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ABSTRACT 

This paper presents the theoretical specification of the MONASH-MRF 
model. MONASH-MRF is a multiregional multisecloral model of the 
Australian economy. Included is a complete documentation of the model's 
equations, variables and coefficients. The documentation is designed to 
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-%2. 

Keywords: multiregional, regional modelling, CGE, regional and Federal 
government finances. 
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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 Mulliregional Muhisectorat 
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. J. Harrison and K. R. Pearson 
for their helpful advice. 

2.1. Introduction 
MMRF 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, tiiere arc 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) accumulation relations between capital and 
investment, population and population growth, foreign debt and the foreign 
balance of trade, and; (iii) regional labour maiicet settings. 
Computing solutions for MMRF 

MMRF is in the Johansen/ORANI class of models' in that its structural 
equations are written in linear (percentage-change) form and results are 
deviations from an initial solution. Underlying the linear representation of 

' For an introduction to the Johansen/ORANi approach to CGE modelling, see Dixon, Pamienter, 
Powell and Wilcoxen (DPPW. 1992) Ch. 3. 



2 MONASH-MRF: A muliiregional model of Australia 

MMRF is a system of non-linear equations solved using GEMPACK. GEMPACK 
(see Harrison and Pearson 1994) is a suite of general purpose programs for 
implementing and solving general and partial equilibrium models. A 
percentage-change version of MMRF is specified in the TABLO syntax which is 
similar to ordinary algebra.^ GEMPACK solves the system of nonlinear equations 
arising from MMRF by convening 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) 
fomi 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 
computational 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. In a linear system, it is easy to 
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.^ In addition, when interpreting the results of the linear system, 
simple share-weighted relationships between variables can be exploited to 
perform back-of ihe-envelope calculations designed to reveal the key cause-
effect relationships responsible for the results of a particular experiment. 

The potendal cost of using 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 oveicomes 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* 
Notaiional 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 

^ The TABLO version of .MMRF is presented in the Appendix lo Chapter 3. 

^ See Horridge, Parmenter and Pearson (1993) for an example based on input demands given 
CES pn>duaion technology. 

* See Hanison and Pearson (1994) for an introduction lo the solution methods (including 
Euler) available in GEMPACK. For details on the Euler method, including the Richardson 
cxirapolaiion. see Dixon. Parmenler, Suiion and Vincent (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. 
Our definition of the percentage change in variable X is therefore written as 

x=100(f 

In deriving the percentage-change equations from the nonlinear equations, 
we use three rules: 

the product rule, X = PY2 => x = y + z, where P is a constant, 
the power rule, X = pY*̂  => x = ay, where a and p are constants, and 
the sum rule. X = Y -t- 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) arc solutions to the 
models underiying 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 p. 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 set 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 105, 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 
i.e., 105 9̂  2 X 10.3 X 5.!. 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). CEMPACK 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 -i- 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 0.990! percent 
(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 constant a 
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 elasticity 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, a. and own-price 
elasticities are identified by the prefix ELAST. Equations with share coefficients 
are typically written in the form of the sum-rule equation above. CoefficienLs 
associated with shares are levels values and therefore are written in uppier-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 TABIX) 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 MMRF. 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. 

* Note thai in our first step we have also updated the values of Y and Z, e.g., after the first step, 
our updaied value of V is 10.15 = lOxl.5/100. 

^ For example, if. in the power-rule equation, X is quantity demanded and Y is the price of X, a 
could be interpreted as a (constant) own-price elasticity of demand. 
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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 represeniation of the CGE core 
Figure 2.1 is a schematic representation of the CGE core's input-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 govemment demands in 

the Q regions. 
The rows show the structure of the purchases made by each of the 

agents identified in the columns. Each of the 1 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 intemiediate 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 ceil in the input-output 
table contains the name of the corresponding matrix of the values (in some base 
year) of flows of commodities, 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 
1 investors in Q regions. 

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

^ Section 2.2. draws on Horridge, Parmcnlerand Pearson (1993). 
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six users; equations determining commodity and factor prices; market clearing 
equations; definitions of commodity lax rates. In common with ORANi, the 
equations of MMRF's CGE core can be grouped according to the following 
classification: 

• producer's demands for produced inputs and primary factors; 

• demands for inputs to capital creation; 

• household demands; 

• export demands; 
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government demands: 

demands for margins; 

zero pure profits in production and distribution; 

market-clearing conditions for commodities and primary factors; and 

indirect taxes; 

Regional and national macroeconomic variables and price indices. 

Naming system 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; 
y 4=> investment; 
z <f=> quantity supplied. 

The main user numbers are: 
1 <=> firms, current production; 
2 <=> firms, capital creation; 
3 <=> households; 
4 <=> foreign exports; 
5 c^ regional government; 
6 <=> Federal government 

The number 0 is also used to denote basic prices and values. The source 
dimensions are; 

a t:> all sources, i.e., 8 regional sources and foreign; 
r <=> regional sources only; 
t <=> two sources, i.e., a domestic composite source and foreign; 
c » domestic composite source only; 
o <=> domestic/foreign composite source only. 

