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NOTES

FORTHCOMING ISSUES Issue Expected release date
September 2003 29 August 2003
October 2003 30 September 2003
November 2003 31 October 2003
December 2003 28 November 2003
January 2004 14 January 2004
February 2004 30 January 2004
IN THIS ISSUE Where available, the statistics in this issue are presented as time series

for the last nine years of annual data, the last nine quarters or 15
months of data. To assist analysis most tables include percentage
movements, as well as levels, of series.

Quarterly and monthly data for most series, and annual data for a
limited number of series, are available from the ABS for earlier
periods than that shown in this publication. Many series can be
obtained on electronic media. Inquiries should be directed to the
National Information Service on 1300 135 070.

CHANGES IN THIS ISSUE
EXTENDED TIME SERIES For users requiring longer time series, each February issue of

Australian Economic Indicators contains, for most series, a greater
span of annual, quarterly and monthly data.

SYMBOLS AND OTHER billion thousand million
USAGES n.a. not available
n.y.a. not yet available

.. not applicable

0,0.0 zero or rounded to zero
n.e.c. not elsewhere classified
n.e.s. not elsewhere specified

Dennis Trewin
Australian Statistician
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FEATURE ARTICLE:

INTRODUCTION

SEASONAL
ADJUSTMENT
PROCESS

WHAT ARE
UNUSUAL
EVENTS ?

Methodological
changes

TREND ESTIMATES AND UNUSUAL REAL EVENTS IN
ABS STATISTICS

Time series of economic statistics are often affected by the
occurrence of unusual events. In recent years, examples of major
unusual events have included the Sydney Olympics (October
2000) and the introduction of the New Tax System (June 2000).
This article! illustrates how unusual real events can impact on
Australian Bureau Statistics (ABS) time series, in particular, the
trend estimates. It also provides information on how unusual
events are treated in the seasonal adjustment process.

Seasonal adjustment is an analytical tool that estimates and
removes the effects of normal seasonal influences from time
series. Seasonal influences (including all systematic calendar
effects) tend to occur regularly once or more per year. They
include the effect of periodic factors such as weather, holidays,
social conventions, administrative practices, and the composition
of the months or quarters in terms of trading days. Typically, the
ABS decomposes an original time series into trend, seasonal and
irregular components. Seasonally adjusted estimates are produced
by estimating the seasonal component and removing this
component from the original series. The seasonally adjusted
estimates reflect the combined effect of the irregular, i.e. short
term variations, and the trend (defined as the remains from
removing the irregulars from the seasonally adjusted estimates),
i.e. the underlying direction of the series. The trend represents
the fundamental direction of the series and captures the
longer-term direction of the series as well as the inherent business
cycles. Trend estimates are calculated by applying a smoothing
procedure to the seasonally adjusted estimates. The details of ABS
trend estimates method can be found in ‘A Guide to Interpreting
Time Series - Monitoring Trend’ (ABS, 2003, cat. 1349.0).

Unusual events can be grouped into two categories according to
their causes:—methodological changes and real world effects.

The introduction of changes to the methodology of a collection
will often cause an impact on the statistical estimates. These
changes may include improvements to the scope, coverage,
definitions, survey forms, sample design and estimation
techniques, or any other change in the way the ABS collects the
data. Examples of methodological changes affecting ABS time
series include the introduction of an adjustment for new business
provisions in the Retail Trade series, data reclassifications in
business surveys, use of data available from the new taxation
system in some economic surveys and the introduction of a
redesigned questionnaire in the Labour Force Survey.

1  Aversion of this article was presented as a paper to an ABS consultative forum - the
Economic Statistics User Group (ESUG) in April 2003.
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Methodological Statistical impacts arising from methodological changes could bias

changes the original movement estimates and, if not addressed, could add

continued noise in the measurement of real world changes. The ABS aims to
maintain the continuity of important time series over periods when
methodological changes are introduced to the collection. When they
occur these statistical impacts will be brought to the attention of the
users and, where possible, removed from the original series through
an adjustment process. The methodology for the adjustment and
the impact of the adjustment on the estimates is described in the
relevant ABS publications.

In cases where the ABS does not seek to maintain the continuity of
a time series, the ABS will usually provide information on the
magnitude of the break in the series caused by the methodological
change. This is normally done by using estimation techniques,
although in some rare cases a parallel run may be used.

Real world effects Real world effects are unusual events which have a significant
impact on ABS statistics. Examples of real world effects include
the 1989 airline pilots’ strike, which impacted on the Tasmanian
passenger arrivals by air series; major construction projects such
as the Sydney Olympic stadium in 1996, which affected the
Non-residential building approvals series; the gold sell-off by the
Reserve Bank of Australia in 1997, which affected the Exports of
other goods series; and changes to taxation legislation, such as
the introduction of the Goods and Services Tax in July 2000,
which affected the Retail Turnover series.

This article will focus mainly on the impact of real world effects.
Real world effects can be subdivided into those where the cause
can be identified (as in the examples above) and others, which
are apparent in the data, but which cannot be explained entirely
satisfactorily by known events.

HOW UNUSUAL The seasonal adjustment procedure used by the ABS is based on
EVENTS MAY the X11 method developed by the US Bureau of Census (Shiskin
AFFECT THE ABS et. al, 1967). In this method, any large temporary or permanent

TIME SERIES change in the original time series will have a statistical impact on

the trend estimates. The seasonal factors and seasonally adjusted
estimates will also be affected. All of these estimates are affected
to different degrees in the seasonal adjustment process:

m For the estimation of seasonal factors, the current seasonal

adjustment process is relatively robust as it will discount
‘extreme’ irregular values so that the seasonal factors are not
distorted in the short term. For example, for series with low
volatility any extreme irregular value larger than 1.5 times the
standard deviation (a quantity to measure the spread of the
volatility over time) will be neglected, and the seasonal
adjustment process will treat the occurrence of the extreme
irregular as an outlier, replacing it with a smaller value for the
purpose of estimating the seasonal factors.
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HOW UNUSUAL
EVENTS MAY
AFFECT THE ABS
TIME SERIES
continued

= Seasonally adjusted estimates are derived by dividing the original

series by the appropriate seasonal factor. When unusual events
occur the seasonally adjusted estimates will include the impact
from the event. However, because of the robustness of the
seasonal factors, the accuracy of the seasonally adjusted series
will not be compromised by the occurrence of the irregular
(provided that it is understood that the seasonally adjusted
number includes the effect of the real world event).

= Trend estimates are obtained by smoothing the seasonally

adjusted estimates. Assuming the irregular is ‘normal’ noise in
the data, the ABS smoothing method (ABS, 2003, cat. 1349.0)
removes ‘normal’ irregulars and produces trend estimates.
The impact of extreme one-off unusual events will produce
large ‘abnormal’ irregulars in the seasonally adjusted series.
As a consequence the trend estimates from the smoothing
method are distorted from the real underlying movement of
the series if no correction for the impact is introduced.

To reduce distortion due to the occurrence of unusual events,
seasonally adjusted and trend estimates can be improved by
applying appropriate prior correction to the original estimates
for the unusual events. A prior correction does not change the
published original estimate, but would modify the input to the
seasonal adjustment process, and removes the impacts of the
unusual events from published trend estimates.

A prior correction is derived by estimating the outlier for an unusual
event. How to accurately identify and measure an outlier is still the
subject of debate between experts in this area. For example, should
the outlier be identified from the statistical characteristic of the
series alone, or with the exact information from the subject matter
area? ABS adopts a cautious approach using statistical methods to
identify the outlier, and then uses the exact information to quantify
the size of the outlier whenever possible.

If information on an unusual event is available prior to the
seasonal analysis, the correction may be implemented at the
period of occurrence. In many cases, however, the statistical
impact has to be estimated from the time series itself and the
correction cannot be implemented until further data become
available. In rare occasions, a subjective decision may be needed
to determine if a statistically estimated prior correction should be
implemented when exact information about the cause is not
available.

Unusual events may affect one or more of the three components
of time series. For example, it may cause a change in the
underlying movement (trend), a change to the pattern of
seasonal variations (seasonality), or a short term, one-off impact
(irregular). Details of such corrections are discussed below.
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Large extreme A large extreme irregular is an uncharacteristic movement in the

value (one-off) original estimates. For example, the Sydney Olympics (September
2000) had a one-off effect on the overseas passenger arrivals series,
and retail turnover series. This caused a one-off impact on the
seasonally adjusted series. Where a one-off extreme impact is not
corrected, it can distort the underlying movement as represented
by the trend estimates. If prior information on the magnitude of
the impact is available, a correction for the trend for the affected
time points would be implemented. However, in this example,
such information was not available at the time. At least one or
more additional observations are normally required to help assess
the one-off effect. The original and seasonally adjusted series will
still contain the full impact of the large extreme value.

