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(1)

In 1976 a research group at the University of Queensland were
commissioned to produce input-output tables for the state and regions of
Queensland. The ensuing report, which is now known as the GRIT Report
(Generation of Regional Input-Cutput Tables) was produced for the
Queensland Co-ordinator General's Department and the Queensland Department
of Commercial and Industrial Development.

GRIT is 2 variable-interference non-~survey based system,
producing "hybrid" input-cutput tgbles. It is based cn a combination of
non-survey and survey methods but allows interference in the mechanical
application of these wethods at the discretion of the analyst.

Considerable interest in the GRIT method was evidenced upon its
appearance, and enthusiasm for developing GRIT type tahles for other areas
of Australia emerged,

During early 1979 the Governments cf the Northern Territory and
South Australia commissioned the authors to produce input-output tables at
a regional and territory-state lavel. Since its emergence major
modifications have been made to the original CGRIT procedure and the
new system has been entitled GRIT II. This Report is the South Austrzlian
section of twin reports and contains input-output tables for the regions
and state of South Australia. ‘

The GRIT 1I system is a further attempt to promote regional
input-output analysis from the status of simply a research technique to
that of an operational planning technique,

GRIT I1 provides a methodology for developing regional input-output

tables at reilatively low cost, but free of substantial ervror.
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CHAPTER 1

INTRODUCTION

1.1 Backgreund of the Study

In 1976, following discussions between representatives of the
Queensland Co-ordinator General's Department and a research group at the
University of Queensland, it was agreed that the research group would
produce input-ocutput tables and multipliers for the state and regions of
Queensland. The preject, funded beth by that department aand the Queensliand
Department of Commercial and Industrial Development, resulted in Decewber
1977 in the report now known as the GRIT repartu1

The research group faced the major problem that the methods in
current use to assemble regional input-output tables were for chvious
reasons, unsuitable for the proéect, The most widely used method, the
survey wethod, ideally involved sample surveys of firms in each industry
in each region, of consumers, governments and so on. Such a task was
prohibitively expensive, not only in terms of funds, but in terms of timec.
Tables of this nature frequently invclve several man-years; the tables iz
frequently outdated by the time they are published. The alternatives to
the survey approach wers a number of "non-survey' approaches which attemntod
to produce regional tables from naticnal tables by applying 'single-sheet’
conversion techniques of various types; the non-survey tables which
resulted from these procedures were of dubious repute, and generalily

accepted as of insufficient accuracy.

1. Jensen, R.C.,, Mandeville, 7.D. and Karunaratne, N.D, (1977},
Generation of Regicnal Input-Output Tables for Queensland. Report to
the Co-ordinator General's Department and the Department of Commerciai
and Industrial Development, Department of Economics, University of
Queensland. Published {1979) as Regional Economic Planning: Generatioy
of Regional Input-Qutput Analysis, CUroom Helm,




It was clear that a new procedure for producing regicnal input-
output tables was necessary. This procedure should produce tables of an
acceptable degree of accuracy in a relatively short period of time and at
relatively low cost. Following a period of theoretical research, a
procedure termed the Generation of Regional Input-Output (GRIT) procedure
was evolved. This procedure employed a number of mechanical means to
produce first estimates of regional input-output tables from national
input-output tables, and allowed facilities for operater interference to
introduce survey-based or other superior estimates into the tables, according
to the preferences of the analyst ¢

Since the emergence of the GRIT report, these further developments
associated with the GRIT procedure have occurred. One development has
been the use of the procedure for developing and using GRIT input-outpui
tables for impact studies«3 Another has been the interest shown in
evaluation and improvement of the GRIT procedure. A third development has
been an active interest in the development of GRIT-type tables for other

areas of Australia. It is with the last two of these that this report is

concerned.

1.2 Objectives of the Study

During early 1979, discussions tcok place between the authors of
this report and the governments of the Northern Territory and South
Australia. Both of these governménts commi ssicned the authors to produce
input-output tables at a regional and territory-state level. These tables

are contained in twin-reports, of which this report refers to the regions

N

The procedure is discussed in more detail in Chapter 3.

3. Mandeville, T.D. and Jensen, R.C. (1978), The Impact of Major
Develqpment Proiects on the Gladstone/Calliope, Fitzroy, QU&QHQ}&‘~
and Australian Economies: An Application of Input-Output Analy
Report tu the Department of Commercial and Industrial Development .n
Comalcc Limited, Department of Economics, University of Queensland.




3.

and state of South Australia. The main objective of this report is
therefore the portrayal of the economy of South Australia and its regions
in input-cutput tables which are deemed to be free of xubstantial errcr.

A second objective of this study is of some importance, and
relates to the nature of the oviginal GRIT methodology. This methodolopy
consists of a number of procedurai steps, each of which was considered to
contribute to the ultimate accnrécy and realism of the final input-output
tables. Some of these steps have besn the subject of criticism in the
literature, and were deserving of closer attenticn in order to improve
the accuracy of the calculation procedures. Perhaps more important, however
were some of the conclusions reached relating to the accuracy ©f the GRIT
tables. The GRIT repert took a pragmatic approach to the question of
accuracy, suggesting that a holistic concept of accuracy was approprizte
and that such accuracy could be attained by concentrating more effort on
the larger coefficients which exert a grester iniluence on the size of thu
multiplie£s, and less on the smaller coefficients which are, apparently,
operationally irrelwant.“e Thus the GRIT report implied a rough concept
of accuracy optimisation. This veport is much more explicit with respect
to this concept, and attempts accuaracy optimisation as an explicit acditicunn

part of the technmique. The report provides some theoretical discussion on

3]

the aspect, and some illustrative examples. The authors feel that thi
major modification to the CRIT procedure, with the several minor medificut:on.
mentioned later in the text, requﬁre this version of GRIT to he distinguished
from the original predecessor, and we have attached the title GRIT 11 to

the procedure which actively incorporates the accuracy optimisation

procedure,

4, See Jensen, R.C. and West, G.R.,"The Effect of Relative Coefficient
Size on Input-Output Multipliers”, Invironment and Planning A
(forthcoming) .




1.5 OQutline of the Report

The prime cbiect of this report is the preparation of input-
output tables for the regions and state c¢f South Australia - these results
are reported in Chapter 6 and in the various appendices. Two other aspect-
of this report require, however, description at some length. One of thesc
aspects is the revised definition‘of the components of input-output
multipliers used in this study. This revised definition will replace the
conventional definitions used in the past, in a2ll further input-outpuf
work by this research team. It is described in some detail in Chapter 7;

a copy of a paper written by G.R. West and R.C. Jensen on this topic is
included in this report as Appendix IV,

The second aspect requiring description at some length is the
revised GRIT system. The system, as published in the originazl GRIT report
is described briefly in Chapter 4. Some significant changes to the original
formulation are described in Chapter 5: these are sufficiently significant
to warrant an identifying title to the new cemputational package used 1n
this study and the term GRIT II has been applied.

A brief discussion of the selection of regional boundarics is
provided in Chapter 3.

The report is designed so that readabitity is improved by

placing the mass of technical detail in appendices.



CHAPTER 2

o ity

INPUT-OQUTPUT TABLES AND MULTIPLEERS1

Input-output tables and analysis have been part of the literatuss
of economic analysis for some time, and it is probably not necessary in a
report of this nature to include another simple outline of the technique.
A number of useful texts2 provide intreoductions to the technique, and
these are recommended for further insights into the power and flexibility
of input-output. This chapter provides cnly a brief summary of input-output,
by reference to a highly aggregated 3-scctor table of the Queensland economy.
This summary is included primarily to demonstrate the multipiier
structure and terminology used in the empirical ssctions of this report.
The authors have been dissatisfied for some time with the conventional
input-output multipliers and the inconsistencies in interpretation of
these multipliers. They have developed a revised structure and terminclopy
for input-output multipliers; this structure is considered to be simplor
to interp;et and to avoid inconsistencies in interpretation. An outline
of these inconsistencies in conventional multipliers and of the reviscd

multiplier format is provided in more detail in Appendix IV.

2.1 The Input-Output Transactions Table

An input-output table repreosents an economy in terms of aggregated
industrial or commodity groups, or sectors. The table traces cut the value
of transactions, in dollar terms, bhetween these sectors for a given vear,
Sectors sell goods and services to other sectors and to fingl users or

final demand, and buy their inputs from other secters and sources of primary

1. The early pages of this chapter draw heavily from the original GRIT
report.

2. See, for example {a) Miernyk, W.H, (1965}, Zlements of Input-Output
Analysis, Random House; (b) Chenery, H.B. § Clark, P.G. {1962),
Interindustry Economics, Wiley; and (¢} Richardson, H.W. (1972},

Input-Output and Regional Economics, Weidenfeld & Nicolson.




6.
inputs. The transactions table summarises the intersectoral flows for a
given period and is conventionally presented in matrix form., A highly-
aggregated 3-sector transactions table for the Qucensland sconomy is shown
as Table 2.1, Each row indicates the sales flows from one sector to
another and to final demand. From Table 2.1, Sector 1 sells $129.1m of
its output (of $1819.9m) to firms in the same sector, $703.5m to firms ia
Sector 2, $20.6m to firms in Sector 3, $102.4m to household consumers as
final users and $864.3m to other final demand sources. The columns show
the purchasing patterns of the sectors. For examplc, Sector 2 purchascs
$703.5m from firms in Sector 1, $778.6m from firms in the same sector,
$503.2m from firms in Sector 3, $946.%m from primary inputs in the firms
of household labour (via wages, salaries etc.} and $1107.6m in the form

of other primary inputs.

TABLE 2.1: HIGHLY AGGREGATED TRANSACTIONS TABLE, QUEENSLAND, 1973-4($m)

Intermediate Sectors

(U]
8 Household Other Final  Total
g8 1 2 3 Consumption Demand Outpist
28 (Quadrant 1) {Quadrant II)°
HOY 129.1  703.5  20.6 102.4 864.3 18199
v 2 242.5 778.6  359.2 762,2 1897.2 4030 3
= 3 224.0 503.2 538.7 1434.2 1325.5 4
(Quadrant I11) (Quadrant 1IV)
Househiolds 191.6 946.9 1660.4 - - 279804
Other Primary

Inputs 1032.7 1107.6 1ldde.7 500.1 429.2 4
Total 1819.9 4039.8 4323.4 2798.9 4516.3 17108

It is usual to define four quadrants {(Quadrants I to V) in an
input-output table. Quadrant I is termed the 'intermediate’ or the
'ﬁrocessing' quadrant. It shows the flows of transantions between the
industrial sectors defined for the study, and, as later described, provides
the analytical core of the input-output technique. Quadrant IT indicates

sales by each sector to final demand. 7This quadrant in wmost input-cutput



tables traditionally includes cclumms relating to personal consumption,
capital formation, some government expenditure and exports. Quadrant 111
lists the primary inputs intc each industry, i.e. those inputs which are
not purchases from local industrial sectors. It represents mainly
value-added in production. Normally included in this quadrant are TOwWS
for depreciation, indirect taxes, wages and salaries (the household row
in Table 2.1), gross operating surplus, imports and other value-added
items. Quadrant 1V, showing primsry inputs absorbed by final demand,

is normally of less importance in most input-output tables and is often
ignored in analytical terms. This guadrant includes however, in tables
with direct allocation of immorts, the basic vaiue of imported goods
consumed by householders; this is often a relatively significant entry
in input-output models of small ov rural economies.

The number of sectors shown in a particular table is determined
mainly by the availability of data and the obijectives of the study. All
endogenous sectors of the economy are included within the intermediate
quadrant ot the table and all exogenous sectors in other quadrants.
Endogencus sectors are those which are assumed to be influenced by the
internal structure of the cconomy, while exogencus sectors are those assumcd
to be governed by external influences. Thus exports, capital expenditure
and government spending are usually treated as exogenous since these are
influenced primarily by factors external to the regional economy. Persons
consumption expenditurc is treated as ecxcgenous in one type of input-put il
table, the standard or ‘open' model, but as endogenous in the 'closed® or
induced-consumption model.

The transactions table provides a concise, descriptive sniapshot
of a particular economy at a point in time. It is also a disaggregated
and consistent accounting system for an economy. The final demand

components are considered to indicate the equivalent of what GNP or



GRP (Gross Regionsl Product] measures oun the expenditure side, and
primary inputs are the same as the receipts side. ilowever, since GNP
or GRP accounting seeks to aveid the double-counting involved in all

the transactions leading up in final demand, it contains only part of
the informatior represented in an iaput-output table. In the regional
policy and planning context, ths transactions table gives both a genera!
understanding of the economy nf a particular region, and important
information on particular aspects of the region's economy.

Before discussing the output, inceme and employment multipliers
in some detaill, it is necessary to distinguish between the treatment of
the househcld sector in 'open' and 'closed' input-output models. In open
input-output models, houschold personal consumption is located in the
final demand portion of the table, and its accompsnying row comprising
wages, salaries and other household income is included with primary
inputs. Alternatively, the input-output table may be closed with
respect to househoids by inserting the household row and column into
the endogenous matrix. The iwmplications of these alternatives will

become clear in the discussion on muitipliers in Section 2.2.

2.2 The Mathematical Structurce of fnput-Output

Once the transaction table has been compiled, simple
mathematical procedures can be applied to derive output, income and
employment multipliers for each séctor in the economy. These
procedures are illustrated briefly with accospanying comment. -

The transactions table may be represented by a series of

equations thus:
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where

X = Total cutput of intermediate sector i (row totals)

X.. = Qutput of sector i purchased by sector i {elements of
processing sector)

Y. = Tetal final demand for the output of sector i

it is possible, by dividing the eiements of the columns of the
transactions table by the respective column totals tuv derive coefficients
which represent more cicarly the purchasing pattern of each sector.
These coefficients, varicusly termed 'direct' ox ’input-outputf
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coefficients or less appropriately 'technical coefficients', ave normally

aotated as the aij’ and represent the direct or first round requirement

from the cutput of each sector fellowing an increase in output of any

sector.
In equation terms the model becomes:
X, = a, X, +a X + ..... .. +a X +Y
1 171 1272 “In"n 1
X, = X, + ¥zy ¢ coooocae # X+
2 T oanfy Akt dm'n * T2
X = g X, +a, X, + ........+a X Y
n n1”1 n2"2 “nn’n n
where 54 = Xijij’ when a, . is the input-output coefficient.
&)

This may be represented in matrix terms:

X = AX + Y R

2
2




where A = [aij]’ the matrix of input-cutput ccefficients.
The A matrix of direct coefficients for the Queensiand example is given

as Table 2.2.

TABLE 2.2: DIRECT COEFFICIENTS MATRIX, QUEENSLAND, 1973-4

1 2 3
1 071 .174 .05
2 133 . 193 . 089
3 .123 . 125 . 133
Total

Intermediate .527 . 492 227
Households . 105 . 234 413

Qther Primary
Inputs .568 274 . 360

Total 1.000 1.000 1. 000

Equation (1) can be extended to:

X(I-A) = Y where I-A is termed the Leontief matrix

or X = (I~A)°1Y where (Im«i\)'1 is termed the 'general solution’

(or simply the inverse of the open modei},

Let this general solution be represented by:

This open inverse is given for the Quecnsland example by

Table 2.3.

TABLE 2.3: 7 = (1-A)"", QUEENSLAND, 1973-4
1 2 3
1 1.116 . 246 032
2 .205  1.304 L1136
3 183 222 1.178
346

Total 1.509 1.772 od

The irput-output table can be 'closed' with respect to certain
elements of the table. Closure involves the transfer of an item from the

exogenous portions of the table (exclusively Quadrants II, II1 and [V) to
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inclusion in the endogenous sectior of the table (Quadrant I); closure
implies that the anniyst considers that the transferred item is relatad
more to the level of local economic activity than to extevnal influences.
Closure of input-output tables with respect to househelds is comwmon; this
is illustrated for the Queensland tzhle in Table 2.4,

TABLE 2.4: MATRIX OF DIRECT COEFFICIENTS, CLOSED WITH
RESPECT TQ HOUSEHOQLD5, QUEENSLAND

1 2 5 Houscholds
1 L071 .174 .005 (36
2 L1323 .193 . 089 273
3 .123 . 125 .133 .512
Households .105 .34 413 -
*
We refer to the ‘closad' or 'aupgmented' matrix as A ; the

. . . N . * -1
inverse of the Leontief matrix formed from A is given by 2~ = (1-A%)7 %,
and is provided for this example in Table 2.5.

L

TABLE 2.5: 2% = (1-A%)"!, QUEENSLAND, 1973-4

1 2 3 Households
1 1.165 .352 .138 .204
2 .378 1.604 . 505 . 710
3 . 456 L6858 1,752 1.102
{Totszl) (1.999) (2.€25) (2.395)
Households 393 L6958 . 8h6 1.643
2.3 Input-Output Multipliers

2.3.1 The Structure of Input-Dutput Muitipliers

e

This section avoids the use of thc conventional terms "direct"
and "indirect" because of the confusion of weaning attracted to these
g . .
terms, as outlined in Appendix IV.
A multiplier is essentially a measurement of response to an

economic stimuius. In the case of input-output multipliers the stimulus

3,  This section draws heavily Yrom the paper reproduced in Appendix 'V
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is normally assumed to be an increase of one dollar in sales to final
demand by a sector, and we are interested in the major categories of
response in terms of output and income increases. These major categories

of effect/response are listed below. They are:

(i) The Initial Effect. This refers to the assumed dollar

increase in sales; it is the stimulus. It is the unity base

for the output multiplier and provides the identity matrix of

the Leontief matrix. Associated directly with this dollar

increase in output is an own-sector increase in household (HH)
income in wages, salaries etc. used in the production of that
dollar of output. This is the household coefficient h, ($0.105

for Sector 1). Associated also will be an own-sector increase

in employment, determ{ned by the size of the employment coefficient.

(ii) The First-Round Effect. This refers to the effect of the

first-round of purchases by the sector providing the additional
dollar of output. Clearly in the case of the output multiplier
this is shown in the elements of the direct coefficients matrix
(Table 2.2). For example, the direct effect of an increase of
one dollar in the output of Sector 1 is $0.071 on Sector 1,
$0.133 on Sector 2, and $0.123 on Sector 3 (these are termed
the disaggregated direct effects) or a total of $0.327 on all
intermediate sectors of the economy. The disaggregated effects
are given by the individual aij’ and the total first-round

effects by the T a. ..
i

First-round income effects are calculated by multiplying the
first-round output effects by the appropriate HH income
coefficients, as shown in Table 2.6. The total first-round

income effect is given by I aij hi’ in this case $0.089, and
i



TABLE 2.6: FIRST-ROUND INCOME EFFECTS, SECTOR 1, QUEENSLAND,

1973-4
Sector a, h. a.,h,
e 1l i il 1
1 071 105 067
2 L1335 .234 .03
3 : 123 L4173 .051

.08S

it

First-Round Income Effect

the disaggregated income effects, or the extent to which HH
income increases in each sector due to the first-round output
effects, is given by the individual aijhi’ i.e. in this case

$0.007 in Sector 1, £0.03%i in Sector 2 and §$G.051 in Secter 3.

(iii) Industrial Support Effects. This term is applied here to

"“second and subsequent vround" effects, as successive waves of
output increases occur in the economy to provide industrial
support as a response to the dollar increase in output per se.
The term excludes any increases caused by increased hovsehold
consumption. Output effects are calculated from the open Z
inverse (Table 2.3}, as a measure of industrial response to the
first-round effects. The industrial support output requirements
must be calculated as the elements of the colums of the Z
inverse, less the initial dollar stimulus and the first-rveound
effects, as shown :in Tahle 2.7. This table shows that the
industrial support effects of an increasc of one dollar in the

TABLE 2.7: CALCULATION OF INDUSTRIAL SUFPCRT OUTPUT AND INCOME EFFECTS,
SECTOR 1, QUEENSLAND, 1973-4

Z Initial  First- HH Industrial Support Efi: -
Sector column  Stimuius Rgun? coefficient Outnut(a) Treo
Effect B .
(1} (2} (3) (4) (5) (]
1 1.11¢6 1.000 071 . 005 .045 105
2 . 205 - ) L017 .072 L2734
3 . 188 - L123 027 . 065 413
1.509 1.008 L3227 . 048 .182

- e e s, [

(a) Column (3) less columns (1) & (2)
(b) Column (5} by column (4)




sales of Sectoer 1 to final demand are $0.045 on Sector 1,

$0.072 on Sector 2, $0.065 on Sector Z, or a total of I z;.-1-7 =,
T 1]

over all sectors of $0.182. The industrial support income effects
for each sector will be defined consistently with the output
effects as column (5) of Table 2.7 multiplied by the HH income
coefficients i.e. individually in disaggregated income effects as

z,.h.~-h.-a.
i

ij i hi’ or as total industrial suppert income effects as

ks

The first-round and industrizl support effects are together

termed the production-induced effect.

(iv) Consumption-induced Effects. The consumption-induced effect

is defined in a manner-similar to that used in conventional

input-output multipliers, namely as that induced by increasecd

HH income associated with the original dollar stimulus in outpus,

The consumption-induced output effects are calculated in

disaggregated form as the difference between the corresponding

elements of the open and closed inverse i.e. z;j - Zij’ and in

total as ;(z:j - Zij> The consumption-induced income effects are

: i '

simply these output effects multiplied by the househeld coefficients,

i.e. z;jhi - Zijhi for each disaggregated effect and §(z;jhi = zijhi)

for the total consumption-induced income effect.

The four cffects are suﬁmarised in Table 2.8. It should Be noted
that employment multiplicrs are calculated by substituting the employment

@

coefficient e, for the household coefficient hy in Table 2.8.
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TABLE 2.8: OUTPUT AND INCOME EFFECTS OF AN INCREASE IN SALES TO FINAL OE

Cutput Multipliers Income Muitinliers
~ General Case Fxample  General Case

(i) Initial Effect 1 1 kP
Can e . - ) s
(i1} First Round Effect ? aij .32 i dij hi Gy
(iii) Industrial Support
- B i =R ; g, ~h,-a, . h, L0347
Effect i bij H § aij .182 f b.ljh1 hy xl}hl 34
* *
i : 0 . Fob.  h, -0 b, Lk L1535
(iv) Induced Effect f bij ? 1y 490 ? lehl ’13“1 i
* * : RS
Total T b,. 1.999 % b.. h. L3938
= i id ; 1 d

OQutput multipliers for the Queensland example are shown in Tabies 2.9
B and 2.10, and revised income multipliers of consistent definition in
Tables 2.11 and 2.12. These multipliers indicate for example that a dellax

increase in sales of sector 1 to final demand results in:

(i) an initial income increase to the workers/staff/owners in
Sector 1 of $0.105.

(1i) a first-round output effect on all sectors of $0.327 ($G.071

in Sector I, $0.133 in Sector 2, and $0.123 in Sector 3),
accompanied by a first-round income increase of $0.089, being
$0.007, $0.031, and $0.051 in each sector.

(3ii) industrial support output effects of $G.182 (beine $0.045,

$0.072 and $0.065 in the three sectors), which in turn are
accompanied by income increases of 30.049, being $0.005,
$0.017 and $0.0Z7 respectively. s

(iv) consumption-induced output effects of $6.490 (30,049, $0.173 and

$0.258 respectively in the sectors) end accompanying consumption-

.

$0.005, $0.04C, and $0.110 respectively.
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TABLE 2.9: SECTOR OUTPUT MULTIPLIERS BY FOUR CATEGORIES OF EFFECT,
QUEENSLAND, 1973-4

{a) b .
Sector Initial First Roqu‘a) lgdustrig}}b’ Induced Total
Support
1 1.000 . 327 .182 .490 1.989
2 1.000 . 482 .280 .853 2.625
3 1.0G0 .227 .119 1.049 <. 305

{a) from Table 2. ,
{b) from Table 2 § 3, using formula (iii) of Table 12.
{(c) from Tablie 6.

TABLE 2.10: DISAGGREGATED OUTPUT MULTIPLIERS, BY FOUR CATEGORIES OF
EFFECT, SECTOR 1, QUEENSLAND, 1973-4

(a)

Sector Initial First Round Industrial Induced Total
Support :

1 1.000 .071 . 045 . 045 1.165

2 - .133 072 .173 .378

3 S 123 . 065 .268 A58

1.000 . 327 . 182 .490 1.999

(a) from Table 2.

TABLE 2.11: SECTOR INCOME MULTIPLIERS BY FOUR CATEGGRIES OF EFFECT,
QUEENSLAND, 1973-4

Sector Initial First Round Industrial Induced Totni
Support

1 . 105 .089 . 049 .156 B

2 .234 115 074 272 S

3 .413 077 .032 .335

TABLE 2.12: DISAGGREGATED INCOME MULTIPLIERS BY FOUR CATEGORIES
OF EFFECT, SECTOR i, QUEENSLAND, 1973-4

Sector Initial First Round Industrial Induced Total
Suppoxt

1 .105 007 - 005 005 .122

2 - .031 017 .040 . 088

3 - 051 027 110 . 188

et e i LS — pr—— et i

.105 . 089 .049 . 155 .39z
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Type 1 and Type 11 Multipliers

The output multipliers are calculated or a 'per unit of initial
effect' basis - i.2. output responses to a dollar change in output. Income
multipliers as described above refer to changes in income per dollar initisl
change in output. Income multipliers are conventionally converted to a

'per unit' measurement by the calculation of Type I and II multipliers as:

Initial + First Round effects (iF)
initial effects (1)

Type IA Income Multiplier =

Initial + Production-induced effects (IF}
initizl effects [1)

]

Type IB Income Multiplier

Initial + Production-induced + Consumption.
induced effects (IFC)
Initial effects (1)

L]

Type II Income Multiplier

The Type I and II income multipliers for the Queensland exampic
are given in Table 2.13. The Type IA nultiplier illustrates, for exemplc
that for each‘dollar of iritial income effect (as a result of increased cutpu)
in sector 1, associated first-round effects will be $0.85; when industriz!
support effects are included (Type IB), associated income effects will be
$1.31, and when consumption-induced effects are included (Type I1},

associated income will Le $2.80.

TABLE 2.13: TYPE I AND IT INCOME MULTIPLIERS, QUEENSLAND, 1973-4

Type 1A = = Sector 1 1.85
2 1.49

3 1.3i9

T I? 1 Y t
ype IB = T Sector 1 Z.51
2 1.81

3 1.726

1PC

Type 11 = - Sector 1 3.80
2 2.97
3 2.07
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CHAPTER 3

THE STATE AND REGIONS OF SOUTH AUSTRALIA

3.1 Considerations in the Definiticn of Region

Consideration of what constitutes a region and of how the nation/
state may be subdivided into z system of regions is a prerequisite for any
economic analysis at the regional level. The choice and definition of a
region is constrained by the number of regions to be considered, and this
number depends on the form and nature of the analysis. The approximate
number of regions to be considered has to be predetermined before regional
delimitation can be attempted.

One approach to the definition of a region is based on the notion
that separate spatial units which exhibit particular common characteristics
may be linked together to form an homogeneous region, Such characteristics
might include similar production structures or consumption patterns, the
prevalence of a dominant natural resource or even non-economic variables
such as similar typography or climate. However, some areas which can be
linked on the basis of some particular characteristics will at the same time
exhibit other characteristics which enable them to be linked to a different
(or neighbouring) region. This makes the task of deciding appropriate
boundaries more difficult.

Differences in economic phenomena will generally be evident in
any one region. For example, most regions wiil contain both urban and
rural areas. Moreover, large areas are likely to exhibit an uneven
distribution of population with greater numbers clustered in urban centres
and fewer people scattered over rural parts. The economic significance
of such features is that it becomes difficult to consider such regions as

1

s . - = ... 5y G
uniformly homogenecus since '"large urban centres always introduce heterogeneity'.

1, E. Ullman p. 16 quoted in Gajda, R.T. (1964) ""Methods of Economic Raticnal-
ization', Geographica Polonica 4 (185), reproduced in Richardson, H.W.,
Regional Economics (1972), Weidenfeld and Nicolsen.
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There is a functional interdependence between the internal
components of a region, and also between the region itself and its
neighbouring regions. Internally, functional linkages, may be derived from
service connections within the regicn, while externally, transportation
networks, trade links, production links, communication netwerks, migration
flows, and flows of raw materials an; manufactured etc. link a particular
region with a wider spatial framework. Thus, emphasis on one type
of region rather than another may depend on the structure of the regional
system considered as a whole.

If there are a number of areas with clearly defined economic
structures, then the division of the national/state economy into a
number of regions is made easier. However, where clearly marked geographic
areas of economic specialization are not evident the choice of regional
boundaries becomes more difficult and arbitrary. Therefore the choice
of an ideal region is constrained by the purpose for which delimitation of
a set of regions is required and by the overall structure and degree of
integration of the system as a whole,

-

3.2 The Regional Boundaries

Since many input-output studies are commissioned by regional or
national government agencies, existing administrative units often form the
basis of regional boundaries. However, ideally the 'regions' of an input-
output analysis should exhibit reasonably stable interregional trade
coefficients and a conform to a production or supply area which preserves
intact local economic structures. .

South Australia contains a wide range of regions in terms of
economic complexity. The more isolated regions tc the north of the state

exhibit a simple economic structure with one or two primary industries

providing the export base, very restricted local manufacturing (e.g. bakeries,
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light engineering), and the importation of most consumer goods. However,

the Adelaide Region with almost a million people exhibit all the complexities
of a modern city region. Between these two extremes a wide range of

regions qf varying economic complexity can be identified.

In order to encompass the different levels of economic complexity
of the individual regions the study team together with representatives of
the various government departments.decided to divide the regions into three
types of regions - Metropolitan, Provincial and Rural. The administrative
unit which formed the basis for delimitation of the regional boundaries
were Statistical Divisions.1 This facilitated the collection of required
data since government authorities collect information on such divisions
for their own purposes.

The Metropolitan Region (Adelaide Region) represented the only
Metropolitan Region in the State and was considered to exhibit a sufficiently
diverse economy to warrant attention in its own right. The administrative
unit which formed the Adelaide Region was Adelaide Statistical Divisian.2

A number of regions were defined under the general heading of
Provincial Regions. These generally contained a significant urban area
with a considerable range of manufacturing activity, and where the primary
activities were relatively diverse.

These provincial regions included the follewing.3

{i} Central Region
(ii) Eastern Region
{iii) South Easteranegion
The Central Region comprises the Statistical Divisions cof York and Lower
North. The Eastern Region comprises the Statistical Divisions of Outer
Adélaide and Murray Lands. The South Eastern Region comprises the Statisticatl

Division of South East.

1. Statistical Pivisions as defined by the Australian Bureau of Statistics.
2. See Map 1.
3. See Map 1.
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The Rural Eegion considered was the Northern Region. This

comprised the Statistica! Divisions of Eyre and Novthern. Rural regions

represent regional economies which exhibit a simplier structure. For

example, those which contain one or a few primary industries and whose

manufacturing sector consists of a small number of basic industries.

Finally, a region encompassing the State as a whole facilitated

the preservation of statistical consistency as well as allowing interstate

comparisons to be made.

Summarizing the above, the Regiomal Boundaries for the State

of South Australia are shown below.

SOUTH AUSTRALIA STATE

!
Metropolitan Regions

Adelaide Region
{comprising Adelaide
Statistical Division)

§
- .v -
Provincial Regions

(i) Central Region
(York and Lower North
Statistical Divisions)

(ii) Eastern Region
(Outer Adelaide and
Murray Lands
Statistical Divisions)

{1ii) South Eastern
Region (South East
Statistical Division)

Rural Regions

Northern Region
(Northern Statistical
Divisicn)
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CHAPTER 4

- THE GRIT SYSTEM

4.1 Introduction

This chapter provides a summary of the original GRIT procedure
(Jensen, Mandeville and Karunaratne (£979)). The objective of this study
was the development of techniques to proﬁide an empirical‘bése for regional
economic planning, and to apply these techniQﬁes to the'stafe of Queensland.
It was intended to devise a system which facilitated the examination both of
the economic structﬁre of individual regioﬁs in reasonable detail, and cof
the regional structure of the state economy. It was ébnsidered that such a
requirement could be met'only by the development of a series of input-output
tables relating to thebstate and its conStituent.regions; It was further
recognised that the development of such a system of input-output tables
would be feasibie enly if suitable techniqués could be developed, or
existing teéﬁniques modified, to derive the series of regional tables
largely from national input«dutput tables.

Input-output anélysis is potentially an excelient descriptive
device and a powerful analytical'technique. In practice, the time and
expense reqpired‘to complete survey-based tables has restricted the
application 6f the fechnique to 'reséarch’ rather than operational
applications. Certainly input-output techniques appear to have played‘
no significant part in most regidnal planning decisions made by
governmenté, due at least partly to the inability of analysts to produce
input-output tables by conventional means Qithin the time span in which
most deéisions must be made.

‘ Recent input-output literature describes attémpts to produce
input-output tables by non-survey, or 1érge1y mechanical means. These
methods have the advantage of relative speed and low cost, but have

attracted criticism for an apparently lower degree of reliability. The
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current 'state-of-the-art' appeared to offer a choice between the more
expensive and professionally-respected survey-based tables and the
cheaper less-respected non-survey tables. The only further alternative
was the so;called *hybrid’' table, which supplements mechanically produced
elements of the table wifb insertions of survey-based data to improve
the acceptability of the resulting t;ble.
This study was the result of efforts by the authors to move
input-output analysis from the category of a 'research' technique to one
of operational application for regionalrplanning and analysis. A systenm
was developed, termed the Generation of Regional Input-Output Tables
(or GRIT) system which produced variable—interference non-survey based
tables, essentially hybrid in nature. GRIT relied on a series of
mechanical steps to produce regional coefficients, but provided the
opportunity at three stages for the insertion of 'superior data'.1

The system is 'variable-interference' to the extent that the
analyst is able to determine the extent to which he interferes with the
mechanically-produced tables by insertion of this superior da;a at
various stages in the development of the tables. In this way, the
judgement of the analyst is incorporated into the tables. It is argued
that such a system incorporates the advantages of both survey-based and
nen-survey tables, and avoids the cost extravagances of the former. The
GRIT system allows the calculation of tables to the degree of accuracy
which we would simply claim as 'free from significant erreor', rather than
accuracy in detail. The implication here is one of a concept qf holistic
accuracy, that the table as a whole is substantially representative of
‘the regional economy in question. It is argued also that since the

smaller coefficients in an input-output table have an insignificant effect

1. The term 'superior data’ refers specifically to data considered by
the analyst to be 'more reliable' than that produced by the mechanical
process. Such data could originate from surveys, primary or secondary
data scurces, or simply from "well-informed sources".
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on the analytical uses of the tables, the method of calculation of these
coefficients is operationally irrelevant. The more significant
coefficients in the tables warrant more attention, and may be corrected
by the insertion of superior data. It is, therefore, probable that the
analytical reliability of GRIT tables would be similar to that of survey-
based tables.

The crucial question becomes then the extent of interference
in the mechanical process or the extent to which superior data is sought
for insertion into the mechanically-produced table. It is tempting to
conclude that this interference should be maximised subject to the
resources available for the study and this would be an appropriate
conclusion. An alternative approach, and one addpted in this study was
to ensure that the characteristics of major or dominant industries were
faithfully represented, and to search the prototype tables for any
anomalies apparent to those familiar with the economic structure of the
individual regions.

The GRIT system was designed to incorporate the following
features:'

(a) that input-output tables and their attendant multipliers

‘could be calculated for any region for which certain

minimum levels of data are available, from lecal government

areas, to ‘'planning’ regions, to any ad hoc region devised

for a specific purpose.

(b) that the regional tables be consistent with the table
developed for the economy as a whole. -

(c) that, although tﬁe basic GRIT methodology for producing both
state and regional tables is a combination of procedures

for converting national tables to regional tables, sufficient

flexibility exists to alldw the insertion of other data at

the discretion of the analyst.
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(d) that the system be capable of updating with minimum effort,
as new data sources become available.

(e) that the input-output tables and multipliers derived for
the state and for each region be directly comparable, both
concepfually and by sector definition, and internally
consistent within the system.

(f) that the application of the system in an empirical context
involve a minimum of expense and time, consistent with a
reasonable degree of accuracy.

(g) that the application of the system be sufficiently
uncomplicated to encourage adoption by analysts without a
high level of expertise in ‘conventional' approaches in
the preparation of input-cutput tables.

(h} that the system be designed as a series of modular components,

each of which might be modified by the analyst.

4.2 The GRIT Methodological Sequence

The GRIT methodological system is basically a combination and
adaptation of non-survey methods'in'the literature, reinforced by new
approacheg formulated by the authors into an overall framework for
application to individual régio;s. For each sector in the tables the
obiective was to convert the national input structure (cost coefficients)
into the regional input structure. The national sector will differ from
the regional one by tﬁree main factors: (a) imports {(the main difference
arising from the greater "openness" 6f regional econcmies); (b) industrial
‘mix, and (c) production functions. The GRIT methodology accounts for
these differences and has been exptessed in a sequence of fifteen steps
which are arranged in five phases; a brief description of the sequence

follows.
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4.2.1 Phase I Adjustments to the Natiocnal Table

Phase I provided for selection of an appropriate version of
the national table which provided the basic imput into GRIT, and for
necessary adjustments to this table to develop the most appropriate form
for the subsequent calculation of regional tables. Step 1 identified
the chosen version of the national tables; this was the 1963-69
109-sector table in basic values with direct allccation of all imports,
Step 2, provided for adjustment for price levels and updating, was inserted
as an optional step. Procedures for these adjustments are available, and
could be incorporated at the discretion of the analyst; in this application
to develop regional tables for the state of Queensland, Step 2 was cmitted.
This decision was taken in the knowledge that updated tables could be
substituted for the 1968-69 tables if they became available. The
implementation of updating and price adjustment procedures at the 109-sector
level were, in any case, beyond the rescurces available for the study.

‘The extent to which a nation and any of its constituent regions
trade with the 'rest of the world' differs significantly, both in tevms
of the relative importance of trade, and the trading pattern cof the various
sectors. Thus Step 3 provided for adjustments to the national table for
internatioﬁal trade, to produce a table representing a national closed
economy, i.e. that the imports originally shown in the national tables
were assumed to be domsstically producéd. This was achieved by allocating
imports over the intermediate entries in the columns of the national table.

Examination of the national tables indicated that the bulk of
imports were of inputs to, or of finished products of, secondary
industfies. This invited thé suggestion that accuracy would be served
more by restricting the reallocation of the import coefficient in each
column to those coefficients representing purchases from secondary

industries within that column. This was adopted as a standard
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reallocation procedure. However, it was recognised that this procedure
could produce serious distortions in some sectors where it was known that
national imports to the sector were not primarily of secondary commodities.
A procedu}e was therefore implemented to allow interference in the general
reallocation procedure to allow the operator to reallccate imports over
any combination of the three group; i.e. primary, secondary and

tertiary sectors.

4.2.2 Phase II Adjustment for Regional Imports

Phase I provided the reference base for that part of the GRIT
system which is mechanical in nature, and from which the calculation of
any number of tables referring to regions within the nation could be
initiated. Phase II and subsequent phases were required with respect to
each regional table, Phase II Attempted the conversion of national trade
coefficients to the first approximations of regional trade coefficients.
We begin with the 109-sector matrix of national coefficients adjusted
for international trade, and seek to produce a matrix of regional
coefficients, by applying two adjustment‘procedures.

| The convgrsion of national coefficients to regional coefficients
is usually stated simply in terms of decomposing the natiomal technical
coefficiént aij {from the national coefficient A matrix) into a regional
input coefficienF rij and a regional import coefficient mij' The process
of decomposition is usually based on the assumption that national and
regidnal technical coefficients are identical, and that the decomposition
will provide estimatés of regional input-output coefficients rij and imports
‘mij which are closer tc survey-based coefficients than to national
coefficients. We argued that since national tables aré derived, in
Australia at least, from transactions or flows rather than physical

quantities, it is inappropriate to suggest that these national coefficients

are technical coefficients in any real sense. The process of
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regionalisation of national coefficients should then be seen as adjusting
national flow or trade coefficients to coefficients which represent
regional flows.

Step 4 involved the application of a procedure similar to that
proposed by Smith and Morrisen {1974)2. Where data from the Australian
Bureau of Statistics indicated the absence in the region of either firms
or employment in any nationally defined sector, the aij associated with
that classification from the ‘regional’ A matrix was entered as a regional
import. Following this, Step 5 provides for downward adjustment of some
of the remaining coefficients in the national A matrix, to remove to the
imports row that portion of purchases ascribed to these secters in the
national table, but which become imports at the regional level.

The various methods which have been adopted for this conversion
in Step 5 have been discussed at length in the literature. The selection
o¢f a technique for decomposing the national coefficient has received more
attertica in the literature than other aspects of developing regional
noa»sa&vey‘tables; in fact, apart from the work of Smith and Morrison
{19?4}2 and Schaffer {1%76)3 it has been regarded by mest previous anaiysts
as the sole method of developing non-survey tables. Certainly the
selection of a procedure is important to the ultimate accuracy of the
regional tables. It has been suggested by Smith and Morrison (1974) and
Czamanski and Malizia (1969)4 that the simple location quotient (LQ) would
produce regional tables closer to survey-based tables than the alternative

location quotient and commodity balance procedures. These analysts

2. Smith, P.S. and Morrison, W.I. (1974), Simulating the Urban Economy,
Pion, London.

3. Schaffer, W.A. (1976), On the Use of Input-Qutput Models for Regicnal

Planning, Studies in Applied Regional Sclence, Martinus Nijnoff, Leiden.

4, Czamanski, S. and Malizia, E. (1969), "Applicability and Limitations in

the Use of National Input-Qutput Tables for Regional Studies”, Papers
and Proceedings of the Regional Science Association, 23 @ 65-77.
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measured the 'closeness' of the survey-based and derived non-survey tables,
in terms of the distance between coefficients of the two tables. The
location quotient was thus chosen as the appropriate procedure for the
GRIT system. An important criticism of the location quotient rests on the
implicit assumption of uniformity in demand and consumption patterns
throughout the state. This assumption was inevitable in the absence of
studies of consumption on a spatial basis. This problem was overcome to
some extent by allowing the analyst the freedom to insert more
appropriate consumption data for any region, should this be available.
The location quotient in the GRIT sequence was applied as
follows:
(i) Calculation of location guotients on employment data
for the 109 sectors of the national tables.
{ii) Is=olation of those sectors where LQi < 1, and the
appiication of the location quotient across the rows
c¢f the apprcpriate sectors to decompose the national
trade coefficient into the regicnal trade coefficient
and the regional import coefficients, the latter tec be

collected in the import row for each column.

4.2.3 Phase II1 Definition of Eggional Sectors

Step 6 provided for the insertion of "disaggregated superior
dataﬁ, i.e. estimates which the analyst considers superior to those
produced by the mechanical operations of Phases I and II, and which were
available at the disaggregated level. In Step 7, sectors werewaggregated
.to form smalier tables which were more commensurate with the simpler
economic structure of the regions. Two sets of regional tables were
produced, one set at different levels of aggregation to

accommodate the variety in regiomal economic complexity, and one set

at a uniform level of aggregation to allow direct cowmparisons betwsen
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regions, and between regions and the state, for all sectors.

The mechanics of sector aggregation in Step 7 proceed by
aggregation of coefficients weighted by cmployment data. Shen (1960)5
produced evidence that some form of weighting of national coefficients
by regional data, would be more likely to produce coefficients closer to
‘true' regional coefficients by accounting for region-unique industrial
mix and production functions. While Shen used the weighting technique
as a ‘one-shot' method to produce regicnal from national tables, GRIT
uses the weighting technique as a marginal improvement to already
estimated 'regional' coefficients. It was recognized that other weights,
in particular value-added or cutput, would be more acceptable weights to
incorporate in the aggregation process. Neither value-added nor output
data were availabhle at the 109-sector level for any regicons and this
fact precluded the use of these as weights.