The following are examples of the above notational conventions: 
pla c» price of commodities (p), from all nine sources (a) to be used 

by firms in current production (1); 
x2c i=> 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 «=> agricultural land; 
lux <=> linear expenditure system (supernumerary part); 
marg «* margins; 
oci <=> other cost tickets; 
prim <=> all primary factors (land, labour or capital); 
sub <=> linear expenditure system (subsistence part); 

Sections 2.2.1 to 2.2.14 outline the structure of the CGEcore. 

2.2.1. Production: demand for inputs to the production process 

MMRF 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 (Xi.s,j.q) to minimise the costs 

8 
I:P1A,,.J,,X1AUJ,^. ij=l 13 q=I 8. (2.1) 
s=l 

of a composite domestic bundle 

XlQ.,, = CES(XlA,,.j,,,...,XIA,i,.j^), ij=l 13 q=l 8, (2.2) 

where the composite domestic bundle (XlCij.1,) 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 another. This is an application of the so-called Armington 
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(1969 1970) specification typically imposed on the use of domestically 
produced commodities and foreign-imported commodities in national CGE 
models such as ORANI. 

By solving the above problem, we generate the industries' demand 
equations for domestically produced intetrnediate 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 follou's: the 
commodity demand from each regional source is proportional to demand for the 
composite XlCjj^ and to a price term. The percentage-change form of the price 
term is an elasticity of substituUon, olCj, mukiplied 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|j^. is given by equation E_plc. In E_plc, the coefficient 
SI Aisjy is the cost share in of the ith commodity from the sth regional source 
in the jth industry from region q's total cost of the ith commodity from all 
regional sources. Hence, plCij.̂  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 commodity and the foreign imported 
commodity 

PlA,,f™ei,n.j,<,XIAi,f̂ i,„j.,-f PIC,j^XlC,j.,, i,j=l 13 q=l 8. (2.3) 

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

X10|,,, = CES(XlAi,„„i,„,j., XlC,j.,), ij=I 13 q=l 8. (2.4) 

As with the problem of choosing the domestic-composite, the Armington 
assumption is imposed on the domestic-composite 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_xla2, and 
E_plo. The first two equations show, respectively, that the demands for the 
domestic-composite commodity (XICJ ;„ ) and for the foreign import 

^ For details on the solution of input demands given a CES production fiinciion. and the 
linearisaiion of the resulting levels equation, see Dixon. Bowles and Kendrick (1980), DPSV 
(1982), DPPW (1992) and Honidge, Pamienterand Pearson (1993). 



Theoretical structure ojMONASH-MRF 11 

(XlAiforeignjxi) 1̂6 ptoporlional to demand for the domestic-composite/foreign-
import aggregate (XlOi.jq) and to a price term. The XlOjj^ are exogenous to 
the producer'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, olOj, 
multiplied by a price ratio representing the change in the price of the domestic-
composite (the plCij(, in equation E_xlc) or of the foreign import (the 
pl3|.f(j„;gn.j.q in equatioH E_xla2) relative to price of the domestic-
composite/foreign-import aggregate (the plOij^ in equations E_xlc and 
E_xla2). The percentage change in the price of the domesiic-
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 labour of the various occupation types are derived 
from the following optimisation problem for the jth industry in the qth region. 

Choose inputs of occupation-specific labour type m, XlLABOIj,q.n„ to 
minimise total labour cost 

!) 
lPlLABOIj.,.,XlLABOIi.,,,. j=l,...,13, q=l. ,8, (2.5) 

m=l 

subject to, 

EFFLABj.q = CES(XlLABOlj.q,J, j=l 13 q,m=l 8. (2.4) 
regarding as exogenous to the problem the price paid by the jth regional 
industry for the each occupation-specific labour type (PlLABOljqn,) and the 
regional industries' demand for the effective labour input (EFFLABj^,). 

The solution to this problem, in percentage-change form, is given by 
equations E_xllaboi and E_pllab. Equation E_xllaboi indicates that the 
demand for labour type m is proportional lo the demand for the effective 
composite labour demand and to a price term. The price term consists of an 
elasticity of substitution, olLABjq, multiplied by the percentage change in a 
price ratio representing the wage of occupation m (pltaboijqn,) relative to the 
average wage for labour in industry j of region q (pllabj^,). 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 SlLABOljqn, are value shares of 
occupation m in the total wage bill of industry j in region q. Thus, pllabj,(j is a 
Divisia index of the pllaboij.q.n,- Summing the percentage changes in 
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occupation-Specific labour demands across occupations, using the 
SlLABOIjqn, shares, for each industry gives the percentage change in industry 
labour demand (labindj,t,) 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 