Trend break A trend break is an abrupt and sustained change in the trend

(permanent) path of a series between one period and another. When trend
breaks occur, the ABS will correct for the permanent shift in the
trend estimates, by estimating the size of the break and including
it in the trend path.

Where prior information is available on the magnitude of a trend
break, the size of the trend break can be factored into the trend
analysis (see examples on the following page). More commonly,
data for estimating the trend break may not be available at the
time when the change occurs. In the absence of a reliable
estimate of the impact, the ABS has to use the series to estimate,
post-hoc, the magnitude of the trend break. Three or more
observations after the occurrence of the trend break are needed
to reliably estimate the magnitude of the trend break.

The improvement of the trend estimation will also help to
improve the accuracy of the seasonal factor estimates. This will
result in improved accuracy of the seasonally adjusted series. The
original series and the seasonally adjusted series will still contain
the full impact of the trend break.

Seasonal break A seasonal break is a permanent break in the seasonal pattern of

(permanent) a time series. Such changes occur when seasonal, trading-day and
pay-day patterns change abruptly. For example, the introduction
of new legislation may affect the timing of tax collections. Often
they cannot be readily identified, as three or more years of data
after the seasonal break are needed to accurately assess the
nature of changes in seasonal pattern.

Abrupt changes to the seasonal pattern can have adverse effects on
the reliability of seasonally adjusted estimates and trend estimates.
Such breaks in the seasonal factors are recognised and corrected for,
but usually only after at least three years have elapsed. Prior to
introducing a seasonal break correction, the seasonally adjusted
series and the trend series would be distorted for several years. This
usually manifests itself as an episode of increased volatility in the
series, until sufficient data accumulates to enable the seasonal
factors to be stabilised again. The original series will still contain the
full impact of the seasonal break.
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HOW ARE
UNUSUAL EVENTS
TREATED IN THE
SEASONAL
ADJUSTMENT
PROCESS

Different types of corrections are applied in the seasonal
adjustment process, according to the nature of the event, its
potential impact on the seasonally adjusted estimates and trend
estimates, and the availability of information for making a
correction. Four typical outcomes can occur:

1. Trend estimates and seasonal factors are allowed to continue
their natural course i.e. no correction is made.

The airline pilots strike in late 1989 had a significant impact on the
level of the Tasmanian passenger arrivals by air series. Figure 1
shows the seasonally adjusted and trend estimates up to and
including December 1989 (when the pilots’ strike ended). At the
time, there was no information available to indicate how long the
strike would persist. Therefore, no correction to the trend estimates
was made in any of the five months in which the strike occurred.

The seasonally adjusted time series showed a dramatic fall but
was rising again towards the end of 1989. Information available
at the time indicated that passenger arrival numbers would
return to the previous level. The underlying nature of the time
series would therefore be best represented by not intervening in
the usual calculation of the trend.

FIGURE 1: TASMANIAN PASSENGER ARRIVAL
NUMBERS BY AIR, 1980 TO 1989.
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Figure 2 shows the same time series as in Figure 1, up to and
including January 1999. Although passenger numbers fell
abruptly over two consecutive months (August and September,
1989), they recovered more gradually over the following five
months. A decision was made not to make any intervention.
Figure 2 shows how, as more data became available during 1990,
the trend adapted and now tracks the dip in activity during late
1989 well. A permanent trend break correction would have been
misleading?.

2 Itis still subject to debate whether the transitional level changes should be included
in the trend estimates.
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HOW ARE
UNUSUAL EVENTS
TREATED IN THE
SEASONAL
ADJUSTMENT
PROCESS
continued

FIGURE 2: TASMANIAN PASSENGER ARRIVAL NUMBERS
BY AIR, 1980 TO 1999.
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2. A correction is made for the extreme/unusual estimate after one
additional original estimate becomes available i.e. no correction is
made at the time of occurrence and the trend series may be
suspended but a correction is inserted for the next publication.

Several large construction projects had a substantial impact on
the value of Australian non-residential building approvals as
shown in Figure 3. These were caused by the approval of the
Melbourne Casino in June 1994, the Sydney Casino in April 1995,
the Sydney Olympic Stadium in November 1996 and two new
Brisbane hospitals in July 1997. Specific information on the value
of these projects was available from the data collection itself, and
was used to correct for the trend estimates in a timely manner.
Figure 3 shows the trend series, with those corrections applied.
Without this information, the trend estimates would have been
distorted for several months around the period of the impact of
the unusual event, as shown in Figure 4.

FIGURE 3: VALUE OF AUSTRALIAN NON-RESIDENTIAL
BUILDING APPROVALS, 1994 TO 1999.

1730000

1300000

1230000

100000

730000

1994 1995 1995 1947
January 1994 to December 1997
trend (13H,2wp=3.451 ——

seasonally adjusted

8 ABS ¢ AUSTRALIAN ECONOMIC INDICATORS « 1350.0 * AUGUST 2003



HOW ARE
UNUSUAL EVENTS
TREATED IN THE
SEASONAL
ADJUSTMENT
PROCESS
continued

FIGURE 4: VALUE OF AUSTRALIAN NON-RESIDENTIAL
BUILDING APPROVALS, 1994 TO 1999, WITHOUT AN
EXTREME CORRECTION AT JULY 1997 OR APRIL 1995.
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In the case where there are very large extreme/unusual estimates,
but a cause is not known, the seasonal adjustment system used
by the ABS can sometimes provide an indication of an
appropriate correction. If this occurs at the most recent time
point, care needs to be taken to distinguish between a one off
event or an emerging underlying change in the trend. If the
correction cannot be reliably estimated the following options are
considered:

a. no correction is applied

b. suppression of the trend estimate until a reliable estimate can
be obtained.

In all cases the appropriateness of the correction is assessed
against known information and by the quality of the seasonal
adjustment.

3. A trend break correction may be introduced after three or
more periods after the occurrence. The trend estimates may not
be published prior to introducing a trend break for correction.

The introduction of The New Tax System (TNTS) in July 2000
had a permanent impact on the Retail Trade series. Prior
information on the extent of the impact was not known. For the
period June to November 2000 the trend estimates of the Retail
Trade series were suspended because the underlying behaviour
of the series could not be accurately estimated. The original and
seasonally adjusted estimates were still published. The trend
series was reintroduced from December 2000 after a correction
to the trend estimates was made by using data up to November
2000 to estimate the permanent level shift (trend break) between
June and July 2000.
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HOW ARE
UNUSUAL EVENTS
TREATED IN THE
SEASONAL
ADJUSTMENT
PROCESS
continued

Figure 5 shows the impact of the pre-GST increase in Retail trade
on the seasonally adjusted estimate in June 2000. As pre-GST
spending is not part of the underlying behaviour of the series,
the trend would have been distorted (‘Trend before correction’)
if the normal seasonal adjustment process was allowed to
continue. The corrected trend (‘Trend after correction’) is also
shown, where some one-off pre-GST impacts were identified and

removed from the trend series.

FIGURE 5: RETAIL TRADE - TREND ESTIMATE BEFORE
AND AFTER CORRECTION.
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Figure 6 shows the impact of the new tax system on the
seasonally adjusted and trend estimates of retail trade series in
November 2000. It is important to have two different levels in the
retail trade series to distinguish between the pre- and post-GST
periods.

FIGURE 6: RETAIL TRADE - THE PRE-GST AND
POST-GST TREND.
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HOW ARE
UNUSUAL EVENTS
TREATED IN THE
SEASONAL
ADJUSTMENT
PROCESS
continued

4. A correction for a break in seasonal factors may be
introduced after three or more years of additional original
estimates are available. The trend estimates and seasonal
adjusted estimates are not revised prior to the correction.

Changes relating to taxation affected the Pay As You Earn (PAYE)
income tax refunds series used by National Accounts. These
included a change in the rate of processing refund applications
for individuals in 1991 and the introduction of self assessment in
1993. These changes impacted on the seasonal pattern of PAYE
refund payments as can be seen by close examination of the

FIGURE 7: P.A'Y.E. REFUNDS, 1985 TO 1995
WITH CORRECTION FOR SEASONAL BREAKS
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FIGURE 8: P.A.Y.E. REFUNDS, 1985 TO 1995,
WITHOUT CORRECTION FOR SEASONAL BREAKS.
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HOW ARE
UNUSUAL EVENTS
TREATED IN THE
SEASONAL
ADJUSTMENT
PROCESS
continued

CONCLUSION

FURTHER
INFORMATION

FURTHER READING

original data series in Figure 7 below. The seasonal peaks moved
from July, August and September prior to 1992 to August and
September. Figure 7 shows the corrected seasonal series, after
the impact of this change had been estimated and removed.
Figure 8 shows that if the breaks in seasonal patterns are not
corrected for, the seasonally adjusted estimates would be subject
to residual seasonality (note the peaks in July from 1991 to 1993
in the seasonally adjusted series) and increased volatility.

