




TableS
Percentageadjustmentsin domesticproductionaccountsfor the QueenslandStatisticalDivisions

Brisbane Darling Fitzroy Wide Bay- Mackay Northern FarNorth SouthWest Central North West Sum Queensland
Moreton Downs Burnett West

Wages,salariesandsupplements 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 -0.2 0.0 0.0
Grossoperatingsurplus 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.0 ..Q.I 0.0 00
Indirect taxeslesssubsidies 2.5 -1.9 -4.7 1.8 -3.6 -4.1 1.4 -33 -5.7 -19.2 0.0 00
Importsfrom foreign & interstate -5.5 -12.5 -14.4 -18.5 -21.9 -18.8 -18.5 �~�1�9�.�2 -41.3 -16.6 -10.1 00
hnportsfrom �B�r�i�s�b�a�n�e�~�M�o�r�e�t�o�D 0.0 -15.5 -20.1 -15.5 -23.1 -21.6 -16.4 -4.0 -18.9 -24.8 -18.5 0.0
Importsfrom Darling Downs -11.3 0.0 -f>.7 24.7 -6.8 -9.3 -11.5 -11.0 33.5 -24.3 -9.4 0.0
Importsfrom Fitzroy 204 -18.1 0.0 0.0 ..Q.6 -25.1 -22.9 -17.4 -16.8 -IL2 -3.0 0.0
Importsfrom Wide Bay-Burnett 2.9 -19.0 -18.5 0.0 -7.8 -l.! -9.1 -9.0 -16.3 -16.7 ..Q.8 0.0
Importsfrom Mackay -25.2 -19.9 -13.6 -25.6 0.0 -27.6 -31.6 -28.1 28.7 -404 -22.1 0.0
Importsfrom Northern -18.5 -5.8 -16.3 -16.3 -Il.! 0.0 23.6 -13.3 -15.6 -32.3 -13.7 0.0
Importsfrom Far North 1.8 -9.5 -26.8 -15.9 -16.5 -22.4 0.0 -19.8 -33.0 3.9 -11.1 0.0
Importsfrom SouthWest 18.7 21.4 -23.2 -14.7 -34.3 -26.0 -23.7 0.0 13.5 -20.0 18.8 0.0
Importsfrom CentralWest 25 104 -25.4 -14.5 57.7 -25.4 -25.3 -22.8 0.0 -14.6 23.3 0.0
Importsfrom North West 100.9 75.5 38.6 72.5 61.4 12.0 7.3 99.2 -47.3 0.0 20.2 0.0
TOTAL OUTGOINGS -1.5 -4.3 -f>.6 -5.3 -8.2 -7.4 -f>.6 -5.9 -12.0 -9.6 -39 0.0

Privateconswnption 2.1 -2.3 -1.9 -4.9 -7.8 -2.1 -4.6 -f>A -4.5 5.8 0.1 0.0
Governmentconsumption 3.0 3.2 -2.6 -4.3 -2.9 -4.3 2.1 -17.0 -384 -426 0.0 0.0
Privateinvestment 1.2 -3.9 -f>.8 -2.8 -4.7 -1.6 0.9 -7.6 -13.8 -1304 0.0 0.0
Public investment 8.5 8.8 -1204 -2.1 -10.2 2.8 3.6 -12_2 ..Q.3 3.9 0.0 0.0
Governmentinvestment 4.2 5.5 0.0 -4.7 -1.7 -904 -1.3 -10.5 -13.0 -5.6 0.0 0.0
Increasein Stocks 0.6 6.1 8.2 -0.4 2.7 14.1 6.2 -1%.4 -35.9 -504 0.0 0.0
Exportsto foreign & interstate -8.6 -11.6 -10.7 -15.9 -8.1 -15.6 -21.6 -18.6 -21.4 -23.2 -12.1 0.0
Exportsto Brisbane·Moreton 0.0 -11.3 2.4 2.9 -25.2 -18.5 1.8 18.7 25.0 100.9 1.6 0.0
Exportsto DarlingDowns -15.5 0.0 -18.1 -19.0 -19.9 -5.8 -9.5 21.4 104 75.5 -13.9 0.0
Exportsto Fitzroy -20.1 -6.7 0.0 -18.5 -13.6 -16.3 -26.8 -23.2 -25.4 38.6 -1804 0.0
Exportsto Wide Bay·Burnett -15.5 24.7 0.0 0.0 -25.6 -16.3 -15.9 -14.7 -14.5 72.5 -12.9 0.0
Exportsto Mackay -23.1 -f>.8 ..Q.6 -7.8 0.0 -1l.! -16.5 -34.3 57.7 61.4 -18.3 0.0
Exportsto Northern -21.6 -9.3 -25.1 -1.1 -27.6 0.0 -22.4 +26.0 -25.4 12.0 -14.6 0.0
Exportsto FarNorth -16.4 -!l.5 422.9 -9.1 -31.6 23.6 0.0 -23.7 -25.3 7.3 -12.7 0.0
Exportsto SouthWest -4.0 -11.0 -17.4 -9.0 -28.1 -13.3 -19.8 0.0 422.8 99.2 -5.2 0.0
Exportsto CentralWest -18.9 33.5 -16.8 -16.3 28.7 -15.6 -33.0 13.5 0.0 -47.3 -15.7 0.0