PlLABj^EFFLABj^ + P]CAPj.jCURCAPj.q + PILANDj.̂ Nj.q 
j = I,....I3. q= l,...8. 

where PlCAPj^ and PlLANDj^ are the unit costs of capital and agricultural 
land and CURCAPj^ and Nj^ are industry's demands for capital and 
agricultural land, are minimised subject to the production function 

XIPRIM - C E s P ^ ^ ^ ^ ' - ' . ^ ^ ' ^ ^ ^ ^ i " . ^^" "l AI rKiMj^ - Lca^^ ^ I ^^g^^ ^ I ^,^p^^ ^ I LANDj. J 

j = 1 13, q= 1,...8, 

where XIPRIMjq is the industry's overall demand for primary factors. The 
above production function allows us to impose factor-specific technological 
change via the variables AiLABj^, AlCAPj^ and AILANDj^. 

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 (XIPRIMj^) and a relative price term. In 
change form, the price term is an elasticity of substitution (oIFACj.(j) 
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_facj,j). given by equation E_xi_fac, is 
again a cost-weighted Divisia index of individual prices and technical changes. 
Demands for primary-factor and commodity 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 

, — L - ^ M i N f x i O . .X1PR1M,„,X1QCT,„ 
'^• ' '"Alj^ ' ^ " \ ' ^ ' ^ ' J ' i AlPRlMj,q AlOCTj.4^ 

i,j= r....,!3, q= 1 8. 

In the above production function, Zj^ is the output of the jth industry in region 
q, the Alj^ are Hicks-neutral technical change terms, XlOCTjq are the 
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industries' demands for 'other cost tickets'^ and AlOCTj^ which are the 
industry-specific technological change associated with other cost tickets. 

As a consequence of the Leontief specification of the production 
fiinction, each of the three categories of inputs identified at the top level of the 
nest are demanded in direct proportion to i^q as indicated in equaiions E_xlo, 
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 diese inputs Uiey 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 
commodity (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 i (X2Ci.j,q) is minimised 
subject to the CES production function 

X2C,j.q=^CES(X2Ai.,.j.q X2Ai.gj.,) i j = 1,...,13 q= 1 8, 

where the XACu.j.q 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. 

Similarly, at the second level of the nest, the total cost of the 
domestic/foreign-import composite (X20ij^) is minimised subject to the CES 
production function 

X20i.j.^= CES(X2Ai.for.ig„j.q,...,X2Ci.i,q). i,j = 1,....13 q = !,...,8, 

where the X2Ai,foreignj,q are demands for the foreign imports. 
The equations describing the demand for the source-specific inputs 

(E_x2al, E_x2a2, E_x2c, E_p2c and E_p2o) 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_p2o). 

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 

Y =MINI ^^^'''''i 
lfj.q-MllNK2INDi.j,, 

i,j= 1 13, q= 1,...,8. (2.5) 

where the total amount of investment in each industry (Yj.q) is exogenous to the 
cost-minimisation problem and the A21NDij_t, are technoiogical-change 
variables in the use of inputs in capital creation. The resulting demand 
equations for the composite inputs lo capital creation {E_x2o) correspond to the 
demand equations for the composite input to current production (i.e., E_xlo). 
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Determination of the number of units of capital to be formed for each 
regional industry (i.e., determination of Yĵ ) depends on the nature of the 
experiment being undertaken. For comparative-static experiments, a distinction 
is drawn between the short run and long run. In short-run experiments (where 
the year of interest is one or two years after the shock to the economy), capita] 
stocks in regional industries and national aggregate investment are exogenously 
detennined. Aggregate investment is distributed between the regional 
industries on the basis of relative rates of return. 

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 exogenously determined economy-wide rate of 
return, and that the allocation of capital across regional industries adjusts to 
satisfy exogenously specified relationships between relative rales of return and 
relative capital growth. Industries' demands for investment goods is determined 
by exogenously specified investment/capital ratios. 

MMRF can also 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 

demand, which is determined by the Stone-Geaiy nest of the structure, differ 
form the CES pattern established in sections 2.2.1 and 2.2.2.10 Xo analyse the 
Stone-Geary utility function, it is helpful to divide total consumption of each 
commodity composite (XSOĵ y) into two components: a subsistence (or 
minimum) part (X3SUB|^) and a luxury (or supernumerary) part (X3LUX;y) 

'^ For details on the derivation or demands in ihe LES, see Dixon. Bowles and Kendrick (1980) 
and Horridge. Pamiemer and Pearson (1993), 
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X30i.q = X3SUBi.q + XSLUXi.̂ , i = 1 ,...,13, q = 1 8. (2.6) 

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

UTILITY, = Q^Q^jg ix3LUXi/' '^ ' ' ' -^ q = 1 8, (2.7) 

where 

13 

XA3LUXi.q=l q = ! 8. 