This paper has illustrated how the occurrence of unusual events
can impact on ABS time series seasonally adjusted and trend
estimates. The impact can be minimised in a timely manner if
reliable prior information exists for estimating the statistical
impact of the event. However, such information is usually not
available and, typically, the ABS has to estimate the extent of the
effect from the data itself. Prior to the correction being
introduced for seasonal adjustment, there may be a period
during which the seasonally adjusted estimates and trend
estimates are subject to some distortion. All the prior corrections
introduced are only used to produce better seasonally adjusted
and trend estimates. The published original time series estimates
are never altered for unusual real world events.

Some fine tuning of the corrections may be necessary even after
they have been made. For example, extreme corrections may be
refined when additional time periods have elapsed, or there may
be a need to fit trend break correction, or seasonal break
correction, once additional data is available. The appropriate
treatment will depend on the nature of the impact and upon how
much data and supplementary information is available.

For further information on this topic please contact Mark Zhang,
Director of Time Series Analysis on (02) 6252 5132 or by email
<mark.zhang@abs.gov.au>

Australian Bureau of Statistics (2003). A guide to interpreting
time series - monitoring “trends”, cat. no. 1349.0, ABS, Canberra

Australian Bureau of Statistics (2001). Information Paper:
Introductory Course on Time Series Analysis, cat. no.
1346.0.55.001, ABS, Canberra

Shiskin, J., Young, A. H. And Musgrave, J.C. (1967). The X11
Variant of the Census Method II Seasonal Adjustment Program.
Technical Paper 15, Bureau of the Census, U.S. Department of
Commerce, Washington, D.C.
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FEATURE ARTICLE:

INTRODUCTION

ASPECTS OF
QUALITY

EXPANDING THE USE OF INDICATORS OF SAMPLING
ERROR IN ABS ECONOMIC STATISTICS
PUBLICATIONS.

The purpose of this article is to outline recent improvements in
the way users are informed on the accuracy of data present in
ABS economic publications. For some time, many ABS
publications have annotated estimates within publication tables
to give an indication of the Relative Standard Error (RSE). Users
may be familiar with two annotations, ‘*’ and ‘**’ which indicate
RSEs between 25% and 50% and greater than 50%, respectively.

For economic statistics with RSEs less than 25%, a third
annotation symbol has been introduced. The carat symbol, ‘™,
is a unique annotation to publication tables in economic statistics
publications. It is intended to alert users to estimates which have
an RSE between 10% and 25% (though not equal to 25%).

The new annotation will be introduced to all relevant economic
statistics publications over the next 18 months. Table 1 at the end
of this article summarises the timetable for economic statistics
publications to introduce the use of the new annotation.

It is important to realise that RSE is only one indicator of the
quality of data, and only relates to sampling error. There are
many aspects to data quality that should be considered when
deciding if data are fit for a particular use. This article will
discuss some aspects of data quality that users should consider.

This article also discusses some of the complexities associated
with measuring the accuracy of seasonally adjusted, trend and
movements estimates.

Data are generally referenced with a particular use in mind.
Understanding the quality issues associated with the data is
important to ensure that the data are fit for the purpose for
which they are intended. For several years now, the ABS has been
focusing on how to best communicate the quality dimensions of
its data to users. The ABS uses an approach to considering data
quality, which is based on a framework developed by Statistics
Canada (see for example Brackstone (1999)).The quality of
statistical information is described in terms of six dimensions —
relevance, accuracy, timeliness, coherence, interpretability and
accessibility.

The relevance of statistical information reflects the degree to
which it meets the real needs of clients. It is concerned with
whether the available information sheds light on the issues most
important to users. Relevance is generally determined by such
issues as key concepts and classifications used, the scope of the
collection and reference period and is dependant on specific user
needs.

ABS ¢ AUSTRALIAN ECONOMIC INDICATORS ¢ 1350.0 * AUGUST 2003
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ASPECTS OF The accuracy of statistical information is the degree to which the

QUALITY information correctly describes the phenomena it was designed

continued to measure. It is usually characterised in terms of error in
statistical estimates and is traditionally decomposed into bias
(systematic error) and variance (random error) components. It
may also be described in terms of major sources of error that
potentially cause inaccuracy such as sampling errors and
non-sampling errors (Details of these sources of error are
discussed in the next section).

The timeliness of statistical information refers to the delay
between the reference point (or the end of the reference period)
to which the information pertains, and the date on which the
information becomes available.

The coherence of statistical information reflects the degree to
which it can be successfully brought together with other
statistical information within a broad analytic framework and
over time. Coherence encompasses the internal consistency of a
collection as well as its comparability both over time and with
other data sources. The use of standard concepts, classifications
and target populations promotes coherence, as does the use of
common methodology across surveys.

The interpretability of statistical information reflects the availability
of the supplementary information and metadata necessary to
interpret and utilise it appropriately. This information normally
covers the availability and clarity of metadata, including concepts,
classifications and measures of accuracy. In addition,
interpretability includes the appropriate presentation of data such
that it aids in the correct interpretation of the data.

The accessibility of statistical information refers to the ease with
which it can be referenced by users. This includes the ease with
which the existence of information can be ascertained, as well as
the suitability of the form or medium through which the
information can be accessed. The cost of the information may
also be an aspect of accessibility for some users.

Relevance, coherence, interpretability and accessibility are often
difficult to quantify, and qualitative statements such as those
appearing in explanatory notes provide readers with information
to help assess these dimensions.

MEASURING There are a number of specific types of indicators that can be

ACCURACY taken into account in reaching a judgement on the accuracy of
statistical information. In this section, we will focus on one
specific type of measure, that of sample error. The estimates
obtained from a sample of units in the population rather than the
entire population are subject to sample variability (ie an estimate
obtained from a sample may not be equal to the true population
value). However, an estimate will be correct to within a certain
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MEASURING
ACCURACY
continued

ANNOTATING
ACCURACY

degree of accuracy of the true population value. There are two
main measures of sample accuracy used for sample surveys.

The first measure of sampling error used is the standard error
(SE). There are about two chances in three that the estimate
obtained from a sample will be within one standard error of the
true population value, and about 19 chances in 20 that the
estimate obtained from the sample will be within two standard
errors of the true population value. The second measure of
accuracy used is the relative standard error (RSE), which is the
standard error divided by the estimate. The relative standard error
is often expressed as a percentage. The accuracy of two different
sample estimates may by compared by comparing their RSEs.

Sampling error is not the only source of inaccuracies in data.
Other inaccuracies, collectively referred to as non-sampling error,
can occur in any statistical collection regardless of whether the
collection is based on the full enumeration or a sample.
Examples of these are non-response, errors in reporting,
definition or classification difficulties, errors in data processing
and under-coverage of the frame from which the sample was
selected. Every effort is made to minimise non-sampling error
through careful design and testing of questionnaires, efficient
operating procedures and systems, and appropriate
methodologies.

As indicated above, for some time many ABS publications have
annotated estimates within publication tables to give an indication
of the RSE a particular estimate is likely to have. The annotation *
indicates an estimate’s RSE is between 25% and 50%, indicating
that the estimate should be used with caution as it is subject to
sampling variability too high for most practical purposes and the
annotation ** indicates an estimate’s RSE is greater than 50% and
is considered too unreliable for general use.

For economic statistics with RSEs less than 25%, a third
annotation symbol has been introduced. The carat symbol, ‘™’
which is intended to alert users to estimates which have an RSE
between 10% and 25% (though not equal to 25%). These
estimates should be used with caution as they are subject to
sampling variability too high for some purposes.

The new system of annotations is as follows:

RSE Range Annotation symbol to appear on ESG
estimates within this range

< 10% (nil)

10% <=RSE< 25% ~

25%<=RSE<= 50% *

> 50% *k

ABS ¢ AUSTRALIAN ECONOMIC INDICATORS ¢ 1350.0 * AUGUST 2003
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ANNOTATING While an SE for a movement estimate is quite straight forward to

MOVEMENT obtain, calculating a RSE can be misleading when estimates are

ESTIMATES close to zero. To avoid confusion, the ABS has chosen to use RSE
measures for level estimates only. Accordingly movement
estimates will not be annotated in economic statistics
publications but users should be aware that these estimates are
also subject to sampling variability.

ANNOTATING Annotations on seasonally adjusted and trend estimates would also
SEASONALLY be desirable but the errors relating to seasonally adjusted and
ADJUSTED AND trend estimates are not easily inferred from the sampling errors for
TREND ESTIMATES the related original estimates. This is despite the fact that the

original estimate errors contribute a large proportion of the
seasonal adjustment error. In addition, different accuracy
measures may be more suitable to seasonally adjusted and trend
estimates. These include the amount of irregularity in the series or
impact of revisions on the seasonally adjusted and trend estimates.