Step € provided an opportunity for the insertion into
cosfficient matrices of superior data which is available enly in a more
aggregated form consistent with the sector definitions adopted. Together
with Step 6, this facility maximised the potential use of the various
forms cf superior data, some of which were available on a detailed 109-sector
basis, and some of which were available at a regional level only with

respect to combinations of industries.

4.2.4 Phase IV Derivation of Prototype Transactions Tables

The aim of Phase IV was the conversion of regional coefficient
tables into prototype transactions tables for each region, These
_prototype tables were 'next-to-final' regional transactions tables, to

be subjected to the detailed scrutiny of the analyst in Phase V of

5. Shen, T.Y. (1960}, "An Input-Cutput Table with Regional Weights",
Papers and Proceedings of the Regional Science Associatien, 6 : 113-1:9.




the GRIT sequence. The development of the prototype tsbles and their
multipliers was essentially the prodﬂction of the 'interim results’ of
the GRIT system. Two steps were required for expansion of these matrices
into conventional transactions tables, namely the conversion of the
coefficients to transactions and the completion of the final demand
quadrants. Step 9 provide for the former, and Step 10 for the lstter,
Step 9 simply invelved multipiying the elements of each column
by estimates of output for each sector to convert the coefficients to
first estimates of transactions. The tables produced were termed initial

transactions tables, and as suggested above, vreferred to intermediate and

primary inputs quadrants only. The derivation of output levels fer ths
implementation of Step 9 presented some problems. Official statistics
of output were available for several sectors at the regional level., For
those sectors for which these output statistics were not availabie,
estimates were derived from other input-cutput studies or by the use of
indirect methods of calculation.

Step 10 produced, from the initial transactions tables
(detailirng the intermediate and primary inputs quadrants only), the

protetype transactions table, detailing the four quadrants of each table,

by calculation of estimates for the elements of final demand quadrants
for all regional tables. Conventionally the components of final demand
in a regional input-output table inciude household consumption, exports,
public authority net current exyénditure, inventory accumulation and
cépital formation. The derivation of estimates, by region of these
components, was in effect, the estimation of their spatial distribution
‘within the state - these are aspects of economic activity in which there
is almost a complete lack of useful daté in Australia.

Two questions were considered at this stage: (i) the choice

of a level of aggregation in final demand sectors which will be comsistent
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with the probable ultimate uses of the regional tables, and

-

(ii) the choice of technique for the estimation of the final demand

by

sectors chosen in {(i}.

It is necessary for the ultimate production of multipliers,
for the regional tables to contain estimates of household consumption.
It was considered a necessary and achievable object of the study for
regional exports to be included in the tables, Beyond these twe
components, no further components of final demand were considered
individually measurable for individual regions, and these were therefors
aggregated under the heading 'Other Final Demand'.

Two appreaches to the estimation of final demand in the regiornal
tables were considered. First, it was possible to use aggregate final
demand as a residual item to achieve the necessary row and coiumn
consistency within each table. Secondly, it was possible to incorporate
independent estimates of final demand. Such a procedure would almost
certainly produce inconsistent tables, i.e. column and row totals of
intermediate sectors which were not equal, and it would be necessary to
enforce consistency using an appropriate mathematical technique.

The decision between these two alternatives must depend on
the availaﬁility and reliability of data relating to regional final
demand. If relisble data relating to final demand was not available for
each region, as was the case in the GRIT application to the regions of
Queensland, the use of aggregate final demand as a residual item seems
the obvious solution; vthe GRIT tables were derived on this basis.

However, circumstances might exist where analysts are able to
develop estimates of final demand for regions, and have an squal or higher
degree of confidence in these estimates, compared to those produced hy
earlier phases in the GRIT sequence. In this case it would be important

for these estimates to be entered in the regional transactions tables and
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some operations undertaken to ensure consistency within these tables.
These operations might be carried out ménually, or by the use of scme
iterative constrained-matrix technique (such as the RAS).

Step 11 provided for further aggregation if uniform tables
were fequired. In this application, the 36-sector prototype tables of
the state and the metropolitan region, and the 19-sector provincial
tables were further aggregated to ll-sector tables. Step 12 simply
derived inverses and multipliers for the prototype tables using

conventional techniques for multiplier calculation.

4.2.5 Phase V Derivaticn of Final Transactions Tables

It is useful to summarise briefly the total effect of
Steps 1-12 in producing regional input-output tables. The basic compenent
of GRIT is a multi-stage mechanical sequence for adjusting the national
table, calculation of regional imports and weighted aggregation of
sectors. Important modifications to this mechanical procedure ensured
that where any data, other than that generated by the mechanical
processes, was available, this could be incorporated to improve the geners!
level of accuracy. The prototype tables represented therefore the 'hest!
tables which could be produced by the variable-interference mechanical
processes. Phase V, the final stage in the GRIT sequence shifted the
responsibility for adjustment from modified wechanical procedures to the
analyst. At this stage, the analysts were faced with a series of non-uaniform
tables (and probably a uniform series} which must be examined in detail,
with a view to implementing Step 13, the final superior data insertions
~and other adjustments.

In most sectors, there could be a reasonable expectation that the
estimates generated in Phases I-IV were free of substantial error. These
cases would include sectors which did not differ substantially in structure

between regions, for example certain categories of manufacturing, service
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industries and the like. The identification of such sectors by the analyst
should be possible as an exercise of his professional judgement. However,
the analyst cannot be absolved of the responsibility, either in the use

of the GRIT system or in the deveiopﬁent of any input-output table, to
exercise his professional judgement in the detection of inappropriate
entries in the table. Whichever method of table construction is employved,
the ultimate responsibility for assessment and final adjustment must be
accepted by the analyst, and there should be no refuge in mechanically
produced figures. To take such refuge is to abdicate from professional
responsibility.

The experience of the GRIT team was that inspection of the
final tables showed that few adjustments were required. However, some of
these adjustments were significant, and the tables would have been
inadequate representations of these economies if this examination had
been avoided. The GRIT team drew on the extensive knowledge of other
input»eutﬁut workers, government officers skilled in economic
interpretation of the various facets of the regional and state economies,
and other useful sources of opinion. From this consultation emerged a
series of tables which were accepted as conforming with the original
main criterion of GRIT, namely as 'free of significant error'.

The number of 'major' adjustments to the prototype tables was
restricted to sectors which showed either unique regional characteristics,
or which had been 'submerged’' by éominant national industries outside the
region through their effect on the national coefficients. Most. entries
in the prototype tables were acceptable and conformed to expected
magnitudes. Examination of the muitipliers of the prototype tables, and
comparison of these multipliers with thdse from other studies assisted in

highlighting potential ‘problem areas'.
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Step 14 provided for the derivation of the final transactions
table, and Step 15 for the calculation of inverses and multipliers for

each of the regional tables and for the state table.
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CHAPTER 5
GRIT 11

This chapter sets out the major differences between the
original GRIT system and the GRIT II system used in this study. Three
major modifications were introduced: (i) the location quotient technique
used to obtain the basic regional table was modified; (ii) a technique
to isolate the critical cells of the prototype table to allow a more
cost-effective approach to table accuracy was incorporated; and (iii)
changes in the aggregation system were introduced to allow better
compatability between tables. There were, of course, numerous other minor
modifications of an operational nature incorporated to make the procedure
more efficient. For example, the GRIT computer program has been largely
modified and is now split into'two parts. Part A derives the initial
transactions tables, and Part B is a standalone package which allows the
operator to update, impact, aggregate, RAS, etc. the derived tables. The
resultant package allows the operator extreme flexibility in the |

manipulation and use of the tables.

5.1 Modifications to the Simple Location Quotient

The location quotient (LQ) is a measure which compares the
relative importance of an industry in a region to its relative importance

in the nation.

ie. LQ; = (x§/xr))(x2/x“)
where X represents output or employment and the superscripts r and n dencte
‘ region and nation respectively. The LQ is used to estimate regional
imports, on the assumption that the regional trade coefficients differ
from the national technical coefficients only by the magnitude of the

regional import coefficient. Thus

a.. = r.. +mn,.
1} 1] 1)
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where Sas is the national technical coefficient, T4 is the regional
trade coefficient, and mij (0 < mij < aij) is a regional import coefficient.
Operationally, the regional coefficients for row i are estimated by

multiplying the national coefficient by LQi and approportioning the

difference to imports.

S LQ; where Ly, = 1

This means that the region produces less than its share of national
output in industry i, and imports are therefore required. Alternatively,
if LQi > 1, the region is deemed to produce more than its fair share of
output of industry i, and the balance is exported.

There are a number of deficiencies in the simple LQ, however.
They tend to overestimate intraregional interdependence and ignore
cross-hauling. Also they assume uniformity in production and demand/
c0n$umption patterns throughout the nation. Thus large regional industries
that conform to the national 'average' would be fairly well represented, but
the more unique a regional industry is in terms of different production
function and demand/supply characteristics, the less appropriate is the
simple LQ. Identification of these industries and the addition of superior
transactions data into the table is a characteristic of the GRIT methodology.
The system is enhanced, however, if some of these abnormalities can be taken
account of at the LQ stage of the procedure.

The simple LQ used in GRIT uses employment data, as this is the

only reliable data available at the 109 national sector level. Thus

T ,;.I
g, = B/E
n,.n
EY/E

The first modification introduced was to adjust the national employment

figures. If national production levels of industry i include a significant
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export component, then E? is an inappropriate base¢ for estimation of

the LG for industry i in a region, since E? implicitly represents national
employment -in industry i for domestic consumption. Therefore the E?‘s vwere
adjusted to represent national employment in the production of industry i
for domestic use. Similar adjustments were carried cut for industries
which comprised substantial import components.

The second modification attempts to take account of labour
productivity differences between corresponding regional and national
industries and between the region and the nation, where data were available.
The only measure of productivity which we could hope to obtain fairly
comprehensive data on was labour output ratios. The productivity ratio

of the region relative to the nation is thus
o = (BT/xT)/@E"/xM
where X refers to output, and the productivity ratio for the corresponding

industries is

Tr,,T n,mn

The simple employment LG was thus modified to become

If labour output ratios were not available for some industries, the LQ
automatically reverted back to the simple employment LQ.

Thirdly, in an attempt‘to take account of demand and consumption
pattern differences throughout the nation, estimates of personal consumption
were derived where possible and consumption ratios were obtained for the
‘region relative to the nation and also between corresponding regional and
national sectors. Thus
cr/c”

= cf/en
and Ci = Ci/Ci

C
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where C, refers to the per capita consumption levels of significant
commodities or groups of commodities. Where possible, price differentials

were taken into account in deriving Ci' The modified LG thus becomes

cx X C
;" = g g
1

_E 8¢

= L_Qi'ei'ci

Therefore if the local per capita consumption for commodity i is higher
than the corresponding national per capita consumption; the LQi will be
lower resulting in relatively higher imports and/or lower exports of
commodity i. Again, if the relevant data were not available, LQCx
automatically reverted back to LQX or LQE.

It appears that the above modified LQ gives a more accurate
measure of regional trade coefficients in regions which are relatively
more distant from the national 'average'. The greater the difference
between the region and the nation, the less satisfactory is the simple LG.
Empirical testing of the various LQ's to the Northern Territory regional
economies showed that the modified LQ above produced more realistic

coefficients than the other less modified LQ's.

5.2 Accuracy thimization1

The completion of regional input-output tables within any
reasonable budget/time constraint makes it virtually impossible for close
scrutiny to be given, and superior data obtained for all the coefficients
in the prototype table. In addition it would be very difficult to justify
'such a procedure in terms of cost-benefit considerations. Analysts would
agree that some sections of the table are more 'critical' than others.

Thus first priority of those limited resources should go to ensuring that

1. This section draws heavily from the paper reproduced in Appendix V.
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the 'critical' areas are relatively accurate; less attention can be given
to the 'non-critical' areas.

The problem has been determining which coefficients are 'critical'.
Up to now there have been only vague rules of thumb in this regard, the
majority of which have been derived from shocking and simulation techniques.
Some of these rules of thumb were imﬁiicit in GRIT, but lacked mathematical
backing. Recent developments have shown that there is a simple mathematical
relationship between errors in coefficients and errors in input-output

multipliers. This relationship is explicitly included in this study.

5.2.1 The Concept of Accuracyz

Accuracy in input-output can be bisected into two broad
categories:

(i) Accuracy of the transactions table, which refers to the
exactness with which the input-output table represents the 'true' table
for the economy. This is the accounting intrepretation of the input-output
table epitomised by those concerned with the preparation of the national
tables, where the exercise is seen simply and appropriately as an extension
of the national accounts. This interpretation requires cell-by-cell
accuracy in the statistical sense, on the assumption that if each cell of
the table is an accurate record of the 'true' transaction, the table as a
whole will reflect the 'true' table with a high degree of accuracy. This
interpretation can be called partitive accuracy.

(i) Model accuracy, which refers to the exactness with which
the input-output model reflects the realism of the operation of the regicnal
economy. This emphasises the ‘snapshot' interpretation of the economy.

This interpretation relies, not on accuracy in each cell of the table, but

Ao For a full discussion on the concept of accuracy in regional
input-output see Jensen (1979).
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with the accuracy with which the table represents the main features of
the economy in a descriptive sense and preserves the importance of these
features in an analytical sense. This interpretation of accuracy can

be called holistic accuracy. While partitive accuracy represents the
accounting accuracy of the table, holistic accuracy represents the
operational accuracy of the table. ﬂ

Once we move from the world of the more reliable 'hard' data
and technical input-output teams at the national level to the world of
inadequate and often unreliable data and limited research resources at
the regional level, the distinction between these two interpretations
becomes more important. Input-output literature casts doubt on our ability
to achieve partitive accuracy with existing data sources and research
resources; that although partiiive accuracy is possible in some portions
of the table, it is not appropriate as a general approach to regiocnal
input-output tables.

This therefore means that we require some technique for isclating
those portions of the table where partitive accuracy can be strived for.
The following section outlines the procedure for isolating the relatively
more important cells of the table, and ranking them in the order of their

relative importance.

5.2.2 Coefficient Errors and their Effects on Multipliers

Suppose we have an initial estimate of an input-output direct
coefficient matrix, A. It is likely that all, or some, of the_ direct

coefficients, a.., contain errors, d.

i3 ij° These errors could be expressed

"either in absolute or proportional terms. If the errors are absolute

errors, we in fact have initial estimates of (aij + dij)' On the other

pi..

hand, the errors may be proportional, in which case dij S ;

1}
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This secticn shows what affects, if any, coefficient errors
have on the various input-output multipliers, and then explains how this
can be used to maximize the accuracy of the final transactions table in
the light of limited budget resources. The analysis that follows is
based on the assumption that the initial coefficient error is proportional,
but this does not restrict the analysis in any way. The assumption of
absolute coefficient errors is more-}estrictive, and the theory can easily
be converted from one system tc the other. In the empirical sense, there
is little to suggest either error format is more likely to occur, and one
can find arguments in favour of both propositions. Given that a decision
had to be made, however, the research team were inclined towards the
proportional error theory, primarily on the basis that one would expect,
ceteris paribus, larger coefficients to contain larger errors.

All the input-output multipliers are calculated from the Leontief

inverse B (I-A)—l. Therefore we need to know how the error matrix

D= [d;]

initial matrix A we obtain B # (I-A»D)"l‘ Therefore we need to know how

]

[aijpij] affects B. If we apply the usual theory to the

(I—A»D)-1 is related to B.

It can be shown that

(1-A-D) " B + (BD)B + (BD)2B + (BD)B + ....

i

H

B+ El + E2+E3 + ....
= B+ E
where E = E1 + E2 + E3 + ... is the error induced into B in response to an
initial error D introduced into A. ’
Consider the error component El first. The {i,j)th element
of El is f i bik a . Py bﬁj' and thus the error in the jth output

multiplier is

= ¥ .
el (omj) E i om . a,, Py, bgj

where om, denotes the kth output multiplier.
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We now have to make an additional decision; what criteria do
we want to use to measure the effects of the initial coefficient errors D?
The answer to this lies in the primary use to which the tables are intended
to be put. The majority of current input-output impacts concentrate on
multiplier analysis, and therefore the primary aim should be to minimize
the error in the multipliers. Which“multipliers? This is not a simple
answer and will again depend on the intended impact projects; obviously
income and employment multipliers are more important than output
multipliers, and in this study the final decision was left to the South
Australian Government. The following discussion, for the sake of simplicity,
will be in terms of the output multiplier; the analysis, however, is
equally applicable to income or employment multipliers. The final question
to be answered is how should the error in the output multipliers be measured?
Again there are several alternatives such as total absolute multiplier
error or average proportional multiplier error. Absolute multiplier error
does not take into account the maghitude of the multipliers, and it was
decided that average proportional multiplier error was the more appropriate
measure, bearing in mind the model can be used with various other criteria.

The average proportional output multiplier error is:

1(om.) » b,

1 fl_ww;ng = 1 1
n L ( om. ‘ n Lz Oy kg Pxg 4 (em,)
) j A S J J

where sz is the proportion of the column total which lies in cell (1,j)
om,
J

of B, and n is the number of intermediate sectors. y

The average proportional multiplier error can thus be expressed

as a summation of terms, and can be rewritten as:
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1(om.) bt, .
DIk L by 2y
B § ( on; )= 7 Mg 2 P (D) oMy 02 Prz.n2 J’?( o, )

be, .
, bLy
Foees FOM A5 0i Prilgi § ( o ) + .. ]

where the terms in the series [ ] can be rewritten in sequential order
from high to low. We then have a sequential list of cells which contribute,
in order of importance, to the average proportional muitiplier error. In
terms of relative efficiency, therefore, we should concentrate firstly on

reducing the error in the coefficient 31,01’ secondly in the coefficient

a2 427 and so on.

In the operational sense, we need to make the broad assumption
that the proportional error in each coefficient is roughly of the same
magnitude. We need not specify a particular value. In situations where
more detailed knowledge of the local economy is available, one may be able
to obtain rough ratios of these errors e.g. one may be led to believe
that the error in one particular coefficient is approximately twice as
large as in other coefficients. Remember the procedure does not aim to
tell us what the errors are (although in some circumstances it can provide
a rough estimate). It only gives us a pointer which indicates which cells
we should be concentrating on, in the light of all the prior available
information.

The above analysis can ﬁe extended to include the error components
E2, E3, etc., and, in general, we find the (j)th term in the series is

(under the assumption p = 1):

s L ( ben %ng ®
= = = f,,., +#+ (om. + T Z om_ a + L LI YL om_ a a .
n 1} 0
j om, n I mq W amom o oo - T “rs “sm mq qi
bix

* o..) a2, L (=) + ...}
k
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In empirical tests it was found that the ranking of the
coefficients did not alter past the error components E1 + E2, although
all rankings in this study were taken to E1 + EZ + E3. If we are
interested primarily in the rankings, El + E2 appears to be sufficient.

An example of the ranking of the first 25 coefficients for the prototype
South Australian state table, using tﬁree criteria, output multipliers,
income multipliers and employment multipliers, is given in Table 5.1.

The above analysis can be extended into a cost optimization
model by deriving an error function which relates the average proportional
multiplier error remaining after say X cells have been re-estimated. By
assigning a cost, implicit or otherwise, to the possibility of a 100%
proportional multiplier error occuring, the total cost function of
re-estimation and remaining muléiplier error can be minimized to find the
optimal value of X. However this extension of the model was not explicitly
included in this study. A full explanation of the procedures, with an

example, is given in Appendix V.



TABLE 5.1

OPTIMAL RANKING : PROPORTIONAL COEFFICIENT ERROR - AVERAGE MULTIPLIER ERROR
BAEBBEBERARREBERBEIRP RO ESLAELULSERURRELREREPEAERRBERAERE RSB SRRV R0 AT 0 FTb

SOUTH AUSTRALIA :

QUTPUT MULTIPLIERS

RANK : DIRECY COEFFICIENT (COORDINATES)

t: 2718 (17,17) 2:  .2998 (17,19) 3: L2425 {15,18) 4: ,2813 (11,11 3¢ 1833 (14,31)
b L2248 (22,22) 2676 (13,13) 8: .1451 (19,16) 7: .1798 (18,18) 18: 1615 ¢ 5, 5
11s 2734 ( 1, 6) 12: .1888 (11,12) 13: .2583 ( 2, 9) 14z 1989 (15,13 13: 1434 (15,32)
16z .1412 ( 8, 8) 17: 1843 (24,24) 18: .9898 (17,135) 19z .8782 (19,19} 2¢: 1199 { 5.18)
21: 1192 (33,38) 22: 1285 ( 6, &) 23: L §445 (16,38 24: 1986 (28,28) 25:  .08684 (311.17)
INCOME MULTIPLIERS

RANK : DIRECT COEFFICIENT (COORDINATES)
1: 2718 (17,17} 2: .2995 (17,19) : 1835 (14,31) Az 2425 (16,16) : .2813 (11,11)
6: .2248 (22,22) 7: 1815 (&, 5) ¢ 1451 (19,14) 9: L2876 (13,13) 16: .1888 (11,12)
11: #8988 (33,30 t2:  .1634 (15,32} 132 14812 ¢ 8, 8) 14: 1192 (33,38} 15:  .198% (15,19
16: .8684 (31,17} 17: .1645 (24,24) 18: .1874 (31,2¢) 19: .9898 (17,15) 2¢: 8782 (19,19)
21z 1086 (26,20) 22: .8381 (38,31) 23: #2744 (31,31) 24: 1798 (18,18) 25:  .6938 (31,11)

ENPLOYBENT HULTIPLIERS

RANK : DIRECT COEFFICIENT (COORDINATES)
T .2425 (16,14) 2: 2734 ( 1, &) 3z 2718 (17,17 4: ,29995 £17,19) G: L2813 {11,11)
: 1835 (14,31} Fe L1451 (19%,14) B: 2248 (22,22) 7: .1888 {11,12) 16: .1634 (15,32)
t1: L1192 (33,38 122 .8788 ( 2, 1) 13: 1812 ( &, 8) i4: 23583 ( 2, 9} 15: L9665 (15,38
té: L1689 (13,15) 17: 8616 ¢ 1,22} 18: 28768 (13,13) 19: L1813 ( 5, 3} 28: .$74% (19.29)
2t: 9782 (19,19) 22: .8381 (38,21} 23: L1845 (24,24) 24:  .$44% 23: .9227 (29.31)

(38,38)
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5.3 Modifications to the Aggzggation Scheme .

The original GRIT system employed a two-tier weighting aggregation
scheme to cbtain the non-uniform and uniform transactions tables. The
non-uniform tables are derived using an employment weighted aggregation
scheme, by necessity, as‘reliable cutput data are not available at the
109 sector regional level. The uniform"taﬁles were then derived from the
non-uniform tables by an ohtput weighted aggregation scheme.

This two-tier system thus creates problems. If the non-uniform
tables are not of the same dimension, then the tables are not directly
comparable, as weights have been applied to different numbers of sectors.
This is particularly true at the uniform table level, as different
weighting systems have been applied over different sectors. Thus, even
though all the uniform tables are of the same dimension and contain the
same sectors, an individual transaction in one table cannot be compared
with the corresponding transaction in another table. Although each
individuai table is representative of that region, comparisons across
regions, or with the state, are not possible, and this is further complicated
by regional imports and exports.

To overcome the aggregation problem, several alternative schemes
were hypothesised and empirically tested. The problem arises that there is
no simple benchmark for comparison between differently derived tables for
a given region. It was finally decided, in the interests of consistency
and ease of manipulatipn, to continue the aggregation from the non-uniform
stage to the uniform tables using employment weights. The study team felt
that the output weighting system is marginally superior, but were concerned
with the possibility that users of the’tables could become disconserted by
the inevitable across table inconsistenéies, despite the fact that across

table comparisons of any input-output tables requires extreme caution.
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The present GRIT Il system may still produce some minor
inconsistencies, but to a lesser extent. Wholly mechanically produced
tables should not be inconsistent, but the GRIT system depends on operator
manipulation at various stages of the procedure, with the insertion of
superior data, etc. Very often superior estimates are available for a
particular industry at a regional level but not at the state level, or
vice versa, or the two estimates are inconsistent but cannot be verified,

It is virtually impossible to verify transactions across tables in any case,
as each regional transaction between industries contains an element of
imports and/or exports. It is maintained, however, that every effort

is taken to ensure obvious inconsistencies are minimized.
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CHAPTER 6

EMPIRICAL APPLICATION OF THE GRIT SYSTEM

Previous chapters have cutlined relevant regional input-output
economics, the objective; of the GRIT Il system, and have described in
detail the GRIT II methodology. This chapter provides some of the
empirical results of the application of the GRIT II system to the regions
and the state of South Australia.

With the metropolitan provincial and rural regions categorized
as in Chapter 3, the aggregation system as shown in Appendix II combines
the national sectors listed in the right hand column to sectors defined
for the metropolitan region. The aggregation procedure for the |
metropolitan region ceases at this stage, defining 36 sectors for the
Adelaide region table. For the non-metropolitan regions the aggregation
proceeds until the 19 sectors for the Provincial regions have been formed.
The aggregation continues until 11 sectors have been formed for the rural
regions. This method was designed to cater for the detail required for
the different economy types and also to produce comparability of.definition
of the sectors between regions of different types. The latter is achieved
by the fact that sectors in the sméller tables are aggregates of
identifiable sectors in the larger tables, as indicated by the alpha
numeric sector identification system in Appendix II.

The GRIT II computer program allows for the aggregation procedure
to be continued to produce uniform tables as required by the anﬁlyst. The
uniform tables are aggregations of adjusted tables.

The aggregation system described above produced the feollowing

variety of tables.
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TABLE 6.0 SUMMARY OF TYPES OF GRIT II TABLES IN THIS REPORT

Input~Output Non-uniform Uniform

Tables of: " Tables Tables

State of South Australia 36~sector 11-sector
Adelaide region " 36-sector ll-sector
Northern region 19-sector ll-sector
Central region 19-sector 11-sector
Eastern region 19-sector 11-sector
South-eastern region 19~sect6r 1l-sector

Two sets of transactions tables with accompanying tables of
coefficients and multipliers were.produced. A series of ll-sector tables,
termed uniform tables was produced for the regional and state economies.
Secondly, a series of non-uniform tables was produced, including 36-sector
tables for the Adelaide region and the state of South Australia, and
19-sector tables for the remaining regions. The presentation of the tables
of transactions, coefficients and multipliers required the preparation of
approximately ninety tables. The disposition of these tables throughout
this report is itemised in Table 6.0.1 to assist the reader with rcady
reference to the results of the study.

These tables contain an enormous amount of information relating
to the economic structure of the state and regions of South Australia. The
sheer volume of the information prevents comment in detail on each table.
This chapter therefore is restricted to general comment on the ll-sector
uﬂiform transactions tables and associated multipliers. Non-uniform
transactions tables and multipliers, and all coefficient tables‘have
been presented in appendices. However, the general comment on the

uniform tables in this chapter is relevant also to the non-uniform tables
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which should, of course, be considered simply as providing more detail

relating to those sectors which are shown in a more disaggregated form.

TABLE 6.0.1

LIST AND LOCATION OF GRIT II INPUT-OUTPUT RESULTS FOR THE

STATE OF SOUTH AUSTRALIA

-

Form of Results

Uniform Tables

(11-Sector Tables for
State and Regions)

Non-Uniform Tables

(36-Sector Tables for
State and Metropolitan
Region, 19-Sectur Tables
for Provincial Regions)

Transactions Tables

Chapter 6
(Tables 6.1 to 6.6)

Appendix VI
(Tables Vi-1 to VI-6)

Direct Coefficients

Appendix VIII
(Tables VITI-1 to VIII-6)

Appendix IX
{Tables IX-1 to IX-6)

Direct and Indirect
Coefficients
(Inverse of Open
Model)

Appendix X
(Tables X-1 to X-6)

Appendix XII
{Tables XII-1 to XII-6)

Direct, Indirect
and Induced
Coefficients
(Inverse of Closed
Model)

Appendix XI
(Tables XI-1 to XI-6)

Appendix XIII
(Tables X1I11-1 to XIII-6)

Output Multipliers

Chapter 6

{Tables 6.7; 6.10;
6.13; 6.16; 6.19; 6.22)

Appendix VII
(Tables VII-1 to VII-6)

Income Multipliers

Chapter &

(Tables 6.8; 6.11;
6.14; 6.17; 6.20; 6.23)

Appendix VII
(Tables VII-7 to VII-12)

Employment
Multipliers

Chapter 6

(Tables 6.9; 6.12;
6.15; 6.18; 6.21; 6.24)

Appendix VII
(Tables VIi-13 to VII-18)
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In both the uniform and non-uniform transactions and
coefficient tables, sectors are represented by numbers in the interests
of space. These numbers represent sectors as defined in Appendix II.
It will be noted that the same sector number is retained throughout
uniform and non-uniform tayles, the numbering is modified to denote
disaggregation for non-uniform tables. For example Sector 4 in the
uniform tables refers to the Manufacturing sector; in the 19-sector
tables of provincial regions, Sector 4 ié disaggregated to Sectors 4A-4F.
In the 36-sector tables, these may be further disaggregated as 4A1-4AS,
and so on.

For convenience in the reading of this chapter the sector

titles for the eleven-sector tables are provided below:

Sector No. Title

1 Animal industries
2 Other primary industries
3 Mining
4 Manufacturing
5 Electricity, gas and water
6 Building and construction
7 Trade
8 Transport and communication
9 Finance
10 Public Administration and defence
1t Community services and entertainment,
recreation
6.1 Eleven-Sector Tables for the Regions of South Australia

The discussion is now focussed on the uniform transactions
tables for the regions of South Australia. These are presented as tables

6.1 to 6.6 for the six regions of the state.
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TABLE 6.6 11-S5ECTOR TRANSACTIONS TABLE: SOUTH AUSTRALIA, 1974-77 (,084)
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The tables summarise the interindustry ;ransactions1 in dollar
terms at basic values for 1976-77 for the regions of the state. The
first eleven entries in each row indicate the sales to other sectors in
the same region; the last three entries in each row indicate the
sales of each sector té households, other final users in the regicn
and to markets outside the ;egion. For example the sales of the Animal
Indﬁstries sectors in all tables are virtually restricted to the
Manufacturing sector (including rural processing factories), and to
exports. The proportion of the output of this sector exported reflects
the type of activity in this sector which is carried Dutvin the region,
This sector in the Adelaide Region table (Table 6.1), producing mainly
dairy, beef and sheep products, exports only a third of total output: the
bulk of sector output is processed locally by the Manufacturing sector,
On the other hand the output of Sector 1 in the Northern region {Table 6.2)
is almost entirely exported in a non-processed form from the region.

A more detailed study of the rows of the regional tables
draws attention to some important characteristics of Scuth Australian
regions. First, some sectors, particularly 'service' type sectors,
export a relatively small proportion of total output. Sectors such as
Public Administration, Community Services, Trade and Building and Construction
tend to be established in each regicn at the level sufficient to provide
the amounts of services required locally; few regions of a whole economy
will reach the stage of becoming major exporters of services. Secondly, the
heavy reliance on some form of primary activity for regiounal expgrts is
demonstrated in these tables. The tables for the non-metropolitan regions
show the relative importance of the agricultural industries, with the

mining sectors being less important. Apart from the Adelaide Region,

1. Other terms used in the literature for these tables include
'gross flows tabies' or ‘interindustry flows'.
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whére the mining sector is largely dominated by non-metalic mineral
mining and mining services, the Northern Region is the only major mining
area. However, the economic infrastructurc of most non-metropolitan N
regions remains largely influenced by the requirements of the rural industries.
Thirdly, it is important to understand the different roles
performed by the Manufacturing sector%in each region (Row 4 in each B
table). The Adelaide region table (Table 6.1) shows a high level of
exports of manufactured goods; these are largely exports of finished goods
to the other regions of South Australii and the nation. Where non- N
metropolitan regions show high levels of exports from this sector these
represent either processed primary products which have been locally produced
(e.g. Eastern and South-Eastern Regions) or processed mining products 2
{Northern Region).
The first eleven entries in each cclumn show the purchases
which each sector makes from other‘intermediate sectors in the same A
region; the remaining three entries show the purchases of labour (in
the households row), the imports of that sector, and the components of
other value added (depreciation, indirect taxes, interest, profits A
etc). In general terms, the relative size of the entries in the
intermediate and primary inputs quadrants indicates the extent to
which each sector obtains its inputs from other local sectors. R
The column structure of the regional tables is important.
Since the columns show the pattern‘of purchases of each sector, they are
the basis for the calculation of tables of coefficients for the - D
analytical application of the table described in the next section. An
ekamination of the colums of the transactions tables is an
important prerequisite to the analytical stage, and highlights some

important points with respect to the South Australian regions.
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Firstly, the column shows, within the household row, the
sources by sector of the wages, salaries and supplements paid within the
region, and indirectliy the importance of each sector as a source
of local employment. It shows, for example, the dominance of the
Manufacturing sector as the source of employment in most regions
but that in more isolated r;gions, for-example the Northern Region,
the dominant employing industries tend to be the Other agriculture sector,
Manufacturing (processing of minerals) and Transport and Communications
sectors. Secondly, the columns show the importance of imports by sector
for the regions of the state. Almost inevitably, the highest level of
imports for each region is shown by the Manufacturing sector; for the
non-metropolitan regions, these represent imports of semi-finished and
finished goods as inputs into the manufacturing process; the manufacturing
sectors of these regions tend to comprise the lower-order manufacturing
processes, and imports tend to be of the middle and higher-order, more
specialised commodities.

Each cell entry‘in the transactions table represents, of
course, the sum of the traﬁsactions between two sectors for the
time period under study. Consequently each cell entry is important,
it indicatés whether the economic linkages between the sectors concerned
are stiong or weak, i.e. whether or not a change in the level of cutput
of one sector is likely to affect the other. While it is important to
identify weaker linkages, it is the stronger intersectoral linkages which
are more important in identifying those characteristics of an economy which
determine its response to changing economic circumstances. The relative
size of each cell entry, the distribution of these relative sizes over the
table, and the tendency for larger entries to appear in particular sectors are
therefore important in understanding the nature of each regional economy

and the variation between regional economies.
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The tables of the regions of South Australia demonstrate the
importance of these linkages. All the non-metropolitan tables are
relatively dominated by the Agricultural and/or Manufacturing sectors.

This is particularly noticeable in the Eastern Region where there are
strong intrasectoral linkages between the Other Primary Industries sector
(grape growing, etc.}, and the Manufact;ring sector (wine production, etc.}.
This characteristic is also reflected to a lesser extent in the South-
Eastern Region and the Central Region. The Northern Region is, of course,
largely dominated by the Manufacturing sector, which in this case is

mainly mineral processing rather than food processing.

The Adelaide region provides a contrast to the tables of the
other regions. A much larger proportion of the cell entries are relatively
large in magnitude, reflecting the more numerous intersectoral linkages
which are characteristic of a more diversified economy. The region contains
some significant linkages between ihe rural and rural processing industries,
of the same magnitude as many 'rural' regions, but these are relatively
small compared to the activities of other sectors such as Manufacturing,
Building and Construction, and Trade and Finance. If the Adelaide region
table tended to be dominated by a particular sector, it would probably be
Manufacturing; however, it?displays numerous linkages which could be
described as significant.

The important distinction between the regional tables lies
in the number of ‘'significant’ cell entries; few significant entries
denotes a regional economy dominated by one or two sectors, several
significant entries describe a highly developed and more complex

ebonomy with a high degree of intersectoral interaction.
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6.2 A South Australian State Table

An eleven-sector transactions table for the state of South
Australia is provided in Table 6.6, and a 36-sector table in Table VI-6.
:Table 6.6 is in effect a summation of Tables 6.1 to 6.5, in
terms of sector output levels and most non-trade components of
primary inputs and final demand. Many items which cémprise interregional
trade in the regional tables were not components of trade at the state
level and adjustments were made for these items. Those items which
comprised overseas or interstate trade at the regional level were retained
in the state table, and appear as state imports or exports in Table 6.6.
The South Australian state table is typical of input-output
tables describing advanced economies; it shows the many significant
linkages expected in a highly diversified economy. In the same way
as regional tables illustrated the facets of the industrial regional
economies, Table 6.6 demonstrates fhe feature of the State economy
in terms of sources of inputs of each sector and the sales pattorn
of these sectors for the state as a whole.
The choice between the use of state or ragional tables for
an analyst will be infiuenced by the problem he faces and the point of
view from wﬁich the study must be carried out., If the analyst is concerned
with the repercussions of an event or policy on the state as a whole,
Table 6.6 provides the appropriate analytical base; if the question
of interest concerns the spatial incidence of the effects of an event,

one or more of the regional tables will provide the appropriate base.

6.3 Regional and State Input-Cutput Multipliers

Chapter 2 outlined the procedures adopted in this study for
the calculation of input-output multipliers, and briefly discussed the

interpretation of these multipliers. Output, income and employment



multipliers were calculated; these appear in Tables 6.7 to 6.24. The
tables of direct coefficients, and the inverses of both open and closed
versions of the uniform tables are presented in Appendices VIII, X, and XI
respectively.

This section provides only a brief discussion of the multipliers
derived by the GRIT II procedure for the state and regions of South
Australia. The tables of multipliers provide a large volume of information
with respect to output, income and employment characteristics of South
Australian regions; such information has only been available previously
in Australia for the Queensland economy and its constituent regions. The
input-output tables and multipliers provide a sufficiént empirical base for
a detailed study of the spatial structure of the South Australian economy,
and this would be a useful topic for future research. However, this section
has more modest aims, namely the identification from the multipliers of the
most significant features or regulérities; detailed comment is not provided

in this report.

Output Multipliers

Three types of output multiplier effects were calculated:

(i) First Round Effects (the effect of the first round of purchases

by the sector providing the additional dollar of output).

This is shown in the elements of the direct coefficients matrix.
For example, for the Adelaide region (Table VIII-1) the direct
effect of a $i change in the output of Sector 1 is $0.0001 on
Sector 1, and $0.0244 on Sector 2 and a total of $0.1921 on all
intermediate sectors of the economy (Table 6.7).

First round income effects are calculated by multiplying the
first-round output effects by the appropriate HH income

coefficients, as shown in Chapter 2. The total first-round
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income effect (or the extent to which HH income increases
in each sector due to the first-round output effects} in

Sector 1 is $0.0725 (Table 6.8).

(ii) Industrial Support Effects.

This measures the "second and subsequent round" effects, as
successive waves of output increases occur in the economy to
provide industrial support as a response to the §1 increase

in output. This does not include any increases caused by
increased household consumption. Output effects are calculated
from the Open Z inverse (Table X-1), as & measure of
industrial response to the first round effects. The

industrial support output reéuirements are calculated as

the elements of the col&mﬁs of the 7 inverse, less the initial
dollar stimulus and the first round effects as shown in Table 6.7.
This table shows that the industrial support effects over all
sectors of an increase of one dollar in the sales of Sector 1
to final demand is $0.779. The first round and industrial

support effects are together the production induced effect.

(iii) Consumption Induced Effects.
The consumption induced efféct is that induced by increased HH
income associated with the original dollar stimulus in output.
- The consumption induced income effects are the consumption

induced output effects multiplied by the household coefficients.

Employment multipliers are calculated by substituting the employment

coefficient ei for the household coefficient hi'

The total output multiplier effect is the total of the production
induced effect and the consumption induced effect, in addition to the initial

$1 increase in sales. For the Adelaide region (Table 6.7) the total output
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response to a dollar increase in output is $2.1017.

The total output multiplier for sector j measures direct, indirect
and induced requirements from all sectors for each dollar increase in
sales of sector j to final demand. For example, each increase in the sale
of output of the Animal Industries sector in the Adelaide region produces
a total increase in ocutput of $2.1017. The induced effect of the increased
sales will be $2.1017-§$1.2700 = $0.8317. It can also be seen that the
Electricity, Gas and Water sector in the Adelaide region, as expected,
purchases little in the way of industrial inputs and this'sector also has
the smallest total income multiplier.

The smallness of the output multiplier for the Mining sector in the
Northern regidn suggests that although the region is significant in temrms
of mineral processing, the activity of mining itself is less important and
a large proportion of mineral production is the processing of imported
minerals.

