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PREFACE

This information paper broadly addresses the quality of Australia's
balance of payments statistics. These statistics are an important and
widely used component of the range of macroeconomic statistics
published by the ABS, and their appropriate use and interpretation in
part needs to be supported by an assessment of the quality of the data
for the purposes to which they will be put. The purpose of this paper
is to provide users with a general appreciation of the issues associated
with, and factors that influence, the quality of these statistics. It
provides some subjective assessments of the quality of the statistics and
discusses some statistical measures of their reliability.

The analysis in this paper updates and extends the discussion in
Chapter 15 (Quality of balance of payments statistics) of Balance of
Payments, Australia: Concepts, Sources and Methods (5331.0) which
was published by the ABS in October 1990. As well as covering a more
recent time period for the monthly series under analysis, the detailed
analysis of revisions has been extended in this paper to include
quarterly and annual series. The analyses now also include the impact
of methodologies which have been changed since 1990, that not only
revise previously published statistics (affecting the perceived reliability
of the published accounts) but also improve the assessment of both the
accuracy of series now being compiled and the expectations about the
need for future revision.

This paper directly addresses the quality of the balance of payments
statistics that are published at current prices and in original terms.
Many, but not all, of the issues that affect the quality of these statistics
will also affect balance of payments statistics compiled at constant
prices, and in seasonally adjusted and trend estimates terms.

This type of analysis also helps the ABS to assess the quality of its
statistics and those areas most requiring improvements. The paper
outlines the steps that the ABS takes to maintain the quality of the
statistics and mentions several developmenis that are expected to lead
to improvements in quality in the next few years. So that users can
more readily assess the impact of these changes on the quality of the
statistics, the ABS intends to update regularly its quality assessments
and present them in articles appearing in related balance of payments
publications.

The ABS invites readers to comment on the usefulness of this paper as
a guide to the implications of data quality when using ABS balance of
payments statistics, These comments will be used to better target user
needs in establishing both the frequency and content of furure quality
artictes. Comments can be faxed to Bob McColl on Canberra

(06) 252 7219 or mailed to PO Box 10, Belconnen, ACT 2616.

W. Mclennan
Australian Statistician

Australian Bureau of Statistics
February 1996
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INTRODUCTION

This information paper addresses the quality of balance of payments
statistics published by the Australian Bureau of Statistics (ABS). It first
discusses the issues associated with, and factors that influence, the
quality of these statistics. It goes on to consider the accuracy and
reliability of the statistics and gives an assessment of the accuracy of the
broad aggregates that make up the accounts as well as providing some
statistical measures of their reliability. The paper also outlines the steps
that the ABS takes to maintain the quality of the statistics and mentions
several developments that are expected to lead to improvements in
quality in the next few years.






SECTION 1 DATA QUALITY CONCEPTS

WHAT IS QUALITY? The quality of statistics about a topic should be judged in terms of their
ability to meet users’ information needs in that area. To be of high
quality, statistics should be:

s relevant to users’ needs (i.e. measure the concepts in which users
i are interested);

m  accurate;

» reliable (i.e. not subject to large revisions);

»  comprehensive in coverage;

a consistent with related staristics;

s timely; and

m  easily accessible.

A number of issues associated with the production of balance of

payments statistics that have a bearing on their quality are discussed in
the following paragraphs.

THE BALANCE OF An important aspect of quality is that the concepts, definitions and
PAYMENTS CONCEPTUAL classifications used in a body of statistics are relevant to and
FRAMEWORK understandable by users (domestic and international), internally

coherent, and able to be linked to other bodies of statistics. The
conceptual framework underlying Australian balance of payments
statistics has been developed over the years with these objectives in
mind.

The framework used by the ABS in the compilation of balance of

. payments statistics is based upon the recommendations of the

qe International Monetary Fund’s {(IMF) Balance of Payments Manual

3 (BPM4) ! and the recommendations of the United Nations' A System of
National Accounts®. The standards set out in these documents are
generally adopted by the ABS in its economic statistics, although over
the vears Australia has progressively revised and harmonised its national
and international accounts and further developed concepts, definitions

__ and classifications that have been targeted closely to domestic user

' requirements. This has allowed Australian balance of payments statistics
to be integrated with the national and financial accounts and with the
international investment position statistics. As most countries follow the
IMF statistical standards for balance of payments statistics, broad
comparisons can be made between Australia's statistics and those of
other countries,

! The conceptual framework and estimation methodology for Australia’s
balance of payments statistics are explained in Balance of Payments,
Australia: Concepts, Sources and Metbods (5331.0) which was published
in October 1990. Since then, a number of conceptual and

1 ' Intermational Monetary Fund, Balance of Payments Manual, Fourth Edition, IMF, Washington DC, 1977.
g 2 United Nations, A Systent of Natfonal Accounts, New York, 1968,
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WHAT IS MEANT BY
ACCURACY?

methodological changes have been made as a result of the availability of
new data sources or the development of improved estimation
methodologies. To keep users informed, these changes have been
documented, as they occurred, in the ABS monthly, quarterly and annual
publications Balance of Payments, Australia (5301.0, 5302.0 and 5303.0,
respectively).

Within this conceptual framework the ABS attempts to make the statistics
as useful as possible by classifying the data in a number of ways which
users have requested. For example, merchandise exports and impons are
classified by commodity in various ways, and foreign borrowing
transactions are classified in many ways, such as, by debt instrument,
currency of the debt, and institutional sector of the borrower.

In late 1993 the IMF issued the fifth edition of its Balance of Payments
Manual (BPM3), and together with the Commission of European
Communities, the Organisation for Economic Cooperation and
Development, the United Nations and the World Bank, issued the Systemr
of National Accounts 1993 (SNA93). The ABS plans to implement BPM35
and the SNA93 as fully as possible, with the first balance of payments
statistics compiled on the basis of the two new standards planned for
release in late 1997. As far as possible the ABS will recast back series
onto the new basis or provide a bridge on both the old and new bases
for a limited time to show the impact of the changeover. Future analyses
of the quality of Ausiralia’s balance of payments statistics will assess the
impact of this revision to the conceptual framework (greater relevance.
more comprehensive coverage of international financial transacrions.
greater consistency with related staristics) but will also assess the
resulting one-off revisions to several key aggregates in the balance of

payments.

In principle, balance of payments statistics should be compiled by
summing the foreign accounts, whether actual or notional, of every
economic unit (i.e. every government body, business and household) in
Australia. Alternatively, each transaction, whether actual or notional,
between a resident of Australia and a non-resident could, in principle,
be measured. Other things being equal, if this were possible, the
resulting statistics would be a true measure of balance of payments
activity. In practice however, neither approach is feasible. Instead, the
statistician produces cstimates of the notional true values by combining
data from a wide variety of sources reflecting varying valuations,
coverage, frequency, detail and timeliness.

Frequently, the data available to the statistician may only approximate
the concept that it is desired to measure. For example, the conceptual
framework calls for the inclusion in the balance of payments of
merchandise exports and imports that have changed ownership between
a resident and a non-resident. In practice, international merchandise
trade statistics, compiled from customs decuments which measure goods
crossing the customs frontier whether or not they change ownership, are
used as the main source in estimating merchandise trade activity in the

2 ABS » QUALTY OF AUSTRALIAN BOP STATISTICS + 5342.0 » 1996



ACCURACY AND RELIABILITY

FACTORS INFLUENCING
QUALITY

batance of payments. Although adjustments to a change of ownership
basis are made for all identified large transactions that are not on this
basis, it is not practical to identify all such cases.

Because of this variability in the appropriateness of source data for
balance of payments purposes, the data available at any particular stage
in the estimating cycle will inevitably contain errors. Accuracy in this
context therefore refers to how closely an estimate measures the activity
it purports to measure.

The errors that are present in a statistic can be thought of as being of
two types. First, the difference between a fully-revised (or final) estimate
and the notional true value and, second, the difference between an
earlier {(or preliminary) estimate and the fully-revised estimate. Because
the true value is not known, the first type of error is theoretical only
and cannot be directly quantified. The second type of error is measured
by the difference between a given preliminary estimate (most commonly
the first estimate} and the final, fully-revised estimate that is the
statistician’s best approximation of the notional true value. These latter
errors, that are eventually removed by revision, and are therefore
quantifiable, are the focus of later analysis in this paper.

In considering the quality of balance of payments statistics, it is useful to
make a clear distinction berween the concepts of accuracy and
reliability.

They can be defined as follows:

w accuracy is the proximity of an estimate (especially the final, or
fully-revised, estimate) to some notional true value; and

n  reliability is the proximity of initial and intermediate estimates for a
particular period o the final estimate for that period.

Thus, in the extreme, an estimate may be completely inaccurate but
entirely reliable. That is, it bears no resemblance to the true value bur,
because of the absence of better information, the initial estimate is never
revised. The opposite extreme case may also occur. That is, it may be
possible to produce highly accurate estimates at long time lags while
early estimates are poor and subject to considerable revision.

In practice accuracy and reliability tend to be interwoven and
reinforcing. Ideally, as the estimate for a particular period passes
through a sequence of revisions, the size of revisions gets smaller (the
statistic becomes more reliable) and the estimate moves closer to the
true value (the statistic becomes more accurate). In balance of payments
statistics this is generally the case, but not always.

Apart from the fact that data may only be practically available on a
slightly different basis from that called for in the conceptual framework,
there are a number of other factors that have a bearing on the perceived
quality of balance of payments statistics.

ABS + QUALITY OF AUSTRALIAN BOP STATISTICS » 5342.0 * 1996 3



Timeliness  There is an important trade-off berween the accuracy and reliability of
the estimates and the timeliness of their release. To meet the
decision-making needs of users there is pressure to produce statistics on
as timely and frequent a basis as possible. To the extent that complete
or accurate data may not be available with the desired timing or can
only be obtained at unacceptably high resource costs, there will be
compromises in data quality. Generally, significant improvements in
timeliness can only be made ar the expense of detail, accuracy, reliability
or additional resources.

The ABS releases monthly, quarterly and annual balance of paymenis
statistics. ABS policy is to release initial monthly estimates as soon as the
ABS has sufficient data to provide a broad indicator of current balance of
payments trends; in practice, this currently means about 21 working days
after the end of the month, once data that are sourced monthly are
available on merchandise trade, official reserve assets, most general
government sector transactions, and some non-official public sector
investment transactions. Other components of the accounts are sourced
quarterly, annually or at longer time intervals, and initial monthly
estimates are extrapolations based on the trend in recent periods and
adjusted using currently available indicator information.

Initial estimates for a quarter, for the restricted range of series released
in monthly publications, will be available with the release of estimates
for the last month of that quarter. However, the quarterly balance of
payments publication is not currently released for a further 21 working
days; thart is, until about 42 working days after the end of the quarter.
The extra time is required to generate constant price estimates for trade
in goods and services, to incorporate significant additional detail
becoming available from quarterly survey results, and to process
revisions for earlier periods arising from those quarterly sources. As a
result of the more comprehensive data sources available quarterly, initial
quarterly statistics are generally more accurate than initial monthiy
statistics, but care is still required in interpreting statistics for the more

recent qu arters.

The initial estimates for a full financial vear are available with the release
of monthly data for June of that year. Such annual estimates will contain
a mixture of relatively accurate data for the full year compiled from
timely monthly sources; somewhat less accurate data from quarterly
sources for the earlier quarters of the year and for which significant

revisions could still be expected; and extrapolations for periods where
either quarterly or annual survey results are not yet available.

Collection methodology  Where estimates are based on the results of a sample survey, rather than
complete enumeration, they are subject to sampling error. Samples are
designed to produce estimates of varying accuracy at various levels of
detail, with standard errors lowest at the highest levels of aggregation.
For some detailed estimates, relative standard errors can be high.

4 ABS v QUALITY OF AUSTRALIAN BOP STATISTICS « 5342.0 + 1886




Time of recording

Valuation

Coverage

For those estimates based on a partial collection, in which data are
collected only from units with activity above a certain threshold,
estimates of the activity of the smaller units which are not approached
are based on their contribution to estimates for an earlier benchmark
period. The activity of these units is checked periodically and, where it
exceeds the threshold, they are added to the collection. However, this
methodology may lead to inaccuracies if the activity of the units that are
not approached changes significantly from the contribution they made to
earlier benchmark estimates.

Balance of payments statistics are sensitive to the time of recording of
transactions, and imbalances will be present if the credit and debit
entries for a single transaction are recorded in different time periods.
Such time of recording differences arise particularly where different data
sources are used for capturing the two sides to any transaction. For
example, merchandise imports information will generally be recorded (as
a debit) in the period in which customs documents are lodged in
Australia. While this time is generally a good practical approximation to
the change of ownership of merchandise imports, some goods may
change ownership at an earlier or later point in time. In that case, while
the associated financing (payment, trade credit or other settlement)
would be correctly reported for that earlier or later period by either the
owner or the financial intermediary involved, the imports will be
understated in the earlier or later period and overstated when the
recording occurs, with consequent effects on the aggregates and balances
in both periods. While efforts are made to detect and correct for any
significant recording departures from the time of change of ownership in
compiling the principal components of the accounts, it is not possible to
compensate for them all.

As with the time of recording of transactions, if different valuations are
used in measuring the credit and debit aspects of a transaction, there
will be both inaccuracies and imbalances in the accounts. Although
market valuation is the standard valuation principle for the accounts
(often approximated by transactions values), and a standard principle for
converting from foreign currencies is prescribed, some source data may
not conform. For example, if a non-resident buys shares in an Australian
enterprise from a resident, the financing of the transaction may be
captured through intermediaries at the actual transactions prices involved
but the change in ownership of the shares may have to be approximated
based on changes over time in the stock of such shares held by
non-residents multiplied by an average share price for the period. While
efforts are made to get as close as paossible to the preferred basis of
valuation, this will not always be feasible and there will be valuation
errors in the statistics.

Undercoverage of balance of payments transactors typically stems from
the difficulties in identifving all the entities engaged in particular types
of international transactions. For example, since the removal of most
types of restrictions on international capital flows, there has not been a
comprehensive source which the ABS can use to maintain its coverage of

ABS * QUALITY OF AUSTRALIAN BOP STATISTICS « 5342.0 « 1996 5



entities having international capital flows. Instead, the ABS has had to
rely on several partial sources, none of which is comprehensive. On
occasions, this has meant that the existence of transactors with
international capital flows has only come to notice well after the flows
have occurred. In such circumstances, revisions to past periods may be
necessary some time after statistics for those periods have been first
released. In addition, for identified transactions, there may be
deficiencies in coverage of these transactions as a result of misreporting

in ABS collections.

Methodological deficiencies Even where the population of transactors with international flows can be
identified, the only data readily available from those transactors or from
administrative sources may indistinguishably include domestic and
international transactions. Although the ABS may apply an adjustment to
isolate the international component, this can only be an approximation
based on some earlier estimate of the relative proportions of domestic
and international transactions. Other deficiencies can arise because the
distinctions embodied in definitions and classifications are not made in
the source data. Also, in cases where the existing methodology relies on
assumptions and approximations, or on indirect measures, some level of
inaccuracy is unavoidable.

Conceptual and  The concepts and methods used in preparing ABS balance of payvments

methodological chapges.  statistics are regularly reviewed and periodically changes are made to the
basis of compilation of an item in order to more closely approximate the
concept described in the internaticnal standards. An example of a
change in concept is the change (made in March 1992) for recording
merchandise exports for a period, from primarily one based on the date
of processing through Customs to one based on the date of shipment
from Australia. The latter is a better practical approximation to the
desired change of ownership concept. Methodological changes that
change the basis of compilation result in one-off revisions to statistical
series that may be substantial. Similarly, other one-off revisions to
statistical series from methodological changes that improve coverage are
also quite often substantial. Both types of change can be considered to
improve the accuracy of the statistics but should not be seen to detract
from their refiability. However, for practical reasons, only the impact of
the change to the concept for recording merchandise exports has been
removed prior to undertaking the reliability analysis described later in
this paper.

Revisions policy Frequency and timing of the application of revisions to data series may
influence the appareat nature of errors and user perceptions of quality.
For example, in some countries, revisions may be stockpiled for many
periods and then applied simultaneously. Between these major updates,
there will be an artificial impression of reliability in the statistics since
the last major update that may be misleading for users unfamiliar with
the revisions practice. On the other hand, some stockpiled revisions may
offset each other which will tend to lessen the impact of the revisions
when they are applied, but this will be at the cost of releasing less
accurate statistics between updates.

6 ABS « QUALITY OF AUSTRALIAN BOP STATISTICS * 5342.0 + 1996



The general policy adopted for the Australian balance of payments is to
take every practical opportunity to incorporate more accurate
information into the estimates for every period. However, to minimise
disruption to historical statistical series, revisions to periods prior to the
current financial year for the investment income and capital account
series, and prior to the previous financial year for all other series, are
generally only made twice a year. These revisions are made in the July
and January issues of the monthly publication and, consistently, in the
June and December quarterly publications that are produced shortly
afterwards. Exceptions are made to this practice where significant
revisions are identified; these are incorporated into the next available

issue.

As a practical matter, and generally reflecting the quarterly periodicity of
many of the data sources used in balance of payments compilation,
revisions to series for the current (and in many cases the previous)
financial year are incorporated at quarterly intervals — in each quarterly
issue and in the July, October, January and April issues of the monthly
publication. Other monthly issues generally carry revisions for the latest
one or two months only. Again, exceptions are made where significant
revisions are identified.

ABS « QUALITY OF AUSTRALIAN BOP STATISTICS » 5342.0 » 1996
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SECTION 2 ANALYSIS OF ACCURACY OF THE STATISTICS

Accuracy was defined above as the proximity of an estimate to some
notional true value. Because the true value cannot be determined, the
accuracy of an estimate can not be measured objectively. However, as a
practical alternative, the final or fully-revised estimate made by the
statistician is taken to be the best approximation of that true value.
Because the Australian balance of payments is, in principle, always
subject to further revision, the notion of a final estimate is also not
strictly appropriate. In these circumstances and for the purposes of this
analysis, the assumption is made that the most recent estimate made
from relatively final source data is the best available estimate of the zrue

value.

Because the balance of payments draws data from a wide variety of
sources, each providing data of varving degrees of conceptual correctness
and completeness, it is not possible to produce a single overall measure
of accuracy of the accounts. Instead, assessments have to be made of
individual component items within the accounts. Even at this level, the
use of multiple data sources in estimating a single item, their variable
accuracy over time, and changing compilation methods complicate the
picture. As a result, assessment of the accuracy of an item depends
substantially on a subjective judgement based on knowledge of the
sources, data and compilation methods used.

There are a number of specific indicators and influences to be taken
into account in reaching a judgement on the accuracy of the data. These
are discussed in the following paragraphs.

SAMPLE ERROR Sampling procedures are used in several collections from which balance
of payments estimates are compiled. These include:

= the ABS Survey of Foreign Investment, which measures major
componernts of investment income and the capital account;

= the Bureau of Tourism Research's International Visitor Survey, which
provides estimates of per capita expenditure of non-residents visiting
P Australia and their average earnings during their stay;

= the ABS Survey of Returned Australian Travellers, which provides
estimates of per capita expenditure and earnings by Australian
residents while abroad;

= the ABS overseas arrivals and departures statistics which, together
with the International Visitor Survey and the Survey of Returned
Australian Travellers, are used in measuring parts of the travel and
labour income items; and

= the ABS International Trade in Services Survey, which collects
information on Australia’s imports and exports of selected services
and details of amounts payable and receivable by Australia for
royalties, use of copyrights and licences etc.

ABS « QUALITY OF AUSTRALAN BOP STATISTICS » 5342.0 » 1996 @




Sample error provides a mathematical measure of the difference between
an estimate derived from a sample survey and the true value that would
be obtained if the whole population were enumerated. One measure of
the likely difference is given by the standard etror. Table 1 provides
approximate standard errors on Australia’s balance of payments statistics
for the year 1993-94, When estimating sample error for aggregate serics
within the balance of payments, independence is assumed between each
of the sample surveys used in compiling the balance of payments.

There are about two chances in three that a sample estimate will differ
by less than one standard error from the figure that would have been
obtained if all the population were enumerated, and nineteen chances in
twenty that the difference will be less than two standard errors. For
example, the table shows that income debits (broadly, income earned by
non-resident owners of resources from the use of those resources by
residents) are estimated as $21,597 million with a standard error of
$277 million. Therefore, there are about two chances in three that the
true figure lies within the range $21,320 million to $21,874 million and
nineteen chances in twenty that it lies in the range $21,043 million to
$22,151 million.

Table 1 shows thar there are no standard errors associated with
merchandise exports, merchandise imports and unrequited transfers
(these data are not based upon sample collections). The relative
standard errors for services and income debits transactions are 1% or
less. Income credits (principally income earned on Australian investment
abroad) has a higher relative standard error of 3%.

Care is needed in interpreting relative standard errors on net items (net
services, net income, net transactions in each of foreign investment in
Australia and Australian investment abroad, all the current and capital
account balances, and the balancing item). The relative standard error
will greatly increase as the value of a net item approaches zero. For
example, while the relative standard error on net capital account
transactions classified as Australian investment abroad was only 1% in
1993-94, it was 9% in 1992-93, when the net value of transactions was
much smaller (-$2,959 million). In 1990-91, when the extent of netting
was less, the relative standard error was 5%. In the table, relative
standard errors have been shown for the balances on the current and
capital account, net foreign investment in Australia and net Australian
investment abroad because these measures are generally significantly
different from zero and are also the focus of analytic attention.

