
STD/NA(98)6

OECD

Organisation de Coopération et de Développement Economiques
Organisation for Economic Co-operation and Development

OCDE

STATISTICS DIRECTORATE

National Accounts

OECD MEETING OF NATIONAL ACCOUNTS EXPERTS

Château de la Muette, Paris
22-25 September 1998
Beginning at 9.30 a.m. on the first day

Agenda item: 2

Introduction of chain volume measures  -  the Australian
experience

Australian Bureau of Statistics



STD/NA(98)6

1

INTRODUCTION OF CHAIN VOLUME MEASURES
THE AUSTRALIAN EXPERIENCE

Introduction

1. The Australian Bureau of Statistics [ABS] is changing its national accounts during the course of
1998 in accordance with the recommendations made in  System of National Accounts, 1993
[SNA93].  The change will be introduced in October 1998 in a reissue of the June quarter
national accounts publication.  The most important change as far as most users are concerned is
that chain volume measures will be used to measure real growth.  Accordingly, the ABS has
expended a good deal of effort on this topic.

2. First of all, an empirical analysis was undertaken to determine what differences there were
between the growth rates of the major expenditure components of GDP derived from the existing
constant price estimates and various different types of chain index (Laspeyres, Paasche and
Fisher - annually-reweighted quarterly and annual data, and quarterly-reweighted quarterly
data).  Second, the results of the empirical analysis and ABS proposals were presented to major
users for discussion on several occasions.  Third, the ABS published an information paper
Introduction of Chain Volume Measures in the Australian National Accounts (ABS Catalogue
No. 5248.0) in March 1998 which was supplied, free of charge, to all national accounts
publication customers.  Fourth, the ABS conducted seminars in all the nine capital cities, to
which all major users were invited, explaining what the ABS intended to do and why, and
presenting “experimental chain volume measures”.

3. The ABS also offered major users a seminar presenting the technical details of how the chosen
chain volume measures were derived.  The Queensland State Treasury Department was the only
one to take up the offer.  The ABS also intends to conduct further seminars later this year,
encompassing all of the SNA93 changes being made, and to conduct a workshop for
econometric modellers at which options for coping with the lack of additivity of the chain
volume measures will be considered.

4. The purpose of the information paper is to explain to users why the ABS is introducing chain
volume measures and the rationale for all the particulars relating to them.  As a result much of
the information paper comprises a fairly comprehensive explanation of the properties of popular
indexes, the advantages and disadvantages of chain volume indexes, Laspeyres versus Fisher,
and so on.  It assumes the reader is unfamiliar with mathematical formulae and uses  numerical
examples to explain the properties of the different types of index.  It also presents some of the
results of the empirical analysis and time series of the chosen chain volume measures for all the
major expenditure components of GDP.  The latter are labelled as ‘experimental measures’ to
avoid them being confused with the official volume measures for the time being.

5. Thus far, the ABS has received unqualified support for the planned changes.  It was anticipated
that there might be some objections to the discontinuation of constant price estimates, but there
has been none.  Users have accepted the ABS arguments that chain volume measures provide
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better indicators of real growth - which is after all the reason for having volume measures.
Retaining constant price estimates, and having two official measures of real growth would serve
no useful purpose and only cause confusion.

6. The remainder of this paper comprises:

− An extract from the information paper entitled  Summary of findings and proposed changes;

− An extended version of Section 15 of the information paper entitled Compilation of
quarterly, annually re-weighted, chain Laspeyres volume measures;  and

− Details of information papers, user consultations and seminars, and key dates.

Summary of Findings and Proposed Changes - Extract from the ABS Information Paper (ABS
Catalogue No. 5248.0)

7. In general, annually linked and reweighted chain volume measures provide better indicators of
movement in real output and expenditures than constant price estimates, because, unlike
constant price estimates, they take account of changes to price relativities that occur from one
year to the next.  It is the price relativities that determine the weight given to each component of
a volume index.