An examination of Tables 6.7 to 6.24 proﬁides some important
information with respect to the expected output response of each sector
on a regional basis. This may be summarised by three main points.
First, we would expect that the regions of South Australia, ranked
in size froﬁ the metropolitan to rural regions would display an overall
pattern in the size of output multipliers which reflects this ranking.
The 'larger' economies would be expected to be more diversified and
therefore to contain stronger linkages which would contribute to
higher output multipliers. In general temms the output multipliers
show the expected rankings with the Adelaide Region showing consistently
the highest regional multipliers and the rural regions showing the
lowest. When the 'size' of the region is measured in terms of the
total output of all sectors in the region there is some correspondence

between the ranking of the regions and the size of the output muitipliers
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B8.8776
9.8438
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1
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3
4
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8
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i #.11435

#.8835
g.9918
#.86335

g.6017
6.8087
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g.0864

#.0065
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#.0058
£.0838
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#.6639
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£.0385
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g.1114
§.6936
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g.1738
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1.5294  1.6685  3.8422
1.8593  1.8653  1.7965
1.8477  1.8453  1.4805
1.0488 1.877:  1.4348
1.1128 11318 2.1343
1.2387 1.2636  3.9842
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1.0305 1.0343  1.5113
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1ABJE 6 19 TOTAL SECTOR QUTFUT MULTIFLIERS SOUTH-EASTERN REGION:
ERL Rk KBk Rt e b v b AR I RPN bRk 11-SECTOR TABLE
SECTOR INITIAL FIRST INDUSTRIAL PROL'N  CONS'H THTAL
I4FACT ROUND SUFFORT INDUCED INBUCED
1 1.9808 6.1747 #.83%7 #.2344 $.3792 1.6137
2 1.6888 9.1283 ¢.6288 .15 8.2597 §.41468
3 1,9900 §.2418 8.08439 p.3049 #.2512 1.9941
4 1.00603 @.4433 £.1586 8.5620 8.2748 i.B3181
3 1.0e88 6.0492 ¢.60873 $.03543 ¥.2487 L2974
4 1.0088 8.1449 2.9714 ¢.2383 L2359 1.4742
7 1.6040 8.1399 6.8225 8.1424 §.1983 1.3327
8 1.0688 0.0943 #.6281 §.1246 6.2848 1.4094
9 1.6680 £.8975 f.8133 g.1i68 9.25148 1.34618
19 1.0008 6.94735 #.6881 28.03554 #.4363 1.91621
i 1.6086 @.08895 9.81462 g.i832 §.3514 1.4565
TABLE 6.20 TOTAL SECTOR INCOME MULTIPLIERS SQUTH-EASTERN REGION:
FEAREERIREAKBRER RS RLER TR KELF 11-SECTOR TABLE
SECTOR INITIAL FIRST INBUSTRIAL PROD N CONS- H 18TAL  TYFE Ia TYFE IB TYFE 11
IHFACT ROUND SUFFORT INDUCED INDULED
t §.5608 6.08701 §.8135 .6836 d. 4t ¢.7954. 1,1258 49 {.484a7
2 g.3888 0.342% 8.06%8 2.8524 g.8%64 $.5379 1.1094 1.1349 1.382%4
3 $.3230 ¢.0821 #.87 #.1830 8.8935 #.5281 1.2541 foa2id 1.6187
4 #.2747 6.1384 B.6542 §.1923 g.1027 8.5717 1.4988 1,694 2.3859
5 #.3881¢ ¢.8138 6.6025 $.0213 8.6894 d.49%9 1.6485 i.8348 1.285%3
6 g.3249 8.8317 9.0244 6.8748 $.6876 4.4887 11591 1.2341 1.5843
7 #.1657 9.04%4 §.8879 9.8574 #.9788 g.1%41 1.1864 1.2168 1.4821
8 9.4445 ¢.82%9 f.60%4 P.B374 B.1048 #.589% 1.6671 {88387 1.3274
9 #.3833 #.8345 $.9047 p.oatlt 9.8934 8.5196 1.6%46 1.1048 1.4471
19 8.7552 g8.08176 8.0828 9.8294 g.14%8  £.9454 1.8232 1.9271% 1.252¢
il 4.5699 D.8314 #.6056 ¢.8379 g.158> 8.2277 1.8561 1.84642 1.2994
FABLE 6.21 TOTAL SECTOR EMPLOYMENT MULTIPLIERS  SOUTH-EASTERN REGION:
#t#t*####ttt*###‘ttti#t*t##*t*#*t*r 11-SECTOR TABLE
SECTOR INITIAL FIRST TINDUSTRIAL FROD N CDNS N TOTAL TYPE 1A TYFE IB TYPE (!
IHFALT nOUND SUFFORT INDUCED INDUCED
1 #.1318 g.0103 $.0018 #.0121 £.0573 g.2003 i.8787 1.8923 1.9298
2 8.0618 #.88463 g.9612 #.0076 9.9392 9.1886 1.1821 1.1223 1V.7574
3 8.822¢ 8.8973 #.6821 g.986%4 0.2388 9.06780 1.3238 1.41722 3.897
4 #.8251 9.6178 2.6671 p.6249 @¢.0417 9.8917 1.7148 1.9926 3.87949
3 9.9492 0.0825 8.0083 §.0828 B.8364 6.0804 1.8512 1.6574 1.7976
6 $.6588 ©.00854 6.0031 9.0886 0.4357 6.1930 1.8924 1.1456 P./209
? 9.0508 9.6853 B.008% 0.0053 9.9288 #.8851 1.1064 1.1233 1.6998
] 8.9542 9.8904 P.vdl2 P.8853 #.0439 8.16264 1.6761 1.8982 1.8917
9 $.6239 B.0041 #.8886 9.08846 é.8379 B.db6b64 1.1714 1.1944 2.7832
18 $.688!) p.0816 v.069] §.0829 8.06%¢ #.1598 1.6184 1.8225 1.8858
11 p.1814 B.0038 8.8687 B.9843 8,853 8.153%9 1.8372 1.8442 1.3478

B
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TABLE 6.22 TOTAL SECTOR OGUIFUY KULTIPLIERS SOUTH AUSTRALTA:
PARERRRREA AR AR SRR AL AT I A E ll—o}(TOR TABLE
SECTOR INITIAL FIR57 INDUSTRIAL  FPROD'N  CONS M TOTAL
INFACT ROUND SUPFORT INFUCEU INDUCED

1 1.8889  2.2506 #.1866 6.3592 1.2138  2.5739
2 1.8088 6.1476 8.6762 $.2438  1.3244  2.5482
3 1,8008 3.3163 p.1418 g.4781 6.7586  2.234¢
4 1.0008 8.4460 9.2%5¢8 #g.761¢ 6.9355  2.4965
] 1.6888 6.1133 f.0418 #.1743 6.8026 1.977

4 {.0000 2.3934 #.2734 #.6678 9.9336 2.6224
7 i.60688 0.3097 P.1406 #.4362 9.7596 2.28v8
8 1.0088 8.2132 g.1318 0.3458 1.6389  2.47499
9 1.0688 2.1779 #.8558 §.2338 @6.5481 2.6819
19 1.0068 8.1433 8.0867 B.2248  1.45¢8 2.4674¢
1 1.0099 2.1584 g.8747 §.2332  1.1727  2.4659

TABLE 6.23 TOTAL SECTOR INCOME KWULTIFLIERS  SOUTH AUSTRALIA:

CRERRRRAR NS ERA AR bR BRELBEE S 11-SECTOR TABLE

SECTOK INITIAL FIRST INDUSTRIAL  PROD'N  CONS'HM TOTAL TYPE IA TYFE IB TYFE Il
IMPACT ROUND SUPFDRT  IMDUCED INDUCED

1 #.52683 6.1883 8.0371% 8 1456 B.4584 1.1245 1.2933 1.2737  2.1286
2 ¢.0388 8.6786 g.0259 2.9%65 @£.4%916 1.226% 1.1185  1.1511 1.9208
3 g.2718  @.¢972 9.8522 #.14%4 §.2816 &.7628 1.3578 b.G497  2.3069
4 B.268/ #.1324 #.0983 8.2388 9.3473  8.B444  1.3549 P.9326  3.2248
5 #.3879 £.6181 B.81%7 #.9578 6.2986 #.7437 1.6782 11494 b.7174
6 g.3276 @.1129 $.06969 g.2829 6.3547  #.88353  1.344% F.4194 2,763
7 8.269%  v.1046 B.2474 8.1522 6.2828 B.7837 1.3881 1.5646 2. L1ET
8 8.4611 6.0640 #.0432 b.1692 9.3827 0.9558  1.1425 1.2359 GaZl
§ #.3834 B.8464 8.2199 #.9875 8.3148 @.7857 1.1785 1.2382 2. 84907
id #.7318  B.8445 $.0266 8.6732 $4.5383 1.3433  1.8434 1.1848 i.8354
1 6.5722 8.6542 B.0247 2.4789 8.4353 1.8864 1.8947 1.1379  1.8988
TABLE 6.24 TOTAL SECTOR EMPLOYMENT MULTIPLIERS SOUTH AUSTRALIA:

LR FRAKER R E R RS IR Rk E 2 LS h R R Rk K 11-SECTOR TABLE
SECTOR INITIAL FIRST INDUSTRIAL FROD'N  CONS M T0TAL  TYPE TA TYPE IB TYPE Il
IMPACT ROUND SUPPORT INDUCED" INBUCED
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[ g.1166 6.8129 8.0045 g.8174 9. 1145  8.2485 1.1144 1.1488  2.1367
2 §.0411 f.6881 #.84831 p.e112  @.1258 @.1923 1.1319 1,837 3.2249
3 g.9217 2.6a%99 g.8661 #.9160 0.6716 8.1893  1.4561 1.7349 5.029%
4 §.4382 6.£184 6.8128 $.0366 6.8883 8.1491 1.6179 2.8152 4.9442
3 6.0498 ©0.6054 #.8624 8.6878 6.6757 8.1325 11,1899  1,1591 2.7458
6 #.8961 #.8127 B.0110 0.6237 9.6962 B.:168 1.1326 1.2479 2.1849
7 $.0584 2.8117 $.6058 8.0175 8.8717  #.1475 1.2884  1.2997 32,5288
8 #.9431 $.08089 9.0833 #.0142 9.6973 #.1546 1.2074 1.3294  3.5857
? 0.6313 6.6084 8.6623 $.8187 @.8806 £.1221 1.2683 !.3425 3.897¢
19 B.8799 0.965 ¢.0833 ¢.60698 B.1368 $.2357 1.87298 L1270 2.8245
1 #.1834 d.9872 8.0839 g.8182 B.1187 B.2242  1.0693 l 098’ 2.1¢89

B e T T T T T T T T T N



74.

for each sector.

Secondly, it is noticeable that the output multipliers
relating to each sector in the state table are larger than those of the
corresponding sectors in the regions. As outlined in Section 6.2,
the state table incorporates all of the linkages of the regional
tables. From another poiﬂf of view, the regicnal multipliers for
each sector should be seen as the disaggregation of the spatiai
incidence of the state multiplier effects.

Thirdly, some similarities occur in the rankings of
multipliers across the regions. For instance the Manufacturing sector
shows the highest output multiplier in those regions which have rural
or mineral processing industries, an indication of the importance of
these industries in the regional economies. In the Adelaide region the
largest total output multiplier is that of the Mining sector (non-metalic
minerals and mining services), with Public Administration and Defence in
second place. On the other hand, the total outpﬁt multiplier of the
Manufacturing sector is large in virtually all regions. This draws
attention to the importancé of this sector as a leading component of all

the regional economies.

Income Multipliers

Table 6.7 to 6.24 also provides the GRIT II income multipliers for
the regions and state of South Australia. These are provided in three forms
namely: (i) the initial impact or direct income effect, indicating the ‘
initial effect on household income of an increase in output of each sector.
For instance an increase of one dollar in output of the Animal Industries
sector in the Adelaide region would increase household income in that sector
within the region by $0.0725; (ii) the prodﬁctibn induced income effect,

which is the first round and industrial support effects (excluding the
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initial impact) in response to an increase in sales of one dollar to final
demand by each sector. For instance the production induced income effect

of the Animal Industries sector in the Adelaide region would be $0.0972

as a result of industrial support requirements. Finally (iii) the initial,
production and consumption:induced effect is listed; this figure is $0.9344
for the example quoted. W

The direct incomé effects indicate the iabour intensity of each
sector in each region. These show, as expected, a high degree of similarity
between regions with slight variations reflecting the efficiency of labour
use in particular sectors. There is, however, within each region a wide
disparity in this coefficient between sectors, reflecting the differences
in labour intemsity. This ranges, for example, from $0.2679 to $0.733C per
dollar of output in the Trade and Public Administration and Defence sectors
in the Adelaide Region. These differences have an important effect on the
calculation of both direct and indirect, and total income multipliers.

The total income effect shows a consistency between regions in
the upper and lower rankings. Those sectors with the highest direct
coefficients, namely Public Administration and Defence, show variable but
consistently the highest total income effects over 511 regions. This is
further evidence of the céntribution~made by these sectors to the personal
income of the South Australian regions. Each increase of one dollar in the
value of output of the Public Administration sector destined for final demand
in the Adelaide region, adds an ad&itional $1.1846 to regional household
income; the same dollar increase in the same sector in the Central région

would increase this income by only $0.8504.

Type I and Type Il Income Multipliers
As described above, income multipliers refer to changes in income

per dollar initial change in output. Income multipliers are conventionally
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converted to a “per unit measurement'" by the calculation of Type I and
Type II multipiiers.as described in Chapter 2. These were also calculated
for all reg;ons (Tables 6.7 to 6.24).

The Type IA income multiplier illustrates, for the Adelaide
region, that for each dol¥ar of initial income effect, the total initial
plus first round income effect in Seétor 1 (as a result of increased output)
will be $1;135, for Sector 2, $1.077 etc. When industrisl éupport effects
are included (Type IB), associated income effects for Sector 1 will be
$1.181 and when consumption induced effects are included (Type II) associated
income will be $1.740.

From Table 6.8: Type I and II Income Multipliers, Adelaide Region, 1576-77.

Type IA = 1 + F = Sector 1 1.1350
I | : ‘ 2 1.0776
3 1.4281
Type IB = I + P = Sector 1 1.1811
I , 2 1.1038
3 1.6671
Type II = I +P+C = Sector 1 1.7403
‘ 1 ‘ 2 1.6265
3 2.4565
where:
I = Initial effect
F = First round effect
P = Production induced .effect
C = Consumption induced effect.

Employment Multipl iers

. Tables 6.7 to 6.24 also present the GRIT II employmeﬁt multipliers
for the state and regions of South Australia. These also are p}ovidéd in
three forms, parallel to those described above for income multipliers. In

general terms, if the wage rate between sectors is constant, employment
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multipliers would be expected to reflect income multipliers in terms

of ranking between sectors and between regions. The extent to which

the income multipliers and employment multipliers vary in ranking
highlights difference in personal income levels between sectors. For
example, while the Trade sector showed the lowest requirements for the
direct income component iﬂ:Table 6.8,- its direct requirement in terms

of employment (Table 6.9) is relatively high. On the other hand the
mining sectors show low labour usage in terms of employment, but higher
contributions to household income, reflecting higher levels of wages and
salaries in this sector.

The column of initial employment effects show variations both
between regions for the same sector and between sectors in the same region.
The former is an indication of the differences in technology which exist
between regions in the same sector. For example, in the Animal Industries
sector which varies considerably in enterprise mix throughout the state,
in the South-Eastern Region requires 0.1310 units of labour per unit2 of
output - the same sector in the Adelaide region requires only 0.1145
employees to produce the same level of output. These differences in
technology,!both between sectors and between regions produce several changes
in the rankings of total employment multipliers when compared overall of
the regions of the state. These sectors, namely the Animal Industries,
Community Services; and Public Administration and Defence sectors show the
highest-ranked employment multiﬁiiérs, but the ranking of these three
sectors changes between regions. For instance tﬁe Animal Industries sector
shows the highest total employment multiplier in the Central, Eastern and
Séuth—Eastern regions, but is replaced in the first rank by the Other
agriculture sector in the Adelaide region, and the Building and Construction

sector in the Northern region.

2. I.e. per thousand dollars of output.
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General Comment on Regional Multipliers

The multipliers assembled in Tables 6.7 to 6.24 provide a wealth
of information relating to the response which can be expected within the
regions and state of‘South Australia to a change in economic circumstances.
Several important points need to be established at this stage. First,
although the uniform tables presented in this chapter enable comparisons
of multipliers between regions without difficuity, it should be remembered
that the industry content of some sectors will vary substantially between
regions in a state like South Australia which encompasses several climatic
and physical zones. This is so particularly with respect to the rural
industries which vary from vineyards to dairying to sheep, with different
combinations and technologies between regions. This variation is accompanied
by variations in the Manufacturing sector, which is dominated in
various regions by wine production, mineral production, or the production
of dairy products, or simply by highly-developed industrial complexes.
Although the industry content of other sectors, for example the Trade,
Public Administration and Finance sectors could be expected to be
reasonably constant between regions, it may be nscessary'to cdnsult
the non-uniform tables and multipliers to obtain a sufficient
understanding of the response of a particular region to a change in
economic circumstances. The analysis of this response should be
interpreted in the knowledge of the nature of the industries which
comprise the regional economy.

Second, the multipliers offer significant advantages and
improvements in the regional planning process or in the formation of
fegional policy. They provide an opportunity to isolate those sectors
which will contribute the highest additidnal output income and employment
in each region and thereby indicate those sectors which might

receive special attention if regional economic growth is to be encouraged.
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They provide also a basis of estimating the likely decrease in economic
activity associated with the closure or contraction of an industry.

Comparisons of sector multipliers between regions provide
measures of the response which can be expected in each region to the
establishment of a new industry or the expansion of any sector, and
thereby provide guidance to location policy. For instance, if it was
desired to locate an industry to maximise the increase in }egional
output resulting from the establishment of that industry, the regions
showing the highest relevant output multipliers would be considered
as the appropriate location.

Third, although the tables of multipliers offer a convenient
method of selecting regional economic growth strategiés, it should
be remembered that the multipliers are relevant only in the context of
the transactions table from which they are derived and should be
interpreted in this light. It often transpires, for example, that
the ranking of multipliers suggests that one or two sectors offer the
most promising avenues of regional expansion, but that the linkages
shown in the transactions tables suggest that expansion of these
sectors is potvfeasible(r The Manufacturing sector in many South Australian
regions illustrates this point; it shows consistently high output
multipliers throughout the regions and appears as a promising sector
for expansion of fegional output levels. This secfar is dominated
in many regions by rural processiné factories. The transactions
tables indicate strong linkages between the Manufacturing sector and
the rural industries, suggesting that the ouﬁput of this secter cannot
bé increased without concurrent increases in rural production.

Fourth, it is an advantage to consider all of the multipliers
for a region in determining regional development strategies, and to

consider these multipliers in terms of criteria for regional development.
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It is possible that the multipliers can indicate different directions

of development according te the development criteria, i.e. that

sectors with the highest output multipliers are not necessarily those

which would contribute the highest additional employment or income.

Alsc by considering separately the magnitudes of the initial and production
induced effects, and the consumption induced effects it is possible to determine
whether the expansion of any sector in a region will confer advantages on

the local sectors primarily through increased demand for industrial support

requirements or through increased household expenditures.

6.4 Summary

This chapter, with accompanying appendices, has provided
the empirical results of the GRIT II system for the state and the
regions of South Australia. The large volume of result¢s has allowed only
a highly selective discussion of the input-output tables and multipliers.
This discussion has been cast only in explanatory terms; the potential
contribution in understanding the structure and spatial response
pattern of the South Australian economy is enormous, but has not been

considered in this report.
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APPENDIX T

NATIONAL INPUT-QUTPUT CLASSIFICATION IN TERMS OF ASIC

1968-69

00 Agriculture, Forestry and Fishing

01.01 Sheep 0111, 0113 (part}

- 01.02 Cereal grains 0112, 0113 (part)
01.03 Meat cattle 0121
01.04 Milk cattle and nigs 0122, 0123
01.05 Poultry 013
01.06 Other farming - _ 014, 015, 016, 017
02.00 Services to agriculture - 020
03.00 Forestry and logging ' - 030
04.00 Fishing, trapping and hunting 041, 042
10 Mining
11.01 1Iron ' 1104
11.02 Other metailic minerals 110 {excl. 1104)
12.00 Coal and crude petroleum 120, 139
14.00 Non-metallic n.e.c. 140, 150
16.00 Services to mining _ 160

21-22 Food, Tobacce

21.0! Meat products ’ 211
21.02 Milk products ' 212
21.03 Pruit and vegetable products 213
21.04 Margarine, oils and fats 214
21.05 Flour mill and cereal food : 215
products
21.06 Bread, cakes, and biscuits 216
21.07 Confectionery and cocoa products 2181
21.08 Pood products n.e.c. 2182, 2183, 2184, 217

(including fish and sugar)
21.09 Soft drinks, cordials and syrups 2151

21,10 Beer and malt 2192, 2193
21.11  Alcholic beverages n.o.c. 2194, 2195
22.01 Tobacco products 2210

23-24 Textile and Clothing

23.01 Prepared fibres (cotton ginning, 2311 to 2313
wool scouring, top-making)

23.02 Man-made fibres, yarns and 2314, 2315
fabrics

23.03 Cotton, silk and fiax yarns, . 2316, 2319, 2322
fabrics and housshold textiles

+ 23,04 Wool and worsted yarms and 2317, 2318

fabrics _

23.05 Textile finishing 2321

23.06 Textile floor covering, felt 2331,2332

and felt products
23,07 Textile products n.o.c. (inel. 2333-2335
canvas, rope, etc.)
24.01 Xnitting mills 241
24,02 Clothing . 242
24.03 Footwear 243



25 Weod
25.01
25.02

25.03
25.04

26 Paper

26.01
26.02
26.03
26.04
26.05

Sawmill products

Plywood, veneers and menufactured

boards
Joinery and wood products n.e.c.
Furniture, mattresses, brooms
and brushes

¥

ES

Pulp, paper and paperboard

Fibreboard and paper containers

Paper products n.e.c.

Newspapers and books

Commercial and job printing
and printing trade services

27 Chemicals

27.01
27.02

27.03
27.04

27.05
27.06

27.07

27.08

Chemical fertilisers

Industrial chemicals n.e.c.

(plastic materials, synthetic
resins, industrial gases,
synthetic rubber, other basic
chemicals)
Paints, varnishes. and lacquers
Pharmaceutical and veterinsry

products, agricultural chemicals

Soap and other detergents

Cosmetic and toilet
preparations

Chemical products n.e.c. (incl.
ammunition, explosives and
fireworks)

Petroleum and coal products

28 Non-metgllic Minerai Products

28.01
28.02
28.03
28.04
28.05
28.06

29,31 Metals,

Glass and glass products

Clay products

Cement

Ready-mixed concrete

Concrete products

Gypsum, plaster and other non-
metallic mineral products

Metal Products

29.01
29.02
31.01
31.02

31.03

Basic iron and steel

Non-ferrous metal basic products

Fabricated structural metal
products

Metal containers, cheet metal
products

Cutlery and hand tools, metal

coating and finishing and
metal products n.e.c.

2511, 2512, 2515
2513

2514, 2516
252, 3443

2611

. 2612-2614

2615
2621
2622, 2623

2711
2712-2715 -

2722
2723, 2724

2725
2726

2721, 2727, 2718

273, 274

281

282

2831

2832

2833, 2834, 2835
2841-2843

291
282-295
311
312

313
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32 Transport Equipment

32.01
52.02
32.03

32.04

Motor vehicles and parts and
transport equipment n.e.c.

Ship and boat bhuilding
and repair

Locomotives, rolling stock
and repair

Aircraft building and repair

33 Machinery and Household Agpliances

33.01
- 33.02
33.03
33.04
33.05
33.06

33.07

Photographic, scientific
equipment etc.

Television sets, radios,
communication and electronic
equipment n.e.c.

Household appliances n.e.c.

Electrical machinery and
equipment n.e.c.

Agricultural machinery and
equipment

Construction, earthmoving and

materials handling machinery
and equipment
Other machinery and equipment

34  Leather, Rubber and Plastic Products

34.01
34.02
34.03
34.04

34.05

Leather tenning, leather and

321, 3225
3221, 3222
3223

3224

35

3321

3322, 3323

3324-3326

3331

3332, 3333

3334-3339

341

leather substitute products n.e.c.

Rubber products

Plastic and related products

Signs, advertising displays,
writing and marking equipment

Ophthalmic articles, jewellery,
silverware and other
manufacturing

36,37 Electricity, Gas and Water

36.01

36.02
37.01

Electricity generation and
distribution

Gas production and distribution

Water, sewerage and drainage

41,42 Building and Construction

41.01
41.02

Residential buildings
Other building and construction

342
343
3444, 3446

3441, 3442, 3445, 3447

361

362
370

411 (part), 42 (part),
411 (part), 412, 42 (part)

45-46 Trade, Transport, Storage and Communication

46.01
48.01
48.02
48.03
51.01
52.01

5$3.01
54,01
55.01

Wholesale trade

Retail trade

Motor vehicle repairs

Other repairs

Road transport

Railway transport, other
transport and storage

Water transport

Air transport

Communication

46-47 (excl.repairs)

48 (excl.repairs)
Re-definitions
Re-definitions
51

52, 55

53
54
56
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61-63 Finance etc.

71-94

99

61.01
61.02
61.03
61.04

61.05
61.06

Public Administration, Community Services,

Banking

Finance and life insurance

Other insurance

Investment, real estate and
leasing

Technical and other business
services

Ownership of dwellings

611

612, 621

622

613, 631, 632 (part), 636
633-635

632 (part) and imputed rent

Entertainment etc.

71.01

72.01

81.01
82.01
83.01
91.01

92.01

93- 01 '

Public administration

Defence

Health

Education, libraries, etc.

Nelfare services, religious
and community organisations

Entertainment and
recreational services

Restaurants, hotels and clubs

Personal services

Business Expenses

99.01

Business expenses

71, 8451-3

72

81

82 ‘

83, 841 (part), 842, 843,
844, 8454

91

921, 922
93, 94

Dummy industry,
No ASIC equivalent



Rursl Regioms

1..

2.

3.

4-

Animal industries

Other primary industries

Mining

lhnufacturihg

APPENDIX 11

Sector Classificstion

Provincial Regions

1. Animal industries

2A. Other igr culture

2B. Forest ry, fishing

3A. Cosl and crude
petroleun mining

38. Other mining

4A. Food manufacturing

Metropolitan Region § State

1.

2A.

4Al.

4”.

4A3.

Animal industries

Other sgriculture

Forestry, fishing

Coal and crude
petroleun aining

Other mining

Mest and milk products

Fruit and vegetable
products, cils and fats

Flour, cerxeals, bread

4A4. Confectiomery and other

food n.e.c.

Natiomal Sectors Includsd

01.01
01.03
01.04

01.02
01.05
01.06
02.00

03.00
04.00

12.00

4

11.01
11.02
14.00
16.00

21.01
21.02

21.03

21.04
21.05

21.06
21.07

21.08

Sheep
Mest cattile
Milk cattle snd pigs

Cereal grains

Poultry

Other farming

Services to sgriculture

' Forestry and logging

Pishing, trspping and
hunting -

Coal and crude
petroloum mining

Iron

Other matallic minersls

Non-metalilic n.e.c.
Services to mining

Moat products
Milk products

Fruit and veget:b_le

‘58

products
Margarines, oils s fats

Flour miii snd ceresl
food products
Bread, cakes znd biscuits

- Confectionery and coces

products

Food products n.e.C.
(including fish and
sugar)



Rural Rggions

Provincial Regions

4B. ¥ood and paper
manufacturing

4C, Machinery, appliances,
equipment

Metropolitan Region § State

4A5 . Beverages and tobacco

4Bl. Sawmills, plywoods

482. Joinery, furniture

4B3. Paper products

4B4. Newspapers, printing

4C1. Household appliances,
machinery and equipment

National Sectors Included

21.09
21.10

21.11
22.01

25.01
25.02

25.03

25.04

26.01
26.02

26.03

26.04
26.05

33.01

33.02

33.03
33.04

33.08

33.06

33.07

Soft drinks, cordials
and syrups

Beer and malt

Alcoholic beverages n.e-¢

Tobacco products

Sawwmill products
Plywood, veneers and
manufactured boards

Joinery and wood products

_h.e.c.

Fumiture, mattresses,
brooms and brushes

Pulp, paper and paper-
board

‘Fibreboard and paper

. containers
Paper products n.e.c.

Newspapers and books
Commercial and job primt~
ing and printing trade

services

Photographic, scientific
equipment etc.

Television sets, radios,
communication and
electronic equipment
n.e.c.

Household appliances a.-

Electrical machinery z;nd
equiprent n.e.c.

Agricultural machinery 20
equipment

Constriction, earthmeving
and materials handling
machirery and equipnef:™

Other machinery and

e. <

d

98



Rural Regions

Provincial Regions

4D. Metals, metal products

4E. Non-metallic mineral
products

4F, Other mmnufscturing

Metropolitsn Region § State

4C2. Motor vehicles, .shipi,
locomotives and aircraft

4D1. Basic irom and steel

4D2. Non-ferrous metal
basic products

4D3. Fabricated and other

metszl products

4E. Non-metallic minersl
products

L

National Sectors Included

32.01

32.02
32.03
32.04
29.01
29.02
31.01
31.02
31.03

28.01
28.02
28.03
28.04
28.05
28.06

4F1. Chemicals, petrolewm producs 27,01

27.02

27.03

27.04

Motor vehicles and parts
and transport equip-
ment D.e.C.

Ship and bost building
and repair

Locomotives, rolling
stock and repair

Aircraft building and
repair

Basic iron and steel
Non-ferrous metal
basic products

Fabricated structursl

metal products
Metal containers, sheet
metal products
Cutlery and hand tools,
metal coating and
finishing and metal
products n.e.C.

Glass and glass products

Clay products

Cement

Ready-mixed concrete

Concrete products a

Gypsum, plaster and other
non-metallic mineral
products

Chemical fertilisers

Industrial chemicals n.e.c
(plastic =aterials,
synthetic resins, in-
dustrial gases, synthetic
rubber,  other basic
chemicals)

Paints, vearnishes and
lacouers

. Pharmaceutical and veter-

inary products, agvi-

cultural chemicals



Rural Regions

Provincial Regions

Metropolitan Region § State

4F2. Textiles

4F3. Knitting wills, clothing,
footwear

4F4. Leather, rubber and
plastic products

4F5. Other manufacturing

National Sectors Included

27.05
27.06

27.07

27.08

23.01

23.02
23.03

23.04°
23.08

23.06
23.07

24.01
24.02
24.03

34.0%

Soap and other detergents

Cosmetic and toilet
preparztions

Qhemical products n.e.c.
(incl. ssmmition, ex-
plosives and fireworks)

Petroleum and coal prodcts

Prepsred fibres (cotton
gimning, :Jnol scouring,

Man-mads fibres, yarns

~ and fabrics

Cottom, silk and flax
yarns, fabrics and
household textiles

Bool and worsted yarns
and fadrics

" Textile finishing

Textile floor covering,
felt and felt prodixts

Textile products n.e.c.
(incl. canvas, rope,etc)

Knitting miiis
Clothing
Footwear

Leather tanning, leather
and lsather substitute
products n.e.c.

Rubber products

Plastic and related
products

Signs, advertisiag dis-
plays, writing and
marking equipment

Ophthalmic articles,
jewellery, silverware
and other manufacturing

L4

‘88
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Rural Regions

5.

10.

11.

Electricity, gas, and
water

Building and construct-

ion

Trade

Transport and
communication

Finance

Public administration
and defence

Commmity services,
entertainment

Provincial Regions

S. Electricity, gas and
water

6. Building and construct-

ion

7. Trade

8. Transport and
commmication

9, Finance

10. Public adeinistraticn
and defence

11A.Commmity services

'

Metropolitan Region § State

SAII
S5A2.

sAs.

9Al.

i0.

11A.

Electricity
Gas

Nater, sewerage

Building and construction

Trade

Transport

Commmnication

Finance

Public administration
and defence

Commmity services

National Sectors Included

36.01

36.02

27.01

41.01
41.02

46.01
48.01
48.02
48,03

51.01
52.01

53.01
54.01
55.01
61.01
61.02

61.03
61.04

61.05
61.06
71.01
72.01

81.01
82.01
83.01

Electricity generation

ar}d distribution

Gas production and dis-
tribution

Nater, sewerage and
drainage

Residential buildings
Other building and
canstruction

¥holesale trade
Retail trade

Motor vehicle repairs
Other repairs

Road transport

Railway transport, other
transport and storage

Water transport

Air transport

Communication

Banking

Finance and life insurance

Other insurance

Investzment, real estate
and leasing

Techknical and other
business services

Ownership of dwellings

Public administration
Defence

Health

Education, libraries, ectc.

Nelfare services,
religious and compumity
organisations

@20
O

-



Rural Regions

Provincial Regions

11B. Entertsinment etc.

Metropolitan Region § State

118, Entertainment etc.

——— - ——

National Sectors Included

91.01 Entertainmsat and re-
creational services

92.01 Restaursnts, hotelis sud
clubs

93.01 Personzl services

‘06
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APPENDIX ITI

TECENICAL APPENDIX

Australian Input-Qutput Table

After consultatidns with thﬁ Australian Bureau of Statistics (ABS)
Input-Output Section, the latest national table that could be made available
was the 1974-75 preliminary 109 sector absorption matrix. Input is by
industry and final demand category and output by commodity group, with
transactions measured in basic values, indirect allocation of competing
imports, and recording intra-industry flows.

This provided the study team with a dilemna. The methodology
required the national table to be in the form of industry by industry, in
basic values, and with direct allocation of imports. Several alternatives
presented themselves, none of which the study team were over enthusiastic
about:

(i) The 1968-69 national input-output table could be used. This
was the least appropriate alternative,

(1i) The 1968-69 national table could be updated tc the 1574-75
output figures by applying an RAS based technique. Althcugh

© this is part of'the procedure'used by the ABS in their updates,

it was not coasidered appropriate in this case as the research
team lacked substantial superior data to account for the many
structural shifts in the econony during the pericd 1968-69 to

1974-75. |

(iii) The 1974-75 preliminary table could be modified to convert it

to an industry by industry and direct allocation of imports basis.

Although the study team expresses reservations about the
suitability of any of the above options, it was eventually decided to opt

for the modification of the 1974-75 table. The conversion to industry by
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industry format was accomplished by the use of supsrior data and estimates
vhere available, using the breakdown of the difference betwen total
commodity supply and industry supply supplied with the preliminary table,
and the make matrix of the 1968-69 table where it appeared appropriate.
To reconcile any remaininggdifferences, an RAS procedure was applied to
the altered table, but this produced some unacceptable changes in many
coefficients that were considered accurate. As the remaining differences
between total outputs and inputs were minimal (ali less than one percent),
the RAS procedure was dropped.

The next step was to convert the table to direct allocation of

1 Imports are said to be directly allocated when

competing imports.
recorded in the table as an import to the sector which uses them, and
indirectly allocated when recorded as an import to the sector producing
similar commodities, i.e. that sector which would have produced the
commodities if local production dccurred.
When éompeting imports are indirectly allocated they are

usually explicitly assigned in the table as an addition to the output of

the sector indirectly importing them; when allocated directly they are
incorporated as a direct cost to the sector consuming the commodity. Each
1ntermedi;te cell of the transactions table includes both locally preduced
and compctitively imported commodities with indirect allocation, and only
the former with direct allocation. Thus with indirect allocation, competing
imports are counted twice, both explicitly as an import by the 'indirect'
sector and 1mplicit1yain the value of the commodities distributed from that
sector, whereas with direct allocation they are counted only once. It also
" follows that with indirect allocation sector output totals for each sector

are explicitly inclusive of competitivé imports, for distribution to

1. See Jensen, R.C., 'Some Accounting Prcocedures and their Effects on
Input-Qutput Multipliers', Annals of Regional Science, forthcoming.
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other sectors, but also inclusive of competing imports for use by
that sector.

It is ﬁecessary, therefore, to identify within each cell that
component representing competing imports indirectly allocated through

sector i, i.e.
]
X i3 * My
where x;j = transactions with indirect allocation of competing imports,

xij = transactions with direct allocation of competing imports, and

mij = competing imports indirectly allocated through sector i.

1f Mi =L mij is the total competing imﬁorts allocated through sector i,
then Mi ;ust be disaggregated into its components mij across row i. This
was performed on a proportional basis to the elements of row i. Within
each column these were summed to produce M; =1L mij which replaced the

i
appropriate Mi entry in the competitive imports row. The calculated mi.’s

3
were subtracted from the transactions with indirect allocation to provide
an estimate of transactions with direct allocation. New output totals
were then obtained by ¢olumm addition of'the xij's.

_ 'With respect to the national table used, one additional puint
needs to be mentioned. The resultant 1974-75 table is a gross table in
thaf intrasectbral transactions are recorded, whereas the national table

used in the original GRIT system was 2 net table. The resultant regional

tables are therefore fully gross tables, rather than hybrid gross/net tables,

Superior Data Collection

A major characteristic of the GRIT procedure is the utilization
of superior data where this is considered appropriate. Subject to the
format of the available data, superior information can be inserted into

the system in four stages:
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(i) disaggregated superior data - where data is available at the
disaggregated 109 sector regional level.
(ii) disaggregated/aggregated data - where data is available in a
form disaggregated by column and aggregated by rows.
(iii) aggregated superig; data - where data is available at the
non-uniform aggregation level ”
(iv) transactions superior data - where data is available in

transactions form at the various levels of aggregation.

The study team utilized all four stages of superior data insertion.

Superior data was obtained from various sources. Extensive
consultations occurred between the study team and the various ABS
departments, both at the state and national levels. All available
standard and non-standard publiéations were pe;used, and some detailed
information was obtained in the areas of agriculture, manufacturing, retail,
mining, and building and construction. The major input at the disaggregated
level were wages and salaries, and where possible these were verified from
several sources e.g. payroll tax data.

The study team also consulted with variocus state gnvefnment
departments, in order to isolate those industries which are peculiar to
the régién. This resulted in the drawjng up of a list‘of industries which
were considered not to conform to the national 'average', and consequently
the active sqeking out of information about these industries. Major firms
in‘tﬁese various industry groups were sufveyed directly in order to obtain
representative cost coefficients. The areas surveyed included ‘the motor
yahicle industry, clothing industry, agriculture machinery, white godds
industry (washing machines, refrigerators, etc.), and paper and timber
industries. The data thus obtained was utilized at both the disaggregated/
aggregated and aggregated stages of the GRIT procedure. A copy of the

questionnaire appears at the end of this appendix. Where possible initial
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contact was made with the firms on a personal basis to explain exactlf
what information was required. |

At the transactions stage of the procedure, various superior
data sourceé were utilized, Household consumption expenditure for the
state was obtained from the ABS household expenditure survey 1975-76, and
reduced to the sub-state regional lev;I by the use of location quotients.
Export data was obtained with the help of interstate trade statistics
supplied by the ABS. In this study other final demand was obtained as a
residual.

Other superior transactions data was inserted in the light of
additional information obtained after the preliminary and revised
preliminary tables were circulated. Members of the various state government
departments and the ABS were asked to‘critically evaluate the preliminary
tables. Anomalies discovered in the course of this evaluation occurred
primarily in the agricultural sectors and sales to final demand in the
state table, and the basic non-ferrous metal products sector in the
Northern'region, where it was found that the influence of mining in the
Broken Hill area was distérting the corresponding South Australian regional

sector.
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Name of firm

o

Locotion of octivity in S.A,

Business adidreas

%

Number of porsons employed

Total value of output ex factory

Yoar for which informotion is supplicd

(preferably 1976/77)

PLRCENTAGE () BREAKDUWN GF TOTAL LXPLHUTIURE
JOTAL OF cotvrritS A v T =. LUUY, '

of

DOERATING “0519

(GHGUTRES)

"

A
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8 SHrenh In
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y

B Doeat Hintside

r v
SN
LSS

(1)

Manufac tured feoed, drink,
tubacco .

()

Monufactured wood and

paper producty

{3)
Machineoy
Cequipment
oppliancey
(incl. vebicle parts)

(4)

ither metal products

(95)
Other manufacturnd products,
2.g. cement, paint, etc.

o

L

s e e e S © T g ATt
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, OPTRATING LOSTYS (UNhUINLSX
A B
B Svent i % Speont autside
5 A, SR,
{0)
Fuels, oils s

(7)

Llectricaty {anly 17 pur-
thased From electricitly
authnrity)

(4)

Building - canstruction

{(9)

Motor vehicle repairs

1o

Payments to transport‘
uperators freight and
persunnel Lrovel

(11)
Compunications
(telephone, postage, etc.)

(12)

Tinance: Bank and insur-
ance charges and business
surwvices

5

{13)

Paymonts to Governments

for services,
GUwerage, rato
(excluding tax

(14)

Community sorv
entertalnment,
Lion oxpensus,

(19)

c.g. water,
4, etc.
0S5 ) .

iceu,
accommodis-
ctae.

Wages, salaries
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G RATING COSTS (ONLDINGS)
S T S i
A by
& Speat in % Spent outside

SRV 3.h.
(16) .
Lross operating surplus
(imcluding interest,
dividends, depreciation
and profits, cte.)
(17)
Other (please specify)

3 1}

TOTAL
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‘SOME REFLECTIONS ON_INPUT-OUTPUT MULTIPLIERS

' !

-

G.R. West and R.C. Jensen
University of Queensland

ABSTRACT

It is possible to identify some important inconsistencies
in the definition of the components of input-oﬁtput multipliers
derived in the conventional manner. This paper identifies these
inconsistencies which occur in output, income and employment multiﬁliers,
with the result that valid comparison of direct and indirect effects
between multipliérs is not possible. A suggested re-definition of

input-output multipliers, considered to be free of these inconsistencies,

is provided and illustrated.
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This note is concerned with the interpretation of input-output
multipliers. Over many years and many empirical épplications of input-cutput
analysis, methods of calculating multipliers have been derived and some have
been accepted as 'conventional'. | They are conventional in that they are
taken for granted by most analfsts, and within certain limitg are accorded
the status of both theof;tical and,pm?irical legitimacy. Our concern is
not with the multiplier concepts, nor with the general methods of multiplier
derivation, but rather with the specific meaning of some of thebcomponents
of the multipliers and some apparent inconsistencies in interpretation.

This note briefly reviews the methods of calculation of the conventional
input-output multipliers in Part 1; Part 2 illustrates the inconsistencies
in interpretation in the components of these multipliers. Part 3 suggests

a multiplier format which we believe to be free of these inconsistencies

and simpler to interpret.

1. THE CONVENTIONAL MULTIPLIERS

It is possible from a study of the input-output literature
(particularly at the regional level) to recognise a conventional concensus
calculation format and terminology.1 This conventional format is described
below in algebraic terms is illustrated using a 3 x 3 simplified table of
the Queensland economy (Table 1), and its attendant A matrix, defined by

heavy lines in Table 2.

Output Multipliers

The multiplier logic is usually cast in terms of respdnse to
the stimulus of a dollar increase in output or sales of each sector.
Because of the linearity conditicns, the arguments apply equally to each

dollar of output or a dollar increase or decrease in output. For simplicity

1. This is described, for example in the two 'classics' of Chenery
and Clark [1] and Miernyk [2] and many other publications.
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we follow the convention of assuming an increase .in cutput, and refer as

an example to Sector 1. The initial stimulus of a dollar increase in

output of S?ctor 1 calls for fifst round increases in output of ay (30.671)
from Sector 1 (in addition to the dollar stimuius}, of 351 ($0.133) from
Sector 2 and so on., These a,, are ;QF separate industry or disaggregated
first round intersectoral effects. The total first round effect from

Sector 1 (conventionally termed the direct effect)}, follcwihg the doller

stimulus to Sector 1 is g 8. (or $0.327). We should note that the
first round effects exclude the initial dollar stimulus.

Now proceed from the A matrix to the general solution B = (I~A)'l.

Each element bij of B is a multiplier and indicates the direct and indirect
requirement of sector i per dollar (increase) in sales by sector j to

final demand. For example, the 'direct and indirect requirements from
Sector 1 (Table 3) per dollar (inqrease) of sales to final demand by
Sector 1 is $1.116, from Sector 2 is $0.205 and so on, giving a direct

and indirect output multiplier of § bil of 1.509. Note that this includes

the initial dollar stimulus. The same reasoning applies to the direct,

indirect and induced output effects taken from the augmented inverse

B* = ('I--A"')'1 (Table 5), obtained after closing A with respect to households
to cobtain A* (Table 4). fhe total direbt, indirect and induced output
multiplie;s, obtained in this three-sector case as 'g b;.,are respectively
1.999, 2.625, and 2.395. Note that these multiplieiglalso include the
original dollar stimulus. The sector output multipliers are shown in the
conventional format in Table 6; the sectoral incidence of the output

effects of Sector 1 are shown through disaggregated output multipliers for

Sector 7, in Table 7.

Income Multipliers

Input-output income multipliers are calculated from output

multipliers i.e. income increases in a sector are assumed to be linearly



102.

dependent on output. Income, usually defined as household (HH) income is
represented via the HH coefficients, in the HH row of Tabie 4. These
coefficients are termed the direct income change associated with an increase
of sales of“one dollar to final demand by each sector i.e. $3.105 in the

case of Sector 1. The direct and indirect (DI) income effects are

o

calculated by multiplying the elements of each column of the B matrix by
the corresponding HH coefficient e.g. for Sector 1 the calculation is
given in Table 8. The bi' hi provide the disaggregated income effects,

J
and the I bij hi’ or sum of these, provides the direct and indirect income
i
multiplier, which is parallel in interpretation to the direct and indirect
output multiplier from which it is obtained.

The direct, indirect and induced (DII} income multiplier is

taken in total from the HH row of the augmented inverse (Table 5) or
calculated in a disaggregated form for Sector 1 in Table 9.

The bij* h; are parallel in interpretation to the output elements of the
B* matrix. It is a feature of the input-output matrices that they sum
to equal the corresponding entry in the HH row of the B* matrix.

The sector income multipliers for this example are summarised in
conventional form in Table 10. The format is similar to that of the output
multipliers in Table 6, eicept that Type I and II multipliers are added.

The sectoral incidence of income effects of Sector 1 are illustrated in
Table 11; note that the direct income effects are restricted to that sector

which incurred the initial increase of sales of one dollar to final demand.

