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ABSTRACT

This paper presents the theoretical specification of the MONASH-MRF
model. MONASH-MRF is a multiregional multisectoral model of the
Australian economy. Included is a complete documentation of the model's
equations, variables and coefficients. The documentation is designed ro
allow the reader to cross-reference the equation system presented in this
paper in ordinary algebra, with the computer implementation of the model in
the TABLO language presented in CoPS/IMPACT Preliminary Working
Paper No. OP-82.

Keywords: multiregional, regional modelling, CGE, regional and Federal
government finances.

J.E.L. Classification numbers: C68, D58, R10, R13.
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The Theoretical Structure of
MONASH-MRF

1. Acknowledgement and explanation

This document contains a draft version of chapter 2 from the
forthcoming monograph, MONASH-MRF: A Multiregional Multisectoral
Model of the Australian Economy. The MONASH-MRF project was initiated in
mid 1992 with the sponsorship of the NSW and Victorian State government
Treasuries. The authors thank P. B. Dixon, W, ], Harmison and K. R. Pearson
for their helpful advice.

2.1. Introduction

MMREF divides the Australia economy into eight regional economies
representing the six States and two Territories. There are four types of agent in
the model: industries, households, governments and foreigners. In each region,
there are thirteen industrial sectors. The sectors each produce a single
commodity and create a single type of capital. Capital is sector and region
specific. Hence, MMRF recognises 104 industrial sectors, 104 commodities and
104 types of capital. In each region there is a single household and a regional
government. There is also a Federal government. Finally, there are foreigners,
whose behaviour is summarised by demand curves for regional international
exports and supply curves for regional international imports.

In common with the stylised multiregional model described in Chapter !, in
MMRF, regional demands and supplies of commodities are determined through
optimising behaviour of agents in competitive markets. Optimising behaviour
also determines demands for labour and capital. National labour supply can be
determined in one of two ways, Either by demographic factors or by labour
demand. National capital supply can also be determined in two ways. Either it
can be specified exogenously or it can respond to rates of return, Labour and
capital can cross regional borders in response to labour-market and capital-
market conditions.

The specifications of supply and demand behaviour coordinated through
market clearing conditions, comprise the CGE core of the model. In addition to
the CGE core are blocks of equations describing: (i) regional and Federal
government finances; (ii) accumnulation relations between capital and
investment, population and population growth, foreign debt and the foreign
balance of trade, and: (iti} regional labour markel settings.

Computing solutions for MMRF
MMREF is in the Johanser/ORANI class of models! in that its structural

equations are written in linear (percenlage-change) form and results are
deviations from an initial solution. Underlying the linear representation of

! For an introduction to the Johansen/oRAN approach to CGE modelling, see Dixon, Parmenter,
Powell and Wilcoxen (DPPW, 1992) Ch. 3.




2 MONASH-MRF: A multiregional model of Australia

MMRF is a system of non-linear equations solved using GEMPACK. GEMPACK
(see Harmison and Pearson 1994) is a suite of general purpose programs for
implementing and sclving general and partial equilibrium models. A
percentage-change version of MMRF is specified in the TABLO syntax which is
similar to ordinary algebra.Z GEMPACK salves the system of nonlinear equations
arising from MMRF by converting it to an Initial Value problem and then using
one of the standard methods, including Euler and midpoint (see, for example,
Press, Flannery, Teukolsky and Vetterling 1986), for solving such problems.

Writing down the equation system of MMRF in a linear (percentage-change)
form has advantages from computational and economic standpoints. Linear
systems are easy for computers to solve. This allows for the specification of
detailed models, consisting of many thousands of equations, without incurring
compulational constraints. Further, the size of the system can be reduced by
using model equations to substitute out those variables which may be of
secondary importance for any given experiment, It a linear system, it is easy (o
rearrange the equations to obtain explicit formulae for those variables, hence
the process of substitution is straightforward.

Compared to their levels counterparts, the economic intuition of the
percentage-change versions of many of the model's equations is relatively
transparent.3 In addition, when interpreting the results of the linear system,
simple share-weighted relationships between variables can be exploited to
perform back-of the-envelope calculations designed 1o reveal the key cause-
effect relationships responsible for the results of a particular experiment.

The potential cost of vsing a linearised representation is the presence of
linearisation error in the model's results when the perturbation from the initial
solution is large. As mentioned above, GEMPACK overcomes this problem by a
multistep solution procedure such a Euler or midpoint, The accuracy of a
solution is a positive function of the number of steps applied. Hence, the degree
of desired accuracy can be determined by the model user in the choice of the
number of steps in the multistep procedure.?

Notational and computational conventions

In this Chapter we present the percentage-change equations of MMRF. Each
MMRF equation is linear in the percentage-changes of the model's variables. We
distinguish between the percentage change in a variable and its levels value by

2 The TABLO version of MMRF is preseated in the Appendix to Chapter 3.

3 See Horridge, Parmenter and Pearson (1993) for an example based on input demands given
CES production technology.

4 See Harrison and Pearson (1994) for an introduction to the solution methods (including
Euler} available in GEMPACK. For details on the Euler method, including the Richardson
extrapolation, see Dixon, Parmenter, Sunion and Vinceni (DPSV, 1982) Chs. 2 & 5, DPPW
(1992) Chs. 3, and Horridge. Parmenter and Pearson (1993).
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using lower-case script for percentage change and upper-case script for levels.
Qur definition of the percentage change in variable X is therefore written as

AX
X= 100()()

In deriving the percentage-change equations from the nonlinear equations,
we use three rules:
the product rule, X = BYZ = x = y + z, where [ is a constant,
the power rule, X = BY® = x = aty, where ¢ and B are constants, and
thesummle, X=Y+Z = Xx=Yy +Zz

As mentioned above, the MMRF results are reported as percentage deviations in
the model's variables from an initial solution. With reference to the above
equations, the percentage changes x, y and z represent deviations from their
levels values X, Y and Z. The levels values (X, Y and Z) are solutions to the
models underlying levels equations. Using the product-rule equation as an
example, values of 100 for X, 10 for Y and 5 for Z represent an initial solution
for a value of 2 for B. Now assume that we perturb our initial solution by
increasing the values of X and Y by 3 per cent and 2 per cent respectively, i.e.,
we sel y and z at 3 and 2. The linear representation of the product-rule equation
would give a value of y of 5, with the interpretation that the initial value of X
has increased by 5 per cent for a 3 per cent increase in Y and a 2 per cent
increase in Z. Values of 5 for x, 3 for y and 2 for z in the corresponding
percentage change equation means that the levels value of X has been perturbed
from 100 to 103, Y from 10 to 10.3 and Z from 5 to 5.1.

In the above example, the reader will notice that while satisfying the
percentage-change equations, updating the levels values of X, Y and Z by their
percentage changes does not satisfy the levels form of the product-rule equation
ie., 105 # 2 x 103 x 5.1. Given the percentage changes to Y and Z, the
solution to the nonlinear equation is X = 105.06, giving a linearisation error of
0.06 (i.e., 0.06 = 105.06 - 105). GEMPACK eliminates the linearisation error by
the application of a multistep procedure which exploits a positive relationship
between the size of the perturbation from the initial solution and the size of the
linearisation error. The principle of the Euler version of the multistep solution
method can be illustrated using our above example. Instead of increasing the
values of Y and Z by 3 per cent and 2 per cent, let us break the perturbation
into two steps, first increasing x and y by half the desired amount, i.e., 1.5 per
cent and 1.0 per cent respectively. Solving the linear equation gives a value for
x of 2.5 per cent. Updating the value of X by 2.5 per cent gives an intermediate
value of X of 102.5 [i.e., 100 x (1 + 2.5/100}]. Now apply the remainder of our
desired perturbation to Y and Z, The percentage increase in y is 1.4778 per
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cent (i.e., 100 x 0.15/10.15%) and the percentage change in z is 0.9901 per cent
(i.e., 100 x 0.05/5.05), giving a value for x (in our second step) of 2.4679 per
cent. Updating our intermediate value of X by 2.4679 per cent, gives a final
value of X of 105.045, which is close to the solution of the nonlinear equation
of 105.06. We can further improve the accuracy of our solution by
implementing more steps and by applying an extrapolation procedure.
In the percentage-change form of the power-rule equation, a constani o

appears as a coefficient. In the percentage-change form of the sum-rule
equation, the levels values of the variables appear as coefficients. By dividing
by X, this last equation can be rewritten so that x is a share-weighted average |
of y and z. There are two main types of coefficients in the linear equation |
system of MMRF: (i) price elasticities and (ii) shares of levels values of
variables. Two price eclasticity coefficients appear in MMRF: elasticities of
substitution and own-price elasticities.® In the MMRF equation system, |
elasticities of substitution are identified by the Greek symbol, &, and own-price
clasticities are identified by the prefix ELAST. Equations with share coefficients !
are typically written in the form of the sum-rule equation above, Coefficients |
associated with shares are levels values and therefore are written in upper-case |
script. ‘

The percentage-change equation system of MMRF is given in Table 2.1. The |
equations of Table 2.1 are presented in standard algebraic syntax. Each
equation has an identifier beginning with the prefix E_. Using the equation |
identifiers, the reader can cross reference the equations in Table 2.1 with the |
equations of the annotated TABLO file in the Appendix to Chapter 3. In Table |
2.1, below the identifier in brackets, the section in which the equation appears
in the annotated TABLO file is listed. The annotated TABLO file of Chapter 3 is a ‘
reproduction of the computer implementation of MMRE. The model's variables
are listed in Table 2.2. Descriptions of the model's coefficients appear in Table
2.3, and Table 2.4 describes the sets used in the model.

The remainder of this Chapter is devoted to the exposition of the MMRF
equation system beginning, in section 2.2, with the equations of the CGE core.

5 Note thar in our first step we have also updated the values of Y and Z, e.g., after the first step,
our updated value of Y is 10,15 = 10x1.5/100.

§ For example, if, in the power-rule equation, X is quantity demanded and Y is the price of X, &
could be interpreted as a (Constant) own-price elasticity of demand.

o
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2.2. The CGE core?

The CGE core is based on ORANI, a single-region model of Australia
(Dixon, Parmenter, Sutton and Vincent 1982). Each regional economy in
MMRF looks like an ORANI model. However, unlike the single-region ORANI
model, MMRF includes interregional linkages. The transformation of ORANI into
the CGE core of MMRF, in principle, follows the steps by which the stylised
single-region model of Chapter 1 was transformed into the stylised
multiregional model.

A schematic representation of the CGE core

Figure 2.1 is a schematic representation of the CGE core’s inpui-output
database. It reveals the basic structure of the CGE core. The columns identify
the following agents:

(1} domestic producers divided into J industries in Q regions;

{2) investors divided into J industries in Q regions;

{3) a single representative household for each of the Q regions;

(4) an aggregate foreign purchaser of exports;

(5) an other demand category corresponding to Q regional governments; and

(6) an other demand category corresponding to Federal government demands in
the Q regions.

The rows show the structure of the purchases made by cach of the
agents identified in the columns, Each of the I commodity types identified in
the model can be obtained within the region, form other regions or imported
from overseas. The source-specific commodities are used by industries as inputs
to current production and capital formation, are consumed by households and
governments and are exported. Only domestically produced goods appear in the
export column. R .of the domestically produced goods are used as margin
services (domestic trade and transport & communication) which are required to
transfer commodities from their sources to their users. Commodity taxes are
payable on the purchases. As well as intermediate inputs, current production
requires inputs of three categories of primary factors: labour (divided into M
occupations), fixed capital and agricultural land. The other costs category
covers various miscellaneous industry expenses. Each cell in the input-output
table contains the name of the comresponding matrix of the values (in some base
year) of flows of commaodities, indirect taxes or primary factors to a group of
users. For example. MAR2 is a 5-dimensional array showing the cost of the R
margins services on the flows of 1 goods, both domestically and imported (S}, to
I investors in (3 regions.

Figure 2.1 is suggestive of the theoretical structure required of the CGE
core. The theoretical siructure includes: demand equations are required for our

7 Section 2.2. draws on Horridge. Parmenter and Pearson (1993).
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ABSORPTION MATRIX
1 2 3 4 5 6
Producers Investors | Houschold | Expon Regional Federal
Govi. Govt.
Size |~ JxQ o] — IxQ =] O o 1 e Qo= O o
. T
Basic
xS BASI BAS2 BAS3 BAS4 BASS BAS6
Flows
1
T
Murgins| IXSxR  MARIL MAR2 MAR3 MAR4 MARS MARG6
1
T
Taxes | Ix§ TAXI TAX2Z TAX3 TAX4 TAXS TAX6
1
T .
I = Number of Commodities
Labour | M LABR
1 ) = Number of Industries
1
Cupitaf i CPTL M = Number of Occupation Types
1 R = Number of Commodities used as Margins
T
Lond ) LAND § = 9: 8 x Domestic Regions plus | % Foreign Impornt
1
T
Other
1 OCTS
Costs L

Figure 2.1. The CGE core inpui-output database

six users; equations determining commodity and factor prices; market clearing
equations; definitions of commodity tax rates. In common with ORANI, the
equations of MMRF's CGE core can be grouped according to the following
classification:

e producer’s demands for produced inputs and primary factors;
s demands for inpuis 1o capital creation;

e household demands;,

e export demands;
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s government demands;

¢ demands for margins;

s zero pure profits in production and distribution;

» market-clearing conditions for commodities and primary factors; and

e indirect laxes;
s Regional and national macroeconomic variables and price indices.

Naming svstem for variables of the CGE core

In addition to the notational conventions described above in section
2.1, the following conventions are followed (as far as possible) in naming
variables of the CGE core. Names consist of a prefix, a main user number and a
source dimension. The prefixes are:

a & technological change/change in preferences;

del <= ordinary (rather than percentage) change;

f = shift variable;

nat <= a national aggregate of the corresponding regional variable;

p ¢ prices;

X ¢ quantity demanded:

xi < price deflator;

¥ & investment;

z <> quantity supplied,
The main user numbers are:

1 ¢= firms, current production;

2 < firms, capital creation;

3 < households;

4 ¢ foreign exports:

5 & regional government;

6 < Federal government
The number 0 is also used to denote basic prices and values, The source
dimensions are:

a < all sources, i.e., 8 regional sources and foreign;

r < regional sources only;

t <> two sources, i.¢., a domestic composite source and foreign;

¢ < domestic compaosite source only:

0 < domestic/foreign composite source only.
The following are examples of the above notational conventions:

pla < price of commodities (p), from all nine sources (a) to be used

by firms in current production (1);
xZ2c « demand for domestic composite (c) commodities (x) to be used
by firms for capital creation.

Variable names may also include an (optional) suffix descriptor. These are:

cap <> capital;
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imp <« imports;

lab < labour;

land <3 agricultural land;

lux & linear expenditure sysiem (supernumerary part);

marg <> margins;

oc1 < other cost tickets;

prim < all primary factors {land, labour or capital);

sub < linear expenditure system (subsistence part}:
Sections 2.2.1 1o 2.2.14 outline the structure of the CGE core.

2.2.1. Production: demand for inputs 10 the production process

MMREF recognises two broad categories of inputs: intermediate inputs
and primary factors. Firms in each regional sector are assumed to choose the
mix of inputs which minimises the costs of production for their level of output,
They are constrained in their choice of inputs by a three-level nested
production technology (Figure 2.2). At the first level, the intermediate-input
bundles and the primary-factor bundles are used in fixed proportions to output.
These bundles are formed at the second level. Intermediate input bundles are
constant-elasticity-of-substitution {CES) combinations of international imported
goods and domestic goods. The primary-factor bundle is a CES combination of
labour, capital and land. At the third level, inputs of domestic goods are formed
as CES combinations of goods from each of the eight regions, and the input of
labour is formed as a CES combination of inputs of labour from eight different
occupational categories. We describe the derivation of the input demand
functions working upwards from the bottom of the tree in Figure 2.2. We begin
with the intermediate-input branch.

Demands for intermediate inputs

At the bottom of the nest, industry j in region q chooses intermediate

input type i from domestic region s (Xj,,4) to minimise the costs

]
2PIA;  XIA o ij=1...13 g=I,....8, (2.1

s=|
of a composite domestic bundle
X1C;;, = CES(XTA; g X1 A g} ij=1....13 g=1....8, (2.2)

where the composite domestic bundle (X1C; ) is exogenous at this level of the
nest. The notation CES( ) represents a CES function defined over the set of
variables enclosed in the brackets. The CES specification means that inputs of
the same commodity type produced in different regions are not perfect
substitutes for one ancther. This is an application of the so-called Armingion
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Outputs

Leontief

- - - -|Good 13

) B
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| [EY
‘ inputs or
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Figure 2.2. Production technology for a regional sector in MMRF
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(1969 1970) specification typically imposed on the use of domestically
prodoced commodities and foreign-imported commaodities in national CGE
models such as ORANL

By solving the above problem, we generate the industries' demand
equations for domestically produced intermediate inputs to production.? The
percentage-change form of these demand equations is given by equations
E_xlal and E_plc. The interpretation of equation E_xlal is as follows: the
commodity demand from each regional source is proportional to demand for the
composite X1C;j, and to a price term. The percentage-change form of the price
term is an elasticity of substitution, 61C;, multiplied by the percentage change
in a price ratio representing the price from the regional source relative to the
cost of the regional composite, i.e., an average price of the commodity across all
regional sources. Lowering of a source-specific price, relative to the average,
induces substitution in favour of that source. The percentage change in the
average price, plc;;,, is given by equation E_plc. In E_plc, the coefficient
S1A;,, is the cost share in of the ith commodity from the sth regional source
in the jth industry from region g's total cost of the ith commadity from all
regional sources. Hence, ple;;, is a cost-weighted Divisia index of individual
prices from the regional sources.

At the next level of the production nest, firms decide on their demands
for the domestic-composite commodities and the foreign imported commodities
following a pattern similar to the previous nest. Here, the firm chooses a cost-
minimising mix of the domestic-composite commaodity and the foreign imported
commodity

P1 Ai_fmeign.j_qx 1 Ai.fm:ign,j.q +P Ci_j_qXICi.j_q, i,j=] yasny 13 q=1 ,....S. (23)

where the subscript ‘foreign' refers to the foreign import, subject to the
production function

X1 Oi.ju = CES(X i Ai_ﬁ,,eign_j_q.....XICi_j.q), i,j=] . | 3 q=] ,....8. (24)

As with the problem of choosing the domestic-composite, the Armington
assumption is imposed on the domestic-compesite and the foreign import by the
CES specification in equation 2.4.

The solution to the problem specified by equations 2.3 and 2.4 yields
the input demand functions for the domestic-composite and the foreign import
represented in their percentage-change form by equations E_xlc, E_x1a2, and
E_plo. The first two equations show, respectively, that the demands for the
domestic-composite  commeodity (X1C;;,) and for the foreign import

8 For details on the solution of input demands given a CES production function, and the
linearisaston of the resulting levels equation, see Dixon, Bowles and Kendrick (1980}, DPSV
(1982), DPPW (1992) and Horridge, Parmenter and Pearson (1993},
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(XTA; foreignjs) are proportional 1o demand for the domestic-composite/foreign-
import aggregate (X10;;,) and 10 a price term. The X10;;,, are exogenous to
the producet's problem at this level of the nest. Common with the previous nest,
the change form of the price term is an elasticity of substitution, clQ;,
multiplied by & price ratio representing the change in the price of the domestic-
composite (the plc;;, in eguation E_x1c¢) or of the foreign import (the
plaigeignjq in equation E_x1a2} relative 1o price of the domestic-
composite/foreign-import  aggregate (the plo;;, in equations E_xlc and
E_x1a2). The percentage change in the price of the domestic-
composite/foreign-import aggregate, defined in equation E_plo is again a
Divisia index of the individual prices. We now turn our attention to the
primary-factor branch of the input-demand tree of Figure 2.2,
Demands for primary factors

At the lowest-level nest in the primary-factor branch of the production
tree in Figure 2.2, producers choose a composition of eight occupation-specific
labour inputs to minimise the costs of a given composite labour aggregate input.
The demand equations for tabout of the various occupation types are derived
from the following optimisatior problem for the jth indusiry in the qth region.

Choose inputs of occupation-specific labour type m, XILABOI, ., to
minimise total labour cost

8

ZPILABOlj_q_mX]LABOIj_q_m. j=1..,13, g=1, 8, (2.5)
m=1

subject to,
EFFLAB; = CES(XILABOIL ), =113 qm=1....8, (2.4)

regarding as exogenous o the problem the price paid by the jth regional
industry for the each occupation-specific labour type {PILABOI;, .} and the
regional industries’ demand for the effective labour input (EFFLAB;,).

The solution to this problem, i percentage-change form, is given by
equations E_x1laboi and E_pilab. Equation E_xllaboi indicates that the
demand for labour type m is proportional to the demand for the effective
composite fabour demand and to a price term. The price term consists of an
elasticity of substitution, S1LAB; 4, multiplied by the percentage change in a
price ratio representing the wage of occupation m (pllaboij, ) relative to the
average wage for labour in industry j of region q (pllab;,). Changes in the
relative wages of the occupations induce substitution in favour of relatively
cheapening occupations. The percentage change in the average wage is given
by equation E_pllab where the coefficients SILABOL, are value shares of
occupation m in the total wage bill of industry j in region q. Thus, pllab;, is a
Divisia index of the pliaboij,,,. Summing the percentage changes in
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occupation-specific  labour demands across  occupations, using  the
S1LABOL; ,, shares, for each industry gives the percentage change in industry
labour demand (labind, ;) in equation E_labind.

At the next level of the primary-factor branch of the production nest,
we determine the composition of demand for primary factors. Their derivation
follows the same CES pattern as the previous nests. Here, total primary factor
costs

PILAB;,EFFLAB,, + PICAP;,CURCAP,, + PILAND; N,
i=1..13, g= 1...8,

where PICAP;, and PILAND,, are the unit costs of capital and agricultural
land and CURCAP;q and N;, are indusiry’s demands for capital and
agricultural land, are minimised subject to the production function

FFLAB;, CURCAP,, _ N,
X]PRIMin=CES(EAILABj_q " AICAP,, 'AILANDm)

j=1.... 13, gq=1,..8,

where XIPRIM,, is the industry’s overall demand for primary factors. The
above production function allows us to impose factor-specific technological
change via the vanables AILAB, AICAP;  and AILAND;,.

The solution to the problem, in percentage-change form is given by
equations E_efflab, E_curcap. E_n and E_xi_fac. From these equations, we see
that for a given level of technical change, industries’ factor demands are
proportional to overall factor demand (X1PRIM; o) and a relative price term. In
change form, the price term is an elasticity of substitution (GIFAC;)
multiplied by the percentage change in a price ratio representing the unit cost
of the factor relative to the overall effective cost of primary factor inputs to the
jth industry in region q. Changes in the relative prices of the primary factors
induce substitution in favour of relatively cheapening factors. The percentage
change in the average effective cost (xi_fac;,), given by equation E_xi_fac, is
again a cost-weighted Divisia index of individual prices and technical changes.
Demands for primary-factor and commadity composites

We have now arrived at the topmost input-demand nest of Figure 2.2.
Commodity composites, the primary-factor composite and ‘other costs' are
combined using a Leontief production function given by

1 XIPRIM,, XI1OCT,,
Zia=Ap. X M‘N(x‘oi-i-q "AIPRIM,, AIOCT,-,L,)
ij=1..13 g=1L..8

In the above production function, Z, is the output of the jth industry in region
q. the Al;, are Hicks-neutral technical change terms, X10CT;, are the
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industries’ demands for ‘other cost tickets® and A1OCT;, which are the
industry-specific technological change associated with other cost tickets.

As a consequence of the Leontief specification of the production
function, each of the three categories of inputs identified at the top level of the
nest are demanded in direct proportion to Z; g as indicated in equations E_x1o,
E xlprim and E_xloct.

2.2.2. Demands for investment goods

Capital creators for each regional sector combine inputs to form units
of capital. In choosing these inputs they cost minimise subject to technologies
similar to that in Figure 2.2. Figure 2.3 shows the nesting structure for the
production of new units of fixed capital. Capital is assumed to be produced
with inputs of domestically produced and imported commodities. No primary
factors are used directly as inputs to capital formation. The use of primary
factors in capital creation is recognised through inputs of the construction
commeodity (service).

The model’s investment equations are derived from the solutions to the
investor's three-part cost-minimisation problem. At the bottom level, the total
cost of domestic-commodity composites of good i1 (X2C;;,) 1s minimised
subject to the CES production function

chi.j.q = CES(XZAL,J.Q....,XZAL&J-IQ) l,_] =1.., 13 g= 1.....8,

where the XAC,, 4 are the demands by the jth industry in the qth region for
the ith commodity from the sth domestic region for use in the creation of
capital,

Similariy, at the second level of the nest, the total cost of the
domestic/foreign-import composite (X20;;.) is minimised subject to the CES
production function

XZOEJ_Q = CES(szi.fmign_j.qa---vxzci.j.q)‘ l,j = 1,.13 q= 1,...,8,

where the X2A, oeign;.q are demands for the foreign imponts.

The equations describing the demand for the source-specific inputs
(E_x2al, E_x2a2, E x2c, E_p2c and E_p20) are similar to the corresponding
equations describing the demand for intermediate inputs to current production
(i.e., E_xlal, E_xlc, E_plc and E_p20).

At the top level of the nest, the total cost of commodity composites is
minimised subject to the Leontief function

? Demand for other cost tickets includes demand for working capital and production taxes.
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Figure 2.3. Structure of investment demand

YJ'H:MIN(%S}:;) Lj=1..,13, g=1..8. (2.5)
where the total amount of investment in each industry (Y;,) is exogenous (o the
cost-minimisation problem and the A2IND;;, are technological-change
variables in the use of inputs in capital creation. The resulting demand
equations for the composite inputs to capital creation (E_x2o) correspond to the
demand equations for the composite input to current production (i.e., E_x1o).
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Determination of the number of units of capital to be formed for each
regional industry (i.e., determination of Y;.) depends on the nawre of the
experiment being undertaken. For comparative-static experiments, a distinction
is drawn between the short run and long run. In short-ran experiments (where
the year of interest is one or two years after the shock to the economy), capital
stocks in regional industries and national aggregate investment are exogenously
determined. Aggregate investment is distributed between the regional
industries on the basis of relative rates of retum.

In long-run comparative-static experiments {where the year of interest
is five or more years after the shock), it is assumed that the aggregate capital
stock adjusts to preserve an exogenousty determined economy-wide rate of
return, and that the allocation of capital across regional industries adjusts to
satisfy exogenously specified relationships between relative rates of retwm and
relative capital growth. Industries’ demands for investment goods is determined
by exogenously specified investment/capital ratios.

MMREF can alse be used to perform forecasting experiments. Here,
regional industry demand for investment is determined by an assumption on the
rate of growth of industry capital stock and an accumulation relation linking
capital stock and investment between the forecast year and the year
immediately following the forecast year.

Details of the determination of investment and capital are provided in
section 2.4.1 below.

2.2.3. Household demands

Each regional household determines the optimal composition of its
consumption bundle by choosing commodities to maximise a Stone-Geary
utility function subject to a household budget constraint. A Keynesian
consumption function determines regional household expenditure as a function
of household disposable income.