Exportsto North West -24.8 -24.3 -11.2 -16.7 -4.4 -32.3 3.9 -20.0 -14.6 0.0 -22.6 0.0
TOTAL INCOMINGS -1.3 -4.3 -f>.6 -5.3 -7.9 -704 -f>.6 -5.9 -12.0 -15.8 -3.9 0.0

Intermediatetransactions 9.6 15.5 17.5 13.7 17.9 14.3 9.8 34.0 14.3 -0.1 11.3 0.0

TOTAL -1.4 -4.3 -6.6 -5.3 -8.1 -7.4 -f>.6 -5.9 +12.0 -12.8 -3.9 0.0
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Table 6
Average absolute percentage adjustments in elements ofthe domestic production accounts for the Queensland Statistical Divisions

Brisbane Darling Fitzroy Wide Bay- Mackay Northern Far North South West Central North West Sum Queensland
Moreton Downs Burnett West

Wages, salaries and supplements 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
Gross operating surplus 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Indirect taxes less subsidies 1.4 1.5 1.5 1.5 1.6 1.5 1.6 1.5 1.7 1.6 1.5 0.0
Imports from foreign & interstate 1.6 1.6 1.6 0.3 1.6 1.6 1.6 1.6 0.3 1.7 1.4 0.0
Imports from Brisbane-Moreton 0.0 0.3 1.3 0.2 1.4 0.3 0.3 0.3 0.3 0.4 0.5 0.0
Imports from Darling Downs 0.4 0.0 0.5 0.4 6.2 0.7 0.7 0.4 0.6 0.1 0.7 0.0
Imports from Fitzroy 0.4 0.1 0.0 0.3 0.4 0.6 0.5 1.2 0.4 0.6 0.4 0.0
Imports from Wide Bay-Burnett 0.3 0.4 0.4 0.0 2.8 0.7 0.6 0.6 0.8 3.3 0.9 0.0
Imports from Mackay 0.3 0.7 0.3 0.3 0.0 0.4 0.4 1.0 0.4 0.8 0.5 0.0
Imports from Northern 0.9 1.0 0.6 0.9 0.4 0.0 0.4 1.3 0.2 0.5 0.5 0.0
Imports from Far North 0.4 0.6 0.7 3.9 0.5 OA 0.0 0.7 0.5 0.6 0.7 00
Imports from South West 5.4 11.3 4.9 4.9 4.9 4.9 4.9 0.0 8.9 4.9 7.0 0.0
Imports from Central West 49.7 18.0 11.4 3.0 20.2 3.0 30 1.5 00 1.2 12.4 0.0
Imports from North West 7.0 4.7 9.5 7.0 19.8 0.4 1.2 4.7 2.1 0.0 3.4 00
TOTAL OUTGOINGS l.l 0.9 0.9 0.6 1.5 0.6 0.6 0.6 0.9 0.7 0.8 0.0

Private consumption l.l l.l l.l l.l l.l 1.2 l.l l.l 1.2 1.2 1.2 0.0
Government consumption 6.3 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.7 0.0
Private investment 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 00
Public investment 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.7 1.6 1.3 0.0
Government investment l.l l.l l.l l.l l.l l.l l.l l.l 1.6 1.4 1.2 0.0
Increase in Stocks 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.0
Exports to foreign & interstate 2.1 2.3 2.1 0.4 2.3 2.2 2.4 2.5 0.5 2.4 1.9 0.0
Exports to Brisbane-Moreton 0.0 0.1 0.1 0.0 0.1 0.2 0.1 0.3 2.0 7.0 0.2 0.0
Exports to Darling Downs 0.1 0.0 0.2 0.0 0.3 0.2 0.1 1.2 1.5 4.7 0.2 0.0
Exports to Fitzroy 0.1 0.1 0.0 0.0 0.1 0.1 0.2 4.9 2.0 3.5 0.2 0.0
Exports to Wide Bay~Burnett 0.1 0.1 0.1 0.0 0.2 0.2 0.4 4.9 3.0 7.0 0.2 0.0
Exports to Mackay 0.1 0.3 0.1 0.1 0.0 0.1 0.1 4.9 2_0 4.7 0_2 0.0
Exports to Northern 0.1 0.1 0.2 0.1 0.2 0.0 0.1 4.9 3.0 1.2 0.2 0.0
Exports to Far North 0.1 0.2 0.1 0.1 0.2 0.1 0.0 4.9 3.0 1.3 0.2 0.0
Exports to South West 0.1 0.1 0.3 0.1 0.4 1.3 0.7 0.0 1.5 4.7 0.2 0.0
Exports to Central West 0.1 0.1 0.1 0.1 0.2 0.1 0.5 0.4 0.0 0.5 0.2 0.0