The ABS keeps sample errors under review and attempts to ensure that
they are within acceptable limits. Taking account of the issue of netting
in evaluating sample errors, the sample errors shown in Table 1 for
annual balance of payments series are considered to be within those
limits. The relative standard errors on quarterly data are usually higher
for gross measures.
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1 BALANCE OF PAYMENTS, AUSTRALIA, 1993-94, ANALYSIS OF APPROXIMATE STANDARD ERRORS
Retative
Standard standard
Value error error

Aggregate $m $m %
Current account o

Merchandise exports 63 896

Merchandise imports 64 400

Batance on merchandise trade -504

Services credits 18 274 51 —

Service debits 18 967 27 —

Met senices -693 58

income credits 5 835 159 3

Income dehits 21 597 277 1

Net income -15 762 319

Unrequited transfers credits 2 820

Unrequited transfers debits 2 624

Balance on current account -16 763 325 2
Capital account

Forgign investment in Australia 30 903 309 1

Australian investment abroad ~-14 580 175 1

Balance on c¢apital account 16 323 355 2

440 481

Balancing iteam

Source: Bafance of Payments, Australia, December Quarter 1994 (5302.0).

NON-SAMPLE ERROR

In addition to sampling errors, other inaccuracies may occur because of
insufficient coverage, inadequacies in the source of information,
imperfections in answers provided by respondents and errors made in
the coding and processing of data. Inaccuracies of this kind are referred
to as non-sampling error and may occur in any statistical collection.
Every effort is made to minimise non-sampling error by emploving
careful questionnaire design, trying to obtain responses from alil selected
enterprises and employing efficient operating procedures. Many
mechanisms are emploved 1o verify data provided by companies and
individuals. These include form evaluation studies in which data
providers are observed completing forms; data confrontation studies in
which the same or similar data items provided in different collections
are compared and reconciled on a case by case basis; and more
traditional validation procedurcs where data provided on individual
forms are checked for internal logical and empirical consistency,
comparability with past data, etc. Where errors are detected, they are
corrected in consultation with the provider.

A variety of procedures are also regularly used to validate compilation
methods and to check the veracity of the application of those methods.
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BALANCING ITEM

Nature of the balancing item

‘The current account of the balance of payments measures exports and
imports of goods and services, income receivable and payable and
unrequited transfers. Traditionally, Australia has recorded a deficit on
current account. That is, the sum of imports of goods and services,
income payable abroad and unrequited transfer debits exceeds the sum
of exports of goods and services, income receivable and unrequited
transfers credits. The capital account measures both the way in which
the deficit on the current account is financed and the accumulation of
international investment claims and liabilitics that are not associated with
current account transactions. In the latter case, becausc both the credit
and debit sides of the investment transactions should be recorded within
the capital account, these transactions should have no effect on the
balance on capital account. Therefore, the net balance on the capital
account should, in principle, exactly offset the deficit on the current
account. However, in practice, as different data sources and methods are
normally used to compile the credit and debit sides of transactions.
there is inevitably a residual imbalance, known as the balancing item. Tt
reflects the net effects of differences in coverage, timing, and valuation
as well as errors and omissions which occur in compiling both the
current and capital accounts of the balance of payments statistics.

An examination of the balancing item can be useful in assessing the
accuracy of the balance of payments. Different patterns in this item may
provide insights into possible causes of errors in the sratistics.
Persistently large balancing items may be taken as an indication of
serious errors and omissions in the accounts. However, a small balancing
item does not necessarily mean that only small errors and omissions
have occurred, since the errors and omissions may be offsetting.
Offsetting errors may:

= be unrelated;

= reflect a direct link in the measurement of two items. For example,
an incorrect decision on the dissection of landed values for goods
imports into their merchandise and freight components will result in
both items being incotrect by exactly offsetting amounts; or

s result from a measurement problem affecting both sides of a
transaction. For example, the one estimate for retained profits on
direct investment is entered both in the current account as
reinvested earnings, and with opposite sign in the capital account as
reinvestient of earnings, exactly offsetting any error in measuring

retained profits.

If the balancing item is predominantly in one direction (i.e. generally
positive or negative), this suggests that errors and omissions are
occurring systematically rather than randomly. A balancing item with a
positive sign may indicate the under-recording of credits (capitat inflows,
exports of goods and services or other current account receivables) or
the overstating of debits (capital outflows, imports of goods and services
or other current account payables), or both, Similarly, a balancing item
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Revisions to the balancing
item

with a negative sign may indicate under-recording of debits (capital
outflows or current account debits) and/or overstating of credits (capital
inflows or current account receivables).

In Australia’s balance of payments statistics, initial estimates of the
quarterly and annual balancing items since the mid-1980s have
sometimes been quite large. These large balancing items have been of
concern to both users of the statistics and the ABS. While the general
causes of, and contributions to, the balancing item are discussed in
more detail below, it is worth noting here that the emergence of large
initial balancing items since deregulation of Australia’s capital markets
has focused statisticians’ attention on the need for improved initial

estimates.

Focus on these quality issues has lead the ABS to conclude that the
large initial balancing items are primarily an indication that the quarterly
estimates of capital transactions obtained from partial coverage quarterly
international investment collections are deficient in measuring Australia’s
balance of payments capital account. The deficiencies arise partly
because data providers omit transactions when required to report on a
very timely quarterly basis. Estimation methods used to derive capital
transactions from available quarterly levels data also have deficiencies
which become more marked when financial market prices or traded
volumes are moving very quickly. Finally, methods to adjust the partial
coverage quarterly results to account for the population of transactors
engaged in cross-border capital flows are limited in what they can
achieve and can be ineffective when capital markets are moving quickly.

In recognition of these problems, the ABS keeps its capirtal flows
estimation methodologies under review and makes adjustments to them
when better measurement technigues are identified. It has also
progressively expanded the scope and coverage of the quarterly
international investment collections and further improvements in

coverage are planned.

By the time annual survey results are available, usually two quarters after
the end of a financial vear (and therefore up to five quarters after
estimates for a September quarter are first published), many of the
coverage issues are resolved. For this reason, a feature of the Australian
bhalance of payments has been the tendency for the estimated balancing
item for any period to improve over time, i.e., the balancing item
becomes absolutely smaller as intermediate and final estimates replace
initial estimates. This pattern has continued in recent years. This is
illustrated in Table 2 which shows, for the latest 14 years, the first
published estimate of the balancing item for each year; the latest
estimate; the revision this represents; and the contribution to this
revision from revisions to each of the current and capital accounts. In
12 of the 14 years shown, revisions to the initial estimate of the
balancing item took it closer to zero.
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2 BALANCE OF PAYMENTS BALANCING ITEM
Extent of revision attributable ta:

First Revision Net current Net capital

pufgﬁsheq Curnent since first account 2 accotint

estimate estimate estimate revisions revisions
Year $m $m $m $m $m
198081 1 757 a37 -820 -147 673
1981-82 821 461 -460 -432 -28
1982-83 861 179 -682 —452 -230
198384 1961 1577 -384 497 -881
1984-85 -2 005 ~1 254 751 298 453
188586 2 674 -508 -3 182 850 -4 032
1986-87 849 1745 896 ~610 1 506
198788 3 217 -1 825 -4 842 514 -5 366
198889 5 266 -2 801 -8 067 437 -8 504
1989-90 5 517 2472 -3 045 1134 -4 179
198091 2 382 -2 112 -4 494 340 -4 834
1991-92 -625 -4 268 -3 643 -347 -3 296
1992-93 1 381 -1 251 -2 832 —660 -1 972
1993-94 8 471 440 -8 031 326 -8 357

L Prior ta 198G-87, the first estimate of the balancing item for a particular year was publishad in the following year's September quarter issue of 5302.0.
From 1986-87, the first estimate of the balancing item has been pubfished in the reference year's June guarter issue of 5302.0.

? The signs an these amounts relate to the impact of revisions on the halancing item rather than to the actual revisions themsehves,

Table 2 aiso illustrates the relative contributions to the revisions to the
balancing item thar are attributable to the current account and to the
capital account. It can be seen that in 12 of the 14 years shown changes
to the capital account have predominated, and this has been continually
the case since the substantial deregulation of Australian capital markets
in the mid-1980s.

The relative contributions of current and capital account revisions to the
revised balancing item measures can also shed light on the likely future
revisions to those aggregates arising from initial balancing items that may
be larger than usual. The net current account revisions shown in

Table 2, as a proportion of initial annual estimates of the current
account balance, peaked at about 7% in the earty 1980s, and have
averaged less than 4% over the period 1980-81 o 1993-94. (Subjective
estimates of the quality of these initial estimates shown in Table 5 below
are rated B, i.c., the initial estimates are expected to be within 10% of
the final estimate.) Ilowever, based on past experience, regardless of the
size of an initial balancing item, it is unlikefy that the subsequent
revisions to the annual estimate of the current account balance will be
beyond that 7% range.

As discussed later in this paper, initial estimates of the balancing item
through subsequent annual revisions cycles tend to be significantly
negatively biased until about the third annual revision cycle is reached.
Revisions therefore could be expected to flow through the usual data
sources that will significantly reduce the three negative balancing item
entries from 1990-91 to 1992-93, both reducing the average size of the
balancing item and increasing the likelihood that residual balances in the
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final accounts will reflect a significant element of timing difference in
recording transactions rather than coverage or other measurement
deficiencies.

In these circumstances, where initial balancing items might be
considered high, but where users can with some confidence expect them
to both fall over time, and fall because additional capital flows are
identified, it is less likely that users with a focus on the current account
and the general level of external debt will be mislead by the size of
initial balancing item estimartcs.

Size of the balancing item  In this context, it is worth considering the relative size of Australia’s
balancing item estimates.

The TMF’s BPM4 suggested, as an empirical rule of thumb, that a
balancing item in excess of 5% of the gross sum of merchandise exports
and imports was cause for concern.

While that rule of thumb may have been appropriate for the early to
mid-1970s, when capital flows were generally more constrained and
services and income flows were of less significance, it is no longer
appropriate and has not been repeated in the recently released fifth
edition of the IMF's Balance of Paymenis Manual.’

- - Table 3 shows annual estimates of Australia's balancing item from
1980-81 to 1993-94 and expresses them as a percentage of the sum of
credits plus debits for current account, capital account and total balance
of payments transactions. For comparison, the long-term average
proportions for the period 1959-60 to 1979-80, and the balancing item
to total current transactions from 1945-46 to 1958-59, are also shown.
For the 14-year period up to 1993-94, the average proportion of total
current account transactions represented by the balancing item is 1.3%.
Estimates exceed 2% in only two of the 14 years shown, with the
maximum proportion at 2.5%. On average, this experience was little
different from the 20 vear period to 1979-80, burt is about half the
proportion shown for the earlier period ending 1958-59. On the
evidence of this indicator, accuracy would appear to have improved from
195960 when the ABS commenced compiling quarterly balance of
payments statistics.

‘The proportion of capital account (and total transactions) represented by
the bhalancing item needs to be viewed slightly differently. Capital
account transactions are recorded on a net basis, which may mean that
sizeable capital flows in successive quarters could net to annual
transactions values which are at, or close to, zero, rendering
proportional analysis meaningless. The lack of quarterly balance of
payments statistics prior to 1959-60 means that total credits and debits
transactions for the capital account, and for the balance of payments in
total, cannot be provided for the proportional analysis shown in Table 3.
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Looking at the period from 195960, the proportions of capital account
transactions represented by the balancing item display an interesting
pattern. In the 20 years to 1979-80 the proportion averaged 4.4%. In
the four years to 1983-84 the average was lower (at 1.9%) and varied
from 0.3 to 4.2%. However, following deregulation of Australian capital
markets in 199394, the ratio falls substantially, averaging only 0.4% over
the following 10 vears, falling to 0.1% or less in the most recent two
vears as the measured capital flows increased substantially. However,
even these low proportions overstate the scale of the balancing item in
terms of gross capital flows. Much of Australia’s international financial
transactions are collected on a gross basis enabling the credits plus
debits total to be derived. But some transactions values in the capital
account (such as for Australian investment abroad in shares) are
reported as net transactions only, while others (such as deposits
transactions) are measurcd by differencing reported levels data to derive
nct transactions flows. The total gross flows in 1992-93 and 1993-94 are
likely to be in excess of $2,000 billion per annum, reducing the
balancing item proportion for these two years to 0.04% or less.

The direction of the balancing item may throw some light on possible
causcs of errors or omissions in the statistics. If positive and negative
balancing items do not tend to offset each other in successive years it
would suggest that the error is not predominantly one of timing
differences in data reported by the different sources used to estimate the
credit and debit sides of a transaction. In the 14 vears to 1993-94 the
number of positive and negative balancing items are equal. Alsq, it is
worth noting that the large negative balancing item recorded in 1988-89,
and the large positive values recorded in 1983-84 and 1986-87, were all
followed by balancing items of similar magnitude but opposite sign. The
large negative balancing items for 1990-91 to 1992-93 are followed by a
much smaller positive balancing item in 1993-94 suggesting some
under-recording of debit transactions for the three vears to 1992-93, or
possibly an over-recording of some credit transactions, or some
combination of both effects.
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3 BALANCING ITEM AS A PRCPORTION OF GROSS BALANCE OF PAYMENTS TRANSACTIONS

Credits plus débits Balancing item as a proportion of
Balancing Current Capitaf Total Current Capital Totat
item account account transactions transactions transactions  transactions

Year $m $m $m $m % % %
Annuat average

1945-46 to 1958-59 .. 3 268 n.a. n.a. 2.7 n.a. n.a.
Annual average

1859-60 to 1979-80 .. 16 234 4 048 20 282 11 4.4 0.9

1980-81 837 54 249 22 512 75 761 1.7 4.2 1.2

1981-82 461 60 064 38 835 98 899 0.8 1.2 0.5

1982-83 179 62 985 56 634 119 619 Q.3 0.3 0.1

1983-84 1577 71 995 91 466 163 461 2.2 1.7 1.0

1984-85 -1 254 89 454 152 671 242 125 -1.4 -0.8 -0.5

198586 -508 102 116 254 870 356 986 -0.5 -0.2 01

198687 1745 112 065 366 747 468 802 1.6 0.5 0.4

1987-88 -1 625 128 793 369 696 498 489 -1.3 -0.4 -0.3

1988-8% -2 801 145 264 B15 117 660 381 -1.8 -0.5 -0.4

198990 2 472 161 946 534 711 696 657 1.5 0.5 0.4

1990-91 -2 112 165 395 607 399 772 794 -1.3 -0.3 -0.3

1991-92 -4 268 169 452 720 049 889 501 -2.5 -0.6 -0.5

1992-93 -1 251 185 623 1 137 679 1 323 302 0.7 -0.1 01

199394 440 198 413 1 158 229 1 356 642 0.2 0.0 0.0
Average of annual )

absolute values

198081 to 1883-94 . - .. .. 1.3 0.8 0.2

- Average of annual
absolute values
198485 to 1923-94 .. .. .. .. 1.3 0.4 0.3

Source: Balance of Payments, Austratia, December Quarter 1894 (5302.0).

International comparisons It is also useful to compare Australia’s experience with that of other
of the balancing item  industrialised countries. Table 4 shows inter-country comparisons of the
balancing item as a percentage of total current account transactions. It

shows that Australia’s overall performance of 1.8% on average over the
14 years under analysis is better than that for either the United States
(2.4%) or New Zealand (3.2%), significantly worse than that for France
and Germany, and a lictle worse than that for the other countries shown.

Interestingly, Australia’s balancing item was positive on eight occasions
and negative on six, providing no cvidence of the systematic omission or
error in measuring credit or debit transactions. The sign on Japan's
balancing item was similarly balanced, whereas most other countries in
Table 4 showed a preponderance of positive or negative values
suggesting seme bias in their accounts. The United Kingdom and Canada
had eleven positive or negative entries respectively, the United States,
Germany, France and New Zealand each had nine or ten positive entries
and Italy had nine negative entries.
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INTERNATIONAL COMPARISONS OF THE BALANCING ITEM AS A PERCENTAGE OF TQTAL. CURRENT ACCOUNT

TRANSACTIONS?

United {nited New
Year? Austratia® States Kingdom Germany3 France ttaly Japan Canada Zealand
1981 1.1 3.3 0.4 — -0.6 0.5 0.1 -3.9 -1.8
1982 0.5 5.6 -0.8 .6 .3 -0.3 1.3 0.8 ~5.4
1983 21 2.6 0.4 0.1 0.1 0.5 0.6 -2.3 -1.3
1984 1.7 2.9 25 0.5 0.2 14 1.0 -2.3 4,5
1985 -0.7 2.8 0.3 Q.7 0.1 -1.8 1.0 -3.1 2.5
1986 0.7 1.6 1.4 0.2 0.2 -0.8 0.6 -0.9 0.8
1987 -09 0.4 -0.6 -0.1 0.2 0.4 -0.7 -1.0 1.4
1988 -3.8 -1.0 1.6 0.3 0.2 -0.5 0.5 -0.2 1.0
1989 1.2 3.8 0.5 0.6 -1.0 0.4 -2.8 0.2 3.7
1930 2.3 2.7 01 15 0.2 2.7 -2.4 -0.4 4.7
19491 21 -2.6 -0.2 Q.7 0.6 -1.3 08 0.7 1.4
1892 -3.0 -1.1 1.6 0.1 0.3 -1.4 -14 0.4 6.3
1993 -1.0 1.3 0.6 -1.5 0.3 -35 - -1.5 6.5
1994 35 -1.8 1.1 — -0.5 — -1.7 0.7 n.a.
Average 1.8 2.4 0.9 05 0.3 1.1 1.1 1.3 3.2

' The sum of current account credits and debits, without regard to sign.

? Data for all courtries including Australia are on a calendar year basis,

* prior to July 1990 the statistics refer 1o West Germany (Federal republic of Germany} and from July 1990 includes both the former Genman Democratic
Republic and Federa! Republic of Germany.

Sources: Australia: Statistics consistent with the Decemnber quarter 1994 issue of Bafance of Payments, Austrafia (5302.0); Other countries: IMF's

Balance of Payments Statistice and international Financial Statistics yearboaks.

CONTRIBUTIONS TO THE

BALANCING ITEM

It is unlikely that any single factor accounts for the size and direction of
Australia’s balance of payments balancing item in the most recent three
or four years, but some possible contributory elements can be suggested
for these estimates, for the significantly increased value of the balancing
item since 1983-84 and for the bias in initial estimates and early rounds
of revision of the balancing item.

Since October 1983 the progressive relaxation of controls on
international transactions, the associated breadening and
internationalisation of the Australian financial system, and the
introduction of new financial instruments and methods of financing,
have made it difficult to maintain coverage of international investment
transactors and the transactions that should be recorded in the capital
account. The impact of this liberalisation can be seen in the growth of
the turnover on the Australian foreign exchange market from just over
%1 billion a day average in 1983-84 to its current level of about

$50 billion a day.

The volumes of transactions underlying the net capital transactions data
that are presented in the balance of payments are now huge. For
example, the identified gross capital flows in each of 1992-93 and
1993-94 were of the order of $1,150 billion (see Table 2). And as
discussed above, these measures still obscure an enormous volume of
transactions that are only reported or calculated on a net basis. As
shown in Table 2, the balancing item for 1992-93 represents less than
0.1% of the value of the identified gross capital transactions, and a much
smaller proportion in the following year. Transactions of single
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enterprises are often volatile and sometimes very large. Ensuring
adequate coverage of transactors and correct reporting of relevant
financial assets, liabilities, capital transactions and income in these
circumstances is a major challenge.

Probiems have emerged in the measurement of transactions associated
with foreign exchange trading, and the reporting in Australian dollar
terms of international capirtal flows, particularly those involving banks.
The nawire and extent of these deficiencies are under investigation. It is
apparent that some resident data providers are reporting significant
volumes of transactions with non-residents in foreign currency
denominated claims at hedged exchange rates and interest rates where
the hedge has been entered into with a resident bank. Such hedges
between residents should not be taken into account in recording
transactions in the balance of payments. To the extent that misreporting
of this kind occurs and as interest and exchange rates move up and
down, entries in the capital account for the two sides to these capital
flows will not be equal and offsetting. The resulting discrepancies could
be significant.

Problems have also emerged in the way capital transactions are
approximated from stock data reported at face value. In times of
volatility of exchange rates or rapidly changing interest rates, such as in
the late 1980s and early 1990s, this methodelogy may well result in
either understatement or overstatement of capital transactions. This issue
is also under investigation.

Some newer types of financial instruments, particularly those known as
derivatives, also present measuremeni problems. Where foreign
positions in derivatives are used to hedge other foreign assets and
liabilities, the net impact should be captured (indistinguishably) in ABS
surveys and reflected in balance of payments estimates. However, the
impact of trading in these instruments for other than hedging purposes
is not currently covered in the balance of payments accounts, due toe the
difficulty transactors are having in providing these very complex details
to the ABS. This undercoverage will be progressively addressed as data
providers improve their capacity to report these transactions to the ABS.