8. In practice, the advantages of annual chain volume measures depend on the variability of the
price and volume relativities between the components of the value series.  In Australia’s case, the
most important changes in price relativities relate to the prices of computer equipment relative to
the prices of other goods and services, and the aggregates most affected are the components of
GDP(E) where computer equipment is prominent - private gross fixed capital expenditure on
equipment and imports.  However, the effects of chaining on those components that include
computer equipment are largely offsetting when compiling GDP(E) because Australia’s
production of computer equipment is relatively small, and so the effects of chaining are not very
noticeable for GDP as a whole.

9. Effective from the September quarter 1998 issue of Australian National Accounts: National
Income, Expenditure and Product (ABS Catalogue No. 5206.0), the existing constant price
estimates will be replaced with annually-reweighted, chain Laspeyres volume measures.  All
subsequent national accounts publications, and special and standard data services will contain
chain volume measures rather than constant price estimates.

10. The annually-reweighted, chain Laspeyres volume measures are to be published in terms of
dollars rather than as index numbers.  The reference year will be the year prior to the latest
complete financial year.  This will mean that the volume measures to be released in the
September quarter 1998 issue of 5206.0 will be expressed in terms of 1996-97 dollars.  In the
June quarter 1999 issue of 5206.0 the reference year will be changed to 1997-98, and every year
thereafter the reference year will change with the release of the June quarter issue of 5206.0.
This will entail revising the levels of the volume measures for their entire history every year, but
re-referencing will not alter growth rates.  Re-referencing the volume measures each year will
ensure that the accounting relationships are maintained for the latest 4 to 7 quarters.  It is not
possible to have additivity for earlier quarters without compromising the quality of the volume
measures.  Revisions to growth rates will continue to occur as a result of revisions to the
underlying data.
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11. The fixed-weighted price indexes currently published in 5206.0 will be replaced by annually-
reweighted, chain Laspeyres price indexes.  Implicit price deflators will continue to be
published.

12. Experimental annually-reweighted, chain Laspeyres volume measures of GDP(E) and its
components, consistent with the December quarter 1997 issue of 5206.0, are presented in
Appendixes 2 and 3 (of ABS Catalogue No. 5248.0).

13. Updates of these experimental measures will also be published in the March and June quarter
1998 issues of 5206.0, in addition to the constant price estimates.

14. There is to be a second release of the June quarter 1998 issue of 5206.0 in which the data will be
presented on the basis of the ABS’s implementation of System of National Accounts, 1993
[SNA93].  This will include annually-reweighted, chain Laspeyres volume measures of GDP,
including both its expenditure and production components.

15. The move from constant price estimates to chain volume measures will apply also to other ABS
statistics for which constant price estimates are currently released, namely:  retail trade, new
capital expenditure, stocks and sales of selected industries, building approvals, building activity,
engineering construction, and research and experimental development.  The move from constant
price estimates to chain volume measures will be made progressively, and the timing of the
changes will be announced in the relevant publications.

Compilation of Quarterly, Annually-reweighted, Chain Laspeyres Volume Measures

16. There are three key steps taken in deriving the existing constant price estimates.  First, volume
measures expressed in the prices of the latest base year are derived for each of the elemental
components.  Second, these are added together to form the desired aggregates.  Third, the
aggregates are linked to their counterparts valued in the prices of an earlier base year to form
long, continuous time series.  Linking is accomplished by first choosing a link year.  (The link
year chosen for linking estimates at average 1989-90 prices to estimates at 1984-85 prices is
1984-85).  Link factors are then derived at the link year for each aggregate by dividing the
annual estimate on the latest base year by the annual estimate on the earlier base year.  The
estimates on the earlier base year are then multiplied by the link factor in every period.