Exports to North West 0.1 0.1 0.3 0.1 0.3 0.1 0.1 4.9 1.2 0.0 0.2 0.0

TOTAL INCOMINGS 0.2 0.4 0.5 0.4 0.6 0.5 0.6 1.5 1.7 1.9 0.5 0.0

Intennediate transactions 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TOTAL 0.5 0.6 0.7 0.4 1.0 0.5 0.6 0.9 1.0 1.0 0.7 0.0
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3.4. The statistician's assessment

The experience of balancing the regional tables in a RAM framework was felt by the

GSa statisticians responsible for the production of the tables to be very worthwhile. This was

not only because it ensured that the individual regional tables consolidated to the Queensland

table, but also it was felt that the balancing process itself contributed in a useful and

important way to the data construction process.

The first balancing run of the RAM generated a significant number of negative cells,

especially in the inter-regional trade flows, together with some negative flows in the

individual input-output tables. This was followed by undertaking an iterative construction

process, in which individual cells and ranges of cells were examined, checked against primary

information and judgement and re-determined in levels and reliability. Three examples of

areas where the balancing feedback provided important information to the statisticians on

areas requiring revision were:

• A number of trade flows in the electricity industry in the inter-regional trade matrix·

were found to be incorrectly specified. These data were adjusted, with new estimates

inserted for the inter-regional flows of electricity and corresponding new, higher

reliability weights.

• It was also realized that the output of the livestock industries had been specified

incorrectly, and had not been grossed up to include inter-regional trade in livestock, to

allow for correct aggregation to the State table.

• It was only when balancing feedback was available that it was appreciated that the

measurement and treatment of indirect taxes was incorrect in the North-West

Statistical Division, a mining intensive region.

The question of non-negativity is an interesting one. Input-output tables may in fact

have true negative numbers, eg, if stoekbuilding is specified explicitly. In that case, it is more

than useful to have a technique which can accommodate negative data, or at least handle

inequality constraints. In this regard, Harrigan and Buchanan (1984) have developed an

interesting technique for handling balancing using a quadratic programming framework.

However, our experience suggests that the emergence of negative numbers in the

solution process, while conceptually incorrect, did in fact provide an important contribution

to the process of edit checking. We regarded the presence of an inappropriate negative value

in the solution as indicative of a serious error in the input data, which could then be manually

investigated.

Other problems may be revealed by major revisions to cells. All such major revisions

should be examined, although the choice of how significant a major revision is in practice is
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largely arbitrary and judgemental. We found evidence of data error and unforeseen conceptual

problems and felt that this proved to be a useful part of the construction process.

The iterative construction process that this requires is certainly resource intensive.

However, the required resources are largely human, and the algorithms and hardware which

balance the tables are so fast that they are no longer a serious resource constraint. If the tables

were balanced in the first run, using a technique which enforces balancing with theoretically

correct signs for all cells, this valuable edit checking process would be restricted to evaluation

of cells showing major revisions. While this may prove satisfactory, it may be more useful to

apply the quadratic programming technique at a late stage in the iterative construction

process, to correct remaining intractable or small negative signs, if any. Our (admittedly ad

hoc, but so far successful) approach was to address the negative numbers, either individually

or in groups, with statisticians converting them to positive values, with higher reliabilities. It

was our experience that the data revisions introduced to effect the elimination of large

negative numbers by the statisticians resulted in general reductions of the number of other

negatively incorrect cells. It would certainly be interesting to compare the results of the Stone

technique with the quadratic programming technique. We intend to pursue this comparison in

future work.

RAS, by comparison, certainly does not seem to be as suitable as these techniques. As

Harrigan and Buchanan (l984,p341) point out, the RAS technique is traditionally the main

method used in balancing input-output tables, especially since the information minimand of

the RAS problem precludes negative solution values, even though, when negative solution

values are appropriate, the information minimand of RAS is problematic and computational

difficulties will be encountered with iterative row and column sum balancing methods.