Figure 2.4 reveals that the structure of household demand follows
nearly the same nesting pattern as that of investment demand. The only
difference is that commodity composites are aggregated by a Stone-Geary,
rather than a Leontief function, leading to the linear expenditure system (LES).

The equations for the two lower nests (E_x3al, E_x3a2, E_x3c,
E_p3c and E_p3o) are similar to the corresponding equations for intermediate
and investment demands.

The equations determining the commodity composition of household
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Figure 2.4. Structure of household demand

Outputs

demand, which is determined by the Stone-Geary nest of the structure, differ
form the CES pattern established in sections 2.2.1 and 2.2.2.!0 To analyse the
Stone-Geary utility function, it is helpful to divide total consumption of each
commodity composite (X30;,) into two components: ‘a subsistence (or
minimum) part (X3SUB, ) and a luxury (or supernumerary) part (X3LUX;,)

10 For details on the derivation of demands in the LES. see Dixon, Bowles and Kendrick (1980)
and Horridge, Parmenter and Pearson (1993).
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X30,, = X3SUB;, + X3LUX;,, i=1..13, q=1,.8.  (26)

A feature of the Stone-Geary function is that only the luxury
components effect per-household utility (UTILITY), which has the Cobb-
Douglas form

13 )
UTILITY, = 5 yxLux, M g=1...8, 2.7)

QHOU

G =t

whete

13
TALUX;, = | g=1,.8

i=l

Because the Cobb-Douglas form gives rise 10 exogenous budget shares for
spending on luxuries

P30 X3LUX;, = ASLUX; LUXEXP; i=1..13g=1..8 (2.8)

A3LUX;, may be interpreted as the marginal budget share of total speading on
tuxuries (LUXEXP,). Rearranging equation (2.8), substituting into equation
(2.6) and linearising gives equation E_x30, where the subsistence component is
proportional to the number of houscholds and to a taste-change variabie
(a3sub;,), and ALPHA_L, is the share of supernumerary expenditure on
commodity i in total expenditure on commodity i. Equation E_utility is the
percentage-change form of the utility function (2.7).

Equations E_a3sub and E_a3lux provide default settings for the taste-
change variables (asub;, and a3lux;g)., which allow for the average budget
shares to be shocked, via the a3com;,, in a way that preserves the pattern of
expenditure elasticities.

The equations just described determine the composition of regional
household demands, but do not determine total regional consumption. As
mentioned, total household consumption is determined by regional household
disposable income. The determination of regional household disposable income
and regional total household consumption is described in section 2.xx.

2.2.4. Foreign export demands

To model export demands, commodities in MMRF are divided into two
groups: the traditional exports, agriculture and mining, which comprise the
bulk of exports; and the remaining, non-traditional exports. Exparts account for
relatively Targe shares in total sales of agriculture and mining, but for relatively
small shares in total sales for non-traditional-export commodities.

The traditional-export commodities (X4R;,, ieagricult,mining) are
modelled as facing downwardly-sloping foreign-export demand functions
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EXP_ELAST,

P4R;
X4R;, = FEQ| m) i=1,2 s=1,.13, 2.9

where EXP_ELAST; is the (constant) own-price elasticity of foreign-expon
demand. As EXP_ELAST; is negative, equation (2.9) says that traditional
exports are a negative function of their prices on world markets (P4R; ;). The
variables FEQ; and FEP; allow for horizontal {quantity) and vertical (price}
shifts in the demand schedules. The variable NATFEP allows for an economy-
wide vertical shift in the demand schedules. The percentage-change form of
(2.9) is given by E_x4r.

In MMRF the commodity composition of aggregate non-traditional
exports is exogenised by treating non-traditional exports as a Leontief aggregate
(equation E_nt_x4r). Total demand is related to the average price via a
canstant-elasticity demand curve, similar to those for traditional exports (see
equations E_aggnt_x4r and E_aggnt_p4r).

2.2.5. Government consumption demands

Equations E_x5a and E_x6a determine State government and Federal
govemment demands (respectively) for commodities for current consumption.
State government consumption can be modelled to preserve a constant ratio
with State private consumption expenditure by exogenising the 'f5" variables in
equation E_x5a. Likewise, Federal govemment consumption expenditure can
be set to preserve a constant ratic with national private consumption
expenditure by exogenising the 'f6' variables in equation E_x6a.

2.2.6. Demands for margins

Equations E_xImarg, E_x2marg, E_x3marg, E_x4marg, E_x35marg
and E_x6marg give the demands, of our six users, for margins. Two margin
commodities are recognised in MMRF: transport & communication and finance.
These commodities, in addition to being consumed directly by the users (¢.g.,
consumption of transport when taking holidays or commuting to work), are also
consumed to facilitate trade {e.g., the use of transport to ship commodities from
point of production to point of consumption). The latter type of demand for
transport & communication and finance are the so-called demands for margins.
The margin demand equations in MMRF indicate that the demands for margins
are proportional to with the commodity flows with which the margins are
associated.

2.2.7. Prices

As is typical of ORANI-style medels, the price system underlying MMRF
is based on two assumptions: (i) that there are no pure profiis in the production
or distribution of commodities, and (ii) that the price received by the producer
is uniform across all customers.



Theoretical strucrure of MONASH-MRF 19

Also in the tradition of ORANI is presence of two types of price
equations: (i) zero pure profits in current production, capital creation and
importing and (ii) zero pure profits in the distribution of commodities to users.
Zero pure profits in current production, capital creation and importing is
imposed by setting unit prices received by producers of commodities (i.e., the
commaodities’ basic values) equal to unit costs. Zero pure profits in the
distribution of commodities is imposed by setting the prices paid by users equal
to the commodities” basic value plus commodity taxes and the cost of margins.

Zero pure profits in production, capital creation and importing

Equations E_pOa and E_a impose the zero pure profits condition in
current production. Given the constant retumns to scale which characterise the
model’s production technology, equation E_p0a defines the percentage change
in the price received per unit of output by industry j of region q (p0a ;,) as a
cost-weighted average of the percentage changes in effective input prices. The
percentage changes in the effective input prices represent (i) the percentage
change in the cost per unit of input and (ii} the percentage change in the use of
the input per unit of output (i.e., the percentage change in the technology
vaniable), These cost-share-weighted averages define percentage changes in
average costs. Sectting output prices equal to average costs imposes the
competitive zero pure profits condition,

Equation E_pi imposes zero pure profits in capital creation. E_pi
determines the percentage change in the price of new units of capital {pi ;) as
the percentage change in the effective average cost of produciag the unit.

Zero pure profits in imponts of foreign-produced commodities is
imposed by Equation E_pQab. The price received by the importer for the ith
commodity (POA,; greips) s given as product of the foreign price of the impont
(PM,), the exchange rate (NATPHI) and one plus the rate of tariff (the so-called
power of the tariff: POWTAXM;)!!.

Zero pure profits in distribution

The rematning zero-pure-profits equations relate the price paid by
purchasers to the producer's price, the cost of margins and commodity taxes.
Six users are recognised in MMRF and zero pure profits in the distribution of
commodities to the users is imposed by the equations E_pla, E_pZa, E_p3a,
E_p4r, E_p5a and E_p6a.

2.2.8. Market-clearing equations for commodities
Equations  E_mkt_clear_margins, E_mkt_clear_nonmarg and

E_xOimpa impose the condition that demand equals supply for domestically-
produced margin and nonmargin commodities and imported commodities

U I the tariff rate is 20 percent, the power of taniff is 1.20, 1f the tariff rate is increased from 20
recent to 25 percent, the percentage change in the power of the tariff is 4, ie., 100%(1.25-
1.2001.20=4.




20 MONASH-MRF: A multiregional model of Australia

respectively. The output of regional industries producing margin commodities,
must equal the direct demands by the model's six users and their demands for
the commodity as a margin. Note that the specification of equation
E_mki_clear_margins imposes the assumption that margins are produced in the
destination region, with the exception that margins on exports and commodities
sold to the Federal government are produced in the source region.

The outputs of the nonmargin regional industries are equal to the
direct demands of the model's six users. Impon supplies are equal to the
demands of the users excluding foreigners, i.e., all exports involve some
domestic value added.

2.2.9. Indirect taxes

Equations E_deliax1 to E_deltax6 contain the default rules for setting
sales-tax rates for producers (E_delax1), investors (E_deltax2), households
(E_deltax 3}, exports (E_deltax4), and government (E_deltax5 and E_deltax6).
Sales taxes are treated as ad valorem on the price received by the producer,
with the sales-tax vanables (deltax(i), i=1,...,6} being the ordinary change in
the percentage tax rate, i.e., the percentage-point change in the tax rate. Thus a
value of deltax] of 20 means the percentage tax rate on commeodities used as
inputs to current production increased from, say, 20 percent to 40 percent, or
from, say, 24 10 44 percenL.

For each user, the sales-tax equations allow for variations in tax rates
across commodities, their sources and their destinations.

Equations E_taxrev] to E_taxrev6 compute the percentage changes in
regional aggregate revenue raised from indirect taxes. The bases for the
regional sales taxes are the regional basic values of the comrespending
commodity flows. Hence, for any component of sales tax, we can express
revenue (TAXREV), in levels, as the product of the base (BAS) and the tax
rate (T), i.e.,

TAXREY = BASxT.
Hence,
ATAXREV = TABAS + BASAT (2.10)

The basic value of the commodity can be written as the product the producer's
price (PO} and the output (XA)

BAS = POxXA. 2.11)

Using equation (2.11), we can derive the form of equations E_taxrevl to
E_taxrev6 by taking the percentage change of the first two terms in (2.10) and
the ordinary change in the last term of (2.10) multiplied by 100
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TAXREVxtaxrev = TAXx{p( + xa) + BASxdeltax
where

- 100 ATAXREV
taxrev = TAXREV

TAX = BASXT
p0 = 100[%)

AXA
xa= 100( XA )

and

deltax = 100xAT

2.2.10. Regional incomes and expenditures

In this section, we outline the derivation of the income and
expenditure components of regional gross product. We begin with the nominal
income components.

Income-side aggregates of regional gross product

The income-side components of regional gross preduct include
regional totals of factor payments, other costs and the total yield from
commodity taxes. Nominal regional factor income payments are given in
equations E_caprev, E_labrev and E_lndrev for payments to capital, labour and
agricultural land, respectively. The regional nominal payments (o other costs
are given in equation E_octrev.

The derivation of the factor income and other cost regional aggregates
are straightforward. Equation E_caprev, for example is derived as follows. The
total value of payments to capital in region 9 (AGGCAP,) is the sum of the
payments of the j industries in region q (CAPITAL;,), where the industry
payments are a product of the unit rental value of capital (PICAP,,) and the
aumber of units of capital employed (CURCAP,)

13
AGGCAP, = Y PICAP,; ,CURCAP;, q=1...8 (2.12)
=




22 MONASH-MRE: A multiregional madel of Australia

Equation (2.12) can be written in percentage changes as

13
caprev,= (I .OfAGGCAPq)}:;CAPITALj o{plcap,, + curcap; ),
J=
q=1..38,

giving equation E_caprev, where the variable caprev, is the percentage change
in rentals to capital in region q and has the definition,

caprevy = 100(%%%—&\;}) q=1,.8

The regional tax-revenue aggregates are given by equations E_taxind,
E_taxrev6 and E_taxrevm. E_taxrevé has been discussed in section 2.2.9.
E_taxind determines the variable taxind,, which is the weighted average of the
percentage change in the commodity-tax revenue raised from the purchases of
producers, investors, households, foreign exports and the regional government.
Equation E_taxrevm determines tariff revenue on imports absorbed in region q
(taxrern), Equation E_taxrevm is similar in form to equations E_taxrevl to
E_taxrev6 discussed in section 2.2.9. However, the tax-rate term in equation
E_taxrevm, powtaxm,, refers to the percentage change in the power of the taniff
(see footnote 2) rather than the percentage-point change in the tax rate (as is the
tax-rate term in the commodity-tax equations of section 2.2.9).

Expenditure-side aggregates of regional gross product

For each region, MMRF contains equations determining aggregate
expenditure by households, investors, regional government, the Federal
government and the inlerregional and foreign trade balances. For each
expenditure component (with the exception of the interregional rade flows),
we define a quantity index and a price index and a nominal value of the
aggregate. For interregional exports and imports, we define an aggregate price
index and quantity index only.

As with the income-side components, each expenditure-side
component is a definition. As with all definitions within the model, the defined
variable and its associated equation could be deleted without affecting the rest
of the model. The exception is regional household consumption expenditure
{(see equations E_c_a, E_cr and E_xi3). It may seem that the variable ¢ is
determined by the equation E_c_a. This is not the case. Nominal household
consumption is determined either by a consumption functicn (see equation
E_c_b in section xxx) or, say, by a constraint on the regional trade balance.
Equation E_c_a therefore plays the role of a budget constraint on houschold
expenditure.

The equations defining the remaining aggregate regional real
expenditures. nominal expenditures and related price indices are listed below
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in the order: investment, regional government, Federal government,
interregional  exports, interregional imports, international exports and
international imports. The equations defining quantities are E_ir, E_othreals,
E_othreal6, E_int_exp, E_int_imp, E_expvol and E_impvol. The equations
describing price indices are E_xi2, E_xi5, E_xi6, E_psexp, E_psimp, E_xi4
and E_xim. The definitions of nominal values are given by equations E_in,
E_othnom$5, E_othnom6, E_export and E_imp (remembering that the model
does not include explicit equations or varables defining aggregate nominal
interregional trade flows).

The derivation of the quantity and price aggregates for the
interregional trade flows involves an intermediate step represented by equations
E_trd and E_psflo. These equations determine inter- and intra- regional
nominal trade flows in basic values.!? To determine the interregional trade
flows, say for interregional exports in E_int_exp, the intraregional trade flow
(the second term on the RHS of E_int_exp) is deducted from the total of inter-
and intra- regional trade flows (the first term on the RHES of £_int_exp).

2.2.11. Regional wages

The equations in this section have been designed to provide flexibility
in the setting of regional wages. Equation E_pllaboi separates the percentage
change in the wage paid by industry (pllaboi; ) into the percentage change in
the wage received by the worker (pwagei; ) and the percentage change in the
power of the payroll tax (arpi;,). Equation E_pwagei allows for the indexing of
the workers' wages to the national consumer price index {natxi3, see section
xxx). The ‘fwage’ variables in E_pwagei allow for deviations in the growth of
wages relative to the growth of the national consumer price index.

Equation E_wage_diff allows flexibility in setting movements in
regional wage differentials. The percentage change in the wage differential in
region q (wag_diff;) is defined as the difference the aggregate regional real
wage received by workers (pwage, - natxi3) and the aggregate real wage
received by workers across all regions (natrealwage). Equation E_pwage
defines the percentage change in the aggregate regional nominal wage (pwage,)
as the average (weighted across industries) of the pwageij; and equation
E_natrealw defines the percentage change in the variable natrealwage.

2.2.12. Other regional factor-market definitions

The equations in this section define aggregate regional quantities and
prices in the labour and capital markets.

Equations E_l, E_kt and E_z_tot define aggregate regional
employment, capital use and value added respectively. E_lambda defines
regional empleyment of each of the eight occupational skill groups.

12 The determination in basic values reflects the convention in MMRF that all margins and
commodity taxes are paid in the region which absorbs the commodity.
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The remaining equations of this section define aggregate tegional
prices of labour and capital.

2.2.13. Other miscellaneous regional equations

Equation E_ploct allows for the indexation of the unit price of other
costs 1o be indexed to the national consumer price index. The variable floct;,
can be interpreted as the percentage change in the real price of other costs to
industry j in region q.

Equation E_cr_shr allows for the indexing of regional real household
consumplion with national real household consumption in the case where the
percentage change in the regional-to-national consumplion variable, cr_she, is
exogenous and set to zero. Otherwise, cr_shr, is endogenous and regional
consumption is determined elsewhere in the model (say. by the regional
consumption function).

Equation E_ximp0 defines the regional duty-paid imports price index.
Equation E_totdom and E_totfor define, for each region, the interregional and
international terms of trade respectively.

2.2.14. National aggregates

The final set of equations in the CGE core of MMRF define economy-
wide variables as aggregates of regional variables. As MMRF is a bottoms-up
regional model, all behavioural relationships are specified at the regional level.
Hence, national variables are simply add-ups of their regiona! counterparts.

2.3. Government finances

In this block of equations, we determine the budget deficit of regional
and federal governments, aggregate regional houschold consumption and Gross
State Products (GSP). To compute the govermnment deficits, we prepare a
summary of financial transactions (SOFT) which contain govemmment income
from various sources and expenditure on different accounts. To determine each
region's aggregate household consumption, we compute regional household
disposable income and define a regional consumption function. The value
added in each region is determined within the CGE core of the model. Within
the govemment finance block, are equations which split the regions’ value
added between private and public income. In this disaggregation process, the
GSPs are also computed from the income and expenditure sides. The
government finance equations are presented in five groups:

(1) value added disaggregation;

{ii) gross regional product;

(iii) miscellaneous equations.

{iv) summary of financial transactions;

{v) household income.
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Figure 2.5 illustrates the interlinkages between the five government
finance equation blocks and their links with the CGE core and regional
population and labour market equation block of MMRF. The activity variables
and commodity taxes are determined in the CGE core.

From Figure 2.5, we see that all the equation blocks of government
finances have backward links to the CGE core. The disaggregation-of-value-
added block takes expenditures by firms on factors of production from the CGE
core and disaggregates them into gross retums to factors and production taxes.
Regional value added is used in the determination of the income side of gross
regional product. hence the link from the value-added block to the gross-
regional-product block in Figure 2.5. Production tax revenue also appears as a
source of government income in the SOFT accounts block, which explains the
link between value-added and SOFT in Figure 2.5. Factor incomes help explain
household disposable income and this is recognised by the link between the
value-added block and the housechold-disposable-income block in Figure 2.5.

The miscellaneous block in Figure 2.5 contains imtermediary equations
between the gross-regional-product block and the SOFT accounts, and between
the household-disposable-income block and the CGE core. There are two types
of equations in the miscellanecus block: (i) aggregating equations that form
national macroeconomic aggregates of the expendiure and income sides of
GDP by summing the corresponding regional macroeconomic varables
determined in the gross-regional-product block and; (ii) mapping equations that
repame variables computed in the gross-regional-product block and the CGE
core for use in the SOFT accounts.

The SOFT accounts compute the regional and Federal govermments’
budgets. On the income side are government tax trevenues, grants from the
Federal government to the regional governments, interest payments and other
miscellaneous revenues, Direct taxes and commodity taxes come from the
gross-regional-product block via the miscellaneous block as described above.
Production taxes come from the value-added block. On the expenditure side of
the government budgets are purchases of goods and services, transfer payments,
interest payments on debt, and for the Federal government, payments of grants
to the regional governments. The purchases of goods and services come from
the CGE core via the miscellaneous block. Transfer payments come from the
household-disposable-income block.
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Figure 2.5. Government finance block of equations

Finally, we come to the household-disposable-income block. Within
this block, household disposable income is determined as the difference
between the sum of factor incomes and transfer payments, and income taxes.
Figure 2.5 shows that factor incomes come from the value-added block and that
unemployment benefits are determined using information from the regional
population and labour market block. Household disposable income feeds back
Lo the miscellaneous block, which contains an equation specifying the level of
regional household consumption as a function of regional household disposable
income. The value of regional household consumption, in turn, feeds back to
the CGE core. Also, the value of transfer payments, determined in the
household-disposable-income block, feedback to the SOFT accounts.

A notation for the government finance block

Following the style of the CGE core, all variable names are in lower
case. However, the coefficient naming system is different. A variable name in
upper case with a prefix of "C_" defines the coefficient associated with the
variable. For example, the variable 'hhldy000' represents the percentage change
in household disposable income. Its associated coefficient is ‘C_HHLDY(('
which represents the level of household disposable income.
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We have given specific notation 1o variables of each of the blocks
which form the government finance set of equations. The following are the
major array names for variables and coefficients:

(i) z_**_r (a value-added component in gross regional
production).

(ify dompy*** (domestic regional production, an income
component);

(117} dompq*** (domestic regiona) production, an expenditure
component);

(iv) softy***  (summary of financial transaction, an income
component).

(v) softg***  (summary of financial transaction, an expenditure
component) and;

(vi) hhidy*** {(a household income component).

In each array name ™**#' represents three or two digits component numbers.

In the following sections we discuss the various blocks which
constitute the government finance equations of MMRF beginning with the
disaggregation of value added.

2.3.1. Disaggregation of value added

Figure 2.6 shows that the essential purpose of the disaggregation-of-
value-added block is to disaggregate the four elements of value added
determined in CGE core (i.¢., the wage bill, the rental cost of capital and land,
and other costs) into ten components in order to separate production taxes from
payments to factors. In addition, the block prepares national values as
aggregates of regional values. We now turn to the details of the value-added
equation block as presented in section 2.3 of Table 2.1.

In equations E_z01_r and E_z02_r, we assume that the wages, salaries
and supplements and the imputed wage bill vary in direction proportion to the
pre-tax wage bill, which is determined in the CGE core. Equation E_z03_r
shows that payroll taxes are deterrnined by the pre-tax wage bill and the payroll
tax rate. Equations E_z04_r and E_z05_r show that the return (o fixed capital
and property taxes are assumed to vary in proportion to the rental cost of
capital, which is determined in the CGE core. Returns to agricultural land and
land taxes are determined by equations E_z06_r and E_z07_r respectively and
vary in proportion to the total rental cost of land. Returns to working capital,
other indirect taxes and sales by final buyers are all assumed to vary in
proportion to other costs. The relevant equations are E_z08_r, E_209_r and
E_z010_r respectively.

_The values of the ten national components of value added are the sums
of the corresponding regional components. The national values are calculated
in the 'E_z0** equations from which the '_r" suffix has been omitted.
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Equation E_zg_r defines regional gross operating surplus (GOS) as the
sum of imputed wages and returns to fixed capital, working capital and
agricultural land. Equation E_zt_r calculates total regional production tax
revenues.

Equation E_rpr sets the payroll tax rates by industry and region which
are determined by the payroll tax rate for all industries in a region and a shift in
the industry and region specific payroll tax rate. A change in the payroll tax
rate drives a wedge between the wage rate received by the workers and the cost
to the producer of employing labour. The change in the cost of employing
labour for a given change in the payroll tax rate depends on the share of the
payroll taxes in total wages. Equation E_rpri adjusts the payroll tax rate to
compute the wedge between the wage rate and labour employment costs, The
wedge is used to define the after-tax wage rate in the CGE core.

The last equation in the value-added block, E_xisfb2, defines a
regional price index for sales by final buyers.

2.3.2. Gross regional domestic product and its components

This block of equations defines the regional gross products from the
income and expenditure sides using variables from the CGE core and the value-
added block.

Figure 2.7 reveals that gross regional product at market prices from the
income side is sum of wage income, non-wage income and indirect tax
revenues.

In section 2.3 of Table 2.1, equations E_dompy 100, E_dompy200 and
E_dompy330 show, respectively, that wage income, non-wage income and
production taxes are mapped from the value-added block. In addition to
production taxes, there are two other categories of indirect tax: tariffs and other
commodity taxes less subsidies. Equations E_dompy330 and E_dompy320
show that these taxes are mapped from the CGE core. Total indirect taxes are
defined by E_dompy300 as the sum of the three calegories of indirect 1axes,

Summing wage and non-wage income, and indirect taxes gives gross
regional product from the income side {(equation E_dompy000),

In addition to the defining the income-side of gross regional product,
we also disaggregate factor incomes into disposable income and income tax.
Disposable income is used in the household-disposable-income block and
income taxes are a source of government revenue in the SOFT accounts. In
equation E_dompy110, disposable wage income is defined as wage income net
of PAYE taxes. In equation E_dompyl20, PAYE taxes are assumed to be
proportional to wage income and the PAYE tax rate. Likewise, equation
E_dompy210 defines disposable non-wage income as the difference between
non-wage income and income taxes. Equation E_dompy220 sets non-wage
income tax proportional to non-wage income and the non-wage income tax rate,
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Figure 2.7. Income-side components of gross regional product

Figure 2.8 shows that gross regional product from the expenditure side
is defined as the sum of domestic absorption and the interregional and
international trade balances. This definition is reflected in equation
E_dompg000. Domestic absorption is defined in equation E_dompql00 as the
sum of private and public consumption and investment expenditures. Equations
E_dompql1Q to E_dompglS50 reveal that the components of domestic
absorption are mapped from the CGE core. Within the components of domestic
absorption, the assumption is made, in equations E_dompql20 and
E_dompq130, that the shares of private and govermnment investment in total
investment are fixed. Equations E_dompg2i0 and E_dompq220 show that
regional exports and imports are also taken from the CGE core. The difference
between regional exports and imports forms the regional trade balance and is
calculated in equation E_dompq200. Similarly the international trade variables
for each region are taken from the CGE core (E_dompq310 and E_dompq320
for international exports and imports respectively) and are used to define the
international trade balance for each region in equation E_dompq300.

2.3.3. Miscellaneous equations

The miscellaneous equation block appears in section 2.3.3 of Table
2.1. In equation E_tir, commodity taxes are mapped from the gross-regional-
product block. The regional values are then summed in equation E_ti to form
the national aggregate of commodity taxes. Similarly, gross regional products
are mapped from the gross-regional-product block in equation E_yn_r and
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Figure 2.8 Expenditure-side components of gross regional product

then summed, in equation E_yn, to form national nominal GDP. In equation
E_xiy_r, a gross-regional-product price deflator from the expenditure side, is
formed using price indices taken from the CGE core. The resulting price deflator
is used to define real gross regional product in equation E_yr_r.

Taking a weighted average of the gross regional product price deflators
gives the price deflator for national GDP in equation E_xiy. This deflator is
used to define real national GDP in equation E_yr.

National GDP at factor cost is defined in equation E_yf as the sum of
the regional wage and non-wage incomes. Equation E_bstar defines the
percentage-point change in the national balance of trade surplus to national




32 MONASH-MRE: A multiregional madel of Australia

GDP ratio. Note that E_bstar defines a percentage-point change in a ratio,
rather than a percentage change. The underlying levels equation of E_bstar is

g
3 DOMPQ300,

—_— =t
BSTAR = L_—YN .

where the upper-case represents the levels values of the corresponding
percentage-point change and percentage change varables. Taking the first
difference of BSTAR and multiplying by 100 gives the percentage-point
change in BSTAR (i.e., the variable bstar on the LHS of E_bstar)

8
DOMPQ300,dompq300
100xABSTAR = b -q% ’ i NATB
XA = bstar = YN YN Y

where

13
NATB = > DOMPQ300,.

g=1

Aggregate national income taxes are calculated in equation E_ty. They
are the sum of regional PAYE taxes and regional taxes on non-wage income.
Pre-tax national wage income is calculated in equation E_y! by summing pre-
tax regional wage incomes. Equation E_wn defines the nominal pre-tax
national wage rate as the ratio of the pre-tax wage income to national
employment. The nominal post-tax national wage income is calculated in
equation E_ylstar by summing the nominal post-tax regional wage incomes.
The nominal post-tax national wage rate is defined in equation E_wnstar as the
ratio of the nominal post-tax wage income to national employment. The real
post-tax national wage rate is defined in E_wrstar by deflating the nominal
post-tax national wage rate by the national CPL

Equations E_g_rA and E_g_rB define the regional government and
Federal government consumption expenditures respectively. The vector variable
determined in these equations, g r, drives govemment consumplion
expenditures in the SOFT accounts (see section 2.3.4 below).