In addition to the difficulties of capturing all transactors and
transacdons, and the specific issues mentioned above, the potential for
inconsistencies in the time of recording and valuation of the two
different sides of a transaction has increased in recent years with the
rapid growth in the volume and complexity of international transactions

and more frequent exchange rate changes.

As mentioned earlier, the quarterly balancing item series displays
fluctuations that are likely to be driven to some extent by timing errors
in the accounts. A further factor is the large degree of estimation
involved in quarterly methodologies for measuring some items in the
accounts, such as portfolio investment in Australian securities. The ABS
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is currently investigating several options for improving quarterly data
sources and methodologies.

Of the current account components, measurement of services debits is
particularly difficult. This is because the services purchased from
non-residents are diverse and may be difficult to separately identify. The
resident transactors are spread widely across all sectors of the economy
and, because they may have transactions only infrequently, are also not
easily identified. Although substantial progress has been made recently in
improving the measurement of services transactions generally, it is likely
that coverage of services debits is incomplete. Difficulties in identifying
and measuring some capital account transactions are also likely to be
reflected in associated investment income measures. Some investment
income pavable abroad (particularly in the form of discount income)
may be unrecorded.

It is useful to also consider sample error when reviewing the balancing
item. In 1993-94, it is estimated that the sample error on the balancing
item was $481 million (see Table 1); this represents 0.04% of rotal
balance of payments transactions in that year. This means that due 1o
sample error alone there is one chance in three that the balancing item
will be more than (.04% of total balance of payments transactions and
nineteen in twenty chances that it will be up to 0.08% of that aggregate.
Therefore, a balancing item within 0.08% of total balance of payments
transactions can come about purely from the use of current sampling
procedures. As many observations in Table 2 lic outside that range, it
would appear that non-sampling error (as one would expect) also affects
the accuracy of the balance of payments accounts.

On a quarterly basis, large swings can occur in the balancing item from
one quarter to the next. It is not unusual for the balancing item for one
quarter to have a large negative value and for the next quarter te have a
large positive value. Even when the sign of the balancing item remains
the same for two consecutive quarters, movements of aver

$2.000 million are not unusval. Swings in the balancing item from
positive to negative and vice versa, may indicate that there are timing
errors in the accounts, i.e., one side of a transaction may be measured
in one period and its offset in another. For example, with tens of
hillions of dollars in international capital flows being transacted every
week in Australia, the adoption of slightly different accounting cut-off
dates by transactors when reporting to the ABS could see the two sides
of some transactions reported in different reference periods.

It is difficult when viewing the original quarterly balancing item series 10
identify whether the volatility in the series is offsetting in either the
short term or long term. A useful way to examine swings is to apply a
seven-term Henderson moving average to the balancing item. This has
been done in Graph 1, which shows the original quarterly balancing
item and a derived trend series. The graph shows that there are sharp
quarterly swings in the original balancing item series but that the trend
series appears to move through cycles of about six or seven quarters
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CONSISTENT BEHAVIOUR
OF TIME SERIES

when a positive balancing item predominates followed by a similar
period during which a negative balancing item predominates. Further
analysis would be needed to establish whether there is any relationship
berween these swings and movements in other economic variables such
as interest rates and exchange rates, but there does seem to be a cyclical

component.

An important aspect of the behaviour and scale of the quarterly
balancing item revealed in the graph is the increased magnitude of the
series from the mid-1980s since financial deregulation. This behaviour
points to the measurement of international transactions in financial items
as the probable area of largest error in the statistics.

GRAPH 1 QUARTERLY BALANCING ITEM
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An analyst of economic statistics is usually concerned with the behaviour
of series over time. Analysis of individual time series can provide
important information about changing patterns occurring in the
economy. By relating two or more series, information can be obtained
about economic behaviour and structural relationships over time. Within
the balance of payments there are many such relationships that can be
established, e.g. freight earnings on imports and merchandise imports,
passenger fares earnings and travel, and income on foreign investment
related to the level of investment.

Various relationships may alse be established between balance of
payments statistics and other secries. An article on Balance of Payments
Ratios, published in Balance of Payments and International Investment
Position, Australia, 1993-94 (5363.0) gives many examples of such ratios.

A consistent relationship over time between various series may be an
indication of data accuracy. An inconsistent relationship between the
series being compared (where a consistent relationship is expected) may
indicate errors in the statistics, changed economic circumstances, special
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factors, or significant statistical noise (i.e. the data are suspect but there
is insufficient information availabie to resolve whether the data are

accurate or not).

Some of the more direct relationships between series occur when the
data sources for the series are related. For example, there is a
relationship between the two balance of payments components shipment
debits and imports f0.b. The principal component of shipment debits is
freight on imports carned by non-resident carriers and the main source
for this estimate is international merchandise trade statistics compiled
from customs documents. These statistics are also the main source for
the merchandise tmports estimates in the balance of payments. As might
be expected, given the common source data, the ratio of shipment
debits to merchandise imports has been largely consistent over many
years, although exhibiting a gradual reduction in the last ten years. This
change in ratio may, for example, have occurred as a result of
competitive forces producing lower freight rates in the face of surplus
carrier capacity, increased freight being carried by Australian operated
craft, a compositional change from cargoes with lower to higher
value-ta-volume ratios or, perhaps, due to efficiency gains in cargo
handling and carrier running costs.

Another example of a relationship between series comes from income
vield analysis. Graph 2 shows selected investment income yield series for
categories of Australia’s foreign borrowing. Yields are calculated as
interest payable abroad for a year expressed as a percentage of
corresponding period average levels of debt. The accuracy of the
underlying series may be tested by comparing the derived yields with
representative market yields for different classes of debt and differing
maturities, by examining the implied yields in balance of payments
statistics at a finer level of disaggregation, and by looking at the
contributions of individual enterprises. This type of dara validation will
usually identify any errors in reported data and improve understanding
of the underlying data relationships. In the case of Graph 2, the broad
correspondence between the series in the graph suggests that there are
no fundamental errors in the underlying series. The shift, from 1986-87,
in the yield on official sector borrowing relative to other yield curves is
a reflection of the declining proportion of very long-term (over ten
years) debt domiciled overseas in total official sector borrowing. While in
198485 and 1985-806 long-term debt domiciled overseas with ten years
or more to maturity was about 30% of the total official sector borrowing,
by 1987-88 it had fallen to about 10%. In contrast, short-term {repayable
within one year) debt domiciled overseas has increased from less than
10% of official sector borrowing in the early 1980s to about 30% by
1993-94.
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EXAMINATION OF
RESIDUALS

COMPARISON OF DATA
FROM DIFFERENT SOURCES

GRAPH 2 ANNUAL INCOME YIELDS — FOREIGN INVESTMENT IN AUSTRALIA,
BORROWING
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As described earlier, some assessment of the accuracy of the balance of
paymenis can be made by examining the balancing item. This is only
one of 3 number of accounting balances that can be established in
economic statistics that may be useful in assessing the accuracy of the
balance of payments.

Within international investment statistics, for example, collections are
designed 1o capture capital flows and stocks together. Essentially, the
level of financial claims (financial assets and liabilities) at the end of a
given period will be equal ro the level of claims at the end of the
previous period, plus net transactions in financial claims, plus other
changes in financial claims during the period. For example, the level of
lending by a bank at the end of a period will equal the level of lending
at the end of the previous period plus drawdowns, less repayments of
loans during the period, plus other changes to the actual value of claims
at the end of a period. These other changes arise mainly from market
price fluctuations (in the case of marketable claims), write-offs and, for
claims denominated in foreign currencies, variations in exchange rates.
In international investment statistics all these elements are accounted
for; nevertheless there may be residual statistical errors (other than
sample error) which can arise from reporting errors. These residuals are
examined closely and any large discrepancies are queried with dara
providers to minimise errors.

There are a number of cases where statistical series, which purport to
measure the same activity, are measured from different sources. One
example relates to the travel debits item in the balance of payments.
Indicator data to estimate travel expenditure abroad by Australian
residents in current periods come from the International Travel
Enterprises component of the Survey of International Trade in Services.
This component collection approaches enterprises for payments made
through them (prepayment through travel industry participants,
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PARTNER COUNTRY
ANALYSIS

Australian-issued travellers cheques and plastic cards, and cash). To
provide benchmarks for this collection, the ABS periodically conducts a
Survey of Returned Australian Travellers which approaches a sample of
resident individuals returning to Australia (identified from passenger
cards) for details of their expenditure abroad. Each of the two estimates
of travel expenditure abroad can be expected to provide some insights
into the accuracy of the other.

Further examples can be drawn from data collected in the ABS Survey of
Foreign Investment where some data items can be compared with
selected foreign assets and liabilities information reported in other
collections, such as the ABS Survey of Balance Sheet Information and the
Reserve Bank’'s Survey of Foreign Currencies, Assets and Liabilities of
Banks. The ABS compares results from the different sources (wherever
possible) on an enterprise by enterprise basis to identify and resolve any
discrepancies in reporting. Such comparisons may bring to light a
number of errors, such as enterprises misinterpreting questions and
instructions on forms and other reporting and processing errors. The
ABS has found that these comparisons have led to some notable
improvements in data quality in recent years.

To the extent that other countries compile halance of payments statistics
by partner country on a basis largely consistent with rhat used by
Australia, it is possible 1o compare partner countries’ estimates of their
transactions with Australia with Australia’s estimates of its transactions
with those countries. For example, a recent bilateral study berween the
ABS and the New Zealand Department of Sratistics compared statistics of
transactions berween the two countries in the fields of services and
international investment. This study has alerted both statistical agencies
ta possible causes of discrepancies in the statistics and has suggested
areas for improvement which are being pursued.

Another investigation compared Australia's merchandise trade statistics
(on an international trade basis) with those of other countries. The
results of this investigation were published in an article titled
Merchandise Fxport and Import Statistics by Country — Factors
Affecting Bilateral Comparisons in the June 1991 issue of Australian
Economic Indicators (1350.0). The analysis revealed no significant
understatement or overstatement of exports or imports statistics for
Australia. A subsequent intensive bilateral reconciliation study‘i,
conducted joinily by the ABS and the US Department of Commerce,
analysed stadistics of merchandise trade flows berween Australia and the
United States of America. The study revealed only minor (less than 5%)
unexplained discrepancies between the two countries’ sets of statistics.
Further investigations of this type are underway or planned as they may
give useful pointers to possible inaccuracies in the statistics and, if the
discrepancies turn out to be minor, give greater confidence in the
quality of the particular statistical series.

* Results of the US study were published in the December quarter 1993 issue of International Merchandise Trade, Austraiia (5422.0).

24 ABS » QUALITY OF AUSTRALIAN BOP STATISTICS » 5342.0 » 1996



IMPACT OF STATISTICAL
PROCESSES ON QUALITY

The methods used in collecting and compiling balance of payments
statistics have an impact on their accuracy and it is therefore important
that all aspects of the process be soundly based. The following
paragraphs describe some of the issues involved.

First, where data are collected directly from transactors, it is necessary to
identify the population of statistical units (e.g. businesses or households)
from which units will be selected for inclusion in a collection. In
practice, this may be difficult. ABS collections used to estimate the
balance of payments often have no comprehensive sources of coverage
and have to rely on using several partial sources to identify the
population engaged in the activity being measured. This raises the
possibility of undercoverage and the ABS needs to be particularly careful
in building up collection populations in this way.

Second, it is important that the information sought is in fact available
from the units approached and that they have a clear understanding of
the requirements of a collection. Good forms design and adequate pilot
testing arc essential parts of this process; the ABS pays particular
attention to this and has developed a set of forms design standards
aimed at clarity and minimising reporting burden.

Third, it is necessary that near complete collection response be obtained
and that the integrity of the reported data be maintained. In practice,
there will be less than complete response, errors will be present in
reported data and others will arise as a result of office-processing
activity. Effective procedures are therefore necessary to compensate for
non-response, to identify and correct errors in the dara and to avoid

Processing errors.

Fourth, part of ensuring good quality statistics invalves having effective
monitoring procedures in place so that, if any aspect of the collection
falls below established tolerances, it will be detected and corrective
action taken. Examples of indicators of statistical quality that are typically
monitored include numbers of collection units, response rates (with
empbhasis being given to the more important contributors), the number
and value of errors identified and corrected, and the resources involved
in the various tasks. The ABS has comprehensive gquality monitoring
procedures in place for balance of payments statistics.

Finally, in a period of rapid economic change, the changing population
of transactors and the introduction of new types of transactions could
hoth have substantial impact on quality unless action is taken to
accommodate the changes within the statistics. The relatively recent
rapid expansion of trading in financial derivatives is a case in point
where the rapid change has meant that the transactors often do not have
comprehensive reporting capabilities in their accounting systems to
provide appropriate data to the ABS. The ABS is working with those
entities transacting in foreign financial derivatives to bring their reporting
fully within the ambit of the Survey of Foreign Investment.

ABS + QUALITY OF AUSTRALIAN BOP STATISTICS » 5342.0 « 1996 25



SUBJECTIVE ASSESSMENT

Taking into account all the factors mentioned so far, it is possible to
form some subjective assessment of the quality of balance of payments
statistics. Assessments based on recent experience with current data
sources and methodologies are provided in Table 5. To give an idea of
the relative importance of each item, 1993-94 values are also provided.
The assessments refate to the accuracy of the first-published monthly,
quarterly and annual estimates of the principal balance of payments
aggregates. The initial monthly and quarterly estimates appear in the
monthly (3301.0) and quarterly (5302.0) publications, respectively. Initial
annual estimates are a little different. The first estimates of current
account items and some limited capital account items are released in the
June monthly publication each year, while the remaining capital account
items appear first in the June quarterly publication each year.

The items given an A rating (the estimate is considered to be within 5%

of the true value) are:

w merchandise (all estimates);

» the aggregates of the current account credit and debit entries
{annual estimates); and

« official sector capital {(annual estimates and quarterly estimates for
Australian investment abroad).

Those given a B rating (the estimate is considered to lie within 10% of
the true value) are:

»  services (guarterly and annual estimates);
» unrequited transfer debits (quarterly and annual estimates);
s the balance on current account (quarterly and annual estimates);

s official sector capital (quarterly estimates for foreign investment in
Australia); and

» total Australian investment abroad (annual estimates).

Other estimates are considered less accurate and have been rated as €
(within 15% margin of error) or D (15% or greater margin of error). The
aggregates (not halances) considered to be least accurately estimated are:

s monthly estimates of income;
= monthly estimates of official sector capital; and

= quarterly estimates of non-official sector capital flows.

It should be stressed that the ratings used are assessments of the quality
of the transactions estimates published in the accounts and do not
necessarily reflect the quality of estimated movements in the various
items and aggregates shown. For example, the initial monthly estimate of
the current account deficit is shown in Table 5 with a rating of D (an
error margin of 15% or more). However, analysis later in this paper
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(under the heading Do revisions alter information provided by initial
estimates?), concludes that the month-to-month movements in the
current account deficit present a relatively reliable series without obvious

bias.
5 SUBJECTIVE ACCURACY RATINGS OF BALANCE OF PAYMENTS AGGREGATES!
Accuracy
Initiaf
Initial fnitial annual
Value monthiy quarterly estimatas in
1993-94 estimates estimates 5301.0 and
Agdregate i $m in 5301.0 in 5302.0 5302.0
Current account
Merchandise
; Exports fob 63 896 A A A
3 traports foh —&4 400 A A A
Services
Credits 18 274 c B B
Debits -18 967 c B B
Income
; Credits 5 835 D D D
Debits -21 587 D C C
4 Unrequited transfers
E Credits 2 820 c c C
: Debits _ _ -2 624 Cc c C
Tatal credits 90 825 c B A
Total debits -107 588 C B A
Balance on current account -16 763 D B B
4 Capital account {net transactions)
' Gfficial sector
Foreign investment in Australia 8 374 c B B
Australian investrment abroad -1 607 A A
Non-official sector
Foreign investment in Australia 22 528 n.a. D B
Australian investment abroad -12 973 n.a. D b
Total
Foretgn investment in Australia 30 203 n.a. D D
Australian investment abroad -14 580 n.a. D D
Balance on capital account 16 323 n.a. D D

1 The accuracy ratings used relate to the following aporoximate margins of error: A less than 5%:; B less than 10%; C less than 15%; D 15% and greater.
tt should be noted that these accuracy ratings relate to estimates of the value of aggregates, not estimates of the movements in these aggregates.

Source. Balance of Payments, Australia, December Quanter 1934 {5302.0).

. As might be expected, the general pattern in this table is of improving
E accuracy the longer the period for which estimates are made. Compared
with monthly estimates, quarterly and annual estimates are based on
more complete, more thoroughly validated data.

Problems with both the coverage and measurement of international
capital flows of the non-official sector are a particular concern, generally
reflecting the dercgulation of capital markets since the mid-1980s. The
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SUMMARY OF ANALYSIS
OF ACCURACY

earlier discussion under the heading Contributions to the balancing
item outlined some of the specific problems that exist and some of the
actions being taken by the ABS to address these problems.

Problems also exist with the measurement of some services, income and
unrecuited transfers items, but these are considered to be on a much
smaller scale than those in the capital account. An example is the
international trade in other services (other than fransportation and
travel services) which grew strongly during the 1980s. For a number of
reasons this is a difficult area about which to compile statistics,
particularly on the debits side. The types of services involved are diverse
while the service providers and receivers are widespread throughout the
economy and continually changing. There is no comprehensive source of
coverage of either transactors or transactions. There are also conceptual
and practical difficulties involved in identifyving internadonally-rraded
services without omission or overlap with other balance of payments
itemns. Nevertheless, the ABS has made considerable strides in improving
data in this area in recent vears. An article on Developments in
Measuring Australia’s International Trade in Services, published in
International Trade in Services, Australia, 1992-93 (5354.0) describes
the data sources currently used, changes made in the collection strategy,
data quality initiatives being pursued and the future developments that
are expected.

Problems currently exist with the estimation of the transfers made by
non-residents migrating to Australia (included in unrequited transfers
credits). In estimating this item, reliance is placed on various
assumptions about the value of funds and other assets transferred and
whatever data are at hand (such as occasional surveys). A longitudinal
survey of immigrants being conducted by the Bureau of Immigration,
Multicultural and Population Research is expected to provide the basis
for much morce soundly-based estimates. Preliminary results from this

survey are currently being evaluated.

The accuracy of investment income estimates in the current account may
also be influenced by difficulties in the measurement of related capital
account items. To the extent that there has been undercoverage of
financiat claims, it is likely that there will also have been understatement
of the associated income transactions.

This section of the paper has reviewed the accuracy of Australia’s
balance of payments statistics. It has focused on the various causes of
error and the varying analyses regularly undertaken by balance of
payments statisticians to identify and correct for error. These have
included:

s implementing quality assurance measures in source data collections
and methodological processes;

» analysing series for unexpectedly inconsistent behaviour that would
suggest errors in series estimation;

s comparing data from different sources;
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» contrasting Australian estimates of transactions with our partner
countries against those partners’ estimates of the bilateral
transactions; and

= reviewing estimation residuals, particularly the balancing item.

It was noted that a smail balancing item is no guaraniee of accuracy and
the ABS has pursued, and is continuing to pursue, quality improvemenis
that lift the quality of estimation for both credit and debit series, without
necessarily impacting significantly on estimated balancing items. This has
been particularly so in regard to measuring Australia’s international trade
in services (where the net impact of the improvements has not been
large), and to improvements to be implemented shortly in measuring
reinvested earnings (and the offsetting reinvestment of earnings) on a
quarterly basis with no impact on the balancing item.

However, significant initial estimates of the balancing item have provided
pointers to balance of payments statisticians in understanding the nature
of some significant errors in the measurement of capital transactions,
and assisted in developing improved methodologies to prevent the
recurrence of such errors. Factors that were possibly contributing to the
current estimates of the balancing item were considered in some detail.

Finally, this section included a subjective assessment by balance of
pavments statisticians of the quality of initial estimates published for
major components of the balance of payments. The assessments were
made in regard to the estimated value of transactions, and did not
necessarily reflect the accuracy that would apply to estimates of the
period-on-period movement that the initial estimates imply. This was
largely because revisions often come about from methodelogical
improvements that change the level of an estimated series without
significantly affecting the movements within the time series.
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SECTION 3

ANALYSIS OF RELIABILITY OF THE STATISTICS

Another aspect of the quality of balance of payments statistics is their
reliability. Reliability has been defined earlier as the proximity of a
preliminary estimate of an aggregate for a period to the final estimate
for that period. Attention therefore is focused on the extent to which an
initially published estimate is revised as it is subsequently republished.
The extent of such revisions is a mcasure of the reliability of the
statistics. From an analytic perspective, users would like to know how
much reliance 1o place on an estimate of an aggregate — particularly the
initial estimate. If it is likely to be revised, how much is that revision
likely to be and in which direction? Are decisions made on the basis of
the initial estimates likely to prove ill-founded in the light of tater
revisions? The purpose of the following discussion is to answer
questions of this type and to extend the picture of quality built up so far
by providing the reader with an assessment of the impact of revisions.