2, MOLTTIPLIER INCONSISTENCY

Inconsistencies in Output Multipliers

It would be conventional for the output multipliers in the
Queensland example to be published in the form similar to that shown in

Table 6. The total direct effects (Column 1) and the direct and indirect
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effects (Column 4) do not have consistent definitions; the former excludes
the original dollar stimulus, the latter includes it. The difference,
which is conventionally termed the indirect effect (Column 2) therefore
includes thg actual indirect or industrial support effects, plus the
original dollar stimulus. The induced effect obtained from columns (4)
and (5), excludes the dollar stimulus since both of these columns contain
the stimulus and it is netted out in ;ubtraction. Clearly, to be
consistent all three effects should exclude the initial dollar effect.

When considering disaggregated output effects so that the
sectoral incidence of the stimulus of the jth sector can be identified,
the above inconsistency is true only for the jth sector. For instance, the
sectoral incidence of the output stimulus to sector 1 is given in Table 7,
where the original dollar stimulus is included in the first row of

Column (2). For all other sectors the direct, and direct and indirect

effects are consistently defined.

Inconsistencies in Income Multipliers

As mentioned eérlier, income multipliers are effectivcly
calculated from output multipliers by multiplication of the disaggregated
output multipliers by HH coefficients. There is however a major inconsistency
in the terminology used in output and income multipliers. This inconsistency
lies in the use of the term 'direct': In the common usage of output
multipliers the term 'direct' refers to the direct or technical coefficients

which represent the first round effect on all sectors in the table, in

”

response to an initial stimulus of one dollar increase in final demand.
With income multipliers the term 'direct' is confined to the HH income

increase in own sector which accompanies the initial stimulus of one dollar

increase in sales. For the direct income effect to be defined consistently
with the use of the term in output multipliers, it would need to represent

the HH income increases in all sectors, associated with the first round
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output effect, to be obtained by multiplying first round output effects
(aij) by the corresponding HH coefficients (hi)' This is shown in
Table 13 for Sector 1; note that these exclude the initial income effect.
This means in effect that although the parallel usage of terms has developed,
the inconsis;ent definition of these terms has become common practice.
In effect while columns (1), of Tables 6 and 10 are similarly named, they
have quite different meanings. Similg;ly, columns (1) of Tables 7 and 11
are not symmetrical; the single entry in column (1) of Table 11 represents
the own-sector income effect.

The inconsistency is compounded when we consider the direct and
indirect income effects shown in column (4) of Tables 10 and 11. These
are conventionally obtained, as shown in Table 8, by multiplying the
elements of each column of matrix B by the appropriate HH coefficients.
The total direct and indirect (DI) income effect from a dollar increase

in sales by Sector 1 is & bi . hi (0.243), which now includes the initial

1
effect (0.105) since the unity is retained on the main diagonal of the B
matrix during the calculation of DI effects. The subtraction of the
conventional direct income4effect (own sector) from the conventional DI
income effect (which includes the own-sector, first-round and subsequent

round effects), provides an indirect effect (in column (2) of Tables 10

and 11) which is actually similar in content to the direct and indirect

effect in 6utput multipliers, by including both first round and subsequent-
round effects. Consistency in DI output and income multipliers could be
obtained only by deletiﬁg the unity from the diagonal of B matrix before
calculating the DI effects.

The calculation of DII income multipliers, shown in Table 9,
and the subsequent calculation of induced effects by subtracting DI from
DIT multipliers produces no inconsistencies in definition of induced

effects between output and income multipliers, provided both are calculated
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on the same basis, i.e. with the presence or absence of the unity on the

main diagonal.

Employment Multipliers

Conventional methods for the calculation of employment multipliers
are parallel to those. for the calculation of income multipliers. Clearly,
the inconsistencies noted‘in the interpretation of income multipliers will

extend also to employment multipliers.

3. A CONSISTENT PRESENTATION OF INPUT-OUTPUT MULTIPLIERS

This section provides a re-definition of input-output multipliers,
one which is consistent from output to income multipliers, and which retains
essence of the conventional multipliers. The discussion below avoids
use of the terms "direct" and "indirect'" because of the confusion of
meaning attached to these terms as evident in Section 2 above.

A multiplier is essentially a measurement of response to an
economic stimulus. In the case of input-output multipliers the stimulus
is normally assumed to be an increase of one dollar in sales to final
demand by a sector, and we are interested in the major categoriés of
response.in terms of output and income increases. These major categories
of effect/response are listed below and illustrated in Table 12. They are:

(i) The Initial Effect. This refers to the assumed dollar

increase in sales; it is the stimulus. It is the unity base
for the output multiplier and provides the identity matrix of
the Leontief matrix. Associated directly with this dollar
increase in output is an own-sector increase in HH income iﬁ
wages, salaries etc. used in the production of that dollar of

output. This is the household coefficient hi ($0.105 for Sector 1).
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(iii)

(iv)
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The First-Round Effect. This refers.to the effect of the

first round of purchases by the sector providing the additional
dollar of output. Clearly, in the case of the output multiplier
this will be 255 88 the individual sectoral effect, and the
column sum of th? elements of the A matrix, i.e. ; aij
as the total first round effecis of a dollar incréase in sales

to final demand by sector i. In the case of the income multipliers
this will be the HH income increases occasioned by the first

round requirements, i.e. aij hi for any individual sectoral

effect, or I aij hi for the total effect of sector i. (Table 13)
i

Industrial Support Effect. This term is applied here to

'second and subsequent round' effects as successive waves of
necessary output incregses occur in the economy following the
first-round impacts. The term specifically ex;ludes household
consumption induced effects; it is calculated from the open
inverse B, as a measure of industrial support requirements
associated with a given set of first»rouﬁd effects. The
industrial support output requirements must be calculated as the
elements of the columns of the B matrix, less the initial dollar
stimulus and the first-round rgquirements, i.e, z bij -1 - § B e
The income effects for each sector will be definzd consistently
with this, i.e. E bij hi_' hi - g a.lj hi" The first round and
industrial support can together)be described as the production

induced effect to distinguish them from the consumptioh induced

effect,

The Consumption Induced Effect. As mentioned in Section 2, no

inconsistencies in the definition of the induced effect in
output and income multipliers were apparent. The induced

effect here is therefore defined in the conventional way,
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namely as that induced by increased income associated with
increased output. This is recorded as the difference between
the columns of the open inverse B and the closed inverse B*, i.e.
as F‘bf. -z bij for output effects and I b;. hi -z bij hi for

i i i i
income effects.

These effect categ&ries avoid-inconsistencies between multipliers
by defining the income effects symmetrically with output eff’ects.2 Revised
output multipliers for the Queensland example are shown in Tables 14 and 15,
and revised income multipliers of consistent definitiom in Tables 16 and 17.
These multipliers indicate for example that a dollar increase in sales of

Sector 1 to final demand results in:

(i) an initial income increase to the workers/staff/owners in
Sector 1 of $0.105.

(1i) a first-round output effect on all sectors of $0.327 ($0.071

in Sector 1, $0.133 in Sector 2, and $0.123 in Sector 3),

accompanied by a first round income increases of $0.089, being

$0.007, $0.031, and $0.051 in each sector.

(iii) industrial support output effect of $0.182 (being $0.045,

$0.072 and $0.065 in the three sectors), which in turn is
accompanied by an income increase of $0.049, (being $0.005,
$0.017 and $0.027 respectively).

(iv) consumption induced output effect of $0.490 ($0.049, $0.173 and

$0.268 respectively in the sectors) and an accompanying consumption-
induced income increase of $0.156, being in each sector $0.005,

$0.040, and $0.110 respectively.

2. Table 12 provides opportunity for a useful summary of the inconsistencies
noted in Section 2. In terms of the nomenclature of Table 12, the
conventional system defines the effect as:

OQutput Multipliers  Income Multipliers

Direct (ii) (1)
Indirect (1)&(i11) (i1)&(iii)
Induced (iv) (iv)
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Type I and II Multipliers

The question of Type I and Type II multipliers deserves attention.
The output multipliers are calculated both in the conventional system and
the system suggested in this paper, on a 'per unit of initial effect'
basis - i.e. output resﬁonse§ to a dollar change in output. Income
multipliers as described above refer to“ch;nges in income per dollar initial
chanée in output. Income multipliers are conventionally convertgd to a
'per unit' measurement by the calculation of Type I and II multipliers as:

Direct, indirect § induced effect
Direct effect

Direct § indirect effect .
Direct effect >

Type I = Type 11 =

Type 1 and II multipliers therefore measure the DI and DII income effects
per unit of income generated within the sector expanding production, on an
‘own-sector' basis, as a result of an increase in sales to final demand.
The output multipliers and the Type I and II income multipliers therefore
have a common structure, measuring a response per unit of initial effect.
The redefinition of multiplier components to produce consistency
suggests a‘re-examination of Type 1 and I1 multipliers. Analysts arxe
likely to be interested in income generated per unit of initial'effect -
in this case it is probably useful to retain the general Type I-Type Il
format, but to distinguish between the' first-round, industrial support

and consumption induced effect in this manner:

« 1s.- . Initial + First Round effect _ IF
Type IA Income Multlpléer = Tnitial effect (1) = 3
| . 2. _ Initial + Production Induced Effect. _ IP
Type IB Income Multiplier = Tnitial effect (1) = 3
Type Il Income Multiplier = Initial + Production Induce?ngugzgsgggzz:n e
Initial effects (1) I

These are shown for the Queensland example in Table 18.




109.

CONCLUDING REMARKS

The suggested multiplier format has two advantages. First, it
ensures that the terms used in defining the component effects of multipliers
are consistently applied in both output and income multipliers; this is
not a fea;ure of the multiplier format in conventional use. Secondly,
procedures for income (and employment) multiplier calculation are
considerably simplified; output ef}ects can simply be multiplied by
appropriate income (or employment) coefficients to obtain corresponding
multiplier components. This also is not a feature of the conventional
format. The system suggested in this paper has replaced the conventional

format in our input-output studies.
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TABLE 1: TRANSACTIONS TABLE, QUEENSLAND, 1973-4($m)

8 Intermediate Sectors

- Household Other Final Total

b § 1 2 3 Consumption Demand Cutput

E 9 1 129.1  703.5 20.6 102.4 864.3 1819.9

g0 2 242.5 778.6  359.2 762.2 1897.3 4039.8

— 3 224.0 503.2 536.7 1434.2 1325.5 4023.6
Households 191.6 946.9 1660.4 - - 2798.9

Other Primary
Inputs 1032.7 1107.6 1446.7 500.1 429.2 4516.3
Total 1819.9 4039.8 4023.6 2798.9 4516.3 17198.5

TABLE 2: DIRECT COEFFICIENTS MATRIX, QUEENSLAND, 1973-4

1 2 3
1 071 .174 . 005
2 .133 .193 . 089
3 .123 . 125 .133
Total

Intermediate .327 .492 227
Households . 105 .234 .413

Other Primary
Inputs .568 .274 . 360
Total 1.000 1.000 1.000

TABLE 3: B = (I-A)” ', QUEENSLAND, 1673-4

1 2 3
1 1.116 .246 .032
2 .205  1.304 .136
3 .188 .222  1.178

Total  1.509 1.772 1.346

TABLE 4: A* MATRIX, CLOSED WITH RESPECT TO HOUSEHNOLDS,
QUEENSLAND, 1973-4

1 2 3 Households
1 .071 .174 .005 .036
2 .133 .193 .089 .273
3 .123 .125 .133 .512
Households . 105 .234 .413 -
TABLE 5: B* = (I-A*)" 1, QUEENSLAND, 1973-4
1 2 3 Households
1 1.165 .332 .138 .204
2 .378  1.604 .505 .710
3 .456 .689  1.752 0 1.102

(Total) (1.999) (2.625) (2.395)
Households . 399 .695 . 856 1.643
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TABLE 6: SECTOR OUTPUT MULTIPLIERS, QpEENSLAND, 1973-4
Direct(a) Indirect(b) Induced(c) Diréct(d) Direct(e)
' and Indirect and
Indirect Induced
Sector 1 (2) (3) 4) (5)
1 . . 327 1.182 .490 1.5086 1.999
2 .492 1.280 ' .853 1.772 2.625
3 .227 1.119 1.049 1.346 2,395

(a) From Table 2
{b) Column (4) less column (1)
{c) Colum (5) less column (4)
(d) From Table 3
{(e) From Table 5

s

DII Income Multiplier = .398

TABLE 7: DISAGGREGATED QUTPUT MULTIPLIERS, SECTOR 1, QUEENSLAND,
1973-4
Direct(a) Indirect(b) Induced(c) Direct(d) Direct(e)
and Indirect and
Indirect Induced
Sector ) (2) (3) (4) (5)
1 .071 1.045 . 049 1.116 1.165
2 .133 .072 .173 . 205 .378
3 .123 . 065 .263 .188 .456
.327 1.182 . 490 1.509 1.999
(a) From Table 2
(b} Column (4) less column (1)
{(c) Column (5) less column (4)
(d) From Table 3
(¢) From Table 5
TABLE 8: CALCULATION OF DIRECT & INDIRECT INCOME EFFECTS, SECTOR 1
Sector : b, h, b., h,
LIS il i i1 1
(1) (2) (3)
1 1.116 . 105 117
2 .205 .234 .048 e d s n
3 .188 .413 .078
DI Income Multiplier = .243
TABLE 9: CALCULATION OF DIRECT, INDIRECT § INDUCED INCOME EFEECTS, SECTOR 1
* *
Sector b].1 hi bil hi
(1) 2y (3)
1 1.165 .105 122 :
2 .378 .234 .088 e eeee e en {(2)
3 .456 413 . 188
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TABLE 10: SECTOR INCOME MULTIPLIERS, QUEENSLAND, 1973-4

Direct(a) Indirect(b) Induced(c) Direct(d) Direct(e) Type I(f) Type 1
and Indirect §
Indirect Induced
Sector (1) (2) (3) (4 (5) (6) (7)
1 .105 .138 .156 .243 .399 2.31 3.80
2 .234 .189 .272 .423 .695 1.81 2.97
3 .413 .108 .335 .521 . 856 1.26 2.07

(a) From the Households row of Tables 2 or 4

(b) Column (4) less columm (1)

{(c) Column (5) less column (4)

(d) Calculated as shown in Section 1

(e} Calculated as shown in Section 1 or taken as the HH row
of Table S

(f) Column (4) divided by column (1)

(g) Column (5) divided by colum (1)

TABLE 11: DISAGGREGATED INCOME MULTIPLIERS, SECTOR 1, QUEENSLAND, 1973-4

Direct Indirect(a) Induced(b) Direct and Direct,
Indirect Indirect §

Induced

Sector (1) (2). (3) (4) (5)
1 . 105 .012 . 005 117 . 122

2 - .048 . 040 .048 .088

3 - .078 110 .078 .188
.105 .138 .155 . 243 . 398

(a) Column (3) of Table 8, less column (1) of this table.
{(b) Column (3) of Table 9, less column (3) of Table 8.

TABLE 12: OUTPUT AND INCOME EFFECTS OF AN INCREASE IN SALES TO FINAL DEMAND

Qutput Multipliers Income Multipliers
General Case Example General Case Example
(i) 1Initial Effect 1 1 h. 105
Production Induced Effect .
(ii) First Round Effect I a.. .327 Z a.. h, .089
;] ; 13 i
(iii)Industrial Support .
Effect Lb,.-1-T a,. .182 b, h -h.-Z%a .h 049
1 134 1] g i1y i1
©) Eorcrmtan IbY.-Ib,, 490 L b h.-fb, h,  .155
Induced Effect i it i It 11
Total L bl 1.999 £ bi, h, .398

ij i i




i14.

TABLE 13: FIRST ROUND INCOME EFFECTS, SECTOR 1, QUEENSLAND, 1973-4

Sector ail hi ail hi
1 071 . 105 007
2 .133 .234 .031
3 . 123 .413 .051

First Round Income Effect = .089

TABLE 14: SECTOR QUTPUT MULTIPLIERS BY FOUR CATEGORIES OF EFFECT,
QUEENSLAND, 1973-4

Consumption
Sector Initial First Round(a) Industrial(b) Induced Total
Support
1 1.000 . 327 .182 .490 1.899
2 1.000 .492 .280 .853 2.625
3 1.000 .227 .119 1.049 2.395

(a) from Table 2.
{(b) from Table 2 § 3, using formula (iii) of Table 12.
(c) from Table 6.

TABLE 15: SECTORAL INCIDENCE OF QUTPUT MULTIPLIERS BY FOUR CATEGORIES
OF EFFECT, SECTOR 1, QUEENSLAND, 1973-4

(a) Consumption
Sector Initial First Round‘? Industrial Induced Total
Support
1 1.000 .071 . 045 . 049 1.165
2 - 133 072 .173 .378
3 - . 123 . 065 .268 .456
1.000 . 327 .182 .490 1.999

(a) from Table 2.

TABLE 1o: SECTOR INCOME MULTIPLIERS BY FOUR CATEGORIES OF EFFECT,
QUEENSLAND, 1973-4

. Consumption
Sector Initial First Round Industrial Induced Total
Support
1 .105 .089 . . 049 . 156 . 399
2 .234 .115 .074 .272 . 695
3 .413 .077 ,032 . 335 .857

-

TABLE 17: SECTORAL INCIDENCE OF INCOME MULTIPLIERS BY FOUR CATEGORIES
OF EFFECT, SECTOR 1, QUEENSLAND, 1973-4

Consumption
Sector Initial First Round Industrial Induced Total
Support
1 .105 .007 . 005 . 005 .122
2 - .031 .017 .040 .088
3 - .051 ,027 .110 .188

B PO ettt [ [RREN

.105 .089 .049 . 155 .398

rt
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TARBLE 18: TYPE 1 AND TPE 11 MULTIPLIERS, QUEENSLAND EXAMPLE

Conventional Multipliers Suggested Consistent Multipliers
. DI 1

Type I = T Type IA =-ﬁ?
Sector 1 2.31 Sector 1 1.85
2 1.81 2 1.49
3 1.26 2 1.19

Type 1B = IP
Secter 1 2.31
2 1.81
3 1.26

Type 11 Type I1 = E%E

Sector 1 3.80
2 2.97
3 2.07

Sector 1 3.80
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APPENDIX V

A PROCEDURE FOR ACCURACY OPTIMIZATION

IN INPUT-OUTPUT COEFFICIENTS

G.R. West

(University of Queensland)
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ABSTRACT

Analysts const;ucting andwapplying regionél input-output
tables will normally have limited budget resources. Once a prototype
table has been produced, it would be inefficient for the analyst to
spread these resources evenly over every cel; in the table; in order
to obtain superior or updated estimates. This paper demonstrates
that it is possible to rank the coefficients in order of the importance
that errors in these coefficients have on the input-output multipliers,
A selection of criteria to choose from in determining this ranking is
provided. It is then demonstrated how this ranking can be used as an
input to an optimization model to determine exactly which coefficients
the analyst should concentrat? on in order that multiplier accuracy is

maximized subject to limited budget resources.
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I Introduction

In both the derivation and application stages of input-output
analysis, it would be of interest to the analyst if he could rank the
direct coefficients in terms of the relative importance of their
effects’ on the input-output multipliers.

In the construction stage, for example, prototype tables are
usually compiled and é}ogressivehy dpdated in the 'critical' areas
until the analyst is satisfied with the final transactions table.

In the apélication stage, if the analyst'is interested in particular
sectors, he should give these sectors, together with other strongly
interconnected sectors, close scrutiny before proceeding with the
impact analysis. Therefore if the analyst can rank the coefficients
in order of their relative importance in terms of the magnitude of
the effect errors in the direct coefficients have on the final
multipliers, he can get some idea as to which coefficients and sectors
he should concentrate on in order to minimize the final multiplier
errors, subjcct to the limited resources available.

No previous work has been published on this specific aspect
to the author's knowledge. Previous work has been done on some
aspect§ of coefficient'error, but the analysis has not been carried
through to the extent of explicitly ranking the direct coefficients in
order of their importance, nor to the ultimate end of using this
ranking in a mathematical optimization model. This paper attempts to
fill this gap. In Section 1I, some background work is presented.
Section III develops the mathematical formulation of multiplier errors,
and Scction IV suggests a possible optimization model. Section V
presents an empirical example, and finally Section VI outlines the

important conclusions.
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11 Background

An analyst compiling regional input-output tables will normally
have limited resources available in terms of money and time. It will
be very likely not possible for the analyst to give very close scrutiny
to all of the coefficients in the prototype table. The question then
arises: which coefficignts should he give first priority to, and which
coefficients should héipay less atténtion, if any, to. Previous work
has provided some hints to the answer of this question.

EJans [2] was concerned with the suspicion that relatively
small errors in the direct coefficients (aij) might cumulate to
relatively large errors in estimates of sector output. lle concludes
that two errors opposite in sign could be compensating in their effect
on the Leontief inverse, and that the 1/0 model has an "inherent ability
to minimize the undesirable effects of data imperfections' (p. 461).
However Evans concerned himself solely with the output vector, and did
not consider the effects of errors on multipliers. Similarly, GQuandt
{6, 7] was concerned with the output vectors and used shocking techniques
on the aij'g to test the relationship between the distribution of the
errors and the distribution of the solution. Quandt showed that the
skcwneés of the a5 errors tends to be transmitted to the solution
vectors, and suggests.the lognormal can be used as an approximate
distribution of the solution.

More recently, Stevens and Trainer [8] argue that errors in the
aij's do not have serious effects on outputs and multipliers, and that
hpusehold and regional purchase coefficients exert the most important
effects on overall accuracy. Burford and Katz {1] also support this
view. They suggest the distribution of coefficients in the columns
has a relatively small role in the determination of multiplier values,
and that the main determinant of multiplier values is the column totals

of the A matrix. However both Stevens and Trainer and Burford and Katz

concerned themselves with the specific case of fixed absolute errors in
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the direct coefficients.

On the other hand, West and Jensen [2] used shocking techniques
to examine the cffects of proportional error in the aij's cn the
multipliers, and conciude '"that the instability of output multipliers
varies directly with both the size of the multiplier and the extent to
which individual coefficients dominate their respective columns in the
technology matrix. This suggests that greater attention should be given
to sectors showing larger multipliers, particularly if their columns are
relativel; dominated by a small number of cells" (p. 25).

Jensen and West [5], in an attempt to nail down the effects of
coefficient size on the multipliers, performed experiments on 14 empirical
tables by progressively removing the coefficients in order of their
magnitude, from low to high, both cumulatively and with replacement,

They conclude that there is ''soms empirical support for the notion that
the relatively larger coefficients exert relatively more influence on
multipliers; it also provides empifical support for an accuracy-
maximizing approach to multiplier derivation. This notion, implied in
most operational circumstances and probably accepted generally by
analysts, is that budget resources available to the analyst should be
directed to ensuring accuracy in the relatively large coefficients,

and allocated in decreasing amocunts to progressively smaller
coefficients" (p. 14). |

Both the West and Jensen and Jensen and West conclusions are
correct, but they do not go far enbugh. The West and Jensen paper
possibly comes closest to the correct answer by claiming that s{ze
and distribution of coefficients within columns, together with the
size of the corresponding output multiplier, are the main determinants
of multiplier values, but do not take account of the distribution of
coefficients across columns. The same is true for the income multipliers.
The Jensen and West paper acknowledges that coefficient size is important,

but does not realize that the internaldistribution of the coefficients



is alse a major factor. That is, neither of the above papers take into
account the level of interconnectedness of the table, nor its level of
aggregation. The following model explicitly takes account of these
factors.

Before the model is presented, one additional point needs to
be mentioned. An efficiency optimization technique based on principles
similar to the above, depends on the notion of what can be called
hoiistic accuracy, in the sense that the table should be as” represent-
atively accurate as possible in the overall sense, i.e. in the operational
sense of applying the table. The normal concept of accuracy, partitive
accuracy, on the other hand, is where each individual cell, regardless
of its relative importance, is deemed accurate. However an input-ocutput
table, per se, doesn't mean much; the test is in the empirical application
of the table. Thus it is important that the overall picture is
representative of the economy, i.e. the major sectors and linkages are
reproduced accurately, but the less important cells which exert little
influence on the multipliers, etc., need not be reproduced with the
same degree of accuracy. This concept of accuracy was explicit in the
work of Jengen, Mandeville, and Karunaratne [4], and is a necessary
concept in any technique used to develop regional input-output tables
within a reésonable time (and money) horizon. For a comprehensive

discussion on the concept of accuracy, see Jensen |3].

IIT Errors in Multipliers - Mathematical Formulation

Suppose we have an initial estimate of an input-output direct
coefficient matrix,A. Then it is likely that all, or some, of the
direct’coefficients, aij’ contain errcrs, dij’ either absolute or
proportional. If the errors are absolute errors, what we in fact have

are first estimates of the true coefficients (aij + dij). On the other hand the

errors in the coefficients may be pruportional errors, in which case
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] 1 i .. ¥+ 3..D..}e
, and we have first estimates of (a1J aljle)

45 7 245055
The aim of this section is to find what affect, if any, the
coefficient errors have on the various input-output multipliers. The
analysis that follows is based on the assumption that the initial
coefficient error is proportional, but this does not restrict the
analysis in any way. In fact the assumption of abseolute coefficient
errors is mere restrictive, and the following theory can easily be
converted to the analysis of absolute errors by substituting dii for

B

p In the empirical sense, therc is little to suggest either

ETIEE
error format is morec likely to occur, and one can find arguments in
favour of both propositions. Given that a decision had to be made,
however, the author is marginally inclined towards the proportional
error theory, primarily on the basis that we would expect, ceteris
paribus, larger coefficients to cbntain larger errors.

All the input-output multipliers are calculated from the
Leontief inverse, B = (I-A)“I.‘ Therefore we need to know how the
error matrix D = [dij] = [aijpij} affects B. In other words, if
we apply the usual theory to the coefficient matrix (A),
we obtain (I-A)_1 which is not equal to the 'true' inverse (I~A~D)”l.
The question we therefore need to answer is: how is (I—A-D)'1
related to (I—A)—l?

Let us write:

(I-A-D)

i

(I-A) (I-8) (1)

I-A - (I-A)8

and we have

D

[}

(I-A)8 ()
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From (1):

a-a-y°t = g-0)y ta-ayt

]

(1+e+92+e3+ ...)(I-A)‘1

i

it

(1»A)'1 + e(I-A)'1 + Bz(lwA)'l LI

B + 6B + ezs oL (3)

1]

But, from (2):

8

t

(I-A) D
= BD

and therefore (3) becomes:

(I-A-D)’1 = B + BDB + (BD)ZB + (BD)SB + .
= B + BDB + BDBDB + BDBDBDB + .
= B+ El + E2 + E3 + ..
=B+ E (4)
where E = E1 + E2 + E3 + ... is the error induced into (I—A)'1 in

response to an initial error D introduced into A,
Consider the error component El first:

Now the (i,j)th element of BD is Ib
k

and the (i,j)th element of E1 = (BD)B is £(Ib
| 2 k

ik%k3iPkj
1k Pk P g5
The error in the jth output or column multiplier is therefore

1(OM.
el( J)

il

LLLb. Probp .
i 2% ik k2 Pyt %j

’iiOMka‘k Pr L g (5)

and the total absolute error over all j output multipliers is

]

i}

€l = Lel(OM,)
j J

b

LIIOM a . p é 0
i h2kaPal o5

Eﬂz(omkak 2Py o RMy (6)

th : th 88
whgre RML denotes the % Trow total of B i.e. the £ row multiplier,
which represents the change in output of the lth sector in response to
a one dollar change in final demand of all sectors. €l denotes a scalar

formed from the summation of elements in the matrix Ei.
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LEquations (5} and (6) throw an interesting light on the
coefficient error problem. For example, suppose an €rror occurs in
one cell a g The subsequent error in the jth output multiplier
depends not on the size of the jth output multiplier, but the magnitude
of the output multiplier corresponding to the row sector where the
original error lies i.e, OMk' If errors exist in more than one (but
not necessarily all) éf the direct coefficients, the error in the jth
" output multiplier depends on the sum of the output multipliers of the
errored ro; sectors. The error in the jth output multiplier in
response to an error in the direct coefficient A is found by weighting
the error in 3 by the cutput multiplier of industry k and the sectoral
output multiplier from industry %2 into industry j. The error over all
output multipliers is the sum of the errors in 2 e weighted by the output
multiplier from industry k and the row multiplier of industry %.

Not only does this give an estimate of the total error over
all output multipliers, but it also tells us the relative importance
of the nij coefficients in which errors occur. For a given proportional
error in any_aij, we would want to reduce the error in tﬁose cells
which correspond to large aij's, combined with large row and column

multipliers.

Equation (6) is a summation of terms, and can be rewritten as

Q= D0M g3y 01Pyy 01y * MM o3y goPig goRMpy + ol
N
tOM A niPrq, 2™y t e ] )

where the terms in the series [ ] can be written in sequential order
from high to low. We then have a sequential list of cells which
contribute, in order of importance, to the overall multiplier error.

in terms of relative efficienCy,‘therefore, we should concéntratc firstly

on reducing the error in the coefficient a secondly in the
‘ Y

k1,21,
coefficient ak2 02 and so on.
o s
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Also note from equation (6) that the total multiplier error
is a function of several factors; (a) the size of the original error
P g (b) the magnitude of the corresponding direct coefficient a g
(c) the level of interconnectedness {the values of OMk and ng}, and
(d) the level of aggregation (the range of values of k and %). Thus
errors in the coefficients give rise to relatively larger multiplier
errors in more intercd;nected tables and more disaggregated tables.
"Within any given table, cells which contain large direct coefficients
and also égrfespond to large row and column multipliers have a larger
effect on multiplier error than other cells.1

In an operaticnal sense, we need to make the broad assumption
that the proportional error in each coefficient is roughly of the
same magnitude. We need not specify a particular value. In situations
where more detziled knowledge of the local economy is available, one may
be able to obtain rough ratios of these errors e.g. one may be led to
believe that the error in one particular coefficient is approximately
twice as large as in other coefficients. Remember, the above model does
not aim to tell us what the errors are (although in some circumstances
it can provide a rough estimate). It only gives us a pointer which
indicates which cells we should be concentrating on, in the light of
all the priof available information.

If we assume that Py g = ﬁ for all k, & , then equation (6)

{and (7)), becomes2

el = piiOMkakﬁﬂMﬁ ‘ (8)

1. These cells need not necessarily correspond to cells containiﬁg just
large aij‘s. In the case of the five sector Queensland input-output

. Table f#] the rank correlation coefficient between the rankings of the
aij's and the OMkaszMV'S listed in ovrder of magnitude from high to

low is 0.97. The slight difference between the rankings can be
accounted for by the level of interconnectedness (i.e. the positicning
of the large aii's relative to each other in the table) which is not

taken into account when simply ranking the aij‘s from high to low.
2. The assumption of constant coefficient error (either abscolute or

proportional) is also implicit in the partitive accuracy concept,
i.e. locking at each cell in turn without any prior ranking procedure.



126. '

Each term in the summation can be arranged in a matrix format, and these

elements can easily be calculated. All that is required are the matrices

A and B,
— =
OMlauRM1 OMZaZLRMl e
, OM,a,,RM,
El‘ = p . (9)
OM.a, RM . .... OM a RM
1'In n , nnn n

where E1” denotes the matrix of absolute multiplier error components,
as distinct from El which is the matrix of errors in the elements of B,
Once the error matrix El1"has been obtained, the elements can simply be
ranked. The transpose of these elements in the A matrix then gives
the relatively important coefficients.

In the simple case where a g Prg = dkz is assumed to be
constant, i.e. there is a constant absolute coefficient error, equation

{8) reduces to

el

d I T OM RM
9k k2

2

it

dT (10)

Where T denqtes the sum of the elements of the Leontief inverse, B

i.e. T = L L b..
i3 1l

In this case, all that is required to rank the coefficients is the patrix
B.

The analysis so far has concentrated on absolute multiplier error.
This may not be a satisfactory criterion, as multiplier size is ﬁbt taken
into account. A more appropriate measure would be average proporticnal
multiplier error. |

Proportional ocutput multiplier errcr can be measured in two

ways: (a) the error as a proportion of the total multiplier, or (b) the

error as a proportion of that portion of the multiplier above unity. Again
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there are advantages and disadvantages in each approach, and the

analysis can easily accommodate either method. For the seke of consistency
with previous analysis and uniformity across multipliers, we will use the
former approach, stressing that it is not necessarily more correct.

The proportional multiplier error in the jth

output multipligr

is, from equation (5):3

-

e1(OM.) £z b
= 23
“m“Lj vk M a,p, (o*u'j’-) (12)

and the average proportional multiplier error is thus
1(0M.)
W S, J T - W
nj(OMj i sk kmBe §oth LY
J

b

£ : ;
where 5ﬁ% is the proportion of the column total which lies in

cell (2, j) of B, and n is the number of intermediate sectors.
Again using the broad assumption that Pyg is constant for

all k, 2 we have

1(0M,) | 5
Yo% gt gDt o, e, BT
o5t ) T ek K KD (s
J ' J
and each term in the series can be compiled into an error matrix as
previously,4‘viz:

£9°9 Sty [ L ,'.“'g’ A 443 ,%‘ [0 g £

3. Using the second measure, we would have

vy i T
= y 14 __‘.e'.l.....
O c sk Kk ke Pk (mj-l‘ ;

Also note that we need to measure the error relative to the estimated multipliex

4, Avecrage proportional multiplier error is the criterion used by
Jensen and West [S]. As noted previously, their results
imply that the a,. coefficients should be ranked from high to low. Com-
paring this simpi% ranking with the ranking obtained from equation (14)
for the Queensland table, results in a rank correlation coefficient
of 0,98.



b b, .
£ lj, OM) a 1j
E1=" lom a " (EZia (15)
o 1 712 j OMj :
b b_.
L al | L)
Lfrl In j (omj) My 2 j(OMj]

where E1 is used to distinguish the error matrix from El,, as now each
element is a measure of an error component in the average proportional

multiplier error, rather than the absolute multiplier error.

Simplifing further by assuming constant absolute coefficient

errors reduces equation (5) to

el(OM) = d ;oM by;
= 4T oM (16)
and thus
SO L o (17)
N

i.e. the proportional output multiplier error is constant, irrespective
of the sector number. The average proportional multiplier error is

thus also

p €1(0M)
j("aﬁ;—“-J = dT (18)

0
n

It should be noted that the above analysis is equally applicable
to income and employment multipliers. Income multipliers are obtained by the
scalar multiplication of B by the househcld coefficients, i.e, h{ B;
thg employment multipliers by the employment coefficients, i.e, e, B.
(The output multipliers involve scalar multiplication by 1.) Summing
the columns, of course, gives the multipliers. Equation (4) thus becomes,

for example,



129.

-1 :
hi(I-A~D) = hiB + hih

Let us now consider briefly the error componenti E2: Now

from equation (4) we have

= (BD) (BDB) = (BD)El

. .. th R & L
and therefore the (i, j) element of E2 is o (q b1q . pqm}(Pk ok ke P sz)

th

The error in the j  output multiplier is then

H

(b,

LI &
EZ(OMj) imtq iq qm pqm) (2 k mk Y pkl )

L L

m(q o q qm pqm)(z k mk 3kr P bz“) W

Again summing over the j multipliers gives

L . 0 )
= = "
€2 3 eZ(OMj} m(q OMq aqm pqm)(z k mk 3,0 Py RM (20)
Assuming Pyy is constant for all k and % gives
e2=p> ¢ oM a )¢ RM, ) (21)

m-q q qm’ ‘2 k mk 'Y)

and under the further assumption of constant absolute errors,

2

€2 d

L 1L
(q OMq)(z k bmk RMQ)

b= ]

2

(7

L]

a“ T (22)

In a similar mahner, he can show that

e3 = a5 14 | (23)
and the total multiplier error over all multipliers under the assumption
of constant coefficient error is

€ = €l + €2 + €3 + _...:.

a1l + a4 . dit e L.

#

i

dT [1+dT + (@T)% « @)’ + ..... ] (24)
i.e. in terms of the total multiplier sum we can write:

A gives rise to T
and (A+D) gives rise to T + de + dzT3 $ ooooc

= T[1+dT + @D% + ..... ] (25)
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This may give us a very rough estimate of total multiplier error.
Getting back to the more realistic situation of proportional

multiplier error, we get from equation (19):

eZ(OMj) r T bzﬁ
OMj " m (q OM q qm pqm)(1 k mk o Pk 5ﬁ§)) ()

and the average proportional multiplier error is

€2(0M.) 5 b

11 1tz £z , %y, ,

L o, )= 5 o (G ™ %m Pqn) &k Pmk ke Pxa j(omi)) 0,
P21 | 5}

*n om (q OMq aqm)(l k Pmk ke j(OMj)) (28)

under the assumption of constant proportional error. The terms in this
equation can also be expressed in the form of an error matrix.:

b
1j bln

- = gt Ean (OM Y C oM oa b a. il
a % %qn °n j maq g qm m2721 §OM, o

b,.
Lo 2j. 29
OMq S om by) 35, j(QMﬁ) (29)

ol
"
=%

oM

Loz I Pnj.
- q *qm ®a1) 10 j(ﬁMj)

) e

In a similar manner it can be shown that, under the same conditions, the

(i,j)th cell of the third error matrix has the following form.

ri : . | "
mq T °rs ®sm %mq ij' aji'k(_'“a] (30)
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L]
Because we are primarily interested in the ranking of the
coefficients, we can let p = 1 to obtain the complete error matrix:

E = E1+E2+E3+ ... = [E.]
ij

1 Iz X
= fﬁ- [(OMj + mq UMq aqm bmj + -,--~ Jl k —ﬁ; : (31)

As the average pgoportional multiplier error is the sum of
all the elements of E, we simply need to rank fhe elements in order of
magnitude from high to low to find which coefficients contribute relatively
more to the average multiplier error. We should obviously look at those
aji 's corresponding to large Eij's.This leads to a more efficient
process of reducing multiplier error.

IV Application to a Possible Optimization Scheme

Analysts, in compiling regional input-output tables, have usually
proceeded to estimate the table coefficient by coefficient, on the assumption
that overall accuracy will be maximized. However, this is not necessarily
the most efficient approach in that no consideration is given (except
implicitly) to maximizing accuracy and minimizing cost. The majority of
analysts involved in such an exercise will have very limited resburces
available (e.g. money and/or time, etc.), and the analyst will probably
ask himseif the question as to whether he should attempt to get superior
estimates of all the coefficients, or whether his time and money would be
better spent concentrating on a smaller subset of coefficients.

Sectlon IT1 above has already answered part of that question,
by ranking the coefficients in relative order of importance. The second
gart of the question then becomes: how far along the sequence should we
continue until we reach a éoint where the reduction in average multiplier

error is not worth the trouble and effort of superior estimation?

Given the conditions described earlier, and these restrictions
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can easily be relaxed if, for some reason, we think we know what fthe
relative errors in the various coefficients are, including those cells
which we think contain no error (i.e. if we can assign weights to the
cells reflecting the possible size of the proportional error in that cell)},

the elements in the matrix £ can be summed to obtain the total average

proportional multiplier error.

= 1 ¢z
E_E(E +

Bzt o P B g ) (32)

k1.2l

Tf the terms in the series are listed in sequential order from high to low,
we have a sequential list of direct coefficients which contribute, in order
of importance, to the average multiplier error. This implies that we should
concentrate firstly on reducing the error in the coefficientiﬁi1 k1’ secondiy
in element 3,2 k2° and so on.

The first step is to derive an error function.

Let X = Number of cells with an error, and Y = average propertional
X
nultiplier error resulting from X cells in error = 1 L Ek‘ :
B et 1.81

We can then plot Y against X for X = 1, 2, 3, ...., n, where the ceils are
numbered in order ¢f magnitude. As each subsequent term is smaller than

the previous term, the curve will have a shape similar to Figure 1.

Y = Average
Multipiier
Error

X = N0 of cells in error

FIGURE 1
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¥
A possible mathematical function which fits this curve
is
y=ax’; az0<g<i (33)
Now if we progressively re-estimate the direct coefficients
in the order specified, we can obtain the function relating the average

multiplier error remaining after X cells have been re-estimated i.e.

1

LI .
=Y - aXB
max
- a(xﬁ - xBy (34)

where n refers to the number of cells in A which contain an error (which
may or may not equal n?, all the cells in the table).

In many situations, (e.g. in some Baynesian and Operations
Research preblems) it is common to specify a value, subjective or otherwise,
to the cost of making an incorrect decision. Similarly, in input-output
mode]l estimation, it may be possible for the amalyst to set a value to the
cost of a certain level of error occuring. This cost will, of course, depend
vpen a large number of factors e,g. the relative importance of the
particular region in question, the primary use for which the final table is
to be put, and even the experience and personality of the analyst

himseif.

5. The reason for estimating the error function in this form rather
than in another form was that this form returned consistently
superior regression results in empirical tests. However, this
function does make several assumptions, e.g. continuity. Also
note that the error function need not be specified mathematically
in practice; the final results can be derived with greater
accuracy by an iterative technique by the computer. We will,
come back to this point later. '
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)

Suppose we can specify (implicitly or otherwise} the cost
of making a unit average proportional errof in the multipiiers, Cl.6
Then after we rec-estimate the first X cells, the toctal cost of the
remaining multiplier error is

B

- 1 _ _ ' '
Tcl =CY =Y, - oX’) (35)

1€ C2 is the average re-estimation cost per cell, the totai

. . : . .7
cost of re-estimating those first X cells is

‘ = Y
TCZ = CZX {36}

These two cost functions are represented in Figure 2.
Cost

T
TC

esceaswsfsmfoscrnena

TC

<
*

FIGURE 2

6. A proportional error of one unit is equivalent to a 100% error.

7. It may be desirable to assign a relatively higher cost per cell to
- the more important coefficients, in which case equation (36) should
be modified accordingly.
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Note that the larger the number of cells re-estimated, the
lower is the cost asscciated with the multiplier error, but the higher
is the re-estimation cost. At the peoint where the marginal increase in

cost of estimation equals the marginal savings in reduced error, the

total cost will be minimized.

NOW
TC = 7C, + TC,
= vl v X
= (Y - axfy + c,X (37)

To find the value of X which minimizes total cost, we differentiate
(37) w.r.t. X and equate to zero:

dre B-1

IX = ‘Cl oBX + C2
C
= 0 when XB'I = . 2
C.aB
1
c. 1.1
or X* = 2 g-1 (38)
ClaB

)

which is the optimal number of cells to re-estimate.

There are a couple of points to note about equation (38). In
all cases tested, it was found that o« > 0 and 0 < § < 1. Thus the
minimization conditions are fulfiiled, and the larger the value of CZ’
the cost of.estimation per cell, the smaller is the number of cells that
should be re-estimated. Conversely; the larger the cost per unit error
Cl, the larger the number of cells which should be re-estimated.

Secondly, we do not need'the actual values of Cl and Cz, only
the ratio. We can thus find the range of values of this ratic which will

return a value of X* between 0 and n i.e.

. 7] )
Je §~I% = -CluB(B~1)XBN“ > 0 when a 2 0, 0 < 8 < 1 which indicates the
d X ‘

second order condition for minimization holds.
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, ¢, :
if o > of 1 te-~estimate no cells.
1
c (39)
if 51 < aBnB°1 : re-estimate all n cells.
1

"~ However, this ratio may be fairly difficult to vicualize, since

they refer to different wits. ¢, is the crror cost per unit error, whilst

¥

C, is the estimation cost per cells The analyst may prefer to set the cost

of making an error in terms of the original cells. Then let Ci be the

cost of an individual cell (direct coefficient) being incorrect. C, and

Cz'dre now both expressed in terms of cost per cell, and we get

TC = TC1 + TC2
= 16 N 3 A
C]‘ (’max ~ aX") + CZX {40)
and 1
C, B-1 .
X* = IBL-—W {41)
C ab
1
Thus :
CZ
if g > aB : re-estimate no cells
C
1
(42)
b 8-1
if g < aBn ;. re-estimate all n cells
C
1

V An Empirical Example

The above procedures have been applied to several Queenslangd
GRIT [4] tables, as well as the Scuth Australian regional tables curresntly
being compiled, comprising various levels of interconnectedness ‘and
aggregation. For the sake of simplicity, however, the results derived from
the five-sector Queensland state table will be presented here.