As Harrigan and Buchanan (l984,p357) have reminded us:

As Lecomber (1975) hm observed, the greater is the capacity of a simulation or

estimation method to absorb and represent information, the less is the opportunity to

reject its results as implausible, for such a judgement must inevitably rely on

information .1'0 far ignored.

While a substantial amount of "superior" data had been inserted into the initial

regional tables, the balancing process, with its additional information, nevertheless did result

in substantial adjustment to the individual regional domestic production accounts, as shown

in Tables 5 and 6 above.

While the editing and production processes of the official inter-regional tables have

not yet been completed I0, our experience has convinced us that these tables will be superior to

IOIt is expected that the official tables will be published lute in 1993.
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regional tables produced in isolation from a consolidated state or national table. We believe

that this process should be recommended for the development of regional input-output tables,

whether as parts of a province, nation or world system, as it substantially increases the use of

data. Not only is the individual datum value used, but a statement of the reliability of the

individual datum, taking into account its source, is also incorporated into the balancing

process. To our knowledge, current procedures to balance not only inter-regional, but single

region, tables do allow for the insertion of "superior" data, but do not allow these data to be

further adjusted in the balancing process. The adjustments made by the balancing process

were judged to be sensible and informative. We can only agree with the words of Stone:

It is hard to see how the adjustments to which {this method} gives rise could have

been otherwise predicted and yet when they are made they seem on the whole

plausible. (Stone (l981,pI9»
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4. Implications and conclusions

4.1. Regional hierarchies and the scale of the problem

The technology outlined above provides an important answer to the general problem

of size in estimating or simply adjusting large accounting systems. Many of these systems

have been estimated and used as single region systems. As world trade grows, as further

regions of the world develop and interact with the mainstream trading economies, as trading

blocs emerge and develop, and as questions of intra-national regional development become

more insistent, then there will be a growing need to estimate inter-relating systems of

economic accounts.
Figure 4: Hierarchies of accounting matrices

.1lIl'og.allorl:
duollr.clo .."""'I••

I

l~· "".'1.. ·,.. h_"OOj

-~.
OWrOOOIlllfl:
"""'I,IId.

I-~

,~

""
,......•...1

~,

I
-

~-~
olnijIolrod._

I I
......",..

"~ ,~

1..-1 .-

31



The problem can be thought of as being the specification and estimation of a large set

of inter-related and hierarchical regions. This would extend from, in absolute aggregate, the

world accounts, including international trade flows, down one step in the hierarchy to supra­

national federations (such as the EC), down another step to national accounts (Australia),

down another to provincial regional accounts (Queensland), and down once more to, perhaps,

local regional accounts (eg, for local government, such as the Brisbane City Council, or for

statistical regions, such as the Brisbane-Moreton Statistical Division). A complete estimation

of a complete specification of this system defies our imagination as statisticians, although

partial specification and estimation is certainly possible. A hierarchical approach, which

might see coordinated downwards completion of the tasks, in parallel across the world, would

seem to be an ambitious, but still feasible, way of proceeding with the estimation process.

4.2. Regional and national balancing

It is intriguing to speculate that, if modern computational procedures and facilities had

existed in the 1940s, then statistical discrepancies might never have appeared in the national

accounts. Similarly, it may not be inappropriate to suggest now, that single region SAM

estimation, especially in sub-national regions, should be replaced by this mUltiple region

simultaneous estimation. It is suggested that any provincial input-output table or SAM,

assuming there exists a corresponding national table or SAM, should always proceed by

specifying at least a two region estimation procedure or framework. Estimates of sub­

provincial regional accounting matrices should also then proceed in this way. There could be

various classifications or divisions. Examples include: urban and rural; metropolitan and rest

of State; or, region of interest and balancc.

As an aggregate region is sub-divided, the degree of openness of the constituent

regions increases. Usually, the primary focus of interest of analysis of a regional economy is

the extent and nature of the interaction of the region with the rest of the state or nation or

world. The estimation of this disaggregation should be handled in a consistent way, integrated

and congruent with the measurement of the aggregate economy.

This has, of course, already been done for many regions. Three examples are:

D'Antonio et al (1988) [for the estimation of two regional accounting matrices comprising

Italy: the Mezzogiorno and the Centre-North], Pyatt and Round (l985b) [for East and West

Malaysia] and Skinner(l993) [for Queensland and the rest of Australia]. However, none of

these examples are very large. The orders of the RAMs were for only two regions in each

case, and, for accounts, 39, 11 and only 7 respectively, and the inter-regional trade flow

matrices were highly aggregated. While the availability of data, and other resource constraints

and analytical considerations will impose limits on the size of matrices, there is no real

computational obstacle to the construction of much larger RAMs.
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Certainly, in regional economics, there has never appeared to be any real difficulty in

generating many, reasonably large, input-output tables, for individual regions. Not only is it

time for regional input-output tables to evolve into SAMs, but it is also time for their

individual estimation to be replaced by simultaneous estimation with related hierarchical

RAMs.