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

P30i.qX3LUXi.q = A3LUXmLUXEXPq i = l 13 q ~ l 8, (2.8) 

A3LUXiq may be interpreted as the marginal budget share of total spending on 
luxuries (LUXEXPq). Rearranging equation (2.8). substituting into equation 
(2.6) and linearising gives equation E_x3o, where the subsistence component is 
proportional to the number of households and to a taste-change variable 
(a3subi,i,), and ALPHAJi., 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_a3!ux provide default settings for the taste-
change variables (aSsub^q and aSluXĵ ). which allow for the average budget 
shares to be shocked, via the a3comi^, 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. Exports account for 
relatively large shares in total sales of agriculture and mining, but for relatively 
small shares in total sales for non-lraditional-export commodities. 

The traditional-export commodities (X4Rjs, ie agricult,mining) are 
modelled as facing downwardly-sloping foreign-export demand functions 
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EXP_ELAST, 
f P4R ^ 

X4R;, = FEQ|^Pgp.^^ypgpJ i= l ,2 , s=I,...,13. (2.9) 

where EXP_ELASTi is the (constant) own-price elasticity of foreign-export 
demand. As EXP_ELASTi is negative, equation (2.9) says that traditional 
exports are a negative function of their prices on world markets (P4R| J. The 
variables FEQ; and PEP; 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 
constant-elasticity demand curve, similar to those for traditional exports (see 
equations E_aggnt_x4r and E_aggnt_p4r). 

2.2.5. Covernmenl consumption demands 

Equations E_x5a and E_x6a determine State government and Federal 
government 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 government consumption expenditure can 
be set to preserve a constant ratio with national private consumption 
expenditure by exogenising the 'f6' variables in equation E_x6a. 

2.2.6. Demands for margins 

Equations E_xlmarg, E_x2marg. E_x3marg, E_x4marg, E_x5marg 
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 (e.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 models, the price system underlying MMRF 
is based on two assumptions: (i) that there are no pure profits in the production 
or distribution of commodities, and (ii) that the price received by the producer 
is uniform across all customers. 
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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 
commodities' 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 returns to scale which characterise the 
model's production technology, equation E^pOa defines the percentage change 
in the price received per unit of output by industry j of region q (pOa j g) 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 
variable). These cost-share-weighted averages define percentage changes in 
average costs. Setting 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 j^) as 
the percentage change in the effective average cost of producing the unit. 

Zero pure profits in imports of foreign-produced commodities is 
imposed by Equation E_pOab. The price received by the importer for the ith 
commodity (POAiforeî n) is given as product of the foreign price of the import 
(PMj), the exchange rate (NATPHI) and one plus the rate of tariff (the so-called 
power of the tariff: POWTAXM;)". 
Zero pure profits in distribulion 

The remaining 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_p2a, 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 

" Iflhe tariff rate is 20 percent, the power of tariff is 1.20, If the tariff rate is increased from 20 
percent lo 25 percent, the percentage change in the power of the tariff is 4. i.e.. I00"'(1.25-
1.20)/1.20 = 4, 
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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_mkt_clear_margins imposes die assumption that margins are produced in the 
destination region, with the exception Uiat 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. Import 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_deltaxl to E_deltax6 contain the default rules for setting 
sales-tax rates for producers (E_deltaxl), investors (E_deltax2), households 
(E_deltax3), exports (E_deliax4), 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 variables (deltax(i), i=l,...,6) being the ordinary change in 
the percentage tax rate, i.e., the percentage-point change in the tax rate. Thus a 
value of deltaxl of 20 means the percentage tax rate on commodities used as 
inputs to current production increased from, say, 20 percent to 40 percent, or 
from, say, 24 to 44 percent. 

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

Equations E^taxrevl 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 corresponding 
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 
rale(T), i.e., 

TAXREV = BASxT. 

Hence. 

ATAXREV = TABAS + BASAT (2.10) 

The basic value of the commodity can be written as the product the producer's 
price (PC) 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(pO + xa) + BASxdeltax 

where 

^ATAXREV^ 
taxrev=100l T ^ X R E V / 

TAX = BASxT 

fAPO\ 

po=ioo[-^j 

^YAXA^ 
x a = 1 0 0 ( ^ ^ 

and 

deliax= lOOxAT 

2.2. W. Regional incomes and expenditures 

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

Income-side aggregates of regional gross product 
The income-side components of regional gross product include 

regional totals of factor payments, other costs and the total yield from 
commodit)' taxes. Nominal regional factor income payments are given in 
equations E_caprev, EJabrev and E_Indrev for payments to capital, labour and 
agricultural land, respectively. The regional nominal payments to other costs 
are given in equation E_oclrev. 