The transactions table, direct coefficients table, inverse
matrix and various error matrices are presented in Attachment 1. Also

for ease of presentation, the results refer only to the output multipliers,
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but the analysis is equally applicable to income and employment
multipliers. Obviously in a practical situation, income and employment
multipliers are relatively more important than output multipliers.

The simplest criteria in terms of ease of calculation to apply
is absolute coefficient error/absolute multiplier error. In this case
the error matrix El is formed simply from the product of the row and
column totals of the B matrix (Table 3). This error matrix is given in’
Table 4, together with the ranking of the elements. The ranking of the
direct coefficients using Table 4 compared with the ranking derived just
from the A matrix results in a rank correlation of 0.14. This is under-
standable as the magnitude of the aij 's are not explicitly taken into
account (since the error in each aij is assumed to be the same,
irrespective of coefficient size), but only implicitly in the size of
the multipliers. ‘

A more realistic criterion is proportional coefficient error/average
proportional multiplier error, and we will refer mainly to this criterion,
acknowledging that other criteria could easily be applied.

The error matrix El (equation (15)) is shown in Table 5. As
noted previbusly, the rank correlation coefficient derived from comparing
the rankings from E1 and A is 0.98. When EZ is added, there is a marginal
change in the ranking, with a rank correlation coefficient between EI
and (EI1 + EZ) of 0.998. In no cases did the ranking change with the addition
of additional error matrices, E3, Ed4, etc. Resulits indicate that it is
of marginal value proceeding past.E2, but nevertheless all calculations
were taken to three terms in the expansion. Remember we are primarily
interested in the ranking of the coefficients; if the actual value of the
error component is of interest, more terms may be required.

It is of interesf to note that the error components decline
dramatically with each additional error matrix. For example, it would

require a coefficient error of at least 3 percent before the largest

element in E2 becomes non-zero, and a coefficient error of at least 32
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percent would be required before any element of EX becomes non-zero. In
addition, this decline is accelerated the less aggregated the table. Note,
however, that these comments refer primarily to the criterion in question;
absolute multiplier error would normally require additional terms in the
error expansion.
From Table 8 we can now draw up a list of coefficients in order

of priority, i.e. az7; @ . This is shown in Table 9. We

13 %350 310 oo
should therefore concentrate on these Qoefficients, in'sequence, in order
to reduce.average multiplier error by the largest amount in the shortest
possible time, given that we normally have limited budget resources.

The next step to decide on is how far along this sequence should
we proceed before it becomes uneconomical to proceed any further. We therefore
need to compute the cumulative sum of elements gij listed in order of their rank.

This is also done in Table 9. To derive the error function we regress Y

against X. If we use the form in equation (33), we obtain:

Y = aXB
or ILnY = Lna + 8ln X
= 0.01762 + 0.51223 In X 2
(0.31) (22.00) r~ = 0.96

(the values in brackets are t-values). This gives estimated values of
« and 8 as ; = 1.01777, é = 0.51223.
ﬁe now need to specify the ratio C2/C1. Suppose, for example,
we let C2/C1 = 0.2, This could mean, for example, that the cost of
cbtaining superior data for each cell is set at abgut $200, and the cost
of making a 100% error in the multipliers at about $100C. Applying equation

{38), we obtain 1

C 8-1

a
{

x*
A A

C.o R
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This means we should obtain superior estimates (if possible) of the
first 7 coefficients listed above. From equation (39) we also see that if
CZ/CI > 0.52 we should re-estimate no cells, or if CZ/CI < 0.11 re-estimate
all 25 cells.

The above result depends on how accurately the error function
can be estimated. The regression equation above would not be considered a
'good' fit in these circumstances (some error functions have returned rg
values of 0.999). In practice therefore, it is recommended that the
total cost be computed iteratively for consecutative values of Yl and X
(from equation (37)) until the minimum value of TC is obtained. 7This
is, in fact, a more efficient approach since values of TC can be computed
as each Yl is computed, and these values are also shown in Table 9. It
can be seen in this example that X* = 7 which coinsides with the result
obtained above. Actually, the difference ip cost for any value of X between
6 and 9 is so small $28) that fo} practical purposes one might choose
any X in this interval.

This also raises an additional interesting point. The ratio
CZ/C1 is very close to its lower limit, yet only a small number of cells
require re-estimation. This supports the conclusions of Jensen and West,
who suggest thét the lower 50 percent of coefficients have a marginal

effect on multiplier values.

Vi Summarz

Analysts constructing and applying regional input-output tables
wiil normally have limited resources (time and money) at their disposal.
It would be extremely unlikely that these resources would allow the analyst
to give very close scrutiny to every cell in the table. He will normally
ﬂave to be satisfied with concentrating his attention on the more important
sections (however he defines important) of the table, with less attention
to the cells which he considers to have little or no effect on the

multipliers and output vectors.
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Up to now there have only been vague rules of thumb in this
regard, the majority of which have been derived from shocking and
simulation techniques. This paper has shown that there is a simple
mathematical relationship between coefficient error and multiplier
error. Furthermore, this relationship allows us to rank the coefficients
in order of their importance (with respect to error in the coefficients
affecting the multiplier valhes), subject tc & wide range of criteria
from which the analyst can chouse.

“This paper developed the analysis with particular attention
to one of these criteria viz. proportional coefficient error/average
proportional multiplier error, but explains how various other criteria

' output multiplier

can be used. It was shown that the proportional jti
error is largely determined by the magnitude of the direct coefficient

in which the error accurs P the size of the corresponding row sector
output multiplier OMk’ and the sectoral output multiplier from sector £

to sector j as a proportion of the jth

output multiplier.

Once the optimal ranking of the coefficients has been obtained,
the analyst should proceed to work his way down the list, removing errors,
if possible, from the coefficients. The optimal puint in the list to
stop because the improvement in multiplier accuracy resulting frém the
re-estimation of an additional coefficient does not warrant‘the additional
cost involved, can be determined by allocating values to the costs of
re-estimation and making of error. Empirical evidence suggests that,
as a rough guide, only the first 59 percent of the coefficients exert
any significent effect on the multipliers. The error function levels off at

about this point, and any additional effort to re-estimate more cells is

probably not worth the resultant improvement in accuracy.
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ATTACH MENT 1

The following tables are derived from the five-sector transactions

The table was adapted from Jensen,

Mandeville and Karunaratne [4]. Numbers in brackets after the coefficients

dencte the rank of that coefficient from high to low.

TABLE 1: TRANSACTIONS TABLE

Sectors 1 2 3 4 5 H.H O.,F.D. Lxports | Total
1 102.9 11.3 624.0 0 1.9 130.8 230.8 61.3 § 1163.1
2 0.1 14.8 79.5 1.6 17.1 0 506.9 36.8 6556.8
3 149.2 93.3 778.6 52.2 307.0 973.7 839.4 846 .4 ) 4¢039.8
4 51.2 48.0 235.0 41.5 114.2 572.0 0 53.5 11116 .4
5 49.4 75.4 267.2 155,7 225.3 1260.2 361.0 512.9 {2547.2
H.H 106.2 85.4 946.9 427.9 1232.5 0 0 0 2798.9
0.V.A. 55.5 122.9 551.2 88.7 206.1 458.3 47.1 222.9 {1782.7
Imports| 648.6 205.7 556.4 348.7 803.1 180.6 5.9 13.5 §2763%.5
Total 1163,1 656.8 4039.8 -1116.4 2907.2,' 3575.7 1892.1 1747.3
TABLE 2: DIRECT COEFFICIENTS MATRIX; A
-
0.0885 (8) 0.0172 (20) 0.1545 (2) 0.0000 (25) 0.0007(23)
0.0001 (24) 0.0225 (18) 0.0197 {19) 0.0014 (22) 0.0059 (21}
0.1283 &) 0.1421 (3) 0.1927 (1) 0.0468 (13) 0.1056 (7)
0.0440 (14) 0.0731 {10) 0.0584 (12) 0.0372 (17}  0.0393 (16)
0.0425 (15) 0.1148 (6) 0.0661 (11) 0.1395 (4) 0.0775 (9)
TABLE 3: INVERSE MATRIX; B = (1-A) >
Row Total
== —
1.1301 0.0563 0.22069 0.0148 0.0271 1.4492
0.0046 1.0285 0.0271 2.0043 00,0098 1.0743
0.1543 0.2168 1.3000 0.0858 0.1540 1.9509
0.0669 0.1004 0.0960 1.051¢6 0.0565 1.37i4
0.0766 0.1613 0.1213 0.1663 1.1061 1.6316
1.4725 1.5634 1.7652 1.3228 1.3534 .
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TABLE 4: ERROR MATRIX E1°
2.1339 (15) 2.2657 (11) 2.5581 (7) 1.9170 (18)
1.5819 (23) 1.6796 (22) 1.8964 (19) 1.4211 (25)
(d) 2.8727 (3) 3.0500 (2) 3.4437 (1) 2.5806 (6)
2.0194 (16) 2.1440 (14) 2.4208 (9) 1.8141 (21)
2.4025 (10) 2.5508 (8) 2.8801 (4) 2.1583 (13)
TABLE 5: ERROR MATRIX E1l
o -~
0.1251 0.0001 0.2174 0.0559 0.0552
) 0.0174 0.0242 0.1723 0.0664 0.1067
5 0.2698 0.0365 0.4033 0.0916 0.1061
0.0000 0.0022 0.0827 0.0492 0.1889
L 0.0012 0.0108 0.2175 0.0607 0.1224
TABLE 6: ERROR MATRIX EZ
0.0624 0.0001 0.1463 0.0200 0.0222
2 0.0087 0.0133 0.1160 0.0237 0.0430
&) 0.1344  0.0201  0.2716  0.0328  0.0428
0.0000 0.0013 0.0556~ 0.0176 0.0761
0.0006 0.0059 0.1464 0.0217 0.0493
TABLE 7: ERROR MATRIX E3
0.0342 0.0000 0.0805 0.0098 0.0121
3 0.0047 0.0071 0.0637 0.0117 0.0233
(EgJ 0.0740 0.0107 0.1493 0.0160 0.0232
0.0000 0.0006 0.0306 0.0086 0.0413
0.0003 0.0032 0.0806 0.0106 0.0268
TABLE 8: ERROR MATRIX E = E1 + E2 + E3 (p=1)
0.2216 (7) 0.0002 (24) 0.4441 (4) 0.0857
1 0.0308 (20) 0.0446 (19) 0.3519 (5) 0.1018
(%) 0.4781 (2) 0.0673 (18) 0.8243 (1) 0.1404
0.0000 (25) 0.0041 (22) 0.1688 (11) 0.0754
0.0020 (23) 0.0198 (21} 0.4445 (3) 0.0929

1.9613 (17)
1.4539 (24)
2.6403 (5)

1.8560 (20)
2.2082 (12)

(16)
(13)
(12)
(17)
(14)

0.0895
0.1730
0.1721
0.3063
0.1985

(15)
(23
(10)
(6)
(8)
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TABLE 9: CUMULATIVE SUM OF COEFFICIENTS FROM E
Ra;k °1] Eij z 515 (cz/gfzo.z)
1 .1927 .8243 .8243 3913.4
2 .1545 .4781 1.3024 3435.3
3 .1056 .4445 1.7469 3390.8
4 .1283 - .4441 2.1910 3146.7 -
5 .1421 .3519 2.5429 2994.8
6 .1395 .3063 2.8492 2888.5
7 .0885 .2216 3.0708 2866.9*
8 0775 .1985 3.2693 2868 .4
9 .1148 .1730 3.4423 2895 .4
10 .0661 1721 3.6144 2923.3
11 .0468 .1688 3,7832 2954.5
12 .0584 .1494 3.9236 3014.1
13 .0731 .1018 4.0254 3112.3
14 .0393 - .0929 4.1183 3219.4
15 .0425 .0895 4.2078 3329.9
16 . 0440 .0857 4.2935 34442
17 .0372 0754 4.3689 3568.8
18 .0197 L0673 4.4362 3701.5
19 .0225 .0446 4.4808 3856.9
20 .0172 .0308 4.5116 4026.1
21 .0059 .0198 4.5%14 4206.3
22 .0014 .0041 4.5355 44022
23 .0007 ,0020 4.5375 | 4600.2
24 .0001 .0002 4.5377 4800.90
25 .0000 . 0000 4.5377 5000.0

(* denotes minimum)
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TABLE VI-6 34-SECTOR TRANSACTIONS TABLE: SOUTH AUSTRALIA, 1974-77 {,800)
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TABLE Y1-6 14-SECTOR TRANSACTIONS TABLE: SOUTY AUSTRALIA, 1974-77 (,888)
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APPENDIX VIt

MULTIPLIERS: NON-UNIFORM TABLES FOR THE REGIONS
AND STATE COF SOUTH AUSTRALIA

TABLE VII-~1 70TAL SECTOR OUTPHT MULTIFLIERS APFZAIDE REGICK:
SHEENLEGREEAERREGLLERRIRIGEEDER gb **“OQ.'YABLE
SECTD R INETIAL rInQT IHGUSTRIAL  PROD'M  CONS'H ToiaL
IEPACT ROUKD GUreary  INMUCER  IRDUCED
1 i.0888 g.r9 #.9543 #.2384 8.§74% 71,8823
24 1.8809 §.1488 §.2459 g.18458 JHPIS 2.277°%

-

28 .88 8.1296 #.183% #.3338  w.4877 1,812
3A V.8888 B.188¢ £.68440 B.1482  2.3:7%  §.4454
18 t.6868  8.4245 #.235% #.6404  £.4832 2.74%%

44l 1.6608  €,2489 ¢.8862 B.3547  0.4427  1.777%
§42 1.6285  8.4481 £.1%24 2,4615  3.5867 2.toud
463 1.0688 6.3424 $.1448 B.4892 8.6358 [.1249
474 i.e686 8.3173 6.1133 P.e147 G.3953 1,824
4485 t.e8B8  f.4521 #.1853 2.5874 P.447% T.0545%
43! 1.0809  £.4444 §.2274 #.668'5 #.4582  2.14R9
482 1.0868 §.3148 8.1543 #4783  8.7618 .1
481 t.0088 £.1737 #.9554 8.229y  8.30%1 f.4092
4B4 t.po0e 8.1327 f.859¢ $.2037  8.5484 3. .775
LI 1.6608 §.373¢ g.148¢ #.5348  9.4111 2,145

42 1.6689  9.5153 £.3842 2.8%15 @8.5778 2. Qéaﬁ
40} i.0888 §.272¢ §.:1182 B.323t  B.4%4 P.B794
402 1.8888 §.2533 #.8851 #.33%4  8.3347 1.454¢
LHE] 1.8080 8.3713 §.1547 £.5232 6.5%47 2 9439
4E 1.8685 #.4185. §.1913 $.6018  B.3948 127%
4F g 1.6886 #.2441 8.8%18 #.3359  #.3¢08 1:72??
4F2 1.666¢ 0.3722 #8739 #.5462 4.333% 2.i088
4F3 1.8889 #.2727 g.ti7¢ §.3897  @.791§  7.1817
4F 4 1.0888 £.2795 §.128 4194 B.UALIB 1,5d1¢
4F3 1.0088 8.3727 £.1898 8.5822 £.3191  2.2614
341 i.0888 @a.8473 6.8394 6.1870  #.334¢ 1.5434
3A2 1.6098 §.1388 §.8453 0.1844 S.5384 1.7147
543 1. 6888 9.1723 8.§718 B.2467 #.8393  i.88%
& 1.6608 8.387¢ §.1973 #.5954 9.6558  2.2412
? 1.6098 B,312% £.133¢ B.4455  2.5108  1,9815
LY 1.68868 8.t524 §.8825 B.243%  €.547¢  1.9314
842 1.6868 $.2438 §.i23% #.3%:5  0.983% 2,1958
? 1.608¢ §.1877 #9545 #.2442  2.0144  1.8339
18 1.8888 B.1514 E.0784 8.2221  1,034%  2.2741
114 1.8888 8.1:116 5.6455 #.1325 3.9429  2.1183
118 1 8088 B.2453 8.9955 #.3488 9.5638  1.9244
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TABLE VII-2 TUTAL SECTOR SuUTFUY HULTIPLfERS NORTHERN REGION:
L2 R I Y TR TP Sy NI XL 19-SECTOR TABLE
SECTOR INITIAL FIRST INDUSTRIAL FROD-N CONG M TOFAL
IHFACT ROUND SUFFORT IROUCED IRDUCED

o A4 kn dm mme e s tu e A e M S e e s aa e e we SR e M e Se KR S e e v G e s e % e e w T be e e rm m i e pm e b e e h e et

i 1.8068  B.1869

6.8345  0,2234  6.3431 5843
24 1.0088 9.6972 8.6219  @.1191  8.3933 1.5124
2k, 1.0686 0.1878 6.6366  #.1384  £.1578 1.2942
A 1.0800 9.87648 8.8203  B.8978 6.1242 1.2232
3B 1.9088 9.1453  £.9281 $.1734  9.1556 1.3298
48 1.6688  6.39644 6.1852  6.5015  8.2507  1.7542
4B 1.0880  9.1332 6.8249  B.1832 B8.2116 1.3748
Ac 1.9808  6.1829 #.6885  0.2634  $.2324  1.4968
AD 1.0009 8.4195 8.1975  8.6178  8.2243  1.8413
3 1.8060  6.3852 0.1864  6.4856 B.2096  1.4952
4F 1.6698  8.3526 6.1447  6,4972  9.:d65 1.7018
Y 1.8608 8.1829 8.6202  6.1231  9.2387  1.3419
6 1.6008 8.2122 8.8876  £.2998  6.2343  1.5341
7 1.8680  8.1212 6.8173  9.1385 9.1883  1.3248
B 1.0688 8.127 6.8297  B.1569  #.3235  1.4804
9 1.0600 9.8907. B.8131 9.1838  9.2442  1,3489
19 1.9680 4.6712 ¢.8161 9.0873  £.4158  1.5631
114 1.0088 9.4782 £.0130  6.0833 8.4118  1.4943
1B 1.0668 8.1042 8.8227  B.1869  B.2164 1.3973
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TABLE VII-3 TOTAL SECTOR OUTPUT MULTIFLIERS  EASTERN REGION:
THECRIEERIRILERRRFEICRR A6 ¢ 1 O-SECTOR TABLE

e e i U N

SECTOR INITIAL FIRST INDUSTRIAL  PROD'N  CONS'H IBTAL
INFACT  ° ROUND SUFPORT INGUCED  INDUCED

o o e e T e e G 0 R S e S o ot B e = g ot - o e o v e e

1 1.0868  .8.2499 8.84679 $.3178 8.4%37  1.8i15
24 1.0608 6.1920 . @.8457 #.2376 $.4%67 1.8943
2B 1.0888  8.1421 9.8378 $.1799  8.2492 1.4291%
34 l.veb8  0.8733 #.0138 0.0671 B.l1566 bod537
3B 1.e00e8 £.1622 6.0368 0.1938  3.2710  1.4540
44 1.6688  0.4449 6.1654 #.6383  8.3619 1.9922
4H 1.8008 B8.2887 #.8432 B.251%  £.319%  1.5713
4C t.g8dd  B.1544 8.827 B.1814  B.244%  1.4483
A0 1.0860 @.884% #.8129 8.8974  @.26887 1.3781
4E 1.0068 8.2748 2.8512 #.3251 B.3179  1.4439
4F 1.6968  8.3745 #.1837 #.53582 6.3776  1.9358
N} 1.00866 @.8757 4.8120 9.8881 #.3143 1.4024
é 1.00e9 8.2093 8.0461 #.2305 g.0en5  1.544¢
7 1.0808 8.1587 #.8251 #.1838 9.744i i.427
b 1.6888 6.1976 8.8258 8.1326  ¥.354% 0 1.5149
? 1.0¢89 9.8998 8.0129 6.16%7  @.317% 11,4272
e 1.608d  @.06/ ¢.8i0% 8.8778  8.95°5  1.435%3
11a 1.0068 0.878¢ #.0155 #.68861 0.5458  1.4310
1B 1.6808 6.1317 g.8214 g.1331 8.2677  1.4248
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TABLE VII-4  TOTAL SECTOR OLTPUI KWULTIFLIERS CENTRAL REGION:
FRxbshkansezitanbhtieenerins  19-SECTOR TABLE
SECTOR INITIAL FIRST INDUSTRIAL PROD'N  CONS‘'M 1074l

IMFACT  ROUND  SUFFORT  INDUCED rnnucsu

Po 1.8890  8.2416 £.0415  9.2831  9.2887 1.3718
2A 1.0690  §.1407 §.9244  0.1652 9,263 1.4287
2B 1.0068 .8788 0.6122  9.6916 49.1193 1.2013
3 1.0000 0.0000 6.0860  0.0000 9.0008 |.0000

3R 1.0008 9.2138  9.8584 f.2044 @.1773  1.4417°
44 t.8008 8.4581 £.1499 6.6888 9.2127 1.8297
4B 1.0898 8.8975 8.8115 6.1990  #.1963 '!.3555
4C 1.0088 6.1883 p.8127 8.1289 2.15838  1.2795

4D 1.6668 ¢.2885 8.8137 8.9%941  0.1575 ’Ulf

1
4E 1.0668 £.4839 #.1153 £.5182 8.2888 1.7199
4F 1.6889  8.1987 B.8424 £.2412 $.1528 1.39%1
1

5 1.0000 §.0484 6.0853 © 9.8536 8.i32) (2343
é 1.6806 9.1390 §.6299  @.1487 @.i737 L3425
? 1.0088 8.1122 p.8128 8.1242  8.id47  1.2691
& 1.6008 8.8519 9.8134 #.1853  8.2298  1.33352
9 t.0888 0.0719 8.8871 g.8781  §.2017  1.2797

19 1.8000  8.3459 8.0048 0.2517  8.3344  1.3869

114 1.0088 8.8559 8.0878 8.0620 9.3228 1.1848

1B 1.0688  d.1144 p.6119 8.1273  0.15%1  1.2844
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TABLE VII-S 10TAL SECTOR JUTPUT MULTIFLIERS SOUTH-EASTERN REGION:
FRERER RN LR ETRRER bt bbbt (0. SECTOR TABLE
SECTOR IKITIAL FIRST INBUSTRIAL PRODN  CONS'M T107T4L
IMPACT  ROUND SUPFPORT INDUCED INDUCED

..—_Au-s...-...-.‘--u-n-v-------m-—‘y-——u»-—_-a-—-—--.--m—---u-—‘ R R e N

1 1.00€¢8 8.1947 9.0332 #.2360 6.392% 1.622
24 1.0068 "8.1492 9.08253 8.1745 9.3437 1.5382
: 1.8888  d.1166 #.0230 #.1396 @.2112  1.3568
JA 1.8000 B.9008 g.6098 g.00e0 ¢.d0060 1.0008
3B 1.0096 "8.2419 g.6684 #.3614 0.2546 1,5554
44 1.6000 9.5432 g.1679 #.71¢t @.3155 2,0237
4K 1.0800 8.3%964 B.1449 £.5415 8.2738 1.8344
4C 1.9888  8.8445 P.6047 8.8492 8.1913  1.2484
4D t.0080 £.0481 B.087¢9 8.855¢ 9.2365 1.2858
4E 1.6608 6.2416 6.94359 8.2876 9.:2219  1.5994
iF t.80¢8 B.1576 #.6293 2.182¢ 2.29¢4 1.4724
5 1.8600 0.0492 2.0855 8.9547 6.2439  1.2985
6 1.00808 0.1649 8.0855¢ §.2218  6.2358 1.4577
7 1.6988 6.1399 #.0198 8.1597 #.1924 1.34528
8 1.2888  B.08945 #.6153 #.1118 9.2888  1.4084
? 1.6360 9.9973 8.0129 B.1184  $.2541  1.3645
12 1.0888 0.047% p.od48 8.8543  £.4625 1.,5148
114 i.08080 0.9623 #.0117 8.8735 8.4338 1.4594/9

1B 1.0968 8.1367 0.8185 8.1552 #2185 1.3737
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TABLE VII-&  T10raL SECTGR GUTPUT MULTIPLIERS  SCUTH AUSTRALIA:

BELRSAREBRTESITEN BUTHT RIS L b O KD g_‘,§CTXjP TABLY

R 8w o A s iy A s W R T B X M et 0 W D G e b o s s A e S e 3 e b Dk o s

SECTOR  IRITIAL FIRST JHDUSTRIAL  ®RCD N COHG B Fithe
THPACT Fauns SUFFORT TNGUCLE  INBHCCy

i 1.9608  €.2580 8.6%7. B.3479 1,1379 2,53
24 P.8038 #.1626 #.8a639 3.2226 1.3468 2.6
2% - 1.89B8 #2236 #.1288 FooZld BL4YYE D
34 1.e0g¢  E.11J8 f.Eued 3.123%  E.4430 4.
35 {66 0.338% #1675 T é 7098 107
4a! 1.8624  #.5418 - 6. 3854 g.2084 - i 42 3.066%
442 t.EGpE 8.3%98 #,255¢ 4.8046 ﬁ‘u,ﬁﬁ For BHY
443 V1 88¢8  @.4833 #.2148 #g.8211 .75 2.6123
444 i.8¢98  8.5é8% §.211¢4 §.7124  B.8l74  Z.3%1
445 tL.08E6  £.5019 #.2324 #.7544  g.89Y B
AR {.8689 ©.5748 B.3645 32,4413 B.8574 2.8285
482 .00 B.4484 #,3283 §.7649 1.8815 P ou4nd
483 1.888E #.30R4 #.1783 0.5474 8.4475 2.7i48
434 18888 B.2514 g.1187 #.5783  8.8%3%  1.0887
41 1.6608  €.4344 #.2783 g.7149  ¢.8900  2.44.74
402 P.Rfed §.5343 ¢.4522 3.56%9 .57  2.4478
&hi t.2808  £.475 g.2718 #7885 9.8443  2.4132
402 16628 8.7y B.1399 $.4578  €.4781 §,7271
433 t.E898 §.5434 ¢.372¢ 9154 E.Vi4t 25330
4E 1.00€8  B.3147 §.17%¢ .6153  £.8128 .4
4F 1 0008 §.2394 §.1237 g 1645 BLOORT 1. 943
4F2 1.8E88  #.4144 £.2883 #2240 B.B5ET 2.4E05
4¢3 i.6Es8  £.2374 - §.1553 g.4227 1,110 D.U468
474 t.0edp  §.322% $.1719 8.4%5% G.3042 L1689
4F5 1. 8608 f.4304 §.2284 2.65683 B.BalG Z.5201
JAt T.4698 ¢.6787 §.0447 6.51354  8.7381 i B458
342 1.8888 p.1ad% &.8581 B.2187 @.7318  1.9384
Al 1.0888  2.1593 #.8856 #.2437  8.3423  1.18B4
) T.eE08  §.3934 6.24674 §.4689  E.9012  2.5R)
& 1.6888  §,3897 g.i51¢ g.4587 @.7384  2.197%
CER i.008F  @.1957 #.1842 #.1gt¢  F.Y348  2.0078
an2 1. 0888  €,253¢ #.1483% §.4193 1.8947 32,5123
9 t.8868 9.1779 #.8558 §.2337 §.8288  2.862%
1é 1.e088 #.1433 §.8317 §.2258 P.8213 2.6441
114 1,088 2.189% $.8522 g.1408 ? 126 2.4738

1ig TOALER BLIALY B.11i4 6.377%  £.76%%  2.1479
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TABLE VII-7

SECTCR THITIAL FIRST INBUSTRIAL  FROD N
IKPALT RIUND SUPPORT ~ THLUCED
o #.5367 6.874°7 §.2286 §.4913
24 #.7452  #.8572¢ #.9142 LYY
28 #.2788  #.8468 g.8302 #.6777
34 g.1954  8.8313 g.8142 #.6453
2B 8.3127 8,1333 §.6722 #.284!
41 0.2144  9.B4F §.4282 §.1218
442 #.1628 B.1544 4.33%7 #.2241
443 8.3288  @.1435 £.6473 $.i558
444 B.1445 @.1:174 8.8373 #.1548
445 £.1791  4.128¢ $.p378 4.177%
481 6.:79¢ 8.1224 #.2438 §.1562
482 §.3988  6.692% #.6445 g.134%
iB83 8.217¢  8.8544 g.8165 §.0712
454 8.3685 £.8491 B.#154 P.gs49
471 8.3126  B.194é 3,9447 $.1532
487 #.2135 g.131% 8.8945 §.22644
434 8.2548  ¢.¢8%1 £.0123 8.1223
204 B.1Gte  #.pene 8.94239 8.288¢
443 8.24%8  @.182% f.6443 #.1444
4E 8.2618  B.133y g.9594 8.:925
4F 1 #.2034 §.8481 B.8273 2.8954
4F 2 B.2682 B.1108 4.8529 §.1479
4F3 #.482%  §.8841 4.98347 g.1288
4F 4 B.385%  B.2844 8.6158 8.3223
4F5 $.334%  4.1141 ¢.9574 £.1718
At 8.327%  g.8285 B.0165 $.8311
LI #.3468  B.049%9 2.8133 8.8:35
SAS 6.418% 8.0552 #.8214 #.0764
4 #.3268  B.1142 ¢.3u8% g.1711
7 B.247¢  9.1814 #.9393 #,14¢4
8o £.4299  9.08544 8.8248 #.9/83
42 §.4913  §.¢338 3.8472 g.10%¢
¢ £.3382 8.06%8 b.i187 2.6883
18 8.7336 9.g528 g.8204 8.9783
114 6.4844  5.8348 2.8125 £.3294
18 §,3118  d.6884 3.6274 #.11/8

158,

TOTAL SECTOR [RCOME HULTIPLEERS
EBLFESEREEL ERERI LRSI E Ao KB LG Y

CONS K
IRDUCED

2.70354
#.3778
£.14674
§.1899

£
@

0 ogu xS Ny
Ea—
B U R S Y

Y

g.1542
F.2429
#.1312
§.194%
$.21:3
§.i9¢7
§.i718
g.143¢
8.1872
§.2853
#.1357
8.1517
#2741
§.1944
A.2143
§.1837
£.1834
$.2214
#.227%
#.185%
#2389
8.2784
a.2127

O~ ed [ 1 48 K

#.¥133
L2998
§.3346¢
§.3518
8.757%
#4737
d.5614
g.7847

v o=y
v Lo
wid X
P

e B Ny L7 LT e

N e B3 Ty Tad -

e

RN -~ W TR
O~ B N G DS

W @ Bl % e B W Ko B A
» P
L V3

§.877

6.4620/
§.46862
B.5942
9.5€78
$.79¢9
#7249
$.a7 1Y
#,.7493
§.0%64
f.4812
F.1ad)
1.84673
347247

e DS

ABELAIDE REGION:
36-SECTOR TABLY

T U N

1,152
1.9484
1.04484
ta1uv2
1,434
1.442%
2.9158
$.12%9
1.08:8
1.4474
1.4683
o d B2
12497
1,133
1.3418
t.o1/8
1.3489
1.438;
t.1841
1.58802
i.3348
t.422%
1.1783
{.283¢
1.3778
1,855
i.1444
b.1344
i.3494
1.3754
R e 1)
1.1745
{.1839
S 2L
t.3338
{.7834

TSI
§.2330
L8635
1.3733
2.3838
14733
2,858
1,571
2.0351
i.3441

$.127

J.i762
1.4902
28605
14779
t.5544
1.5%15
$.7352
14492
1.4227

TirE 1

A o w

1.7619

L5618
§.R299
1.7941
2.4018
2.28133
3.4¢58
2.1439
2. 7987

2 upny

AR Pt

1.9534
1.9293
P.2%80
2. 1647
2.9v68
2,144
2 0 3@?6
2.2343
2.5238
2.1343
2.35%94
1.49175

2356
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TABIE VII-B

SECTOR  INITIAL FIRST IWDUSTRIAL  PROB K  CONS H
INPALT ROUND SUPFURY  INDUYCED INDUCED

e L T N R

i

2h
28
3a
3y
LY]

4B -

4
4D
113
AF

SRt M T W R G o N en 0 B A U G Mk ek e G T B % P s BB ER By

34

)

4L

-

$.5t84  (.A854
6599 8.6412
LEABT T #.83310
L1945 B.9244
L2211 99494
L2388 9.1783
L3226 0.8496
J4lf 8.4523

-

L2148 8.1298
23t .49y
L3871 9.8341
«33x1 d.4483
L2368 §.9443
L3775 B.8454
1992 #.83%4
S188 8,8249
LE55 BLE250
¢.3838 §.ds18

-

@ s R D S G ™ S

Il t il FIRST
IHFACT - ROUND

5¢Ji-:.9 ¢
g.7a43 4.
3.2821 8.
#.17a5, @
8.3922 #
§.2889
4.3461
#.3832
#.3458
$.3893%
$.3213
#.3%48
§.3311
#.2445
9.4788 8,836%
B.39863  W.9345
£.72%8 9.8244
P.7:184  &.0248
8.3676 #.8483

-
T Gy e e
- AR B —

YR Lo Mg LA QR e s O
ERA == £ O Tud L8 N B T O w0 W O

o YR A LA N

agmoez:ar ==
5

@ ™ o - - nom o
G 13 " W & @

MJ?v

2780 9.:1B8

160.

TOTAL BECTOR INCOWE MYLTIFL izRS NORTHERN RECION;

LEERS T IR IR NIV PIFLE L NS NN S X

N L L T T e

8.812%

#.6872 .

6.2126
8.0664
#.6692
#.945%
#.6864
#.8232
§.8574
§.8327
B.R414
6.9862
. .87t
§.9062
$.8856
€.8847
8.8659
§.0644
6.667%

B R L

o

19 SECTOR TABLL

- @ i e B

iJ A&t ?%55 Em bt?f & {YPE 1!

B R

@.898%  B.1343  B.7536 Y. U4%E 0 1LUBRY 14832
$.24084  3.13407  B.BEIY .deld 1.8734 1.3i49
#.8431  §.8428  9.3487 1. 13Be  1.18¥@ 1452
#8364 @#.8582 §.0772 ¢.3207 1.1E4% 0 1.4184
$.8387 € .%419 B354 1,223 1. %65z 1,348
#.2237 #.1585 8.u53¢ 1. 7736 1.98%) Y. 4447
B.6IB®  $.0942  #.444R 1.1538 0 1.0797 0 1. 4440
€.675%  F.8924  B.90v8  §.1E25 1.2281 14948
§.1784 B.3892 £.8727 1.5%7% . FA9E 201800
€.1823  0.8834  9.44684  1.6636 10,7356 l.te3g
B 1203 9.8822  6.4336 1.3MEY §LEEIR 0 t,90ed
6.0423  @.0970  8.3244  1.@FE2 11893 1Lin47
#.487¢4 @.E7I2 0 B.5147  1.1B8E 81,2415 1,548
B.0327 8.074%  B.4138 V. ve24 14,1847 1,445y
€.6544  $.1287  §.7184  1.5B4B V.30 1,1402
@.0461 8.5972  6.5363 1.6884 1 1686 §,3938
B.EX1F - B.1434  B.9I3T  1.8376 1.B445  1.2734
£.83#3 §.1633 ¢.9628 1.0368 1.6416 1.07%4
B.B4%6  #.6837 #.4529 !.éﬁei Q;JE*Q i.4947

TOTAL SECTGR INCOME RULTIFLIERS EASTEPN QEGION:

Lt shtdnddddspddrdbbgbovdessbsy

P F R R e R N LRt

xgmoﬁc*aa TABLE

INDUSTRIAL PROL'H  LOREH Tayel !s?ﬁ 76 HYPE 1B TVOE
aUFFPR? xnagzsy INBULEE
8. ﬁ?“l §.1554 9.18464 g Bn7Y 1.244% 1.3892 {47237
$.3222 #.1334 8,249 LR R 1.5448 Po b7 1.%94:4
P.914%  §.8568  @.9°41  @.A3JF  1,1ABs  1.2G1T 1,534m
§.0840  B.829%  B.2477  G.0835  i.137% 408 1,409
g.8187 B.2563 £.1%235 B ETER TARIS 1LZ099 1.596%
2.8787 §.2512 8. 1358 86287 7 oasql 2.4409 J.1E
¢.514% ¢,.0883 §.:1284 B.055%1 {.e12% 1.2552 jL.a8237
g.2691 #.2593 a.1748 844737 A7 3 1,192 1.907%4
6.0645  B.833¢  8.1860  9.3878 ).eass 1.8947 1, 1984
g.6181 §.92286 #1288 B.5573  §.3IB3  1.394%  1.7R4)
P.04B6  B.1927 8.1425  B.4561 1.3Rés  1,3983 2.9478
P.EB43  $.8315  #.1137  8.%487  1.84657 L8794 §,3793
§.7145  B.098%  §.1185  0.3380  1.2978  1.26473 1.&1%4
9.5889  5.0454 9.#922 §,4262 1.1y $.24%3  1.3913
B.B686  B.B447  6.34%)  2.0678  0.0733  1.8938 13801
P.vB56 #8413 B.0197  £.9317  1.6934  9.BE3  1.324
§.0038  B.9204 - $.2183  £.9407 . 1.813 WY 1.10W
§.6859  B.0357  2.283%8  #.%a4Y | 1.834F - 1.8422 (. U323
66088  $.06548 - 8.1811  #.4681  1.1578  1,083¢ 1.5

SRR



TABLE VII-10

TOTAL SECTOR INCOME HULTIPLIERS
T P r Ry K R R S I E

161,

CENTRAL REGION:
19-SECTOR TABLE

- e o G G S8 e T U AR s D R R A e T D AR A e B8 W D B AR AR O T e s SR e M D WD e A T S AR 06 S Kel N S W T Bl oM G ML G e B8 € e M e e oK Aowt BB e e e M R Jeb M U L B s W ke 4T e A SR

SECTOR IRITIAL

IMPACT
i #.5345
2A #.5387
2B #.2162
3A g.e0a0
3B 8.3e89
44 9.2284
4B 8.3972
4C 8.3144
40 4.3229
4E #.26568
AF #.2033
3 £.3887
6 8.32 98
7 8.278
8 0.4796
9 9.4245
] #.7293

114 8.701%
t1B 9.3893

FIRST
ROUND

#.6311
§.029¢0
#.0187
g.0198
#.9435

INDUSTRIAL

SUPPORT

g.0147y
g.0883
#.6846
g.0869
B.0172
B.8395
¢.8842
g.0843
g.6045
2.0444
g.0141
0.0019
#.6106
p.8844
§.9046
#.8626
g.6010
#.9026
0.0048

PRODN
INDUCED

9.1127
9.8682
8.9311
8.9400
8.8888
8.2486
0.9432
¢.0418
9.0303
6.1644
8.9754
8.8289
#.0597
8.0445
#.8357
0.0316
£.9205
9.9224
9.0473

CONS“'H

INDUCED

e A et e e MO G6 e A A s e e A Ae e A S M M M e G S W M e dm e e e e A b b e e e e e S e e €% U M AR e S A e e e SR e A e G o e S B G s T SR T e e e a0

#.8641
#.8636
§.6811
g.9414
§.6738
8.6782
#.8585
g.0928
£.4813
§.1351
g.1384
P.9643

TGTAL

LB~ W TR~ TR SR R~ R
» & B s & w a« a »
-

-0
O~

#.4598
#.3833
§.4882
#.5336
#.8848
#.8543
B.4219

TYFE IA

1.1834
1.9977
11226
b.0484
1.231/
1.8280
t.8783
1.1166
1.87%6
1.5433
1.2308
1.6494
1.1489
1.1911
1.8649
1.0690
1.8257
1.0282
1.1485

TYPE 1B

— A et b e men D) ek
.
-4
25
S

1.4811
1.1578
1.0745
1.8752
1.8281
1.8319
1.1534

i

i
2.
i
i
i
i

)]

4291
P.3148
3569
gepd
L3193
L A48
.,ﬂdﬁ

1349

2949

h.Jﬁﬂé

1.5150

i
i
i

L2436
L3939

L3773

1.2688

i
1

.2489
2133

1.2178

1

L3612

. e W M N AT WY T Y G M e 4D R e e i ok Y R T e T T e W T M G A A W N SD G  A e A e e a0 06 WA A G G TR W R e T S O e St S 98 e rd C oy P e e G b s

SECTOR INITIAL

INPACT

1 9.5608

24 8.5389

2B 9.3895

34 #.6600

IB #.3238

44 #.2099

4B 6.2820

A€ $.3826

4D 9.36727

113 #.2634

4F #.4140

5 ¢.3881

L #.3249

7 §.2659

8 9.4445

9 6.3853

19 . 8.7352
14 #.4999
11B #.3892

FIRST
RDUND

l 8832
#.9685
£.0363
g.6000
§.0821
9.2468
#.1234
#.0165
#.0168
g.6927
#.0614
#.2189
#.4522
6.6498
8.8337
#.8361
9.8178
g.8217
6.8504

TOTAL SECTOR INCOME MULTIPLIERS SOUTH-EASTERN REGIOW:

AESIRBH00 IR0 RkR o404+ 1 9-SECTOR TABLE
CONS“H
INDUCED
1.4334
1.4816
1.3964
#.00¢80
1.40E8
3.6750
1.5885
1.2735
1.28.39
1.7237

INDUSTRIAL
SUPFORT

#0148
#6104
#.0084
9.6009
9.0267
9.9723
6.6521
3.6817
9.6024
e.0160
8.6116
9.6619
$.0183
6.8070
§.6854
8.0646
9.8924
#.08044
0.0067

PRODN
INDUCED

#.0908
#.0789
g.8447
¢.0800
g.1029
#.3191
8.1757
g.9182
#.0192
6.1987
¢.673¢
9.0268
£.8705
#.9567
8.9393
0.8487
8.9292
#.9261
?.6571

#.1451
§.1343

.
#.
8.
.
.
f.
8.
#.
6.
g.

¢78¢
goee
.0938
11635
18é8
787
g8s52
8619
1872
8961
#6871
8711
1866

#.0%38

ol
8.
6897

1768
1399

#.8838
#.7449
g.4321
#.0000
B.5197
#.6455
8.5585
6.3914
9.4721
#.4539
#.5942
#.4989
#.48235
#.3932
P.5994
#.5198
#.9461
0.883%
$.4479

1.1484
1.1298
1.1171
g.5809
1.2542
2.1757
1.4383
1.8545
1.045¢6
i.3520
1.1483
1.6487
1.1688
1.1871
1.875%
1.8937
1.6236
1.0319
11631

1.1747
1.1486
1.1443
g.g8c¢
1.3184
2.5290
1.6238
1.8608
1.8522
1.4126
1.1742
1.4534
1.2171
1.2134
1.66835
1.18355
1.8267
1.9373
1.1844
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TABLE VII-12

SECTCR IMITIAL

..........................................