Equations E_ip to E_ig r_fed disaggregate investment expenditure
into private investment expenditure and public investment expenditure. The
resulting values for public investment expenditure are used to drive government
capital expenditures in the SOFT accounts (see section 2.3.4 below). Equation
E_ip imposes the assumption that aggregate private investment expenditure
moves proportionally with a weighted average of total (private and public)
regional investment. Aggregate public investment expenditure is then
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determined as a residoal in equation E_ig, as the difference between total
aggregate total investment and aggregate private investment, Equation
E_ig reg imposes the assumption that investment expenditure of regional
governments moves in proportion to total regional investment. Equation
E_ig_r_fed determines investment expenditure of the Federal government as
the difference between total public investment and the sem of regional
govemnments' investment,

The miscellaneous equation block is completed with equation E_c_b
defining the regional household consumption function and equation E_rl
relating the PAYE tax rate to the tax rate on non-wage income.

2.3.4. Summary Of Financial Transactions of the regional and Federal
governments: the SOFT accounts,

In this block of equations, we prepare a statement of financial
transactions containing various sources of government income and expenditure.
A separate statement is prepared for each regional government and the Federal
government. Our accounting system is based on the Srate Finance Statistics
(cat. no. 5512.0) of the Australian Burcau of Statistics (ABS).

The SOFT accounts contain equations explaining movements in the
income and expenditure sides of the govemments' budgets. Our exposition of
this equation block starts with the income side of the accounts. Figure 2.9
depicts the income side of the SOFT accounts. There are two major categories of
government income: (i) revenues and (ii) financing transactions. Government
revenues arc further divided into dircct and indirect tax revenues, interest
payments, Commonwealth grants (for regional governments) and other
revenues, The categories of direct taxes are income taxes (for the Federal
govemment), and other direct taxes. Indirect taxes consist of tariffs (for the
Federal govermment), other commodity taxes and production taxes.
Commonwealth grants are divided into grants to finance consumption
expenditure and grants used to finance capital expenditure. Financing
transactions capture the change in the governments' net liabilities and represent
the difference between government revenue and government expenditure, If
government expenditure exceeds/is less than government revenue (i.e., the
government budget is in deficit/surplus), then financing transactions
increase/decrease as either the povermments' net borrowings tncrease and/or
other financing transactions increase. Variations in the latter item principally
consist of changes in cash and bank balances.!> We now turn our attention to

3 The reader will note that financing transactions includes a third item, increase in provisions.
This is a very small item in the govemments' SOFT accounts and in mode! simulations we hold
its value fixed at zero change.
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the specification of movements in the income-side components of the SOFT
accounts as presented in scetion 2.3.4 of Table 2.).

Equation E_softyl11 shows that Federal govemment income tax
collections are mapped from the miscellaneous block based on the
corresponding variable in the gross-regional-product block. Equations
E_softyi12A and E_softyl12B impose the assumption that regional
government and Federal government collections of ‘other direct taxes’ move in
propertion to nominal gross regional product and nominal national GDP
respectively. The sum of the two above categories of direct taxes for each
government is given in equation E_softy110.

Federal government tariff revenue is mapped from the CGE core to
equation E_softy12]. Equation E_softyl22A shows that regional government
collections of "other commodity taxes' are mapped from the miscellaneous block
based on the corresponding variable in the gross-regional-product block.
Federal govemment collections of ‘other commodity taxes' are calculated in
cquation E_softyl22B as the difference between total national collection of
‘other commodity taxes’ and the sum of the regional governments' collections of
‘other commodity taxes’. The value of the total national collection of ‘other
commodity taxes' is mapped from the miscellaneous block based on the
corresponding variable in the gross-regional-product block.

Equation E_softyl23a shows that the regional govemments'
collections of payroll taxes are mapped from the value-added block. In equation
E_softy123b, the assumption is imposed that the Federal government's
collection of fringe benefits moves in proportion with the value-added-block
variable ‘other indirect taxes'. Equations E_124, E_125 and E_126A show that
regional governments’ collections of, respectively, property taxes, [and taxes
and other indirect laxes, are mapped from their corresponding values in the
value-added block. Equation E_softyl26B ties movements in Federal
govemment ‘other indirect taxes' 10 the weighted average of movements in
regional governments’ ‘other indirect taxes’.

Equation E_softy120 calculates movements in the collection of
aggregate indirect taxes in each region as the weighted average of movements
in the regional collection of tariffs, other commedity taxes and the production
1axes.

laterest reccived by governmenis'! is determined in  equation
E_softy130. We assume that interest received and interest paid by the
government move in proportion with the size of the economy as measured by

)3 Thiis jtem includes gross interest received on bank batances, investment and advances of che
government {see ABS cat. no, 1217.0)
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nominal gross regional product for regional governmenits, and nominal national
GDP for the Federal government. !5

The next item of govemment revenue applies only to regional
governments and is Commonwealth grants, Equations E_softy141 and softy142
recognise Commonwealth grants for current expenditure purposes and capital
expenditure purposes respectively. For each type of grant, our default
assumption is that their nominal values are proportional to the nominal value of
the region’s gross product. Equations E_softy141 and E_softy142 include shift
variables which allow the default option to be overridden.

The final item of govemment revenue, 'other revenue’, is described in
equation E_softy150 (for regional governments) and equation E_softyl50B
(for the Federal govemment). As with Commonwealth grants, the defaull
option is that ‘other revenue’ of regional governments is proportional to nominal
gross regional product and for the Federal government it is proportional to
national rominal GDP. Also in common with the ‘grants’ equations is the
presence of shifters which allow the default option 10 be overridden.

Equation E_softyl00 sums the various components of government
revenue to determine total government revenue,

Equation E_softy300 identifies the budget deficit or surplus as the
difference between government expenditure and govemnmenl revenue. As
mentioned above, financing transactions consists of threc components.
Equation E_softy320 allows a default option which sets the 'increase in
provisions' component of financing transactions proportional to government
expenditure on goods and services. A shift variable in equation E_softy320
allows the default option to be overridden. The second component of financing
transactions, ‘other financing (transactions’, is determined by equation
E_softy300. The default setting is that 'other financing transactions’ move in
proportion with ‘financing transactions’. The presence of a shift variable allows
the default setting to be overridden. Government's net borrowing is determined
by equation E_softy300 as the difference between ‘financing transactions' and
the sum of the two components, ‘increase in provisions' and ‘other financing
transactions’.

Figure 2.10 depicts the expenditure-side of the SOFT accounts. Figure
2.10 shows that regional government expendilure consists of five broad
categories: goods and services, personal benefits, subsidies, interest payments
and other outlays. Figure 2.10 also shows that expenditure by the Federal
govemment includes the same five categories, in common with the regional

13 We would prefer 1o relate the change in government interest receipts and payments to
changes in the level and compesition of governmeni debt. At this stage of the model's
develapment, we lack a specification of the mechanism by which the govemments may varget
and achieve a particular debt outcome, Qur current specificarion of interest payments is
consequently ad hoc, '
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Figure 2.10. Summary of Financial Transaction (SOFT): expenditure side

governments, plus grants to the regional governments. The composition of the
expenditure side of the SOFT accounts is reflected in equation E_softq000
which gives the total, for each govemments’ expenditures.

Government expenditure on goods and services consists of government
consumption expenditure and investment expenditure {equation E_softq100).
Government consumption expenditure {equation E_sofiq110} is mapped from
the miscellancous block based on the corresponding nominal government
consumplion expenditure variable in the CGE core. Likewise, govemment
investment expenditure {equation E_softq120) is mapped from the
miscellaneous block based on the corresponding nominal government
investment expenditure variable in the CGE core.

Governments' expenditures on personal benefits (equation E_softq200)
are mapped from the houschold-disposable-income block (see section 2.3.5
below). Personal benefit payments are divided into 'unemployment benefits’ and
‘other personal  benefit  payments. Unemployment benefits  (equation
E_softq210) are mapped from the household-disposable-income block. This
lcaves ‘other personal benefit payments’ (equation E_softq220) to be determined
residually as the difference between personal benefit payments and
uneraployment benefits.
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Equations E_soflq300A and E_softq300B determine payments of
subsidies by regional govemments and the Federal govemment respectively.
These equations impose the assumption that the ratio of the government
payment of subsidics to commodity tax revenues is constant.

Equations E_softq400A and E_sofiq400A definc nominal interest
payments by regional governments and the Federal governtnent respectively. As
described above, we assume that interest paid by the govemment moves in
proportion with nominal gross regional product for regional governments, and
nominal national GDP for the Federal government,

Expenditure by the Fedcral government on grants to the regions
(equation E_softg500) consists of grants for the purposes of consumption
expenditure  (equation E_softq510) and capital expenditure (equation
E_softg520). .

The final item in the govermmemts' expenditure-side of the SOFT
accounts is ‘other outlays' (equation E_softq600). The default setting is that
‘other outlays' is proportional to total government expenditure.

There are four remaining equations in the SOFT accounts block. Three
of these define various measures of the budget deficit. The remaining equation
is a mapping equation for a variable used in the household-disposable-income
block.

Equation E_realdefr defines the percentage change in the real budget
deficit of regional governments. 1t is defined as the difference in the percentage
change in financing transactions {a measure of the percentage change in the
nominal budget deficit) and the percentage change in the regional CPI,
Equation E_realdefli defines the comresponding variable for the Federal
government. This equation is analogous to the regional version, where the
regional variables are replaced by Federal and national variables. Equation
E_dgstar calculates the percentage-point change in the ratio of government net
borrowing to total outlays. The final equation, E_tod_r maps the ‘other indirect
tax' variable (softy112) to the variable name tod_r".

2.3.5. Household disposable income

This block of equations computes the various components of regional
household disposable income. Figure 2.11 outlines the composition of
household disposable income. Regional household disposable income consists
of four broad components: primary factor income, personal benefit payments
from the governments, ‘other income’, and direct taxes. Equation E_hhldy000
defines regional household disposable income based on these four components.

Figure 2.11 also shows the disaggregation and sources of the
components of household disposable income., Primary factor income is
disaggregated into wage income and non-wage income (equation E_hhldy100).
Movements in wage income and non-wage income are determined in the value-
added block (equation E_hhidy110 and E_hhldy 120 respectively). Personal
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Figure 2.11. Household disposable income

benefit payments are consist of unemployment benefits and other benefit
payments {equation E_hhldy200). Equation E_hhidy210 shows that
unemployment benefits are indexed to the naticnal CPI and that changes in the
numbers unemployed are taken from variables determined in the regional
population and labour market equation block. Other personal benefit payments
are determined in equation E_hhldy220. They are indexed 10 the national CPI
and proportional to the regional population. Equation E_hhldy300 imposes the
assumption that regional household ‘other net income’ moves in proportion
with the region's nominal gross product.
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In Figure 2.11, three components of direct taxes are identified: PAYE
taxes, taxes on non-wage income and other direct taxes (equation E_hhldy400).
Equations E_hhldy410 and E_hhldy420 show that PAYE taxes and non-wage
taxes are assumed to move in proportion to wage income and non-wage income
respectively. Equation E_hhldy430 shows that other direct taxes move in line
with the comresponding variable taken from the SOFT accounts,

There are f{ive remaining equations in this block. The first is a mapping
cquation, E_ydr, that maps regional household disposable income 1o a variable
to be used in the consumption-function cquation described above in the
miscellancous-equation block (see section 2.3.3). The next equation, E_upb,
aggregates -regional unemployment benefits' to form total unemployment
benefits. This varable drives Federal government expenditure on
unemployment benefits in the SOFT accounts in section 2.3.4 above. The third
equation, E_pbp_r is a mapping equation that renames the regional ‘personal
benefits payments’ for use in the SOFT accounts, where it determines
movements in regional govemments’ payments of personal benefits. The fourth
equation, E_pbpA., calculates aggregate personal benefit payments by summing
the regional payments. The final equation, E_pbpB, uses the valuc of the
aggregate payments of personal benefits determined in E_pbpA and the
regional payments determnined in E_pbp_r, to determine Federal government
paymenis of personal benefits in the SOFT accounts.

2.4. Dynamics for forecasting

This block of cquations facilitates medium-run and long-run
forecasting cxperiments, and the movement between comparative-static and
forecasting versions of the model. The equations link key flow varizbles with
their associated stock variables. The dynamics of MMRF are confined to
accumulation relations connecting industry capital stock with industry

- investment, regional population with regional natural growth in population and
foreign and interregional migration, and the foreign dcbt with the trade
balance.

Also included in this block are the comparative-static alternatives to
the forecasting equations. In some cases, such as investment and capital, the
comparative-static and forecasting versions of the model contain different
equations. In other cases, such as the trade balance and the foreign debt, we
move between comparalive-static and forecasting versions by different sctiings
of exogenous variables within a common set of equations.

. e —
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Conparative statics and forecasting!

MMRF can produce either comparative-static or forecasting
simulations. In comparative-static simulations, the model's equations and
variables all refer implicitly to the economy at some future time period.

This interpretation is illustrated in Figure 2.12, which graphs the
values of some variable, say employment, against time. The base period (period
0) level of emptoyment is at A and B is the level which it would attain in T
years time if some policy, say a taiff change, were not implemented. With the
tariff change, employment would reach C, all other things being equal, In a
comparative-static simulation, MMRF might generate the percentage change in
employment Y00(C-B)/B, showing how employment in period T would be
affected by the tariff change alone.

Employment

[
0 T

years

Figure 2.12. Comparative-static interpretation of resulls

Comparative-static simulations are usually interpreted as measuring
either the short-run or long-run effects of a policy change. A distinguishing
feature of short rmun versus long run comparative-static simulations is the
treatment of industry capital. Short run simulations are characierised by the

¥6 This section draws on Horridge, Parmenter and Pearson (1993).
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assumption of fixed industry capital stocks. That is, industry capital stocks arc
held at their pre-shock level. Econometric evidence suggests that a short-run
equilibrium will be reached in about two years, i.c., T=2 (see Cooper, McLaren
and Powell, 1985). The typical long-run assumption is that indusiry capital
stocks will have adjusted to restore (exogenous) rates of return. This might take
six years, 10 years or 20 years, i.e., T=6, 10 or 20. in either case, short run or
ling run, only the assumptions about which variables are fixed and the
interpretation of the results bear on the timing of changes: the model itself is
atemporal.

The comparative-static interpretation of MMRF results lends itself 1o
policy analysis. Business and govemment planners, however, require forecasts
of industry output, prices and other variables to inform their investment
decisions. The-forecasting interpretation of MMRF results is shown in Figure
2.13. As before, the model generates percentage changes in its variables but in
this case they are interpreted as 100(D-A)A, comparing the values of the
variables at two different time periods, period O and period T. In contrast 1o
comparative-static simulations, which usually show the effect of one or a few
exogenous changes, forecasting simulations normally show the effects of alf
exogenous changes assumed 1o occur over the simulation period 010 T.

In the remainder of this section, we outline the forecasting equations of
MMRF and, where applicable, their comparative-static alternatives. We begin
with capital and investment.

2.4.1. Industry capital and investment

To derive the investment-capital accumulation equalions, we start with
the accumulation relation

Kiqeet = Ko DEPj+ Yjqu  j=l,en13, g=1,.08, 120, T, (2.13)

where K, is industry j's, in the qth region, capital stock in year t, Yj,, is
industry js, in the qth region, investment in year t and DEP, is one minus the
rate of depreciation in industry j. Note that we assume that there is no region-
specific rate of depreciation on capital. Equation 2.13 is therefore a standard
investment-capital accumulation relation with a one year gestation lag between
investment and capital.

On the basis of equation 2.13, we can write the accumulation equation
for our forecast year, year T, as

Kiqre1 = K 1DEP + Yj, 1, j=1....13, g=1,...8 (2.14)

Before we derive the lincarised expression of equation 2.14, we must
first address the issue of an initial solution for the equation. In common with
other ORANL-style models, MMRF is solved for deviations from an initial
solution. In forecasting simulations, we solve the model for-perturbations from




Thenretical structure of MONASH-MRF 43

Employment

Change

0 T years

Figure 2.13. Forecasting interpretation of results

year 0 in Figure 2.13. That is, we compute the values of variables at year T,
given initial values of the model’s variables at year 0. For example, we solve for
Kjgrets Kiqr and Yoy for initial values, K 0 and Yj,q. The initial values of
the model’s variables must represent a solution to the model’s equations.
Therefore, to solve MMRF, we require a database which represents an initial
solution to the model's equations. For the equations of the CGE cere, the input-
output data, schematically represented in Figure 2.1, provide an initial solution.
Similarly, the daiabase for the government-finance block provides an initial
solution for the equations of section 2.3. A feature of the equations of sections
2.2 and 2.3 is that all their variables relate to a single time period. Hence, the
database providing a solution to those equations need only contain data for a
single year.

A difficulty with equation 2.14 is that it includes variables in more
than one time period. This is a problem because no longer do our basccase
values {which are from a single period) guarantee an initial solution. Typically,
our initial sofution for a variable, say X, is Xo However, unless by
coincidence
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K;oo(DEP;- 1) + Yj 02 0, jelinl3, g=1...8  (2.15)

{Kjq0- Kiqm Yjqol} is not a solution for {Kigren Kigre Yigr). We solve this
problem by the purely technical device of augmenting equation 2.14 with an
additional term as follows:

Ki.q.Ttl = Kj_q_TDEPj‘i' Yj.q.‘\' - F(K]_Q“(l - DEP)) - Yj.q.ﬁ]v
=113, g=1.....8 (2.16)

where the initial value of F is minus unity so that equation 2.14 is satisfied
when Ky, and K; 1 equal Kj o and Y, equals Yo In forccasting
simulations, we shock F to zero (AF=1). In equation 2.16, {K; 0. Ky Yigo- -
1} is now a true initial solution for 'K,.q‘m- quT- 41+ F), and the forecasting
solution for equation 2,16 is {K AT+l Km ™ Y5 ja1 O}, where the ‘asterisk’
denotes a forecast solution.

Taking ordinary changes in F and percentage changes in K; 1.1, Kjo1
and Y47, €quation 2.16 becomes

quTolquol = K,_qTDEP’kHT-i' Yj.qu;.qT' IOOAF[ -Q-U(I - DEPJ) Yj,qu]
jElnl3, g2, (2.17)

where, according to cur conventions, the upper case denotes levels values of
coefficients, the lower case denotes percentage changes in the model's
variables and the A signifies an ordinary change in a variable. Notice that the
presence of the last term on the RHS of equation 2.17 means that kj,, 1, i5 the
percentage deviation of the capital stock in industry j, region g, from the initial
(base-year) value of ils capital stock, ie., all varables, including the T+l
variables, are deviations from their values in the same base year.

Equation 2.17 is rcported in Table 2.1 as equation E_yTA. The
coefficient and variable names that map equation 2.17 to equation E_yTA arc
as follows:

Kjq1e1 © VALK Tl
Kjq1 & VALK Ty43
DEP, <> DEP;:

Yigr &= :NVESTW
Kjqo & VALK O, ;

Y} q0 € INVEST 0,
KjqTa & curcap_tlj,;
kj.q.T € curcap; ;
YigT © Yy and;

AF & delkfudge.

The next equation of this section, E_curcapT1A, scts the growth in the
capital siock between the forecast year (year T) and the year following (year
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T+1) equal to the average annual growth rate over the forecast period, i.c., the
average between year 0 and year T. Using the notation of equations 2.14 1o
217,

L
it Kigr = (K rKion) ', 721,013, g=1,...8.(2.18)

Remembering that K;, . is a constant and rearranging, the percentage change
form of equation 2.18 is

Kiater = (F- Dkjere j=1,-13, q=1,..8 (2.19)

where the mapping given above for equations 2.17 and E._yTA also apply for
equations 2.19 and E_curcapT1A, with the addition that (¥- 1) in equation
2.19 is represented by the coefficient K_TERM in ¢quation E_curcapT 1 A.

The comparative-static  alternative to the above forecasling
specification is given by swapping equation E_yTA for equation E_ytB and
equation E_curcapT1A for E_curcapT1B. We must remember that our
interpretation of the model is differcnt in comparative-static simulations
compared to forecasting simulations. As Figures 2.11 and 2.12 suggest, in
comparative-static simulations, the percentage changes in the variables are
interpreted as deviations from their base values at time T, whereas in -
forecasting, the percentage changes in variables are deviations from their base
values at time 0.

Equation E_yTB says the percentage change in an industry's capital
stock in year T. is equal to the percentage change in an industry’s investment in
year T. Equation E_curcapT1B says the percentage change in an industry's
capital stock in year T+1, is equal lo the percentage change in an industry's
capital stock in year T. In short-run comparative-static simulations, the typical
assumption is that the industries’ capital stocks are fixed at their base values.
Hence, the variable curcap;, is exogenous and set at zero change, In short-run
comparative-static simulations, the standard closure (or choice of exogenous
and endogenous variables) includes curcap;, on the exogenous list and the
relationship between industries’ rates of return (r0,,) and the world interest rate
(natr_tot), that is, the variable f_rate_xx;, in equation E_f_ratc_xx, on the
endogenous list.!? With industries’ capital stocks set at zero change, equation
E_yTB ensures that the percentage change in industrics’ investment (y; ;) arc
also zero, when the default option, of setting the shifl variable (dclf_mtch)
exogenously and at zero, is taken. The assumption is thal the short-run is a time
period over which, not only are capital stocks fixed, but also the industries’
investment plans are fixed, The default option can be overridden by swapping

17 For 2 full discussion of alternative modef closures, see Chapter 4.
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the industries’ investment with the shift variable on the endogenous/exogenous
list.

In long-run simulations, we assume that the industrics’ capita) stocks
are determined endogenously and the relationship between the industries rates
of retum and the world intcrest rate is exogenous, i.c., curcap;, is endogenous
and [_rate_xx;, is exogenous. Equation E_curcapTIB ensures that the
percentage increase in industries’ capital stocks in year T+ is the same as the
percentage increase in capital stocks in year T,

The interpretation of the long-run specification is that sufficient time
has elapsed such that the effects of a sustained shock 1o the economy no loager
disturbs the rate of capital accumulation in our year of interest, year T. Note
that the assumption is that the rare of capital accumulation. but not the level of
the capital stock is assumed to be undisturbed in year T. Having made the
assumption in equation E_curcapT1B that (using the above notation)

KiyTo1 = K, 5113, g=1,...8,(2.20)
then the percentage change form of equation 2.14 can be written as

Ki‘l;T"kj-ﬂ-T =K qmDEPKax + YigtYiyre  j#lea 13, g=1,..8.(2.21)
Rcarrangi:.ig equation 2.21 gives

(Kjgrer = KjutDEPK o1 = Yjgv¥iqm j=l..13, g=1,..8. (2.21)
From equation 2.14, we note that

K;uves - KjurDEP = Yo, =113, g=1...8,2.22)

hence,

KiaT = YiaTe §=1,13, g=1,....8.(2.23)

or equation E_yTB in Table 2.1, section 2.4.1.

The investment and capital equations of the model are completed with
the specification of industry rates of return and an eguation defining aggregate
economy-wide investment. These equations are common (o both the forecasting
and comparative-static versions of the model,

Equation E_r0 in Table 2.1, section 2.4.1, defines the percentage
change in the rate of retum on capital {ret of depreciation} in industry j, region
q. In levels this is the ratio of the rental price of capital (PICAP,)} to the supply

price (P1;,), minus the rate of depreciation. Hence, the coefiicient QCOEF, is -

the ratio of the gross o the net rate of return.
Equation E_f_rate_xx makes the changc in the nct rate of rctum in an
industry relative to the economy-wide rate a positive function of the change in
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the industry’s capital stock relative to the region-wide stock. It is interpreted as
a risk-related relationship with relatively fast-/slow-growing industries
requiring premia/accepting discounts on their rates of return. The parameter
BETA_R;, specifies the strength of this relationship. The variable f_rate_xx;q
allows exogenous shifts in the industry's rate of retum and also allows us to
move between long-run and short-run comparative-static simulations as
described above.

The investment-capital equations conclude with equation E_naty
which defines changes in the economy-wide industry investment as the
weighted average of the changes in regional industry investment.

2.4.2. Accumulation of national foreign debt!¥

This section contains equations medelling the nation'’s foreign debt.
They relate the debt to accumulated balance-of-trade deficits. Analogous to
equation 2.13 above, we have

DEBT,,; = DEBT(R_WCRLD) + B, 2.24)

where DEBT, is the debt at year t, B, is the trade deficit in year t, and
R_WORLD is the interest rate factor; one plus the world real interest rate,
which we treat as a parameter.

In the forecast simulations, we arrive at the value of the debt in year T
by accumulating, on the basis of equation 2.24 starting at year 0, leading to

T-1
DEBT; = DEBT,(R_WORLD)' + YB(R_WORLD) . @2.25)
=i}

We also assume that the trade deficit in the time span O-T follows a straight
line path

B, =By +% (Br - By, 1=0,...T. (2.26)

Thus

T-1
DEBTr = DEBT((R_WORLD)" + 3[Bq + (Br - B)J(R_WORLD) "
=it

(2.27)

Equation 2.27 can be written as

18 This section draws on Horridge, Parmenter and Pearson (1993).
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DEBT; - DEBTy = DEBTU(R_WORLDT-I) + ByN_DEBT + (B1-Bo)M_DEBT

T (2.28)
where
T'l( Tet=l
M_DEBT = Y3(R_WORLD) 2.29)
=0
and
T Tt
N_DEBT = Y(R_WORLD) . (2.30)

Notice that DEBTy is linearly related to By, and to predetermined values of
DEBT, and B, We treat DEBTy and Bg as varjables, and DEBT,, By and
R_WORLD as parameters. As explained above, our initial solution for
(DEBTy,Br} is (DEBT,,By}. Analogous to the capital accumulation relation in
section 2.4.1, unless

DEBT(R_WORLD'-1) + B,N_DEBT =0,

these values for DEBTy and By will not satisfy equation 2.28. The resolution of
the problem is to augment equation 2.28 with an additional variable DFUDGE
as follows:

DEBT; - DEBT, = [DEBT,(R_WORLD-1) + B,;N_DEBT]DFUDGE
+ (Br-B)M_DEBT. @.31)

We choose the initial value of DFUDGE to be 0 so that equation 2.31 is
satisfied when DEBTy = DEBT, and By = By, In forecasting simulations, we
shock DFUDGE to 1 (ADFUDGE=1). Then equation 2.31 is equivalent (o
equation 2.28, and our percentage-change results are consistent with equations
2.2510 2.28 as desired.

Taking the ordinary change in equation 2.31, and writing the ordinary
change in the variables in lower case with the prefix del, gives

deldebty = [DEBTy(R_WORLD-1)+BoN_DEBT]deldfudge+M_DEBTdelbty.
(2.32)

Equation 2.32 appears in Table 2.1, section 2.4.2 as equation E_deldebt.