As noted earlier, in the case of balance of payments statistics, estimates
are always subject to revision and therefore, in principle, are never final.
In practice however, estimates do settle down after a period and
thereafter are usually only subject to change if an improved methodology
or conceptual change is introduced. The length of this settling down
period varies from item to item but, in the following analvses, generally
estimates for periods which have undergone at least one year’s revision
(i.e. 12 monthly, 4 quarterly or 1 annual revision cycle(s)) are included.
For annual data, however, it has been assumed that the December
quarter 1994 issue of the quarterly publication Balance of Payments,
Australia (5302.0) captures results for the 1993-94 reference vear from
most annual source surveys and therefore constitutes a reasonable
approximation of an annual revisions cycle for the purpose of these
analyses.

The current account estimates used in the analyses are consistent with
thase published in both the January 1995 issue of the monthly
publication 5301.0 and the December quarter 1994 issue of the quarterly
publication 5302.0; and the capital account estimates are consistent with
the December quarter 1994 issue of the quarterly publication 5302.0.
Estimates in these issues are taken to be the final or latest estimates for
all observation periods under examination. This means that the most
recent periods for which data are included in analyses of revisions after
one vear from initial estimation are the month of December 1993, the
December quarter 1993, and the year 1993-94 (where one year revisions
are simulated to coincide with the availability of annual survey results).
For other analyses data through the month and quarter of June 1994 are
included.

Therefore the observation periods (i.e. months, quarters and years in
respect of which statistics are provided) in these analyses are either the
96 months from January 1986 to December 1993, or 102 months to
June 1994; either the 32 quarters from March 1986 to December 1993,
or 34 quarters to June 1994; and the 13 years from 1981-82 to
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1993-94. The aggregates examined are based on those published in
Table 1 of the monthly and quarterly balance of payments publications
(5301.0 and 5302.0, respectively). The annual capital account data by
direction of investment, and the annual net series for services, income,
transfers and the balance on goods and services are presented from
1985-86.

A number of general points need te be borne in mind when considering
the analyses of reliability of balance of payments statistics presented in
this paper. First, the analyses inevitably reflect past experience and this
does not necessarily give any indication of the likely behaviour of the
statistics in the immediate future. For example, any recent action to
improve reliability will not be fully reflected. Second, the findings for
aggregate or net series should be treated with particular caution as they
will reflect the varying impacts of revision on component series. Third,
substantial change in the volume and size of transactions for an
aggregate occurring over a relatively short time will make the effect on
the reliability of the series difficult to predict. Fourth, in these analyses
the assumpticn is made that the latest estimate is always a better
approximation of the notional true value than any earlier estimate.

Finally, if there has been significant change in the concept being
measured in an item, comparison of the statistics before and after the
change will not be valid unless steps are taken to remove the effects of
these changes from the time series. However, while accuracy may
improve as improved methodologies and new concepts are emploved o
better approximate economic reality, from the perspective of the user
faced with significant and frequent revisions arising from these changes,
the reliability of the series under analysis is impaired. In this study it has
only been possible to exclude the effects of one significant change in
concept (the move to recording merchandise exports primarily on a
shipping date basis). The analyses therefore generally reflect what the
users observe in the reliability performance of the published series.
Cautionary notes are provided where the significant shifts in estimation
levels reflecting conceptual/methodological change need te be borne in

mind.

The sign convention used in the revisions statistics presented in this
paper is not the same as that used in published balance of payments
tables. In published balance of payments tables, debit entries are
normally shown as negative values. In the statistics presented here,
values far gross credit and debit entries are shown in absolute terms,
and negative values are recorded only for net balances (e.g. the balance
on merchandise trade) and for revisions. A negative revision to a gross
credit or debit item means that the absolute measure of that item has
declined, while a negative revision to a net balance means that a surplus
has decreased or a deficit increased. For example, in the case of the
balance on current account (which has been in deficit for all periods
covered in these analyses) a negative revision indicates that the revised
value is a larger deficit than the earlier estimate.
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BIAS AND DISPERSION

BIAS OF THE STATISTICS

Two aspects of statistics that are useful in analysing their quality are
their bias and dispersion.

Bias is 2 measure of the extent to which initial estimates are lower or
higher than the final estimate and thus gives an indication of the
direction of revisions, In this study it is calculated as the average of the
differences between the initial estimate for each period and the latest
estimate published for the same period, with positive and negative
revistons being netted against each other. This measure can therefore be
described as the average of the values of all revisions taking account of

sign.

Dispersion is a measure of the spread of final estimates and gives an
indication of the magnitude of revisions. It is calculated as the average
difference between the initial estimate for each period and the latest
estimate published for the same pericd, but with positive and negative
revisions not being netted against each other. It can therefore be
described as the average of the absolute values of all revisions, without
regard to sign.

In this study, the measure of the average used is the median value; that
is the value of the middle observation in a group of observarions ranked
by value. This measure is preferred 10 the mean value (derived by
summing all observations and dividing by the number of observations),
as an expression of central tendency because, in these revision statistics,
there are significant outliers that exert a disproportionate influence on
the mean value.

To give an impression of the revisions process through which balance of
pavments statistics pass, Appendix A shows graphically the way in which
estimates of the principal aggregates evolve over time. Graphs are
included for monthly, quarterly and annual statistics which compare the
latest (i.e. at December 1994) estimate with the initial estimate and
successive revisions to the initial estimate. The comparison expresses
estimates as a ratio of the latest estimate (i.e. a ratio of 0.50 means the
value of the estimate is half the value of the latest estimate). The graph
plots this ratio for the initial estimate (the first point on the horizontal
axis) and a number of revised estimates — 24 revisions for monthly
data, 12 revisions for quarterly data and 6 revisions for annual dara.
Medians of the ratios calculated at each estimation point have been
used. For example, the ratio plotted at, say, revision number 3 is the
median of the ratios for all observation periods, where the ratio for each
period is calculated by dividing the estimate after the third revision by
the corresponding latest estimate. Also shown on the graphs. as dashed
lines, are the upper boundaries of the first and third quartiles of
calculated ratios. The area betwceen these bounds thercfore represents
the behaviour of the middle 50% of observations or, alternatively, the
25% of ratio observations that lie below the median and the 25% of ratio

observations above it.
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Examination of these graphs gives an indication of the bias present in
preliminary estimates (and therefore in revisions to those estimates), the
spread of ratios around the median ratio at different stages in the
estimation cycles, and how quickly the preliminary estimates approach
the latest value.

Bias in monthly statistics Looking first at the current account, it can be seen that, merchandise
exports and imports (appendix Graphs A.1 and A.2) display negligible
bias and initial estimates are revised to the latest estimates very quickly.
Similarly the spread of ratios calculated for the initial estimates of the
middle 50% of observations is small — within about 1% of the median
latest value for exports, and even closer for imports.

On the other hand, the non-merchandise components of the current
account are less reliable. The most striking feature of the
non-merchandise credits and debits aggregates (appendix Graphs A3 and
A.4) is that the median values are all estimated to be less than their
latest values, and even after two years of revision, the upper boundary of
the third quartile of estimate ratios remains below the final estimate. On
average, the preliminary estimates can therefore be said to display a
clear negative bias. Both the credits and debits median measures do
improve over the first 24 months of revision, and the ratic spreads
narrow.

Of the non-merchandise components, unrequited transfers credits
(appendix Graph A.9) displays the least bias and the spread of ratios for
the middle 50% of observations is initially within about 3% of the
median, and at the median after one annual revision cycle. On the other
hand, the initial estimates of services credits (appendix Graph A.7), with
a median ratio of about 0.88, are the most biased. While services credits
estimates improve in accuracy over two years of revisions, the median
estimate at the end of the period remains at less than 94% of the final
estimate. A number of methodelogical changes introduced in the June
quarter 1994 contribute to this. First, improved estimates of expenditure
in Australia by non-resident travellers were introduced reflecting,
principally, the inclusion of expenditures on pre-paid package tours.
Second, introduction of a new collection methodology for the
transportation items resulted in improved coverage of port expenditures
in Australia by foreign carriers and freight on exports earned by resident
carriers. Third, some relatively minor upward revisions were made as a
result of changes to the collection methodology for insurance services.
Together these changes accounted for an increase of about 10% in total
services credits estimates for 1992-93 and for progressively smaller

proportional increases in earlier years.

Services debits (appendix Graph A.8), with a median ratio for initial
estimates of about 0.94, also displays significant bias throughout the two
year revision period. The ratios accounted for by the middle 50% of
observations are relatively evenly spread around the median. While the
median ratio improves over the revision period shown, it does not
exceed 98%.
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Income credits (appendix Graph A.5) has a much broader spread for the
middie 50% of observations than other components exhibit, with the
ratios of initial estimates to the latest estimates ranging from about 0.78
to 1.13 — indicating a marked variability in the reliability of estimates of
this aggregate. However, over two years of revisions, median estimates of
income credits approach the latest value and the spread of ratios
narrows markedly until about the sixteenth revision. An important reason
for the variability of monthly income credit estimates is the method used
to estimate refnvested earnings on Australian direct investment abroad,
an item that has been particularly variable and therefore difficult to
forecast. At present, initial estimates are based on annual forecasts evenly
distribured over the year. Once the results of the annual Survey of
Foreign Investment become available, which may be up to 18 months
after the initial estimate has been made, there is often a need for
substantial revision (both increases and decreases).

Introduction, in the January 1994 issue of 5301.0, of an improved
methodology for estimaring income earned by residents of Australia
while travelling outside Australia, also resulted in revisions to past
periods’ estimates. Revised estimates were made using the results of a
new ABS survey (Survey of Rewrned Australian Travellers) designed to
give benchmark estimates of residents’ earnings and expenditure while
abroad. Although these revisions were not as substantial or variable as
those made to estimates of reinvested earnings, they have resulted in
increases in total income credits estimates for 1991-92 and 199293
respectively of about 3% and 10%.

Income debits (appendix Graph A.6) behave quite differently. While both
initial and first revision median estimates have ratios less than 0.96, from
the second revision the median estimates rapidly approach the final
estimate which is closely approximated from the eighth revision onwards
with a narrowing band of ratios around it. While revisions to estimates
of reinvested earnings debits are significant in absolute terms, they are a
smaller component of the very much larger income debits total than is
the case for credits.

Median initial estimates of transfers debits (appendix Graph A.10) are a
little more accurate than most other componenes (with ratios close to
97%) and with ratio spreads that are reasonably tightly clustered around
the median. However, median estimates after two vears of revision are
only marginally closer to final estimation levels, and the spreads only a
little tighter.

The net resuit of the estimation process for the components of the
current account is reflected in the behaviour of the balance on current
account (appendix Graph A.11). Analysis of such net results needs to be
undertaken with care because these series will reflect all methodological
changes impacting on component series. The initial median estimate of
the balance is very close to the final estimate, although the spread
around this estimate is relatively large. Revisions over the two year
period appear to increase the gap between the median (revised)
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Bias in quarterly statistics

estimates and the final estimates, with the median estimate at the end of
the period about 3% higher than the final estimate. The median ratios
shown in the graph display significant positive bias developing after the
seventh revision. This somewhat paradoxical pattern reflects the
significant methodological improvements recently made to services
credits estimates, the persistency of the negative bias that exists in initial
income credits estimates, and the improving accuracy of the debits
estimates over the first two years of revision. The methodological
improvements to services credits estimates have a paradoxical effect
because previously revisions to the various current account items tended
to cancel each other cut, but this is happening to a lesser extent with
the improved methodology for services credits. Tt should be noted that a
positive bias int estimates of this balance refers to an overstatement of
the current account deficit.

In monthly statistics, capital account data are available only for net
transactions of the official sector (the Reserve Bank and the general
government sector) and certain non-official public sector transactions.
Other capital account transactions (mainly those of the non-official
private sector), together with the balancing item, are derived as a
residual after the balance on current account has been deducted from
the identified public sector capital account transactions. Graphs 12 to 14
in Appendix A show the patterns of behaviour of the official sector.

Estimates of net capital transactions of the Reserve Bank (appendix
Graph A.12) are very rcliable. Ner capital transactions of the general
government sector (appendix Graph A.13) are less reliable and display
negative bias (an understatement of net inflows or overstatement of net
outflows) in initial estimates (a median ratio of about 0.91) which is
progressively reduced until, from about the sixth monthly revision, the
estimate remains close to the latest estimate. The middle 50% of
observations initially shows a wide distribution of ratios around the
median (from 0.66 to 1.14). However, within about one year, this area
has narrowed to span a band of ratios from 0.85 to 1.14.

The graphs in Appendix A relating to quarterly statistics, in general,
display a similar picture to that for monthly statistics. Within the current
account, merchandise exports and imports statistics are very reliable and
unbiased (see appendix Graphs A.15 and A.16). As with monthly
statistics, the non-merchandise items show clear negative bias for hoth
credit and debit items. On average, ratios of initial estimates to latest
estimates for total non-merchandise credits (appendix Graph A.17) have
a value of about 0.92. The equivalent average ratio for non-merchandise
debits (appendix Graph A.18) is a little better at 0.94. The quarierly
ratios improve to ahout 97% (credits) and 99% (debits) over the three
years of revision history incorporated in the graphs.

As with the non-merchandise aggregate series, quarterly component
series behave very similarly to the monthly series. Unrequited transfers
credits (appendix Graph A.23) displays the least median bias, with
medians for initial estimates and for all subsequent revisions at or very
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close to the final estimates, By the fourth revision, all estimates in the
second and third quartiles are also at the final estimates.

The initial estimates that appear least reliable are income credits
(appendix Graph A.19) and services credits (appendix Graph A.21)
where the median ratios are about .92 and 0.90, respectively. The
income graph is similar to the equivalent monthly graph in that it shows
the wide spread of ratios displayved by the middle 50% of initial
estimates and early revisions. The main reasons for this variability have
been noted earlier.

The quarterly graph for services credits (appendix Graph A.21) is notable
for the relatively large proportion of revisions that remain to be applied
after the twelfth quarterly revision. The median ratio value of less than
0.95 after three years of revision is little better than achieved after the
two vears of revision presented in the monthly graph. It indicates that,
on average, the ecstimates will be increased by more than 5% to reach
latest values. It should also be borne in mind that 50% of quarterly
estimates of that aggregate are even less reliable at that stage. The
reasons for this outcome are discussed above in noting the performance
of the monthly series.

The quarterly graph of the balance on current account (appendix

Graph A.25) records the net outcome of all current account transactions.
As with the monthly series, the quarterly median series shows that the
initial estimate is very close to the final estimate bur the second and
subsequent estimates show some positive bias (i.e. an overstatement of
the current account deficit) which remains for the three years of revision
under analysis and primarily refleces the impact of the methedological
improvements noted for estimating services credits. The spread around
the median initial estimate is relatively large but it narrows progressively
over the three year period.

Quarterly capital account statistics are generally less reliable than
quarterly current account statistics, with most of the capital account
items included in Appendix A showing negative bias. The exceptions are
the estimates of the Reserve Barnk transactions, which are extremely
reliable (see appendix Graphs A.28 and A.29), and investment abroad by
general government (sce appendix Graph A.27). In the case of the
general government investment abroad series, all median estimates are at
final levels, but there is a wide spread of estimates for each revision
period (see appendix Graph A.27). It needs to be borne in mind that
the net investment transactions abroad by the general government sector
vary significantly from period to period and in some periods may have
values close to zero. When values close to zero are revised, even by
small absolute amounts, large proportional changes may occur,
accounting for the wide dispersion of ratios.

Of the remaining aggregates analysed, foreign investment in the general
government sector (appendix Graph A.26) shows the least bias in initial
estimates, with a median ratio at about 0.79. This bias in initial estimates
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Bias in annual statistics

is due in part to revisions to estimates of foreign borrowing domiciled in
Australia for 1989-90 and earlier years resulting from improved coverage
of Australian securities held by nominees on behalf of non-residents.
Median estimates are close to final levels from the sixth revision. The
middle 50% of ratic observations are widely dispersed for initial
estimates and early revisions but narrow rapidly until the sixth quarterly
revision.

The negative bias present in estimates of transactions of the non-official
sector (appendix Graphs A.30 and A.31) is most pronounced for
Australian investment abroad (AIA) with the median ratio of initial
estimates to latest estimates being about 0.66. On average, therefore,
initial estimates are revised upward by about 50% before reaching their
latest value. The middle 50% of observations classified to AIA display a
spread that is very broad, from as low as 0.37 to 0.91. Reasons for the
degree of variability found in quarterly AlA estimates are associated with
the difficulty of measuring the reinvestment of earnings component of
Australian investment abroad (see earlier comments in the context of
estimates of the reinvested earnings component of income credits) and

achieving satisfactory quarterly coverage of other investment flows.

Estimates of transactions of the non-official sector (see appendix

Graph A.30) relating to foreign investment in Australia (FIA) are also
negatively biased on average, with the median ratio for the initial
estimate at about 0.69. However, the median is revised upward relatively
quickly — after three revisions it is within about 10% of the latest value.
After then, the revisions only slowly raise the median towards the latest
values. The middle 530% of initial observations classified to FIA are
clustered across a slightly tighter spread than was displayved for AIA, and
this spread tightens more quickly around the median with the result that
it is much narrower by the sixth revision.

Also included in Appendix A are graphs of the balance on capital
accourtt (Graph A.32) and the balancing item (Graph A.33). Becausc
they refer to residual balances which may vary considerably in size from
period to period, and in the case of the balancing item frequenty
change sign, care is needed in their interpretation. The quarterly graph
of the balance on capital account records the net outcome of all capital
account transactions. The quarterly median series shows a marked
negative bias (i.e. an understatement of the capital account surplus),
with the ratio for the initial estimate around 0.78 and for the estimate
after three years around 0,93. The spread around the median estimates
is large and volatile up to the sixth quarterly revision when it narrows;
and from then 1o the end of the three year revision period the spread

remains fairly constant.

Appendix A Graphs A.34 1o A.52 relate to annual statistics. The graphs
display generally similar patterns of bias to monthly and quarterly
statistics but because only annual revisions cycles are caprured, and
because the period of analysis extends from 1993-94 back to 1981-82
for some series, care is needed in both interpreting the data presented
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and comparing the annual series with either the monthly or quarterly
series which cover a shorter time span (from January 1986 to June
1994). Three particular points should be noted. First, the ongoing
improvements in methodology implemented over the last decade have
given rise to often substantial revisions to item estimates for the period
1982 to 1985, which are captured in some of the annual analyses that
cover this earlier period. However, this early revisions experience is
excluded from the analyses for the monthly and quarteriy series which
commence in 1986. Some of the annual series may therefore appear to
he both more biased and less reliable than the estimates with greater
periodicity. Second, in the monthly graphs, the 24 months of revisions
experience that is shown captures only two annual revisions cycles,
while for quarterly series, 3 annual revision cycles are displaved. In both
cases quite significant revisions are often shown as remaining to be
applied between the last revision cycle presented and the final estimate
produced in the December 1994 (quarterly) or January 1995 (monthly)
balance of payments publications. For the annual series, the graphs
captrure explicitly most of the extra revisions experience so that many of
the series are shown with medians rising to, or very close to, the final
estimate. Third, any comparison of revisions to monthly, quarterly and
annual capital account series is complicated by the net basis of recording
capital account entries and the frequent turnarounds from inflows to
outflows and vice versa in some series. This can mean, for example, that
the annual estimate for some items in some periods is lower than some
or all of the corresponding quarterly estimates, without regard to sign.

As with monthly and quarterly data, the annual merchandise trade
estimates are very reliable and unbiased while most non-merchandise
components of the current account show clear negative bias for both
credit and debit items. For the non-merchandise credit and debit
aggregates (see appendix Graphs A.36 and A.37) the median ratios of
initial annual csrimates to latest estimates (about 0.88 for credits and
0.94 for debits) are a little less reliable (i.e., lower) than the equivalent
ratios for monthly and quarterly statistics. As mentioned in the previous
paragraph, this reflects the revisions experience of the early 1980s.

The least reliable annual current account aggregate, in terms of the
median ratio of initial estimates to latest estimates, is income credits
which has a ratio of about 0.86 (see appendix Graph A.38). Like the
quarterly statistics, the middle 50% of ratios for income credits is initially
spread across a wide band (of about 30 ratio points) but after two
revisions this narrows substantially to a band of two ratio points.
Reasons for this variability have been suggested in the discussion on bias
in monthly statistics.

Overall, service credits is the least reliable annual series. While the
median initial estimate has a ratio of about 0.91 (see appendix

Graph A.40) which is better than for income credits, the series is notable
for the relatively large proportional revision that remains to be applied
after the last revision cycle shown on the graph. Graph A.40 in
Appendix A shows that the annual estimates that have passed through
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six revision cycles remain to be revised upward by, on average, about
6%. This is a reflection of the revisions introduced in June quarter 1994
that have been described in the context of quarterly statistics.

Annual series for other components of the current account behave
similarly to their quarterly equivalents. However, the different pattern for
the second quartile of ratios in unrequited transfer credits (sce
appendix Graph A.42) is a reflection of revisions to estimates of transfers
by immigrants introduced in December quarter 1985, and which are
therefore not reflected in either the monthly or quarterly analyses.

Graph A.44 in Appendix A shows the reliability pattern displayed by the
balance on current account. While this balance is an important key
aggregate in its own right, it reflects the net sum of revisions to all the
components of the account, including methodological revisions that shift
the series across time, and therefore the usefulness of the reliability
measures presented in the graph is limited. The annual median series
shows relatively small bias in the 6 years of revision that are under
examination. On average, the initial estimates of the current account
deficit understates the final estimate by about 2%. Subsequent revisions
result in the estimate fluctuating at or slightly above the latest figure. On
average, after 6 revisions the estimate overstates the latest figure by 2%.
Half of the initial annual estimates of the deficit fall between an
understatement of 6% or an overstatement of 3%. This spread narrows
progressively over the 6 year period and results in an overstatement of
between 1 and 3% by the sixth year of revisions.