IKpALY

t €.5283

24 g.4742

U g.2889

ik §.1963

Y] £.279%

431 #.2731

4A2 #.1634

- 4K3 #.3292
L1E) §.1442

445 #.1872

L1 £.2737

582 §.3694

4B3 g.2208

454 £.3477

A0 g.i8n

402 §.232%

AT £.3558

402 g.1518

413 8.26352

4E #.2436

4F % 5.2834

4F 2 8,24%92

4F3 8.4845

4F 4 #.3438

AF% 8.390%

SAt 8.377%

342 #.34¢8

Sk g.4187

é #.3274

7 £.2493

aa1 #.4589

BAZ - #4913

e $.1334

H £.73i8
114 #.58%2
f1B g. 011

] T 5 > 2

> an e ot 1

FIRSY
RQ‘“D

3.2974
§.231°
#.151%
8,235

6.1981
B.1854
B.1246
f.id88
§.8715

g 12t

Fellts

2.1373
$.1367
§.8768
¢.14351%
8.i338
B.6723
§.143§
$.973%
8.853¢
g.1168
§.8223
#.9533
§.8517
g.1147
g.i¢18
8.8583
2.6803
#.6845
§.8477
8.6764
$.6893

TOTAL SECYOR INLORE ML

162.

IFLIERS

ISR LRI L AR IR LN RIE RS

------ O e e s G M e ST X ki S 06 G M B s S N W AT 98 e T B e A G T AT Wk b K A 8 8 G 8 56 e B e L M 4 R A S e R N e e 8 8 e

IHDUSTRIAL

SUFPORT

My I W v
O

b R BFLA s S PD Lad

B

O Uy AEr RO T e W T oee i T W €y e R R S e
Py 5 P

-

.

ey
B ]
I43

3

L6954

5

2

P

349

e Gy D M W OB S WD TR G YD TR D 6 v G e 3 Y T
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P.917A
#.8212
#.%5353
B.4199
8.8681
g.8279
6.9477
g.827¢
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4B #.0489
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8.0054
B.084%
#.8835
#.8019
g.8831
8.8852

FIRSY
ROUND

165.

TOTAL SECTOR EMFLOYHMENT HULTIPLIERS

EEAAA KRR R R RN RN b b R F RS b % ke

SbPFGRT

8.5084
B.0882
§.0803
g.8685

FRGD N
INDUCER

§.8855
9.8839
8.8821
B.6624
B.6957

CUNS
INDUGCED

#.8123
B.a1d1
e.819¢
£.8128
8.88%7
6.9116
g.8111
8.60%2
6.8146
£.0128
$.0213
£.8286
#.0181

TOTAL

#.0604
P.8388
B.8562%
8.1165
§.8928
8.8649
9.8313
g.1819
#.1358
?.1388

TOiAL SECTOR EMFLOYMENT MULYIPLIERS
X T Y N R P R S TS E T Ty

BNt e A s e e an e e S av W AN WX e M e S S R L Te m e A T A e e e e MR G X W A K S G e et e e e e e TR e o A MR A it s R e e AR b e e T e ok o 24 T e e v e oo e 1o

IHDUSTRIAL

SUFFORT

FROD'N
IRDUCED

CONS M
INDUCED

107AL

CENTRAL GION:
19- SECFOR TABLF
TYFE In TYPE 1B
.66y 2 1.1849
1.157% 1,184/
1.6384 1.0343
p.coop 6.,08¢0
1.3482 .4432
1,9443 2.2584
1.8%41 1,1871
fo114% 1.1289
1.B9%3 1.1173
1.4678 1.4084
1.3831 1.388%
i.85%7 1.8649
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4 B.£56¢  9.27118 g.6254 B.8172  #.835¢ 8,189 1.0815 1.2948 1.8941
Bal 8.9373  ¢.8889% B.8837 g.8i28 9.04%4  §.£952  1,234¢ 1,837y 2,574
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TABLE I1X-2 DIRECT COEFFICIENTS, 19-SECTOR TABLE: NORTHERN REGION

ISELTOR ) 2A 22 34 3p 4 48 ac D 4E 4F 5 3 7 8 ? 16 14 118 H-H
S0 0 6.0000 6.0900 0.0009 6.6000 4.9000 4.1814 00500 5.0885 0.9990 0.009% §.0500 0.6060 0.6000 8.0000 00600 0.0005 B.0000 H.0620 9.0006:
126 3 9.8687 0.9238 0.0008 0.9di8 0.0800 6.£393 §.0000 0.9088 6.30908 §.€084 0.2990 0.0000 0.9000 £.0009 5.9138!
$ 2B ¢ 6.0003 0.006) 0.6855 4.2050 0.0805 4.943° §.0000 6.666% 3.0600 6.09148 0.9503 $.i08¢ .5690 0.9913 8.3014;
238 ) S.0608 9.0009 G.2040 0.9047 0.008) 0.0085 $.5001 0.9635 9.0928 9.0141 #.9184 0.0002 6.2610 £.9917 9.9a08!
$3B ¢ 0.0086 G.9090 9.0902 9.9039 6.9487 4.9092 §.0861 6.9348 6.1152 0.6254 0.6600 §.0087 §.0950 0.9062 9.9408:
D4R 1 0.0117 8.8041 9.8329 6.0080 0.0080 0.8513 P.0098 5.8091 #.0002 §.6153 9.0008 0.0680 6.0002 0.0009 #.9328!
1 4B 1 0.6882 6.0807 6.084% 0.6011 0.8002 6.9043 5.0864 8.0085 6.9087 6.0035 0.04e8 $.0147 9.#911 §.064F 9.482%;
14C 1 .9443 0.0929 4.6163 ¢.0038 0.6957 6.9687 §.9588 0.0817 6.8027 0.0026 8.923% 0.9898 $.0831 4.83é8 4.8519}
1 AB 5 0.0003 0.99€5 B.0016 0.6198 8.0830 9.8014 0.0999 $.2845 0.93%6 #.0226 6.0935 0.8717 0.8608 0.2006 9.48024!
YAE 3 @.0E00 0.00%0 5.0200 0.9194 4.0835 4.9e82 9.0008 0.0020 6.0:95 6.0663 £.6605 0.6411 #.000% 6.0008 2.09081
3 AF 1 B.8176 0.0175 9.9937 £.9009 6.2006 3.0453 §.0634 0.3067 9.0084 0.2177 9.2881 0.§005 0.0087 0.9877 0.0626!
15§ 8.8248 0.0130 0.8655 0.6139 9.4256 0.09124 §.0055 .5206 6.9150 §.0138 6.9224 0.9042 6.0871 §.6974 g.0218:
6 1 8.8048 0.0033 0.0062 0.9820 0.3942 §.0023 §.0085 B.0015 F.0035 §.9045 §.0125 6.0000 $.0031 6.82/2 9.8095!
P73 0.8335 B.9143 £.0332 8.3816 0.9959 0.608) B.6118 6.9045 0.9933 9.0687 4.0052 0.0433 #.0196 6.0329 6.9183 9.49808:
1 5 0.8185 0.813° 9.0126 §.8122 88278 6.8494 6.0325 $.9058 6.0416 #.1294 F.0188 9.0173 0.0294 .24 0.020) #.0257:
TGl 8.0002 0.895¢ 0.8808 8.6005 6.0125 0.2033 0.0090 6.9625 6.6030 9.6619 0.0056 0.0086 2.6007 0.0447 6.8040 §.04571
M6 ¢ B.0080 2.0000 0.5500 0.0609 0.0900 9.4080 0.0006 0.0000 6.00G8 6.0000 0.0008 0.0040 0.0590 0.9000 0.699d g.0111¢
PH1A 1 8.8879 D.BRI3 D.GURE 0.9204 6.0915 6.9051 S.6000 3.0001 0.0930 0.0800 4.0000 6.9031 6.0000 0.080 #.0800 §.0445!
1B 1 8.088) #0060 0.0380 0.9908 #.6612 6.938) Q.0091 3.0600 6.0906 0.900F B.0isE 0.8906 6.0081 0.0820 0.9093 9.93541
! R-R 1 0.5186 #.459¢ 6.2387 #.1965 #.2211 0.2308 €.3224 #,3438 4.2238 #.2148 $.2381 9.3871 9.3341 9.2648 9.5273 §.0836)

TABLE IX-3 DIRECT CGEFFICIENTS, 19-SECIOR TABLE: EASTERN REGION

JSECTOR 1 24 28 i B T )] iC 4 4 aF 5 4 b § 9 18 1iA 18 R-# |

Lyt B.EBIS P.8¢cD 2.2009 0.9889 6.2080 9.1392 0.8838 9.999F 9.9488 0.9289 ©.3096 0.9300 0.3648 #.0090 1.0268 §.9380 B.538) 8.70%3 “'3323 3.¢3cd

L on t B9S2 @.1857 @.0884 6.8098 9.0B8 §.89%7 B.0ddt 2.2909 0.009¢ 0.85%9 02038 2.928C 0.000 §.2)00 0.0939 8.9803 4,281 85390 B.05% 9.8136!
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Caa 1 8.641% 0.5125 0.8247 £.4088 6.5883 €.1316 6.4F08 9.6802 9.3004 9.6301 6.0590 6.¢e¥8 0.0680 8.6005 B.BECD §.2491 "“ff; 9.3072 0.8318 3.277!

C 4B ! §.8673 §.5494 9.9456 £.0822 9.096; @.984s $.9535 9.8§28 #.9431 0.9995 @.£F3% 4.2901 B.0436 6.0074 0.0419 §.80:3 8.8323 2.8937 8.3003 a'f???Z
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L9 1 LRl §.5867 3.008F 8.083Y 2.2232 @.5932 5.9E98 B.Ef46 D.854 P.EEIN F.2B01 4.8834 B.2EEE BN 9.8175 4.8737 8.ii4a i'ikaa?

5@ | B.68a8 P.035f $.6B5F £.9839 #.0936 5.608d F.9420 9.9093 @.9848 6.93F} D9850 G099 §.edl0 6.0088 §.8033 .22 a.a:ta 66872
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ity L 3.3 g, §.6:06 §.68%2 A.9385 B.8831 02981 B.9Edd F.3633 2.5R¢8 §.0857 F.8000 D.EME: b.9é5 6.9054 #.8033 0.0%68

S oH-B G # $.2821 §.3422 §.268% £.3481 5,703 2.3433 4.3635 9.3213 9,39k 9.3311 §.7295 §.7194 9.3876 B.208M

/ J/ )
/ J v J J J )



TABLE IX-4 DIRECT COEFFICIENTS, 19-SECTOR TABLE: CENTRAL REGION

JSECTOR 1 24 28 34 3B 44 43 4C 4D 4E 4F 5 b ? 8 ? 19 118 114 W=k
i1 i 0.9081 G.88%0 6.9080 G.8600 0.606F 6.9956 @.4698 0.0080 0.90d8 6.9579 B.0065 9.2000 0.f000 @.0000 O.G808 $.9360 6.069F 0.6663 6.8766 §.0906!
24 1 P.67E2 9.9337 #.0900 6.0000 ¢.3098 9.1373 0.9009 0.6008 §.0000 £.5008 0.0000 €.3049 05.06C¢ £.9060 9.600C .0088 0.9604 ¢.090F §.8312 4.01340
{28 1 g.9fe1 §.0009 0.64083 €.9830 0.0983 £.00203 £.0920 6.0089 @.0000 $.2998 9.0048 ©5.6946 2.0003 ¢.0039 0.06652 5.6029 0.468) $.0901 9.8088 4.6014)
$3a } B.959F $.0000 §.0049 @.0696 09.3009 0.0F99 0.8008 0.8662 9.0209 0.€9e6 6.8308 &.6099 €.0008 ©.0500 ©6.2308 §.8886 0.0080. 6.0900 4.3380 0.8209:
138 § 9.0098 0.99%¢ ¢.9000 B.4980 9.1425 $.6990 6.8908 6.9624 §.8275 6.6787 #.0875 £.8598 0.3035 8.6383 0.CC62 S.000F 4.0904 6.0401 ¢#.0092 §.8009¢
PAA L £.0003 0.9812 60955 A.9868 4.3086 9.1518 0.0908 46.0900 9.2939 0.5804 @€.09894 9.0600 0.0000 0.643) O.€02F 6.2081 €.6880 6.9021 9.8080 9.6194)
P48 1 0862 5.8082 9.6144 6.9¢49 0.0083 F.9005 0.6331 4.0802 B.0323 4.0040 2.9993 9.6280 0.927¢ 9.6023 0.9250 §.6006 £.3913 6.9838 0.6098 §.4047.
V40 3 £.0147 4.0998 0.8923 3.9000 09.9218 €.6902 0.066% 0.4733 0.2968 6.0894 6.00807 9.9823 9.0834 9.0984a £.9133 §.6662 6.0038 S.#952 4.6021 §.8951)
P4 1 d.geai £.9087 0.008) $.0009 $.0895 6.2082 4.8917 B.€671 9.6233 9.6612 9.6014 2.8805 9.6193 E£.6297 . £.0053 6.9691 9.6937 0.8667 9.9980 #.9919!
P 4E 1 G.e06d ¢.0090 0.2086 2.6900 D912z $.86°0 9.0611- $.938% D.0008 #.1448 6.0094 9.2200 #.5332 9.9801 B.2998 §.3923 #.4606 0.0065 D.9812 0.9984!
P AF 1 0.8482 §.9583 §.0839 O0.8898 8.0627 9.8002 #.8058 8.8015 .9663 0.9135 #.1183 J.09895 d.0811 §.32315 I.8189 §.4662 6.6986 6.€838 §.98691 #.8423!
§5 1 #8183 0.0891 @.4831 6.8800 $.0845 0.8357 £.6439 6.6951 0.3032 6.8154 2.2179 4.9129 F.0#24 G.083% 3.5937 9.60856 0.9930 §.6284 2.9593 4.#131
P61 §.9637 $.0828 9.9883 4.006¢0 6.4€20 0.9825 &.8617 #.39098 9.201% 0.6043 6.6814 #.9108 9.9030 §.3537 E.8123 g.8517 6.2957 0.6958 .6244 B.0114}
7% 08343 0.8173 9.0351 B.60620 8.8395 £.9192 9.08127 4.9083 9.9882 0.0843 @.0856 0.0835 8.0127 9.4349 0.6234 §.g151 #.4822 §.6184 §.8167 3.9872
{8 ¢ #.9188 $£.9152 6.4123 9.8080 2.0316 9.6422 $.9334 #.09%1 G.€814 #.1485 P.9248 @.8171 #.8395 £.9249 0.6291 g §o14 0.9164 6.0879 8.9373 9.9289!
P9 F g.0287 9.2800 9.630¢ ¢.0888 9.0817 4.6919 9.0059 £.99258 €.6030 0.963c £.0925 9.8P92 $.6024 £.93509 O.6620 §.g209 0.4184 5.0862 $.0167 §.8419)
118 i B.0699 @.8006 0.0003 #.989% 0.003F 0.¢490 9.90006 0.0208 P.9200 0.0240 9.3809 9.000% 2.9909 6.3000 O.5060 ¢ _gagr #.0003 6.408¢ £.0080 8.3049:
S11A 4 @.8864 9.0607 £.0860 9.9330 4.¥228. 0.0898 6.20080 0.6812 ¢.08000 0.d308 9.6873 0.0066 $.0830 G.0408 &.¢080 ¢.026 6.0630 6.59%1 ©9.9060 §.84620
113 ¢ 0.3008 0.0069 B8.9309 6.8690 0.9908 B.0937 9.9668 0.9089 6£.5090 49.9999 0.0408 0.9395 9.9001 0.9020 6.8083 §,9825 9.0808 9.6992 #.5062 §.8321!
P H-R 1§

§.5345 §.5387 $.2142 @.480€ #.398% §.2284 0.3972 0.3148 §.3229 @.26%6 #.2453 £.3887 #.3298 £.2784 8.4796 $.4235 §.7293 6.7613 6.3993 @.9809
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TABLE IX-3 DIRECT COEFFICIENTS, 19-SECTOR TABLE: SOUTH-EASTSRN REGION

..... e o 0 e o S % B 0 o A R S i i e 05 - -

e 08 T A B T 7 A e e

ISECTOR 1 24 28 £ 1B an a5 AC 4D 3 sF 5 6 7 8 3 18 114 1B H-H 1
U0 a.8eat 0.0206 8.9360 0.9990 0.5890 6.2388 0.5020 8.099¢ 2.5090 6.0638 0.9693 $.0698 0.0088 £.6400 €.9760 ¢.9686 0.0388 5.0099 §.9592 90000
P26 1 8.9892 0.8321 6.85059 9.0093 6.0089 0.1637 $.0388 §.9206 0.0049 0.903% 9.8021 §.86)F 5.0008 ©.9555 0.0935 §.5080 #.9080 9.8700 0.9017 0.0098¢
P28 1 9.8822 6.0950 6.0882 0.8999 9.6621 0.2012 9.9453 9.099F §.9699 9.8993 @.8636 8.0095 5.0009 8.5050 #.6315 §.oM08 9.9803 6.9680 §.0003 O.EI14L
P3A 0 G009 8.0000 9.0900 2.9890 9.0080 0.0000 £.6360 0.9992 0.9699 ©.0086 5.9990 6.6080 4.0080 0.0203 §.0008 ¢.66¢F 4.0008 6.PE95 8.0600 0.9093!
£33 1 8.9000 B.B0CY 6.0611 0.8667 0.1714 §.8049 9.0307 9.6600 0.9697 0.9739 9.2049 3.9088 9.009) 0.5500 8.9062 §.6608 5.0986 0.6830 6.9683 D.20dd
D4R D B.6116 8.0097 0.9953 2.0000 0.0908 §.1127 9.06C) 0.5008 9.0909 0.6360 §.0649 0.9008 5.0080 9.3022 6.0098 ¢.90d1 £.8698 6.8347 @.E4 d.Befdd
L AB 1 A.G000 00048 0.9862 8.0¢03 5.893¢ 0.8092 £.2639 9.0920 $.9042 £.9056 0.673 £.6090 9.0615 9.0054 0.9004 ¢.0924 9.2829 @.4845 0.3987 6.60391
PAC 1 8.9920 0.0995 0.9829 0.9988 §.6016 8,0001 6.0982 4.5101 €.5007 0.9000 6.9081 0.0807 ¢.6020 9.6431 0.0625 #.2891 6.8899 .f00 9.0818 g.ed7s
§ 4D § 0.608) B.6600 §.9693 9.6309 0.6935 8.0037 9.00682 0.8041 5.8111 £.3685 §.8097 6.9921 9.6871 0.6505 4.9068 6.8991 €.5089 0.06£4 B.0903 8.03971
i AE 3 0.8788 0.0909 9.9480 0.899¢ 0.9913 £.0022 $.6037 2.9060 €.3089 §.9155 #.2066 B.0639 .0401 0,036 0.0608 0.P098 §.0095 69306 9.9704 D.9000)
PAF D 9.4157 B.6125 6.9110 6.9890 9.9926 9.0908 6.9827 9.0925 8.8028 0.9012 9.0382 O0.6681 €.0095 0.9619 #.5291 0.9932 9.96p% P.3435 6.9082 A.9MS
P53 B.E230 08137 0.0014 3.3230 8.8639 $.9863 9.9114 §.0071 0.8684 ¢.6118 0.8076 0.8151 B.9£77 9.0642 0.0031 @.0378 0.9B44 5.6258 9.8542 28159
L6 1 0.3826 0.6313 6.6098 9.9399 8.8923 §.6912 8.3932 0.6630 8.891% 8.8580 #.6024 6.8966 §.0968 $.3019 O0.gpsy 9.9918 F.9844 0.8938 0.0043 8.299%:
P71 B.9330 0.9143 9.9625 0.6809 B.0132 0.8192 8.2392 $.3815 6.9371 0.6952 0.8964 0.0550 6.9146 0.5398 §.2355 0.9228 0.€92¢ U114 9.6176 0.08°%)
18 1 B.B193 00188 08169 9.4999 9.6343 09581 8.0478 6.9691 £.6907 9.1242 6.3184 2.8179 6.929) 0.4253 g.9i5¢ €.8156 9.904@ £.2486 9.0292 9.324%
P90 0092 9.0083 8.0069 0.209¢ 6.0455 9.983% 9.6111 0.4871 6.6891 8.6625 6.0187 0.2897 £.8099 9.8589 @.9d12 0.041V 0.0255 0.9F04 §.8334 9.u8d2
HO 1 .BRER 69000 B.008 £.9089 B.0G00 9.999F @.0209 0.0008 9.00¢ 6.9097 9.860¢ ¢.9958 §.8498 o.8a90 6.6363 .9991 B.9680 1.9930 9,630 §.3045
114 1 0.0842 8.B399 B.0861 6.9900 0.2633 0.9608 §.5660 6.0689 0.69¢9 6.4000 6.6890 B.¢900 8.8503 O.6el8 @.960s O0.9326 4.5938 6.768 8.9334 3,114
(1B 1 9.6894 #.0008 #.0F30 6.0958 9.0919 0.9081 9.2009 0.9969 ¢.8099 O0.9983 9.9009 B.0¢64 §.9901 0.pa84 6.3eza  §.8932 §.0409 P.#482 0.8802 2,533
M- i 0.5688 8.5309 8.3095 6.6986 8.3238 4.2099 9.7028 0.3634 9.3677 §.2533 0.4140 6.3081 8.3249 G.2859 2.44a5 #.3853 6.7352 8.4999 #£.3892 0.080N

-

- - - -
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TABLE IX-6 DIRECT COEFFICIENTS, 34-SECTOR TABLE: SOUTH AUSTRALIA

00 T A O YA ol A4 R O D e A DA D A P s e e T A U 99

{SECTOR 1 24 28 3A 1B 441 4R2 433 474 485 4B 432 - 483 . 4B4 41

S 1 S.0066 6.0908 0.0550 0.0090 6.89606 §.3847 9.0030 4.0800 G6.000¢8 0.00€0 £.0000 0.0098 B.0000 0.0006 @0.2008
P28 ¢ 8.9841 #.6571 0.9699 0.60909 0.9008 #.9332 0.1893 8.6767 .2565 £.1474 #.0000 0.5485 0.8000 0.8080 4.0960
228 i 6.6001 G.0868 6.9048 6.8127 §.0617 .9025 0.0011 0.9690 0.0058 6.008) 9.6895 4.0811 9.9256 6.0939 6.000%
3R L .0090 0.0830 6.0050 6.0854 0.09860 0.0002 0.5001 6.0068 6.0081 6.0000 .0909 6.9000 9.9010 6.80090 0.9069
13D 0 #0008 0.0000 B.0089 6.6147 0.1415 9.0000 0.9600 6.0309 6.8011 0.0008 6.6080 0.00§0 $.0817 0.8668 0.4002
}ARY ! B.0F93 9.0051 6.0121 0.0008 §.0000 0.1205 0.0318 0.0149 §.0297 6.0800 9.2089 0.9030 0.0009 4.00600 £.0000
P 4A2 1 G.0690 0.0838 02.0000 £.0000 0.0808 0.4004 0.8528 .8238 4.818%1 8.9197 §.9600 0.3009 H.009¢ ©0.0000 #.9909
§ AR 1 B.9BS5 6.0003 0.0500 #.9000 0.0000 6.0025 0.0038 0.1612 9.0158 0.0997 0.0900 6.0050 0.6038 §.9099 §.0004
PARA L B.BEPY G.9071 6.0085 6.8090 $.0000 0.9017 §.0172 0.6229 6.8733 B.8214 9.0808 0.0008 6.9000 0.0009 8.0803
PARS L S.0087 0.0000 6.3000 0.8000 0.0000 9.0004 6.0010 §.079) 6.0005 0.9898 8.9680 0.0008. 6.0600 0.0860 4.0004
1ABY 1 0.0088 0.6824 0.9029 B.8924 0.0002 6.3080 6.0900 0.6080 9.9801 6.9411 #.2813 4.18B0 0.0030 9.8008 08.6014
1 AB2 ! 0.B5000 0.6008 6.0095 5.5000 0.0001 0.9603 0.0000 0.0000 0.8000 0.0005 O0.0921 0.8545 §.0000 §.9601 #.0024
P 4B3 Qi #0039 0.0881 0.0600 5.0060 D.E80S 0.083% 8.8853 #.08%5 0.0859 B5.0101 §.2803 0.9833 8.207% 8.1157 B.8123
PABS [ 0.9089 B.6080 0.9000 6.9200 6.9081 6.0081 E.9811 0.8005 0.9035 F.000 0.9080 4.0000 8.9034 §.9164 #.0085
PACT ¢ 9.9233 6.0858 9.8429 #.8131 0.6315 0.0008 0.9014 0.9045 9.9916 9.0618 §.6821 0.9897 4.032 £.0049 0.1989
D AC2 1 8.8815 0.9913 0.6848 5.9959 6.0079 5.9512 6.0515 0.9905 9.9912 6.8623 0.00922 6.9848 §.0242 #9016 $.0015
P 4D ! S.6068 0.3080 9.0800 6.8048 9.5127 0.0009 0.0835 6.998% .9083 4.8601 4.000% 0.93%9 6.9814 0.#908 £0.0896
D AD2 ! 0.9000 6.9900 W.0000 6.9089 5.9093 0.9080 6.9051 9.0088 9.0007 0.600% $.9962 8.9476 #.8024 0.903¢ 0.0518
1LADT ! B.3097 6.0084 0.0631 8.0115 .9920 8.0043 0.1875 0.0834 $.§173 5.8495 #.0094 0.8179 9.0828 B.983% .0446
1 AS 1 0.0000 0.0060 0.003F $.0114 F.8121 0.9827 6.8121 6.908% $.00813 9.9597 $.9287 9.8179 §.6605 #.9081 8.9847
PAFL Y #.8196 8.0173 8.8853 $.9805 2.0031 6.5205 0.5008 0.0067 6.9813 6.0097 $.8131 9.0026 0.8€46 4.9928 9.397s
}A4F2 0 #.9914 $.8827 8.8985 #.8609 9.0981 £.8985 6.9912 §.0683 0.8984 0.0031 B.BP14 5.9157 #.0068 ©0.0807 0.2396
PAF3 D 0.9060 0.0699 9.9960 0.0960 0.990 0.9894 0.9306 $.0607 6.0002 P.9000 0.0000 0.0080 0.0005 0.0000 O.9860
PAFA L B.0008 9.9501 §.9435 2.8983 0.8171 0.885% 0.6278 9.9154 9.9139 0.9678 @.9882 9.9278 6.0062 #.8241 0.0309 .
PAFS ! 9.0000 6.9088 9.0087 B.G000 0.0007 9.0806 0.0000 0.0990 0.8289 0.9881 B.0801 9.529% 9.0606 0.9097 #.8989
$5SAT L B.81S5 B.6071 0.0d27 £.6115 9.0114 4.0845 0.89952 9.0653 0.6933 0.9651 #.0188 8.9837 6.8142 0.0855 0.8946
! SAZ L 0.9690 0.6060 #.908F 9.8090 6.990) 6.9005 0.90903 9.20%1 6.6895 9.9001 §.8081 9.0084 9.9084 6.001t £.6033
! SA3 i #.0088 0.0983 6.0000 9.0887 9.8645 0.0823 0.9012 6.9619 B.6916 #.9935 §.6983 #.8002 $.0922 6.0807 8.2004
P41 8.8851 0.0€32 8.9918 9.9922 €.0843 6.8626 B.0935 9.0919 9.8922 9.8048 #.0047 $.9017 4.§074 @4.9031 9.6819
P75 8.8352 0.9178 6.8558 §.0030 #.8127 §.0092 §.0123 9.8165 9.8688 @.8162 6.9122° 0.0186 #.3116 6,024 6.6133
P BAY ! 8.8193 9.8198 #.8159 8.6129 5.9320 9.9620 £.9584 #.8298 9.8375 9.9419 #.9938 0.9354 #.£344 £.0193 3.6238
P BR2 ! E.009¢ 0.9000 9.0900 0.099F 0.9003 0.0050 9.0030 0.0090 0.0689 0.9086 6.0047 9.9900 0.000F G.0080 9.0302
P9 4 0.0865 B.9885 0.5680 0.0019 0.0176 4.0958 0.90%0 9.9895 9.8955 0.9067 $.9450 #.8135 6.8157 $.9245 A.8135
18 1 S.6685 0.0000 G.0960 6.0900 9.0005 9.0005 0.0060 0.0900 0.8008 0.0090 0.6802 0.8000 0.0000 6.6003 6.0061
1A L 0.9879 0.6099 B.9000 0.0084 0.0016 6.9901 0.5000 0.5005 0.0085 9.8002 §.9004 0.900¢ 0.0900 0.6080 0.0008
118 | B.0604 0.8060 0.9900 B5.0000 5.0022 §.9009 0.0600 6.9000 6.0000 0.9901 0.9088 B 4365 4.0804 9.0002 §.8ad1
PH-H ! $.5283 0.6792 6.2889 0.1945 $.2799 §.2131 6.16356 #.3283 S.1448 0.1672 $.2237 9.3894 4.22286 9.3877 @.3841
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{SECTOR
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403
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£.8996
#8801
9.2329
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§.2636
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§.26%2

§.6000
§.4643
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- #.9809

9.82484
8.4383
9.8264
4.0891
#.8875
§.6845
d.9969
g.6712
#.9145
#.8837

9.0828
C 8.0083

§.9617
f.0114
§.91353
§.0000
9.8182

§.0048

§.3800
8.9008
§.3089

9.3779

-

#.3448

B L L LT T PP

#.0062
§.6345
§.0088
#8.2000
§.899¢
§.08a4
2.6004
8.41089

o o

0.8600
¢.4838
8.8291

6.8272
§.8090
g.08d8
f.5614
B.9033
9.0223
§.00%9
2.6749
§.9918
@.0429
0.8680
0.6008
g.2894
f.9800
g.8817
§.8886
6.4887
0.2880
g.6148
0.8387
§.8dd¢
0.4843
#.8048
2.4063
8.8881
8.3274

3.90¢0
¢.80449
0. 84989
g.2311
¢.90¢68
B.1192
$.6808
§.9690
2.9822
#.2495
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TABLE IX-é DIRECT COEFFICIENTS, 36-SECTOR TABLE: SOUTH AUSTRALIA

-

ISECTOR  8A1  8A2 9 18 1A 113 HH!

PP g . - d owa

§.6908 £.0000 6.6008 0.0060 6.0008 4.09008 0.0000:

1 14

124 1 0.0000 0.0038 0.9002 4.6000 0.0099 9.80237 0.4134)

120 ) 0.6025 6.0002 0.0600 £.0099 0.9800 4§.34984 0.8414:

30 1 9.5004 9.9689 4.0006 0.2200 9.6001 9.0093 4.0098)

' 3B | 6.9082 O0.5508 0.0088 0.0600 6.8899 B£.0043 @.080d!

P AAL L 0.9000 6.0068 6.9800 4.0000 £.9943 6.9980 8.911%

P AA2 ) 6.0000 6.0000 0.0000 6.0000 #.0038 0.0000 #.4115)

P AA3 ) 0.6060 0.0800 0.0088 0.0000 0.0005 0.9908 G.0212; .
! 444 ¢+ 0.8000 0.0009 9.9009 O6.00d0 0.9009 0.8290 d.m1B21

PARS | B.6000 9.0060 9.9081 0.9008 £.9090 £.9123 5.92341

P 4BL 1 00618 4.0907 0.0000 9.8040 0.9999 ©.0908 9.0065!

! 4B2 | - 9.0984 §.9860 9.F086 0.09831 9.8429 0.6800 0.9048]

' 4B3 ¢ B.8824 8.0685 #.0806 6.0062 4.0084 9.0931 §.90130

3 4D4 | 0.060¢ G.0806 6.9627 £.9858 #.9053 9.8090 8.9043!¢

TACT ¢t 8.8825 B.1634 6.3919 §.0274 0.8E84 0.9476 0.8354) ¢
P.AC2 0 §.6353 S.0988 9.0281 £.0231 6.0009 9.0808 @.0481:

! AB1 [ 0.08380 0.0896 9.0000 0.0083 9.0088 0.6089 #.000G: —
P 4D2 ! 0.0890 O.0080 0.0008 0.9900 4.0900 9.0000 ©.0009! o
1 4D3 7 6.6018 0.9260 0.8063 0.9286 9.9633 #.8858 49.6068! .
1 AE | 8.9689 9.0041 0.0000 0.0000 0.0022 $.4852 6.9800;

P AFL L 8.9244 D.8000 6.06394 6.0397 0.6918 0.304¢ 4.4018)

P AF2 1 9.8857 0.0589 0.0801 6.0004 0.6056 9.9194 4.90331

1 4F3 {1 6.08¢0 0.68080 #.e000 0.0216 0.0849 0.6090 0.00940

}AF4 1 £.0139 6.611% 0.8003 9.0828 4.0939 §.0114 6.08341

} AFS |} $.99€6 #.0009 @.0083 6.6008 0.090d9 #.6003 §.9038!

P SA1 L §.9033 9.8833 4.8871 9.6041 6.9137 0.9362 4.8137i

i SA2 { 6.986Y 0.9968 9.09620 0.0587 6.835t €.0020 0.0611:

! SA3 | #.6608 @.90903 6.9084 0.0091 8.5118 #.6203 6.9049

14 1 8.9227 §.081% 9.0078 9.9158 6.9998 4.0012 0.0219:

P71 8.838) 6.6101 §.9262 $.8923 0.0132 §.8194 0.98721

! BA1 1 9.8274 §.8278 6.9873 £.0125 0.89806 4.9477 40.80%4:

PBA2 1 .08 B.9012 9.0099 £.0819 9.9868 9.9922 #.#1731

19 1 8,989 0.8017 9.6899 £.6338 6.9912 6.9527 0.1785:

16 ) 8.9369 9.9538 9.0081 9.0008 £.9900 0.0000 €.9142;

TTIA § D.6087 0.9060 £.0043 0.0003 #.9013 §.8004 9.45830

1B, #.0007 6.0000 B£.8118 0.9000 $.8864 9.0233 4.8961:

P H-H § 0.4509 £.4913 §.3834 4.7318 £.6892 B.3111 G.84000




TABLE X-1 INVERSE HATRIX, 11-SECTOR OPEN MODEL: ADELAIDE REZGION

- vn D W s Am e T LT S e WP MR AP W NS N R e W e T R A Y e R RGP S Y M W e W M R R S e Y e St T D e wh e W L e e e e A RS S S A W, b . W TR W o ) WP

:SECTOR 1 2 k] 9 5 L) 7 & ¥ 19 1t
g T V.89d94 A 8992 0.9484 9.9627 9.0002 @.6609 £.8993 ¢.0094 9.8681 0.9062 $.0092:
: 20 2.8256 1.#8235 #.9413 0.94971 P.9885 0.9823 d.cgdt @.921t §.06062 0.0000 9.8048)
P30 #.9913 #8611 1.3642 #.6135 0.9618 G.9174 B.2¢17 8.9622 H.9005 0.0914 6.00135
Vo4 J.1268 9.1828 8.2857 1.4289 B.8894 9.4084 4.1415 F.13°93 @.6279 #.1235 #.1822:
P05 7 #.9237 8.9136 6.9299 #.8178 1.8299 #.4994 2.41:3 8.9873 @.0218 #.9671 4.6374)
P60 8.3887 B.8d4] 6.9681 £.4647 @.8199 1.6023 d.8072 ¢.81éf &.0185 9.418! 2.0088!
Tl #.8378 B.0229 $.8262 #.0189 8.6485 8.8241 1,549 J.837s £.8333 #.8961 - #.41931
g . 9.827 B $.6281 @.2558 @.8522 §.4241 @.858! 8.833F .039F @.8212 @.8199 9.¢9152!
' ot d.f876 £.8653 B.625F 9.9289 9.0¢43 &.2185 9.1437 @ B15e¢ 1.18E4 @.8424 $.6223!
il B, 6399 §.0099 9.0d¢i D.20883 9.36¢9 ©£.8R01 B.fde: O.EESF d.9981 1.080é o.8999:
U0 #A.89S1 ¢.9888 3.3345 9.881! $.BE1Z P.628% 8.9473 ¢.¢4i5 @.628¢ 2.4012 1.9147)
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TARBLE X-2 INVERSE MATRIX, ii-SECTUR OPEN MODEL: NORTHERN RESION

e A m e s e e e e e e S W W ey e e e e e M cm e B S e Y im AR e e e S TS e M G n S e P kA 4 W R A e A e B e m 4m e M e R T n A ek MM A e U W T P G W A e W e W e s S e oo

CSECTLR 1 2 L 4 3 6 i : & TP i
Pl t.eeds BP0 9.9882 £.3182 ¢.0863 9.9315 B, 9901 2,807 4. 469F 6.84037 6.9801.
I #8627 1.823% 9.9817 €.8856 B.0965 0,801 6.8861 5.¢0° 2.8884 O PR32 2.20220
DU 8.28825 B.2017 1.9448 G.ﬂiﬂél 6.0213 0.8169 9.09!'3 9.0947 $.9485 o.461% G.98321
$ 0 B.8547 $.8386 @.9328 1.3289 9.8428 9.2i2é B.811% 9.8537 B.B847 $.9374 3,151
T B 8282 B.8135 9.6259 8.8259 11,8245 6.48%1 2.8383 4.8995 @.8842 2.0878 £.85311
S0 f.8a3 B.8849 @.0052 5.8934 B.B135 1,881 @d.8844 2,925 L8874 4.9132 3.0087.
& ¢.93465 B.P187 $.8847 0.69384 9.2044 £.813¢ 1.85983 @.826% 3. 623? 82,8833 g.#122:
2 ¢.924% §.0174 J.6ZBS 9.8734 -2.8215 F.8425 9,872 1.8lss B.EiRT L2048 dldida,
S #9415 d.8817 A.@t1S @.3859 8.9213 B.88I% #,8agd 3,855 .43 44 20149 B e

e c.dgdé 5.8009 ©.9247 P.0J80 9.99¢89 J.9808 6.8080 £.538F B.ddd1  i.éddd .28
'ty #.8832 d.4414 9.8827 0.8884 ¢4.944° 2.AFF2 €.8827 g.éddd ¢.27¢2 J.3d85 LAEIF
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TARLE X-3 INVERSE MATRIX, 11-SECTOR OPEN MODEL: EASTERN REG(OW

R o e e e e e 4P WM T Y L R D P W M R D D D WP S TR D W VE TP G D eI SR N A D S T R WD S Wk M NE B S M S M M e s ke e W e W e P e e e M e e e S e o e WD D A e e AR =

VSELTOR ! 2 3 4 3 8 i 3 B 14 1
: P 1.0896 2.9844 J.8845 2.1195 #.0824 9.918B6 B.0649 2.0545 ¢.89897 0.0933 9.6829.
o2 RU1262 1.1195 #.01607 #.1122 8.9020 #.pi76 @.4947 E.dde5 8.0007 4.0031 0.0039.
. S0 2.0085 0.0864 1.9638 0.4050 $.903° 9.2198 ©.¢0ds P.0PF5 2.9802 9.9093 0.8008!
! S0 P.B818 B.9433 d.9444 -1.1925 #.9237 9.1856 B.843F 2,9463 ©.8865 $.93346 9.8294:
. S0 B.R2456 £.9160 0.067% 0.0115 1. 8179 9.8942 E.¢841 B.8235 0.867) 9.6034 0.0343:.
o8 0 B.9R43 B.0043 §.9042 §.9859 9.8225 1.8616 £.8647 9.9188 £.8877 0£.8877 #.8081:
. T 28360 .6219 6.9123¢ #.9185 S.0659 $.8183 1.844. 4.8322 2.8235 5.08385 0.9145!
ot = B.8273 0.9278 6.98338 #.0413 #.0158 £.6415 @.92139 1.8235 9.€287 J.2141 4.8114)
S B.9B825 d.6616 #.9931 §.8059 0.8998 #.9d4:4 B.8317 F.0633 1.83¢2 d.0i04 2.P118.
ié, d.dfdd 4.0996 P.0000 O.0466 9.8900 8.8908 oO.F5c7 A F9dd F.ddd 1 .dd80 92.9002
1 F.2é54 d.0083 €.8935 9.8912 2.9947 2.9994 £.8477 2.9982 8.9877 €.8085 1.4015
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TABLE X-4 INVERSE MATRIX, 11-SECTOR OPEN MODEL: CENTRAL REGIOW

e e e e e e A e e S W= R A e G M R e S A R S A T M A W R W em e dn ae A wh T an M e Wh e e R TN TR e @ de - e e T e R M e S6 T AR W e e e e e e

PO 1.B837 #.8831 B.2811 8.0487 £.9942 @.9242 2.0€87 B.44:5 d.0981 B.9904 9.0895!
i B.E995 1.8394 8.8922 0.4788 0.9984 0.9668 9.4911 .96l d.9802 0.8004 9.0012;
| P.8889 6.8007 1.1665 0.0118 0.9892 9.2169 @.8962 D.é9837 @.0861 .68 0.0903.
8.8514 9.8747 $.8254 1.31594 #.0856 2.2992 9.8155 8.8507 £.8827 6.0088 #.#132
188 @4.4184 9.6683 #.6132 11,8133 £.8838 8.8840 #£.2845 @.8035 D.0941 @.9380:
i #.883137 F.8839 B.8936 S.9112 1.8868 $.3233 J.6123 2.6924 ¢.90860 9.6051]
S2 2.6283 $.8128 9.6143 9.9944 9.8157 1,837 9.823°7 F.3178 $.9931 9.8129)
S7 8.9197 @#.8392 9.#4S3 2.9134 9.9358 4.8298 1.8232 $.8233 4.9115 @.0101!
17 - 0.009F 0.06825 £.90833 p.8884 0.6012 9.8323 o.2838 1.8219 0,.8166 O.4845!
pd o.08608 2.0090 ¢£.9889 0.0993 @&.8928 B.2840F J.Pd¢F 2.8d01 1.Fd06 8.0089.
& B$.8815 4.8819 2.8085 9.8845 d.8892 H.862Z3 d.éPdi 4.8852 ¢E.dd81 1.8083)
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11.8617 9.9812 @.0694 9.0480 6.9882 £.6654 6.96906 9.8016 9.0092 ¢.4903 0.98868:
! 8.8878 1.8379 #.0934 @.9748 0.8649 6.8885 6.8009 6.8042 ¢.9494 0.0865 4.0419)
POB.E0E2 9.6068% 1.2869 9.09922 6.8491 9.8181 6.0091 9.0084 €.0001 9.6001 4.9092:
¢ P.5434 0.8332 B.8122 1.3143 #.9058 £.1432 8.8158 6.8447 D.9054 6.8978 9.0228:
OB.0249 B.8848 8.0066 $.0161 1.#155 $.0048 §.9053 0.604F P.8079 #.8048 §.03451
i 0.4832 #.8914 9.0032 9.9845 $.6068 1.0608 9.0914 £.687F 0.8921 @.0845 5.062%;
v #.0462 #.9563 §.9189 ¢.0287 6.9663 6.018% 1.6444 @.9396 6.8255 9.6832 0.9155i
O9.4250 0.8217 #.9435 $.0641 #.8171 9.637% §.6288 1.6189 6.9177 #.8872 H.9117%1
PO8.8033 6.0035 0.0082 0.0150 §.@912 6.6037 6.8644 9.6042 - 1.0434 6.8276 9.4144:
i 6.0080 0.6000 6.006F 0.0008 0.0000 5.8086 O.0660 4.0008 B.0001 1.0000 9.0090.
O0.R847 0.0881 B.0816 S.0004 4.0004 @§.6601 6.9088 0.8991 £.985) 9.9902 1.9893!
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10049 9.9032 #6.6053 6.9454 0.9927 9.9162 3.0054 8.0047 4.4087 B.9649 0.8834:
$.8937 1.63856 #.6082 0.0485 9.982° 6.6137 9.0048 0.8876 $.0058 6.0034 0.0038!
§.0818 6.6614 1.1755 @.0174 6.0658 6.6158 0.0824 0.8832 €.0086 £.4817 0.8819!
#.1351 9.1002 #.1687 11,5178 £.0853 6.3984 £.1751 0.2628 ‘9.8278 9£.1241 80,1849
0.028t 0.8173 #.021% 6.0215 1.8221 $.6112 $.8117 6.060684 9.8191 8.8074 §.0426!
0.5076 6.9544 0.0067 €.0855 @.8185 1,3027 5.0647 0.0188 9.8996 0.8149 0.0885:
0.0421 €.8256 #.01%0 €.8228 9.0088 $.5245 1.0547 6.83¢1 $.0313 8.6848 #.81088:
#.6295 6.9247  6.0453 6.8$63% 6.6238 $.£542 4.6438 1.6395 0.8216 £.9205 9.8138!
§.0682 0.9854 §.0251 §.8226 9.89041 6.8174 4.1466 9.0153 1.19258 6.9388 2.6239!
0.6005 S.08P0 0.0801 6.0603 0.8085 0.0601 0.088 F.090F 0.605) 1.0066 6.0985
$.6088 G.900t 0.604% 0.0815 $.6511 8.0887 6.9448 B.8815 £.0178 0.0611 1.8696:
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TABLE XI-1 [INVERSE MATRIX, V1-SECTOR CLOSED MODEL: ADELAIDE REGION

. e . . . - e W T e W Ae W S5 TG S S s M W W W W D D T O o o - s 4 e 0 1 i S B D kS . A S D 0 S D A o A T P A N Lk T P T 0 R 7 4 8 0 o A
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C1.8089  0.0895 @.9095 0.0838 6.9806 2.3913 2.8697 6.9908 0.4905 2.9009 2.0048 0.0409:
© §.6294 1.0283 d.0244 9.0898 9.0832 @.8854 ¢.PH33 4.9044 §.0830 0.485) 9.0047 0.9040!
! #.9944 0.9651 1.3668 9.8157 §.0840 6.8178 2.6837 0.0049 6.9628 B.68335 8.0045 9.994F!
! §.4263 #.4831 0.4500 1.6487 $.2987 #.7065 $.3567 #.4472 9.2586 9.5835 $.4648 #.4727!
' @.§558 6.8529 9.8438 #.8361 1.9398 #.5397 2.4289 #.0386 £.9419 9.0414 8.9669 9.9427!
C9.8278 6.631F #.8253 £.01956 #.8346 1.8191 @.9249 9.9342 0.9261 0.§448 §.9382 #.233:%
© B.1358 B.1484 #.1869 9.9889 0.8776 £.1847 1.1213 #1227 4.1865 #.1315 2.1199 v.15468:
©§.8727 #.8868 #.6522 $.8844 §.9560 B.2863 6.8736 1.8783 4.9551 $.9778 4,8616 8.8728:
 $.2277 $.2848 $.2853 §.1755 0.1586 §.1934 §.2672 €.2058 1.2714 9.3214 0.2449 $.3479.
© §.8134 B.8179 #.8118 ¢.9996 #.8694 6.3195 ¢€.9888 #.8116 .9181 1.98176 8.0137 g.8211:
¢ 3.1865 #.1255 6.6846 9.8785 9.0696 ¢.8789 @.6673 #.8864 9.99384 #.1258 1.1186 #.155d:
© §.9344 1.i857 8.7618 0.6684 $.6526 0.7424 0.6684 £.8040 0.6%48 1.1846 9.9495 1. 47351

.,—-....‘-..—--_-_..._—_0—.._---.-.....-.--..__.......-.-....---_-—--,._.——-.----—--.—-—--—--—-.——...-—....------.-—_..--_—-..._—---.--..—.-

TABLE XT-2 INYERSE MATRIX, t1-SECTOR CLOSED MODEL: NORTHERN REGION

5eCToR 1 2 3 4 3 ] 7 5 5 16 i H=H
i o 1.E812 §.8011 9.08486 4.6107 0.6909 6.9621 0.6065 9.6912 0.96064 ¢€.8612 #.8007 8.0012:

: : f £.6747 1.837¢ #.9879 #.@8135 £.8889 B8.69°2 ¢.9047 #.4133 9.8885 G.9i4; B8.8124 B.61375)
: 30 B.8865 #.0863 1.9478 9.0483 9.8241 9.6198 9.8641 2.0887 9.0834 9.9349 G.9874 3.6867!
; j v B.1529 8.1492 #.9742 1.3942 BF.1111  8.2886 4.9858 #1427 4.8757 8.1575 B.1140 B.1685!
5 v f B.8386 2.83%¢ B.0358 @#.8487 1.8491 B,6245 B.2787 3.3387 9.6283 2.33-3 0.9748 ﬁ:§364:
6 . 8.@!?7 B.614s 9.0894 £.9185 H.8291 1.8082 B.38%5 B.837: 2.8141 §.8247 B.017% §.51531

i Q.Eﬁf? #.8926 #.8357 @.8517 3.8586 P.9563 1.4722 B.9E82 #.4717 6.883C i.&??é g.1872:

E : B.6334 B.6493 4.8412 2.8925 6.8417 P.8424 B.6432 1,871 B.835¢ B.9475 0J.3432 9:64%;7

¥ i E.Ei:‘ #.9457 #.8297 9.8371 9.8291 @2.9299 B.0748 @.6432 1.942% 8.2024 8.3%585 &.8347:

?? : é.?v84 §.0894 @.08317 §.8657 9.865° 9.0853  £.8840 5.0877 9.9840 13162 £.8886 8.6130.