TABLE 1. FUTURE USE OF RSE ANNOTATIONS IN ESG PUBLICATIONS

Targeted
release
Publication Cat. no. Issue date
Agricultural Commodities, Australia 7121.0 2001-2002 15/07/03
Australian Industry 8155.0 2002-2003 December 2004
Building Activity, Australia 8752.0 March 2003 17/07/03
Business Indicators, Australia 5676.0 September 2003 01/12/03
Business Use of Information Technology 8129.0 2002-2003 March 2004
Characteristics of Small Business, Australia 8127.0 2003 01/02/04
Consultant Engineering Services, Australia 8693.0 2001-2002 03/07/03
Electricity, Gas, Water and Sewerage Operations,

Australia 8226.0 2001-2002 September 2003*
Employment Services, Australia 8558.0 2001-2002 28/07/03
Engineering Construction Activity, Australia 8762.0 March 2003 17/07/03
Environmental Issues: People’s Views and Practices 4602.0 March 2003 November 2003
Environment Protection, Mining and Manufacturing

Industries, Australia 4603.0 2002-2003 September 2004
Government Use of Information Technology, Australia 8119.0 2002-2003 June 2004
Household Use of Information Technology, Australia 8146.0 2001 to 2002 25/08/03
Information and Communication Technology, Australia 8126.0 2002-2003 July 2004
Innovation in Australian Business 8118.0 2002-2003 November 2004
Legal Practices, Australia 8667.0 2001-2002 25/06/03
Manufacturing Industry, Australia, Preliminary 8201.0 2002-2003 March 2004
Manufacturing Industry, Australia 8221.0 2001-2002 September 2003*
Manufacturing Industry, New South Wales and Australian

Capital Territory 8221.1 2001-2002 March 2004
Manufacturing Industry, Victoria 8221.2 2001-2002 March 2004
Manufacturing Industry, Queensland 8221.3 2001-2002 March 2004
Manufacturing Industry, South Australia 8221.4 2001-2002 March 2004
Manufacturing Industry, Western Australia 8221.5 2001-2002 March 2004
Manufacturing Industry, Tasmania 8221.6 2001-2002 March 2004
Market Research Services, Australia 8556.0 2001-2002 01/07/03
Mining Operations, Australia 8415.0 2001-2002 September 2003*
Private Medical Practice, Australia 8685.0 2001-2002 27/08/03
Private New Capital Expenditure and Expected

Expenditure, Australia 5625.0 September 2003 27/11/03
Retail Trade, Australia 8501.0 July 2003 02/09/03
Use of Information Technology on Farms, Australia 8150.0 June 2002 October 2003
Value of Agricultural Commodities Produced, Australia 7503.0 2001-2002 02/09/03

* Delay in release expected

16 ABS ¢ AUSTRALIAN ECONOMIC INDICATORS « 1350.0 * AUGUST 2003



ANNOTATING ‘What-if’ analysis remains the preferred indicator of quality of

SEASONALLY trend estimates for the latest periods of a time series. This analysis
ADJUSTED AND is essentially a sensitivity analysis based on possible, but unknown
TREND ESTIMATES next period estimates of seasonally adjusted values which could
continued contribute to the revision of the current trend estimates.

FUTURE For the reasons set out above, RSE annotations will only apply to
DIRECTIONS estimates of levels in original terms although consideration of

annotations for seasonally adjusted and trend estimates, as well
as for movement estimates, will continue.

Table 1 indicates the expected timetable for the introduction of

«c AN\

the new annotation into economic statistics publications.
Some publications have already incorporated the new

annotation.

At this stage, the annotations are to be applied in printed
economic publications (and their electronic equivalent) only.
The ABS is aware of a significant number of users accessing data
electronically through services such as AusStats, ABS@ and the
time series service provided by secondary providers. Whilst the
ABS electronic data services does not yet have the capacity to
display such annotations, we will continue to look at ways of
providing such annotations.

FURTHER For further information about ABS plans to improve reliability
INFORMATION annotations in publication tables please contact Paul Sutcliffe on
02 6252 6759.

REFERENCE Brackstone, G. (1999) ‘Managing Data Quality in a Statistical
Agency’, Survey Methodology, vol. 25, no. 2, December 1999.
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FEATURE ARTICLE:

INTRODUCTION

POPULATION, PARTICIPATION AND PRODUCTIVITY —
CONTRIBUTIONS TO AUSTRALIA'S ECONOMIC
GROWTH

Following the downturn of the early 1990s, Australia experienced
more than a decade of sturdy economic growth.

Between the March quarter 1993 and March quarter 2003, the
average rate of growth in real gross domestic product (GDP, the
total value of goods and services produced in Australia) was 3.8%
a year. Over the same period, Australia’s population grew at an
average rate of 1.2% a year, leading to a growth in real per capita
GDP (one measure of material living standards) of 2.6% a year.

REAL GROSS DOMESTIC PRODUCT PER CAPITA

GDP index
—— GDP per capita 150
Population
140

130
120

110

r T T T T 1 - 100
Mar Mar Mar Mar Mar Mar
1993 1995 1997 1999 2001 2003

Index base: March quarter 1993 = 100.0.
Source: Australian National Accounts: National Income, Expenditure and Product (cat. no. 5206.0).

There are many ways of analysing economic growth. One
illuminating perspective is in terms of changes in the amount and
productivity of labour. This style of analysis, which was used in
Intergenerational Report: 2002—-03 Budget Paper No. 5, released
by the Commonwealth Treasurer in May 2002, begins from the
following decomposition:

Real GDP / Population

= Real GDP / Hours worked (commonly called “labour
productivity”)

x Hours worked / Employed persons (“average hours worked”)
x Employed persons / Labour force

x Labour force / Population aged 15 years and over
(“participation rate”)

x Population aged 15 years and over / Total population

Each of these components is examined in more detail in the
following sections.
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LABOUR REAL GDP PER HOUR WORKED
index

PRODUCTIVITY 125
- 120
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- 105

r T T T T 1 - 100
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Index base: March quarter 1993 = 100.0.
Source: Australian National Accounts: National Income, Expenditure and Product (cat. no. 5206.0).

Between March 1993 and March 2003, the amount of real GDP
per hour worked rose by more than 20% — an annual average
growth of 1.8%.

The improvement in labour productivity reflects two kinds of
change — increases in the ratio of capital to labour (“capital
deepening”) and improvements in multifactor productivity (the
amount of output per unit of labour and capital combined).

Underlying these changes were influences such as technological
advances, improvements to the quality of labour or management
practices, and shifts of labour, capital and other inputs toward
firms or industries that are more productive.
AVERAGE HOURS ndex
WORKED

- 100
99

- 98

T T T T T 1 - 97
Mar Mar Mar Mar Mar Mar
1993 1995 1997 1999 2001 2003

Index base: March quarter 1993 = 100.0.

Source: Australian National Accounts: National Income, Expenditure and Product (cat. no. 5206.0),
Australian Labour Market Statistics (cat. no. 6105.0).

Between March 1993 and March 2003, the average hours worked
by employed persons fell by 3% — an annual average fall of 0.3%.

During this period, there was a strong rise in the number of
part-time employees (up by 51%, whereas the number of
full-time employees rose by 16%). There was a partly offsetting
increase in the average working hours of full-time employees.
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RATIO OF
EMPLOYED
PERSONS TO
LABOUR FORCE

PARTICIPATION
RATE

%
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Source: Australian Labour Market Statistics (cat. no. 6105.0).

Between March 1993 and March 2003, the proportion of the
labour force that was employed rose from 89% to 94% — an
annual average growth of 0.5%. This was mirrored by a fall in the
unemployment rate, and reflected in part the generally buoyant
state of the Australian economy through the past decade.

%
r64.5
r64.0
-63.5

-63.0

r62.5

-62.0

Mar Mar Mar Mar Mar Mar
1993 1995 1997 1999 2001 2003

Source: Australian Labour Market Statistics (cat. no. 6105.0).

Between March 1993 and March 2003, the labour force
participation rate rose from 62% to 64% — an annual average
growth of 0.3%.

Males and females have shown opposite trends — the
participation rate for males fell from 75% to 72%, whereas the
rate for females rose from 52% to 56%.
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RATIO OF
POPULATION AGED
15 YEARS AND
OVER TO TOTAL
POPULATION

CONCLUSION

FURTHER
INFORMATION

%
r80.0

r79.5

F79.0

-78.5

r78.0

-77.5
Mar Mar Mar Mar Mar Mar
1993 1995 1997 1999 2001 2003

Source: Australian Demographic Statistics (cat. no. 3101.0) and ABS population projections.

Between March 1993 and March 2003, the proportion of the
population that was 15 years of age or more rose from 78% to
80% — an annual average growth of 0.2%. This is consistent with
the pattern of structural population ageing in Australia.

Average annual
growth rate Mar

93 to Mar 03
Component %
Real GDP / Hours worked (labour productivity) 1.8
Hours worked / Employed persons (average hours worked) -0.3
Employed persons / Labour force 0.5
Labour force / Population aged 15 and over (participation rate) 0.3
Population aged 15 and over / Total population 0.2
Real GDP / Total population 2.6

Of the five components, the largest contributor to the growth in
real per capita GDP during the past decade has been the
improvement in labour productivity.