Graphs for annual capital account aggregates (appendix Graphs A.45 to
A.52) behave similarly to their quarterly equivalents with aggregates for the
Reserve Bank being completely free from bias and the median ratios for
other items showing negative bias. The median ratio for transactions of the
general goversunent sector classified to FIA is initially a little more biased
than its quarterly equivalent, reflecting revisions experience in the early
1980s. The band of ratios represcnting the middle 50% of ratios is more
tightly clustered, as is expected in an annual analysis where initial cstimates
already incorporate several revisions emerging from monthly and quarterly
source data. Like the quarterly series, the spread of ratios for general
government sector transactions classified to AIA (see appendix Graph A.46)
is erratic but it must be remembered that these ratios reflect estimates that
are relatively small and very variable in size and direction.

Reliability of annual non-official sector statistics for AIA is a little better
than the equivalent quarterly statistics (see appendix Graph A.50),
reflecting the substantial upward revisions experienced over the first
three quarterly revision periods. The middle 50% of ratios of initial
estimates to latest estimates for AIA are as widely spread around the
median ratio as the quarterly series, narrowing after two annual revisions
to about the same spread as is displayed after eight quarterly revisions.
For annual non-official sector statistics relating to FIA (see appendix
Graph A.49), the initial estimates show a substantial negative bias on
average (at a median ratio of 0.73) as do their quarterly counterparts (at
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a median ratio of 0.69). The bias in the median series reduces sharply
after one annual revision cycle and continues to fall until the final
estimate is reached after five years.

As with the quarterly series, graphs for the net series balance on capital
account (sec appendix Graph A.51) and the balancing item (sec
appendix Graph A.52) should be interpreted with care. The annual graph

of the balance on capital account records the net outcome of all capital
account transactions. The annual median series shows a strong negative
bias initially which reduces progressively until the final estimarte is
reached after five years. On average, the initial estimate of the capiral
account surplus understates the final estimate by around 20%. Half of the
initial annual estimates of the surplus involve understatements of berween
6% and 27%. This spread narrows to the point where, after five years, the
understatement is between zero and 2%. The fact that estimates of the
balance on capital account become final more quickly than estimates of
the balance on current account largely reflects differing revisions
practices with the different data sources used. In general, revisions to
capital account series are not identificd for periods carlier than the latest
five years, whereas revisions to current account serics can often be
backcast for much longer periods.

DIRECTION OF ONE-YEAR The previous subsection of this paper looked at the bias and dispersion

REVISIONS - - of initial and revised estimates, when compared to the final or latest
estimate, over a significant period of revision (24 months, 12 quarters
and 6 years for monthly, quarterly and annual estimates respectively).
The reference in the analysis to the final estimates provided a
perspective on the shifts in estimation levels derived from
conceptual/methodological changes as well as mapping the process of
regular revision through at least one annual collection cycle.

However, many users want to review the performance of the estimates
in the short term, without the concerns of the longer term shifts in
estimation levels. These shifis are recognised as improvements in quality,
but which usually do not change the direction of movement berween

periods nor alter the trends. For these users, there is a need to factor
into their analyses of the estimates for the most recent periods the
expectation of revision over the next year or so as quarterly data sources
replace extrapolations, as annual survey results replace partial coverage
quarterly estimates, and as revised annual results replace preliminary
results. Once observation periods recede more than twelve months into
the past, revisions become less significant to their day-to-day analysis —
the focus has moved to the sharp end of the series,

Table 6 provides a view of the short term reliability of the statistics by
quantifying the direction of revisions through a one year revision cycle.
It shows, for each aggregate, measures of the direction of one-year
revisions to initial monthly, quarterly and annual estimates. These
measures indicate whether revisions have been predominatcly upward or
downward in the short term. Median initial estimates and median
revisions after one year are shown. For median revisions, unscaled and
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sceled statistics are given. Unscaled median revisions are expressed in
millions of dollars and are not related to the size of the aggregate being
revised. It needs to be noted that because these estimates are expressed
in original dollar terms, no account is taken of inflationary cffects. Where
the size of an aggregate has grown significantly over the period covered
by the study, unscaled median revisions of that aggregate are not directly
comparable over time. Scaled revisions, on the other hand, express the
change in the estimate as a percentage of the data value being revised.
Scaled median revisions therefore overcome the problem of changing
dollar values but raise another difficulty in that they may provide
misleading information for those aggregates which represent net
transactions (e.g. balance on merchandise trade, balance on goods and
services, and some net capital account items) which are close to zero in

magnitude or which change signs frequently.

6 DIRECTION OF ONE-YEAR REVISIONS TO INITIAL ESTIMATES: MEDIAN INITIAL ESTIMATES AND MEDIAN
ONE-YEAR REVISIONS®
Uniscaled median Scaled median
Median initial estimates one-year revisions one-year revisions
Monthly Quarterly  Annual Monthly  Quarterly  Annua! Monthly Quarterly Annual
$m sm $m $m $m $m % % %
Current account
Merchandise exports 4 051 12 091 41 504 12 18 -14 0.3 0.2 -0.4
Merchandise imports . 3972 12 192 40 386 0 -2 -1 0.0 0.0 Q.0
Balance on merchandise trade -22 -65 -504 8 29 25 2.1 -3.3 -1.1
Mon-merchandise credits 1 745 5173 16 662 9 a 34 0.5 0.2 0.6
Non-merchandise debits 3 115 9 435 27 767 86 271 532 3.2 3.4 1.4
Met non-merchandise -1 257 -3 734 -12 471 -47 -161 -352 4.4 4.3 2.2
Semvices credits 987 2971 9 517 22 11 -44 2.7 -0.5 0.3
Senvices debits 1 258 3785 11 367 8 42 51 Q.6 1.3 0.6
Met services -258 -761 -2 960 8 16 -155 -1.3 -3.9 6.3
Income credits 336 1018 3 600 1 -7 195 0.4 -0.9 5.3
income debits 1578 4 837 14 584 54 155 397 3.9 2.8 2.3
Net income -1 160 -3 551 10 984 -58 166 303 5.2 5.0 4.0
Unrequited transfers credits 314 940 3 045 0 0 0 Q.0 0.0 0.0
Unrequited transfers debits 174 512 1786 1 2 13 0.3 0.4 0.6
Net unrequited transfers 157 466 831 -1 -7 -8 -0.5 -1.4 -1.0
Bafance on goods & services -256 -799 -1 574 33 65 252 -4.2 -8.0 -5.0
Balance on current account -1 263 -3 675 -12 380 -30 -142 =327 2.3 4.2 2.0
Capital account 5 N
Official sector transactions 363 1 308 498 51 a9 269 1.0 2--4‘6 -6.7
General government transactions 452 1037 2732 67 99 270 5.1 2—3.4 16.0
Foreign investment in Australia n.a. 911 4 015 n.a. 108 625 n.a. -0.2 8.7
Australian investment abroad  n.a. -5 192 n.a. 26 50 n.a. 0.0 0.4
Reserve Bank transactions -46 -85 -1 361 0 [¢] 0] 0.0 0.0 0.0
Foreign investment in Australia n.a. 0 0 n.a. 0 0 n.a. 0.0 0.0
Australian investment abroad  n.a. 79 1 054 n.a. 0 Q0 n.a. 0.0 0.0
Non-official sector transactions n.a. 2 325 8 073 na. 48 314 n.a. -14.2 3.5
Foreign investment in Australla n.a. 4 044 17 796 n.a. 394 2 561 n.a. 11.2 19.7
Australian investment abroad n.a. 1794 590 n.a. 590 924 n.a. 45.4 13.6
Balance on capital account n.a. 3 912 13 950 n.a. 547 1226 n.a. -2.1 18.9
Balancing item n.a. 384 550 n.a. b6 -404 n.a. 33.5 -22.5

* For monthly statistics, from January 1986 to Decarmber 1993, For quarterly statistics, from the March quarter 1986 to the December quarter 1883, For
annual statistics, generally from 1881-82 to 1993-94 extept ‘or the following series for which analysis commences in 1985-86: direct invesiment
capital; the net series for services, income and transfers; and balance on goods and senices.

2 The redian observations for initial estimates, one-year unscaled revisions and scaled revisions are sach determined independently such that the sign of
the scaled revision may be oppeosite to that of the unscaled revision.
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To illustrate how the data in Table 6 can be used, consider income
debits. The median initial monthly estimate of income debits is

$1,578 million. The median revision after one year to initial estimates
was an increase of $54 million, while the median-scaled one-year
revision to initial estimates was 3.9%. The pattern for quarterly and
annual estimates is similar. The median initial quarterly estimate was
$4,837 million, the median one vear revision was $155 million and the
median-scaled revision was 2.8%. The corresponding annual estimates
were $14,584 million, $397 million and 2.3%.

The direction in two or three years of revisions may also be calculated.
However, for purposes of this paper, the advantage of using a shorter
revision period to allow more recent data to be included in the analysis,
and to reflect a common focus on the immediate past in balance of
payments analyses, outweighed the advantages of presenting the analysis
of a longer revisions process.

Tables 7 (monthly statistics) and 8 (quarterly statistics) analyse the
direction of revisions in the same way as Table 6 but with statistics
included for the following sub-periods of the overall period covered in

Table 6.
o e v
Periodicity
of statistics 1 2
Monthly B " Jan. B6-Dec. 89 Jan. 90-Dec. 93
Quanery Mar. 86-Dec. 89 Mar. 90-Dec. 93

Comparing patterns of directions of revisions between the different
sub-periods can highlight trends in the quality of the statistics that are
not apparent in the all periods toral. Although annual statistics can be
broken down in the same way, they are not presented here because the

small number of observations for each sub-period means that any
conclusions drawn from comparing data between sub-periods are likely
to be of questionable validity.
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7 DIRECTION OF ONE-YEAR REVISIONS TO INITIAL MONTHLY ESTIMATES: MEDIAN INITIAL ESTIMATES AND
MEDIAN ONE-YEAR REVISIONS TO INITIAL ESTIMATES FOR JANUARY 1986 TO DECEMBER 1993

Median one-year revisions

Median initial estimates Unsca!ed Scaied
Period 1 Period 2 Alf Perod 1 Period 2 Al Period 1 Period 2 Alf
Periods Periods Periods
i $m $m $m $m $m $m % % %
Current account
Merchandise exports 3 306 4 665 4 051 2 21 12 0.1 0.5 0.3
Merchandise imports 3 429 4 436 3972 -6 1 0 0.2 0.0 0.0
Bafance on merchandise trade -133 167 -22 &) 22 8 -3.3 0.4 -2.1
Non-merchandise credits 1 314 1884 1 745 37 -39 Q 30 -2.1 0.5
Non-merchandise debits 2 344 3 358 3 115 94 21 86 4.4 0.6 3.2
MNet non-merchandise -1 018 -1 435 -1 257 -58 8 —47 6.0 -0.4 4.4
Services credits 706 1163 987 18 35 22 2.6 3.0 2.7
Services debits 854 1423 1258 26 -10 8 2.6 -0.8 0.6
Net services -264 -246 -258 -15 26 8 5.4 -8.1 -1.3
Income credits 291 365 336 8 -3 1 2.8 -1.0 0.4
fncome debits 1229 1726 1578 65 24 54 6.6 156 3.9
Net income -952 -1334 -1 160 -72 ~33 -58 8.2 2.5 5.2
Unrequited transfers credits 297 365 314 0 0 0 0.0 0.0 0.0
Unrequited transfers debits 153 178 174 2 4} 1 0.9 0.0 0.3
Net unreguited transfers 154 157 157 0 -2 -1 0.0 -1.5 -0.5
Bafance on goods & services —428 -137 -256 -14 63 33 -3.0 ~4.7 -4.2
Balance on cument account -1 179 -1 326 -1 263 -70 43 -30 6.9 -38 2.3
Capital account
Cfficial sector transactions . . A7 485 383 25 a4 51 0.7 38 1.0
General government tramsactions 338 552 452 57 94 67 2.8 5.6 5.1
Reserve Bank transactions -120 25 46 0 ] 0 Q.0 3.0 0.0

! Data are shown for the full pericd and for the following two sub-periods: Pariod 1: Jan. 1986-Dec. 1989; Period 2: Jan. 1990-Dec. 1993,
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8 DIRECTION OF ONE-YEAR REVISIONS TO INITIAL QUARTERLY ESTIMATES: MEDIAN INITIAL ESTIMATES AND
MEDIAN ONE-YEAR REVISIONS TO INITIAL ESTIMATES FOR MARCH QUARTER 1986 TO DECEMBER QUARTER

1993*
Median revisions
Median initial estimates Unscaled Scaled
Period 1 Period 2 Al Period 1 Period 2 Alf Period 1 Period 2 Alf
Periods Periods Periods
_ $m $m $m_$m __ Sm _ _$m % % %
Current account
Merchandise exports 10 167 13 831 12 Q91 -19 40 18 -0.2 0.3 0.2
Merchandise imports 10 146 12 858 12 192 -9 1 — -0.1 0.0 0.0
Batance on merchandise trade 672 463 -65 -2 35 29 6.2 3.8 -3.3
Mon-merchandise credits 3 952 5724 5 173 9 11 9 0.2 0.2 0.2
MNon-merchandise debits 7056 10 130 9 435 314 211 271 5.5 2.1 3.4
Net non-merchandise 3024 4413 -3 734 -134 -170 -161 5.0 4.3 4.3
Senvices credits 2 146 3 474 2 971 -15 74 -11 0.7 2.1 0.5
Services debits 2 878 4 202 3 795 67 -10 42 2.6 -0.3 1.3
MNet services -763 -726 -761 -33 46 16 4.0 -9.8 -3.9
Income credits 871 1091 1018 -7 =27 -7 0.9 -0.9 0.9
Income debits 3 704 5193 4 837 127 155 155 3.7 2.8 2.8
Net income -2 723 -395¢ -3 55% -72 -171 -166 3.2 5.3 5.0
Unrequited transfer credits 892 1117 940 -2 5 0 0.2 0.5 Q.0
Unrequited transfer detits 469 593 512 6 0 2 1.3 G.0 0.4
Net unrequited transfers 439 504 466 -8 -7 -1.9 -0.2 -1.4
Balance on goods & services -1 376 -97 -795 -80 20 65 -5.2 -13.9 -8.0
Balance on current account -3 658 -3717 -3 678 -146 ~-102 -142 51 3.4 4.2
Capital account
Qfficial sector transactions 387 1 300 1308 287 -106 99 -5.6 4.5 las
General government transactions ~ B38  1230 1 037 287 -106 29 27 -17 134
Foreign investment in Australia g11 756 911 470 -123 108 14.4 -8.9 0.2
Australian investrment abroad 22 -18 -5 6l 0 26 -16.4 0.0 0.0
Reserve Bank transaciions -465 119 -85 0 O o 0.0 Q.0 0.0
Foreign investment n Australia -1 7 0 0 0 0 6.0 0.0 Q.0
Australian mvestment abroad 452 -79 72 0 0 &) 0.0 0.0 Q.0
Non—official sector transactions 2 376 2 282 2 325 -182 186 48 -14.2 -141 -14.2
Foreign investment in Australia 4 468 3 487 4 044 294 o652 394 7.8 17.3 11.2
Australian investment abroad i845 1744 1794 659 214 590 56.7 22.9 45.4
Balance on capital account 3 498 4 462 3 912 547 33 547 76 -11.8 -2.1
Balancing item 675 -247 384 55 -1 55 -0.2 1128 33.5

! Data are shown for the full period and for the following two sub—periods: Period 1: March quarter 1986-December quarter 1989; Perind 2: March
guarter 1990-December quarter 1993,

The picture thar Table 6 presents is largely consistent with that shown in
Appendix A. Most median revisions to gross statistics are positive or a
small negative value — indicating a generally positive bias 1o revisions to
offset the mainly negative biases present in initial estimates shown in
Appendix A. Bias present in revisions to net aggregates may be positive
or negative depending on whether revisions to the credit or debit
components of the net item are larger.

Looking at current account items shown in Tables 6, 7 and 8. it can be
seen that, on average, revisions to merchandise exports and imports are
very small both in dollar terms and in scaled form. This is true for all
periedicities and all sub-periods. Amongst the other current account
components, median revisions to unrequited transfers are small both
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absolutely and proportionally for all periodicities of statistics and all
sub-periods.

Services are a little less reliable with median proportional revisions lying
between —0.5% for quarterly credit estimates and 2.7% for monthly credit
estimates. Interestingly, the all-period proportional revisions to monthiy
services debits are lower than the quarterly revisions. This reflects delays
in obtaining information from several annual surveys with the resuit that
one-year monthly revisions for some component series often exclude
survey data for the reference period. The revisions to the quarterly series
would capture some of the revisions sourced from these surveys. New
quarterly dara sources have been developed in recent vears (particularly
new quarterly data collections within the ABS Survey of International
Trade in Services) which means both that the one-year revisions analysis
for monthly series now captures survey data revisions to extrapolations
(which are srill required for up to six months ahead of the survey resulis
becoming available), and that the quarterly series are only extrapolated
one guarter in advance, reducing the scale of one-vear revisions to these
series.

Income estimates appear the least reliable of the current account items,
The median one-year revisions performance for the annual credits scries
(5.3%) reflects the major revisions necessary to extrapolations for
reinvested earnings on investment abroad when annual survey results
become available. Since 1988-89, extrapolations have varied from
between about half the final result to eight times the final result.
Because the one-year revisions to monthly series only capture survey
data for the January to June period, the monthly series (0.4% revision)
appears more reliable than either the quarterly counterpart (-0.9%) that
captures more of the survey data in the first vear of revision, or the

annual series.

For income debits the median proportional revisions to both monthly
and quarterly estimates improve in the second sub-period (January 1990
to December 1993), reflecting on average improved coverage of income
dehits transactions within the first year of revision.

The net effect of all revisions to the current account components are
reflected in revisions to the balance on current account. For all
periodicities, median revisions to this balance show a bias of between
2.0% (annual estimates) and 4.2% (quarterly estimates). While the
performance between sub-periods is more volatile, in general median
proportional revisions to both menthly and quarterly estimates are
smaller in the more recent sub-periods.

Turning to the capital account aggregates shown in Tables 6, 7 and 8, it
can be seen that proportional and absolute median revisions are
generally larger than those applied to aggregates in the current account.
Because monthly capital account statistics only include net official sector
transactions. only limited comparisons can be made with quarterly and
annual statistics. Within monthly statistics, the size of revisions to general
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Zowvernment sector transactions has approximately doubled from
sub-period 1 (median revision of $57 million or 2.8%) to sub-period 2
(median revision of $94 million or 5.6%). This deterioration in reliability
largely reflects the increased significance of, and revisions to, data
reported to ABS in respect of State government borrowing. Estimates for
the other component of the official sector — the Reserve Bank — are
completely reliable over both sub-periods.

General governmen! sector transactions are dominated by transactions
classified to FIA. While the median revision to the FIA component for all
quarterly periods combined is only $108 million, the scaled one-year
revisions for the two sub-periods are 14.4% and -8.9%. The annual
median one-year revision is 8625 million (6.7%).

Median one-year revisions to transactions of the non-official sector are
large both absoclutely and proportionally. Median revisions to initial
annual estimates of FIA (82,561 million or 19.7%) are considerably larger
than revisions to the initial quarterly estimates ($394 million or 11.2%).
This reflects the different pattern of revisions berween the quarterly and
annual estimation cycles that arises because comprehensive survey data
are generally only available about six months after the end of the
reference year. In particular, the one-vear revision to each annual
estimate includes results from the annual collections within the ABS
Survey of Foreign Investment for that year. One-year revisions to the
March and June quarters’ estimates, will also pick up annual survey
revisions to those periods. However, for the September quarter one-year
revision, no annual survey results are available; and for some years for
the December quarter one-year revision, only interim annual survey
results are available. Tt should be noted that the quarterly scaled revision
inn the second sub-period is very much larger (17.3%) than in the first
sub-period (7.8%) reflecting improvement over time in capturing annual

survey data more quickly.

However, users need to bear in mind the limitations of using median
estimates when assessing the reliability of net series such as foreign
investment in the non-official sector. For example, while the median
one-year revision to quarterly observations for this series is only

$394 million, the mean revision in absolute terms is in excess of

$1 billion.

Median one-year revisions to initial quarterly estimates of Australian
investment abroad by the non-official sector ($590 million or 45.4%) are,
as expected, more biased than the equivalent revisions to annual
estimates ($924 million or 13.6%). Revisions to the quarterly estimates
are large in both sub-periods shown in Table 8, although there has been
some decline in the relative size of the median revision in the more
recent period.
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MAGNITUDE OF ONE-YEAR
REVISIONS

As noted in the previous subsection, analysts want to understand the
variability they are likely to see in revisions to estimates over the short
term, The direction of revisions discussed in that subsection gives a
perspective on whether the one-year revisions have been predominately
upward or downward. The magnitude of one-year revisions discussed in
this subsection provides a perspective on how large these revisions have
been. Table 9 presents measures of the magnitude of one-year revisions
to initizl monthly, quarterly and annual estimates. The magnitude of
revisions refers to the spread of revisions above and below the initial
estimates without regard to sign and thus complements measures of the
direction of revisions. The format of Table 9 is similar to that in Table 6;
again the median value is used as the average and revisions aftcr one
year are used. Because measures of magnitude are expressed in terms of
absolute revisions, the values are generally larger than the equivalent
amounts in Table 6. If all revisions were in the same direction the scaled
and unscaled results in both tables would be the same. Conversely, the
larger the differences between the direction and the magnitude measures
for a particular aggregate, the greater the variability in the direction of

revisions.