Since R_WORLD is a (fixed) real foreign interest rate, DEBT, and B,
are denominated in base-year foreign-currency units. However, they must be
related to other variables, such as the values of exports and imports, which are
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measured in year-t Australian dollars (3A). We define a coefficient,
P_GLOBAL, to convert $A values into base-year foreign dollars. It is given in
percentage change form as natxim (see Table 2.1, section 2.2.14, equation
E_natxim). This mcans that our 'best guess’ at movements in world prices and
the nominal exchange rate is given by the movements in the index of national
foreign imports, which is the sum of the movements of a weighted average of
the foreign prices of national imports plus the movement in the nominal
exchange rate.

Equation E_delbt defines the ordinary change in the real trade deficit.
The levels form of this equation is

_ NATXIMXNATIMPVOL - NATXI4xNATEXPVOL

BT P_GLOBAL -

{2.33)

where BT is the national real foreign trade balance (By in cquations 2.27 to
2.31 above), NATXIM is the price index of national imports, NATIMPVOL is
the volume of national foreign imports, NATXI4 is the price index of national
exports, NATEXPVOL is the volume of national foreign exports. Taking the
ordinary change in BT (deibt) in equation 2.33 and the percentage changes in
the remaining variables (remembering the percentage change in P_GLOBAL is
natxim) in equation 2.33 gives equation E_delbt.

The last equation of this section defines the ordinary change in the
national debVGDP ratio. In the levels, the debt/GDP ratio (DEBT_RATIO) is
given as

DEBT_RATIO = DEBTANATGDPEXP/P_GLOBAL), (2.44)

where NATGDPEXP is national nominal GDP. Taking the ordinary change in
DEBT_RATIO (deldebt_ratio) and the percentage changes in the remaining
variables gives equation E_deldebt_ratio.

The above national debt accumulation equations produce comparative-
static rcsults when the variable dcldfudge in equation E_deldebt is set
exogenously at zero change.

The final accumulation equation is one which relates regional
population to various elements of regional population growth. We hold over the
discussion of the accumulation of regional population to the next section.
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2.5. Regional population and regional labour market settings

This block of equations computes regional population from natural
growth, forcign migration and interregional migration. The block also includes
various regional labour market relationships. For cach region, the system is
designed .10 allow for cither: (i) an exogenous determination of regional
population, with an endogenous determination of at least one variable of the
regional labour market, chosen from regional unemployment, regionat
panticipation rates of regional wage relativities, or, (i} an exogenous
determination of all the previously mentioned variables of the regional labour
market and an endogenous determination of regional migration, and hence, of
regional population.

In case (i), the user can take on board the forecasts of the three
population flows (natural growth, regional migration and forcign migration)
from a demographic model thereby cxogenously determining regional
populationis. For example, the ABS (cat. no. 3222,0) makes forecasts of these
flows and: of regional population. The [abour market & migration block of
equalions can then be configured to determine regional labour supply from the
exogenously specified regional population and given scttings of regional
participation rates and movements in the ratios of population to population of
working age. With labour supply determined, the labour market and regional
migration block will determine either interregional wage differentials, (given
regional unemployment rates) or regional unemployment rates {given regional
wage differentials). With given regional unemployment rates and regional
labour supply, regional employment is determined as“a residual and wage
differentials adjust 10 accommodate the labour market outcome. Fixing wage
differentials determines the demand for labour so that with regional labour
supply gitven, the model will delermine regional unemployment rates as a
residual,

In aliernative (i), interregional wage differentials and regional
unemployment rates are exogenously specified. The tabour market and regional
migration block then determines regional labour supply and regional population
for given settings of regional participation rates and ratios of population to
population of working age.

The equations of this block have been desipned with sufficiem
flexibility 1o allow variations on the two general methods described above.
Impartantly, the block allows for some regions to be subject to methad (i) and
other regions to be subject to method (ii) in the same simulation.

We begin our exposition of the equations of this section with the
accumulation of regional population. In the levels, we start. with the
accumulation relation

POP,,,, = POP + FM_, + RM,,+G.,.  q=1....8, t=1....T,  (2.45)
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where POP,, is rcgional population in year t. FM,, is the net migration of
overseas residents to region q in year 1, RM,, net migration of residents from
other regions 1o region q in year ¢ and G, is region q's natural growth in
population in year t.

Accumulating on the basis of equation 2.45 over the period O-T, we
can derive a value for regional population in year T (POP 1)

T
POP, 1= POP,q + X(FM, + RM, +G,), g=1,....8. (2.46)

As with the accumulation of national foreign debt, in section 2.4.2 above, we
make the simplifying assumption that the flow variables in equation 2.46 grow
smoothly over the period 0-T, giving

FM,, = FM_p + (FM, 1 - FM,_ o), g=1....8, =0....T, (247

RM,, = RM 0 + H{RM 1 - RM0), q=1,...8, 1=0...T" (2.48)
and

Gy =Gyo + 7 (Gy1- Gyo). q=1....8, t=0....T. (2.49)

Subsiituting equations 2.47 to 2.49 into equation 2.46 and rearranging gives

T+l

POPy7 - POPyo = T(FMy0 + RMqg +Goo) + 3 [(FMyr - FMg)
+ (RMy7-RMyn) + (Gyr-Guo)l.  g=l.8.  (2.50)

As with our earlier accumulation equations, we have the problem of an initial
solution to equation 2.50 in that unless by chance

T(FMy0+ RM_0+Gq0) = 0.

our base-year values of POP, FM, RM and G do not constitule an initial
solution. To resolve the problem, we adopt the technique applied to the
national-debt-accumulation equation; we multiply the first term on the RHS of
equation 2.50 by the variable RPFUDGE

POP, 1 - POPyy = T(FM, + RMy g +G, J)RPFUDGE
+ 5 [(FM1 - FM0) + (RM,x - RM 0} + Gy - Gyol.
q=1.....8. 2.50)
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Giving RPFUDGE an initial value of 0, and the remaining elements their base-
year values, now provides an initial solution satisfying equation 2.50. For
forecasting simulations, RPFUDGE is shocked to 1, (ARPFUDGE=1}.

Treating the zero subscripted elements and T in equation 2.50 as
constants, and taking the percentage change in POP, ¢ (pop,} and ordinary
changes in FMgy, RM_1, G 7 and RPFUDGE (del_fm,, del_rm,, del_g, and
delrpfudge, respectively), gives equation E_del_mm in Table 2.1, section 2.5.1.
The following list maps the coefficients from equation 2.50 to equation
E_del_rm:

POP,r < C_POP,;

100T(FMyq + RM 0 +G,0) <= C_PRI,;

50(T + 1) = C_PA2.

As with the accumulation of national debt, equation E_del_rm can be
implemented in comparative-static mode by assigning a value of zero to
delrpludge.

The remaining equations of this section can be grouped into the
following categories: definitions; equations imposing arbitrary assumplions;
equations imposing adding-up constraints and; national aggregates based on
summing regional variables.

The definitional equations are E_del_labsup and E_wpop. The former
equation defines the percentage-point change in the regional unemployment
(del_unr)} in terms of the percentage changes in regional labour supply
(labsup,) and persons employed (employ,). The lawter equation defines the
percentage change in regional labour supply in terms of the percentage changes
in the regional participation rate {(pr,) and the regional population of working
age (wpop,).

In equation E_pop, the assumption that the regional population of
working age is proportional to the regional (total) population is imposed. The
default setting can be overridden by endogenising the shift vanable ([_wpop,}.

Equation E_rm_0, allows for the imposition of cither the assumption
that the change in net regional migration (del_rm,) is equal to a forecast change
in regional migration (del_rm_0,), or that del_rm, is equal to del_rm_0, plus a
common (10 all q) constant. We can interpret equation E_rm_0 as imposing the
former assumption when del_rm_0, are set exogenously (equal to, say, an ABS
forecast) and when the shift varjable, deli_m_0, is set exogenously at zero
change. The [atter assumption is imposed when all but one of the del_rm_0, are
set exogenously and delf_rm_0 is set endogenously. The purpose of the second
assumption is as {ollows. We may wish to believe some, but not all, of the ABS
forecasts of net regional migration. We may wish to determine one of the
region's net regional migration from economic factors within MMRF.” However,
we may still wish that the remaining net regional migration flows to be
approximately cqual 10 the ABS forecasts. To the extent that the region's net
regional migration determined by MMRF deviates from that forecast by the ABS




Theoreticol structnre nf MONASH-MRF 53

means that the sum of the regional net migration will not equal zero if the
remaining regional net migration flows are set equal to their ABS forecasts. To
overcome this problem, we distribute the positive/negative amount of net
migration evenly across the regions. If it is desired that all regional net
migration flows arc determined by economic factors, rather than exogenousiy,
then all elements of del_rm_0, arc set endogenously and swapped with a
relevant labour market variable such as regional relative wage rates
(wage_diff,, see equation E_wage_difl, section 2.2.11 above and in Table 2.1}.

Equation E_remploy_interf imposes the assumption that regional
cmployment in wage-bill weights is proportional to regional employment in
person weights by setting the percentage change in regional wage-bill weighted
employment {|,) cqual to the percentage change in regional person-weighted
employment {employ,) when the shift variable {_], is exogenous and set to zero
change. The defaulc option can be overridden by setting f_i, to aon-zero values.

Equation E_pop_interf imposes the assumption that regional
houschold formation is proportional lo regional population by setting the
percentage change in regional household formation (ghous,) equal to the
percentage change in regional population (pop)) when the shift varable
f_ghous, is exogenous and set to zero change. The default option can be
overridden by setting {_ghous, to non-zero values.

An adding-up constraint is imposed in equation E_rm_addup. If the
variable delf_rm is exogenous (and set to zero), then at least ene of the del_mmn,
must be endogenous. If alf the def_rm, are endogenous, then delf rm must
endogenously equal zero for the simulation to be valid.

The remaining equations of this section, E_delnatim, E_delnatg,
E_natlabsup, E_natemploy, and E_natunr determine national aggregate
vanables by summing the corresponding regional variables,




Table 2.1. The MMRF Equations

Identifier Equation Subscript Number  Description
Range

2.2. The CGE Core
2.2.1. Production: demand for inputs to the production process

E_x)al 2135 jq = 21649 - OICiPI g jq - PiCi Q) e CoM Vxixi3xt  Demand for goods by regional source,
(2.8.1) ?IRSO'U User 1
KIND
qeRDES
iaCOM 1338 i i i
E‘Bp Ilc Plcijq= ¥s 1A;5jqP1isq ;clND Price of domestic composite, User 1
(8.1 se RSOU QURDES
E_xlc xl¢ji g =x10;4-0610(plc;jq-Ploijq) i€ COM X2 Demand for domestic composite,
28.1) A R KIND User |
qeRDES
E_xla2 xlaggi g =xbojsq-010iple; o o - P10j jq) e CoM 13x1x13x8  Demand for foreign imports, User |
BN i.54.9 iJ.q itP18isj.q P 0ijq sefoncign ign impo ser
.8, jeIND
yeRDES
= L . ieCoM 13x13x8 i i i i
:E-'.z_g Ilc; PVAL]OiJ,quiJ,q = X PVALIAI.SJ.qPI“I.SJ.q ;:IND o 5::: l(;vl' domestic/foreign composiie,
-5 s ASQU e RDES
E_xllabot  xllaboij o oy = efflaby o - GILAB; glpllaboij g o - pllabj q) meOCC  axI3xd Demand for 1abour by indusiry and
(28.2) :;:l:ga skill group
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T

dentifier Equation Subscript  Number Description
Range
E_pllab LABOUR; (pllab: . = ¥ LAB_OCC_INTY,,. ; -pltabai; jeIND 134 Price to each industry of labour in
(282) T coce il Jgm 4eRDES gencral
E_labind LA[}OURj_anbindj‘q = ¥ LAB_OCC_IND,;, ; ox1 1aboi; g jeIND 13=8 Employment by industry
(2.8.2) e 0ce qe RDES
E_efflab efﬂabj_q = :otlprimj.q + allabj.q - lFAthquIIabj.q + "’”"bj.q - xi_l’acj‘q] jeIND 13x8 Indusiry demands for elfective {abour
(2.8.2) qe RDES
E_curcap cureap; o = X lprimj'q + nlcapj_q - chACj‘qlplcnpj.q + alcapj'q - xi_fncj‘q] jeIND 138 {ndustry demands for capital
2.8.2) qe RDES
En B g = *1prim; o + alland; - - GIFAC;  [pltand; , + alland; , - xi_fac; ,) jeIND 133 Industry demands for land
g 19 14 14 q \ =
(282) 7 1 b qe RDES
E_xi_lac TOTFM:IND,-qui_racj_q = LABOURj.q(pII:bj'q + allabj'q) + CAPITALj'q[pIcapj_q-n- alc:pj.q) jeIND 13x8 Effective price term for factor demand
(2.8.2) + LAND; (plland; g +a1land] ) ge RDES equations
E_xlo alogj.=2 0 +al; ieCOM  12x13=8 Demands lor domestic/oreign
L1 B e T Ry 1 -

{2.8.1) jeIND composite inputs, User |

qe RDES
E_xlprim xlprimj g =25 o +al; o +al prim; 4 jeIND 1322 Indusiry demands for the primary-
2.3.2) qe RDES facter composite
E_xloct X Ioc!j.q =iq* “I.i-q + nlcclj.q jelND 13x8 {ndustry demands for other cost tickets
(2.3.1) qe RDES
2.2.2, Demandr for investment goads
E_x2al *2ai.s,j,q ="2°i.j.q - Uzci(Pzni.s,j.q - pZCiJ‘q) ieCOM  13ax13«2  Demand lor goods by regional source,
(2.8.3) s6 RSOU User 2

jeIND

qe RDES
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E_x2a2 X2 ¢5q = X205 q- a204{p23; ¢ 4 q * P20jj.g) ie COM L3x1x13x8  Demand for I‘urcign impons, User 2
{2.8.3) f:l’omsgn

jeIND

qe RDES
E_x2c x2¢; j g = X20j j q - 920;(p2ci jq - P20 j o ieCOM 1334 Demand for domestic composite,
(2.8.3) jelND User 2

qe RDES
E_p2c pv“\uTi.ssJ.quci.j.q = z PVALzAi.s.j.qF’z’i.sJ.q EedeM ) t3x1®  Price of domestic composite, User 2
(2.3.3) se RSOU :‘ omesti

jeIND

qe RDES
E_pZo PVAL20;. p20;: = L PVAL2A jqP2%; EE COM 13138 Price of domestic/forcign composite,

2.8.3 WATTTLY S jelND User 2

8. se ASOU qe RDES
E xlo x20;; 4 = ¥jq + 22indj g ieCOM 3<%  Demands for domestic/foreign
(28.3) M ' jEIND composite inputs. User 2

qe RDES 3
2.2.3. Houschold demands
E_x3ul X33 5 q = X3¢j q - 03C{(pdaj 5 o - PIc ) ieCOM  13x3s§ Demand for goods by regional source,
(2.8.4) se RSOU User3

qe RDES
E_x3a2 X33 ¢ q = X30j q - 030i(p3a; 5 q - P30; ) ie fOM D3xIxN Demaznd for foreign impons, User 3
(2.8.4) s=f{orcign

qe RDES
E_x3¢ x3ci.q = x30jq - GSOI(pJCi_q - plojg) icCOM 13 Demand for domestic composite,
(2.8.4) ye RDES User 3
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Identifier Equation Subseript  Number Description
Range
N . |3 E N . .
E_pic PVALJTi.domcslic.qp}ci.q = X PVAUAi,s.thi.s.q ie COM ! Price of domestic compaosite, User 3
{2.8.4) seRSOU qe RDES
(Ez_gic; PVALJOi.thi.q = ¥ PVAL3A; s q 9335 g ;ii%\és 133 {’Jr;z:;)f domestic/foreign composite,
e se ASOU
E_x30 "3°i.q ={l. ALPHA_[in][qhousq + n]subi.q] + ALPHA_Ii'q[qucqu + 331‘”‘i.q - ploi‘q] ieCOM 13«8 Household demand for
(2.8.4) qe RDES dormesltic/foreign composite
commodities
E_utility “”“‘Yq = luxexpg - ghousg - p DELT“\i.thi.q qeRDES & Change in utility disregarding taste
(2.5.4) ie COM change terms
E_a3sub adsub; o = adcom; o - 2, SICOMy na3com ieCOM 134 Default setting for subsistence taste
1.9 1.9 k.q k.q .
(2.8.4) ke COM qe RDES shifter
E_a3lux a3lux; g = adsub; o - )y DELTAy gadsuby q ie CON! 13x8 Default setting for luxury taste shilter
(2.84) ke COM qe RDES
2.2.4. Fareign export demands
E_x4r x4r; ¢ - leq; = EXP_ELAST;[pdr; ¢ - fep; - natfep) ieTEXP 2x1} Traditional export demand functlions
(2.8.8) seRSOU
E_aggnt_xdr aggnt_x4r, - aggnt_feqg = EXP_ELAST, 41 facil3B8N1_pdrg - aggat_fepy - natfep] seRSOU ¥ Demand for the non-traditional expon
(2.8.8) aggregate
E_nt_xdr xdrj ¢ = aggne_xdrg + faggni_i; + laggat_s. + faggni_is;c ieNTEXP 1143 Non-traditional-cxport demand
(2.8.8) seRSQU functions
E_aggmi_pdr AGGEXPNT aggnt_pdr, = h PVALAR;pdr; + faggnt_pdr, ieNTEXP =13 Average price of non-traditional
(2.8.8) e NTEXP ’ se RSOU exports
2.2.5. Government consumption demands
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Identifier Equalion Subscript  Number Description
Range

E_x5a A50j ¢ o =Clg + [53; ¢ 4 + {5geng + natlSgen LieCOM . 13x9x8 Regional other demands
(2.8.9) 56 ASQU

qeRDES
E_x6a x63; ¢ q = nater + 163 ¢ o + f6geng + natfbgen i€COM 139 Federal other demands
(2.3.10) se ASOU

qe RDES
2.2.6. Demands for margins
E_xtmarg Amargiciqe =213 55q ieCOM  13:3xBx2x2 Margins on sales to preducers
2.8.11) jeIND

qe RDES

se ASOU

reMARG
E_xXmarg  X2margjsjqr=x29gjq i€eCOM  13xI3x8x9x2 Margins on sales to capital creators
2.8.11) . jeIND

qeRDES .

s€ ASOU

e MARG
E_xdmarg  x3margjcq =532 q iI€eCOM 1329822 Margins on sales to household
(2.8.11) se ASOU consumplion

qe RDES

re MARG
E_x4marg xdmarg; ¢ o= x4r; ¢ i€COM  1hax Margins on exports: factory pate to
(2.8.11} re MARG port

€ RSOU
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S

fdentifier Equation Subscrit Number Description
Range
E_xSmarg xSmnarg; ¢ qr = 153 ¢ q ieCOM  13»¥x8x2  Margins on sales to regional other
(2.8.11) se ASOU demands
qe RDES
re MARG
E_x6marg xﬁﬂmrgi‘s‘q'r = xdai.s‘q ieCOM 129 Margins on sales to federal other
(28.101) e MARG demands in cach region
se ASOU
qe RDES
2.2.7. Prices
E_pla . R - . jeIND 118 Zeso pure profits in current production
P g 3 COSTS; 4(plaj 4 - 3jq) ) ¥, PvaLl AisjaPldisjq i RS pure p P
< i€ COM se ASOU €
+ Y LAB_OCC_IND, j.qP1aboij g m} + CAPITAL; cplcap; o
me OCC

+ LAND; gplland; o + OTHCOST; gploctj g

E_a C()STSj‘qlnj_q - “lj.q] = TOTFAC[NDanIprimj'q + LABOURj.qallnqu + CAPITALanlcapj'q jeIND 13x8 Technicat change by industry - current
(2.813) + LAND; calland; o + OTHCOST; qaloct; o qeRDES production
E_pi . (Di: - - a%ind: )= . .. je IND 138 Zero pure profits in capital creation
A INVEST; o(pi; g - aZindj g} = X L PVAL2A i P23 5iq eIND pure p p
-~ i€ COM se ASOU Qe
E_pQub pOali."foreign®) = pmy; + natphi + powtaxmy; ieCOM 13 Zero pure profits in importing
(28.13)
E_pla PVALI Ai.sJ,qplai,s.j.q = IBASli,sJ,q + TAXli'szq]pOai's + BASI i,s.j.qdcua"li.s,j,q ?E COM  tx13x8x9  Pyrchasers prices - User |
(2.8.6) +  TMARL .. p0 jEIND
i.s3.q.1P%.r gec RDES
1€ MARG seASOU
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Identifier Equation Subscript  Number Description
Range
:—:2_.8:26:1) PVAL?Ai,s.j,quai,sJ,q =[BASZigjqt T’\xzi.s,j.qlpo-"i.s + BAszi'sJ.qdehnxzi.s‘i_q ?e Fb?l;d 13x13:8x9  Purchasers prices - User 2
8. L i€
+ ¥ M"\R?-l.sd.q.rpc“q,r qe RDES
re MARG seASOU
E_p3a PVALJAi'S_qp:iai's.q = IBASJg_s.q + TAX3; ¢ qlp02; 5 + BAS3i'5‘qdcllax3i‘s_q ieCOM 1389 Purchasers prices - User 3
{2.8.6) . qeRDES
+ L MARY; ¢ o p0ag e ASOU
re MARG
E_par PYALAR; g(natphi + pdr; o) = [BAS4; o + TAX4; (1p0a; ieCOM 13 Purchasers prices - User 4
236 + BAS4; (dehaxd; ¢ + > MARS; ¢ (p0a; ¢ seRSOU
re MARG
E_pSa PVALSA| 5 0P335 q = [BASS; ¢ g + TAXS; 5 g1p02 g + BASS; ¢ qdeltaxS5j ¢ ieCOM  13:8x0 Purchasers prices - User §
(2.8.6) . q< RDES
+ 2 MARS;5q p0ag e ASOU
re MARG
E_p6a PYALGA; ¢ (P61 s g = [BASE; o g + TAXG; ¢ olp03; 5 + BASS; ¢ qdeltax; ¢ o ieCOM  11ox8 Purchasers prices - User 6
(2.8.6) + 2, MARSG, 02 s€ ASOU
i,5.9,:PYr,s qe RDES

re MARG

2.2.8 Market-cleqring equations for commmodities

page 60

v Table 2.1, continued




Description

Identifier Eguation Subscript Number
Range
E_mkiclear_ SALES, 2,02 X XBASIg;qx13, gt BASZe g ax2a ook ZOAS3 (33 o 1€ ':ARG 4
:‘;"; Bl’;; jeIND qe RDES qeRDES s€RSOU
+BAS xiry (4 L BASS, g xSag o+ X BASG, gxba g o
qe RDES qeRDES
+ X X 2 MaR Fi s js ok IMArB; oo 5 o ¢ ¥ MARY, g5 o X2marg; oo
jeIND ie COM sse ASOU
+ 2 E MARJi.ss.s.rﬂ'“‘"Si,ss.s.r + Z MAR4i'stdmargi's.r
ie COM sse ASOU ieCOM
> 2 MARS; g5 ¢ A5Marg; oo ¢+ z % MARGi.ss.s.zxﬁmargi.ss.s.r
ieCOM sse ASOU ie COM sse ASOU
E.mkt_clear. SaLES, 7z o= L ZBASlpgjqrluggjq+ L LBASY oxda o re 8
:2“;":’23) jeIND ge RDES jeIND qe ROES EONMAR
+ ZBASJr.s‘qun,_s'q +BASY, (xdr, .+ Y BASS, 555 g ZBAS&,_s_qxﬁar_s'q se RSOU
qe RDES qe RDES qe RDES
E_xQimpa IMPORTS; _a0imp: o= LBASE foreion i e . e ieCOM  13=8
[ ] ASE xla + DAS2; . x2a,
(28.12) iq iq D i,foreign.j.g* % foreipn.iq i foreign j.q* <% foreign.j.q q€RDES
+ BASY, toreign.q* i foreign,q * BASSi foreign.q* 3% fareign,q *BASS; foreign.*09i foreign.q
2.2.9. Indirect taxes
E_deliax| deftax ‘i,s,j.q = deltax; + deltaxlall + deltaxsource + dcltnxdcstq i€COM  13=9x13x8
{2.8.5) se ASOU
jeIND
q<RDES

Demand equals supply for margin
commodilics

Demand equals supply for nonmargin
commodities

Import volumes of commedities by
region

Tax rate on sales 1o User |
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Identifter Equation Subseript  Number Description
Range

E_deltax2 deltax2; g ; o = deltax; + deltax2all + deltaxsource, + deltaxdesty ieCOM  t39«<1x8  Tax rate on sales to User 2
(2.8.5) se ASOU

jeIND

qeRDES
E_deltax3 deltax; ¢ o = deltax; + deltax3all + deltansource; + deltaxdesty ieCOM 1394 Tax rate on sales to User 3
(2.8.5) s ASQU

qeRDECS
E_deltax4 deliaxd; ¢ = deltax; + dellax4all + dellaxsourceg + dchaxdestq ieCOM 132 Tax rate on sales to User 4
(2.8.5) se RSOU

q=foreign
E_deltax5 dellaxSi_s'q = deltax; + deltax5all + deltaxsourceg + dcllaxdeslq ieCOM 1394 Tax rate on sales to User 5
(2.8.5) se ASOU

qe RDES
E_dehax6 deltaxé,; g o = deltax; + deltax6all + deltaxsource, + deltaxdesty, ieCOM 1298 Tax rate on sales to User 6
(2.8.5) s€ ASOU

qe RDES

k=federal
E_taxrcvl AGGTAXI, taxrevl, = b p ¥ TAXY o o100+ X3 00 o)« BASY o delasl o qeRDES 3 Ag;regale revenue from indirect taxes
{2.8.7) i€COM 1€ ASOU j¢IND levicd on flows to User i
E_taxrev2 AGGTAX2 gaxcevly = ¥, p ZTAX?M‘MFQ,M » 0235 )+ BASY o debaxd; qeRDES 3 Ag.grcgnlc revenuc from indirect taxes
(2.8.9) i€ COM s€ ASOU jEIND levied on flows to User 2
E_taxrevl AGGTAX3gtaxrevdg = Y. ZT'\mi.s,q[Po“i,s +xdajgq) * BASY ¢ qdeland; o g qeRDES 8 Ag?,rcgalc revenue from indirect taxes
28.7) i€ COM se ASOU levied on flows to User 3
E_taxrevd AGGTAX4 laxrevdg = Y TAX4, o[p0; ¢ + xdr; o} + BASY; cdeltaxd; ¢ seRSQU 38 Aggregate revenue from indirect taxes
28.7) ! ! fevied on flows to User 4

ieCOM
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Identifier Equation Subscript - Number Description
Range

Cotaxrevs  AGGTAXSgoxeevs = % 2 TAXS) g gIPOa; ¢ + 150, g o # BASS; | cdeltas; ¢ o qeRDES * Aggregate revenuc fr_om indirect taxes
2.8.7) ic COM se ASOU tevicd on flows to User 5

E_taxrev6 AGGTAX6gtaxtevs = Y ETAXGi,s,q'FO“i.s + 260 ¢ o) + BASG; g cdeliag; (o qeRDES # pgregale revenue from indirect taxes
(2.8.7) 16 COM scASOU levied on flows (o User 6
2.2.10. Regional incomes and expenditures