17. It is intended to compile annually-reweighted, chain Laspeyres volume measures for quarterly
series using a similar multi-step process.  There will be some important differences, namely:

− the elemental volume measures will be valued in the prices of the previous year;

− linking will be conducted annually at the June quarter using June quarter data;

− linking by calculating link factors and applying them to the preceding values, as is done to
link the existing constant price series, is operationally inefficient when done annually.  It is
better to calculate quarter-to-quarter indexes and form a quarterly chain index;

− the quarterly chain indexes will be benchmarked to annual chain Laspeyres volume indexes;

− the benchmarked indexes will be referenced to the year of the latest weights so that the
problem of non-additivity is non-existent for subsequent years and relatively small for the
reference year and immediately preceding years.
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18. The steps to be followed in compiling annually-reweighted, chain Laspeyres volume measures
for a quarterly series are best illustrated using an example.  Here are the steps to be followed for
private final consumption expenditure (PFCE).  Assume that there are n financial years of data
to be linked, t =1 to n.

1) For each of the 44 components for each state - a total of 352 components - derive volume
estimates in the prices of year t-1 for the five quarters from June quarter year t-1 to June
quarter year t for years 1 to n-1.  For the quarters of the final, incomplete year, year n,
derive the estimates in the prices of year n-2.

2) Sum all 352 components in each time period.

3) Calculate quarter-to-quarter indexes of the aggregate.  For each year t up to year n-2, the
indexes from September quarter to December quarter, December quarter to March quarter
and March quarter to June quarter are calculated at year t-1 prices, but the following June
quarter to September quarter index is calculated at year t prices.  For year n-1 and the
final, incomplete year, year n, all quarter-to-quarter indexes are calculated at year n-2
prices.

4) Compound the quarter-to-quarter indexes to form a chain index.

5) Benchmark the quarterly, annually-reweighted, chain Laspeyres volume index of PFCE to
the annual Laspeyres chain volume index referenced to the annual current price value in
the reference year.

19. Following this procedure for increase in stocks produces unsatisfactory results, so chain volume
measures are derived for stock levels which are then differenced to produce volume measures of
increase in stocks.

20. For the experimental volume measures to be published in the information paper and the March
and June quarter 1998 issues of 5206.0, the latest weights will be in respect of the reference year
1995-96 and are used to calculate the growth rates from June quarter 1996.  In the re-release of
the June quarter 1998 issue of 5206.0 and the following September quarter 1998, December
quarter 1998 and March quarter 1999 issues, the latest weights will be in respect of 1996-97 and
will be used to calculate growth rates from June quarter 1997.

21. There are two major reasons for reweighting the quarterly volume measures annually rather than
quarterly.  First, the prices required to derive quarterly reweighted volume measures for the
industry-based measure of GDP, GDP(P), are unavailable.  Only quarterly-reweighted measures
of the expenditure-based measure of GDP, GDP(E), could be derived.  Second, quarterly-
reweighted measures should only be compiled using seasonally adjusted data, and this would
require seasonally adjusting at the most detailed level.  The ABS believes that better seasonal
adjustments are often obtained by seasonally adjusting at a more aggregate level.  Furthermore,
some users require quarterly original data.  For example, some econometricians much prefer to
use original data in their models.

22. Benchmarking the quarterly chain volume measures to the annual chain volume measures is
done for several reasons.  First, it ensures the quarterly chain volume measures add to the
corresponding annual chain volume measures, which are derived from balanced supply-use
tables in the prices of the previous year at a more detailed level.  Second, the quarterly chain
volume measures are derived by linking at a quarter using quarterly data, and it has been found
that link factors derived for neighbouring quarters can vary significantly.  As a result, year-to-
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year growth rates of the annualised quarterly chain volume measures can vary substantially from
those of the annual chain volume measures.  It has been found that this variation is greatest for
those aggregates, such as GDP, that include change in inventories.  In some quarters the
difference between the change in inventories valued in the previous year’s prices can be
substantially different to the change in inventories valued in the current year’s prices, while in
neighbouring quarters the difference can be quite small or have the opposite sign.  Another way
of addressing this problem would be to link the quarterly data using link factors derived from
annual data, but this leads to a distortion of the quarterly movement where the link factor is
applied.