?i ?.ff?S #.8714 £.#382 @.8516 2.6445 £.8433 8,037 9.85F5 6.385%¢ F.é7cé 1.0678 H.18le:
n-H g./033 P.8437 ¢ #.5268 #.3:87 6.4155 #.7132 £.539F B.%155 #.7697 1.2244.
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TABLE XI-3 INVERSE MATRIX, 11-SECTOR CLOSED MODEL: EASTERN REGION

1SECTOR 1 2 3 4 3 8 2 8 g Vi it H-H |
: Pl 11,8249 9.8243 #.0125 0.1382 #.4122 §.8284 6.0128 4.8166 9.8105 ¢&.8285 J.9168 0.02280
P20 #1331 11572 2.825% #.1325 8.8213 8.8361 S.8187 8.9296 @E.8194 6.435° @.6303 J.8432)
Vo3 .84 F.ddls  1.8042 P.E895c E£.9945 2.9195 B.5614 B.8015 8.6086 §.8815 2.9318 ¢€.6813:
P41 B.2333 €.2421 B.1246 1.2956 6.1214 0,283 #.1281 #.14857 @.1#49 #2853 S.1681 9,2I730
P05 v B.0496 B.8366 - #.8154 6.0227 1.8272 0.0145 S.9121 §.6146 9.4175 9.4215 0©.0448 0.4236.
o6 B.0287 2.9231 B.0118 w.0168 B.4317 1.8168 S.0117 S 6306 O.8172 #.0246 06.0212 9.9214:
P70 #1214 8.1328 #.857) 6.8784 80565 B.$727 11,0866 £.9987 @.9784 9.10682 0.0928 9.i289¢
o5 0 #.9639 ¢.9755 €.8536 $.9879 #.9393 F.0649 #.8513 1.8522 9.8447 #.8556 9.9447 9.054%
: © I §.8713 §.8913 8.8393 #.6543 6.9458 0.0444 §.66866 #.9577 1.9894 §.8%50 9.9737 9.1827:
VTR . B.e88F @.2123 8.3%42 9.2850 5.9851 6.9851 #.0647 9.00663 B.0853 1.861 O.JE73 4.3119°
Pt §.0282 £.1883 F.2349 6.8592 6.95346 9.9531 #.044F P 9047 £.8509 8.9941 1.@74F 2.:1230.
VH-H O 9088387 11295 $.4543  9.409: ¢.5561 @.554F #.434¢ £.6795 #.33°%5 ¢.7230 €.78F% 1LI¥I0
TABLE XI-4 InVERSE MATRIX, 11-SECTOR CLOSED MODEL: CENTRAL REGION
{SECTCR ! & 3 4 3 b 7 8 b2 id i el
! Pi 1.8954 #.0045 9.9029 #.9496 9.0912 0.0859 $.9614 ¢.9627 v.é8ii 9.9059 9.98827 9.89201
P2 ¢ B.1IIF 1.8524 8.818° 8.987F 9.0994 £.0153 @.9882 @.9141 4.¢1@2 H.8171 B$.9153 6.9224. .
v 3 0 B.Afis B.9611 (.1668 P.B115 2.8804 B.0112 P.P084 P.P00 8,084 0.9807 D.988°7 G.0867
: 4 0 d.1261 B.1ds81 #.8466 1.1813 §.8275 4.1199 9.8327 @.9642 @#.02et B.8487 8.8477 9.83533]
; 30 B.A3IY #3325 B.9164 6.08216 - 1.8214 #.8117 #.6112 $.8151 F.8147 B.8194 @.2431 F.82@4;
; § 1 BLBIST #.8125 B.8188 B.8899 €.6175 1.9948 #.8883 9.9283 6.88%4 9.9175 G.8158 B8.4154]
: To0 B 1126 B.9663 9.6574 B.4494 #.9563 £.855% 1.8741 H.6837 @.5577 B.887% 4.98847 6.1126,
¢ 8 ¢ #.837c 3.644) 9.9557 P.4621 #.6353 £.6518 #.08425 1.9448 @F.0428 ¢.0427 B.9345 B.9413,

5 o #.852% 9.8478 4.8335 B.B355 B.432% ¥.2317 9.8589 #.8337 1.8573 €.8°73 J.9547 3 ,8VRIN
Coié #.8833 #.6934 3.6923 9.8824 J.8324 9.9823 §.9819 4.€23I5 9.4227 go44  S.6837 0.8958
s B £.6357 @.857s 9.9481 B.9481 #.8399 #.8375 #.8335 B.847% B.24Ec DL EFIN 1.Ea!T £.890d
COH=H L B.FT21 9.7868 8.4723 5.48B87 8.4807 @.4418 €.3871 4.6142 @.5374 #.3764 é£.70ié 1.1871)
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TABLE XI-3 [INVERSE MATRIX, 11-SECTIR CLOSED MODEL: SOUTN-EASTERN REGION

A T W S T P D N VL M Oh B A G WD W WY e M G T e S e AP WD WD WD WD e @6 ML T B A S W R R R e A L T A O R A W D D T P . S s G e I S D S ) . A W D AR TS T S T
.

{SECTOR i 2 3 4 3 é 7 ] 4 if 1! H-H !
H 11 1.9850 9.8035 9.0825 J.8584 B.8823 3.4675 6.9022 0.5041 0.8824 0.9943 3.933° 3.2052:
: 20 B.1813 18473 B.9124 D.2648 9.8097 B.9170 8.8678 $.9145 0.9895 0.9179 3.0146 G013
V3 00885 B.ERY 12870 8.6824 2. 0082 B.8182 §.5882 $.0006 H.0082 B.0484 £.0005 9.0004:
o4 B 1344 8956 B.9725 13885 B.9637 £.2848 B.8615 #.1131 #.8457 @.1174 F,1863 ¥.13i3
: S0 #.9493 B.H174 H.0160 2.8273 1.8253 B.8144 88133 #.8156 6.0181 #.8234 2.0598 £.9248.
: 6 1« B.@117 B.3872 B.B8PBB F.Pifs S.8122 1.80:58 d3.8856 #.4133 $.8477 89147 @.2183 8.813%1;
; o0 1172 L1838 9.8599% B.8765 8.8552 4.2547 1.8838 9.9974 #.60744 9.8938B @.8805 6.:194;
; 8 ¢ #.8533 B.9419 B.8622 £.83487 -F.8377 £.85355 B.9438 1.8491 6.9354 @.8413 #9373 #.84717,

91 B.B799 $.8554 9.9584 £.2781 9.0493 3.0568 9.1924 B.#61% 1.9955 0.1181 S.G84i B.1173)

if . #.BP3c #.9924 R.28234 9.882¢ #.6823 4.98822 4.8318 €.8027 6.6825 1.894C 8.9433 4.8235.
oV BLB872 9.9829 6.8439 F.6458 §.60481 §.4378 0.0321 $.3478 6.8474 §,.87054 1.89332 9.4%97¢.
POH-H D 8.7854  £.5379 #.5203 $.5717 9.4998 £.4887 9.3941 $.5899 £.5158 0.9454 $.7277 1.2190!
TABLE YI-6 [INVERSE MATRIX, 11-SECTOR CLOSED MODEL: SOUTH AUSTRALIA
{SECTOR 1 2 3 4 ] é 7 8 4 1 1! H~H
; Poa 1.2192 #.8188 2.8143 0.0594 #.0122 §.9275 8.B145 5.5188 9.8189 9.8219 0.6172 9.02:2:
: i 81237 1.8913 9.8249 9.8437 B.9228 8.8373 $.8235 $.8339 6.8218 9.8392 9.8327 §.9445!
: 30 8.8875 B.9076 1,179 9.8218 B.9895 .8283 B.8348 5.9089 §.6845 6.9885 8.80674 O,06085.
: 4 . 8.5829 9.5889 D.4480 1.5629 £.3815 9.54'F B.4553 $.5391 #.3487 8.5591 0.5396 8.5646!
; ] §.9717 B8.8649 8.9492 $.9551 1.8509 6.0455 £.9398 $.3454 9.8455 8.8597 9.6842 P.0647!
; 6+ 9.2376 §.8378 8.8259 6.6293 8.9387 1.6248 5.0259 3.8441 B.8311 $.8535 2.0382 0.5455!
H Sl 8.1537 §.1383 $.8958 #.1158 9.6385 £.1227 1.1339 8.1394 9.1168 #.1513 3.1364 §.1835;
H 8 ¢ 9.8974 F.9942 D.9B49 B.1114 £.8647 §.1829 #.9825 1.8928 9.8548 9.9944 #.8756 0.9918;
: o0 B.2791 9.3612 B8.1944 #.2387 9.1832 2.2307 #.3181 -£.2454 1.2921 .3624 4.2643 0.4929.
¢t B.9182 8.0176 9.8192 4.4128 $.9187 6.6128 8.3102 9.6138 9.9114 1.8193 2.0156 ©.8249.
footD o BLET9Y 41878 B.1119 21333 @.1143 €.1356 8.1119 §.i459 B.1374 £.7855 1.1743 @.2539:
PoH-H D 1.1248 0 1.2249 8.7028 9.8506 @.7437 §.8853 6.7017 B.5558 #.7857 1.3433 1.8854 1.4586!
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1.6604
§.8244
8.§902
g.94de
§.0005
§.4114
0.9404

§.997%

s.8{4¢
£.8513

0.a8E4

§.9005
0.0047
§.0842
§.6274
#.5664
f.6828
s.8019
§.5058
§.8614

6.8222

§.8327
g.8490

§.9834

8.08d1
8.9185

§.6443

§.6098
g.0858
§.8380
§.8246
§.960"
6.0875
#.0088
§.0072
2.0089

§.0083
§.0012

" 4.0185

§.0060
f.0928
§.0443
§.0138
§.4082
§.0876
§.0038
f.0012
§.0087
-#.9833
$.9988

§.8179

4. 8954
f.084¢
#.9824
g.9001

§.68%7

§.4992
§.0074
§.6847
§.8282
9.8277
§.9801
§.4652
i.0838
§.6887
8.4002

#.6885
d.0814
1.8987
d.0000
réfis
9.6155
§.9023
§.0004
g4

§.0009 -@.

§.8049
§.912%
$.0418

§.8882°

§.0511
6.0131

8.8456

§.0837
$.4132

#.28915
§.6899.

g.91352

9.9619
0.0009
§.#853
§.6696
0004
§.9022
§.4384
0.9248
5.8881
$.0117
§.09%0

§.0981

§.6083

0.0686
#.0088
5.0618
5.6194
£.8172
9.8622
8.9625
§.0¢60
8.#921
0.9269
B.0111

£.0084

§.0619

f.6838
#7.6854

#.2187

§.0881

§.0647
§.68d8
§.8308
8.0082

1.3138.

g.8618
#.29982
§.08d1

. §.8008

0.8001
§.0806
9.8286
§.8928
#.9802
8.9624
¢.6293
§.8192
#.9946
£.4154
#.8224

§.9118

d.0823
§.0028
#.4352
§.0814
#.0146
§.9498%
0.0048
§.2@85
#.8274
#.8345

8.2083.

#.4272
g.9609
#.898¢9
§.0238

9.0386
§.9211
$.9886

g.addd

9.0084

1.1126
g.9085
8.9038
$.8835
¢.0de3

f.8684

f.0004
§.0863
g.20803
§.8834
é.2841

§.8823-

g.008%
g.9188
p.og3e
§.9846
#.8823
8.8¢87
§.8132
f.¢821

§.2804

¢.8068
§.8833
f.9854
§.8173
8.8767
g.0881
#.8125
7.9806
#.6985
g.9083

#.0883

§.9616
§.6448
6.4833
§.8363
$.0887
#.1450
2.8149
8.0681
6.3859
g.82330
§.8393
g.0991
§.9997
§.9018
2.8839

8.8074
8.8248

#.47¢3
g.2892
§.9283
d.0ddd

9.0883

§.9994

§.6024
§.6850
f.9827
g.0012

§.8129

§.8612
f.0848
g§.8422

#.4280

2.8242
6.0841
§.9882
9.9112
§.0818
8.0643
§.6264
§.0449

B.0882

#.4188
09808
9.9082
5.6004

§.9863
08929
§.2302
#.4232
§.0981
#.0059

T §.9815

§.0624
09044
0141
0.0494
s.0001
§.8115
§.0000
0.0082
5.8803

50001
9.9379
8.0902
00831
§.0482
9.0923
0.9124
.0019
§.8456
1.8627
5.0022
§.0007
5.9138
5.0233
§.9673
6.0488
5.0218
50054
§.1187
9.0698
88849
09426
0.5000
0.0198
0.0082
8013
5.0818
§.0055
6.0885
0.0295
£.0433
§.0202
6.0186
0.0908
¢.0033
59063

9.9033
8.8%99
2.9098

0.0038
8.8414
§.9152
9.8620
$.9189
$.0839
0.8080
§.5984
§.6492
8.8215
8.2005
0.9009
5.0081

8.6254

§.1846
5.0854
$.8574

9.9882
8.0088

9.0318

¢.0882
9.9685
£.887°5

§.a80¢

g.0029

0.8853

4. 0092
9.0002
§.5991
§.0089
9.1138
1.9621
9.0042
0.0202
4.9837
§.9955
§.8247
§.9983
§.0264
9.9208
§.0884
g.3218
9.8088

§.0373

@.28801
§.0077
g. o214
é.6008
#.9044
g.6109
#2.855¢
¢.0927
§.6281%
8.5068
g.0292
3.8543

$9.085%

8.9841
9.4044
9.6828
§.0027
§.9844
#.0817
8.8114
#.o141
8.0801
6.0144
0.0084
#.6988
§.28389
B.0012
#.0845
$.51565
9.8443
b.0282
§.9246
9.0880
#.8082
8.0894

-~ - -

9.928!

8.0308

g.9223

@.8083
§.0895
0.6154
1.9188
§.¢952
86059
3.6219
6.0835
$.3673

0.0825
8.3316
#9394
8.8234
g.9203
#.9336
ETEL
89892
.0908

#.6539
6,638

§.9472

§.23431%
£.8115
§.8C48
.40
8.3842
§.8225
0.9471
g.aigs
g.8244
é.0481
§.2802
$.0C85

- 0 n o
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"TABLE XIi1-1 INVERSE MATRIX, 34-SECTOR OPEN MODEL: ADELAIDE REGION

1SECTOR AC2 401 402 4b3 113 4F1 4F2 4F3 4F4 4F3S Sl A2 -3A3 é ?

- o o o ot - A A " D B T P B D T e D D 0 D O R 4 G S T S e v TS D S B s

G.060) S.9000 6.0008 0.0008 0.0050 0.0005 0.083% 4.0685 6.0019 0.0001 0.6000 0.9008 0.0083 §.6800 9.0800

§ H

120 1 0.0801 9.6804 8.8081 §.0081 A2.9841 0.0609 0.0117 0.6013 0.0010 0.9903 0.9000 0.6020 0.0000 2.0821 d.920)
128 1 0.0002 6.0002 9.0001 6.0082 §.0002 6.0502 0.000) 0.0201 0.6002 0.0003 0.0001 0.9000 £.0901 B.0815 0.9001
$3A 1 B.0001 0.00056 6.0001 0.6601 .0603 6.0014 9.9001 0.0000 0.9001 B.0001 ©.0404 §.9032 #.4041 4.3081 4.0080
138 1 6.0025 0.0209 0.9019 @§.6506 £.1242 0.0072 0.0064 0.9983% 9.6824 0.1556 0.9092 9.0604 O.0d414 0.0246 6.9930
I 4A1 0 6.0815 6.0004 0.0062 0.8065 6.0635 #.0158 0.6865 6.9842 6.6252 #.9929 ©.0001 @.0904 0.0002 0.0907 9.83d6
PAA2 L B.0005 0.0041 6.0001 0.0607 0.6902 6.9047 6.0602 0.6002 6.0013 0.0003 O0.0900 0.0008 0.0991 $.0002 §.0003
§4A3 1 0.0802 0.6081 0.6688 9.0081 §.0005 6.0851 0.0045 0.9883 0.0085 0.0002 §.8080 0.0690 0.0830 6.0431 9.8801
PAAN D 0.0001 0.0881 T0.0000 0.8090 0.6008 9.9014 6.0004 0.0601 9.0002 6.6001 @.0000 0.0900 0.03i0 0.8001 0.88d6
t4AS 1 B.0080 0.3882 0.6000 6.9000 0.0990 0.6023 6.8581 6.9008 6.0001 0.0000 0.0003 0.0000 9.0006 0.8008 B.6091
§ AB1 1 0.0024 0.8013 6.6811 G.0018 6.9913 0.9585 0.0086 0.0004 0.0617 0.0034 0.0002 4.6954 9.4012 0.0245 08.0914
P 4B2 5 B.0013 6.6083 6.0002 0.9625 6.9008 0.0016 0.8014 0.6818 0.6812 0.8813 9.9932 ¢.0084 9.8615 0.9301 9.9059
P 4B3 1 4.8817 6.6009 4.0387 9.9819 0.60%5 0.0935 0.0091 8.8158 9.9932 0.9055 0.0002 0.0006 9.0018 ©.2028 6.8114
$ABA L S.0003 0.9081 0.0882 5.5085 6.0602 0.0017 6.002& 0.9018 8.9015 0.0064 0.0360 0.0501 $6.9991 - .0902 B.0817
PACE D 6.0385 0.0111 9.9692 6.8152 6.0217 8,088 0.8047 §.0862 0.0955 6.8195 @.6820 9.6137 0.84197 0.6799 0.4134
PAC2 0 1.3400 0.9063 . 0.0055 0.9072 0.9148 0.6089 0.0072 £.8049 0.0199 4.0072 6.8442 4.9045 0.9033 0.7943 0.0866
PADY ¢ 8.8751 1.1523 §.613% 8.1821 6.0238 £.9077 0.9817 $.8827 #.96865 0.0248 0.0929 0.0035 6.0113 4.8348° 0.0969
! 4D2 ¢ 0.0216 @.8214 1.1452 9.9521 6.9037 0.9677 0.8955 $.4621 0.0083 0.9514 0.9609 0.0015 "0.0448 0.0142 0.5928
P 4D3 ! §.2328 0.8687 6.8985 1.0986 #.0131 0.5253 0.0060 0.9143 0.6219 0.8377 9.4082 €.0159 4.9508 0.8934 4.0214
PAE 1 8.8877 6.9153 6.9138 6.6111 11381 0.9878 H.0013 0.6012 6.0953 #.0039 9.6014 9.6M3 #.9957 €.1174 $.9018
§ AFY 1 6.9424 0.8995 9.0884 6.087F §.6155 1.0797 8.8174 6.0085 6.0452 0.9159 6.8025 0.9036 0.8832 0.0890 £.9459
PAF2 {1 9.085% §.8455 6.9832 0.0661 4.9952 #.0025 1.3213 4.1314 0.9437 9.9144 @.0004 4.2011 9.3807 $.0028 0.9023
P AFI L §.0000 £.0005 0.0900 0.500) F.0001 B.9630 6.0061 1.9154 O0.0801 6.0880 0.3000 0.0000 $.0900 £.6090 0.000)
i AFA 1 85,8351 9.8637 6.9834 0.8133 #.0181 9.0351 0.8143 9.1820 1.1i84 #.1101 D.0418° 3.9135 0.#948 0.6168 F.9126
{ AFS ) 0.§081 8.66d3 B.0441 0.900! 0.9003 0.4603 0.0001 6.0001 #.4292 1.0171 6.8000 §.0600 £.89CF 9.9801 4.001%
1SAT Y BLEND 8.8196 9.9214 9.9123 £.9175 8.4155 0.M172 .0 B.9147 D.BE6Y 1.08B6 §.91%3 #.6420 B.6067 B.8074
! SA2 ! 0.0839 M.8016 6.9921 #.6087 0.9112 0.5839 6.0820 0.9816 0.6819 9.9035 0.0014 1.0803 O.8806 ©.0928 B.4021
PSA3 ! 0.8088 0.9@18 §.0006 6.9614 0.0043 9.8028 6.0037 #.0814 0.6811 0.9215 H.4302 §.8084 1.6002 0.0918 €.9416
14 ¢ §.9F23 $.0835 #8835 6.8551 6.0115 9.6067 0.0078 $.8633 6.96855 0.9848 0.8835 £.6874 9.8423 1.£432 $.#371
P70 8.8114 9.0111 B.6131  6.8189 0.8261 6.0205 0.8154 §.8694 §.8243 0.9217 $.8848 $.0284 ©.0097 0.8274 1.9348
S BAY ! §.0367 £.8875 6.8710 8.0565 B.1322 #.9371 #.0384 #.9285 0.6308 9.9341 9.6233 9.9411 6.9125 9.9592 £.9414
1BA2 1 §.9007 9.8881 6.0691 0.6802 0.9802 0.0892 0.6983 #.9946 $.9203 0.8963 $.6601 4.9031 4.0009 2.0003 8.0813
P9 L B89 B.8131 4.4093 6.0238 9.8223 0.6188 0.9399 0.0163 9.9325 0.0388 6.0032 $.0114 0.8037 §.0203 §.1438
158 ! 6.6015 0.0900 0.9000 0.5000 C.G060 0.9000 0.9000 6.0050 0.9000 P.8908 0.0000 0.0600 0.0600 £.0808 0.0491
1A 1 0.9088 6.0802 0.6982 6.0002 5.0083 0.6002 0.0085 0.0046 0.5003 G.0683 6.0801 0.000 G.0869 9.9082 D.4350
B 1 8,0883 0.6004 0.9643 6.0005 6.0048 0.8864° 0.5005 0.9303 4.6805 F.6407 9.0821 £.0803 §.0002 0.9¢86 0.004¢
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TABLE

XII-1 INVERSE MATRIX, 36-SECTOR

OPEN MODEL: ADELAIDE REGION

{SECTOR

N
L~
om wn ew we @

B
—
] me % B e Sr mE wm e B e mn e Re S Re AR e S Emm G e WS me e Ge e e Ge e e =n

114

11

§.0219 #.8837
#.3472 §.9182
1.8364 #.6493
§.8882 1.9814
§.6172 0.£894
§.0098 ¢o.9584
§.0012 @8.8981
#.0013 #.0082

§.0928
8.0808
2.4¢d6
g.4800
§.0984
§.pa01
§.008d
§.p080
§.9260
8.4382
9.8003
8.0604
g.0628
§.9637
§.0072
8.8837
g.0812
8.¢837
8.8036
g.8016
§.68613
§.9606
§.0¢83
0.0924
8.0805
g8.4108
6.0833
g.o111
#.4104
§.9331
§.9115
§.999¢
1.1683
0.0001
3.6850
#.8152

- -

#.0884

28.00d1
g.0604
§.0061
§.0000
§.900%
§.80446
§.0039
0.00847
§.9801
g.2988
0.4¢87
§.9942
@.0318
§.0644
2.9118
9.08235
g.0627
9.0913

#.6145

g.9042
¢.9831
§.907

g.8490
9.28952
2.0011
#.3137
g.8855
§.8117
g.6118
§.9164
9.4133
2.0001
8.8451
¢.3008
1.6414
#.98da

-

g.c8t!
@.9915:
9.0000!
f.0031;
§.60135
§.0606!
2.9002;
0.9801!
8.98d4:
¢.9083!
g.0983:
§.9885:
§.0944;
§.0004;
8.8631,
8.69440
g.99862!
§.9049¢
8.9156!
§.0873:
§.9874!
§.6139!
6.0898!
8.0144:
o.80011¢
§.635¢!
§.9024:
§.9219:
4.92381
2.92851
9.6148!
€.9839:
8.063%:
8.09#80!
2.0683;
1.6388!

e o o -
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VABLE XIi-3 [INVERSE MATRIX, 19-SECTOR OPEN MODEL: NORTHERN REGION

5 o 1 2o B 0 OB e e A e e T - - o 21 R0 70 0 1 s 59 R T A o s e 4Dl A e e B 0 o e 6 s 4 1 i e 2 R e T 0 20 A0 e 2

{SECTOR i 24 2B 3A 3B LT:! L)} L1 4D ik 4F 3 6 7 8 g - 1§ 114 1B i
1.8825 §.6897 8.8844 0.9¢807 4.09008 £.2007 2.0602 0.606¢ 6.6081 §.0607 §.0045 G.8060 ¢.9008 ©.069) 0.0000 §.0698 9.9889 0.6695 ©.46dH!
#.0425 1.8247 0.0219 4§.0608 9.3600 @.657¢ 0.4391 6.0086 ©.3008 0.9468 §.8017 B.0683 0.0088 ¢0.9268 6.0600 2.830¢ §.803F #.8097 0.0633;
#.8605 #.0981 1.9697 8.0051 9.0897 0.6437 9.9220 8.8992 2.9084 §.9894 #.9953 @.9304 §.0084 ¢.088% 0.9914  9.0091 9.0081 4.0831 0.880)!
8.6810 8.0007 9.4963 1.0071 0.6080 #.8013 9.9845 Q.6989 6.0858 0.0041 #.8214 9.0199 6.3811 6.6813 0.82822 94882 6.9885 ©.0815 6.0844;
§.6089 §.0508 0.0684 B.f115 1.9523 9.9637 §.0008 £.3648 9.9547 #.1316 #.6363 9.9069 £.9214 2.8663 0.06014 3,092 ©.6687 &.0064 9.9096!
$.9136 6.9856 @4.9345 9.0902 0.9987 1.1649 9.0811 $.2981 $.9003 0.08€3 #.9219 9.6058 6.6601 0.2083 6.8092 9.439f @.4401 0.6936 €.9991:
§.6d65 4.0803 #.8653 $.6613 9.0804 0.9867 1.6414 §.6072 0.4016 &.9012 £.5518 ¢.6694 9.2154 @o.9313 @.4517 g.pe11 6.0014 8.4823 @.3803)
9.9488 0.6043 @.912¢ £.9653 9.9934 9.8657 6.0838 1.¢a86 B.9873 6.9184 §.8058 0.927¢ 6.0131 £.9948 7.0484  §.p814 §.0217 §.9802 6.8884]
#.4234 6.00268 #.8044 9.517) 9.0139 -8.6035 B.9128 P.1485 11,4083 0.6633 £.2432 $.F185 4.1067 0.482, £.9099 £.0812 0.6102 £.6036 €.2832!

1

24
2B
34

we me e W ws me

= e e ve mw owe am ma mw
[
L

:

13

:
DAE 1 6.0605 9.8033 £.0001 2.0116 9.8043 6.8006 8.009% 8.8065 0.003¢ 1.8451 8.8613 0.4811 8.0655 0.0804 0.0619  §.8895 0.6809 6.6608 6.006!
S AF 1 §.8243 #.8232 0.8232 0.9092 #.6811 @.994% 9.9013 .68 0.9023 £.8623 1,2788 0.6884 6.9013 9.6913 6.8102 §.5094 0.867 ¢.9615 ¢.0825:
1St B.B277 6.814¢ B.8871 8.9146 9.5286 9.9259 0.8122 #.9186 9.8319 9.6249 9.8211 1.9239 4.8692 B.3883 #.6088 §.g444 9.9647 6.6348 0.0958)
P61 9.8064 8.8842 §.8¢11 9.0827 9.0058 0.9058 8.6048 §.0614 0.0045 0.0899 6.6672 0.9134 1.9020 0.8044 8.8281 §.0§73 §.8132 @.6108 G.9927;
§ 71 80368 8.0179 §.8376 0.0426 5.8977 8.8189 $.8147 8.9860 9.9872 8.814) 9.8689 #.9443 #.0133 1.8358 9.0204  §.9235 0.9538 6.6898 9.3178!
P81 0.8230 5.0184 G.9166 6.0161 9.8317 $.8821 9.9348 9.9166 $.8913 0.1498 8.9369 6.8199 6.9473 0.0269 1.0242  9.9183 §.9135 §.6#97 9.6126!
P9 8.9623 9.8611 £.3021 9.6913 #.8142 6.9651 §.0186 #.9037 0.3858 9.8853 9.9087 6.8316 6.9025 8.64%1 6.8855 1. §345 #.8148 6.9613 0.0289!
116 ¢ 6.0000 0.9608 0.3939 0.6000 9.9049 2.2000 0.0000 0.9600 0.996¢ 0.9989 6.006 9.0080 9.0900 0.0966 0.0006 0.995) §.850F 6.8400 &.9609!
SIA 1 6.8889 0.0814 0.9691 9.8804 9.0617 6.6018 B5.9900 0.8061 9.6991 .0602 6.8041 0.9901 6.9000 9.5092 $.6009 6.6077 6.0685 1.2913 0.0841!
S11B 1 6.8082 @.8981 4.8981 6.0089 F.8615 0.9952 9.9093 §.0661 00082 9.6993 9.6062 #.9894 §.0602 2.6925 6.9804 9.9976 $.9061 9.¢8d5 1.0082!
TABLE X11-3 INVERSE RATRIX, 19-SECTOR OFEN MGGEL: EASTERK REGION .
1SIETCR 1 24 23 14 33 44 a8 ac 4y )i aF 5 6 ) R L
D11 1.66887 B.902¢ 8.8642 3.6281 5.6351 F.1s20 3.6222 6.953 5.9830 30807 £.9681 53331 9. 25307
Can 1 81740 1.12¢5 @.8038 6.¢081 0.2581 9.1437 §.6331 6.0197 g.picE 28083 5.3 Bl s 88857
V 3kt B.gi3 8.0487 1.6631 £.8i37 2.0046 B.6876 9.0 §.9514 B.9853 2.8856 3,925 §.8082 §.43 6305 2 f
D34 0 B.0O8T 8.2331 .6538 1.0319 0.8ET 2.5383 33y goggdl B.6098 £.3871 9,621 $.6234 g.083 $.2991 PO 80T s
C 33 ¢ B.9332 B.8401 @.9614 2.2358 1.9743 #.9845 2. 3.3591 B.6866 8.0234 50006 B.0092 2.0031 §.ii 0005,
! Ah ) §.8582 0.316a 9.9253 9.2084 @.23F3 1.1411 §.0007 0.5235 0.8799 0,808 52813 :.:;3; i';§i§ 203 02031
4B ! B.3848 B.010% 8.9185 §.8338 .14 8.9986 §.5123 €.8603 5.8813. 3.8 R O O Do) S0
CaC 1 A.154 §.998% 9.925%F F.i83i £.218° 9,997 e.ﬁaa; i.gzg: e.ézgg Z.igt‘ 3'?fff e
: i 8.5215 8.5 se a5 215 8.8t 8.6435 0.0086 B.0075 .87 (9213 B85 65039 .82 .0
: 23 T S i:égég 513221 e g:eézf (5D 2.961F 6.361% B.06%0 BEDIZ B8NS 6.505 8.9323 §.cua
CAF 1 B3840 §.693a B.884s 9.9903 B.0835 4.6957 ELE3Y L3367 B.6FI3 A3 9.NI3 9001 GENIS BT 80971 LN
P51 g.8295 B.8133 6.4225 @.9@s2 .07 §.3122 33235 £.2670 1.863 SL0Ia OGS SIS BAE2 250 207 Aol
C 31 B.0743 9.6344 2.0321 £.9838 B.3044 0.8855 f.0080 BT EANTE D.RGI8 .03 0BG MOV 60874 3310 0000
© 2 i §.d3é7 §.8263 8.8655 $.8334 2,203 £.9223 GLatad £.9128 .85 63172 LT 0.6315 214 80033 2.ei1s dilis
1B §.8247 B.8275 88339 §.315% 2.837F 8.8793 21231 39138 E.0IF .5314 Q2315 1310 A2 BBITS D.6EY L0133
{1 B.gEnd B.edts 6,805 P.81I 8.8334 £.8355 ER: 5,639 §.965% D.0615 .95 J.06T6 1.F389 B.2103 .FIS 4,33
1§ ¢ 9.3830 B.7ifF 9.5003 2.5098 0.803F F.5id0 e.830) SEICE 9,050 RGN 0033 L8805 GNT 1335 99398 d.ibo
VIR ! 5.38-5 A.003T §.3803 6.2835 50814 2.:912 5LiEIT B.33Q BLGNEY S 90832 BSGRD JOIN BIEN 1.g2lS g.d:
TUIB i B.9884 6.05C1 B.8582 B.6039 2.382% £.3582 BLEEIY B.PE0T 1.098T 2,003 0.2305 S.lel G.BMG BN 52105 f.eidel




TABLE XII-4 INVERSE HATRIX, 19-SECTOR OFEN A0DEL: CENTRAL REGIGN

{SECTOR 1 29 3K 3B 44 A8 4L 4D A€ 4F S 5 7 3 s 1i -aiA 1B
P10 1.0811 §.9262 9.0235 9.00¢3 8.9998 6.1129 0.2093 0.690% 9.0097 ©.9931 5.0918 0.2629 9.0082 .9839 00730 4.9800 8.0005 9.9962 @.806)!
{20 1 $.6749 1.3352 G.9019 $.0830 9.9580 9.1759 8.9288 9.6999 €.0690 $.8092 0.9920 .08 0.90€3 0,508 $.0009 2.0831 §.5099 9.9084 9.3013)
© 2B 8 B.0PR4 €.8563 (.902h- B.9060 2.8894 B.99A5 6.4F9 2.090% 2.0889 #.3092 8.8955 9.95% 9.08i8 €.0830 B.0003  9.23%0 2.9290 .01 6.9201
P 3A § B.0839 9.0040 0.8063 1.389 €.985 0.Fcd0 2.9696 9.2008 #.0990 6.9090 5.5089 9.9909 0.000@ .9070 B.8000 9.008F 9.000F 9.9400 9.9300:
P 3B 1 9.8E08 .3306 .89B\ 80888 1.1477 20804 0.7983 8.8083 8.5331 2.8°)% 8.513B P.9882 9.0139 £.0932 0.8006 §.99d1 0.88C1 9.9€67 .5985!
Pan @ B.B187 0.6021 §.8955 6.5239 0.3891 1.1905 9.898) 8.9899 £.2001 6.9011 6.2133 $.0976 6.3901 4.8831 #.6263 §.3001 B.2697 8.6925 6.B351
48 | §.88S 9.0884 B.8171 B.0839 8.6582 6.0887 1.3343 8.0989 #.9984 B.4093 2.9085 0.9933 9.8260 0.3232 0.8695 9.9938 5.991% 6.8034 9.5281:
AL 0 88177 9.B115 B.930 82098 B.682% §.9049 6.2095 10052 8.8311 6.3632 9.8815 9.3829 .2.8393 D.0276 0.8117 B.8956 0.09%3 .95 88827
4D [ 6.0895 6.69E6 O.00€2 €.538 3.9895 9.9120 0.3918 B.0879 1.926F 9.9018 8.0818 90237 0.8002 F.9011 J.0897  g.9882 2.931) E.6309 0.8291
D4 §.0882 6.062 .0680 $.9562 #.6967 03982 0.9814 0.2305 £.0815 t.1727 0.9667 B.6804 5.6392 0.0F33 C.G055  g.8a01 0.0962 3.0999 9.89135!
S4F L 8.9689 9.9598 €.9334 2.8470 9.3847 0.9154 6.9667 2.5922 §.8475 2.9182 1.1352 9.2310 6.9628 6.5023 4.022) g.5pey 00618 2.0038 £.9107
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TABLE XII-& INVERSE MATRIX, 34-5ECTOR OQFEN MODEL: SOUTH AUSTRALIA
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TABLE XIl-6 INVERSE MATRIX, 34-SECTOR OPEM MODEL: SOUTH AUSTRALIA
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TABLE XII-6 INVERSE NATRIX, 36-SECTOR OPEN MODEL: SOUTH AUSTRALIA
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SA3 ¢ #.8812 §.06067 §.0678 46.8dd6 @.0128 €.62160

i §.5243 £.6937 8.8695 €.0168 §.0198 £.0237)

i £.9441 0.6178 8.6318 4.2359 H.0166 .8259!
8Al § 1.9357 @#.8417 6.9114 ¢.8185 @.8137 8.91711
i 8.0882 1.6914 9.6106 9.6014 €.02391 4.0628!
¢ §.9182 6.6894 1.1833 8.6389 6.0858 0.8432)
4 | §.9881 B.0989 6.6601 1.6060 4.0066 0.0024!

o~

4.3807 0.06001 6.8948 €.6685 1.0013 @.0633)
#.6811 §.8202 8.8132 £.8065 0.0004 1.9248)
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TABLE XI11I~%
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INVERSE MATRIX, 34-SECTOR CLOSED MODEL: ADELAIDE REGION

ISECTOR 1
S 11,6008 9.0905
! 24 ! #.8313 1.0328
128 ! £.0085 4.0897
134 3 8.9001 §.9080
P 3B 1 9.0022 8.8982¢
PAAl 1 9.6233 B.817¢
P AA2 10,0098 9.8115
$ AA3 ¢ 6.9397 @.8325
AR ! £.0271 6,835
P AAS 1 0.0244 6.8387
i AB1 ! 9.6628 0.9860
} 4B2 | 6.5088 6.0112
P 4B3 1 9.9081 #.017%
P ABA | 6.0045 6.6059
1 AC1 | §.6774 9.8738
}AC2 0 0.6756 9.6951
PAD1 ! 9.8126 B.8142
}AD2 § 9.0666 £.9671
}AD3 ! $.6354 9.0421
:AE | #.0671 9.2683
tAF1 § §.8223 $.8247
L AF2 1 6.0095 6.6144
| AF3 L B.0875 6.9999
PAFA D 8.9163 8.8194
| AFS | 9.0839 4.8451
} SAt ! 8.0327 6.6283
' 5A2 { 6.8629 6.0834
! 5A3 ¢ 6.0199 9.8233
b6 ! 8.80272 #.8316
17 ! 6,1349 8.1435
P 9A1 i 8.9529 9.0426
18A2 1 6.8179 0.9237
19t 82235 £.2912
HE ! 66131 00174
1A 1 6.8544 $.3431
1113 ! §.8584 @.8437
PH-H ! 09138 1.2098

§.3381

v

o v

§.2034
#.6418
§.8617
§.9341
§.6332
£.0126

8.9837

8.0387
0.61794
§.884¢
§.8¢31
#.6a2y
§.8079
#.0013
§.4166
$.9213
§.8849
£.8198
§.8427
#.8289
§.9¢49
#.8879
#.4451
f.8189
#.81%2
§.2518

$.7523

- D o o e W T D D A B P W O e D e D S W D

#.1284
§.5e71
#.8238
8.9259
§.4787

443

§.0814
¢.0897
9.8886
§.6881
§.2438
£.8491
1.4547
§.6199

#.8333.