E_caprey - . . . eRDES § Aggregate payments Lo capital

8 :’4 caprevy (I.OIAGGCAPq) b3 CAPITALJ!ql plcapj g + curcapjlq] 9 gRregale pay y

(28.14) jEIND

E_labrev - e R . ;. RDES ¢t A 1 ts 1o labo

By labrevy = (LOAGGLABY) 5, T LAB_OCCINDp,; (IpHaboi o o + xHaboij o} Q¢ ggregate payments to lzbour

i jJeIND me OCC

E_tndrev = . X . cRDES Aggregate payments (0 land

.14 lm:!revq ([.OIAGGLNDq) E L.ANDJ.Qlpll:md".,:I + “}.ql q ggregale pay

(2814 jeIND

E_octrey = 3 . . cRDES % Aggregate other cost ticket payments
814 octrevy = (LUAGGOCT,) b OTHCOSTj_ql ploct o +xloctj ) q BEFCE pay
@319 jeIND

E_taxind taxind,, = (I.OIAGGTAXq)(AGGTAXlqlnxmvlq + AGGTAX2 taxrev2, + AGGTAX3 jaxrevl,  qe RDES L] Aggregate value of indirect taxes
(2.8.14) + AGGTAXS taxrevS )

E_taxtevm AGGTAXMgtasrevm = ETARIFFi.qumi + natphi + x0imp; o] + IMPORTS; gpowiaxm; qeRDES ¢ Aggregate tariff revenue

(28.14) i« COM

:32-:-;14) AGGCONeq = p p PVAL3A; ¢ o(x30i5 0 + P33 s g} qeRDES ¢ Household budget constraint

e ieCOM se ASQU

E_cr trg=cq- xi3q qeRDES 8 Real household consumption
(2.8.14)
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Identifier Equation Subscript  Number Descriplion
Range
E_xi3 xidg = (1L.UAGGCONy 2 ZPVALIA; g oh3a5 ¢ 0 q¢RDES ® Consumer price index
28.16) ic COM se ASOU
E_ir ifq = (l.OIAGGlNVq) EINVESTj,qu,q qQeERDES 8 Real investment
(2.8.14) jeIND
E_othreals mhm;ﬂsq ={(1.0f AGGOTHSq) 2 Yy PVALSA; .s.q"s“i 59 qeRDES % Real regional ather demands
28.149) ieCOM s ASOU
L

:Ez_:l!li:t;alﬁ AGGOTHquthrcnlﬁq ) p PVALGAi.s,q‘G“i.s.q qe RDES Real federat other demand

= i€ COM se ASOU
E_int_exp C_XSEXP(prcrp, + X36kp,) = Z(:_MSFLO‘.q(plﬂo‘'q + asflo, o} - C_XSFLO, Jfpsflog , + xsflo, ) seRSQU ¢ Interregional exports
(2.8.14) 4eRDES
E_tatimp ¢ xsIMP (psinp, + ssimpg) = 2 C_XSFLO, (psho, & xaflo, () - C_XSFLO, (paflo o o ssflog ) QERDES 8 Interregional impons
(28149 s RSOU
E_expvol expvolq =caporig + natphi - xi4q qeRDES & Export volume index
(2.8.14)
E_impvol impvolq = impq + natphi - ximq qeRDES B Emport volume index
(2.8.14)
E_xi2 i2 = . cRDES # [nvestment price inde
(2_;'16) xi2q = (LOAGGINV)  ZINVEST; opi; o q avestment price index

& jeIND
Ez_;ifs xiSg = (1.0/AGGOTHS ) p p PVALSA ¢ 4535 q geRDES 8 Regional other demands price index
(2.8.16) i€ COM se ASOU
(Ez_;if& xi6q = (1.0/AGGOTHS ) h p3 PVALGA; 5 qP63j 5 q qeRDES 8 Price index for Federal other demand

ie COM se ASQU
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Identifier Equation Subscript Number Description
Range
g_:s;:g)P C_XSEXPgpsexpy = ZC_XSFLO,.qpsﬂos‘q - CLXSFLOg gpsMog ¢ se RSOQU X Price index {or interregional exports
- qe RDES
E_psim 3 = . eRDES 8 Price index for interregional imponts
; g i B C_XSIMPgpsimpy ZC_XSFLOS'qpsﬂos_q C_XSFLOg gpsftog 9 8 P
(28.16) seRSOU
E_xi4 id. . j= . : eRDES ® Forcign expons price index
i xidy - natphi = (LO/AGGEXPy) 3L PVALAR; ,pdr; q BN CXpOTIS P
(2.8.16) ieCOM
E_xim ximg - natphi = (| /AGGIMPg) X IMPCOST; gpny; qeRDES 3 Foreign imports price index
2.8.16) A 4
( i€ COM
E_in ing =irg +xi2g qeRDES & Nomina! investnent
(2.8.19)
E_othnomS  othnom3g = othrealSy + xiSg qeRDES ¥ Nominal valuc of regional other
(2.8.14) demands
E_cthnomé  othnom6g = othrealéy + xibq qeRDES 8 Nominal Federal other demand
(2.8.14)
E i = edr s i luc of
z-g‘IP: exporly = {L/AGGEXP,) x PVALAR; q[pdr; g + x41; o] qeRDES Forcign currency valuc of exports
2814 i€COM
:52—.;";2 ) impq = (1.0AGGIMP,) §)IMMPCOSTi'q[pmi + x0imp; g} qeRDES 8 Forcign currency value of imports
’ ‘ie
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Tdentifier Equation Subscript  Number Description
Range
E_trd C_XSFLO; g(psflag g + xsflog g} = ¥ ZBASli, 54.q(P03 s + x13i g j o) s¢ RSOU 8 h‘uerrcgional trade flows (including
(28.14) i€COM jeIND qe RDES diagonal term)
+ X Ibasy; 5a(P034 s + X204 5 5 o)
ieCOM jeIND
+ X BAS3; 's'q(pOai.s +x3y .s.q)
ie COM
+ L BASS; s ((p03; s + x50 ¢ o)
ieCOM
Ez_js)slﬂst; C-XSFLOs.qPSH"s.q = 2, EBASILS Jqpo:q st h ZBAszi.sJ.qPOﬂi,s :ee :;%l; ;ncc index for intesregional trade
@8 i€ COM je IND ie COMjeIND 4 ows
+ X BAS3; s qp03j 5 + L BASS; ¢ 0p03; ¢
ieCOM ieCOM
2.2.11. Regional wages
E_pllaboi p! lnboij_q_m = pwagcij‘q + :uprij'q jeIND 13x8x8 Payroll tax adjustment
(2.8.17) qeRDES
me OCC
E_pwagei pwagcij.q = natxi3 + natfwage + rwagcq + fwagcij_q jeIND 13x3 Flexible sctting of money wages
(28.17) qe RDES
E_wage_difl \vagc_diffq = pwageg - nalxid - natrealwage qeRDES 8 Regional real wage differential
2.8.17)
E_pwage AGG].Aquwngcq = ELABOURJ.QPWﬂgtij'q qeRDES X Repional nominal wage received by
(28]7) jE IND workers
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Identifier Equation Subscript  Number Nescription
Range
E_natrealw  NATAGGLAD natreatwage = %, ZLABOURj_q(nnlfwngc + fwage, + fwagei ! Natignal rcal wage: consumer
2817) jeINQe RDES
2.2.12. Other regional facior market definitions
E_t 1, = (L.O/AGGLAB,) ZTLABOUR; .labind; qeRDES 3 Employment: wage bill weights
2814 q 9 14 Jq
(Q2.14) jEIND
E_ki kty = (I.DIAGGCAPq) ECAPITALj_qcurcnpj.q qeRDES ¥ Usage of capital: rental weighis
E_z_tol TOTFAC.7_tot, = L.TOTFACIND; ,.z: qeRDES 8 Output: value-added weights
e jeIND
:52-::"“91’)‘53 LAB_OCCpp glambdap ¢ = YLAB_OCC_IN Dinj.g lll: )?DCE% L Demand for labour by occupation
-8 jeIND q
E_pwage_p  AGGLABgpwage_p,= 2LABOUR; .pllab; qeRDES 8 Nominal wage paid by producers
q -+q p i | 1q
2317 jEIND
E_reg_plcap reg_plcnpq = caprevg - qu qeRDES 3 Rental price of capital
(2.8.18)
E_realwage_w realwage_wg = pwogcy - xilq qeRDES 3 Real wapes for workers: deflated by
(2.8.18) CPI
E_realwage_p rc:ll\.\-agc:_pq = PWage_pg - xiy_rq geRNES 3 Real wages for producers: deflated by
(2.8.18) GDP deflator
E_r0_tot r0_tol, = (1.0/AGGCAP,) F.CAPITAL; .r0: qeRDES 2 Rate of return on capital
28.18) q T 147ia
{ JEIND
E_xipipk_ind xiplpk_indj‘q = pliabjq - ph:::p‘i":I jeIND 128 [ndex of relative price movements of
(2.8.18) qeRDES labour & capital
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Identifier Equation Subscript Number Description
Range

E_xiplpk xiplpkg = pwage_pq - reg_plcapg qeRDES 8 Index of relative price movements of
(2.8.18) labour & capital: regional aggregate
2.2.13. Other miscellaneons regional equations
E_ploct ploctjq = xiSq + ﬂoclj_q jeIND 138 Indexing of prices of other cost tickels
(2.8.1) qe RDES
E_cr_shr €fq = nalcr + Cl'_shfq qeRDES 3 Regional shares in national real
(2.8.14) ) household consumplion
E_ximp0 zimp0,, = (|.OM[AGGIMP, + AGGTAXM,1) X IMPORTS; ,p0a, qeRDES 3 Duty-paid iimporis price index

q q q i.gPYs .
(2.8.16) i COM s=foreign
E_totdom lotdomq =psexpg - psimpq qeRDES 8 Doinestic terms of trade
(2.8.18)
C_totlor toll’orq = xidq - ximq geRDES *® Foreign terms of wrade
(2.8.18)

2.2.14. National uggregutes

E_nattaxrevl]

(28.7)

E_nattaxrev2
(2.87)

E_nattaxrevl
{2.3.1

E_nattaxrevd
(2.8.7)

NATAGGTAXI nantaxrevl = JAGGTAXItaxrevly
qeRDES

NATAGGTAXZ nattaxrevl = ZAGGTAX2qlaxrcv2
qeRDES

NATAGGTAX] natiaxrev3 = Z‘\GGTAXqux revdy
qe RDES

NATAGGTAXd nattaxrevé = 3, AGGTAX4 laxrevd
s€ RSOU

q

Revenue from indirect taxes levied on
flows 10 User 1

Revenue from indirect taxcs levied on
flows to User 2

Revenue from indirect taxes levied on
Nows to User 3

Revenue from indirect taxes levied on
flows to Userd
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1dentifier Equation Subscript  Number Description
Range
C_nattaxrev5 I\;ATAGGTAXS nattaxrevs = Y AGGTAXSlaxrevs t Revenue from indirect taxes levied on
(2.8.7} qeRDES q 9 flows o User 5
E_naltaxrevd NATAGGTAXG nattaxrevé= Y. AGGTAX6 taxrevh 1 Revenue from indircct 1axes levied on
(287 qeRDES 9 q flows to User 6
E_natxQimp NATIMPORTS;natx0imp; = ElMPORTSi Oimp; q ieCOM B3 limport volumcs
28.12) e
( qe RDES
E_natlabind  NATLABOQUR:natlabind; = YLABOUR; labind; jeIND 13 Employnient: wage bill weights
(2.8.14) ! i 19
e qeRDES
E_nateaprev  patcaprev = (L INATAGGCAP) T AGGCAPgcaprevg ! Payments 1o capital
(2.8.15) qeRDES
E_natlabrev  narlabrev = (1.O/NATAGGLAB) 2 AGGLABglabrevg ! Payments to labour
(2815 qERDES
E_nafladeev  naindrev = (1ONATAGGLND)  TAGGLND indrev, ! Paytaents to land
(2815 qeRDES
E_naloctrey  noiocirey = (LONATAGGOCT) T AGGOCT joctrey, ! Other cost ticket payments
28.15) e
@3. qeRDES
E_nattaxrevm qanaxrevm = (1.WNATAGGTAXM) YAGGTAXMtaxreve ! Taciff revenue
{2.E.15) e RDES .
E_nattaxind  nattaxind = (L.O/NATAGGTAX)YNATAGGTAX Inattaxrcv] + NATAGGTAX 2nattaxrev2 1 Value of indirect taxes
(2.8.15) + NATAGGTAX3nattaxrev3 + NATAGGTAX4nattaxrevd + NATAGGTAXSnuttixrevs

+ NATAGGTAX6nattuxrevé + NATAGGTAX Mnatizxrevm)
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tdentifier

Equation Subscript  Number
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Description

E_natgdpine
(2.8.15}

E_natkt
(2.8.15)

E_natl
(2.8.15)

- E_natz_tot

(2.8.15)

E_natz
{2.8.15)

E_natc
(2.8.15)

E_nater
(2.8.15)

E_natin
{2.8.15)

E_natir
(2.8.15)

natgdpine = (1./NATGDPIN}INATAGGLNDnatlndrev + NATAGGCA Pnatcaprev
+ NATAGGLABnatlabrev + NATAGGOCTnatoctrey + NATAGGTAXnattaxind)

natkt = (| O/NATAGGCAP) L AGGCAPktg

qe RDES

natl = (1.O/NATAGGLAB} ~ ZAGGLABlg

qe RDES
NATTOTFACnatz_tot=  LTOTFACyz_totg

qe RDES

NATTOTFACINDjnatzj=  J.TOTFACIND; 42 jeIND

qe RDES
NATAGGCON natc = ZAGGCOchq

qe RDES
NATAGGCON natcr = ZAGGCOchrq
qe RDES

natin = natir + naixi2

natir = { | LO/NATAGGINV) ZNATINVESTjna:yj
jeIND

E_natothnom5 natothnom5 = natothreal$ + natxi5

(2.8.15)

E_natothnomé natothnomsé = natothreal® + natxi6

(2.8.15)

Nominal GDP from income side
Usage of capital: rental weights
Employment; wage bill weights
Aggregate output: value-added
weights

Industey oulput: value-added weights
Nominal houscho!d consumption

Real household consumption

Nominal investment

Real investment

Nominal value of regional other
demands

Nominal value of Federal other
demands
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dentifier Equation Subscript  Number Description

Range

E_natothrealS narcihreals = (1.0/NATAGGOTHS)  ZAGGOTHS othrealsg : Real regionat other demands
(2.3.15) qe RDES
E_natothrealé NATAGGOTHG natothrealé= Y, ¥ TPVALG Ais.q%6%i 5.g 1 Real Federal other demands
28.15) ie COM se ASOU gc RDES
E_natexport nﬁlcxpon =(1./NATAGGEXP} 3, AGGEXP,exportg 1 Forcign currency value of exports
28.13) seRSOU
E_natexpvol natexpvol = natexport + natphi - natxid 1 Expornt volume index
(2.8.15)
E_nalimp natimp = (1.O/NATAGGIMP) T, NATIMPCOST;[pmy; + natx0imp;] 1 Foreign currency value of imports
(28.15) ieCOM
E_natimpvel natimpvol = natimp + natphi - natxim ! Impon volume index
(2.8.15)
E_natgdpexp natgdpexp = (L.O/NATGDPEX)(NATAGGCONNatc + NATAGGIN Vnatin ! Nominal GDP from expenditure side
2.8.15) + NATAGGOTHSnatothrom$ + NATAGGOTH6natothnomé

+ NATAGGEXP(natcxport + natphi) - NATAGGIMP{natimp + natphl))
E_natgdpreal natgdpreal = natgdpexp - natxigdp ! Real GDP: expenditure side
(2.2.15)
E_natdelb 1000.0100.0 natdelb = NATAGGEXPnatexport - NATAGGIMPnatimp ! Balance of trade in billions of dollars
(2.8.15)
E_natxi3 NATAGGCON natxil = ZAGGCOquBq 1 Consumer price index
(2.8.16) qeRDES
E_natxi2 NATAGGINV natxi2 = ZAGGINVqli2q ! Investment price index
@8.16) qeRDES
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1dentilier Equation Subscript  Number Description
Range
E_natxi4 natxi4 = (1.O/NATAGGEXP)  AGGEXP xidg ! Exports price index
(2.8.16) qeRDES
E_natxi5 natxis = (. /NATAGGOTHS) LAGGOTHS q"isq ! Price index for regional other demands
(2.3.16) qe RDES
E_natxi6 NATAGGOTHS nuxi6= 3, Y ):PVALC‘Ai.s.qPG“i.s.q ! Price index for Federal other demands
(28.16) icCOM se ASOU ge RDES
E_naxigdp  natxigdp = (I.0/NATGDPEXXNATAGGCONnatxi3 + NATAGGIN Vnaxi2 1 Price index for GDP: expenditure side
(2316} + NATAGGOTHSnaixis + NATAGGOTH6natxi6
+ NATAGGEXPauxi4 - NATAGGIMPnatxim)
E_natxim natxim = (1L.O/NATAGGIMP) Y AGGIMPgximy ! Tinports price index
(2.8.16) q€RDES
E_natximp  natximp0 = (1.0/INATAGGIMP + NATAGGTAXM]) £ NATIMPORTS;p0x; ¢ s=foreign ! Duty-paid imports price index
(2.8.16) ie COM
E_nattot nattot = natxi4 - patxim 1 Terms of trade
(2.8.16)
E_natpleap  natpleap = nateaprev - patke ! Nominal capital rentals
(2.8.18)
E_natpwage = ! Nominal wages reccived by workers
o Fs)) 8¢  NATAGGLAB natpwage EAGGLAquwagcq g ¥y
- qeRDES
E_natpwage_p NATAGGLAB nalpwage_p = ZAGGLAquwage_,pq ! Nominal wages paid by producers

(2.8.18)

qe RDES

E_natrwage_w natrwage_w = natrealwage

(28.18)

Real wages for workers: deflated by
CPI
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Identifier Equation Subscript  Number Description
Range

E_natrwage_p nairwage_p = natpwage_p - naixigdp ! Real wages for producers
(2.8.18)
E_natxiplpk  nawxiplpk = natpwage_p - patplcap ¥ National movement in relative prices
(2.8.18) of Jabour and capital
E_natlambda  NATLAB_OCC(m)natlambda(m) = 2L AB_OCCpp glambdag, q meQCC 8 Demand for labour by eccupation
(2.8.19) qeRDES
2.3. Governnent Fingnces
2.3.1. Disaggregation of value added
E_z01_r = , ind: . eRDES ¢ Wages, salaries and supplements -
LD C__ZiI)]_qu()l_r,;I }:C_ZOI_I_RJ_q(Iabmdjlq + pwagclj'q) q . igons PP

e jEIND B
E_202_r = . ind: i ¢RDES 3 Imputed wages - regions
GAD C_ZOZ_quOZ_rq YC zo21R i 'q(lznbmdj.q + pwagei; @ 9 P g 5

e jelND
E_z03_r = . ;. snd- ;. eRDES B Payroll taxes - regions

: C_ZUB_RqZOS__rq ZC_ZDB_I,RJ.q(ran'q + l:abn-)dJ'q + pwogeij .q) q y B!
(3.8.1) .
jeIND
E_203 C_Z03203= 2.C_Z03_R,203_r ) Payroll 1axes - naticnal
(38.1) B P
: qe RDES

E_z04_r = . . ) ¢RDES & Rewurns to fixed copital - regions
GEN C_Z04_Rq20d_r, = ZC_ZO4_I_RJ’q(curcnpj'q + pleapj o) q p 8

o JeIND
E_z05_r = . . . €RDES #8 Property taxes - regions
G8.1) C_Z0S_R zDS_rq = ZC_ZOS_I_RJ‘q(curcapj_q + plcapjvq) q perty B!

o jeIND
E_z05 C_Z05205=  3.C_Z0S_R,205_r, 1 Propeny lases - national
(3.8.1) - P

qe RDES
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Range
E_z06_r C_Z06_R,206_r, = YC_Z06 | R; o(n; o + plland; ) qeRDES 3 Returns to agricultural land - regions
~£U0_Rqtt0.fq -£0-1-Ri.q\g i

{38.1) jEIND
E_207_r C.Z07_Rqz07_rg=  XC_ZOT_I_R; o(n; o + plland; o) qeRDES 8 Land taxes - regions
(348.1) jeIND
E_z07 C_Z07207=  Y.C_Z07_R,z07.r, ! Land taxes - national
G2 B s e

B qeRDES
E_z08_r C_ZOB_R,z08_r,= JC_ZOB_I_R; .(xloct; o+ ploct; ) qeRDES 8 Retumns to working capital - regions

bt Rl i ja )9

(33” jEIND
E_z09_r C_zog_ngog_’rq = ZC_ZO‘-’J-RJ‘_Q(*'OC‘j_q + ploct; o) qeRDES 2 Other indirect taxes - regions
(3.8.1) jeIND
E_209 C_Z09,209= SC_Z09_R,z09_r, ! Other indirect taxes - national
(21 - s

= qeRDES
E_zl0_r C_ZI0_Rgzl0_rq=  EC_ZI0_I_R; g(xloct; g + ploct; o) qeRDES 8 Sales by final buyers - regions
E_z10 C_ZI0zI0= SC_ZI0_R,zI0O_r ! Sales by final buyers - national
(3.1 - P N
- qe RDES
E_zg_r C_ZG_R,zg 1, =C_Z02_R,202_ 1, + C_Z04_R,704_r, + C_Z06_R,706_r, + qeRDES & Gross operating surplus - regions
(3381 C_ZOB_quOB_rq
E_zi_t C_ZT_Raut_r, = C_Z03_R,203_r, + C_Z05_R,205_r, + C_Z07_R, 207 _r, + qeRDES R Production taxes - regions
(3.8.1) C_Z09_R 209_r,
E_rpr C_ZO}_!_Rj.qrprij'q = (C__ZOI_I_R_]-‘q + v‘.'.‘_202_[_Rj_q +C_Z03 jeIND 138 Payroll tax adjusiment
(3.8.1) qe RDES

page 74

waTulle 2.1, continued




ldentifier Equation Subscript  Number Description
Range

E_mpn rprij q = "Prq +frprijq je IND 138 Sctting of payroll tax ratcs
(3.8.1) qe RDES
E_xisM2 i = , , c€RDES 2 Price index : sales by final buyers
(3-311) C_Z10_Ryistog = 2.C_ZI0_1_R; qploct; o q

o jeIND
2.3.2. Gross regional product and its components
E_dompy100 (.10mpy100q o '-m-"q qeRDES 3 Wages, salaries and supplemenis
(3.8.2) ‘
E_dompy120 dompylzoq = dnmpyt[)‘.'}q +1l qeRDES § PAYE 1axes
(3.8.2)
E_dompyl10 C_DOMPYIOquompyIOOq = C_DOMPYI Iquompyl Iqu + C_DOMPY]?.quompylzoqqe RDES £ Disposable wage income (residual}
(1.8.2)
E_dompy200 dompy200q =181y qeRDES 8 Non - wage primary factor income
3.8.2)
E_dompy220 dompy220q = dompyZOOq +rk qeRDES B Taxes on non - wage primary factor
(3.8.2} income
E_dompy210 C_DOMPYZOqu0|npy2UOq = C_DOMPYzquonlpyZIDq + C_DOMPYZIquompynoqqe RDES 32 Disposable non - wage primary factor
(3.8.2) income (residual)
E_dompy310 dompyl IOq = laxrevmgy qeRDES & Tariff revenue
(3.8.2)

E_dompy320
1.8.2)

C_DOMPY320qdompy320q = AGGTAXIqtam:qu + AGGTAXIqtaxn:vlq + AGG_TAXJQInxrcv:!qu RDES
+ AGGTAqulaxrevdq + AGGTAXSqlaxrcqu + AGGTAXqu:D(I'CVGQ

Other commedity taxes less subsidies

E_dompy330 domp:ri!:!()q = zt_rq qeRDES * Production taxes

(3.8.2) . ’

E_dompy3C) C_DOMPY:qudompyiiooq = C_D()MPYEII()qdompy:lll‘.'lq + C_DOMPYJZOQdompyBZque RDES ¢ Indirect taxes less subsidies

(332 +C_DOMPY330gdompy330, :
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E_dompy000 C_DOM PYoooqdompyODOq = C_DOMPYI()quompylooq + C_DOMPYZOqucmpyZOque RDES B GDP at market prices {income sidc}) -
(.32) + C_DOMPY300,dompy300, _ regions
E_dompql10 dompql loq =¢q qeRDES 8 Private consumption
(3.8.2)
E_dompql20 dompg [2(.'!q = inq qeRDES 8 Private invesiment
(3.8.2)
E_dompq130 dom}:vqlimql = olhnoqu qQeRDES *# Government consumplion - regions
3.8.2)
E_domql40 dompql40q = olhnoqu qeRDES & Govemnment consumption - federal
(3.3.2)
E_dompq150 dc:mpqlSO,;I = i“q qeRDES 2 Government investment
3.3.2)
E_dompql00 C_DOMPQIOquomquOOq = C_DOMPQI1 loqdumpql qu + C_DOMPQIIquomeIZOq qeRDES 3 Domestic absorption
(3.8.2) + C_DDMPQUquomquJOq + C_DOMPQHquomquOq

+ C_DOMPleoqdompq!SDq
E_dompq2l0 dompqlloq = pscxpy + X5€XPy qeRDES 8 Inter - regional exports
{3.8.2)
E}_domquZO dompqzzoq = psimpq + xsimpq qeRDES 8 Inter - regional impons
(3.8.2)
g_go;quzoo C_DOMPQZ{JquomquOOQ = C_DOMPQ?2 Iquompqz qu -C_DOM PQZ!quomqu()q qeRDES & Inter - regional trade balance
E_dompq310 dompy3 l()q =exporty + natphi qeRDES *# International exports
(3.8.2)
E_dompq320 domquZOq = impq + nalphi qeRDES § International imports

(3.8.2)
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Range

Nuinber

Description

E_dompq300 C,DOMPO}OOQdomquOOQ = C_DOMPQNquomqu loq . C_DOMPQBZquompanq qe RDES
(3.8.2)

E_dompq000 C_DOM PQOUquomquOOq = C_DOMPQIOquOmpq 100,

+ C_DOMPQ200qdompq200qu RDES
(3.8.2)

(]
+ C_DOMPQ300qdompq300,

2.3.3. Miscellaneous equations

E_tir li_rq = dompy320q qe RDES
{3.8.3)
Ei C_Tli= C_DOMPY3
(83) Tl pY ol 2[')qdcm|p).r32(],.I
qe RDES
E_yn_r yo_ig = dc:rnpqt)t'.'loq qe RDES
(3.8.3)
!-23_ng3 C_YNyns ZC_DOMPQoooqdompqoooq
(8.3 qe RDES
E_xiy_r C_DOMPQO00, xiy_r, = C_DOMPQ!10,_xi3, + C_DOMPQI20,xi2, + £_DOMPQIIO_xi5 €RDES
i q*'°q q"'%q q"’q q
(1.8.3) + C_DOMPQI40,xi6, + C_DOMPQI50xi2,
+ C_DOMPQZlﬂqpscqu - C_DOMI‘I:)zzl:iqpsimpq
+ C_DOMPQ310.xid, - C_DOMPQI20,xim,
E_xiy C_YNzxiy= XC_DOMPQOOO,xiy.r
(3.8.3) e
qeRDES
E_yr_r YE_0q = ¥N_I, - XiY_T, qe RDES
(3.3.3) ¢ a g
E_yr yr=yn - xiy
(3.8.3)