There is also a trend to estimating combinations of national accounting matrices or

NAMs, usually for contiguous countries, or for trading blocs. An example (which as far as

can be determined did not use the Stone method for balancing) is the paper by Cohen and

Husted (1985), which estimated a combined Canada-US SAM.

The increasing importance of SAMs which has characterized the last decade, and

which has seen expanded use of SAMs in, for example, CGE models, micro-simulation

models and for other analytical and descriptive purposes, may be reasonably expected to

continueJl. This will mean that questions of the balancing and congruence of accounts,

including hierarchical congruence, will also be of increasing importance.

4.3. WAM balancing

The issue of reconciling the data on world trade requires the use of a world accounting

matrix (WAM) and will be seen as an extension of the inter-regional SAM examined here.

The authors were only able to access a few papers on the subject at the time of writing, most

notable (Weale (1984), Baras (1993) and James and McDougall (1993)). The issue is relevant

to project LINK and a committee (involving the World Bank, the IMF, the UN, the OECD

and GATT) also has the matter under consideration. The UN has a TESSY model for trade

reconciliation, but we were unable to get a description of it.

WeaIe (1984) describes a WAM based on 10 countries (or country groupings) and 5

sectors where the equations allow for price effects and consumption propensities. However,

the information is not laid out in a simple mathematical way which is easy for the uninitiated

to follow.

Baras's (1993) paper is essentially an algorithm description. The estimation

mechanism is the same as that outlined here, trade flows are treated as elements of a

multidimensional matrix, where each dimension represents a characteristic of the flow; i.e.

partner. commodity, year. The estimates of these cells can arise from different sourccs and

techniques, the basic problem then is one of reconciliation or finding a unique solution. As

Baras reports it, the problem is essentially one of size - 200 countries, 3000 SITC codes,

involving 600,000 unknowns, but only 3200 equations. Preliminary analysis of the data led

JJNote the chapter on SAM's in the new national economic accounting system standards. United Nations (1992).
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Baras to the conclusion that he was only dealing with 30,000 unknowns and 400 equations as

not all commodities are exported to all countries. The problemis therefore manageable.

An interesting example of a large adjustment or data reconciliation undertaking is that

by the Australian Industry Commission in the construction of the database for the SALTER

model (James and McDougall (1993)). The SALTER model, developed for the federal

Department of Foreign Affairs and Trade, is a multi-region multi-sector model of the world

economy, designed for policy analysis, in particular for analysing trade and industry policies

in an international context. The database involves a multi-regional input-output table and an

international trade database. The input-output tables had to be adjusted to agree with external

data for international trade, industry assistance and macroeconomics. The adjustment and

balancing procedures adopted were modifications of allocation techniques and the RAS

method modified by applying Theil's (1965) application of information theory to the

prediction of international trade flows.

The size of the SALTER problem was larger than the Queensland problem, with the

world divided into 16 regions and with 37 industry/commodities, compared with 10 regions

and 27 industries. There was, of course, no overall hierarchical dimension to the problem,

although the specification of the EC and the rest of the world as regions does suggest that

some consolidation problems are potentially present. This world project of course does

include the need to balance the set of dual trade flows, so the number of restrictions for the

SALTER estimation would be larger than for the Queensland problem.

Nevertheless, the problems are similar, and there is no reason why the problem of the

balancing of world trade flows, together with input-output flows, cannot be solved in a

similar manner to this Queensland example, given appropriate specification of restrictions

and reIiabilities. The restrictions need to include individual country input-output table

restrictions, consolidation restrictions l2 and dual trade flow restrictions.

4.4. Lessons and future directions

4.4.1. Information improvement

In the discussion following van der Ploeg's paper in 1981, the suggestion was

made by statisticians from the UK Central Statistical Office that issue should be taken

with the claim that mechanical removal of accounting discrepancies contributes to

improving and refining the data. It is not a substitute for finding the reasons for the

errors, and correcting them. It does not necessarily contribute to quality. (van der Ploeg

(l982,p 189))

12The world inpul-output table musl balance, although, since there is no independent eSlimate of the
consolidated world SAM, this is of course Irivial if the inpul-oulput tables and trude flows are balanced, since
the construction of Ihe world SAM becomes a simple aggregation exercise.
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This concern is arguably misplaced, given the demonstration of the gain in

information provided by data reconciliation procedures by Harrigan (1991), and indeed by

the experience of this project, which incorporates the Stone procedure into the statistical

construction process.