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 q (AGGCAPq) is the sum of the 
payments of the j industries in region q (CAPITALj^), where the industry 
payments are a product of the unit rental value of capital (PICAPj^) and the 
number of units of capital employed (CURCAPj^) 

13 

AGGCAP^ = S P I CAPj,qCURCAPj.4, q = ! 8. (2.12) 
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Equation (2.12) can be written in percentage changes as 

13 

caprev ĵ= (l.O/AGGCAPq)XCAPiTALj^{pIcapj.q + curcapj.̂ ,), 
i=' 

q = l 8, 

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

, MAGGCAP,,^ 
caprev,= 100|^^CC^^pJ'j q=I, . . .8. 

The regional tax-revenue aggregates are given by equations E_taxind, 
E_taxrev6 and E_taxrevm. E_taxrev6 has been discussed in section 2.2.9. 
E_taxind detennines 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 
(taxremq). Equation E_taxrevm is similar in form to equations E_taxrev] to 
E_laxrev6 discussed in section 2.2.9. However, the tax-rate term in equation 
E_taxrevm, powiaxm,,, refers to the percentage change in the power of the tariff 
(see footnote 2) rather than the percentage-point change in the lax rate (as is the 
tax-rate term in the commodity-tax equations of section 2.2.9). 
Expendilure-side aggregates of regional gross product 

For each region. MMRF contains equations determining aggregate 
expenditure by households, investors, regional govemmeni, the Federal 
government and the interregional and foreign trade balances. For each 
expenditure component (with the exception of the interregional trade 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 ĉ  is 
determined by the equation E_c_a. This is not the case. Nominal household 
consumption is determined either by a consumption function (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 household 
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_othreal5, 
E_othreaI6, E_inl_exp, E_int_imp, E_expvol and EJmpvol. 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_othnom5, E_odinom6, E_export and E_imp (remembering that the model 
does not include explicit equations or variables 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 RHS of EJnt_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 (pllaboiji,.^) into the percentage change in 
the wage received by the worker (pwageij^) and the percentage change in the 
power of the payroll tax (arpij^). Equation E_pwagei allows for the indexing of 
the workers' wages to the national consumer price index (natxiS, 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_diffq) is defined as the difference the aggregate regional real 
wage received by workers (pwagCq - 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 employment of each of the eight occupational skill groups. 

'^ 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 regionai 
prices of labour and capital. 

2.2.13. Other miscellaneous regional equations 

Equation E_plocl allows for the indexation of the unit price of other 
costs to be indexed to the national consumer price index. The variable floctj^ 
can be interpreted as the percentage change in the real price of other costs to 
industry] in region q. 

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

Equation E_ximpO 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 regional counterparts. 

2.3. Government finances 

In this block of equations, we determine the budget deficit of regional 
and federal governments, aggregate regionai household consumption and Gross 
State Products (GSP). To compute the government deficits, we prepare a 
summary of financial transactions (SOFT) which contain government income 
from various sources and expenditure on different accounts. To determine each 
region's aggregate household consumption, we compute regional household 
disfMDsable income and define a regionai 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: 

(i) 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 returns to factors and production taxes. 
Regional value added is used in the determination of the income side of gross 
regiona! 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 household-disposable-income block in Figure 2.5. 

The miscellaneous block in Figure 2.5 contains intermediary 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 typses 
of equations in the miscellaneous block: (i) aggregating equations that form 
national macroeconomic aggregates of the expenditure and income sides of 
GDP by summing the corresponding regional macroeconomic variables 
determined in the gross-regional-product block and; (ii) mapping equations that 
rename 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 governments' 
budgets. On the income side are government tax revenues, 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 fmance block of equations 

Finally, we come to the household-disposabie-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 
to 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 'hhldyOOO' represents the percentage change 
in household disposable income. Its associated coefficient is 'C_HHLDYOO' 
which represents the level of household disposable income. 
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We have given specific notation to 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: 

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

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

(iii) dompq*** (domestic regional production, an expenditure 
component); 

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

(v) softq*** (summary of financial transaction, an expenditure 
compKinent) and; 

(vi) hhldy*** (a household income component). 

In each anay 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.e., 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_201_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 detemiined in the CGE core. Equation E_z03_r 
shows that payroll taxes are determined by the pre-tax wage bill and the payroll 
tax rate. Equations E_z04_r and E_z05_r show that the return to 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_z09_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_20**' equations from which the '_r' suffix has been omitted. 
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Figure 2.6. Components of regional value added 
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Equation E_zg_r defines regional gross operating surplus (COS) as the 
sum of imputed wages and returns to fixed capital, working capita! 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_dompylOO, 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 categories of indirect taxes. 

