|+ HEWED 1838
+ M Y—E0OME 474 410]
+ £EMWEh OB (ARMHE) 62866|+ £EMICWE N OB (RRAHR) 62866|- B - 4—EROWMA - 415598
= EARER 642018|= MARERE 642018|= MAREE 642018
ES023 FRERRER%
B EHOREL 26 TR R 08 FHBAERXH 02
- PHAR 32 + EEICEREh OB (8) 445 |+ NPISHB# AR X -02
+ REWRE 13 + BN 02
+ BRAH 8 47 + BEERFHR 56
+ REZOBE (BBRLS) 00
= BAREHO S 20 = BAREE O MEE 20 + EWEY 573
+ M- Y—EOWE 44
+ EEMCRIhSB (RRMHR) -4 |+ EEMICHSHh LB (RRMbS) -4 |-M - Y—EROMA 35
= EARER 17 = MAREE 17 = WAREE 1.7
AR + - 15F 2 WA i it
BAEHEOLE S 1178 924| R AS & WM 310 471| RHBRAREH 277 194
- PHHR -611 167+ £EICBEh OB (8) - 980|+ NPISHEB# 4R Xt 5316
+ REMI 106 982|+ AT MR H 167 232
+ BRRH (8 151 284|+ BEERF R 124 649
+ REZOHE (BBRLS)
= BAR{HOMMIEE 567 757|= BAMEH O 0EIN 567 757|+ EMER 4308
+ M Y—EROWE 454 398
+ £EM-BEh OB (BRMHE) 63755|+ £EMICWEIh OB (RRAME) 63755|- Bt - ¥—EROWMA - 401 585]
= mRRER 631512= MARER 631512|= MAREE 631512
A HRR FHEHREE (V)
B OREH 50 TR RN 24 W BN 23
- PHHR 78 + EECRESh OB (W) <732 |+ NPISHEM AR XS 31
+ RAME 0.1 + BAT AR 00
+ BRARY () 23 + BEEREBR 46
+ REZKOME® (ERDS) 00
= BARMEHO SR 21 = BFEH O MER 21 + EWNEY 646
+ M- Y—E0ME 95
+ EEMCWSh DB (RRMHR) 07 |+ £EMCBESLLE (RRANDS) 07 |-M-Y—EROWMA 102
= EReEE 18 = mAREE 18 = mAREE 1.8

A

F v 2011

587




Box 9.1 Treatment of newly introduced and disappearing taxes and subsidies

RyPR9.1 HEIZBEAShEZY, BltSh=zY T 5BRUMHBISE

Newly introduced and disappearing taxes and subsidies

As described when using Laspeyres volume indices and Paasche price indices,
taxes on products and subsidies on products affect the price of a product and not
the volume, implying that the volume index of the value including tax (or subsidy)
of a product equals the volume index of the value excluding tax (or subsidy).

As a result, the latter also equals the volume index of the tax (or subsidy) value. In
case of newly introduced or disappearing taxes (or subsidies), these conditions
give rise to remarkable results. In the example to demonstrate the impact, trade
and transport margins are omitted for convenience. However, these results are in

conformity with the registration of changes in taxes on products as a price change.

Newly introduced taxes on products

Applying the guidelines, the volume change at purchasers’ prices equals the
volume change at basic prices, implies that taxes on products in volume terms
equal zero, while the current price amount is not zero, as shown in the table below.
As expected the introduction of a tax on products results in an increase of the

purchasers’ prices.
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Disappearing taxes on products
Applying the guidelines, the volume change at purchasers’ prices equals the
volume change at basic prices, implies that taxes on products in volume terms are

not zero, while in current prices the amount equals zero, as shown in the table

below.
Year Price Year t Volume Year t-1
Current prices index Volume terms index Current prices
Charprat at basic prices 1000 100 1000 100 1000
Taxez on products 0 ] 100 100 100
Ourput at purchasers’ prices 1000 91 1100 100 1100

As expected the disappearance of a tax on products results in a decrease of the

purchasers’ prices.
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