Interpational trade balance

GDP at market prices (expenditure
side)

Commodily taxes less subsidies (excl.
tariffs)

Commodity taxcs lcss subsidies (excl.
tariffs)

Nominal regional domestic product

Nominal GDP

GDP deflator

GDP deflator

Real regional domestic product

Real GDP
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Range
E_yf C_YFyl=  YC_DOMPY{00ydompy100,) + 2C_DOMPY200,dompy200y ! GDP at factor cost
(3.8.3) qe RDES qeRDES
E_bstar C_YN bstar = ZC_DOMPQBOquomquiOOq) .NATBTyn ! Balance of trade surplus to GDP:
{3.8.3) qeRDES percentage - point change
E_ty C_TYtY=  XC_DOMPYI1204dompyi20y) + ):c_DOMPY:zzoqdompyzzoq ! Income (axes
(18.3) qeRDES q& RDES
E_yl C_YLyl= EC_DOMPYI()O"dompylt'}oq ! Pre - tax wage income
(3.8.3) qeRDES
E_wn wn =yl - natl | Nominal pre - tax wage rale
(38.3)
E_ylstar C_YLSTARylstar=  2.C_DOMPY! 10gdompy] 10, ! Post - 1ax wage income
383 qeRDES
E_wnstar whstar = ylstar - natt t MNominal post - tax wage raie
(3.8.3)
E_wrstar wrslar = wnstar - natxi3 ! Real post - tax wage rate
(3.8.3)
E_g rA g-fq= othnom5q qeRDES 3 Nominal govermment consumption -
(3.8.6) regions
E_g B gt = natothnom6 q=federal | Nominal government consumption -
(3.8.6) federal
E_ip C_iPip= EC_IP_Rq'm ! Aggregaic nominal private investment
(3.8.6) q

qe RDES
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E_ig_r_reg ig_rq = inq qeRDES 3 Nominal government invesiment -
(3.8.6) regions
E_ig NATAGGINVnatin = C_IPip + C_IGig Aggregate nominal government
(3.8.6) invesiment (residual)
E_ig r_fed C_IGig= E C_IG_R ig_rq J Nominal government investment -
(1.8.6) qeDDES federal (residual)
E_¢c_b ¢, = yd_r, + miscf00] qeRDES & Consumption function
q 4 g
(1.8.6)
E_sl ] =tk + miscf002 1 Relative income tax rates
(38.6)
2.3.4. Summary Of Financial Transactions: the SOFT accounts
E_softylll  sofiyll Iq =ty q=fedcral | Income taxes
(3.84)
E_softyl12A softyl12, = yn_r, + softf00] qeRDES 8 Other direct taxes
q q q
(3.8.4)
E_sofiyl12B softyl lzq = yn + softf01 | q=federal ! Other dircet taxes federal
(3.8.4) ‘
E_softyl10 C_SOFTYI1 IOqsol'lyl 10, = C_SOFTY 11 softy111, + C_SOFTY12,sofiy112 qeDDES ? Direct taxes
(3.8.4) q 9 q q q
E_softyl21  sofiyl2] q = nanaxievm q=federal ! Tariff revenue
(3.8.4)
E_softyl22A softyl22, =1i_r, qeRDES 8 Other comnmodity taxes - regions
q 9
(3.8.4)
E_softyl22B ¢ _Ti1i+ C_SUBSIDIEStl= ¥ C_SOFTY122,50ftyl22 ! Other commodity taxes - federal
(3.8.4) q q (residual)

qe DDES
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E_softy123a sofly!23q = z(JJ_rq qeRDES & Payroll taxes - regions
(2.3.4)
E_softyl23b sol’iy123q =z09 q=federal t Fringe benefits taxes - federal
(3.8.4)
E_softyi24 sol'ty124q = zOS_rq qeRDES ¥ Property taxes - regions
(3.8.4)
E_softyl25  softy 125‘;I = zO'»’_rq| qeRDES 3 Land taxes - regions
{3.8.4)
E_softy126A scﬁyl26q = zO9_rq qeRDES # Other indirect 1axes - regions
(3.8.4)
E_softyl268 C_z09z209= X C_SOFTY lzﬁqsony 1264 } Other indirect taxes - federal {residuat)
(3.8.4) qeDDES
E_sofllyl20 C_SOF’I'YIZOqsoflyIZDQ = C__SOF'I'YI2lqsc»!'ly]2]q + C_SOFTY l22qsoflyl22q qeDDES ¢ Indirect taxes
(38.4) + C_SOFTY123s0fty 1234 + C_SOFTY 124 sofiy 124

+ C,SOFTYIZquoftyIZSq + C_SOFTYIZGqsoﬂy 126q
E_softyl30  softyl 30q = soﬂq400q qe DDES 9 interest received
(3.8.4)
E_softyldl  softyld lq =ynfg+ sonmozq qeRDES & Commonweahh grants to regions -
(3.8.4) - cumrent
E_sofly 42 soflyl42q =ynrg + sol‘lt’(}03q qeRDES & Commonwealth grants to regions -
(3.8.4) capilal
E_soltyl40 C_SOFTY l40qsofty :40q = C_SOFI‘YMIqsortyMIq + C_SOFTYMquoﬂy 142q qeRDES & Commonwealth grants to regions
(3.8.4)
E_sofltylS0A softyl Soq =yn_fq+ sufll'004q qeRDES 8 Other revenue - regions
(3.8.4)
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E_softy|50B softy lS(')q =yn+ scnﬂfom,:l q=federal | Other revenue - federal
(3.8.4)
E_sofiyl00 C_SOFTY I00qsofly100q = C_SOFTY! qusoflyl It]q + C_SOFTYlloqsofty IZDCI qe DDES ¢ Government revenue
(3.3.9) + C_SOFTY130gs0fty130g + C_SOFTY 140gsofiy 140,

+ C_SOFTYIS()qsoﬂyISOq
E_softy200  softy200, = g.ry qeDDES % Consumption of fixed capital - general
(3.84) government
E_sofly300 C_SOFTY300qsofly300q = C_SOFTQqusoanDOq - C_SOFTY I()(]‘qsol'lylﬂlll‘.l qeDDES ¢ Financing transactions
3.8.4) - C_SOFTY200gsofly200g
E_softy320  softy320, = softq100, + softfG0S qeDDES 9 Increase in provisions

q q q

(3.8.4)
E_softy330  softy330, = sofiy300, + f_oft / qeDDES ¢ QOther financing transaclions
(3.8.4) q 9 q
E_sofiy310 C-SOFTY300q50f1}'300q = C_SOFTY:}qusoﬁyii IO‘I + C_SOFI‘Y320qsol'ly320(I qeDDES ¢ Net borrowing (residual)
(3.34) + C_SOFTY330.s0f1y330,
E_sofiy000 C__SOI-‘I‘YO()Oqso|' :yoooq = C_soFrvlooqsonyloo gt C_SOI-‘I‘YIOOqsoﬂy‘zOOq qeDDES ¢ Summary of financial transactions :
38.49) . C_SOFI'Y300qsofty300q income - side total
E_softql10  sofig! I.O,:I =g.5q eDDES ¢ Goverpment consumiplion
(1.8.4)
E_sofig120 sol‘lqlmcI =ig 1y qeDDES ¢ Government investment
(3.8.4)
E_sofiq!00 C_SOFI'QIl)quflq100q = C_SOFTQI loqsoflql IOQ + C__SOF'I'Qi20qsc|flql2(}q qeDDES 9 Expenditure on goods and services
(33.4) .
E_softq210 softq'lloq = upb g=fcderal | Unemployment benefits
{3.3.4)
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E_softqioo softq200q = PbP_l‘q qeDDES 9 Personal benefit payments
(3.8.4)
E_soltq220 C_SOFTQZOOqsoI'IQZOOq = C_SOFTQ!lﬂqsuﬂq210q + C__SOFTQZZO‘]suﬂanq qeDDES 9 Other persona! benefits (residual)}
(1.84)
E_sofiq300A sol’lq300q = [i_l’q qeRDES 8 Subsidies - regions
{3.84)
E_softq300B ¢ SUBSIDIESit= Y, .C“SOF]‘Qjooqsof[q3mq 1 Subsidies - federal (residual)
(3.8.4) qeDDES
E_sofiqd00A snflq400q =ynfg+ soflfOOTq qeRDES 8 Intcrest paymenis - regions
(3.8.4)
E_soNq400B  softqdQ0y, = yn + softf007, k=lederal | Interest payments - Federal
(3.84)
E_sofig510  ¢_SOFTQS 10y, sofig510, = }:C_SOFTYMIqsol‘tyMlq k=federal 1 Commoenwealth grants to regions -
(3.3.4) ge RDES current
E_solig520 = K k=federal | Commonwealth grants to regicns -
(3-8 4)‘4 C..SOFTQ520y sofig520; ZC_SOFI‘YMquoﬁyMZq canitat g 8

-8 qeRDES p
E_sofiq500  C_SOFTQS00, sofiqs00, = C_SQFTQ5 I0qsofiq5 104 + C_SOFTQSloqsofrqSZt')q q=federal | Commonwealth grants to regions
(18.4)
E_softg600  sofig600, = soﬂqOOOq + softf006, qeDDES 9 Other outlays
(3.84)
E_soltq000 C_SOFTQOOOqSDI'IQOOOq = C_SOFTQIOOqsoﬁqIOOq + C__SOF!'QZDGqsofquOOq qe DDES 9 Summary of financial transactions :
{184) expenditure - side tatal

+ C_SOFTQ300qsuI'tq300q + C_,SOFTQ-iOOqsoftq'lOOq

+ C_SOFTQS00350ftg500, + C_SOFTQ600,s0f1q600,
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Identificr Equation Subscript Number Description
Range
E_realdefr n:allv.'lf:!‘q = softy300q - xqu qeRDES 8 Real budget deficit for region
{3.34)
E_realdeff realderq = sofly]ODq - patxi3 q=federal | Real budget deficit for Fed.
(3.8.4)
E_dGstar C_SOFTQ()(JOQo:Igsmrq = C_SOFTYB]OQ(sonyBIOq - sofqu()Oq) qe DDES % Net borsowing to total outlays: percent
3.84) R point change
E_tod_r tod_r, = softyl12 qeRDES 8 Ouher direct taxes
q q
(1.8.4)
2.3.5. Household disposable income
E_hhidyl10 bhidyl10, = z01_r qeRDES 3 Wages, salaries and supplements
9 9
(3.8.5)
E_hhldy120  hhidyl20, = zg_r, qeRDES 8 Non - wage primary factor income
L | q
(3.8.5)
E_hhidy100 C_HHLDYIOthhIdyIOOq = C_HHLDY) I{)qhhldyl 10g + C_HHLDY]ZCIqhhldy 120, 4qs RDES 3 Primary factor income
{3.8.5)
E_hhldy210  bhidy2 qu = naixil + C_HHLDDOOIqInbsupq - C_l-lHLDDooqu':l + hhldf()(]lq qeRDES 3 Unemployment benefit receipts
(3.8.5)
E_hhldy220 hh!dyl’mq = natxid + popg + hhldmozq geRDES & Onher personal benefit receipts
(3.8.5)
E_hhidy200 C_I{HLDYZOthhldyzooq =C_HHLDY2 loqhhldy210q + C_HI'-lLDY22Ciqhhld:,r220,;l qeRDES 8 Personal benelit receipts
(3.8.5)
E_hhldy300 hhldy300q =yn_rq+ hhldfO03q qeRDES # Other Income (net}
(3.8.5)
E_hhidy410  hhidy4 I()q = hhidy! ICI‘| +n qeRDES 8 PAYE taxes
(3.8.5)

page 83

w..Table 2.1. continued



Identifier ' Equation Subscript Number Description
Range
E_hhldy420 hhldy«‘&ZO“1 = hhldyl20q +1k qsRDES 8 Taxes on non - wage primary factor '
(18.5) income
E_hhldy430  hhidy430, = tod_r, qeRDES # Other direct taxes
9 q
(3.8.5)
E_bhldy400 C_HHLDY4004hhidy400, = C_HHLDY410ghhtdy4 105+ C_HHLDYdloqhhldyttZOq qeRDES & Direct 1axes
(3.8.5) + C_HHLDY430hhldyd30q
E_hhldy000 C_HHLDY000;hhldy000, = C_HHLDY 100ghhidy 100 + C_HHLDY200,hhldy200,  qeRDES # Disposable income
(383 +C_HHLDY300,hhldy300, - C_HHLDY400ghhldy400,
E_ydr ydrg= hhIdy000, qeRDES &8 Disposable income
(3.8.5) .
E_upb C.UPBupb=  XC_HHLDY210hhldy210, Aggregate unemployment benefit
(3.8.5) qe RDES payments
E_pbp_r pbp_rq = thdyZiI)Oq qeRDES 8 Personal benefit puyments - regions
(1.4.5)
E_pbpA C.PBPpbp=  X.C_HHLDY2004hhtdy200, Apgregate personal beacfit payments
(18.5) q€ RDES
E_pbpB = ' Personal benefit paymenis - federal
p g 5:; C_PBP pbp 2,C_PBP_Rgpbp_rg pioth pay
8. qe DDES
2.4. Dynamics for Forccasting
2.4.1. Indusiry capital and investmens
EyTA VALK _T1; jeurcap t g = VALKT; (DEPjeurcap; o + INVEST) ov; o jeIND 133 lavesunent in period T: farecasting
(4.4) - 100(VALK_0; o(1 - DEP;)} - INVEST_0; g)delkiudge q€RDES
+ IOOdclf_rntcj.q
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Idenifier Equarion Subscript Number Description
Range
E_curcapTIA curcap_tlj o = K_TERMcurcap; j€IND 1314 Capital stock in peried T + 1
(4.4) ge RDES lorecasting
E_yTB curcap; g = yj‘q -+ IODd::ll‘_,r:m:LCI JEIND 13x3 Invesument in period T: comparative
(4.4) qeRDES slatics
E_curcapTiB curcap_tl; o= curcap; o jeIND 134 Capital stock in period T + 1:
(4.9) qe RDES comparalive statics
Er0 rOj'q = QCC)EF‘j'q(pI¢.‘:1pj‘q - Pij.q) jeIND 13x8 Definition of rates of return 1o capilal
(4.4) ’ qe RDES
E_f_raie_xx 10; o - natr_tot = BETA_R; j[curcap; . - ki,} + [_rate_xx; jeIND [EE Capital growth rates related to rates of
14 '1q 39 "q 1.9
(4.4) qe RDES return
E_naty NATINVESTnaty; = SINVEST; .y jeIND 13 Total real investment
(4.4) I Ja'iq
; qe RDES
2.4.2. Accunmmulation af national foreign debr
E_deldebt deldebt = { DEBTO(R_WORLDAPRIOD - 1) + BON_DEBT Jdeldfudge + M_DEBTdelbt 1 Ordinary change in foreign debt
(5.5)
E_delbt 100P_GLOBALdelbt = NATAGGIMP(natimpvol) - NATAGGEXP(natexpvol + natxi4 - | Ordinary change in Real trade deficit
(5.5) natxim)
E_deldebl_ratio deldebt_ralic = (DEBT_RATIO/DEBT)deldebt - (DEBT_RATION100)(natgdpexp - natxim) 1 Change in Debt/GDP ratio
(5.5)
2.5. Regional Population and Labour Market Settings
E_del_rm C_POP“pupq = C_PRchitzlrpfudgt:q + C_PAZ(ch_rmq + du:l,l‘mq + del_gq) + f_popq qeRDES 8 Accumulation of regional population
(6.5}
E_del_labsup C_,l:xbsup‘.‘dcl_unrq = C_EMPLOYq(Inbsupq - emplqu) qeRDES % Percentage-point changes in regional

(6.5)

unemployment rates
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1dentifier Equation Subscript  Number Description

Range
E_wpop labsupg = prg + Wpopq qeRDES 8 Regional labour supply
(6.5)
E_;;;)p WPpOPq = popq + f_wpopqy qeRDES & Regional working age population
(6. .
E_rm_0 dz:l_rmq = de]__rm_‘()q + delf_rm_0 qeRDES 8 ABS population forecasts can drive
(6.5) interregional migration
E_rempl_inter{ lq = cmp!qu +Lly qeRDES 8 Interface employment in wage-bill
(6.5} weights and person weights.
E_pop_interf qhousq = popg + t’_qhousq qeRDES 3 [nterface population and householf’

6.5
E_rm_addup
(6.5}

E_delnatfm
{6.5)

E_delnatg
(6.5)

E_natlabsup
(6.5)

E_natemploy
(6.5)

E_npatunr
(6.5}

dell_rm = Edcl_rmq

qe RDES
del_natfm = za:iel_l'mq

qe RDES

del_natg = Edcl_gq

qe RDES
C_NATLABSUP natlabsup = ZC_LABSUPqInbsupq

qe RDES
C_NATEMPLOY natemploy = EC_EMPLOchmponq
qe RDES

C_NATLABSUP det_natunr = C_NATEMPLOY (natlabsup - nutemploy)

formation,
Adding - up condition on interregional

migration.

National forcign migration.
National patural population change.
Nationai labour supply

National employment

Percentage-point change in national
unemployment rate
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Table 2.2. The MMRF Variables

Variable Subscript  Number Description
Range

The CGE Core

Scalar Variubles

deltax tall 1 Ovenall percent-point change in indirect tax rates, user
L

deltax Zuft i Overall perceni-point change in iadirect tax rates, user
2

“deliax3all 1 Overall percent-point change in indirect tax rates, user
3

deltaxdall ! Overall percent-point change in indirect tax rates, user
4

deltaxSall l Overall percent-point change in indirect tax rates, user
S N

dehaxéall ] Overall percent-point change in indirect tax rates, user
6

natc 1 Nomina 1otal household consumption

natcaprey 1 Aggregate payments (o capital

natcr 1 Real household consumption

natdelb 1 Ordinary change in balance of trade

natexport 1 Foreign-currency value of exports

natexpvol 1 Expott volumes

natfep 1 Economy-wide shifter of expont demand curves

natfSgen 1 Ovenall shift term for regional "Other™ demands

natf6gen 1 Qverall shift term for Federal "Other” demands

natfwage 1 Ovenall wage shifter

natgdpexp 1 Nominal GDP from expenditure side

natgdpinc i Nominal GDP from income side

autgdpreal 1 Real GDP from expenditure side

natimp | Foreign currency value of imports

autimpvol 1 Import volumes

natin 1 Aggregaie nominal investiment

natir 1 Aggregate real investment expenditure

... Table 2.2. continued
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Variable

Description

natkt

natl
natlabrev
nmatindrev
natoctrey
natothnom3
natothnom6
natothreals
natothreal
ratplcap
natphi
natpwage
natpwage_p
natrealwage

natrwage_p

nutrwage_w
nawaxing
nattaxrevl
nataxev2
nattaxrev3
nattaxrevd

nateaxrevs

naitaxrevh

nUtlAXIEYm
nattot
maki2

natxi3

Aggregate capital stock, rental weights

Aggregate employment, wage bill weights

Aggregate payments to labour

Aggregate payments to land

Aggregate other cost ticket payments

Aggregate nominal value of regional "Other” demands
Aggregate nominal value of Federal "Other” demands
Aggregate real regional "Other” demands

Aggregate real Federal "Other” demands

Aggregate neminal capital rentals

Exchange rate

Aggregate nominal wage paid to workers

Aggregate nominal wage paid by producers

Naticnal consumer real wage

National real wages for producers: deftated by GDP
deflator
National rea) wages for workers: deflated by CPl

Aggregate revenue from all indirect taxes

Aggregate revenue from indirect taxes on intermediate
Aggregate revenue (rom indirect taxes on investment
Aggregate revenue from indirect taxes on households
Aggregate revenue from indirect taxes on exports

Aggregate revenue from indirect taxes on regional
"Other”

Aggregate revenue from indirect taxes on Federal
"Other”

Aggrepate tariff revenue

Economy-wide terms of trade

Investment price index

Consumer price index

. Tahle 2.2, continued
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Vanable Subscript  Number Description

Range
nutxid 1 Exports price index
natxs 1 Regional "Other” demands price index
natxi6 1 Federal "Other"” demands price index
natxigdp 1 GDP price index, expenditure side
natxim 1 Imponts price index
natximp0 1 Duty-paid imports price index
natxiplpk 1 Relative prices of labour and capital
natz_tot 1 Aggregate Qutput: Value-Added Weights

Vector Vuriables

aggnt_Fep, se RSOU 8 Price shifter on non-traditional exports

aggnt_pdr, se RSOU 8 Aggregate price for non-traditional exports

aggn_xdr, se RSOU 8 Demand for aggregate non-traditional exports

caprev, e RDES ) Aggregate payments {0 capital

< ye RDES 3 Nominal totad household consumption

cr_shr, 4eRDES 8 Regional/national consumption ratio

er, 4eRDES 8 Real household consumption

delb_dom, eRDES 8 Change in interregional trade balance

delb_for_nud,  4eRDES 8 Change in AUD value of foreign trade balance

delb_tar, qeRDES 8 Sum change in of domestic and foreign trade balance

deltaxdest, qe ADES 10 Tax shifter (percentage-point change) o all destinations
including foreign and Federal

deltaxsource, s ASOU 9 Tax shifter {percentage-point change} by all sources
(domestic and foreign)

exp_for_and,  qeRDES 8 AUD value of foriegn exports

export, yeRDES . Foreign currency value of exports

expvol, qe RDES 8 Export volumes

f5gen, yeRDES 8 Overall shift term for regional "Other” demands

fﬁgcnq QeRDES 8 Shifter, Federal "Other" demand

faggnt_i; ie NTEXP 11 Shifter by commodity for aggregate non-traditional
exporis

faggnt_pdr, se RSOU 8 Shifter on the price of aggregate non-traditional exports

... Table 2.2. continued
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Variable Subscript Number Description

Range
faggnt_s, seRSOU 8 Shifter by regicn for aggregate non-traditional exports
fep, i€ COM 13 Price (upward) shift in export demands
feq; ieCOM 13 Quantity (right) shift in export demands
fwage, aeRDES 8 Overall real wage shifter
imp_for_aud,  qeRDES 8 AUD value of imports
imp, qeRDES 8 Foreign currency value of imports
impvol . e RDES 8 Import volume index
ing ge RDES 8 Aggregate nominal investment
ir 4 RDES 8 Aggregate real investment expenditure
K, 4eRDES 8 Aggregate capital stock, rental weights
fabrev, qeRDES 8 Aggregate payments to labour
Indrev, Qe RDES 8 Aggregate payments 10 land
L qeRDES 8 Aggregate employment- wage bill weights
luxexp, qeRDES 8 Total supernumerary household expenditure
natlabind; JEIND 13 Employment by Industry
natlambda . meOCC 8 Employment in occupation M
nutxOimp, ieCOM 13 Import volumes
naty; JEIND 13 Capital creation by using industry
naz, jeIND 13 Activity level or value-added
octrev, yeRDES 8 Aggregate other cost ticket payments
othnom5, qeRDES 8 Aggregate nominal regional "Other” demands
othnom6, geRDES g Aggregate nominal Federal "Other" demand
othreal5 qe RDES 3 Aggregate real regional “Other” demands
othreal6, qe RDES 3 Aggregate real Federal "Other” demand
pm; ieCOM 13 C.IF. foreign currency impont prices
powlaxm, i€COM 13 Power of tariffs
psexp, seRSOU 8 Price indices for interregional exports
p:iim;:b.l 4= RDES : Price indices for interregional imports
pwage, e RDES 8 Region-wide nominal wage received by workers
pwage_p, q<RDES 8 Region-wide nominal wage paid by producers

. Table 2.2, continued
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Variable Subscript  Number Description
Range
ghous, 4eRDES 8 Number of households
realwage_w,  geRDES S Reaf wages for workers: deffated by CPI
realwage_p,  geRDES 3 Real wages for producers: deflated by the GDP deflator
seg_pleap, & RDES 8 Regional rental price of capital
n:udomq & RDES 3 Domestic t1erms of rade
totfor, qeRDES 3 Foreign terms of trade
r0_tot, 4cRDES 8 Regional aggregate rate of return
uxind, geRDES 8 Aggregate revenue from all indirect taxes
taxrevl, qeRDES 8 Aggregate revenue, indirect taxes on intermediate
taxrev2 geRDES 8 Aggregate revenue, indirect taxes on investment
taxrey3, qeRDES 8 Aggregate revenue, indirect taxes on households
taxrevd se RSOU 8 Aggregate revenue, indirect taxes on {oreign exports
taxrevs, yeRDES 8 Aggregate revenue, indirect taxes on regional "Other”
taxeevl, qeRDES 8 Aggregate revenue, indirect tax on Federal "Other”
taxrevm, geRDES 8 Appregate tarift revenue
writity, qeRDES 8 Utility per household
wage_diff, qeRDES 8 Regional real wage differential
xim, q& RDES 8 Impors price index
ximpl, ge RDES 8 Duty-paid imports price index
xiplpk, qe RDES 8 Index of reltative price of labour and capital
XIy_f . geRDES 8 Regional GDP deflator
N, 4eRDES 8 [nvestment price index
a3, qeRDES 8 Consumer price index
x4 9eRDES ] Exports Price Index
x5, yeRDES 8 Regional "Other” demands price index
x.iﬁq qe RDES 8 Federal "Other” demands price index
xsexp, se REOU 8 Exports volume in interregional trade
xsimp, Qe RDES g fmports volurne in interregional trade
z_lot, geRDES 8 Aggregate qutput: Value-added weights

w-Tuble 2.2. conttinued
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Variable Subscript Number Description
Range