The information gain means that the balancing procedure does not provide

only a cosmetic smoothing at the end. The RAS procedure has been used for many years

to eliminate discrepancies in input-output tables, generally at the end of the process, and it

does seem odd that the Stone procedure, which uses otherwise largely wasted information

and which can assist the statistician throughout the construction process, should continue

to attract this concern.

It may be noted that the trend towards integration of the input-output and

national income and expenditure accounts of national statistical agencies is gathering

momentum, with, over the last decade, Statistics Canada, the UK Central Statistical

Office and the New Zealand Department of Statistics adopting the policies long pursued

by other countries (eg the Netherlands) in ensuring congruence in their national accounts

systems. The Stone method is ideally suited to this application. In fact, the Italian Central

Institute of Statistics has the distinction of being the first official national statistical

agency to adopt the method to balance the [Italian) 1982 input-output table and to revise

the national accounts at current and constant prices from 1970 (Antonello (1990,p 158).

4.4.2. Future directions

It seems clear that the ncxt decade will see increasing numbers of projects on

specifying and estimating large world systems, national and federal systems, and regional

systems. The undertaking of these projects will be expedited by using Stone's method,

which generates internal congruency, and, importantly, which provides quick and

instructive practical feedback for statisticians engaged in the construction and editing

processes of the accounting system.

Stone (1981) himself, in addressing the concerns raised by the speakers from

the UK Central Statistical Office in their discussion following van der Ploeg's 1981

presentation of his 1982 paper, and after noting that while adjusting the accounts does not

explain why some of their components were wrong in the first place, made the point that,

However, if the variance matrix is on the whole informative rather than

misleading, adjustment does provide some plausible hypotheses about the kind

of explanations to look for. This should be helpful in trying to improve the

initial estimates: do not look for improvement in one group of entries; look for

the reasons for upward or downward bias in a second; recognize that the

indicators used in a third are erratic; and so on. Perhaps it is not possible to
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get very far on these lines but any success would have the desirable result of

diminishing the adjustment problem. (Stone(l98I,pp2l-2))

We believe that the experience of this paper, with the concurrent efforts in the

construction of the Queensland regional accounting matrix, further contributes to the

increasing body of evidence that suggests that Stone's last sentence is too pessimistic, and

that the Stone balancing technique should certainly no longer be a neglected stage in

measurement.
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6. Appendix A - The statistical regions of Queensland

Figure AI: Map of Queensland and its component Statistical Divisions

South West

North West Northern t

) \.
vtp,Jr~~,~~,~ M_ ~

Centru! We." \. VV 1'),
l Pit1Joy

rP!~" ~
~

Note: Divisions bused Oil the 19t)J Census BOUlldlll'lcs

Source: Queensland Government Statistician's Office,

42



Table AI: Unbalanced domestic production accounts of the Queensland Statistical Divisions

(All values in Smillion, AUD, current prices, 1985-86)

Brisbane Darling Fitzroy 'Yide Bay- Mackay Northern Far North South West Central North 'Vest Sum Queensland
Moreton Downs Burnett West

Wages, salaries and supplements 10510.2 969.5 1246.9 824.1 819.3 1190.7 912.6 166.9 90.6 388.3 17119.0 171190
Gross operating surplus 7219.2 914.8 1503.6 888.3 1133.9 819.9 741.6 388.9 1I0.2 416.5 14137.1 14137.0
Indirect taxes less subsidies 1850.7 195.1 279.6 170.2 203.4 210.2 173.7 57.9 20.9 83.6 3245.3 3245.0
Imports from foreign & interstate 9707.0 558.2 1191.9 552.0 857.2 984.4 862.8 270.3 76.1 477.8 15537.6 13962.0
Imports from Brisbane-Moreton 0.0 349.8 603.8 341.3 435.8 364.1 292.4 168.6 45.9 180.9 2782.7 0.0
Imports from Darling Downs 193.1 0.0 13.3 99 8.3 7.5 6.6 18.9 2.1 4.0 263.7 0.0
Imports from FItzroy 298.3 53 0.0 43.3 56.9 41.4 15.7 1.0 29.2 19.8 510.8 0.0
Imports from Wide Bay-Burnett 362.5 35.5 23.1 0.0 11.2 13.0 8.4 7.7 1.0 2.5 464.8 0.0
Imports from Mackay 68.5 2-2 14.6 3.2 0.0 6.3 1.5 0.7 2.2 2.0 101.4 0.0
Imports from Northern 91.1 4.2 15.4 4.0 17.1 0.0 32.8 1.3 2.4 43.3 211.6 0.0
Imports from Far Nortb 133.4 49 105.4 2.1 6.6 25.0 0.0 1.6 1.4 20.3 300.8 0.0
Imports from South West 255.2 16.6 0.1 0.1 0.1 0.1 0.1 0.0 0.2 0.1 272.4 0.0
Imports from Central West 43.1 6.2 0.1 0.0 2.2 0.0 0.0 0.0 0.0 0.1 51.8 0.0
Imports from North West 1.3 0.3 28.8 0.1 7.4 1I4.6 1.7 0.0 0.1 0.0 154.4 0.0
TOTAL OUTGOINGS 30733.6 3062.6 5026.6 2838.7 3559.5 3777.3 3049.9 1083.8 382.3 1639.0 55153.3 48463.0