23. A method developed by Pierre Cholette of Statistics Canada is used to benchmark the quarterly

flow data to the annual data.  Let ct and bt denote the unbenchmarked and benchmarked

quarterly chain volume measures, respectively.  The sum of  (ct /bt  - ct-1 /b t-1)
2
   is minimised

over a moving five year span subject to the bt’s summing to the annual chain volume measure.

The values of the bt’s in the central year are used, except at the ends of the series.

24. Series are seasonally adjusted prior to chaining, often at an intermediate level.  This presents no
problem when using multiplicative seasonal factors, but additive seasonal factors - having been
derived from chained or current price data - have to be expressed in the prices of the previous
year prior to application.  Seasonally adjusted chain volume measures are benchmarked to
annual chain volume measures in the same way as the originals.

25. Although the reference year coincides with the latest base year, the data for the subsequent
quarters are not quite additive.  This is a consequence of linking on a quarter and using the
benchmarking procedure.  To ensure additvity over the latest four to seven quarters, elemental
measures from the September quarter following the reference year are added to form the
aggregates.
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Details of Information Papers, User Consultations and Seminars

Date Event

July 1996 One-day workshop attended by ABS staff.  Explanation of index theory - pros
and cons of constant price estimates versus chain volume measures, Fisher
versus Laspeyres, etc.  Results of empirical analysis presented and considered,
proposals developed.

August 1996 Seminar attended by major users.  Explanation of chain volume measures, etc.
Results of empirical analysis presented.  ABS proposals outlined, followed by
discussion.

September 1996 Meeting of ABS Economic Statistics User Group.  Outline of changes entailed
in implementation of SNA93, including introduction of chain volume
measures.

February 1997 Meeting of ABS Economic Statistics User Group.  Explanation of chain
volume measures, etc.  Results of empirical analysis presented.  ABS proposals
outlined, followed by discussion.

March 1997 Seminar held for major users.  Explanation of chain volume measures, etc.
Results of empirical analysis presented.  ABS proposals outlined, followed by
discussion.

September 1997 Release of the information paper Implementation of Revised International
Standards in the Australian National accounts (ABS Catalogue No. 5251.0),
which includes a section on the proposals regarding chain volume measures.

October 1997 Seminars in the nine Australian capital cities explaining the above changes to
the national accounts.

March 1998 Meeting of ABS Economic Statistics User Group.  Revised ABS proposals
outlined, followed by discussion.

March 1998 Release of the information paper Introduction of Chain Volume Measures in
the Australian National Accounts (ABS Catalogue No. 5248.0).  The
information paper includes experimental estimates.

March 1998 Seminars held in the nine Australian capital cities explaining what the ABS was
intending to do and why.  Comparisons made of the experimental chain volume
measures and their constant price counterparts.

June 1998 Release of the March quarter 1998 issue of Australian National  Accounts:
National Income, Expenditure and Product (ABS Catalogue No. 5206.0),
containing experimental chain volume measures.

August 1998 Workshop for econometric modellers to discuss strategies for coping with the
lack of additivity of chain volume measures.
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Details of Information Papers, User Consultations and Seminars (continued)

Date Event

September 1998 Release of the June quarter 1998 issue of Australian National  Accounts:
National Income, Expenditure and Product (5206.0), containing experimental
chain volume measures.

October 1998 Re-release of the June quarter issue of Australian National Accounts:  National
Income, Expenditure and Product (5206.0) incorporating the ABS’s
implementation of SNA.  The publication will include chain volume measures,
but not constant price estimates.

November 1998 Seminars to be held in the nine Australian capital cities explaining the changes
to the national accounts.

December 1998 Release of the September quarter 1998 issue of Australian National  Accounts:
National Income, Expenditure and Product (5206.0).  The publication will
include chain volume measures, but not constant price estimates.