Marrix Variables

aleap, . jlND 138 Capital augmenting technical change
qeRDES

al,, EIND 13x8 All input augmenting technical change
qe RDES

allab, EIND 13x8 Labor augmenting techrical change
GeRDES

alland, JEIND 13x8 Land augmenting technical change
qe RDES

aloctj_q JEIND 13x8 Other cost ticket techncal change
qeRDES

alprim;, JEIND 13x8 All primary factor technical change
qeRDES

adind, jIND 13x8 Technical change in capital creation
qe RDES

aicom, . i€ COM 13x8 Change in household tastes
qe RDES

adlux, e COM 133 Change in household tastes, Juxury
qe RDES

adsub, e COM 13x8 Change in household taste, subsistence
g€ RDES

g jEND 13x8 Average of technical change terms in production
qsRDES

arpr, EIND 13x8 Payroll tax adjustment factor
y&RDES

curcap,, jeIND 138 Current capital stock
yeRDES

deluaxl;, o i€ COM 13x10x13x3 Percentage-point change in tax rate on sales of
se ASOU intermediate inputs
jIND
& RDES

deltax2;,; o i€ COM 13x10x13x8  Percentage-point change in tax rate on sales for capital
sEASCU creation
JEIND
qeRDES

o Tuble 2.2, continued
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Variable Subscript  Number Description
Range
deleax3, " i€ COM 13x10%8 Percentage-point change in lax rate on sales o
se ASOU households
4yeRDES
deltaxd, i€ COM 13x8 Percentage-point change in export (ax rates
s¢ RSO
deluns,, ieCOM 13x10x8 Percentage-point change in tax rate on sales (o regional
56 ASOU "Other” demand
4eRDES
deluxé, e COM 13x9x8  Percent-point change in sales tax mte, Federal
56 ASOU government demands
ge RDES
delux, ieCOM 13 Percentage-point change in the general sales tax rate
efflab, . jIND 13x8 Effective labour input
qeRDES
floct,, ©IND 13x8 Shifiers, other cost tickets
ge RDES
f5u, . ieCoM t3xi0x8  Shift in regional "Other” demands
se ASOU
qeRDES
f6a,, . i¢COM 13x9=§  Shift, Federal "Other” demand
s€ ASOU
qeRDES
faggm_is; , ieNTEXP 11x8 Commodity and source shifter for non-traditionad
se RSOU eXports
frPRi, JEIND 13x8 Payroll tax rate shifier
qe RDES
fwagei, JEIND 138 Industry-specific wage shifter
qeRDES
lubind, j€IND 13x8 Employment by industry
ge RDES
lambda me OCC 8x8 Employment by occupation
ye RDES
L EIND 13x8 Use of Jand
geRDES
pla;, € COM 13x10 Basic price of good i, source s
s€ ASQU

waTable 2.2, continued
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Variable Subscript  Number Description
Range
Pla g, i€COM 13x10x13x8  Prices of inputs for current production
se ASOU
JEIND
qeRDES
plmpm jEIND 13x8 Rental price of capital
geRDES
Plc;;q i€ COM 13x13x8  Prices of domestic composite inputs for current
EIND production
qeRDES
pllab, jeIND 13x8 Price of labour
qeRDES
pllaboi, . EIND 13x8x8 Wage of occupation type m in industry j
e RDES
me 0CC
plland EIND 13x8 Rental price of land
geRDES
ploct, EIND 13x8 Price of other cost tickets
qeRDES
plo; ;. i€ COM 13x13x8  Price, domestic/foreign composite inputs for current
j€IND production
ge RDES
P50 € COM 13x10x13x8  Prices of inputs for capital creation
se ASOU
jIND
qeRDES
P2e;q i€COM 13x13x8  Prices of domestic composite inputs for capital creation
jeIND
geRDES
p2o;;, i€ COM 13x13x8  Price, domestic/foreign composite inputs for capital
jIND creation
qeRDES
P3 o i€COM 13xt0x8  Purchasers prices by commodities and source for
se ASOU households
qeRDES
pde, ieCoM 13x8 Prices of domestic composite inputs for households
qeRDES

...Table 2.2, continued
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Variable

Subscript  Number Description
Range

p30w

pd "

x]cm

xI luboimm

xl MR jar

i€ COM 13x8 . Price, domestic/foreign composite inputs for households
qeRDES

e COM 13x8 F.0.B. foreign currency expon prices

se RSOU

ECOM 13x10x8  Purchasers' prices for commodities (by source) by
se ASOU regional "Other”

qeRDES

ieCoOM 13xf0x8  Purchasers’ prices paid for commodities by Federal
s€ ASOU "Other”

ge RDES

EIND 13x8 Costs of units of capital

Qe RDES

s€RSOU 8x8 Price indices in interregional trade flows

qe RDES

EIND 13x8 Nominal wage rates

qeRDES

EIND 13x8 Current rates of return on capital

qeRDES

EIND 13x8 Payroll tax rate (in per cent)

yeRDES

ieCOM 13x8 Impont volumes

qe RDES

i€COM 13x10xt3x8  Demands for inputs for current production

€ ASOU

jEIND

ye RDES

€CoM 13x13x8  Demands for domestic composite inputs for current
EIND production

qeRDES

EIND 13x8x8 Employment of occupation type m in industry j

qeRDES

me OO0

eCoOM 13x10x13x8  Margins - cument production

s€ ASOU x2

¥IND

qeRDES

€ MARG

....Table 2.2. continued
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Variable

Subscript  Number

Range

Description

xloct
4

xlom

xlprimm

Ainjg

X2,

"2’"‘“&,‘44:

x20l‘i_q

x3ui_‘_q

x.’u:in

x3mnrgi_mx

x30

J:-tm::rg._‘J

j6IND
g€ RDES
eCOM
.IND
ge RDES
jIND
qe RDES
i€COM
s€ ASOU
jeIND
¢& RDES
ie COM
jeIND
6 RDES
ieCOM
56 ASOU
jeIND
q¢RDES
re MARG
e COM
jeIND
q¢ RDES
1€ COM
s€ ASOU
ge RDES
ie COM
yé RDES
& COM
~€ ASOU
4eRDES
re MARG
ieCOM
qe RDES
e COM
se RSQU
re MARG

13x8

13x13x8

138

13x10x13x8

13x13x8

13101 3x8
x2

13x13x3

13x10x8

13x8

1 3102852

13x8

13x8x2

Demand for other cost tickets

Demands for domestic/foriegn compaosite inputs for
current production

Demand for primary factor compasite

Demands for inputs for capital creation

Demands for domestic composite inputs for capital
creation

Margins - capital creation

Demands for domesticoriegn composite inputs for
capital creation

Houszhold demand for goods

Demands for domestic composite inputs for households

Margins - on sales to households

Demands for domestic/foriegn composite inputs for
households

Margins - on exports

..Juble 2.2, continued
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Variable Subscript  Number Description
Range

xdr e COM 13x8 Expon volumes
sgRSQU
x5a i€CoOM 13x10x8  Regional "Other” demands
s€ ASOU
e RDES
XSmArg,, . € COM 13x10x8x2  Margins - regional "Other”
se ASOU
qeRDES
e MARG
x6a, e COM 13%10x8  Federa! "Other” demands in each region
s€ ASOU
ge RDES
XGMArg,; i€eCoM 13x10x8x2  Margins - on sales to Federal * Other” demand
se ASOU
ge RDES
re MARG
xi_facm jeIND 13x8 Index of factor costs
geRDES
xiplpk_ind, . j€IND 13x8 Index of ratic of price of labour to price of capital
geRDES
xsflo, . s& RSOU 38 Volume of inter and intraregional trade flows
geRDES :
EIND 13x8 Capital creation by using industry
qeRDES
j€IND 13x8 Activity level or value-added
qeRDES

Yia

Ha

Geovernment Finences

Scalar Variables

bstar 1 Balance of trade surplus as perceniage of GDP
i 1 Nominal govemment investment

ip 1 Nominal private investment

miscf002 i Shift variable : relative income tax rates

pbp 1 Personal benefit payments

a 1 Tax rate - wages, salaries and supplements

13 1 Tax rate - non-wage primary factor income

-..Tuble 2.2, continued
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Variable Subscript Number Description
Range
softfol | 1 Shifter for Federal collection of other indirect taxes
ti i Commodity taxes less subsidies (excl tariffs)
ty 1 Income taxes
upb 1 Unemployment benefits
wn 1 Nominal pre-tax wage rate
wnstar 1 Nominal post-tax wage rate
wrstar 1 Real post-tax wage rate
xiy I GDP deflator
¥f ] GDP at factor cost
v 1 Pre-tax wage income
ylsar 1 Post-tax wage income
¥ 1 Nominal GDP
vt ! Reat GDP
03 | Payroll taxes
z05 1 Property taxes
07 1 Land taxes
09 1 Other indirect taxes
z10 1 Sales by fina buyers
Vector Variables
dgsuar, 4e DDES 9 Government net borrowing/total outlays
debig, qeDDES 9 Government debt
B, q& DDES 9 Govemment consumption
ig_rq qa DDES 9 Government investment
labsup, ge RDES g8 Labour supply
pbp_r, qe DDES 9 Personal benefit payments
e, qeRDES 8 payroll tax rate
u'_rq qe RDES 8 Commodity taxes less subsidies (excl wariffs)
tod_r, geRDES 8 Other direct taxes
xisfb, ge RDES 8 price index : sales by final buyers
yor, ye RDES 8 Nominal GSP - regions
yet, 4eRDES 8 Real GSP - regions

wTable 2.2. continued
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Variable Subscript  Number Description

Range
ydr, yeRDES 8 Household disposable income
1, qeRDES 8 Wages, salaries and supplements
zm_rq yeRDES 8 Imputed wages
zCB_rq 4& RDES 8 Payroll taxes
LA 4e RDES 8 Retums to fixed capital
zCiS_r‘I yeRDES 3 Property taxes i
206_x, qeRDES 8 Retumns to agricultural tand
zO?_rq ye RDES 8 Land taxes
=08 _x, qeRDES 3 Returns to working capital
zOQ_rq geRDES 8 Other indirect taxes
z10_r, qeRDES 8 Sales by final buyers
BT, qeRDES 8 Gross operating surplus
nr, qe RDES 8 Production taxes
dompy000, ye RDES 3 GSP ar market prices (income side}
dompy100, qeRDES 8 Wages, salaries and supplements
dompyl10, qeRDES 8 Disposable wage income
dompy 1204 qs RDES 8 PAYE taxes
dompy200, qeRDES 8 GOS : non-wage primary factor income
dompy210, yeRDES 8 Disposable non-wage primary factor income
dompy220, qeRDES 8 Taxes on non-wage primasy factor income
dompy303, qe RDES 8 Indirect taxes less subsidies
dompy310, (&RDES 8 Tariff revenue
dompy320, qeRDES 8 Other commodity taxes less subsidies
clornpy330q ye RDES 8 Production taxes
dompqOOOq 4eRDES 8 GSP at market prices {expenditure side)
dompql00, 4eRDES 8 Domestic absorption
dompq 110, ¢eRDES 3 Private consumption
dompql?.t)q qeRDES 8 Private investment
dompq130,  yeRDES 8 Government consumption - regions
dompql40, qe RDES 8 Government consumption - federal
dompq 15()q qeRDES B Governmen! invesiment

....Table 2.2. continued
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Variable Subseript  Number Description
Range
dompq200, 9eRDES 8 Interregional trade balance
dompg210,  qeRDES 8 [nterregional exports
dompg220, geRDES 8 Interregional imports
dompq300,  qeRDES 8 International trade balance
dompq310, qe RDES 8 International exports
dompq320q qeRDES 8 International imports
soﬁyOO(Jq g6 DDES 9 SOFT : income side total
softy 100, qeDDES 9 Govemment revenue
softyl 10q qe DDES 9 Direct taxes
softyl11 a 4yeDDES 9 [ncome taxes
softyll 2q qeDDES 9 Other direct taxes
softy 120q 4qeDDES 9 Indirect taxes
softy 121, 4e DDES 9 Tariff revenue
softy122, qe DDES 9 Other commodity taxes
z;cn'tylZE,‘l qe DDES 9 Payroll taxes
softy]24, qe DDES 9 Property taxes
sr.\t'[ylzsq 4e DDES 9 Land taxes
softy 126, ge DDES 9 Other indirect taxes
softy130, qe DDES 9 Interest received
softy 140, qe DDES 9 Commonwealth grants to regions
softyl41, qe DDES 9 Current grants
softy 142, qe DDES 9 Capilal grants
soﬁ).'lsﬂq qe DDES 9 Orher revenue
softy200, qe DDES 9 Consumption of fixed capital - general govemment
softy300, qeDDES 9 Financing transactions
softy310, qe DDES 9 Net borrowing |
snt’tyBZOq q& DDES 9 Increase in provisions I
sofly330q 9 DDES 9 Other financing transactions
f_oftq qeDDES 9 Other financing transactions shifter {
realdef, qeDDES 9 Real government budget deficit ‘
sofig000, qe DDES ¢ SOFT: expenditure side fotaf

w.Table 2.2, continued
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Variable Subscript Number Description

Range
sor:qmoq qe DDES 9 Expenditure on goods and services
softql10 A e DDES 9 Government consumption
sofiql20 A 4e DDES 9 Government investment
sonqzooq 4 DDES 9 Personal benefit payments
sofiqZ10, 4e DDES 9 Unemployment benefits
softq220, 4e DDES 9 Onher personal benefits
soﬁq300q 4 DDES 9 Subsidies
sof:qdooq qe DDES 9 [nterest payments
sofig500, 4e DDES 9 Commonwealth grans (© regions
soflg5 qu ge DDES 2 Current grants
softq320, qe DDES 9 Capital grants
softq600, 4 DDES 9 Other outlays
softf00l q qe RDES § Shifi variable ; other direct taxes
softf002, ye RDES 8 Shift variable : current Commonwealth grants
sofif003, 4e RDES 8 Shift variable : capitz! Commonwealth grants
sonfomq ye DDES 9 Shift variable : other revenue
softf005, qs DDES 9 Shift variable : increase in provisions
soﬂfDOGq 4¢ DDES 9 Shift variable : other cutlays
soﬁf\ﬁ)O'.f‘l qe DDES g Shift variable : government delx
muu,oooq 4e RDES 8 Disposable income
hhldy100, yeRDES 8 Primary factor income
hhldy110, 4e RDES 8 Wages, salaries and supplements
hhidy120, qe RDES 8 Non-wage primary factor income
hhidy200, 4e RDES 8 Personal benefit receipts
hhldy210, 4eRDES 8§ Unemployment benefits
hh]dy220q 4eRDES ] Other personal benefits
hh!dy300q qe RDES 8 Other income (net)
hhlcly-tl(]lf)q qeRDES 8 Direct taxes
hhidy410, 4e RDES 8 PAYE taxes
hhldy-120q ye RDES 8 Taxes on non-wage primary factor income
hhldy430q 4e RDES 8 Other direct taxes

....Table 2.2, continued
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Variable Subseript  Mumber

Description

Range
hhldo1 q qsRDES
hhldi002, qeRDES
hl*:ldfl’)ifﬁ,I y¢ RDES
misciO01 % qe RDES

o4 oo oo

8

Investment-Capital Accumulation

Scalar Variables

delkfudge

natr_tol

Matrix Variables

delf_mtcm JEIND
geRDES

f_mtc_xxj_q JEIND
qe RDES

curcup_llj“ JEIND
ye RDES

Narional Foreign Debt
deldfudge

delbt

detdeti_raticr

deldebt

13x8

13x8

13x8

1
|
|
|

Shift variable : unemployment benefits
Shift variable : other personal benefits
Shift variable : other income (net) - hholds

Shift variable : consumption function

Durmamy variable to switch on capital accumnulation
equation
Average rate of return

A change shifter in capital accumulation equation

Shifter, rate of retum equation

Capital stock in period T+1

Dummy variable in equation E_delDebt
Ordinary change in Real trade deficit
Change in Debt/GDP ratio

Ordinary change in foreign debt

Regional Population and Labour Markers

Scalar Variables
def_natfm
del_natg

del_natunr

delf_m
delf_m_0
natlabsup

natemploy

Ordinary change in national net foreign migration.
Ordinary change in national net natural population.

Percentage-point change in the national unemployment
rate
Shift variable in equation E_rm_addup

Shift variable in equation E_mm_0
National labour supply.

National employment.

....Table 2.2. continued
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Variable Subscript  Number Description
Range

Vector Variabies

del_fin, 4eRDES 8 Ordinary change in regicnal net foreign migration.
del_g, qeRDES 8 Ordinary change in regional net natural population.
del_rm, e RDES 8 Ordinary change in net interregional migration.
del_rm_0, geRDES H Exogenous forecast of interregional migration
delrpfudge, geRDES 8 Dummy vartable in equation E_del_rm.

del_unr, qeRDES 8 Percentage-point change in regional unemploy rate
emplay, qeRDES 8 Regional employment: persons.

£, qeRDES g Shift variable in equation E_remploy_interf,
f_popq g RDES 3 Shift variable in equation E_del_rm.

f_wpop, geRDES 8 Shift variable in equation E_wpop

f_qhous, ge RDES 8 Shift variable in equation E_pop_interf

Pop, ge RDES 8 Regional population

Pr, qeRDES 8 Regional workforce participation rate

wpop, ge RDES 3 Regional population of working age
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Table 2.3. The MMRF Coefficients and Parameters

Coefficient

Description

Value

olC;

5 lAi.s.j.q

ol0,

PVALLO;;

PVALIA;

GILAB;

LABOURJ-_q

LAB_OCC_IND_.
nig

Elasticity of substitution between
regional sources of pood i for use as
an input in production.

Share of purchasers-price value of
good i from regional source s in
industry j in region q's total
purchases of good i from domestic
sources for use in production

Elasticity of substitution between
domestic compasite and foreign
impoart of good i for use as an input
in production,

Purchaser's value of domestic
composite and foreign import of
good i as an input the jq industry’s
production,

Purchaser’s vulue of good i from the
s source (s = 1....,9) as an input in
the jgt! industry's production,

Elasticity of substitution for labour
of m occupational types used as an
inputs to production by industry j in
region g

Total wage bill of the jq™ industry.

Wage bill of the mth occupation
used by Lhcjc;"h indusiry.

Arbitrarily set at five times the value of the
clasticity of substitution between domestic
goods and foreign imponed goods:

The numerator of this share, for the isquh
element (s = %), is the sum of the
comresponding clements of the BAS|, MARI
and TAX1 matrices. The denominator is the
sum, over the 8 & regional sources {i.c., [or
all s: s = 9), of the sum of the isjq‘h elements
of BAST, MARI and TAX ).

Econometric  cstimate from MONASH
model.

The ijq“‘ value is the sum. over the 9 (all
domestic plus foreign) sources, of the sum of
the isiq™ elements of BASI, MARI and
TAXI.

The isjq™ vatue (s = 1.....9) is the sum of the
comesponding elements of the BASI. MARI
and TAX! matrices. Dividing by PVALIO.
forms the share of the &' good in the firm’s
total expenditure on the ith good from all §
sources (s = |....,9) for use in production.
Econometric estimate from MONASH
model.

Sum of the m elements of LABR for the jq"‘
industry, Dividing by TOTFACIND gives the
share of the wage bill in the value-added of
the jo industry.

The jqm™ element of LABR. Dividing by
LABOUR gives the share of the wage bill of
the m™ occupational group in the total wuge
bill of the jo' industry.

...Tuble 2.3. continued
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Coefficient

Description

Value

GlFAC; |

TOTFACIND, |

CAPITALM

L..*\NDJ-_q

a2C,

i

g20,

PVALDT, .

PVAuAi.s‘j‘q

{in E_p2c)

PVALZAiM-lq

(in E_p20)

PVAL20,,

Elasticity of substitution for primary
factors (agricultural land, labour and
capital) used as inputs to production
by industry j in region q.

Towl cost of primary factors vsed
by industry j in region g.

Value of rentals to capital for
industry j in region q.

Value of rentals to agricultural kand
for industry j in region q.

Elasticity of substitution between
regional sources of good i for use as
an input in the creation of capital.
Elasticity of substitution beraeen
domestic composite and foreign
import of good i for use as an input
in creation of capital.

Purchaser’s value of domestic
compasite good i as an input the jq
industry's creation of capital.

th

Purchuser’s value of good i from the
s regional source (s = 1.....8) as un
input in the jq™ industry's creation
of capital.

Purchuser's valoe of good i from the
all sources (s = 1.....%) as an input in
the jq* industry's creation of capital,

Purchaser’s value of domestic
composite and foreign import of
good i us an inpus the it industry’s
capital creation,

Econometric  estimate  from  MONASH
madel.

Sum of jq™ element of cocfficient LABOUR
and the corresponding jq"‘ clements of the
CPTL and LLAND matrices,

The jq' element of the CPTL matrix,

The jqi element of the LAND matrix,

Arbitarily set at five times the value of the
elasticity of substinution between domestic
goads and foreign imponed goods:
Econometric  estimate  from MONASH
model.

The sum, over the § regional sources (53 =
domestic; i.e., for all s; s # 9), of the sum of
the isig® elements of BAS2. MAR2 and
TAX2.

The isiq® value (s = 1,....8) is the sum of the
corresponding elements of the BAS2, MAR2
and TAXZ matrices. Dividing by PVALIT.
forms the share of the 5" good in the firm's
total expenditure on the ith good from all
regional sources (s = 1.....8) for the purpose
of capital creation.

The isiq"™ value (s = 1,....9) is the sum of the
corresponding elements of the BAS2, MAR2
and TAX2 matrices, Dividing by PVAL20.
forms the share of the 5™ good in the firm's
to1al expenditure on the ith good from all
sources (s = 1....,9) for the purpose of capital
creation.

The ijq‘h value is the sum over the 9 (all
domestic plus foreign) sources of the sum of
the isigh elements of BAS2Z, MAR2 and
TAXZ.

o Tuble 2.3, continued
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Coeffictent

Description

Value

03C,

c20;

PYALIT, e

PVALIA; o

(in E_p3c)

PVAL3A,
(in E_p3o)

q

PVAL3O,,

ALPHA_L ,

DELTA, ,

S3COM,

Elasticity of substitution between
regional sources of good i in
regional household demand,
Elasticity of substitution between
domestic compasite and foreign
import of good i in regional
houszhold demand.

Purchaser’s value of domestic
composite good i consumed by the
household in region q.

Purchaser's value of good i from the
'™ regional source (s = I.....8)
consumed by the household in

region q.

Purchaser’s value of good i from the
all sources (s = I.....9} consumed by
the household in region q.

Purchaser's value of domestic
composite and foreign impon of
good i consumed by the houschald
in region q.

Supemumerary expenditure on
good i as a share of supernumerary
and subsistence expendiiure on
good i by the househeld in region q.

Murginzl houschold budget shure of
good i in tota) marginal expenditure
by the household in region q.

Share of good i in total houschold
expenditure by the household int
region g.

Arbitrasily set at five times the value of the
elasticity of substitution between domestic
goods and foreign imported goods:
Econometric  estimale  from MONASH
model.

The sum, over the B regional sources, of the
sum of the isq“' elements of BAS3, MAR3
and TAX3.

The isq™ valve (s = 1.....8) is the sum of the
comesponding elements of the BAS3. MAR3
and TAX3 matrices. Dividing by PVALIT,
forms the share of the 5™ good in the
househeld's total expenditure on the ith good
from all regional sources (s = 1.....8).

The isq™ value (s = 1.....9) is the sum of the
corresponding elements of the BAS3. MAR3
and TAX3 matrices. Dividing by PVAL30,
forms the share of the 5™ good in the
household’s total expenditure on the ith good
from all sources (s = 1....9).

The i value is the sum. over the 9 (ull
domestic plus foreign) spurces of the sum of
the isq"‘ elements of BAS3. MAR3 und
TAX3.

The formula for ALPHA_L; ,, is

ALPHA_I, =-(MFRISCH )x(DELTA, fSICOM, )
where  FRISCH, is an cconometrically
estimated  parameter  taken from  the
MONASH model database, and DELTA,,
and S3COM, _ are described below.
Econometric  estimate from MONASH
model,

The formula for S3COM, is

$3COM; | = PVALIO, JAGGCON,

where PVAL30; , is described above und
AGGCON, | is described below.

....Table 2.3. continued
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Description

Value

Foreign export demand elasticity of
good i

Total regiotal non-teaditional export
€AMmings.

Purchaser’s value of non-traditional
expon good i (i = 3,...13) from the
s regional source (s = 1.....8)
consumed foreigners,

Total costs of preduction in industry
jinregion g

Other cost tickets paid by industry j
in region q,

Value of total capital created for
industry j in region q.

Basic value of good i from source s
{domestic and foreign) used in
production by industry j in region g.
Valoe of commodity taxes paid on
good i from source s (domestic and
foreign) used in production by
industry j in region q.

Value of expenditure on margin
commodity 1, to facklitate the
transfer of good i from source s
{domestic and foreign) 1o industry j
in region g to be used in production.
Basic value of good i from source 5
(domestic and foreign) used in
capita] creation by industry j in
region q.

Econometric  estimate  from  MONASH
model.

The sum, over all non-traditional export
commodities (I = 3...13) of PVALR,_
(which is described below).

The % value (i = 3....13, 5 = 1,....8) is the
sum of the comesponding clements of the
BAS4, MAR4 and TA X4 maices. Dividing
by AGGEXPNT. forms the share of the iP
good in the foreigners expenditure on the all
goods from region s (s = 1,...8).

The jq"h value is the sum over the 9 (ali
domestic plus foreign) sources of the sum of
the isig® elements of the BAS !, MARI and
TAX1 matrices, plus the sum over m
occupational types of the corresponding
ciement of the LABR matnx, pius the
corresponding ¢lements of CPTL and OCTS
matrices,

The jq' value is the cormesponding element
in the OCTS matrix.

The jqt value is the sum aver i (i = 1.....13)
of PYALO.

The isjqd‘ value is the corresponding element
in the BAS1 matrix.

The isjq™ value is the corresponding element

in the TAX1 matrix.

The isigrit value is the corresponding
clernent in the MARI matrix.

The isjq™ value is the corresponding element
in the BAS2 mutrix,

....Table 2.3. continued
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Coefficient

Description

Value

TAX2 g

MAR2,

L8

BASSLW

TAX3, g

MAR3,

isaqr

PVALAR,,
(in E_pdr)
BAS4i.s

TAX4,

MAR4,

Value of commodity taxes paid on
good i from source s (domestic and
foreign) used in capital creation by
industry j in region q.

Value of expenditire on margin
commodity . to facilitae the
transfer of good i from source s
(domestic and foreign) to industry j
in region g to be used in capital
crealion.

Basic value of good i from source 5
(domestic and foreign) consumed by
the household in region 4.

Vulue of commodity 1axes paid cn
good i from source s (domestic and
foreign) consumed by the household
in region q.

Value of expenditure on margin
commodity r, to facilitate the
transfer of good i from source s
(domestic and foreign) to the
household in region q.

Purchaser’s value of good i (i =
1....13) from the s™ regional source
(5 = 1.8} consumed foreigners.
Basic value of good i from source s
(domestic and foreign) sold to the
foreigner.

Value of commodity taxes paid on
good i from source s (domestic and
foreign) sold to the foreigner.
Value of expenditure on margin
commodity r, to facilite the
transfer of good i from source s
(domestic and foreign) to the
Australian port of depanure for
shipment to the foreign consumer.

The isjg™ value is the corresponding element
in the TAXZ matrix.

The isjqr“‘ value is the corresponding
element in the MAR?2 matrix.

The isq’h valug is the corresponding element
i the BAS3 matrix.

The isqu‘ value is the corresponding element
in the TAX3 matrix.

The isqr”‘ value is the corresponding element
in the MAR3 matrix.

The is™ value (i = 1,...13. s = 1....8) is the
sum of the corresponding elements of the
BAS4. MAR4 and TAX4 matrices.

The '™ value is the corresponding element
in the BAS4 matrix.

The & value is the corresponding element
in the TAX4 matrix.

The isr'® vatue is the corresponding element
in the MAR4 matrix.

...Table 2.3. continued
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Coefficient Description Value

PVALSA;, " Purchaser's value of good i (i = The isq"‘ value is the sum of the
1,...13) from the s source correspending elements of the BASS, MARS
{domestic and foreign) to be used and TAXS matrices.
by the regional government in
region g.

BASS-LS.q Basic value of good i from sources  The isql value is the corresponding element
(domestic und foreign) consumed by in the BASS matrix.
the regional governmment in region q.

'I‘A)(Si's_q Value of commodity 1axes paid on The isq'h value is the corresponding element
good i from source s (domesticand  in the TAXS marrix.
foreign) consurned by the regional
government in fegion q.