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

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_dompyl 10, 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 PAVE lax 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_dompqOOO. Domestic absorption is defined in equation E_dompqlOO as the 
sum of private and public consumption and investment expenditures. Equations 
E_dompqI10 to E_dompql50 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_dompqI50, that the shares of private and government investment in total 
investment are fixed. Equations E_dompq2!0 and E_dompq220 show that 
regional exports and imports are also taken from the CGE core. The difference 
between regional exports and imports fomis 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_bsiar defines the 
percentage-point change in the national balance of trade surplus to national 
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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 

XDOMPQ3OO4 

BSTAR =^^^ y^ , 

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

fi 

XDOMPQ300^jdompq300i, 

lOOxABSTAR - bslar = ̂  :^ y ^ yn, 

where 

ft 

NATB = IDOMPQ300^. 
q=l 

Aggregate national income taxes are calculated in equation E_iy. 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 CPI. 

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 government consumption 
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 residual in equation E_ig, as the difference between total 
aggregate total investment and aggregate private investment. Equation 
EJg_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 sum of regional 
governments' 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 rale 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 State Finance Statistics 
(cat. no. 5512.0) of the Australian Bureau of Statistics (ABS). 

The SOFT accounts contain equations explaining movements in the 
income and expenditure sides of the governments' 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 are further divided into direct 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 government), other commodity taxes and production taxes. 
Commonwealdi 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 govemment revenue and govemment expenditure. If 
govemment expenditure exceeds/is less than govemment revenue (i.e.. the 
government budget is in deficit/surplus), then financing transactions 
increase/decrease as either the governments' net borrowings increase 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 

'* The reader will note that financing transactions includes a third item, increase in provisions. 
This is a very small item in the govemmenis' SOFT accounts and in model simulations we hold 
its value fixed al zero change. 
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Figure 2.9. Summary of Financial Transaction (SOFT): income side 
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the specification of movements in the income-side components of the SOFT 
accounts as presented in section 2.3.4 of Table 2.1. 

Equation E_softyIll shows that Federal government income tax 
collections are mapped from the miscellaneous block based on the 
corresponding variable in the gross-regional-product block. Equations 
E_softyll2A and E_softyIi2B impose the assumption that regional 
government and Federal government collections of 'other direct taxes' move in 
proportion 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_softyl 10. 

Federal government tariff revenue is mapped from the CCE core to 
equation E_softyl21. 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 government collections of 'other commodity taxes' are calculated in 
equation 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_softy 123a shows that the regional governments' 
collections of payroll taxes are mapped from the value-added block. In equation 
E_softyl23b, 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^I26A show that 
regional governments' collections of. respectively, property taxes, land taxes 
and other indirect taxes, are mapped from their corresponding values in the 
value-added block. Equation E_softyl26B ties movements in Federal 
government 'other indirect taxes' to the weighted average of movements in 
regional governments' 'other indirect taxes'. 

Equation E_softyl20 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 commodity taxes and the production 
taxes. 

Interest received by governments'^ is determined in equation 
E_softyl30. We assume that interest received and interest paid by the 
government move in proportion with the size of the economy as measured by 

'•* This iiem includes gross imcresi received on bank balances, invesimcnt and advances of the 
government (see ABS cat. no. 1217.0) 
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nominal gross regional product for regional governments, and nominal national 
GDP for the Federal government.' ̂  

The next item of government revenue applies only to regional 
governments and is Commonwealth grants. Equations E_softyl4l and softy 142 
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_softyI41 and E_softyl42 include shift 
variables which allow the default option to be overridden. 

The final item of government revenue, "other revenue', is described in 
equation E_softyl50 (for regional governments) and equation E_softyl50B 
(for the Federal govemmeni). As with Commonwealth grants, the default 
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 nominal GDP. Also in common with the 'grants' equations is the 
presence of shifters which allow the default option to be overridden. 

Equation E_softylOO sums the various components of government 
revenue to determine total government revenue. 

Equation E_softy3(X) identifies the budget deficit or surplus as the 
difference between government expenditure and government revenue. As 
mentioned above, financing transactions consists of three 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_sony320 
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_softy3{X) 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 expenditure 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 
government includes the same five categories, in common with the regional 

'* We would prefer to relate the change in govcmmem interest receipts and payments to 
changes in the level and composition of government debt. At this stage of the model's 
development, wt lack a !;pccificaiion of the mechanism by which the govemments may target 
and achieve a particular debt outcome. Our current specification of interest paymenLs is 
consequently ad hiK. 



Theoretical structure of MONASH-MRF 37 

Cniu-
RC{nBl-

Pnilui,1 
BlKLt 

-

u 
CMtnuRM 
CnBuoTlin 

CiMinuKM 
tmotiran 

1 V* 
\ 

SwbMilki 

mcicm 

OMlJirm 

Ccixh 
n l 

Smkn 

H>u<ch<W. 
DnpniiMc 

b u m 
aiXL* oa<a 

PcfHina] 
Bcncrm 

SOFTAiuwia: 

CwRM 
CrMU 

Ciprtil 
C o i u 
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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_sofiqOOO 
which gives the total, for each governments' expenditures. 