As an example of the use of data in Table 9, consider frcome debits.
After one year, the median absolute revision to the initial monthly
estimate was $98 million or 7.3%. When compared with the equivalent
direction of revision statistics in Table 6 ($534 million or 3.9%), it is clear
that the predominantly positive revisions ro this aggregate must be partly
offset by some negative revisions. It can also be said that revisions are
dispersed to some degree between increascs and decreases and that, as
a result, there is no evidence of any strong tendency for revisions to be
in one direction within the first year.

Examination of Table 9 shows that the magnitude of revisions to the
initial estimate is greatest for the capital account aggregates for both
quarterly and annual statistics. This is consistent with the patterns of
bias in Table 7. Of intcrest in the current account is the fact that the
median absolute value of revisions to the annual estimate of incore
debits ($397 million} is equal to the equivalent measure of hias in

Table 6. However the median scaled value for the magnitude of revisions
statistic (3.9%) is larger than the equivalent direction of revisions statistic
(2.3%}. This indicates that, on average, revisions to this aggregate are
positive but that there are some negative revisions present and that, in
absolute terms, these negative revisions are individually equal to or
smailer than the value of the median direction of revisions measure.
Equal values are also shown for the unscaled direction and magnitude of
revisions measures for revisions to annual estimates of non-merchandise
debits and general government sector wransactions (both for FIA and AIA,
but not for the net result). These outcomes reflect, in part, the relatively
few annual observations used in the analysis. No similar equivalence
between the unscaled direction and magnitude of revisions measures
occurs with either monthly or quarterly estimates.
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One further feature displayed by Table 9 is the much larger revisions, on
average, after one year to the initial quarterly and annual estimates of
the balance on capital account than to the corresponding estimates of
the balance on current account. The one-year revisions to the balance
on capital account are on average nearly seven times larger than those
to the balance on current account for both quarterly and annual series,
This largely reflects the timing of availability of comprehensive data on
international investment flows from the annual collections within the
ABS survey of Foreign Investment. The initial estimates of these flows
are based on partial data available from the monthiy and quarterly
collections within this Survey and significant revisions frequently occur
when the more complete annual data become available about six months
after the end of the reference year.

Appendix B illustrates the magnitude of revisions in another way. It
contains graphs which plot the revisions, after one year, to the initial
estimates of a balance of payments aggregate for the three periodicities
— monthly, quarterly or annual statistics. Zero on the vertical scale
represents the initial estimate for each period plotted. These graphs
complement the information in Table 9 by giving an indicarion of the
magnitude of revisions over the periods covered by the analysis and the
way this pattern may have changed. They also give an indication of the
direction of revisions, complementing Tables 6, 7 and 8. It should be
borne in mind that the amounts plotted are in dollars and therefore may
be affected by inflationary effects and by changes in the size of the
aggregate being amended. It should also be noted that, because the
scale is not the same on every graph, care is needed in comparing one
graph with another.

The picture conveyed by Appendix B is broadly consistent with the
information presented so far. Within the current account, the largest
magnitude of revisions measures (in dollar terms) shown in Table 9 are
for non-mercbandise debits, mainly due to the magnitude of revisions to
income debits and services debits. This pattern is also evident in the
appropriate Appendix B graphs. Of interest for income debits is the
increasing magnitude of revisions in monthly statistics (see appendix
Graph B.6) and the shift in the direction of revisions ro monthly
statistics from being strongly positive up to about March 1990 to a more
balanced pattern until March 1993, then turning positive again in later
periods. The switch from positive to a more balanced pattern from 1990
is also reflected in Table 7. This pattern of magnitude and direction in
revisions to the monthly series for income debits is also evident in the
Appendix B graph for quarterly series (Graph B.20). Graph B.39 is the
equivalent graph for revisions to the annual income debits series. It
shows a predominantly positive direction of revisions. This suggests that
some large monthly and quarterly revisions offset each other and are not
evident in annual statistics.

The very substantial upward revision to 1992-93 annual statistics of
tncome debits (see appendix Graph B.39) is due principally to the
incorporation of revised estimates of reinvested earnings on foreign
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e direct investment in Australia. Information for these estimates is collected
annually in the Survey of Foreign Investment, with data becoming
available about six months after the end of the reference year. Prior to
survey data becoming available, estimates are based on extrapolations
made during the reference year. In times of rapidly changing economic
conditions, such as in 1992-93, it proves particularly difficult to reliably
extrapolate this item.

A similarly large upward revision was made to 1992-93 annual statistics
of income credits (see appendix Graph B.38). Again this is principally
attributable to revisions to estimazes of reinvested earnings, in this case
on Australian direct investment abroad. Essentially the same methodology
is used in estimating these earnings as for those included in income
debits but with the added complexity that, in this case, extrapolations
have to take into account expectations of economic conditions and
business profitability in those foreign countries in which Australia has
direct investment,
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9 MAGNITUDE OF REVISIONS TO INITIAL ESTIMATES; MEDIAN ONE-YEAR REVISIONS®

Unscaled median one-year Scaled median one-year
absolute revisions absolute revisions?
Monthiy Quarterly Annual Monthiy Quarterty Annuat
$m $m $m % % %
Current account
Merchandise exports 33 54 95 0.8 0.4 0.3
herchandise imports 10 11 24 Q.2 0.1 0.1
Balance on merchandise trade 40 61 142 n.a. n.a. n.a.
Mon-merchandise credits 63 234 303 3.9 4.5 2.4
MNon-merchandise debits 122 305 532 4.6 36 2.4
Net non-merchandise 22 170 436 n.a. n.a. n.a.
Services credits 48 141 210 5.4 5.3 4.1
Services debits 42 107 457 3.8 3.4 2.7
Net services 57 146 336 n.a. n.a. n.a.
Income credits 38 134 2861 99 137 13.2
Income debits 98 198 397 7.3 5.0 59
Net income 78 219 402 n.a. n.a. n.a.
Unrequited transfers credits 7 16 22 2.2 1.9 0.8
Unrequited transfers debits 3 8 18 19 1.2 0.9
Net unrequited transfers 8 23 31 na. n.a. n.a.
Batance on goods & services 73 141 377 n.a. n.8. n.a.
Balance on current account 110 191 327 91 5.8 3.4
Capital account
Official sector transactions 151 346 338 n.a. n.a. n.a.
General gavernment tramsactions 149 346 338 n.a. n.a n.a.
Foreign investrment in Australia n.a. 428 625 n.a. 43.6 21.4
Australian investment abroad n.a. 52 50 n.a. 42.2 37.7
Reserve Bank transactions Q 8] 0 na. n.a na.
Foreign investment in Australia n.a. 0 Q na. 0.0 0.0
Australian investment ahroad na. 0 0 n.a. 0.0 Q.0
Non-official sector transactions n.a. 8935 19015 n.a. n.a. n.a.
Faoreign investment in Austraiia n.a. 1 140 3 367 n.a 25.4 19.7
Australian investment abroad n.a. 927 1661 n.a 56.7 20.8
Balance on capital account n.a. 1239 2 295 n.a. n.a. n.a.
Balancing item n.a. 1221 2 228 n.a n.a n.a

* For monthly statistics, from January 1986 to December 1993, For quarterly statistics. from the March quarter 1986 to the December quarter 1993, For
annual statistics, generally from 1981-82 to 1993-94 except for the following series for which analysis commences in 1985-86: direct investment
capital; the ret series for services income and transfers; and balance on goods and SErVICEes.

2 Soaled revisions to net aggregates may be misleading. Tney are omitted here with the exception of revisions to balance on current gccount which have
been applied to an aggregate which has been consisiently negative over the whole penod.

The behaviour of revisions to the monthly income debits series is
reflected to 2 large extent in the parttern of revisions to the monthly
balance on current account shown in appendix Graph B.11. From about
June 1990 there is a noticeable shift in the direction of revisions to the
monthly balance on current account from strongly negative, involving
increases in the deficit, to a more balanced patern but with a positive
tendency. That is, over the period from june 1990 to December 1993,
one-year revisions tend to reduce the current account deficit. This
change is also evident in Table 7 where the unscaled median revision to
this balance in sub-period 2 is positive after being negative in the
previous sub-period. This pattern is not apparent in quarterly and
annual statisties (see appendix Graphs B.25 and B.44).
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Table 9 shows that, over the 13 year period from 1981-82, the size of
revisions made to initial annual estimates of the balance on current
account after one year average 3.4%, rising to 5.8% for quarterly
estimates (over the period March quarter 1986 to Dccember quarter
1993) and 9.1% for monthly estimates (over the period January 1986 to
December 1993). The graphs in Appendix B (B.11, B.24, B.44) show that
the size of individual revisions after one year varied considerably over
the period, and that these revisions were generally in a negative
direction (implying upward revisions to the deficit) particularly for the
quarterly and annual series. It should be recalled from the earlier
analysis based on Appendix A, however, that the revisions after one year
are not the final revisions to estimates for particular periods. As shown
in appendix Graphs A.11, A.25, and A.44, the generally upward revisions
after one year take the estimate of the current account deficit further
from the final estimate than the initial estimate was in some cases. This
emphasises the need for care in using the reliability indicators presented
in this paper.

Within the capital account, revisions to monthly statistics are dominated
by revisions to net capital transactions of the general government sector
(see appendix Graph B.13). These transactions are predominantly
borrowing by Australia. From about December 1987 the magnitude of
these revisions has increased noticeably. This timing coincides with a

- . substaniial increase in the value of foreign borrowings by the State
Governments and an associated increase in the size of revisions. The
monthly data are collected shortly after the end of the reference period
to meet menthly timetables and hence they are not as reliable as the
quarterly and annual data. As appendix Graphs B.26 and B.45 show the
magnitude of revisions is still substantial in quarterly and annual
statistics, but the netting across time means the magnirude is not quite
as marked as in the monthly series.

The magnitude of revisions to quarterly capital transactions of the
nown-official sector for both FlA and AIA (see appendix Graphs B.30 and
B.31} is substantial and has been so throughout the period for which
data are analvsed. The greater proportional magnitude exhibited by
revisions to quarterly AIA statistics (57% for AIA compared with 25% for
FIA) is a reflection of the difficulties experienced in maintaining
satisfactory coverage of quarterly AIA transactions. Preliminary quarterly
statistics are often subject to large revisions, particularly as annual survey
results become available. Appendix Graphs B.49 and B.50 plot the
equivalent revisions to annual statistics. As would be expected, these are
also widely dispersed and show the positive direction indicated in Table
6. Table 9 measures the average proportional magnirude of revisions to
annual FIA and AJA estimates after one year as 19.7% and 20.8%,
respectively.
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ARE REVISIONS
PREDOMINANTLY POSITIVE
OR NEGATIVE?

Table 10 shows, for each of the main balance of payments aggregates,
counts of positive, negative or zero revisions derived by deducting the
initial estimates for each period from the latest available estimates for
those periods. Revisions for the months from January 1986 1o June 1994
and the quarters from March quarter 1986 to June quarter 1994 have
been analysed. (Revisions to annual data are not analysed here because
the small number of observations available would be unlikely to vield
useful statistics.) For example the first published estimate of
merchandise exports (on a shipping date basis) for January 1991 was
£3,905 million. In data consistent with the January 1995 issue of 5301.0
that estimate had been revised to $3,969 million. This is counted as one
positive revision in Table 10.

10 DIRECTION OF REVISIONS, INITIAL TO LATEST ESTIMATES — MONTHLY: JANUARY 1986 70 JUNE 1994*

AND QUARTERLY: MARCH QUARTER 1986 TO JUNE QUARTER 19942

Aggregate

Number of revisions by direction

Currenmt account
Merchandise exports
Merchandise imports
Balance on merchandise trade

Non-merchandise credits
Non-merchandise debits
Net non-merchandise

Services credits
Services debits

Income credits
fncome debits

Unrequited transfers credits
Unrequited transfers debits

Balance on goods and services

Balance oh current account

Capftal account
Official sector transactions

Negative Zem Positive Total _
MONTHLY

a5 1 56 102

54 2 46 102

38 0 64 102

15 G 87 102

19 1 82 102

62 0 40 102

G 0 26 102

13 2 87 102

37 1 64 102

32 1 &89 102

46 2] a7 102

11 2 89 102

34 1 &7 102

52 4] 50 102

33 0 89 102

General govemment transacticns 34 ¢} 68 102
8 86 8 102

Reserve Bank transactions

For footnotes see end of table.
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10

Current account
Merchandise exports
Merchandise imports
Bafance on merchandise trade

Sendces credits
Senices debits

income credits
Income debits

Unrequited transfers ¢redits
Unreguited transfers debits

Bafance on goods and servfces
Balance on current account

Caplital account
Official sector transactions
General govemment transactfons
Forgign investment in Australia
Australian investment abroad‘

Reserve Bank transactions
Foreign investment in Australia
Australian investment abroad

Non-official sector transactions
Foreign investment in Australia
Australian investment abroad

Balance on capital account

Balancing item

DIRECTION OF REVISIONS, INITIAL TO LATEST ESTIMATES — MONTHLY: JANUARY 1986 TO JUNE 1994!
AND QUARTERLY; MARCH QUARTER 1986 TO JUNE QUARTER 19942 — continued

Number of revisions by direction

o Negatie Zero Positive Total
QUARTERLY

15 0 19 34
19 2 13 34
13 0 21 34
1 0 33 34
4 0 30 34
i2 1 21 34
8 0 26 34
16 3 15 34
1 0 33 34
8 0 26 34
17 0 i7 a4
9 0 25 34
8 0 26 34
14 4 16 34
0 34 0 34
4 2% 1 34
& 0 28 34
7 0 27 34
9 0 25 34
26 0 8 34

* The latest estimate is consistent with the January 1995 issue of 5301.0.
2 The latest estimate is consistent with the December quarter 1994 issue of 5302.0.

a decrease in a surplus or an increase in a deficit.
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Sign convention: A negative direction for revistions to the balance on current account indicates an increase ir the deficit. A negative direction for revisions
to the other net balances indicates either an increase in the deficit ar, in months wh_ef_r_w_ surpluses have been recorded, a reduct_it_)n in _m_q_surplus.

The direction of revision relates to the upward (positive) or downward
(negative) adjustment thar the initial estimate has undergone to reach
the latest estimate (estimates consistent with the January 1995 issue of
5301.0 and the December quarter 1994 issue of 5302.0). In the case of
net series, such as balance on merchandise trade, net services, and total
general government transactions, a positive revision indicates an
increase in a surplus or a decrease in a deficit and a negative revision is

Broadly, the information contained in Table 10, which in the absence of
bias in the initial estimates would be expected to show approximately
equal numbers of positive and negative revisions over the revisions
history for any series, complements the information shown in Table 6.



Sign of monthly revisions

Table 10 provides a long-term view of the revisions process from inirial
to final estimate whereas Table 6 presents a measure of the short-term
performance from initial to one-year estimates. While many analysts focus
on the expected short-term behaviour of revisions when assessing the
significance of initial estimates, it is useful for others ro place this
short-term performance within a longer frame of reference.

When comparing data in Tables 6 and 10 it should not be forgotten that
Table 10 shows only counts of revisions (without regard to size) whereas
Table 6 shows only monetary values. The different long-term and
short-term perspectives should also be kept in mind. For example,
one-year revisions may be on a path that is rowards the final outcome,
but in some cases there may be a tendency for a one-year revision in
one direction to work against a longer term tendency for revision in the
other direction.

Looking first at the monthly data in Table 10, it can be seen that in the
long-term revisions to the merchandise trade items show little bias in
terms of direction of revision — this is consistent with the statistics on
the one-year revisions experience shown in Table 6. Both services credits
and services debits are strongly positively biased in Table 10, while in
Table 6, the positive direction of revisions in the short term is not
nearly as marked. This tends to suggest that positive revisions continue
to be made after the end of the first year. This is borne out by an
examination of Graphs A7 and A8 in Appendix A. A similar position is
evident for income, Table 10 indicates that income credits revisions tend
to be positively biased while revisions to income debits are strongly
positively biased (more than twice as many positive as negative
revisions). Table 6 confirms this picture with the direction of one-year
revisions to income debits being positive but for income credits the
one-year revisions are not consistently in one direction. Appendix
Graphs A.5 and A.6 are consistent with these findings from Tables 6 and
10. In particular, appendix Graph A.5 indicates that significant positive
revisions to income credits are made after the end of the first year.
Table 6 also indicates no clear direction in one-year revisions to
unrequited transfer debits, while Table 10 shows a strong positive bias
for longer term revisions to these estimates; both findings are in keeping
with appendix Graph A.10.

The overall effect of revisions to current account items is summarised in
revisions to the balance on current account. In Table 6 a negative
direction to short-term revisions is indicated, confirmed by Graph A.11 in
Appendix A which shows an increasing median ratio during the first 12
revisions (reflecting an increase in the size of the deficit on current
account). Table 10, however, shows that an equal number of positive
and negative revisions were required to initial estimates for the period
January 1986 to June 1994 to reach the latest estimate published in the
January 1995 issue of 5301.0. This is in line with the initial median
estimate in appendix Graph A.11 being close to the final estimate, and
the boundaries of the second and third quartiles of initial estimates
being roughly evenly spread around the median.
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Monthly estimates of capital transactions of the official sector are made
up of FIA and AIA transactions of the general government sector and the
Reserve Bank. In Table 6, revisions to Reserve Bank transactions have a
zero median value indicating no obvious bias in the direction of
one-year revisions; this is borne out by Table 10 which shows positive
and negative revisions being evenly balanced. On the other hand,
general government sector capital transactions have revisions that are
strongly positive in direction in both Tables 6 and 10. The same picture
is conveyed in Graph A.13 of Appendix A.

Sign of quarterly revisions Turning to the counts of revisions to quarterly statistics shown in
Table 10, it can be seen that in the merchandise trade items there is a
tendency toward positive revisions to exports and negative revisions to
imports. Table 6 is consistent for exports but indicates no clear direction
for imports revisions (the median value being -$2 million) measured
one vear after the initial estimates. Appendix Graph A.16 provides
further explanation for these findings, showing that the initial imports
estimate is virtually equal to the latest estimate on average and thart
revisions are insignificant in value terms. In Table 10 revisions to both
services credits and debits are strongly positively biased. This is
consistent with Table 6 for debits but not so for credits where Table 6
indicates a slight tendency for one-year revision to be negative

(-$11 million). This indicates that positive revisions to services credits
must predominate after the end of the first four quarterly revisions.
Fxamination of Graph A.21 in Appendix A confirms this and it can be
seen that, even after 12 quarterly revision cycles (i.e. after three years),
the revised estimate still represents on average less than 95% of the
latest estimate.

Positively biased revisions are also indicated in Table 10 for both credit
and debit estimates for frcome and for unrequited transfers debits. This
pattern is consistent with Table 6 for one-year revisions to the debit
estimates but not for income credit estimates. Table 6 shows a small
negative median revision of —$7 million for income credits. Again, this
suggests that significant positive revisions to income credits occur after
the first four quarters. Appendix Graph A.19 confirms this. As with
revisions to monthly estimates, Table 6 indicates a negative direction to
one-year revisions to the quarterly balance on current account (i.e. the
estimate is revised to a bigger deficit) while Table 10 presents a neutral
picture. Appendix Graph A.25 indicates how these outcomes can be
reconciled: further offsetting revisions, both positive and negative, are
made well after the end of the first year.

Revisions are rarely made to quarterly capital account transactions of the
Reserve Bank and there is no evidence of bias in either Tables 6 or 10.
For the general government sector capital transactions, Table 10
indicates positive bias for revisions to quarterly estimates classified to FIA
and a neutral revisions experience for transactions classified to AIA. This
pattern is broadly consistent with the combined picture presented by
Table 6 and Graphs A.26 and A.27 in Appendix A.
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DO ALL REVISIONS
REDUCE ERROR?

Revisions to quarterly estimates of capital transactions of the non-official
sector are strongly positively biased for both FIA and AIA, with nearly
five times more positive revisions than negative revisions to the FIA
series, and nearly four times more positive revisions for the AIA series.
This is consistent with the patterns portrayed in Table 6 and Appendix A.

Revisions to quarterly estimates of the balance on capital account are
also strongly positively biased (i.e. revisions tend to increase the
surplus). This is consistent with the pattern presented by Table 6 and
appendix Graph A.32. Statistics are also included for revisions to the
balancing item but, as it is residual in nature and reflects the net
outcome of revisions to other components of the current and capital
accounts, these measures are not examined here.