M}\le-_‘lq~r Value of expenditure on margin The isqr‘h value is the corresponding element
commodity r, to facilitate the in the MARS matrix.
transfer of good i from source 5
(domestic and foreign) to the
regional government in region q.

PVALEA, Purchaser's value of good i (i = The isq value is the sum of the
L,...13) from the s source corresponding elements of the BASS, MARS
{domestic and foreign) 1o be used and TAXS matrices.
by the Federal govemment in region
qg.

BJf\SSM_q Basic value of good i from sources  The isq‘h value is the comresponding element
(domestic and foreign) consumed by in the BAS6 matrix,
the Federal government in region q.

TAXG].s‘q Value of commodity taxes paid on The isq® value is the carresponding element
good i from source s (domestic and  in the TAX6 matrix.
foreign) consumed by the Federal
government in Tegion q.

l’\u‘[.t\RtSth.r Value of expenditure on margin The isqr'h value is the comrespanding etement

commodity 1, to facilitate the
transfer of good i from source s
(domestic and foreign) to the
Federal govemment in region q.

in the MAR6 matrix.

... Table 2.3. continyed
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Coefficient Description Value

SALES | Total value of sales received by the  The 3™ value is the sum of sales for direct

(in E_mki_clear_ producer oflhcr"‘margin usage and sales for use as a margin. The

margins) commodity produced in the sth direct sales are the sum of: the sum over j
region. Note that we distinguish two  industries and q regions of the comresponding
pemoses for which margin isig™ elements of the BASI and BAS2
commodities are purchased (i) for matrices (for i =r); the sum over q regions of

SALES, ,

{in E_mkt_ciear_

nonmargins}

IMPORTS;

AGGTAqu

AGG‘TAXZq

direct usage and (ii) to facilitate
trade. Qur convention regarding the
second form of uszge is thal the
margin commodity is produced by
the commesponding margin industry
in the purchasing region of the
traded commodiry.

Total vakue of sales received by the
producer of the r nonmargin
commodity produced in the s
region. Note that nonmurgin
commaodities are purchased only for
direct usage.

Totat basic-value imports of good i
into region q.

Sales tax on curment production
collected in region q.

Sales 1ax on capital creation
collected in region g.

the comesponding isq'h clements of the
BAS), BASS and BAS6 marrices (fori = r);
and the corresponding element the BAS4
matrix (for 1 = 1). For the marpin sales
component, we are adding the purchases of
the &b margin commodity facilitating the
wansfer of all i commodities from all =
{regional and foreign) sources to be used by
(i} the j industries in the qu‘ region (MARI]
and MAR2); (i) the household in the g™
region {(MAR3); (iii) the governments in the
g repion (MARS and MARSG): and the
exporter in the q"‘ where it is assumed that
the qlh region is the region' producing the
margin (i.c.. for q = s).

The 5™ value is the sum of: the sum over j
industries and q regions of the isiq™ elements
of the BAS| and BAS2 matrices (for i = &
the sum over q regions of the isq‘h elements
of the BAS3, BASS and BAS6 matrices (for
i = 1); and the corresponding clement the
BAS4 matrix (for e =i).

The ig™ value is the sum of: the sum over j
industries of the corresponding isig™ (s =
foreign) elements of the BASI and BAS2
matrices: and (i} the corresponding isq™®
clements of BAS3, BASS5 and BAS6.

The qlh value is the sum overi.s (s = 1.9
and j of the corresponding isig™ elements of
the TAX I matrix.

The g™ value is the sum over i.s (s = 1,...9)
und j of the comesponding isjq"l elements of
the TAX2 matrix.

... Table 2.3. continued
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Coeflicient

Description

Value

AGGTA)Gq

AGG’I‘AX4q

AGGTAXSq

AGGTAXﬁq

:*\G('.ECAPq
AGGLABu
AGGLNDq
AGGOCTq

AGGTAXq

TARIFF,
AGGTAXM,
AGGCON_
AGGINV,

AGGOTHS“

AGGOTHGq

Sales tax on household consumption
collected in region g,

Sales tax on expors collected in
region g.

Sales tax on regional government
consumplion collected in region q.

Sales tax on Federal government
consumption collected in region q.

Total puyments to capital in region
q.

Total payments to labour in region
q.

Total paymens to agriculturd land
in region q.

Total payments to other cast tickets
in region q,

Aggregate indirect tax révenue
collected by region q.

The value of tanffs collected on
good i in region q.

The total value of tariffs collected in
region q.

Total value in purchaser’s prices of
househald expenditure in region g,
Total value in purchaser’s prices of
capital creation in regien q.

Total value in purchaser’s prices of
regionul government expenditure in
region q,

Total value in purchaser's prices of
Federal government expenditure in
region g.

The q value is the sum over i and s (s =
1,....9) of the corresponding isq"™ elements of
the TAX3 matrix.

The q"h value is the sum over i. for 5 = g, of
the corresponding ig'h elements of the TAX4
matrix.

The g value is the sum over i and s (s =
l,..9) of the comesponding is.q'h elements of
the TAXS matrix,

The qlh value is the sum over i and s (s =
1....,9) of the corresponding isq"’ elements of
the TAX6 matrix.

The q111 value is the sum over j of the
comesponding jq™ elements of CAPITAL, .
The ¢ value is the sum aver j of the
corresponding jq clements of LABOUR, .
The q|h value is the sum over j of the
corresponding jq'M elements of LAND, .

The g value is the sum over j of the
corresponding jq™ elements of OTHCOST, .
The ¢ vale is the sum of the
cormesponding q elements of aGGTAXL ,
AGGTAX2,, AGGTAX3, and AGGTAXS .

The ig™ value is the comesponding element
in the MMRF database file TARF,

The q value is the sum over i of the
comesponding iq™ elements of TARIFF, .

The g™ value is the sum over i of the
comresponding ig'" elements of PVAL3OD, .
The q™ vulue is the sum over i of the
corresponding ig"™ elements of INVEST, .
The g value is the sum over i and s of the
caresponding isq™ elements of PVALSA, .

The " value is the sum over i and s of the
comesponding isg'™ elements of PYALSA

(LT

... Table 2.3. continued
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Coefficient

Description

Value

C_XSFLO,

C_XSEXP,

C_XSIM Pq

AGGEXPq

[MPCOST,

AGG]MPq

T()TF.‘\Cq

LAB__OCCM

NAT coefficients

NATGDPIN

NATGDPEX

Basic value of inter and intra
regional trade flows,

Total value of interregional exports
from region s.

Total value of interregional imports
10 region q.

Total value of expott carnings in
region q.

Total ex-duty value of imports of
good i to region q.

Total vatue of foriepn impont
expenditures in region q.

Total primary factor payments in
region q.

Total labour bill in occupation m in
region q,

All coefficients with the NAT prefix
are national add-ups formed by
summing across the q elements of
the comresponding regional variable.
National GDP from the income
side.

National GDP from the expendituse
side.

The sq"‘ value is the sum of; the sum over i
and j of the corresponding isjq"‘ elements of
BASI; ;.. the sum over i and j of the
comresponding isig? elements of BASZ, | ;
and the sum over i of the comesponding isg™
clements of BAS3,  and BASS, .

The s value is the difference between the
sum over q of the comesponding sq"h
elements of C_XSFLO and the corresponding
s element of ¢_XSFLO.

The g value is the difference berween the
sum over s of the coresponding sq“"
elements of C_XSFLO and the comesponding
ql:;'h element of C_XSFLO.

The o™ vatue is the sum over i of
cormrespanding iq"‘ elements of PYAL4R,

The iq™ value is the sum of: the sum aver |
of the corresponding isjd™ clements (s =
foreign) of the BAS| and BAS2 matrices; and
the corresponding sgh elemems (s =
foreign) of the BAS3, BASS and BAS6
matrices

The qlh value is the sum over i of
corresponding iqt? elements of IMPCOST.
The g wvalue is the sum of the
corresponding  clements  of  AGGLAB,
AGGCAP and AGGLND.

The mq™ vatue is the sum over j of the
corresponding qu"' elements of
LAB_OCC_IND.

Example:

NATAGGTAXI = ZAGGTAXI 9

q=I
The sum of NATTOTFAC, NATAGGOCT und
NATAGGTAX,
The sum of NATAGGCON, NATAGGINV,
NATAGGOTHS, NATAGGOTHS, NATAGGEXP
and NATAGGIMP.

. Table 2.3. continued
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Coefficient

Description

Value

C_201 LR

C_Z0I1_R q

C 202 1R;,

C_ 20z R,

C_Z03IR;,

C_ZO:‘:_Rq
C_Z03
C_ZO4_I_Rj q

C_Z04 R,

C_Z05.1R,,

C_Z05 R,
C_Z705
C_Z06_1_R;

il

C.Z06_R,

C_Z0T_1Ry,,

C_Z!.'.‘!’J“R‘l
C_Z07
C_Z08_1_R;

- i

C_Z08.R,
C_Z09_1_R,

=Ny

C_ZﬂS’_Rq

Industry by region value of wages,
salaries and supplements.

Regional value of wages. salaries
and supplements.

Indusiry by region value of imputed
wages.

Regional value of imputed wages.

Industry by region value of payroli
nixes
Regional value of payroll taxes.

National value of payrol] taxes.

Industry by region value of retums
to fixed capital.

Regional value of rewms to fixed
capital,

Industry by region vatue of property
taxes

Regional value of property taxes.

Nationa] value of property taxes.

Industry by region value of retums
10 agricuitural [and.

Regional  value of retums to
agricultural land.

Industry by region value of land
taxes.

Regional value of land taxes.

National value of land taxes.

Industcy by region value of returns
to working capital.

Regional value of returns working
capital.

Industry by region value of other
indirect taxes.

Regional value of other indirect

Tuxes.

The jq™ value is the corresponding clement
in the MMRF database file FZ01.

The g value is the sum, over j, of the
comesponding jqIh elements of C_Z41_[_R
The jq“‘ value is the corresponding element
in the MMRF database file Fzo2.

The q‘h value is the sum, over j, of the
comesponding jq™ elements of €_z02_1_R.
The jq' value is the corresponding element
in the MMRF database file FZ03,

The o™ value is the sum, over j. of the
comesponding jg elements of C_z03_I_R.
The sum of the elements of C_Z03_R.

The ju:]‘h vulue is the corresponding element
in the MMRF database file FZ04.

The q‘h value is the sum, over j. of the
corresponding jq'P elements of C_z04_I_R.
The jq'h value is the corresponding element
in the MMRF database file FZ03.

The q']' value is the sum, over j, of the
comesponding jq‘h elements of C_Z05_I_R.
The sum of the elements of C_Z0S_R.

The joi' value is the corresponding element
in the MMRF database file FZ06,

The qth value is the sum, over j. of the
corresponding jq™ elements of C_z06_IR.
The jq value is the comesponding element
in the MMRF database file FZ07,

The q™ value is the sum. over j, of the
corresponding jq' elements of C_Z07_L_R.
The sum of the elements of C_Z07_R.

The jq"‘ value is the corresponding element
in the MMRF database file FZ08.

The q"‘ value is the sum, over j, of the
corresponding jqlh elements of C_ZOR_I_R.
The jo' value is the corresponding element
in the MMRF dutabase file FZ09.

The q¥ value is the sum, over j, of the
corresponding jqi elements of C_Z09_1_R.

woTable 2.3. continued
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Coefficient Description Value
C_Z09 National value of other indirect  The sum of the elements of C_Z09_R.
taxes,
C_ZOEO_I_Rj q Industry by region value of sales by  The jq' value is the comesponding element
final buyers, in the MMRF database file FZ00,
C_ZDIO_Rq Regional value of sales by final The q“‘ value is the sum, over j. of the
buyers. comespording jq‘h elements of C_ZOI0_I_R.
C_Z010 National value of sales by final  The sum of the elements of C_Z0I0 K.
buyers.
C_ZG_Rq Repgional value gross operating  The q‘]‘ value is the sum of the
surplus. corresponding clements of C_Z02_&.
C_Z04_R.C_Z06_R and C_ZDR_R.
C_ZT_Rq Regional value production taxes, The q“‘ value is the sum of the
corresponding clements of C_Z03_R.
C_Z05_R.C_Z07_R and C_ZDY_R.
C_DOI‘-'IPYOO('J.:I Gross regional product: income The q™ value is the corresponding clement in
side. the MMRF database file PAOL.
(’.Z_DOMF'YIC‘(Jq Regional wages, salaries and  The q"‘ value is the cormespanding element in
supplements., the MMRF database file PAOZ,
C_DOMPY! 10q Regional disposable wage income. The qlh vzlue is the comesponding element in
the MMRF database file PAO3,
C_DOMPY 120q Regional PAYE taxes, The q"‘ value is the comresponding element in
the MMRF database file PADS,
C_DC!MPYZOOq Regional GOS : ron-wage primary The q'f value is the comresponding element in
factor income. the MMRF database file PAOS.
('_"DOI\rlP\QIClq Regional  disposable  non-wape  The q“" value is the corresponding element in
income. the MMRF database file PAOG.
('.'.DO.\'!IP‘(’220q Regionul tax collected on non-wage  The q'h vilue is the corresponding element in
income. the MMRF dalabase file PAD?,
C_DOMPY300q Repional  indirect  taxes  kss  The q‘h value is the ¢orresponding element in
subsidies. the MMRF database file PADS.
C_,l')(:)!\rlP‘t'Z'»10q Regional collection of tariff revenue,  The q"‘ value is the corresponding element in
the MMRF database file PAD9.
C,DOMPY320q Regional tax collected on other The q'h value is the corresponding element in

C_DOMPY3 30q
(Z_DOMPQOOCDq

C_DOMPQI00,

indirect taxes and subsidies.
Regional collection of production
taxes.

Gross regional product: expenditure
side,

Regional domestic absorption.

the MMRF database ftle PALO.

The " value is the comesponding element in
the MMRF database file PALIL

The q|h value is the comresponding clement in
the MMRF databuse file PAL2.

The q‘h value is the comesponding element in .
the MMRF datubase file PALS.

. Tuble 2.3, continued
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Coefficiens Description Value
C_DOMPQI1 1oq Regional private consumption. The q"h value is the corresponding element in
the MMRF dutabase ftle PAT4.
C‘DOMPQIZOq Regional private investment. The q‘h value is the comesponding element in
the MMRF database file PALS.
C_DOMPQIBOq Regional-government consumption.  The q"Ih value is the corresponding element in
the MMRF daabase file PA16.
C_DOMPQM{)q Federal-government consumption. The q"‘ value is the corresponding element in
the MMRF database file PA17.
C_D‘DMPQIS()q Government investment. The qlh valie is the corresponding element in
the MMRF database hile PAIS.
C_,DOMPQiOOq Interregionat trade balance. The g value is the corresponding elerent in
the MMRF database file PA19.
C‘DOMPQZIOq Interregional exports. The ' value is the corresponding element in
the MMRF database file PA20.
C.DOMPQZ22G,  Interregional itaports. The q' value is the cortesponding element in
the MMRF database file PAZ1.
C.DOMPQ300,  Regional interniational trade balance.  The q™ value is the corresponding element in
the MMRF database file PA22.
C_DOMPQ3 I!Z)q Regional international exports. The q‘h value is the comesponding element in
the MMRF database file PA23,
C.DOMPQ320q Regional international imports. The o value is the corresponding element in
the MMRF database ftle PA24.
C_DOMPY330q Regicnal collection of production The q‘h value is the corresponding element in
taxes. the MMRF database file PALL.
C_Ti National collection of commodity The sum of the elements of C_DOMPY320.
taxes Jless subsidies (excluding
tariffs).
C_YN National nominal GDP. The sum of the elements of C_DOMPYON.
C_YF Natioral nominal GDP at fuctor The sum of the elements of C_DOMPYID0
cost. and C_DOMPY200.
NATBT Mational nominal trade balunce The sum of the elements of C_DOMPQI00.
C.TY National income tux collection. The sum of the elements of C_DOMPY120
and C_DOMPY220,
C_YL National pre-tux wage income. The sum of the elements of C_DOMPY100.
C_YLSTAR National post-tax wage income. The sum of the elements of C_DOMPY 0.
l.'.Z_lP_Rq Regional nominal private  The q“' value is the comesponding element in
investment. the MMRF databuse file Min2,
c.p Najtional nominal private  The sum of the elements of C_IP_R.
investment.

... Table 2.3. continued
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Coefficient Description Value
C_‘IG_Rq Regional  nominal  government  The q‘h value is the corresponding element in
investment (by regional and Federal  the MMRF database file MI03.
govemments).
Cc_IG National  nominal  govemment  The sum of the elements of C_tG_R.
investment,
C_,SOFT‘YOOOq S0OFT: income-side total, The q value is the corresponding element in
the MMRF database file GAOI.
C_SOFT YIOCPq Government revenue. The qth value is the commesponding element in
the MMRF database file GAG2.
C_SOFTY1 10, Direct taxes. The g*! value is the corresponding element in
the MMRF database file GAO3.
C_SOFTYI! lq Income taxes. The q‘h value is the comesponding element in
the MMRF database file GAO4.
C_SOFTYI I2q Other direct taxes. The q‘h value is the conresponding element in
the MMRF database file GADS.
C_SOFTY1 ZOQ Indirect taxes. The qth value is the corresponding element in
the MMRF database file GADG.
C_SOFTYIZI"I Tariff revenue. The q value is the corresponding element in
the MMRF database file GAO?.
C_,SOFI":’I22q Other commodity taxes. The q'h value is the corresponding element in
the MMRF database file GAOS.
C_SOFTY123q Payroll taxes. The qlh value is the comresponding efement in
the MMRF database file GAOS.
C_SOFT YI24»q Property taxes, The q"‘ value is the corresponding element in
the MMRF database file GA10.
C_SOPTY]ZSq Land taxes. The g™ value is the corresponding element in
the MMRF database file GAll.
C._SOFI'YIZGq Other indirect taxes. The q‘h value is the corresponding element in
the MMRF database file GA 2.
lZ_‘__SOI-"l"f'130q Interest received. The q™ value is the corresponding element in
the MMRF database file GA13.
C_SOI‘-'I"{'IM)q Commonwealth grants to  the The g value is the corresponding element in
regions, the MMRF database file GAl4,
O:Z_SOFI“(MIq Current grants, The q"‘ value is the corresponding element in
the MMRF database file GalS.
C_SOFT‘!’]‘I»Zq Capital granis. The q‘h value is the corresponding element in
the MMRF database file GA14.
C_SC'I""'I'YISO‘.I Other revenue. The qﬂ1 value is the corresponding element in

the MMRF database file GAl7.

o Table 2.3 continued
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Coefficient Description Value
C_SOFTYZOOq Depreciation. general govemment. The qm value is the corresponding clement in
the MMRF database file GA18.
C_SOFTY300q Financing transactions. The o™ value is the comesponding element in
the MMRF database file Galy.
C_SOFTY3 to, Net borrowings. The g value is the corresponding element in
the MMRF database file Ga20.
C_SOFT \‘32(}q [ncrease in provisions. The g value is the comesponding element in
the MMRF database file GA21,
(.'.'_SOF"I'YBE(}L| Other finarcing transactions. The g value is the comesponding element in
the MMRF database file Ga22.
C_SOFTQOOOq SOFT: expendititre-side wial. The g valve is the comesponding element in
the MMRF database file Ga23.
C_SOFTQL00, Expenditure on goods and services.  The q value is the corresponding element in
the MMRF database file Ga23.
C_SOFTQI lo‘l Govemment consumpiion. The g value is the commesponding element in
the MMRF databuse file GA25.
C.Sl')F-‘l'QIZO‘I Govemment investment. The g' value is the corresponding element in
the MMRF database file Gaz26.
C_SOF[QZOOq Personal benefit payments. The q'h value is the comesponding clement in
the MMRF database file GA2?.
C_SOFI‘QZI[}q Unemployment benefits. The q'® value is the comesponding element in
the MMRF database file GA28.
C_S{)F'I'Q?.l‘()q Other personal benefits. The g value is the comespanding element in
the MMRF database file GA2S.
C_SOFT (.'}300q Subsidies. The g™ value is the commesponding element in
the MMRF database file Ga3).
C_SOFTQJOOQ Interest payments, The q' value is the corresponding element in
the MMARF dutabase file Ga3l,
C_SOFI'QSOOq Commonwealth grants to regions. The q' value is the conresponding element in
the MMRF dutabase file Ga32.
C_SOFTQSqu Current grants, The q"‘ value is the comespending element in
the MMRF database (ile GA33.
C_SOFI‘QSZUq Capital grants. The ¢ value is the comesponding clement in
the MMRF database file Ga3s.
C_SO!-'I‘(')&()Oq COther outlays. The q'}' value is the comesponding element in
the MMRF database file GA3S.
C_SUBSIDIES Subsidies. The sum of the ¢lements of C_SOFTQ300.

C_HHLD‘t".’J(N.'lq

Dispasable income.

The g™ value is the corresponding element in
the MMRF database file HAQ1.

... Table 2.3. continued
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Coefficient Description Value
C_Ir'{HL[)‘{IC)(,'nq Primary factor income. The g value is the comesponding element in

C_HHLDY110,
C_HHLDY120,
C_HHLDY200,
C_HHLDY210,
C_HHLDY220,
C_HHLDY300,
C_HHLDY400,
C_HHLDY410,
C_HHLDY420,
C_HHLDY430,
C_HHLDY410,
C_LABSUP,
C_EMPLOY 4
C_HHLDDOO!
C_HHLDDOO2,
C_UPB
C_PBPR,
C_PBP

VALK_Tliq

Wages, salaries and supplements.
Non-wage primary factor income.
Personal benefit receipts.
Unemployment benefits,

Other personal benefits,

Gther income {ret).

Direct taxes.

PAYE laxes.

Taxes on non-wape primary factor
income.

Other direct taxes.

PAYE laxes,

Labour supply.

Persons employed.

Reciprocal of the unemployment
e,

Reciprocal of the preportion of the
unemployed to the employed.
National payments of
unemployment benefits,

Personal benefit payments,

National payments of personal
benefits,

Asset value of the capital stock in
period T+1.

the MMRF database filz HAO2.

The q"' value is the corresponding element in
the MMRF databuse file HARI.

The ¥ vatue is the comresponding element in
the MMRF database file HAO4.

The o vatue is the corresponding element in
the MMREF database file HAOS.

The q"‘ value is the corresponding element in
the MMRF database file HADS.

The q“'l value is the comresponding clement in
the MMRF dutabase file HAO7.

The q'F value is the conresponding element in
the MMRF database file HAOS.

The qﬂ' value is the corresponding element in
the MMRF database fite HAOY.

The q value is the comresponding element in
the MMRF database file HA10,

The qlh value is the comresponding element in
the MMRF datubase file HALL,

The qlh value is the corresponding element in
the MMRF database file HA12,

The q"‘ value is the cormesponding clement in
the MMRF database file HA10.

The g™ value is the comresponding element in
the MMRF database file RLBS,

The q'h value is the comresponding element in
the MMRF database file REMP.

The g™ value is given by the formula
C_LABSUPAC_ELABSUP-C_EMPLOY).

The qM value is given by the formula
C_EMPLOYAC_LABSUP-C_EMPLOY).

The sum of the elements of C_HHLDY210.

The g value is the comesponding element in
the MMRF database file MI104.
The sum of the clements of C_PBP_R.

The jqlh value is the corresponding element
in the MMRF databuse file VALK,

....Table 2.3, continued
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Coefficient

Description

Value

VALKT;
VALK_Oj_q
INVEST_O
DEPj
K_TERM
QCOEF, ,
BETA R,
DEBT_RATIO
R_WORLD

P_GLOBAL
BO

M_DEBT &
N_DEBT

C_POPq
C.RM,
C_PM,
¢.G,

C_PRI,

C_PAZ

C_NATLABSUP
C_NATEMPLOY

Asset value of the capital stock in
period T.
Asset value of the capital stock in
period Q.
Aszet value of investment in period

.0

Depreciation factor, one minus the
rate of depreciation.

A constant in equation
E_cureapTlA,

Ratio of gross to net rute of reurm,

Parumeter 10 distribute investment.
Can be thought of us risk premia.
National foreign debt to GDP rutic.

World real interest rate factor, one
plus the real world rate of interest.
Converts 34 into 'real’ terms,

Mational real trade deficit in year 0.

Constunts  in the foreign debt
accumulation equations.

Regional population.

Net interregional migration.
Net regional foreign migration,
Nel regionz] natural poputation.

Constant in the population
accumnulation equation.
Constant in the population
accumulation equation.
National labour supply.

National employment: persons.

The jq value is the comesponding element
in the MMRF database fike YALK.

The jq"‘ valie is the corresponding element
in the MMRF database file VALK,

The jg' vulue is the comesponding element
of the coefficient INVEST.

The jlh value is the cormesponding element in
the MMRF database file DPRC.

Its value is given by the formula 1+(1/T).

The jq value is the corresponding element
in the MMRF database file P027.

The jq¥ value is the corresponding element
in the MMRF database file BETR.

Its value is stored in the MMRF database file
DGDP.

Its value is stored in the MMRF database file
RWLD.

It is set equal to NATXIM,

Is wvalue is given by the formula
(NATAGGIMP-NATAGGEXP+NATX14-
NATXIMYP_GLOBAL.

Functions of time; see section 2.4.2 for their
formulas.

The q“‘ value is the comresponding element in
the MMRF database file RPOP.

The q'* value is the corresponding element in
the MMRF database file RRGM.

The q' value is the corresponding element in
the MMRF database ftle RFRM.

The g value is the corresponding element in
the MMRF database {ile RGRO.

The q value is given by the formula
100T(C_RM+C_FM+C_RM).

Its value is given by the formula SG(T+1).

The sum of the elements of C_LABSUP.
The sum of the elements of C_EMPLOY,
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Table 2.4. Dimensions of MMRF

Set TABLO  Description Elements
Name

coM COM Commodities 13:  Agrculure, Mining, Manufacturing.
Public Utilities, Construction, Domestic Trade,
Transport & Communication, Finance,
Housing, Public Services,
Community Services, Personal Services. )

Non-competing Imports .
RSOU REGSOURCE Regional 8: NSW, Victoria, Queensland,
sources South Australia, Westem Australia, Tasmania, :
Northemn Terrtory, ACT
IND IND Industries 13: Same as for COM
RDES REGDEST Regional 8: Same as for RSOU
destinations '
oce oce Occupation 8: ASCO categories !
types :
TEXP TEXP Traditionz! 2: Agriculture, Mining
EXPOITS
NTEXP NTEXP Non-traditional 1 1: Manufacturing, Public Utilities,
exports Construction, Domestic Trade,
Transport & Communication,
Finance, Housing, Public Services,
Community Services, Personal Services,
Non-competing Imports
ASOU ALLSOURCE  Originof goods 9 Same as RSOU plus foreign
MARG MARCOM Margin 2: Domestic Trade,

commodities  Transport & Communication
NONMARG  NONMARCOM Non-margin 11 Agriculture, Mining, Manufacturing,
commodities  Public Utilities, Construction. Finance. Housing.
Public Services,
Community Services, Personal Services,
Non-competing Imports
DDES DOMDEST Destinationof 9 Same as for RSOU plus “Federal”.
goods
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