For more information about the analysis please contact Jon Hall
on Canberra 02 6252 7221, or via email at
<jon.hall@abs.gov.au>.
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TABLES
1.1 GDP and other selected aggregates, chain volume measures. . . . . . . . . . . . .. 24
1.2 Expenditure on gross domestic product, chain volume measures . . . . . . . . . . .. 25
1.3 Gross value added by industry at basic prices, chain volume measures . . . . . . . . . 27
1.4 Income component of gross domestic product account. . . . . . . . . . . ... ... 29
1.5 National income account. . . . . . . . . . . . . e e e e 30
1.6 National accounts ratiosand indexes . . . . . . . . . . . . . ... oo 31
1.7 All Australian governments . . . . . . . . . L L L e e e e e e e e e e e 32
1.8 All Australian governments: gfs balancesheet . . . . . . . . . . . . . . ... ..., 32

RELATED PUBLICATIONS
Australian System of National Accounts cat. no. 5204.0 — annual
Australian National Accounts: National Income, Expenditure and Product cat. no. 5206.0 — quarterly
Balance of Payments and International Investment Position, Australia cat. no. 5302.0

Government Finance Statistics, Australia cat. no. 5512.0
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NATIONAL GDP, GDP AND REAL NET NATIONAL DISPOSABLE INCOME,
ACCOUNTS Chain volume measure— Chain volume measure, Trend—
Quarterly % change Quarterly % change
% 9
—— Trend ~2.0 %
Historical long-term trend ) 2.0
F1.5
1.0
05 — oGP
Real net national disposable income
-0.0
-0.0 T T T T |
y y : ) h Mar Mar Mar Mar Mar
Mar Mar Mar Mar Mar
1995 1997 1999 2001 2003 1995 1997 1999 2001 2003
Source: cat. no. 1350.0 & 5206.0, quarterly data. Source: cat. no. 5206.0, quarterly data.
TABLE 1.1 GDP AND OTHER SELECTED AGGREGATES
Chain Volume Measures, Reference year 2000-2001
Real
gross Domestic Gross
domestic final Non-farm national
Period GDP income demand GDP expenditure
ANNUAL ($ MILLION)
1993-1994 510,002 498,880 503,087 494,919 501,975
1994-1995 531,577 522,514 533,090 519,745 533,535
1995-1996 554,001 547,838 551,288 538,225 549,979
1996-1997 574,989 572,210 571,668 557,346 570,355
1997-1998 600,590 597,765 603,846 583,643 602,505
1998-1999 632,488 623,069 633,956 613,067 637,839
1999-2000 657,771 653,539 666,785 636,328 668,343
2000-2001 669,307 669,307 668,454 647,884 668,432
2001-2002 695,128 698,171 699,028 672,907 699,315
PERCENTAGE CHANGE FROM PREVIOUS YEAR
1993-1994 3.9 3.3 2.9 3.9 3.0
1994-1995 4.2 4.7 6.0 5.0 6.3
1995-1996 4.2 4.8 3.4 3.6 3.1
1996-1997 3.8 4.4 3.7 3.6 3.7
1997-1998 4.5 4.5 5.6 4.7 5.6
1998-1999 5.3 4.2 5.0 5.0 5.9
1999-2000 4.0 4.9 5.2 3.8 4.8
2000-2001 1.8 2.4 0.3 1.8 0.0
2001-2002 3.9 4.3 4.6 3.9 4.6
SEASONALLY ADJUSTED
2000-2001
March 167,328 167,286 167,252 161,887 166,381
June 169,338 169,447 168,219 163,744 168,197
2001-2002
September 171,378 171,577 170,512 165,907 170,347
December 173,557 173,815 173,824 167,723 174,255
March 174,409 175,833 175,699 168,680 175,619
June 175,784 176,946 178,993 170,597 178,643
2002-2003
September 177,620 179,133 180,710 173,190 180,628
December 178,238 179,766 184,985 174,244 184,512
March 179,453 181,670 185,174 175,621 186,611
SEASONALLY ADJUSTED — PERCENTAGE CHANGE FROM PREVIOUS QUARTER
2002-2003
September 1.0 1.2 1.0 1.5 1.1
December 0.3 0.4 2.4 0.6 2.2
March 0.7 1.1 0.1 0.8 1.1
TREND — PERCENTAGE CHANGE FROM PREVIOUS QUARTER
2002-2003
September 0.7 0.8 1.4 1.1 1.4
December 0.7 0.8 1.3 1.0 1.6
March 0.6 0.8 1.1 0.8 1.4

Source: Australian National Accounts: National Income, Expenditure and Product, cat. no. 5206.0.
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O Lo GO IN GDP, TOTAL GROSS FIXED CAPITAL FORMATION,
Chain volume measure, Trend _ Chain volume measure— Quarterty % change
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Source: cat. no. 5206.0, quarterly data.
Source: cat. no. 5206.0, quarterly data.
TABLE 1.2 EXPENDITURE ON GROSS DOMESTIC PRODUCT
Chain Volume Measures, Reference year 2000-2001
Final consgmptlon Gross fixed capital formation Exports Imports
expenditure of of
Public General Change goods goods  Statistical
Govern- corpor- govern- in and and discre-
Period Household ment Private ations ment inventories services services pancy GDP
ANNUAL ($ MILLION)
1993-1994 306,105 96,215 79,803 10,106 11,519 1,157 96,863 89,675 -797 510,002
1994-1995 321,119 99,356 88,313 12,079 12,359 3,118 101,579 104,496 0 531,577
1995-1996 333,321 103,381 91,446 11,396 12,111 -272 111,972 108,711 0 554,001
1996-1997 342,987 104,870 101,010 9,670 13,228 -808 123,708 119,505 0 574,989
1997-1998 359,429 108,830 114,706 8,107 12,909 -37 128,278 131,124 0 600,590
1998-1999 376,757 113,236 118,745 11,666 13,545 5,336 130,891 137,451 0 632,488
1999-2000 392,262 118,414 130,833 9,128 16,074 2,650 143,134 154,606 0 657,771
2000-2001 403,875 120,989 118,449 8,967 16,174 -22 153,511 152,636 0 669,307
2001-2002 417,042 125,036 130,050 11,392 15,507 288 151,315 156,019 517 695,128
PERCENTAGE CHANGE FROM PREVIOUS YEAR
1993-1994 2.3 0.8 9.5 -7.0 0.4 na 9.7 6.7 na 3.9
1994-1995 4.9 3.3 10.7 19.5 7.3 4.9 16.5 4.2
1995-1996 3.8 4.1 3.5 -5.7 -2.0 10.2 4.0 4.2
1996-1997 2.9 1.4 10.5 -15.1 9.2 10.5 9.9 3.8
1997-1998 4.8 3.8 13.6 -16.2 -2.4 3.7 9.7 4.5
1998-1999 4.8 4.0 3.5 43.9 4.9 2.0 4.8 5.3
1999-2000 4.1 4.6 10.2 -21.8 18.7 9.4 12.5 4.0
2000-2001 3.0 2.2 -9.5 -1.8 0.6 7.2 -1.3 1.8
2001-2002 3.3 3.3 9.8 27.0 -4.1 -1.4 2.2 3.9
CONTRIBUTION TO ANNUAL GROWTH

1993-1994 1.4 0.2 1.4 -0.2 0.0 0.1 1.7 1.1 0.3 3.9
1994-1995 2.9 0.6 1.7 0.4 0.2 0.4 0.9 2.9 0.2 4.2
1995-1996 2.3 0.8 0.6 -0.1 0.0 -0.6 2.0 0.8 0.0 4.2
1996-1997 1.7 0.3 1.7 -0.3 0.2 -0.1 2.1 1.9 0.0 3.8
1997-1998 2.9 0.7 2.4 -0.3 -0.1 0.1 0.8 2.0 0.0 4.5
1998-1999 2.9 0.7 0.7 0.6 0.1 0.9 0.4 1.1 0.0 5.3
1999-2000 2.5 0.8 1.9 -0.4 0.4 -0.4 1.9 2.7 0.0 4.0
2000-2001 1.8 0.4 -1.9 0.0 0.0 -0.4 1.6 -0.3 0.0 1.8
2001-2002 2.0 0.6 1.7 0.4 -0.1 0.0 -0.3 0.5 0.1 3.9

Source: Australian National Accounts: National Income, Expenditure and Product, cat. no. 5206.0.
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Chain volume measure—