In addition to examining the bias of estimates and the direction and
magnitude of revisions to initial estimates, it is useful to consider
whether all revisions are worthwhile in the sense that they improve the
accuracy of an estimate. An indication of this is given in the graphs
included in Appendix A where the value of an aggregare, at various
intervals after its initial estimate, is related to the latest estimate of that
aggregate (the latest estimate is assumed to be the best available
approximation of the true value). Tables 11 and 12 provide
complementary information by quantifying the proportion of revisions
which reduces the error in monthly (Table 11) and quarterly (Table 12)
estimates. Error in this context is measured as the difference berween
the latest estimate of an aggregate and a prelimipary estimate produced
one vear or less after the initial estimate. As with Table 10, the analysis
in Tables 11 and 12 provides information on counts of revisions rather
than monetary values and therefore is limited in that a revision that,
say, halves an error has the same weighting as a minor amendment that
alters the error only marginally.
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11 PROPORTION OF REVISIONS TO MONTHLY ESTIMATES THAT REDUCES ERROR RELATIVE TO LATEST
ESTIMATE: JANUARY 1986 TO JUNE 1994!

Aggregaie

Current account
Merchandise exports
Merchandise imports
Balance on merchandise trade

Senices credits
Senvices debits

Income credits
Income debits

Unrequited transfers credits
Unrequited transfers debits

Balance on current account

Capital account
Official sector transactions
General government transactions
Reserve Bank transactions

Within-first-year revisions2 One-year revisions3
Proportion Proportion
that that

Reduce Increase reduces Reduce increase reduces

error errord enor error errord error

no. no, % no. no. %

373 160 70 a0 4 96

181 103 64 82 7 92

376 180 68 86 10 80

337 293 54 59 37 82

327 301 52 57 39 59

3568 324 53 68 29 72

452 270 63 78 i 81

160 19 89 79 2 a8

125 73 &3 57 25 70

529 432 b5 77 19 80

244 208 54 59 29 62

242 207 54 80 28 a3

16 2 89 14 - 100

L The iatest estimate is that consistent with the January 1995 issue of 5301.0.

? Counts of successive monthly revisions 1o an estimate, occurring within the first 12 months after the initial estimate, according to whether each revision
moves the revised estimate closer to, or further away from, the latast estimate of that agdregate.

3 toums of the difference between the initial estimate of an aggregate and the estimate after 12 months classified according to whether the revision
moves the revised estimate closer to, or further away, from the latest estimate for that aggregate.

1 Includes revisions that ‘cvershoot’ i.e. they worsen the error but in the opposite direction.

Do monthly revisions
reduce error?

In the first three columns of the tables, revisions to an estimate
occurring within the first year after the original estimate are analysed
according to whether they move the estimate closer to or further away
from the latest estimate. The third column shows the percentage that
reduces error. The last three columns are similar except that they
analyse the accumulated net revision to the initial estimate after one year

in relation to the latest estimate.

Looking at the monthly data in Table 11, it can be seen that the
proportion of revisions that reduces error within the first year (that is
moves an estimate closer to its latest value) varies between items,
Services debits and income credits were the worst items, with only 52%
and 53%, respectively, of revisions moving the estimates closer to their
latest values. The corollary to this is that, for each of those items, about
half the revisions made during the first year in fact worsened the
accuracy of the estimate. General government capital transactions and
services credits performed little better, each with only 54% of revisions
in the right direction. Examination of appendix Graphs A.5, A.7 and A8
confirms this picture for income credits and services where it can be
seen that the median estimate during the first year both rises and falls.

Table 11 shows both that there are relatively few revisions to monthly
Reserve Bank capital transactions made within the first year, and that
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Do quarterly revisions
reduce errors?

these almost always reduce error. It also shows that the cumulative
revisions after one year always reduce error, correcting the two
within-year revisions that moved the estimate in the wrong direction.
This supports the evidence examined earlier which suggested that
estimates of this item are very reliable.

For all items, the majority of cumulative revisions after one year reduced
error, although the proportion was low for services credits (62%) and
for services debits (59%). This suggests that for those items substantial
revisions remained to be applied after the end of the first year. The
cumulative effect of revisions to current account items constifitte the
revisions 1o the balatice on current accournt which, over the course of
the first year of estimation, generally reduced error (80% of one-year
revisions reduced error). The pattern for one-vear revisions to official
sector capital transactions shows 69% of revisions reduced error.

Table 12 provides a similar analysis for quarterly statistics. The
unrequited transfers debits series has the lowest proportion of revisions
within the first year in the right direction (52%). As with monthly
statistics, the quarterly services and #rzzcome items also have low
proportions of revisions within the first year that reduce error relative to
the latest estimate. In the case of services credits, just over half the
revisions within the first year reduce error (54%) and less than half of
the one-year cumulative revisions reduce error (43%). This pattern is
evident in the Appendix A graph for services credits (Graph A.21) which
suggesis minor negative revisions follow many of the more significant

positive revisions towards the final estimares.
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12 PROPORTION OF REVISIONS 7O QUARTERLY ESTIMATES THAT REDUCES ERROR RELATIVE TO LATEST
ESTIMATE: MARCH QUARTER 1986 TO JUNE QUARTER 19941

Aggrggate

Current account
Merchandise exports
Merchandise imports
Balance on merchandise trade

Senvices credits
Services debits

Balance on goods and services

Income credits
Income debits

Unrequited transfer credits
Unrequited transfer debits

Balance on current account

Capital account
Official sector transactfons
General government transactions
Foreign investment in Australia
Australian investment abroagd -

Reserve Bank lransactions
Foreign investment in Australia
Australian investment abroad

Non-official sector transactions
Foreign investment in Austrafia
Australian investment abroad

Balance on capital account

Within-first-vear revisions2 One-year revisions3
Proportion Proportion
that that
Reduce increase reduces Reduce Increase rediices
error emord eror enor errord error
no. no. % no. no. %
81 22 79 29 2 94
48 19 72 25 3 89
79 28 74 30 1 97
66 57 54 13 17 43
86 55 515 20 11 65
77 53 59 22 g 71
76 47 62 25 5 81
79 46 63 28 3 80
43 6 88 25 2 a3
32 22 52 i8 7 72
71 58 B5 19 12 61
60 39 61 24 [ 80
60 29 61 24 6 80
53 30 66 25 4 87
37 25 60 14 11 56

g 4 69 4 — 100

1 1 50 —_ — —

8 3 73 4 — 100
74 50 &0 19 12 61
70 a7 60 24 6 80
76 44 63 27 4 a7
70 81 61 12 13 43

! The latest estimate is that consistent with the December quarter 1995 issue of 5302.0.

? Counts of successive quarterly revisions 1o an eshmate, occirrting within the first 12 months after the inttial estimate, classified according to whether
each rewvision moves the revised estimate closer to, or further away from, the latest estimate of that aggregate.

3 Counts of the difference between the initial estimate of an aggregate and the estimate after 12 months classified according to whether the revision
moves the revised estimate closer to, or further away, from the latest estimate for that aggregate.

* Includes revisions that ‘overshoot’ i.e. they worsen the errar but in the opposite direction.

DO REVISIONS ALTER
INFORMATION PROVIDED
BY INITIAL ESTIMATES?

Because of the preliminary nature of statistics for the latest months or
quarters shown in balance of payments publications, care is needed in
interpreting period-on-period (month-on-month or quarter-on-quarter)
changes in the magnitude of balance of payments aggregates for the
more recent periods. Nonetheless, it is useful to examine the extent to
which the direction of an initial movement in a balance of payments
aggregate is subsequently modified by revisions. For example, if a
month-on-month (or quarter-on-quarter) change in an aggregate initially
suggests a turning point, or a point of inflection, in the time series for
that aggregate, how often is this pattern subsequently altered by
revisions?

Scatter graphs included in Appendix C are intended to shed light on this
question. These graphs compare the initial and latest figures for the
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change in an aggregate from the previous month or quarter. For each of
the periods covered in this analysis, the initial estimate of the movement
is plotted against the latest estimate of the movement for the same
period. Initial estimates are plotted on the horizontal axis and the latest
estimates on the vertical axis. Graphs of annual statistics are not
included here for two reasons. First, because the small number of
observations available may give a misleading impression; and, second,
because initial annual estimates are rarely used as the basis for assessing

changes in macro-economic conditions.

A monthly or quarterly movement which has remained unchanged since
initially published will be plotted on an imaginary 45° line running from
the bottom left corner to the top right corner of the graph and passing
through the origin. Points that lie off this line indicate periods for which
the latest estimate of the period-on-period change differs from the initial
estimate of that change. Examination of the proportions of points lying
above or below the 45° line can also give insights into the bias of the
estimates. Those points below the line correspond to movement
estimates that have decreased since the initial estimare, thar is, the initial
estimate of movement was overstated (positively biased). On the other
hand, points above the 45° line represent initial estimates that
undersiated the latest estimate of movement (negatively biased). It can
also be seen in the graphs that points fying to the right of the vertical
zero axis represent observations for which the initial and latest estimates
of period-on-period movement are positive while points to the left of
that axis correspond to estimates of change that are negative. Similarly,
points lying above the harizontal zero axis represent observations for
which the latest estimates of the period-on-period movement are positive
while points below that axis correspond 1o estimates of change that are
negative,

In cases where the initial period-on-period change does suggest a
significant change in trend, the question then arises as to how much
subsequent revision can be considered to make the information
conveyed by the initial change misleading? In other words, how often is
the informed user of the statistics likely 1o draw the wrong conclusions
about macro-economic conditions when the user’s judgements are based
on initial estimates? For the purposes of this analysis, subjective
judgements have been made about the size of revisions that are
considered acceptable in that they would be unlikely to invalidate any
broad decisions taken on the evidence of the initially published
period-on-period change. These judgements have been expressed in
terms of bounds around the imaginary 45° line and are included on the
graphs as dotred lines. The size of revision that is considered acceptable
obviously varies from item to item depending principally upon the
absolute size of the aggregate involved. For example, bounds of

=$#300 million are used to define the acceptance region for the monthly
balance on current account item while this acceptance region is
increased to +$700 million for the quarterly balance on current account
item.
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An important point to bear in mind when considering these graphs is
that estimates are expressed in current dollars and therefore no account
is taken of the impact of inflation or changes in the absolute size of an
aggregate over the period under review. For a gross aggregate that has
grown progressively bigger over the period (as most have), the impact of
a variation of a fixed size will be greater the further back in the time
series a particular period lies. It should also be noted that the scale is
not the same on all graphs.

Points on a graph that lie in either the top left or bottom right
quadrants indicate a change in sign for the period-on-period movement
between the initial and latest estimate. For example, these quadrants
include cases where an initial improvement in the deficit on current
account was subsequently revised to indicate a worsening of the deficit,
or vice versa. Other things being equal, these cases might be considered
to be the most likely to mislead the user and should be of most
concern,

Monthly revisions and  Looking first at monthly statistics (see appendix Graphs C.1 to C.14), it
estimates of movement can be seen that the graphs for the merchandise trade items (see
appendix Graphs C.1 and C.2) suggest very reliable statistics. With few
exceptions, chservations are clustered tightly along the imaginary 45°
line, indicating that the month-on-month movement has changed little
- - between the initial estimate and the latest estimate for the same month.
Observations are also clustered approximately evenly around the 45° line
— indicating a relative absence of bias in the estimates. There is a slight
predominance of points lying to the right of the vertical axis —
indicating more positive than negative movements (consistent with a
gradually increasing value of traded goods). For both merchandise
exports and imports items there are few observations lying outside the
acceptance region — although there are more for exports than for
imports — and none can be considered an extreme ouilier.

Appendix Graphs C.3 and C.4 respectively show the pattern for the
non-merchandise credit and non-merchandise debit items of the current
account. The fact that observations are more closely clustered around
the centre of appendix Graph C.3 than Graph C.4 indicates that
month-on-month changes in non-merchandise credits are generally
smaller than those for non-merchandise debits. This is consistent with
the typical value of these aggregates — Table 6 shows that the median
value of monthly estimates for non-merchandise debits is more than 75%
larger than the equivalent credit item. Month-on-month changes to
non-merchandise debits are not only larger than changes to credits but
the spread of observations above and below the 45° line indicates that
the estimates of change are also less reliable. The preponderance of
positive observations above the 45° line and negative observations below
the 45° line (about two-thirds of the poiats are in these categories) also
suggests that the initial estimates of month-on-month movement for
nori-merchandise debits tend to be understated (i.e. there is a negadve
bias in the estimates).
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Quarterly revisions and
estimates of movement

An examination of the graphs for the current account aggregates that
contribute to the non-merchandise items show that iricome debits (see
appendix Graph C.6) is principally responsible for the variability of
estimates of month-on-month movement for total norn-merchandise
debits. The graphs also show that the negative bias in initial estimates of
change evident in total non-merchandise debits is principally due to the
negative bias in services debits (see appendix Graph C.8). Income debils
also has a number of observation points lying outside the acceptance
region of which, importantly, six lie either in the top left or bottom
right quadrants indicating month-on-month movements for which the
direction of change has been reversed between the initial and latest
estimate.

Amongst the non-merchandise credit items, services credits (see
appendix Graph C.7) appears less reliable than either income or
unrequited transfers credit. There is some evidence of negative bias in
the initial estimates of movement for services credits but it is not
marked and of the points lving outside the acceptance region only two
are in the top left or bottom right quadrants.

Appendix Graph C.11 shows the pattern for month-on-month movements
for the balance on current account. This summarises movements in the
component items of the current account. It indicates a relatively reliable
series of observations without obvious bias or extreme points lying
outside the acceptance region.

Within the monthly capital account items (see appendix Graphs C.12 to
C.14), the graph for the month-on-month changes in net transactions of
the Reserve Bank shows an unbiased and very reliable serics with a wide
band of monthly movements ranging from about +$3,100 million to
—$2,600 million. Month-on-month changes in net capital transactions of
the general government sector span a band of changes that is about
twice as variable — ranging from approximately +$5.800 million to
-$5,800 million — but with no clear evidence of bias in the initial
estimates. Of the 15 observation points outside the acceptance region,
only two are in the top left or bottom right quadrants and none can be
considered to be extreme outliers.

Turning to quarterly statistics (see appendix Graphs C.15 to C.33), the
graphs for the merchandise trade items indicate relatively reliable
estimates of quarter-on-quarter change, with little evidence of bias and
no observations lying outside the acceptance regions within which
revisions are unlikely to confuse a user of the statistics. The picture for
non-merchandise credits and non-merchandise debits is different. Both
show a marked predominance of positive quarter-on-quarter changes
(consistent with steady increases over time in the value of the items that
make up these aggregates). There is evidence of negative bias in the
initia! estimates of quarter-on-quarter change in non-merchandise credits,
but the debit aggregate shows no bias in this respect. The wide spread
of observations above and below the 45° line indicate considerable
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SUMMARY OF ANALYSIS
OF RELIABILITY

variability in the estimates of change for both aggregates, but particularly
debits.

For all current account components, a clear majority of observations
indicate positive estimates of quarter-on-quarter change. Income debits
(see appendix Graph C.20) contributes most to the variability in
non-merchandise debits estimates of quarter-on-quarter movement and
also accounts for most of the outlying observations. In spite of this
variability, the graph for the balance on current account (see
appendix Graph C.25) suggests that when all the changes are added
together they result in initial estimates of movement that are relatively
reliable, unbiased, and without extreme outliers. In other words, an
analyst, using initial estimates of quarter-on-quarter movement in the
balance on current account as evidence in assessing trends in broad
macro-economic conditions, is unlikely to have been misled in the
light of subsequent revisions to that movement.

With the exception of the Reserve Bank (for which estimates of
movement are very reliable), components of the capital account show
relatively large variability berween the initial and latest estimates of
movement. Sizeable revisions to quarter-on-quarter movements are
evident for FIA transactions of the non-official sector (see appendix
Graph C.30) and FIA transactions of the general government sector (see
appendix Graph C.26). While there are few observations lying outside
the acceprance regions, an analyst would need to exercise some caution
in using the initial estimates of quarter-on-quarter movements in capital
transactions of the general government and non-official sectors.

This section of the paper has reviewed the reliability of balance of
payments statistics. The analysis has concentrated on the process of
revisions to the statistics. In considering the revisions process, evidence
of bias and dispersion has been assembled and differences between
periodicities of the statistics and over time have also been identified.

The general conclusion is that initial estimates of most items are
negatively biased (i.e. understate the latest estimate). This implies that
generally positive revisions are required in later estimates. The pattern is
similar for all periodicities — monthly, quarterly and annual statistics.
Merchandise trade items and the capital transactions of the Reserve Bank
are exceptions that are revised little and are generally free of bias.

Of the non-merchandise components of the current account, initial
estimates of unrequited transfers are generally revised the least — in
proportional terms and within the first year of revision by an average of
less than 1% for all periodicities. Initial estimates of services credits and
debits are less reliable and analysis of the revisions history for services
credits shows significant upward revisions occurring some years after the
initial estimate due to methodological improvements.

In terms of the average value of revisions, income debits are the least
reliable of the current account components for all periodicities. This is
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also true in proportional terms except for annual estimates where
revisions to income credits are particularly high, reflecting the revisions
experience with reinvested earnings estimates.

For all periodicities, average one-year revisions to the balance on
current account are negative (i.e. revisions make the deficit on the
current account larger). Subsequent revisions bring the estimate back
down to a value close to the initial estimarte. It is also interesting that in
proportional terms, average one-year revisions to quarterly estimates of
the balance on current account (4.2%) are larger than the revisions to
both monthly (2.3%) and annual (2.0%) estimates of this balance.

Bias of capital account items is larger and more erratic than current
account items. As noted, transactions of the Reserve Bank are virtually
unbiased. Transactions of the general government sector are dominated
by foreign borrowings and initial estimates of these are consistently
negatively biased, with annual statistics experiencing the largest average
revisions in proportional terms (6.7%). Initial estimates of non-official
sector transactions are also strongly negatively biased (for both FIA and
AIA) in quarterly and annual statistics.

Initial estimates of the current account deficit have tended to be
relatively close to the final estimate, and initial estimates of movements

- . in this balance have been relatively reliable and unbiased. On the other
hand, the initial measures of net capital transactions are strongly
negatively biased (implying an understatement of the surpluses) and the
behaviour of revisions is erratic. This means that the initial estimates of
the balancing item and subsequent sizeable revisions to it largely reflect
deficiencies in measuring net capital account transactions.
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SECTION 4

INITIATIVES TO IMPROVE QUALITY

A range of initiatives to improve the quality of the balance of payments
are either under way or planned. These improvements are generally
targeted at areas that the analyses in this paper highlight as issues of
accuracy or reliability.

As an illustration of the results already achieved for international services
statistics, an article on Developments in Measuring Australia's
International Trade in Services, published in International Trade in
Services, Australia, 1992-93 (5354.0) describes the data sources
currently used, changes made in the collection strategy, data quality
initiatives being pursued and the future developments that are expected.
The negative bias in initial estimates for services credits and debits, as
revealed in the analyses in this paper, largely reflects the success which
the improvements noted in that article have already had in producing
better measures of international trade in services.

Another significant area for quality improvement identified in the
analyses is in the measurement of reinvested earnings. The degree of
estimation that is currently based on extrapolations of annual survey
results contributes significantly to revisions to both the income credits
and income debits series as well as to the associated capital account
series. A guarterly survey methodology is currently being developed and
it is expected that quarterly survey data will be incorporated into the
accounts in the near furure.

A range of other initiatives have been implemented to monitor quality
and indicate areas for improvement in the current account. Work
already undertaken in bilateral comparisons of data by region with
our trading partners, both within the framework of the Asia Pacific
Economic Cooperation initiative and more generally, has reaffirmed
the quality of merchandise trade aggregates. Future work will broaden
the country base for merchandise trade comparisons and extend it to
cover services and investment data. A particular example of the last
point will be the ABS participation, in 1997, in a global Coordinated
Portfolio Investment Survey being organised by the IMF. It is expected
that results from partner countries will be available to check the
quality of output from existing ABS collection methodologies. The
partner information may also be substituted for data from existing
ABS surveys where data collection by a partner country, with better
access to counterparties than can be achieved in domestic collections,
can better target the required information. In a similar fashion,
partner country use of ABS data from that coordinated collection may
highlight further quality issues to be addressed in the Australian data.

More generally, a number of other improvements have already been
made, are underway or are planned for the quarterly ABS Survey of
Foreign Investment. Improvements in capturing and valuing transactions
by non-residents in securities domiciled in Australia have been
undertaken. However, further work is underway to collect a significantly
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increased range of data quarterly to avoid the necessity for significant
revisions (highlighted in the analyses in this paper) that usually flow
from the more comprehensive coverage of the annual survey.

The ABS is also currently reviewing its concepts, sources and methods in
light of new international standards being issued for balance of payments
statistics. It is expected that the implementation of the new standards,
from the September quarter 1997 and October 1997 issues of the
balance of payments quarterly and monthly publications, will also bring
significant improvements in data quality, particularly for the capital
account. The more detailed information required by the standards
regarding both transactions in financial instruments and price changes in
the holdings of these instruments is expected to improve both the
quality of reporting in ABS collections and the capacity of ABS
compilation procedures to develop comprehensive estimates. Among the
improvements will be the identification and measurement of
internationat transactions in financial derivatives.