§.0152
§.8924
g.8858
£.8184
$.0042
P.8374
£.9587
9.8354
g.8116
g.163#
§.81%4
g.9112
§.6111
#.6048
§.8472
8.9624
#.4184
6.8632
8.4892
g.9201
#.8843
#.1845
g.9112
§.1538
g.0681
§.6292
4.3348
§.3614

4.4998
§.6232
§.8484
g.0a81
§.4017
§.9268
#.8351
1.2139
#.9471
§.018¢
é.0822
§.0847
#.3155
§.8043
#.8418

8.9382

d.p1a2
§.64a47
#.8355
#.8836
$.6879
§.9675
§.9858
§.0341
8.8439
§.6192
#.5139
- §.8498
§.0268
g.1611
§.84352
8.8139
§.1852
§.6181
#.0345
$.8383
g.7847

431

o o o

482

483

-

184

4Ct

#.1354
9.3722
§.09889
f8.98464
9.0843
$.8278
$.6523
#.4181
§.0831
g.8114
£.8209
#.0844
#.8783
£.9193
g.141%
#.8873
#.627¢
#.08284
§.518¢1

8.8083
B.06838
§.9849
¢.6061
$.881¢
§.0887
8.8951
8.8139
§.9984
9.0138
1.2946
6.9984
§.003%
§.8628
9.8391
§.8580
$.8#95
#.8644
§.9323
£.6953
#.6219
8.8679
#.9644
§.21481
¢.8924
§.62v8
p.6619
#.0869
2.6199
4.4518
§.1219
§.6138
8.1832

0.6979

4.8282
@.8298
$.3322

#.8045
9.8847
8.5877
9.0661

9.5843
8.9155
8.0874
#.0283
$.06128
9.9198
$.1151

1.8691
8.8871

3.8839
B.8442
5.2642
8.833)
g.8124
8.9514
$.5254
2.8127
$.9248
8.0844%
p.3482
8.5633
§.0197
$.9832
8.0895
§.4217
g.1814

£.8788 .

8.013%
§.2120
g.0i12
#.0444
P.0424
§.7778

#8062
¢.8425
#.9029
6.4001
G.9018
8.9061
@.3641

. 2.8145

g.9¢5%
¢.8147
¢.8821
2.9641
1.08468
§.967%
§.8271
#.8384

£.8973

¢.984%
$.5179
#.4643
8.8137
4.4172
d.8836
§.8283
9.0823
4.6133
¢.3528
4.09839
#.8161
0.94826
8.8384
2.8084
§.121%
6.6054
§.8218
©.8232
§.4282

5.0943
6.0035
9.2043
0. 8990
8.0616
§.80%9
6.0858
§.9184
9.0886
9.0168
#.9020
#8041
6.3158
1.8209
§.8497
8.9535
8.#087
8.6868
§.8273
8.9049
8.2693
§.8873
g.8652
§.9384
2.8032
8.6143
§.8031
8.0673
9.8187
$.9572
#.0425
8.6126
¥.1824
6.9091
9.9327
.3349
£.4362

0.8043
9.0936
¢.69085
§.4681
g.6942
§.0104
9.0847
§.0177
§.80%5
§.8172
G.8937
§.80%4
g.6156
@.0e48
1.1487
#.857¢
§.4779
6.8581
§.874%
8.8157
§.8i74
#.8889
8.8455
2.8527
8.98829
8.8221
§.0855
g.eoer
2.8193
#.5943
E.0566
0.81364
£.1544
6. 6858
§.83351
2.8372
§.4774

§.4382

-

- o an
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TABLE XIII-V

INVERSE MATRIX, 34-SECTOR CLOSED MODEL: ADELAIDE REGION

o > o D o e B e T e S o S o D o o o
- e e 2 1 v e i o D o o B i Y B o e o Sl e AR S D B D B S S S A T P R e D ko D B 4 A T A B S 0 0 D T B 7 o S o

a2 e T o T A T e W .
- - - o e € 2 - Y > s A - T - 20 o~ > B T A S e S 9 N e o e D O o T N W O W W o 8 e W e

t

1

:

]

1

¥

¢ 4Dt
i 4Db2
i 403
i 4E
i AFT
! 4F2
! 4F3
i 4F4
i AFS
+

13

i

3

4

T e T T 9 S 9 R e e A D P OB S P P e W A D W A O D R SR 4P P YR Sy @8 - e e o T D SR AR A A e D OB S A e R e Gl P A AT 8 e A N 08

S e me e B e M em Be N W e A e e me

- B BY ma me B B M e A Ge Hm e R m he e e e me e

#.5088
#.81463
#.8841
#.6671
$.8841
6.6533
$.8735
1.3894
#.4828
#.9263
#.2534
p.8116
f.0440
g.8898
€.9853
§.8441
9.6827
#.9289
#.8955
£.9838
§.2165
8.9793
§.8551
3.8132
#.14613
8.0187
#.4338
§.035¢8
#.63%6

8.2877
g.0141
#.0028
#.8952
#.9829
6.8827
g.6412
#.5478
1.1582
#.8243
B.5264
§.8187
#.8128
2.0893
#.2838
g.0114
8.8826
#.6281
#.6038
¢.0888
8.5138
#.0694
#.1835
#.0189
#.1432
0.807%
¢.8285
§.43082
9.558%

#.8881
#.6019
f.0682
#.9681
8.9425
g.8248
9.9034
6.8898
§.8048
§.0689
#.8829
2.8634
6.982¢
g.2918
#.6283
#.8328
#.8176
1.1478
#.8157
§.9159
#.8104
8.9257
#.882¢
8.8835
#.8815
g.8278
§.803¢8
#.2645
9.8113
g.9581
#.4811
#.8649
3.0%17
#.8858
§.8182
$.8192
§.3488

9.28¢3
#.6634
9.0804
#.48602
§.8857
U TER]
#.8643
#.8155
6.9682
8.61352
#.0835
0.0079
#.0842
#.8033
#.2434
#.8524
#.18835
#.8552
1.1893
g.8148
§.9183
#.8136
#.8839
g§.6218
0.8826
g.8214
2.4882
#.8482
8.81835
#.68825
8.8738
9.0119
#.1655
£.80846
8.8311
$.6329
£.59%4

9.89843
9.8937
9.0844
f.8683
#.12352
#.6892
§.0864
8.6176
#.889%1
#.6168
$.6036
g.0868
8.9121
9.04833
$.8578
8.8647
g.28301
9.8872

6.8343

1.1342
4.8192
8.0181
#.9954
§.8154
g.6931
8.8277
8.8129
g.8117
9.6242
g.8962
9.13513
9.0131
9.1783
9.088935
8.0344
9.8366
9.6606

8.81563
2.0273
§.9133
6.9617
B.6855
8.4052
8.2238
#.8385
g§.6417
8.8124
8.9139
#.8393
9.9183
1.8821
#.9857
§.8436
$.8413
0.8821
8.6222
#.6450
§.9677
#.8154
d.8466
9.6455
$.8687
#.4215
g.62463
#.0226
§.8239
#.4345

$.0838
8.0156
9.0822
g.0849
g.0114
#.9855
#.8383
8.8535
8.8983
#.0688
8.6257
9.0853
8.6248
1.3359
#.68351
#.9226
8.8827
8.82647
8.883a
#.9186
B.8215
§.6845
8.9561
6.6123
§9.17352
#.2288
6.8322
$.0338
d.5148

#.6898
#.8061
9.0084
g.8801
#.8921
#.8136
§.0684
§.8232
g.g121
#.08223
#.0828
§.2889
#.2183
#.8851
§.98542
#.6712
g.6121
#:8047
8.9383
§.8866
9.8134
9.1379
1.8225
#.1144
§.6837
§.9237
§.9439
#.8115
$.8229
§.1425
#.8538
g.8218
#.2238
8.8124
6.8499
§.6478
$.8779

#.8812
#.0044
8.6004
¢.0681
§.4836
#.9344
8.6871
8.8166
$.8687
6.81359
7.0034
g.8868
8.0055
§.6344
8.03%6
#.8579
g.8132
g.8116
§.8419
6.9892
§.94%7
9.2583
#.88514
1.1271
8.8828
8.8245
g.6435
¢.9982
§.8193
g.9783

§.8487

#.0124
g.1778
§.6699
$.8324
#.6343
8.6227

g.8944
6.6539
8.8137
g.1931
g.6399
8.9357
9.8381
8.68582

0.6056
g.0154
2.0382
8.8131
§.0018
.0855
§.8024
#.0928
9.8343

8.0398
#.8343
6.5%47

9.8381
3.0149
$.6819
5.8857
8.8828
8.9829
8.8458
¢.5488
8.88%8
$.8345
9.9338
8.8047
§.8059
8.6855
8.0048
6.8217
8.0825
#.5284
1.9818
8.3571
6.3235
8.9828
6.8781
$.8114
0.1565
£.9084
2.8355
§.5321
8.5878

$.8067
9.0184

B.80%7
g.018¢
g.4031

g.6877

£.9835
2.6834
@.9807
§.6%63
¢.0i8¢%
8.7683
9.6735
9.6163
#.98271

§.9869
0.0858
£.8165
4.6638
@.8539
6.9825
1.8882
g.8581
9.6351
2.6329
9.2139
P.1713
§.8162
9.8366
#.8386
§.7089

d4.8183
#.09266
8.0384
g.84353
#.8436
g.1194
B.8612
¢.8428
#.9209
@.1158
2.12i%
#.8131
g.8¢82
g.0p58
g.82a2
2.2832
¢.6189
6.0847
d.¢igd
1.8194
@.1845
¢.0882
#.8143
#.1921
#.2185
§.8377
#.839%
$.726%

6.9333
$.6084
2.3¢881
#.061%
$.8564
§.63358
8.0153
9.8632
§.4152
g.0832
#.6113
g.0136
@.0845
§.9459
§.1314
#.6133
8.29857
§.8437
@.3455
9.8993
§.8847
g.0849
#.821
g.8244
§.2144
9.0838
¢.8584
8.8234
1.1198
#.6383
§.8129
8.2843
6.8036
9.8314
8.8368
$.5%37
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TABLE AIII-1 INVERSE MATRIX, 34-SECTOR CLOSED HODEL: ADELAIDE REGION

- . ot o o0 S e S U D DU N R e o o T D o D e . 0 A Y A D D U W S 0 R P

6.9187 $.6128 @#.6857 1.8168 DH.#153 #.8070 £.9299!
£.0373 0.0440 £.8482 6.8698 1.8584 #.53246 9.875D)
f.2414 £.6485 £.8521 6.843% £.8584 1.0547 8.9787!
8.7333 9.By64 P.6812 - 1.1482 1.8673 @.8247 11,4348

B T T P e L L LT T - o o o

15ECTOR a1 8R2 9 19 i1g 118 H-H 3}
V1 @8.B803 0.0004 6.8003 6.8385 6.6006 #.9093 6.0006:
} 28 1 B.8941 B.8349 8.4837 0.6044 0.9862 9.0649 £.967%!
{28 | @.0065 9.8884 §,6003 ¢.0005 ¢.6605 0.0363 0.0005!
P36 1 8.6891 B.0881 £.2048 0.0901 @.6091 8.0881 0.9381
! 38 1 9.8826 0.6831 4.9217 9.0029 £.8029 6.8026 @.8027;
! 4AY 1 6.8134 B.6122 6.0899 0.8135 9.9185 #.98587 2.0198)
P 42 | P.5871 d.038¢ £.6864 9.Gi16 0.8138 2.9048 6.8134:
PAAT ¢ 8.6193 9.62311 6.8176 6.9322 9.0283 8.3143 8.83735)
P 4R4 } £.8182 8.9123 4.0893 @.914F 0.6147 0.6050 £.8199;
P AAS 0 4.9185 8.6226 $.8175 6.9296 4.8271 8.8241 #.83491
i 4BV ! 0.8840 6.5829 0.9822 6.8042 £.6036 $.2020 4.0039!
{ 4B2 ! #.6877 B8.988R P.#6467 6.0159 @.4138 0.4841 9.81311
PABI i 6.4y B.9046 0.0034 6.0853 0.09858 §.0958 6.9034!
P AB4 | B.8837 B.6844 ¢.9873 4.0124 6.0114 F.9635 8.89491
§ 401 1 9.Pi68 §.2329 P.6443 6.1083 6.6732 B.0972 4.67%6:
P AG2 Y B.PAPR7 R.674% 6.8551 0.1238 6,383 4.8517 @.18571
P O4DY i 2.B115 8.8277 8.98886 £.0192 8.8142 £.8129 4.813410
{ AD2 |} B.B55% B.8168 P.9042 @.9993 P.9669 0.8073 9.0674:
i AB3 i B.634F 6.8791 0.8255 £.8531 0.0443 9.0357 @8.8407!
P 4E ! B.8677 B.8142 9.08838 9.0181 9.9108 0.0112 0.8095;
POAFY § $.8337 B.8891 9.6851 0.08%5 0.6971 B.0111 B.§482!
! AF2 1 B.B144 B.0833 #@.0856 B6.8097 0.8138 @.4185 4.41¢8!
! AF3 } B.8540 6.2873 @.0354 ©.8187 8.9887 6.9831 4.611%)
PAF4A ¢ £.6319 6.8342 6.8114 8.9227 9.9212 #.8252 9.82950
P 4FS | B.8232 6.6638 §.8833 6.895¢ P.9355 £.0027 £.08611
POSAT ¢ B.B142 B.8197 8.5214 8.8234 9.9303 6.06448 @.02261
! SA2 \ B.8834 6.9635 6.9020 @.804 @.0253 @.6841 3.9838)
! SA3 ¢ B8.6695 6.p187 @.0188 0.€139 0.0230 @.028Y @.6144:
P64 B.8384 £.9236 2.9256 ©.8448 9.0347 3.4177 08.63241
Y7 4 B.125& €#.1127 B.1853 @.138) 6.1298 4.8%28 4.1542!
PBAY Y 1.8577 8.0668 £.8311 8.8317 8.8443 9.8340 8.44170
i A2 | @.B146 1.8158 8.6229 §.8242 9.0209 B.2152 £.0284
19 1 8.1943 $.2280 1.269% ©.3189 8.2574 4.2114 9.3438!
L}
(3
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TABLE XII1-2 [INVERSE MATRIX, 19-SECTOR CLOSED MODEL: NORTHERN RESION

ISECTOR 1 24 2B 34 k1] 4A 4B 4C 41 (13 aF 5 5 7 ] 9 8 P4 18 H-H !
St 1.8073 0.9867 0.9085 8.0019 0.6923 8.2044 $.84833 6.0934 9.9233 6.9931 6.8075 9.9935 9.8934 0.0820 4.0848 8.9838 @€.9861 ¢.98866 0.6031 5.82811
$ 24 ¢ 0.8748 1.8393 0.8074 0.0044 2.0654 #.9658 0.2074 8.0681 €.0078 0.9973 0.9988 £.4983 #.0081 9.0645 @6.2112 0.9885 9.8144 9.9144 9.6976 9.8193
128 1 8.8817 6.6316 1.8813 9.4656 6.9013 9.0846 0.9229 B.0411 #.6612 9.991t 0.0841 6.0813 0.6013 §.2093 ¢.5025 0.988% @.8d14 §.86146 4.9006 4.5020!
YA 1 B.0018 9.8915 0.3997 1.0074 6.0011 6.9618 B.9910 9.9914 0.6963 6.9845 #.8218 4.9195 P.6610 0.8017 g.gp2y 9.0888 6.0414 0.9824 4.9051 8.6012!
13 1 8.6016 5.0816 £.9589 6.0118 1.8524 0.8012 0.9912 €.0064 9.0552 .1328 6.8367 4.6014 €.8219 §.0647 4.0000 8.0867 §.6815 0.6013 9.9411 0.8011)
Pan ! B.8413 6.8367 9.8492 3.8144 0.8126 1.1264 9.9181 §.9188 #.8183 4.0172 9.9385 0.4193 §.0137 0.0155 9.6243 §.9197 €.9335 §.0361 0.8170 8.0448:
V4B @ 9.9935 §.7339 8.9964 $.9624 9.6918 0.6028 1.9433 8.8992 .93 9.9638 8.8028 6.9025 0.6176 6.9629 9.9045 $.9832 8.9852 §.M458 @.0822 @.4348!
L 4C f B.8526 0.8546 8.8322 0.6214 §.9283 $.9389 0.0367 1.6984 0.834F 0.6374 §.8322 0.9575 0.8430 4.0289 8.8817 9.8326 §.9749 0.8547 $£.4353 @.2711)
14D 1 8.813% B.6144 0.0091 0.8200 6.6185 0.0116 8.9183 0.1534 1.4669 §.8695 #.5493 #.#175 9.1137 B.8d81 0.0194 §.6984 $.9225 §.9158 4.8¢94 9.0184!
CAE f S.6000 S.0911 @.0004 9.0117 8.9046 0.8011 03813 S.089% 0.9940 1.8656 0.9817 8.8616 #.9668 #.8007 6.0025 0.0819 #.9017 §.3616 8.4010 0.0011:
DAF P B.8276 0.4278 6.9867 #.0415 0.8026 0.8694 @.9913 6.8431 9.9945 §.9643 1.2068 6.0027 0.993¢ £.0831 6.1 $.0828 0.8947 9.8235 6.8348 @.4934!
LS 1 §.g499 #8489 6.9173 9.6227 0.9386 0.6372 5.8259 0.9256 $.3464 9.0495 6.8344 1.0393 5.6243 0.0204 6.9297 8.9262 #.8334 6.9405 9.1093 §.53590
Y4 1 86157 8.8149 6€,805% 0.8662 §.918F B8.4127 6.§183 6.6077 0.2107 8.7156 .9120 #.8199 1.4084 §.0693 g.0365 6.0139 #.6244 £.0219 §.0884 £.01501
$ 7 ¢ §.1030 8.8939 €.9651 8.8249 #.6378 0.9677 0.9555 9.8519 9.9565 0.9545 9.6488 9.4564 9.9560 1.8722 g.5829 #.9711 £.¢833 0.63%1 6.9584 434748
18 1 B.9493 0.9464 9.8287 6.6257 §.2436 0.9514 9.9539 0.0343 $.1084 0.1658 6.9458 9.0382 0.9552 0.8413 1.0489 §.8349 §.6A53 #.8405 #.0209 @.84231
P9t §.9422 0.044% §.928% 0.8168 §.6323 8.0345 $.9352 §.9388 #.0320 6.9296 0.8328 9.9208 0.0298 8.978F @.9431 1.6629 #.9624 6.8492 #.9534 0.8647!
116 ¢ 9.8684 0.9696 0.0039 0.8031 £.9335 #.9852 9.0852 §.9957 0.9055 0.8051 .0958 0.2058 0.9057 9.0048 9.0979 9.0060 1.9182 #.4137 6.0951 ©8.21380
i1A 1 B.9433 8.6418 E.8183 £.8133 88177 9.8277 §.6218 §.8248 §.6232 0.9218 0.8214 0.9246 9.6241 6.#195 4.6333 3.9278 9.6432 1.8437 8.3217 @.4571!
V1B 3 §.0274 0.9315 $.9127 0.818) 4.6139 9.8284 9.9172 £.0186 S.8i8! 0.6170 0.9166 0.0197 §.6189 8.8175 @.4262 $.0271 §.8333 B.#333 1.0250 0.84440
CHeH ! B.7536 8.3639 0.3467 £.2772 $.3417 8.5598 B.4648 9.5118 §.4927 6.4684 6.4336 0.5244 0.5147 4.4136 £.7106 8.5345 £.9133 £.9628 #.4421 1.2212¢

e o 3 P

THBLE Xi11-3 INVERSE KATRIXK, 19-SECTOR CLJSEDL MODEL: EASTERN REGION

YSECTOR 24 28 A 33 T 48 At 4D 4E aF 5 4 7 g 9 ¥ t1a 113 H-H
f 1 : s.gzif 6.2175 90299 8.2039 £.251 £.1784 .0300 96508 00047 O.0F75 2.ATE3 0.60873 £.0073 £.00T8 £.80%6 69074 §.9129 6.813% 6.9976 2.9159!
: 24 ; B.1477 1.1326 B.0156 3677 A1 61838 9.8156 £.8127 9.9134 G.2IS1 JGIT1 5.9149 B.147 A.51i7 A.giE2 $.6131 9.6244 £.026% B.01s4 B3I
P18 0 6.7EI2 2.8031 1.BB91 0.GT43 93357 .M 0.2523 .31 2,631 68028 §.6877 4.E613 8.9937 0.8815 80843 88914 §.8423 §.9835 §.3912 6.8029
P3A 1 0.9903 9.0803 6.4891 19828 B.57E1 §.8004 0.8501 9.8020 9.9081 8.0370 2.8612 0.9635 §.0095 E.99Fd E.50B3 §.3gd0 6.925) 4.665T 0.0047 B.036T
D3P P 685 0030 90310 20091 10745 5.0328 8.086 9.8918 £.0139 €.8598 2.9249 9.5308 50131 3.0053 0.020 87324 B.8030 B.0087 8.3378 B.2435!
:m 5 ﬂiZ?g s'if"? #.66%1 D.8279 D.8A%s 1.2122 £.8548 §.6432 B.9456 B.85i2 B.1457 B.0583 §.8sF7 B.0395 B.9604  §.3389 §.9892 6.4956 £.947%F 9.11041
4D 3 8842 205246 0.8132 0.8:2 8.000¢ R.0)T5 1LMEE7 6.0087 23392 B.5184 8.8132 6073 D.9347 £.513) G.0182 g.geal 8.9137 9154 20435 #3140
AT B.8637 8.8474 #.8492 §.8231 6.9433 8.63%5 #.8327 1.1457 6.8395 8.9375 B.9375 9.6387 3.2°70 B.8491 0.0505 §.8787 8.6719 .8501 £.0428 9.95H!
P 4b ! B.0859 F.9264 B.6947 0.3PT  8.8643 B.815! 4.0953 6.F115 1.8435 @.8643 £.8120 0.3:31 40317 BLElU i 4.6533 5.5Z69 88875 3834 6.0045)
PAE 1 6LE819 £.9822 $.2230 8.814% §.8198 J.084¢ P 0F3F d.BC23 6.6835 1.8579 €.4831 £.9924 £.0:0% A.0511 L3R4 ¢.0d77 §.£938 BG83 ©.00288
PAF 1 B.3165 3.9200 B.0:88 @554 B.6892 G.drai A.F14% B.B128 §.9393 @.8132 1.30e1 B.BEST 9.8120 d.§I%1 3.5687 &.3154 5.818% B.3127 &.8183!
P8 0 8.3483 8.8374 D.B153 9.2113 2.8i5¢ .8033 A.31S! £.4139 B.9146 B.3%48 99212 10770 9.9142 0.6118 §.3:78 @.8™1 #.83%7 §.75¢7 991381
a1 8.9200 98229 GBI B.EIT4 B.6I2 B.BleT .01 9.9303 B.F14 D.3199 4.0136 £.9Ni3 .14 25103 5 6.5159 6.5233 2.B263 2.0057 9.8208)
D7 b p.iiBr 8.1319 B.1823 8.5337 2.0595 B.8833 4.6745 0.8472 B.957F B.964F B.67eF £.9°51 €.8475 1.8851 £.8972  §.9774 9.EF89 6.1841 8,51 412490
1B B.881Y B.8732 B.6I83 6,837 P.35a6  B.8955 B.9569 2.§316 2.8224 §.1252 P.9591 5.336T #.3423 2.9848 po30  B.B428 B.8517 B.E47s £.3315 B850
C 9 i 68773 .0927 #.3381 B.6345 B.5413 8.9557 0.3537 2.8427 3.4457 I.8468 9.2404 5.944% 9.0353 €.0075 2.6570 1.0891 5.8758 0.8772 §.8s53 0.1023
(8 ! B.PEY §.0185 8.3448 9.6807 3.9841 B.9358 8.0051 0.8933 €,8735 2.8251 B.8Bst C.BSD 1.8830 g, 33 S.2i4n  8.$352 1.338% 3.B387 F.9uil €.81i8
STA D 9489 69832 9.1 28143 5.9235 2.8312 6.90e5 80033 SB35 4.9235 H.B319 S.£280 5.4757 15715 §.8394 §.0466 1.8446 £.0223 B8.848%:
10 E.0A11 BISAZ 5.5047 2.8138 BEISE 2.830f 08255 .21 8.2 F.823% 2.3312 .28 B 3.p317  $.8337 9.6488 §.2454 18207 6.8638)
P HeH § #.8579 1,141 #.4338 5,4783 8.6287 $.5551 B.4437 #.4575 8.5533 #.4%57 B.3462 B.oé73 9.5317 8.9467 £.7459 £.4531 1.27781

‘S61



TABLE X1iI-4 INVERSE WATRIX, {9~SECTOR CLOSED HGBEL: CENTRAL REGIOR

{SECTOR t 24 28 2A 3B 14 43 4C 4D 4 aF 5 s 7 g ? i 114 118 H-H |
vy ¢ 1.9928 8.8519 0.0613 0.229F E.5811 6.114: €.4012 €.800° £.4387 B.9013 6.6027 &80 3.39:3 4.8509 g§.0814 D.BEI2 D.PR23 §.0221 3.081d J.962¢;
© 2 1 B.1884 1.8475 5.8061 $.3833 §.9583 9.1883 8.#252 9.3373 €.8273 B.8295 €.£051 2.09ST J.Did] d.9Ic8 48183 6.6075 d.615e @8.8134 6.8237 ¢.8:48!
v oy @ d.3814 B.8913 1.8204 P.8508 £.8401 6.8913 @.6083 @.02¢4 2.903¢ 8.980° 2.2041 P.2A07 §.8430 §.9523 5.0012 0.6386 #.0813 B8.2¢13 @8.033¢ .87
\In i @.8633 §.6635 8.9069 1.3580 9.6938 0.P:06 @.228) #.934¢ §.5¢03 B 9PEY E.90€3 0.835 F.vidd .00 £.0908 9.0838 ©.0068 0.2068 @€.09958 &.0028!
V3 ; §.0069 ©.6990 8.0932 D.9980 1.:87% 3.2P78 @.B¥E4 0.918 8.8332 9.3574 8.FiJ2 2.989T 0.2140 9.2085 B.R00E 8.6692 B.88304 B5.P9335 I.0084 0.0254)
L 48 ¢ §.6785 6.8181 8.6133 2.6047 2.61:8 1.193¢ 6.81%2. 2.0893 6.8098 9.9134 .9223 §.2113 §.8183 £.2791 L1 $.6125 8.82¢4 §.8224 9.8499 4.8275;
V4B i B.624% §.9944 0.6138 .83 8.8329 9.8041 1.6373 B.8834 £.9823 9.9333 B.8023 L0831 B.4385 29074 B.8949 3.9939 #.98:4 #.8883 3.8825 &.3658;
©AC i 9.6738 B.8is4 0.285F €.90€3 ¢.8967 9.9298 9.3832 1.4881 9.9:49 0.836% 8.0d43 08862 9.RIIS S.diSl £.8157 8.8945 £.8135 @.5845 8.6656 6.3833)
V4 i 6.8826 2.960% £.9399 #.9829 €.0921 9.8117 $.8937 5.0898 1.827! 8.9532 0.€829 2.2023 §.0214 03811 8.8023 $.80%6 9.6035 9.6331 #.6812 0.9811,
CAf i 68207 G6.6035 0.6092 5.9989 E.G172 @.8806 B.6S1R B.6£93 .2318 1.1738 8.9219 F.@987 £.§390 8.82i5 8.4d97 5.8384 5.0893 9.§514 §.95i5 £.2837!
L 4F 1 B.844% B.8433 B.0ESe #.0968 0.0672 B,8034 F.68%4 P.BF45 2.8997 £.821% 11374 B.8F35 3.4 .08 3.4253  6.9537 5.8837 6.6933 4.8130 B.d843,
© S 1 953125 9.5232 0.6738 0.9733 2.9167 G.0211 B.6135 9.8132 §.9132 B.3395 B.8281 1.0218 #8112 A0 6134 B.6158 6.2197 @.8352 6.0483 €.30:9)
Cet A.6148 §.6124 2.3841 9.9983 9.398 B.9121 @.609F 6.0845 5.8076 B.3147 2.6878 (.9174 1.3263 B.09u2 £.8206 9.6053 $.6173 6.2172 §.8523 B5.9152%
S 27 §.i189 9.9355 #.8543 9.099F §.0571 @.6747 §.§433 #.04i3 §.5485 8.6512 4.5472 #.8538 2.4353 1.8713 8.4229  B.§674 §.5364 8.8%:8 J.65:0 B.1115!
L gt 3.35i1 8.8438 6.525F 9.6689 B.6573 4.9778 4,854 B.6251 B.817% B.2908 9.2459 £.2I31 £.8551 5.04%3 1.0437  2.78:8 6.8421 #.03°1 B.3345 B.2319)
L9 1 §.853% 8.8478 5.9234 0.0€98 9.8337 2.8324 B.9¢22 9.9387 2.5311 2.93s7 B.2299 2.2324 p.2ai/ £.0533  B.P432  1.3572 B.8771 B.3572 §.84%5 B.BFEY!
‘1§ @ 6.2937 €.8934 8.9414 #.9d%3 £.0923 2.6428 §.8825 4.8921 0.6220 6.8326 6.9620 2.202% 9.0023 @.3817 9.0938 £.5627 1.8643 98042 £.3327 §.0958)
S11A ! §.0435 6.8347 6.8141 8.3066 $.0234 9.4261 9.7232 #.8216 9.6207 #.3258 E.9195 #.8234 .3237 9.8137 8.53%5 9.5255 9.5429 1.6414 $.9294 $.857%:
V1iB ! 96249 8.2227 0.28% B.3898 £.9102 5.3193 3.0159 $.9136 B.8136 6.9174 .13t 99142 B.E1ui 3.0147 BLEIY9  B.9192, F.6288 £.2200 1.2149 60393
VU He§ ¢ B.7638 B.6973 B.2919 B.2588 #.4:93 2.363F B.5198 9.4196 8.4189 £.3313 £.4021 J.4334 6.4398 3.3835 0.5882 B.5334 9.9848 B.8543 8.4219 1.1882:
. - 6104

FiSLE XIIT-§ INVERSE HATRIX, 19-SECTER £LpSED KODEL: SOUTH-EASTERN REGID

ISELTOR 3 24 22 34 1% 44 13 42 4D 4S AF G 8 7 8 7 te s 11p H-H @
L1 t.8167 8.9126 $.3987 #.4068 £.5086 6.2798 9.9674 £.8065 £.9978 B.2075 AB.E0i4 5.589° @.3i88 @.0655 9.5:39 6.068s B.3135 #.9159 9.8073 F.4280:
VoA © G.1846 1.1838 2.9691 B.0528 2,399 £.1437 0.9130 8.B73 6.2978 8.8287 B.015¢ 5.3895 §.8332 #.5370 £.9114  S.618% 9.3181 B.9177 B.E06 E.224)
35 1 0.@846 #.2825 |.Gi8F §.83E4 B.8541 . 5043 §.3633 8.512 £.0836 9.£320 B.08%d 5.2833 8.06953 @.9515 8.0834 #.081s 0.6928 §.9418 e.041F 6.0030
{38 1 B.6CF 8.0980 8.3388 1.2353 #.9867 £.0200 O0.96E0 0.6099 9.5248 P.893) B.3000 3.2323 §.6593 A.0803 PG5 B.39%F ¢.9378 $.2038 .G R.0ed4.
C3p : 8.g954 00983 9.9015 S.0028 1.2872 49406 0.8015 B.EXFI 9.38i0 9.857I8 £.2353 8.8537 §.2137 #.£382 9.9804 - 6.2082 ¢.9323 4.9384 G.3535 6.005))
a4 0.6386 9.8529 2.9353 8.290d 5.8157 1.1751 2.3398 @.8249 9.2324 2332 .09 5.8343  0.8333 $.8173 8.2437  #£.84358 2.3559 B.8s6% B.E323 D.9A53N
s oan 0 §.9017 3.9267 2.0081 §.2;40 9.9137 £.6386 1.3739 B.0128 §.0177 @.810% O.€189 83137 0.8%:<3 A.0153 §.9148  8.5179 0.9284 8.8198 ¢.6235 4.2330!
Cap f BLBPA1 B.0825 D.8043 B.6¢ds 8.£331 9.2025 0.828 1.8912 $.4318 2.9818 A.édi7 2.0629 5.8834 0.5543 B.psd1 9.9014  0.6831 8.4527 B.4922 0.9
D aD @ B.0813 B.0813 8.6997 §.6880 £.9614 .354 0.9311 @.8667 (.811v A IHI L9019 B.G023 £.0075 B.2911 .50  D.8826 @.8822 £.9517 8.2310 d.ebi
v 26 1 9.6897 9.9835 8.9983 £.4983 6.2021 B.2831 B.P01S B.9983 6.208% Y 8122 $.8385 §.988 9.9414 @.0893 #2357 O.8£24 92098 4.fE00 80087 £.806N
CAF 1 $.3257 €.801: B.01&i @.8928 ¢.£087 4.9147 E.6111 B.6455 0.€867 8.0693 1.1819 93645 §.5059 8.83T1 2.§3s9 0.8949 §.4¢77 #.8163 64128 §.IavH
§ 8 1 B.B4!S B.0345 3.8199 §.p409 B.H1Y B.629% J.927% 9.0153 B.0i63 2,423 E.8112 18253 3.5143 $.0131 §.2%s  9.B143 8.9238 6.8435 A.EL4T B.9241
C % B.E117 .0EY7 9.6857 §.8183 3.8337 9.8593 6.8189 #4943 H.F8SS B.0fe1 BLIERY B.ell] 15253 §.54%3 B.9132  B.GETE 3.8045 E.8153 B.2835 43134
D21 g.1i83 8.8987 2.187% 2.6299 #.9573 9.6932 6.0759 .81 £.2543 2.8577 £.2674 Z.€50 8 8557 1.8377 8.9971  B.8764  2.4959 2,995 4.844¢ G 1IFL
15 ! 5.85:5 8.0485 8.3357 0.4%98 §.24!8 8,8512 £.0637 0.02318 #8188 £.1497 A.0347 B.05.2 8.8 -7 g.§474 1.8323  A.9352 2.3118 F.@4:° §,.5244 PB4
C 31 5.g881 8.9733 £.944F 9.5894 8.9532 2.2389 $.87iF §.8434 4.8557 6.€<30 d.07FF 8.0492 #.3423 3.1 B.¢589  1,8955 B.I18F B.5348 A.6794 61174
1 1 2.0037 #.9934 9.2328 8.00B3 B.8024 §.230% A.BE25 B.821R 69911 #.8321 2.6027 0.B0L3 § 8pI2  §,.30i%  A.962F  B6.9333 1.7443 #.6042 3.3829 3.20043
(V1A ! B.9371 §.6385 6.0176 3.2964 6.6704 £.9776 4.8729 §.0138 8.00v4 §.0184 8.6244 8.828% 8.9198 5.914%3 © 9,824 9.8283 1.8I53 B.¢184 6.35842
Vi1E 1 8.6314 9.€788 $.21s7 F.8899 0.0214 9.8252 £.33i7 8,152 B.81E3 24177 0.0239 961V 2.8187 3.3156 §.803% B.83s7 B.BIHA 1.0175 £.B4TL
CHeR ! 0.8372 8,744 £.2121 8.832F 0.5157 #.0455 8.5325 B.3%14 @402 34587 9.IP4D B.ATEY 5.4825 3.3737 ©O§,5:08  B.%441 A.09857 4.4478  1.223%
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TABLE XIII-é INVERSE MATRIX, 34-SECTOR CLOSED MODEL: S0UTH AUSTRALIA

{SECTGR 1 2h 28 34 3B 4At 4A2 443 4A4 443 48§ 452 483 434 4gi

¢! !1.9138 6.8183 8.8125 §.6033 6.06862 8.4483 0.9224 8.9145 £.9211 §8.8043 0.8377 6.8120 B.8558 @.0059 B.0978
$ 24 1 6.1288 1.1823 8.6246 @.9129 8.9227 B.1158 4.2474 @.1434 9.3278 $.2288 £.8264 9.0334 6.5287 £.0248 0.0265
! 2B ¢ 8.0050 6.08446 1.9096 §.9146 B.9048 6.8872 6.95647 0.8638 6.6694 8.9834 €.11s8 2.9272 0.6344 6.9864 d.4844
! 34 | 6.889% 2.6066 8.9385 1.9858 6.6997 2.991¢ @.8912 B.6769 B.9087 ¢.839% £.2849 4.0819 #.6018 9.8087 #.8d14
P 3B 0 @.8843 9.9645 6.6843 §.8214 1.1984 6.8945 9.8273 8.9237 #.685! H.6116 0.0042 6.F988 P.9835 4.0935 B.6135
PAAT P 9.9321 §.0248 9.9284 8.0079 @.6144 1.1422 #.86559 0.0487 £.0%527 6.9159 €.9177 £.6252 4.8127 6.8157 9.917

P42 1 B.0154 B.6174 B.9892 @.6657 6.6188 B.8152 1.9477 8.9493 9.8228 §.8232 @.8115 #.6142 6.0238 €.0i68 B.8123
}4A3 1 B.83952 $.6327 #.9173 8.9183 9.0184 §.6333 9.8255 1.2148 9.8464 F.8205 B.6213 £.8259 £.8247 6.0218 €.682135
! 4A4 ! 8.9321 #.4348 $£.8232 9.8068 4.8152 0.6287 B.9391 B8.6587 1.84986 @.9431 0.918s §.8215 . 8.0136 8.0i66 £.9188
P 4R5 1 9.8306 €.6335 #.8174 9.8109 8.9192 8.8288 6.4238 @.6248 6.8219 1.1186 €.9221 £.8249 9.2165 9.8208 £.8222
1 4Bl ! @.5158 §.8287 @.8141 2.0893 £.01868 6.4153 §.9131 6.6133 B.8121 B.8154 1.4832 8.2914 B.8i45 £.9117 3.4133
§ 482 1 8.2183 B.6115 B.91464 9.9048 8.9971 6.9163 0.pe81 9.9867 €.6873 $.0874 §.9123 1.8488 0.9354 9.0875 2.61¢8
! 48B3 | #.8153 90.0238 2.9479 #.6834 0.9875 £.9175 4.5174 $.9239 @.8182 g£.6234 2.398@ £.9129 1.2681 €.1351 B.6I146
| 484 | @.8684 £.9956 9.0051 9.8831 $.9857 €.6282 B.8874 8.9979 0.004F B.8060 H.8856 €.2067% §.88°2 (.9233 0.0872
} 4Ct t $.8919 @.6823 B.#872 £.9372 $.8855 B.6752 ©.5532 @.6543 6.8587 #.9587 2.8597 9.6632 8.4:34 4.2513 1.1842
P 402 1 8.8987 8.8991 §.06415 £.9487 0.8713 6.9878 5.5729 8.6754 6.8445 B.d467 #.0774 9.9342 9.8586 6.0308 B.6745
i 4p1 ! B.8383 8.8388 #.9311 4.8387 9.8534 2.8374 0.9943 9.9326 9.9354 6.6527 §.2369 B.9371 8.8237 B2.0273 £.9984
1402 ¢ B.4121 #.4119 8.6186 6.0041 #.8115 9.8112 @.8196 6.8894 £.2185 £.8127 ¢.018¢ #.0228 I.9184 4.2123 £.2373
V403 1 P.8446 B8.9472 #.8339 9.8382 H.9364 8.2476 8.1572 0.8443 F.9743 §.8718 B.849F B.8625 B.8287 9.9349 @.1114
P4 1 9.8894 B.8679 8.0852 6.6169 6.8233 6.6125 6.8235 6.8632 0.8086 4.9814 €.09491 6.9293 9.0869 £.998 £.6190
P4F1 L g.9348 9.8318 B.8!56 9.9956 9.9139 .3242 4.9131 6.6149 #.6173 6.9152 0.8328 6.2255 @.3i83 @.09133 9.0214
!4F2 1 9.8128 9.2155 §.4197 £.8943 0.6084 $.8129 9.0139 B.0108 £.618; @.6055 €.8!71 £.9337 9.0137 0.0187 6.€11E
! 4F3 { §.8165 $.6119 B.8852 @.9639 0.8559 9.0184 @.9678 B.4083 §.90974 0.6971 2.9879 9.80%6 2.8057 €.3877 G.lE0F
! 4F4 0 9.9204 6.8214 §.8032 £.6839 8.6374 9.9311 §.9566 ¢.8384 4.8336 #.8254 9.9233 2.65315 9.93227 B.9421 4.854)
{ 4FS ! 9.8846 @.895! 6.6035 §.¢817 §.9938 £.2643 §.9034 9.9938 €.8032 @.€832 0.8637 6.6042 4.3533 @.9849 G.9335
! 541 ¢ 8.9453 6.6397 9.8214 £.0225 B.834F 9.0425 8.0328 #.6326 @.6278 9.8294 6.0473 9.8374 £.2349 £.2183 6.633

{ SAZ ! B.883s #.6637 B.8834 #.9615 @.8027 B.8849 $.0439 6.4137 B.88935 £.9836 9.8938 9.9649 B.0826 9.7937 9.827!
{543 1 §.8217 #.9243 p.8984 ¢.6866 9.0147 9.8200 B.9149 0.9137 8.9135 8.8153 B.91i4 $.8134 £.¢138 8.8147 8.8114
P8 1 B.8351 B.8374 B.8195 B.9138 €.6261 6.8358 8.82%6 8.625% §.6256 B.8257 $.9328 9.6324 9.8275 B.8261 2.8285
17 ) 8.15%8 6.1537 @#.1327 §.€478 B.6973 4.1448 6.1144 B.1282 F. 1628 B.:291 @.1221 @.1389 8.8875 #.1i147 A.01ud
i BAY ! B.B444 ©.8687 4.6494 8.8335 £.9731 8.1242 £.1242 ¢§.8797 8.€8B41 9.3563 #.17(9 6.1135 9.9746 0.8367 d4.9343
! BA2 I B.8217 £.9243 £.8i29 #.9881 9.9146 6.9245 P.F142 9.0182 @.8158 4.8148 6.4234 9.9213 2.9123 ¢&.2155 £.4147
1% ¢ B.2726 B.3358 6.1479 6.1827 B.19%6 §.2668 B.2169 8.2397 B.1531 #.1956 #.,2742 8.2797 0.1749 $.2027 9.i:i44
118 1 B8.8156 £.8177 0.8092 @.9258 §.6162 B.6147 @.5115 6.8133 B.8188 ¢.8185 4.6119 §.8143 D.8887 £.60i8 €.7i18
Pila G 0.8642 0.0643 9.6333 B.9212 9.2377 8.8387 8.8428 9.8471 8.8392 €.0334 4.6429 $.8514 #.93i5 2.8598 £2.8423
111B 1 B.1189 #.1252 §,8653 @.0418 B.6745 #.1847 §.9320 8.9924 0.9744 £.4758 @.9E35 9.1810 @.8428 ¢.978¢ £.8834
{ H-H § 1.§84% 1.2298 §.4389 £.4628 4.7831 1.6249 0.8625 4.5851 B.7484 $.73i4 9.8164 @.9878 @.6R51 O.7638 0.81351
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TABLE XIII-6 INVERSE KATRIX, 34-SECTOR CLOSED MODDEL: SOUTH AUSTRALIA
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TABLE XIII-6 INVERSE MATRIX, 36-SECTOR CLOSED HODEL: SOUTH AUSTRALIA
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