Government expenditure on goods and services consists of government 
consumption expenditure and investment expenditure (equation E_softqlOO). 
Government consumption expenditure (equation E_softqllO) is mapped from 
the miscellaneous block based on the corresponding nominal government 
consumption expenditure variable in the CGE core. Likewise, government 
investment expenditure (equation E_softqI20) 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 household-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 
leaves 'other personal benefit payments' (equation E_soflq220) to be delemiincd 
rcsiduatty as the difference between personal benefit payments and 
unemployment benefits. 
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Equations E_softq300A and E_softq300B determine payments of 
subsidies by regional governments and the Federal government respectively. 
These equations impose the assumption that the ratio of the government 
payment of subsidies to commodity tax revenues is constant. 

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

Expenditure by the Federal government on grants to the regions 
(equation E_softq500) consists of grants for the purposes of consumption 
expenditure (equation E.softqSlO) and capital expenditure (equation 
E_softq520). 

The final item in the governments' 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 govcmmcnls. It 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_realdeff defines the corresponding 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 
lax' variable (softy 112) to the variable name 'iod_r'. 

2.3.5. Household disposable income 

This block of equations computes the various components of regional 
household disposable income. Bgure 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_hhldyOOO 
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_hhldylOO). 
Movements in wage income and non-wage income are determined in the value-
added block (equation E_hhIdylIO and E_hhldyl20 respectively). Personal 



Theoretical siructure of MONASH-MRF 39 

SOFT 
Accounts 

CGE 
Core 

f>\ 

Regional Pop. 
& Lab.Market 

k. Block J 

-> 

Other 
Personal 
Benefits 

Unemployment 
Benefits 

- ^ Personal 
Benefits 

Household 
Disposable 

Income 

Figure 2J1. Household disposable income 

benefit payments ore consist of unemployment benefits and other benefit 
payments (equation E_hhldy200). Equation E_hhldy210 shows that 
unemployment benefits are indexed to the national 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 to 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 Rgure 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 corresponding variable taken from the SOFT accounts. 

There are five remaining equations in this block. The first is a mapping 
equation, E_ydr, that maps regional household disposable income to a variable 
to be used in the consumption-function equation described above in the 
miscellaneous-equation block (see section 2.3.3). The next equation. E_upb, 
aggregates regional unemployment benefits to form total unemployment 
benefits. This variable 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 governments' payments of personal benefits. The founh 
equation, E_pbpA, calculates aggregate personal benefit payments by summing 
the regional payments. The final equation, E_pbpB, uses the value of the 
aggregate payments of personal benefits determined in E_pbpA and the 
regional payments determined In E_pbp_r, to determine Federal government 
payments of personal benefits in the SOFT accounts. 

2.4. Dynamics for forecasting 

This block of equations facilitates medium-run and long-run 
forecasting experiments, and the movement between comparative-static and 
forecasting versions of the model. The equations link key flow variables 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 debt 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 comparative-static and forecasting versions by different settings 
of exogenous variables within a common set of equations. 
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Comparative 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 lime. The base period (period 
0) level of employment is at A and B is the level which it would attain in T 
years time if some policy, say a tariff 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 100(C-B)/B, showing how employment in period T would be 
affected by the tariff change alone. 

Employment 

Change 

years 

Figure 2.12. Comparative-static interpretation of results 

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 run versus long run comparative-static simulations is the 
treatment of industry capital. Short run simulations are characterised by the 

'* This section draws on Horridge. Parmtnter and Pearson (1993). 
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assumption of fixed industry capital stocks. That is, industiy capital stocks arc 
held at their pre-shock level. Econometric evidence suggests that a short>mn 
equilibrium will be reached in about two years, i.e., T=2 (sec Cooper, McLaren 
and Powell, 1985). The typical long-nin assumption is that industry capital 
stocks will have adjusted to restore (exogenous) rales of return. This might take 
six years, 10 years or 20 years, i.e., T=6, 10 or 20. In cither 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 to 
policy analysis. Business and government planners, however, require forecasts 
of industry output, prices and other variz^Ies to infomi 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 0 and period T. In contrast to 
comparative-static simulations, which usually show the effect of one or a few 
exogenous changes, forecasting simulations normally show the effects of all 
exogenous changes assumed to occur over the simulation period 0 to 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 capiial and investment 

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

Kj„,..i = Kj^.DEPj+ Yj^„ j=l,...,13, q=l 8, t=0 T, (2.13) 

where Kĵ ., is industry j's, in the qth region, capital stock in year I, Yj^j is 
industry j's, in the qth region, investment in year t and DEPj 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 

Kĵ .T*. = Kj^.TDEPj+Yi^T. j=l 13. q=l 8 (2.14) 