Chain volume measure, Trend—

PRIVATE GFCF: SELECTED COMPONENTS,

Quarterly % change Quarterly % change
% %
15 15
10 10
r"\ 5 /\ /\ (i
7 o — s
—— Trend -5 —— Dwellings 10
Seasonally adjusted _10 Other buildings and structures 15
r T T T 1 r T T 1
Mar Mar Mar Mar Mar Mar Mar Mar Mar Mar
1995 1997 1999 2001 2003 1995 1997 1999 2001 2003
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TABLE 1.2 EXPENDITURE ON GROSS DOMESTIC PRODUCT
Chain Volume Measures, Reference year 2000-2001 — continued
Final const_;mp tion Gross fixed capital formation Exports Imports
expenditure of of
Public General Change goods goods Statistical
Govern- corpor- govern- in and and discre-
Period Household ment Private ations ment inventories services services pancy GDP
SEASONALLY ADJUSTED ($ MILLION)
2000-2001
March 101,351 30,199 29,373 2,185 4,141 -834 38,195 37,805 566 167,328
June 102,134 30,334 29,366 2,533 3,829 -51 38,545 37,291 -87 169,338
2001-2002
September 102,410 30,873 31,001 2,277 3,950 -164 38,180 36,800 -349 171,378
December 103,445 31,148 32,197 3,028 4,007 431 37,117 38,227 412 173,557
March 104,957 31,437 32,532 2,773 4,000 -80 37,860 39,666 595 174,409
June 106,231 31,578 34,320 3,315 3,549 -350 38,158 41,327 311 175,784
2002-2003
September 107,039 31,919 35,391 2,737 3,624 -82 37,772 41,675 894 177,620
December 107,609 32,545 38,019 2,886 3,925 472 37,974 44,641 393 178,238
March 108,674 32,389 37,685 2,722 3,703 1,437 37,816 44,912 -63 179,453
PERCENTAGE CHANGE FROM PREVIOUS QUARTER
2001-2002
March 1.5 0.9 1.0 -8.4 -0.2 na 2.0 3.8 na 0.5
June 1.2 0.4 5.5 19.5 -11.3 0.8 4.2 0.8
2002-2003
September 0.8 1.1 3.1 -17.4 2.1 na -1.0 0.8 na 1.0
December 0.5 2.0 7.4 5.4 8.3 0.5 7.1 0.3
March 1.0 -0.5 -0.9 -5.7 -5.7 -0.4 0.6 0.7
PERCENTAGE CHANGE FROM SAME QUARTER OF PREVIOUS YEAR
2001-2002
March 3.6 4.1 10.8 26.9 -3.4 na -0.9 4.9 na 4.2
June 4.0 4.1 16.9 30.9 -7.3 -1.0 10.8 3.8
2002-2003
September 4.5 3.4 14.2 20.2 -8.3 na -1.1 13.2 na 3.6
December 4.0 4.5 18.1 -4.7 -2.0 2.3 16.8 2.7
March 3.5 3.0 15.8 -1.8 -7.4 -0.1 13.2 2.9
CONTRIBUTION TO QUARTERLY GROWTH
2001-2002
March 0.9 0.2 0.2 -0.1 0.0 -0.3 0.4 -0.8 0.1 0.5
June 0.7 0.1 1.0 0.3 -0.3 -0.2 0.2 -1.0 -0.2 0.8
2002-2003
September 0.5 0.2 0.6 -0.3 0.0 0.2 -0.2 -0.2 0.3 1.0
December 0.3 0.4 1.5 0.1 0.2 -0.2 0.1 -1.7 -0.3 0.3
March 0.6 -0.1 -0.2 -0.1 -0.1 1.1 -0.1 -0.2 -0.3 0.7

Source: Australian National Accounts: National Income, Expenditure and Product, cat. no. 5206.0.
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TABLE 1.3 GROSS VALUE ADDED BY INDUSTRY AT BASIC PRICES(a)
Chain Volume M Ires, Reference year 2000-2001

Electricity, Accom-
Agriculture, gas modation,
forestry and cafes and Transport ~ Commun-
and Manufac- water  Construc- Wholesale Retail restau- and ication
Period fishing Mining turing supply tion trade Trade rants storage services
ANNUAL ($ MILLION)
1993-1994 16,685 24,665 63,046 13,582 29,914 23,471 24,779 10,744 23,590 10,740
1994-1995 13,842 26,363 64,385 13,953 31,432 26,052 26,022 11,662 25,034 12,011
1995-1996 17,093 28,392 65,834 14,151 31,905 27,690 27,054 11,568 27,097 13,181
1996-1997 18,492 28,858 67,182 14,101 32,696 29,188 28,438 12,194 28,270 14,536
1997-1998 18,329 29,810 69,374 14,601 35,987 30,973 29,410 12,573 28,774 16,093
1998-1999 20,178 29,686 70,749 14,837 39,171 32,047 30,986 13,654 29,535 17,844
1999-2000 21,720 31,383 71,429 15,156 41,398 33,654 32,305 14,335 30,725 19,089
2000-2001 21,618 33,975 73,354 15,351 34,927 33,509 32,851 14,744 32,318 19,236
2001-2002 22,763 33,786 76,293 15,286 39,114 34,756 34,623 15,241 33,950 19,877
PERCENTAGE CHANGE FROM PREVIOUS YEAR
1993-1994 3.7 1.8 4.5 3.5 6.4 7.7 3.2 6.8 5.5 9.2
1994-1995 -17.0 6.9 2.1 2.7 5.1 11.0 5.0 8.5 6.1 11.8
1995-1996 23.5 7.7 2.3 1.4 1.5 6.3 4.0 -0.8 8.2 9.7
1996-1997 8.2 1.6 2.0 -0.4 2.5 5.4 5.1 5.4 4.3 10.3
1997-1998 -0.9 3.3 3.3 3.5 10.1 6.1 3.4 3.1 1.8 10.7
1998-1999 10.1 -0.4 2.0 1.6 8.8 3.5 5.4 8.6 2.6 10.9
1999-2000 7.6 5.7 1.0 2.2 5.7 5.0 4.3 5.0 4.0 7.0
2000-2001 -0.5 8.3 2.7 1.3 -15.6 -0.4 1.7 2.9 5.2 0.8
2001-2002 5.3 -0.6 4.0 -0.4 12.0 3.7 5.4 3.4 5.0 3.3
SEASONALLY ADJUSTED ($ MILLION)
2000-2001
March 5,489 8,631 18,047 3,855 8,541 8,353 8,301 3,723 8,119 4,799
June 5,422 8,574 18,552 3,790 8,882 8,395 8,357 3,767 8,265 4,846
2001-2002
September 5,577 8,418 18,627 3,772 9,292 8,434 8,468 3,869 8,388 4,865
December 5,973 8,532 18,999 3,851 9,743 8,744 8,554 3,764 8,377 4,897
March 5,871 8,517 19,292 3,830 9,709 8,787 8,728 3,771 8,543 5,026
June 5,343 8,319 19,376 3,833 10,371 8,791 8,873 3,837 8,643 5,089
2002-2003
September 4,597 8,474 19,355 3,905 11,147 9,155 8,968 3,960 8,882 5,176
December 4,234 8,601 19,215 3,917 11,602 8,953 8,964 3,947 8,937 5,064
March 4,075 8,402 19,468 3,823 11,960 9,187 9,036 4,001 8,872 5,144
PERCENTAGE CHANGE FROM PREVIOUS QUARTER
2001-2002
March -1.7 -0.2 1.5 -0.5 -0.4 0.5 2.0 0.2 2.0 2.6
June -9.0 -2.3 0.4 0.1 6.8 0.1 1.7 1.8 1.2 1.3
2002-2003
September -14.0 1.9 -0.1 1.9 7.5 4.1 1.1 3.2 2.8 1.7
December -7.9 1.5 -0.7 0.3 4.1 -2.2 0.0 -0.3 0.6 2.2
March -3.8 —2.3 1.3 —2.4 3.1 2.6 0.8 1.4 -0.7 1.6

(a) Basic prices are the amounts received by producers, including the value of any subsidies or products, but before any taxes on products.