Pri'Vate consumption 13207.7 1229.6 1402.7 1176.9 891.6 1244.0 1159.4 208.3 98.3 247.8 20866.1 20878.0
Go"ernment consumption 3702.8 358.0 294.2 326.9 169.2 450.6 330.6 78.0 60.2 1I0.5 5881.1 5880.9
Private investment 4512.2 239.5 257.1 220.3 205.3 407.6 487.9 52.5 17.4 26.0 6425.9 6425.0
Public investment 738.0 73.9 369.5 137.7 184.3 97.4 67.9 61.2 12.6 14.6 1757.1 1757.0
Government investment 745.5 81.4 1I3.1 126.8 76.3 182.7 93.5 41.1 30.4 35.1 1526.0 1526.0
Increase in Stocks 91.7 7.9 9.8 8.0 6.2 9.5 8.6 1.8 0.9 1.7 146.1 146.0
Exports to foreign & interst3te 4882.7 809.0 2069.3 377.2 1913.2 1173.9 601.2 368.4 1I0.6 1I68.8 13474.3 1I850.0
Exports to Brisbane-Moreton 0.0 193.1 198.3 362.5 68.5 91.1 133.4 255.2 43.1 1.3 1446.5 0.0
Exports to Darling Downs 349.8 0.0 5.3 35.5 22 4.2 4.9 16.6 6.2 0.3 424.9 0.0
Exports to Fitzroy 603.8 13.3 0.0 2.3.1 14.6 15.4 105.4 0.1 0.1 28.8 804.6 0.0
Exports to Wide Bay-Burnett 341.3 9.9 43.3 0.0 3.2 4.0 2.1 0.1 0.0 0.1 404.1 0.0
Exports to Mackay 435.8 8.3 56.9 11.2 0.0 17.1 6.6 0.1 2.2 7.4 545.7 0.0
Exports to Northern 364.1 7.5 41.4 13.0 6.3 0.0 25.0 0.1 0.0 114.6 572.1 0.0
Exports to Far North 292.4 6.6 15.7 8.4 1.5 32.8 0.0 0.1 0.0 1.7 359.2 0.0
Exports to South West 168.6 18.9 1.0 7.7 0.7 1.3 1.6 0.0 0.0 0.0 199.8 0.0
Exports to Central West 45.9 2.1 29.2 1.0 2.2 2.4 1.4 0.2 0.0 0.1 84.5 0.0
Exports to North West 180.9 4.0 19.8 2.5 2.0 43.3 20.3 0.1 0.1 0.0 272.8 0.0
TOTAL INCOMINGS 30663.6 30626 5026.6 2838.7 3547.4 3777.4 3049.9 1083.8 382.2 1759.0 55190.8 48462.9

Intermediate transactions 10673.6 1017.8 1I47.1 897.6 678.0 934.4 919.8 144.2 34.9 513.5 16960.9 21656.8

TOTAL 613967 6125.3 10053.2 5677.4 7106.9 7554.6 6099.8 2167.6 764.5 3398.1 110344.1 96925.9
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Table A2: Balanced domestic production accounts of the Queensland Statistical Divisions

(All values in SmilIion, ADD, currenl prices, 1985-86)

Brisbane Darling Fitzroy ''''ide Bay. ~Iackay Northern Far Nortb South West Central North West Sum Queensland
Moreton Downs Burnett West