Other quality initiatives will be developed and implemented over time as
analysis reveals the need for focus in particular areas and as resources
permit identified priorities to be targeted.
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APPENDIX A

BIAS IN BALANCE OF PAYMENTS STATISTICS

Graphs in this appendix show the pattern of revisions through which
various balance of payments aggregates pass from their initial estimates
(denoted as O on the hotizontal axis) through various revision points
(sequentially numbered on the horizontal axis) to final estimates
(denoted as the unitary line at ratio 1.00 on the vertical axis).

In the case of monthly statistics, initial estimates refer to the first
published estimates for any month in the reference month issue of the
ABS balance of payments publication (5301.0); similarly, initial quarterly
estimates refer to the first published quarterly estimates appearing for
that reference quarter in 5302.0; and for annual series, initial estimates
refer to the first published estimates for a full financial year appearing
in the June quarter issue of 5302.0 for that year. The final estimates
are the latest available estimates and in this analysis represent data
consistent with the January 1995 issue of 5301.0 and the December
quarter 1994 issue of 5302.0.

Graphs are presented for monthly, quarterly and annual statistics. For
monthly statistics, the initial estimate and revisions to it over the next

2 years (24 monthly revisions) are plotted against the latest estimare;
for quarterly statistics, the initial estimate and revisions to it over the
next 3 vears (12 quarterly revisions) are plotted against the larest
estimate; and for annual statistics, the initial estimate and revisions to it
over the next 6 years (6 annual revisions) are plotted against the latest
estimate.

The observation periods used for the graphs in this appendix are the
102 months from January 1986 to Junc 1994; the 34 quarters from
March quarter 1986 to June quarter 1994; and the 13 years from
1981-82 to 1993-94 (other than for capital account component series
by direction of invesiment, for which the annual periods commence in
1985-86). The chosen final! observations mean that, for every annual
observation period there is at least one revision; for quarterly
observations there are at least 2 revisions and for monthly series there
are at least 7 revisions. For example, this means that in the monthly
graphs there will be 102 cbservations contributing to representations
for the initial estimate through to the seventh revision, but with only
85 observations being available to contribute to representations at the
twenty-fourth revision. In the annual series, sixth-round revisions will
be analysed based on only 8 abservations for the current account and
balance on capital account. For all the components of the capital
account, there is 2 maximum of 9 annual observations (for initial
estimates) and only 3 observations for sixth round revisions.

Observations plotted for each aggregate are ratios of preliminary
estimates (including the initial estimate) to the latest estimate after
various numbers of revisions, For example, a preliminary estimate of
180 for which the latest estimate is 200 will have a ratio value of 0.90.
The latest estimate (with a ratio value of 1.00) is shown as a horizontal
line in the middle of each graph.

Median ratio values, at each revision cycle, are shown as a heavy black
curve. The method used to calculate the median ratio of, say, monthly
exports at revision number 3 is, first, to find, for each month, the ratio
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of the estimate of exports after the third revision to the latest estimate
for that month. The ratios so calculated are then ranked in ascending
order and the middle value selected as the median.

Also shown on these graphs, as hatched lines, are the upper boundaries
of the first and third quartiles of ratio observations (i.e. the lines
corresponding to 25% and 75% of ratio observations when they are
ranked in order). The area between these two lines therefore portrays
the behaviour of the middle 50% of ratios or, alternatively, the 25% of
ratios immediately above the median and the 25% immediately below.

Because ratios are being graphed in this appendix, all balance of
payments series that are compiled on a gross basis (either as credits or
debits) or which are net series that have carried the same sign for the
entire period under analysis (such as the balance on current account),
will generate ratios that are positive, and which will generally be within
a limited span. However, carc is needed in interpreting the graphs
compiled for net series that change sign. For such series (all the capital
accournt series), it is possible that initial estimates and some subsequent
revisions will have a different sign to the final estimate, producing a
negative ratio; or be proportionately very much larger than a final
estimate that is close to zero, producing a very large ratio; or, for initial
estimates close to zero, be a very small fraction of a final estimate,
producing a ratio close to zero. Much wider scales are used to present
the capital account ratios to capture the generally wider fluctuations in
revisions history, and the scales widen from monthly to quarterly and
then annual series where time period aggregates may generate much
greater proportional revision for net series. However, occurrences of sign
turnaround and movements from or 10 estimates close to zero cannot be
readily accommodated on scales that would allow the graphs to
meaningfully display the remaining ratios, particularly for the medians.
Where such occurrences account for less than half the ratios lying above
and/or below the median that are calculated for a revision point within
the period of observation for any series, graphing the median ratios and
the first and third quartiles will not involve representing these extreme
ratio values. However, for annual series where relatively few observations
are available for each revision point, the occurrence of extreme ratio
values is evident for some net capital account series. In Graph A .46,
revisions to three of the nine initial estimates have changed the sign of
the net series, preventing presentation of the first quartile plot point for
initial estimates. In Graph A.52, the turnarounds in the sign of the
balancing item resulting from revisions (for example, in the case of
initial estimates, the sign changes in 4 out of 13 observations) and
revisions that are many times the size of the final estimate (again in the
case of initial estimates, in 4 out of 13 observations the ratios were
above 2.00) preclude meaningful presentation of both the first and third
quartile ratios for most revision points.

Reviewing the graphs in this appendix for the balance on current
account provides an example of the interpretations that can be made
from this presentation. Graph A.11 shows that the median initial estimate
and the first three median revisions of the monthly balance on current
account are very close approximations of the final median estimate.
However, subsequent revisions over the following 12 to 15 months, on



average, overstate the deficit, which remains overstated through the
subsequent revision points that are shown. The first and third quartiles
are roughly evenly distributed around the median estimate, and narrow
over the revision period under analysis.

The quarterly series for the balance on current account (see appendix
Graph A.25) displays a pattern similar to the monthly series. The
median initial estimate is close to the median final estimate but moves
away with the first quarterly revision and continues to worsen the
overstatement of the deficit through to the fifth revision point
(equivalent 1o the deterioration seen up to the fifteenth monthly
revision point). However, by extending the revision period to three
vears compared with the two years shown for monthly estimates, the
quarterly graph throws further light on developments with revisions ro
the estimates. Median estimates after the eighth revision point are all
closer to the final median estimate than that eighth revision point
estimate.

Graph A.44 shows the annual series for the balance on current
account. The median initial estimate shown here understates the final
estimate (a result not observed in the quarterly series) and by more
than was observed for the monthly series. The smaller number of initial
observations used (only nine) compared with the monthly and quarterly
analysis contributes to this outcome (there were five understatements
and four overstatements of the deficit), as does the circumstance that
understatement in only one or two quarterly estimates can result in an
annual estimate being understated. However, consistent with the
monthly and quarterly series, the annual revisions raise the median
deficit estimate, which overstates the deficit even after six annual

revision cycles.
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A.26 FIA — Genergl Government
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A.30 FIA — Non—official Sector
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A4S FIA - General Government

A.46 AIA — Genercl Government {(a)

Ratic Ratic
1,36 — 136
1.24: _—1.24
112
100
088
076
0.64- [ 0.64
0.52 052
0.40-] [ 0.40
B ] i 0.28
0.28 [ ! l | |
0 1 2 3 4 5 6
Rewvision Number
A.47 FIA — Reserve Bonk
Ratio Rotio
1.36— 1,38
1,24 124
112 —1.12
1.00 ] 1.0C
0.88 o8
076 C0.78
0.64 064
0.52-] 052
i =
0.40-] 040
0.28 | r ] ] l 0.28
o 1 9 3 4 5 6

Revision Mumber

Ratio Ratio
136 ) 1.36
: 2 n
124 124
1125 L2
1.00-] s . —1.00
0.88 [ 038
0.76 " 0.76
0.64-] C0.64
0.52] L 052
.40 L 0.40
028 i ._,]__. - I O ....._.Ir._._._._..___..!.___...___ 028
) 1 2 3 4 5 8

Revigian Number

(o] See ‘riroductory comments to this oppendix for
an explonation of missing gquartile plot points

A 48 AlA — Reserve Bank

Raotio Ratio
1.35—_ _—1.36
1.24—5 5—1.24
1.12—5 5—1.12
1.00 E E 1.00
ovas—f 2—0.88
0,75—5 5—0.75
o.sz—f 5—0.52
o.4o—f 5—0.40
0.28- : I s ] | | 5.08
9 1 2 3 4 5 6

Revision Number

84 ABS « QUALITY OF AUSTRALIAN BOP STATISTICS « 5342.0 » 1996



ANNUAL STATISTICS

A.4g FIA — Non—official Sector

Rotio Ratio
.36 ~1.36
1_24—5 ;1.24
1.00
i—o.s&
f—o.?e
;0.52
;0.40
0.28 : i | 1 ! i : 0.28
0 1 2 3 4 5 6
Revision Mumbers
A.51 Balance on Caprtol Account
Rotio Relio
136 ~1.36
1.24—5 5—1.24
mzé 3—1_12
1.00 1.00
0.88— E—O.BB
0.76 5—0.75
0.64—3 5—0.64
0.52~i 5—0,52
0.40—5 5—0.40
0.28 : I T I T ! : 0.28
0 1 2 3 4 5 6

Revision Number

A.50 AIA — Non-—official Sector

Ralio Ratio
1.36— 136
1,24 124
1124 112
1,00 [ 1.00
o.sa;/..f'"'" .88
076 7 .76
0.64 / —0.64
0.52] 0,52
0.40- - 0.40
0.28 - 1 l l : 0.28
0 1 23 s 5 6

Revision Number

A.52 Balancing item (a)

0.28 T T i i i 0.28

0 1 2 3 4 L] 6
Reavision Number

(o} See introductory comments to this appendix for
on explanation of missing quartile pliot points






APPENDIX B ONE-YEAR REVISIONS TO INITIAL ESTIMATES

Graphs in this appendix illustrate, over the period January 1986 to
December 1993, the direction (bias) and magnitude (dispersion) of
revisions made to initial monthly and quarterly estimates of balance of
payments aggregates after one year. For annual estimates, the series
under analysis generally commence in 1981-82.

Each graph plots, for an aggregate, the difference between the initial
estimate for a period and the estimate for that same period 1 year later
(that is, after 12 monthly revision cycles, 4 quarterly cycles or one
annual c¢ycle). Graphs are included for monthly, quarterly and annual
statistics.

Revisions to gross series in this appendix (that is, for the components
of the current account) can be readily interpreted as magnitude
changes. Movements above the origin mean an estimate of greater
magnitude — a credit series is a larger credit or a debit series is a
larger debit — and movements below the origin mean an estimate of
smaller magnimde. For example, a movement above the origin in
Graph B.1 (merchandise exports) indicates that exports have been
revised upward (a larger credit) while movements above the origin in
Graph B.2 (merchandise imports) indicates that imports have been
revised upward (a larger debit). Movements below the line for either
series would mean an estimate of smaller magnitude. Similarly for all
net series other than balances (that is, all the capital account
component series) movements above the origin mean increased credits
or increased debits. For the balances on current and capital accounts,

movements are not unambiguously movements in magnitude.
Movements above the origin mean increased surpluses or decreased
deficits, and movements below the origin mean smaller surpluses or
larger deficits.

Care should be used in interpreting the graphs presented in this
appendix because not all revisions are in place after one year. As shown
in Appendix A, for many series significant revisions remain to be
processed several years after the initial estimates have been made
before final (or latest) estimates are reached.

It should be noted in interpreting these graphs that not all graphs use
the same scale. Quarterly and annual revisions can be multiples of the
monthly revisions experience, requiring wider scales for effective
presentation. Also, in the case of balances (the balances on current and
capital accounts), the aggregated revisions estimates may be
augmentations of those shown for components (if the net revisions do
not offset), requiring a scale that has a larger range of values either
above or below the origin to capture the direction of the cumulative
effect of these revisions. For the net series shown for the capital
account, much wider scales are used to capture the magnitude of the
swings experienced in revising estimates of the net effect of the very
large gross flows involved.

Also, because revisions in this appendix are expressed in millions of
dollars at current prices, no account is taken of inflationary effects or
any change in the size of the aggregate being amended.
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Graph B.6 provides an example of the interpretation of bias in revisions
shown in the graphs in this appendix. The preponderance of
observations above the origin up until June 1990 indicates that revisions
after one year generally increased the size of the debit being measured
{a positive bias in revisions, or an understatement in initial estimates),
followed by a few years of negative bias (up until December quarter
1992) with revisions reducing the debits measures and correcting
overstatements in the initial magnitudes being measured. From

March quarter 1993, positive bias in revisions re-emerges. This revisions
experience largely reflects a fall in the size of reinvested earnings of
direct investment enterprises in Australia (due to falling profits) on a
scale greater than initially forecast and corrected only when annual
survey data became available.

Graph B.1 for merchandise exports provides an example of the
interpretation of the dispersion of revisions shown in this appendix. Up
until September quarter 1989, the magnitude of revisions to merchandise
exports is somewhat muted, reflecting the stable nature of the
administrative by-product source used in the estimation procedure. From
that point on, the dispersion increases with swings above and below the
origin largely reflecting increased estimation variability with a new
administrative data source.
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B.26 FIA — General Government
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ANNUAL STATISTICS

B.39 income - Debits

B.38 Income — Credits

=
eR
-
L

tm

3 8
@ <

1600
1200

s da gl e b gy

<

8
¥ ®

N WS B

- |g-unp
E_ pg-une
E 6g—unr
. gg-unp
= £B-unp
c 9g-unr
£ gg—unp
E_ pg-une
Egg—wunp
. Zg—unr
Lg-unp

2000
1600
1200
800
400

—_—-—~_-___—M______—

_____—_unn—

4

-1200—+
-1600—

o

[~3

o~
|
[

——-1600

4

-2000

Year ending —

Yeor ending -

B.41 Services — Debits

B.40 Services — Credits

2000

s 8

«© =+

1600
1200

e by oy boe e by ig o

o

-400
-800

s dasualasy

—-1200

I\

AW,

e

>

P
>

1600 —

1600
1200
800
400

—_-_—_-*__—ﬁu_h_-h_

~400
-800

TN SN B

+6—unp

—— |

- cp~une
. z6-unp
E_ 16-unr

£ 0B—unr
E gg-unr

-

£ 8g—unr

= cg-unr

= g9g-unr
 gg—wnr
- vg—unr
- cg—unr
E_ zg-—unr

— 1§—unr

Year ending -

Yeor ending -

BOP STATISTICS * 5342.0 » 1996 99




=
& 8 8 8 8 °© 8§ & & 8§ 8
EW - 3 ™~ - - ™~ D] < tel
" o« | | i I |
P/ L I ] | ] L | 1 ] pE—unp
o) E
© / E. se—unp
I =
| E zg—unp
= lg—un
[%2) = L& r
> C_ Og—unp
— S
o E_gp—unp |
L = mv
mv Hlmmlc_..:., ....mu
= Eo/g-unp ©
© = unp 8
.M V H|mmi r &
D Ssg—unp
lox E
[}  vB—unr
— -
< <g—unp
'’ =
Y .u.leI_..__:__;
N T N LIRS S e e B
m Py @ o @ o o P o o o a ©
s Q o < o] st a ol o o o]
g} ~t [ o — — [ [} < Vel o]
I I I I i -
-
<
=) o) o o o o) < o o o o o o o o o o o o o o o g
a S o] S o S o =t ) < & o =t S =3 S S S S S b
£ - L3 o —_ — o~y (3] «+ o -+ o~ ™ <t r=} aQ o o~ < O el
v I I i i I dma I i 1 I " i N T .
- _ | _ : ; -
S _ _ _ _ W : — re-unr = [ L. T Lo i | t L pE—unp @
% ;H.|mm|r5_g nUu \\.\ Wlm,ml_.::, w
v w.|wm|c3_; W e = ze-unp =
| H| | {&—unpe <L HI 1e—unp M.\ru
73] - - - [+
o - 06 —unp W E 0g-—unp 2
k% - 6R—unr | - = ea-unr | z
o i = 3 - 4 =
) ||®WICJ_J 5 3 ulI.M@ICJﬂ. ) m
A — d —
— E sg-unr © c E/g-unr © &
- = (o] - 5 =
m Egg-unt B A E gg-unp g =
z = - i = > w
= E-cg—unr e = e unr &
m m H|.v.mlc_1.ﬁ o F vE—unr m
— - — T
t c E ¢g—unp e —-Eg-unr 3
m ~ w E zg—unp <t \\\\ = zg—unr .
& ™ = = = |g-unp W
~ T Lg—unp m [ T T T T 1 | | [is]
- - I _ i T _ [ | 1 | £ o o o o o o o o o o <
< M co =3 o < = = @ [=) o @ o SO =} = =] =] o =3 =] =1 =3
= e o o] [ = f= ] o ] o <+ ] o~ =t w o (=] o~ - @©
= & + L I - - 20 " - ey’ | [ ] ] - — - - (=
= I I 1 1 I ] I [ 1 &
= <
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B.46 AIA — General Government

B.45 FIA — General Government
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B.49 FIA — Non—officiat Sector

B.50 AlA — Non—officigl Sector
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APPENDIX C

COMPARISON OF INITIAL AND LATEST PERIOD-ON-PERIOD
MOVEMENTS

This appendix contains scatter graphs based on the movement in the
estimate from one period to the next for each of the principal balance
of payments aggregates. Movement in an estimate represents the change
in the aggregate from the previous month or quarter. Points plotted on
a graph represent the intersection of the initial estimate of the
movement for a period with the latest estimate of the movement for
that period. Each + point plotted on the graphs therefore represents
two estimates of movement between two periods. The initial estimate of
movement is measured on the horizontal axis and the latest estimate of
movement on the vertical axis. Graphs are included for monthly
statistics for the period from February 1986 through June 1994 and for
quarterly statistics from the June quarter 1986 through June quarter
1994.

It can be seen that a period-on-period movement that has not changed
between the initial estimate of that movement and the latest estimate of
the movement will lie on an imaginary 45° line drawn from the bottom
left corner of a graph to the top right comner passing through the
origin. Points below the line correspond to periods for which the latest
estimate of the period-on-period movement is less than the initial
estimate of the movement in the case of increases or more than the
initial estimate of movement in the case of decreases. Conversely,
points above the 45° line correspond to periods for which the latest
estimate of the period-on-period movement is greater than the initial
estimate in the case of increases or smaller than the initial estimate in
the case of decreases.

Points that lie in the top left or bottom right quadrants of the graph
correspond to periods for which the direction of movement has
changed between the initial estimate and the latest. That is, an initially
positive period-on-pericd movement has changed to a negative
movement or vice versa. Prima facie, initial data for these periods can
be considered the most likely to present the user of the statistics with
misleading information.

The extent by which a period-on-period movement has changed can be
gauged by the distance a point lies from the 45° line. Subjective
judgements have been made on what amount of change is likely to
result in a user drawing the wrong conclusions based on initial
estimates of period-on-period movement. Bounds of these dimensions
above and below the 45° line, roughly equivalent to two standard
deviations or less, are shown on each graph. Note that the value of
these bounds vary from item to item. For example, while bounds of
plus or minus $300 million have been used for the monthly balance on
current account, for the quarterly series this has been increased to
$700 million to reflect the larger movements likely for the aggregated
time period, and therefore the less likelibood of interpretation error on
the smaller movement revisions.

Graphs C.3 and C.4 provide an example of the interpretation of the
graphs presented in this appendix. In Graph C.3 for non-merchandise
credits, the observations are more closely clustered around the centre
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than for the non-merchandise debits series shown in Graph C.4,
reflecting the much smaller scale of movements in the credit aggregates.
Looking at Graphs C.15 and C.16 for the quarterly merchandise exports
and imports series, respectively, shows series that are very tighly
clustered, reflecting the generally low incidence of significant revision to
movements in the these series.
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For more information . . .

The ABS publishes a wide range of statistics and other information on Australia's
economic and social conditions. Detaits of what is available in various publications
and other products can be found in the ABS Catalogue of Publications and Products
available from ali ABS Offices.

ABS Products and Services

Many standard products are available from ABS bookshops located in each State

and Territory. In addition to these products, information tailored to the needs of
clients can be obtained on a wide range of media by contacting your nearest ABS
Office. The ABS also provides a Subscription Service for standard products and some
tailored information services.

National Dial-a-Statistic Line
0055 86 400

Steadycom P/L premium rate 25¢/21.4 secs.

This number gives 24-hour access, 365 days a year, for a range of important economic
statistics including the CPL.
internet
E http://www.statistics.gov.au
A wide range of ABS information is available via the internet, with basic statistics
available for each State, Territory and Australia. We also have Key National Indicators,
ABS product release details and other information of general interest.
Sales and Inquiries
Keylink  STAT.INFO/ABS
X.400 (C:Australia, PUB: Telememo,Q:ABS FN:STAT,SN:INFO)
internet  stat.info@abs.telememo.au
National Mail Order Service (06) 252 5249
i Subscription Service 1800 02 0608
3
Information Inquiries Bookshop Sales
l SYDNEY (02) 268 4611 268 4620
MELBCOURNE (03) 9615 7755 89615 7755
BRISBANE (07) 3222 6351 3222 6350
PERTH (08) 360 5140 360 5307
: ADELAIDE {08) 237 7100 237 7582
'_ HOBART (002) 205 800 205 800
: CANBERRA (06) 252 6627 207 0326
i DARWIN (089) 432 111 432 111
Pt

Client Services, ABS, PO Box 10, Belconnen ACT 2616
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