Source: Australian National Accounts: National Income, Expenditure and Product, cat. no. 5206.0.
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TABLE 1.3 GROSS VALUE ADDED BY INDUSTRY AT BASIC PRICES(a)

Chain Volume Measures, Reference year 2000-2001 — continued

Govern- Gross
ment Health  Cultural value Taxes
Property  adminis- and and Personal Owner- added less Statistica
Finance and tration comm- recre- and ship at subsidies i
and  business and Edu- unity  ational other of basic on discre-
Period insurance  services  defence cation services services services dwellings prices  products pancy  GDP(b)
ANNUAL ($ MILLION)
1993-1994 32,034 47,916 21,513 26,167 29,147 9,153 11,035 45,587 464,294 44,541 779 510,002
1994-1995 33,951 51,015 22,411 26,332 30,429 9,663 11,728 47,348 483,714 48,646 0 531,577
1995-1996 35,103 52,660 22,388 26,952 32,168 9,649 12,275 48,599 504,665 50,085 0 554,001
1996-1997 35,776 56,065 23,297 27,624 32,977 9,808 12,701 51,428 523,784 51,327 0 574,989
1997-1998 37,232 59,926 23,115 28,228 34,115 10,368 13,302 53,281 545,651 55,183 0 600,590
1998-1999 41,777 65,085 24,382 28,944 35,031 10,731 13,856 55,813 574,500 58,265 0 632,488
1999-2000 44,427 68,908 24,551 29,309 36,620 11,021 14,361 57,908 598,047 59,944 0 657,771
2000-2001 44,867 73,556 25,183 29,861 38,229 11,782 14,713 60,085 610,159 59,148 0 669,307
2001-2002 46,276 77,577 25,454 30,315 40,120 11,939 15,549 62,038 634,958 61,135 -965 695,128
PERCENTAGE CHANGE FROM PREVIOUS YEAR
1993-1994 1.5 2.7 4.2 0.9 3.9 2.4 0.9 3.6 3.8 4.8 na 3.9
1994-1995 6.0 6.5 4.2 0.6 4.4 5.6 6.3 3.9 4.2 9.2 4.2
1995-1996 3.4 3.2 -0.1 2.4 5.7 -0.1 4.7 2.6 4.3 3.0 4.2
1996-1997 1.9 6.5 4.1 2.5 2.5 1.6 3.5 5.8 3.8 2.5 3.8
1997-1998 4.1 6.9 -0.8 2.2 3.5 5.7 4.7 3.6 4.2 7.5 4.5
1998-1999 12.2 8.6 5.5 2.5 2.7 3.5 4.2 4.8 5.3 5.6 5.3
1999-2000 6.3 5.9 0.7 1.3 4.5 2.7 3.6 3.8 4.1 2.9 4.0
2000-2001 1.0 6.7 2.6 1.9 4.4 6.9 2.5 3.8 2.0 -1.3 1.8
2001-2002 3.1 5.5 1.1 1.5 4.9 1.3 5.7 3.3 4.1 3.4 3.9
SEASONALLY ADJUSTED ($ MILLION)
2000-2001
March 11,231 18,406 6,392 7,485 9,815 2,853 3,716 15,076 152,828 14,825 -326 167,328
June 11,305 18,896 6,273 7,514 9,997 2,887 3,850 15,178 154,829 14,795 -302 169,338
2001-2002
September 11,429 19,246 6,364 7,540 9,889 2,983 3,841 15,308 156,308 14,912 158 171,378
December 11,518 19,507 6,298 7,565 10,048 2,974 3,942 15,453 158,738 15,385 -566 173,557
March 11,573 19,541 6,353 7,592 9,992 2,987 3,928 15,574 159,613 15,382 -586 174,409
June 11,756 19,283 6,440 7,619 10,191 2,995 3,839 15,704 160,300 15,456 29 175,784
2002-2003
September 11,898 19,278 6,462 7,646 10,316 3,070 3,967 15,840 162,097 15,643 -120 177,620
December 11,942 19,251 6,536 7,674 10,357 3,174 4,071 15,965 162,403 15,792 43 178,238
March 12,071 18,975 6,496 7,702 10,378 3,114 4,009 16,105 162,820 15,766 867 179,453
PERCENTAGE CHANGE FROM PREVIOUS QUARTER
2001-2002
March 0.5 0.2 0.9 0.3 -0.6 0.4 -0.3 0.8 0.6 0.0 na 0.5
June 1.6 -1.3 1.4 0.4 2.0 0.3 -2.3 0.8 0.4 0.5 0.8
2002-2003
September 1.2 0.0 0.3 0.4 1.2 2.5 3.3 0.9 1.1 1.2 na 1.0
December 0.4 -0.1 1.1 0.4 0.4 3.4 2.6 0.8 0.2 1.0 0.3
March 1.1 -1.4 -0.6 0.4 0.2 -1.9 -1.5 0.9 0.3 -0.2 0.7

(a) Basic prices are the amounts received by producers, including the value of any subsidies or products, but before any taxes on products.
(b) GDP at purchaser’s prices.

Source: Australian National Accounts: National Income, Expenditure and Product, cat. no. 5206.0.
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TABLE 1.4 INCOME COMPONENT OF GROSS DOMESTIC PRODUCT ACCOUNT
Gross operating surplus and mixed income Taxes less
subsidies
Compen- Non-financial on
sation corporations GDP at  production Statistical
of General Financial factor and discre
Period employees Private Public  government corporations cost imports pancy GDP
ANNUAL ($ MILLION)
1993-1994 211,802 63,420 20,112 9,817 11,505 397,651 49,361 12 447,024
1994-1995 224,450 67,382 19,643 10,187 10,656 416,599 54,749 0 471,348
1995-1996 241,100 74,079 18,618 10,637 9,864 443,787 59,041 0 502,828
1996-1997 257,968 79,552 18,854 10,835 9,012 468,126 61,760 0 529,886
1997-1998 268,912 86,020 20,384 11,216 12,528 496,674 64,555 0 561,229
1998-1999 286,609 91,094 18,172 11,725 11,432 522,075 69,842 0 591,917
1999-2000 302,385 99,284 18,099 12,217 13,911 555,308 73,312 0 628,621
2000-2001 321,727 99,971 18,912 13,017 18,111 586,988 82,316 0 669,307
2001-2002 338,332 106,494 19,514 13,484 20,596 623,879 87,589 475 711,943
PERCENTAGE CHANGE FROM PREVIOUS YEAR
1993-1994 4.2 7.7 7.0 4.0 5.1 4.4 11.9 na 4.9
1994-1995 6.0 6.2 -2.3 3.8 -7.4 4.8 10.9 5.4
1995-1996 7.4 9.9 -5.2 4.4 -7.4 6.5 7.8 6.7
1996-1997 7.0 7.4 1.3 1.9 -8.6 5.5 4.6 5.4
1997-1998 4.2 8.1 8.1 3.5 39.0 6.1 4.5 5.9
1998-1999 6.6 5.9 -10.9 4.5 -8.7 5.1 8.2 5.5
1999-2000 5.5 9.0 -0.4 4.2 21.7 6.4 5.0 6.2
2000-2001 6.4 0.7 4.5 6.5 30.2 5.7 12.3 6.5
2001-2002 5.2 6.5 3.2 3.6 13.7 6.3 6.4 6.4
SEASONALLY ADJUSTED ($ MILLION)
2000-2001
March 80,868 24,548 4,762 3,279 4,659 147,108 21,353 13 168,474
June 82,337 24,837 4,973 3,308 4,814 149,553 21,574 587 171,714
2001-2002
September 83,145 24,550 5,167 3,322 4,934 152,023 21,642 241 173,906
December 83,838 26,861 4,962 3,351 5,090 155,243 21,446 81 176,770
March 85,130 27,452 4,783 3,385 5,227 157,751 22,011 -172 179,590
June 86,405 27,788 4,613 3,426 5,345 159,442 22,589 -558 181,474
2002-2003
September 87,966 29,006 4,876 3,471 5,436 162,229 23,219 -1,016 184,432
December 89,178 29,406 5,117 3,511 5,555 164,056 23,154 -669 186,540
March 90,859 30,052 5,405 3,552 5,685 167,374 23,557 -1,069 189,861
PERCENTAGE CHANGE FROM PREVIOUS QUARTER
2001-2002
March 1.5 2.2 -3.6 1.0 2.7 1.6 2.6 na 1.6
June 1.5 1.2 -3.6 1.2 2.3 1.1 2.6 1.0
2002-2003
September 1.8 4.4 5.7 1.3 1.7 1.7 2.8 na 1.6
December 1.4 1.4 4.9 1.2 2.2 1.1 -0.3 1.1
March 1.9 2.2 5.6 1.2 2.3 2.0 1.7 1.8

Source: Australian National Accounts: National Income, Expenditure and Product, cat. no. 5206.0.
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TABLE 1.5 NATIONAL INCOME ACCOUNT
ACCOUNTS Taxes Net Net
Gross less primary ~ secondary
operating subsidies income income Final
Compen- surplus on receivable receivable consump- Consump-
sation and production from from Gross tion tion Net
of mixed and non- non-  disposable expend- of fixed saving
Period employees income imports residents residents income iture capital (a)
ANNUAL ($ MILLION)
1993-1994 211,802 185,849 49,361 -13,534 -132 433,346 350,338 73,759 9,249
1994-1995 224,450 192,149 54,749 -18,117 -323 452,908 370,606 76,239 6,062
1995-1996 241,100 202,687 59,041 -19,533 64 483,359 394,025 78,584 10,751
1996-1997 257,968 210,158 61,760 -19,151 -21 510,714 410,738 80,330 19,645
1997-1998 268,912 227,762 64,555 -18,091 22 543,160 436,434 86,072 20,654
1998-1999 286,609 235,466 69,842 -18,430 -749 572,738 462,686 91,216 18,836
1999-2000 302,385 252,923 73,312 -18,150 218 610,688 489,431 97,821 23,436
2000-2001 321,727 265,261 82,316 -19,077 32 650,259 524,864 104,927 20,468
2001-2002 338,332 285,547 87,589 -20,251 -17 691,200 554,126 112,507 24,566
SEASONALLY ADJUSTED ($ MILLION)
2000-2001
March 80,868 66,240 21,353 -4,739 71 163,793 132,191 26,456 5,146
June 82,337 67,216 21,574 -5,010 17 166,134 134,177 26,924 5,033
2001-2002
September 83,145 68,878 21,642 -4,973 15 168,707 135,059 27,399 6,249
December 83,838 71,405 21,446 -4,965 -64 171,660 137,242 27,873 6,545
March 85,130 72,621 22,011 -5,148 25 174,638 139,922 28,365 6,352
June 86,405 73,037 22,589 -5,273 5 176,764 142,191 28,870 5,703
2002-2003
September 87,966 74,263 23,219 -5,395 -29 180,024 144,413 29,386 6,226
December 89,178 74,878 23,154 -5,800 -117 181,293 146,355 29,896 5,041
March 90,859 76,514 23,557 -5,282 -25 185,624 148,689 30,423 6,511

(a) Saving derived as a balancing item.