Wages. salaries and supplements 10510.0 969.4 1247.1 824.3 820.1 1190.3 912.6 167.1 90.6 387.6 17119.0 17119.0
Gross operating surplus 7218.8 9148 1503.6 888.3 1134.6 819.5 741.7 389.4 110.2 416.1 14137.0 14137.0
Indirect taxes less subsidies 1896.7 191.4 266.5 173.3 196.1 201.6 176.1 56.0 19.7 67.6 3245.0 3245.0
Imports from foreign & interstate 9169.7 488.3 1020.2 450.0 669.4 799.4 703.4 218.4 44.7 398.6 13962.0 13962.0
Imports from Brisbane-Moreton 0.0 295.6 482.2 288.5 335.0 285.6 244.5 161.9 37.2 136.1 2266.6 0.0
Imports (rom Darling Downs 171.3 0.0 11.4 12.3 7.7 6.8 5.8 16.8 2.8 3.0 239.0 0.0
Imports from Fitzroy 305.6 4.4 0.0 43.3 56.5 31.0 12.1 0.8 24.3 17.5 495.5 0.0
Imports from Wide Bay.Bornett 372.8 28.7 18.8 0.0 10.4 12.9 7.6 7.0 0.8 2.1 461.1 0.0
Imports from Mackay 51.3 1.8 12.6 2.4 0.0 4.6 1.0 0.5 2.9 1.9 79.0 0.0
Imports from Northern 74.2 3.9 12.9 3.3 15.2 0.0 40.6 1.1 2.0 29.3 182.6 0.0
Imports from Far North 135.9 4.4 77.2 1.8 5.5 19.4 0.0 1.3 0.9 21.0 267.5 0.0
Imports from South West 302.9 20.2 0.1 0.1 0.1 0.0 0.0 0.0 0.2 0.0 323.5 0.0
Impom from Centraf West 53.9 6.3 0.1 0.0 3.4 0.0 0.0 0.0 0.0 0.1 63.9 0.0
Imports from North West 2.6 0.5 39.9 0.3 12.0 128.4 1.8 0.1 0.1 0.0 185.6 0.0
TOTAL OUTGOINGS 30265.4 2929.6 4693.6 2687.9 3266.0 3499.6 2847.2 1020.3 336.4 1481.1 53027.2 48463.0

Pri'\"ate COIIS1lmption 13485.5 1200.7 1376.2 1118.8 821.7 1217.3 1106.7 195.0 93.9 262.2 20878.0 20878.0
Gonmment consumption 3813.9 369.5 286.6 312.8 164.3 431.1 337.5 64.7 37.1 63.4 5880.9 5880.9
Prj""ate iU\"estment 4566.0 230.2 239.8 214.3 195.5 401.0 492.2 48.5 15.0 22.5 6425.0 6425.0
Public investment 800.6 80.4 323.6 134.9 165.6 100.2 70.4 53.7 12.6 15.2 1757.0 1757.0
Go\""ernment investment 777.0 85.9 113.1 120.8 75.0 165.5 92.3 36.8 26.5 33.2 1526.0 1526.0
Increase in Stocks 92.3 8.4 10.6 8.0 6.4 10.8 9.1 -1.7 0.6 1.6 146.0 146.0
Exports to foreign & interstate 4463.6 715.5 1848.3 317.3 1758.7 991.0 471.6 299.8 86.9 897.4 11850.0 11850.0
Exports to Brisbane-Moreton 0.0 171.3 305.6 372.8 51.3 74.2 135.9 302.9 53.9 2.6 1470.3 0.0
Exports to Darling Downs 295.6 0.0 4.4 28.7 1.8 3.9 4.4 20.2 6.3 0.5 365.7 0.0
Exports to Fitzroy 482.2 12.4 0.0 18.8 12.6 12.9 77.2 0.1 0.1 39.9 656.2 0.0
Exports to Wide Bay-Burnett 288.5 12.3 43.3 0.0 2.4 3.3 1.8 0.1 0.0 0.3 352.0 0.0
Exports to Mackay 335.0 7.7 56.5 10.4 0.0 15.2 5.5 0.1 3.4 12.0 445.9 0.0
Exports to Northern 285.6 6.8 31.0 12.9 4.6 0.0 19.4 0.0 0.0 128.4 488.8 0.0
Exports to Far North 244.5 5.8 12.1 7.6 1.0 40.6 0.0 0.0 0.0 1.8 313.5 0.0
Exports to South West 161.9 168 0.8 7.0 0.5 1.1 1.3 0.0 0.0 0.1 189.5 0.0
Exports to Central West 37.2 2.8 24.3 0.8 2.9 2.0 0.9 0.2 0.0 0.1 71.2 0.0
Exports to North West 136.1 3.0 17.5 2.1 1.9 29.3 21.0 0.0 0.1 0.0 211.1 0.0
TOTAL INCOMINGS 30265.4 2929.6 4693.6 2687.9 3266.0 3499.6 2847.2 1020.3 336.4 1481.1 53027.2 48462.9

Intermediate transactions 11703.3 1175.7 1348.2 1021.0 799.6 1068.3 1009.7 193.1 39.9 513.1 18872.0 21656.8

TOTAL 60530.9 5859.2 9387.2 5375.8 6532.1 6999.2 5694.4 2040.5 672.9 2962.1 106054.4 96925.9
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