Source: Australian National Accounts: National Income, Expenditure and Product, cat. no. 5206.0.
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LABOUR PRODUCTIVITY (PROXY) TREND,
GDP Market sector, Chain volume measure—
Quarterly % change
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Source: cat. no. 5206.0, quarterly data.

TABLE 1.6 NATIONAL ACCOUNTS RATIOS AND INDEXES

Indexes of gross product per hour

(plzfl;;zz Y worked and GDP data per capita
(2000-2001 = 100.0) (a)
Private Corporate Interest Market
final £8ross Compen-  payable to sector
demand Private operating sation of  household £8ross
to total non-farm  Household surplus  employees  disposable GDP product GDP
domestic  inventories savings to GDPfc to GDPfc income per hour per hour per
Period demand to sales ratio (c) (c) (d) worked  worked (e) capita
ANNUAL
1993-1994 76.3 1.0 4.8 23.9 53.3 5.8 88.2 84.6 89.0
1994-1995 76.6 1.0 4.4 23.4 53.9 6.6 88.2 85.0 91.8
1995-1996 77.0 1.0 4.4 23.1 54.3 7.1 89.8 88.4 94.4
1996-1997 77.5 0.9 5.1 22.9 55.1 6.2 92.8 91.3 96.8
1997-1998 78.4 0.9 2.1 23.9 54.1 6.2 95.7 95.2 100.0
1998-1999 77.8 0.9 2.1 23.1 54.9 6.2 98.9 98.9 104.1
1999-2000 78.2 0.9 2.0 23.6 54.5 6.8 100.1 99.6 107.1
2000-2001 78.1 0.9 3.5 23.3 54.8 6.9 100.0 100.0 107.7
2001-2002 78.3 0.8 2.2 23.5 54.2 5.6 104.2 104.6 110.6
SEASONALLY ADJUSTED (UNLESS FOOTNOTED)
2000-2001
March 78.2 0.9 2.4 23.1 55.0 7.0 100.0 100.1 107.5
June 78.2 0.9 4.1 23.2 55.1 6.3 101.5 101.7 108.4
2001-2002
September 78.3 0.8 3.0 22.8 54.7 5.9 103.0 103.1 109.4
December 78.1 0.8 2.9 23.8 54.0 5.6 103.9 104.0 110.1
March 78.4 0.8 2.6 23.7 54.0 5.3 104.3 104.7 110.7
June 78.4 0.8 1.2 23.7 54.2 5.7 104.6 105.6 111.1
2002-2003
September 78.8 0.8 0.1 24.2 54.2 6.0 104.9 106.3 111.6
December 78.9 0.8 -0.8 24.4 54.4 6.1 104.8 106.3 112.0
March 79.1 0.8 -0.5 24.6 54.3 6.1 104.5 105.8 112.3

(a) Trend data used instead of seasonally adjusted.

(b) Sales is defined as gross non-farm product plus imports of goods and services less changes in private non-farm inventories.

(c) Corporate gross operating surplus include private corporate trading enterprises plus financial enterprises less imputed bank service charge.
GDPfc = Gross non-farm product at factor cost.

(d) Interest paid component contains original data.

(e) By convention, zero productivity growth is assumed for industries in the non-market sector mainly government and some service industries.
Therefore, a better indicator of productivity change is provided by the series showing market sector constant price gross product per hour

worked.

Source: Australian National Accounts: National Income, Expenditure and Product, cat. no. 5206.0.
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GFS NET OPERATING BALANCE,
TOTAL PUBLIC SECTOR 2000-2001 AND 2001-2002

1 1 L
General Govt ofb-------- = °
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PNFC = Public Non-Financial Corporations
PFC = Public Financial Corporations

Source: cat. no. 5512.0.

Accruals—based GFS are presented in the form of Operating
Statements, Cash Flow Statements, Balance Sheets and
Statements of Stocks and Flows and the main analytical
measures are described below:

Net Operating Balance(NOB) — the difference between GFS
revenues and expenses. This measure reflects the sustainability
of government operations;

Net Lending/Borrowing(NLB) — NOB minus the total net
acquisition of non-financial assets. It represents the
government’s call on the financial sector and reflects the
economic impact of government operations. A positive result
reflects a net lending position and a negative result a net
borrowing position.

Net Worth(NW) — the economic measure of ‘wealth’ is calculated
as assets less liabilities for the general government (GG) sector
and assets less liabilities and shares and other contributed capital
for public corporations (financial and non-financial). Net worth of
unlisted corporations will always be zero because owners’ equity is
the difference between assets and liabilities. For listed
corporations net worth will be positive or negative depending upon
the difference between the value of shares on the balance sheet
and the value of traded shares. As the equity of public

TOTAL PUBLIC SECTOR,

NET LENDING/BORROWING AS A PERCENTAGE OF GDP
%
3
2
1
0

. . . L
1998-99 1999-00 2000-01 2001-02

A negative percentage of GDP represents a net borrowing position.
A positive percentage of GDP represents a net lending position.

Source: cat. no. 5512.0.

corporations held by the GG sector consolidate out at the total
public sector level, only equity held external to the public sector
will appear.

Change in Net Worth(CNW) — this is the change in NW over two
adjacent periods. CNW (due to transactions) is also equivalent
to the NOB and excludes the impact of revaluations and other
changes in volume of assets and liabilities.

Surplus(+)/Deficit(-) — is a cash-based measure and is
calculated as:

Net cash flows from operating activities

plus Net cash flows from investments in non-financial assets

less Distributions paid (public corporations sector only)

less Acquisitions of assets under finance leases and similar
arrangements

The new Surplus(+)/Deficit(-) measure, while conceptually
comparable to the previous Deficit(+)/Surplus(-) measure has
undergone a sign change—a surplus is now shown as positive
and in practice has been compiled on a different methodological
basis to that of previous years, hence resulting in a break in
series. The Surplus/Deficit is the cash-based equivalent of Net
Lending/Borrowing described above.

TABLE 1.7 ALL AUSTRALIAN GOVERNMENTS

GFS Net Operating Balance GFS Net lending(+)/borrowing(-)
Public Public
General  non-financial financial Total public General Public non- Public Total public
Period Government  corporations  corporations sector Government financial financial sector
ANNUAL ($ MILLION)
1998-1999 8,731 1,428 -121 9,971 5,406 -3,496 -108 1,795
1999-2000 17,854 2,835 -1,680 19,011 15,337 1,515 -1,690 15,202
2000-2001 7,378 3,139 712 10,807 4,317 1,506 710 6,075
2001-2002 -610 2,631 -832 1,283 —4,700 615 -858 -4,853
Source: Government Finance Statistics, Australia, cat. no. 5512.0 and Public Finance Section.
TABLE 1.8 ALL AUSTRALIAN GOVERNMENTS : GFS BALANCE SHEET
as at 30 June 2002
Public Public Total
General non-financial financial public
Government corporations corporations sector

2000-2001 2001-2002

2000-2001 2001-2002

2000-2001 2001-2002 2000-2001 2001-2002

($ MILLION)
Total assets 679720 708,515 214,790 215,883 192,310 191,518 817,844 855,922
Total liabilities 295,134 302,886 82,770 82,322 176,776 177,632 456,069 470,922
Shares and other
contributed capital 0] 0 191,723 184,219 15,533 13,885 36,896 30,028
GFS Net worth 384,581 405,628 -59,702 -50,658 0 0 324,879 354,973
Net debt 37,601 25,740 43,904 43,211 -29,439 -28,338 52,065 40,610

Source: Government Finance Statistics, Australia, cat. no. 5512.0 and Public Finance Section.
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TABLE