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

Change 

years 

Figure 2.13. Forecasting interpretation of results 

year 0 in Figure 2.13. That is, wc compute the values of variables at year T, 
given initial values of the model's variables at year 0. For example, wc solve for 
Kj.q.T*i, Kj.q.T and YJ^.T for initial values. Kj_q.o and Yjj,.o- The initial values of 
the model's variables must represent a solution to the model's equations. 
Therefore, to solve MMRF. wc require a database which represents an initial 
solution to the model's equations. For the equations of the CGE core, the input-
output data, schematically represented in Figure 2.1, provide an initial solution. 
Similarly, the database for the govcmment-financc 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 basecase 
values (which are from a single period) guarantee an initial solution. Typically, 
our initial solution for a variable, say Xj, is XQ. However, unless by 
coincidence 
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Kj^^(DEPj-l) + Yĵ .o = 0. j=l 13. q=l 8 (2.15) 

{Kĵ .o, Kjqj), Yj^ol is not a solution for (KJ^.TH. KJ.^T. YJ^.T1- We solve this 
problem by the purely technical device of augmenting equation 2.14 with an 
additional term as follows: 

Kĵ .T.i = K^^,TDEPJ + Yĵ .T - F[Kj^„(l - DEP^ - Yj^,,]. 
j=l 13, q=l 8 (2.16) 

where the initial value of F is minus unity so that equation 2.14 is satisfied 
when Kĵ .T*i 3"^ Kj^j equal Kj.y.o and Yj^j equals Yj^o. In forecasting 
simulations, we shock F to zero (AF=1). In equation 2.16, {Kĵ o, Kĵ .i). Yj^o, -
1} is now a true initial solution for (KJ^JT.,, KJ^T. YJ^.T. F) . and the forecasting 
solution for equation 2.16 is {KJJ,.T+I. ^]^.T^ ^j.q.T. OJ. where the 'asterisk' 
denotes a forecast solution. 

Taking ordinary changes in F and percentage changes in KJ^,T*|, KJ^J 
and Yj.q.T. equation 2.16 becomes 

Kĵ T.ikî .T*i = Kĵ .TDEPjkĵ .T + Yĵ .Tyĵ .T - lOOAFtKj^^d - DEPj) - Yj^,,). 
j=l 13. q=l 8,(2.17) 

where, according to our 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 ordinaiy change in a variable. Notice that ihc 
presence of the last term on the RHS of equation 2.17 means that kj^jti 'S the 
percentage deviation of the capital stock In industry j , region q, from the initial 
(base-year) value of its capital stock, i.e., all variables, including the T+l 
variables, are deviations from their values in the same base year. 

Equation 2.17 is reported 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: 

Kj.q.T»l » VALK.TI^; 
l4,.T » VAl.K_Tĵ ; 
DEPj «* DEP|; 
Yĵ .T » INVESTĵ .: 
Kj.q.o C=> VALK_Oĵ ,; 
Yĵ .o « INVEST.O ;̂ 
'̂ j.q.T.i <=>curcap_iljjj; 
kj.4.T <=> curcapj^; 
yjA|.T « y;^, and; 
AF c^ dclkfudge. 

The next equation of this section, E_curcapTI A, sets the growth in the 
capital stock between the forecast year (year T) and the year following (year 
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T+l) equal to the average annual growth rate over the forecast period, i.e.. the 
average between year 0 and year T. Using the notation of equations 2.14 to 
2.17. 

i 
Kj.4.T*./Kĵ .T = (Kj^yKj„^)^ j=l 13. q=I 8.(2.18) 

Remembering that K-^jn is a constant and rearranging, the percentage change 
font) of equation 2.18 is 

kj...T.. = (T- l)ICĵ .T. j=I.....!3. q=l 8.(2.19) 

where the mapping given above for equations 2.17 and E_yTA also apply for 
equations 2.19 and E_curcapTlA. with the addition that (^-1) In equation 
2.19 is represented by the coefficient K_TERM in equation E_curcapTlA. 

The comparative-static alternative to the above forecasting 
specification is given by swapping equation E_yTA for equation E_ytB and 
equation E_curcapTIA for E_curcapTlB. We must remember that our 
interpretation of the model Is different in comparativc*slatic 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 yearT. is equal to the percentage change in an industry's investment in 
year T. Equation E_curcapTlB says the percentage change in an industry's 
capital stock in year T+l, is equal to 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 (rCL) ^nd the world interest rate 
(nair^tot), that is, the variable f_ratc_xxjj, in equation E_f_rate_xx. on the 
endogenous list." With industries' capital stocks set at zero change, equation 
E_yTB ensures that the percentage change in industries' investment (y^^) arc 
also zero, when the default option, of setting the shift variable (delf.rate^^j) 
cxogcnously and at zero, is taken. The assumption is that 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 

'^ For a full diKussion of altcmaiive model 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 industries' capital stocks 
are determined endogenously and the relationship between the industries rates 
of return and the worid interest rate is exogenous, i.e., curcap̂ ^ is endogenous 
and f_ratc_xx^ is exogenous. Equation E_curcapTIB ensures that the 
percentage increase in industries' capita] stocks in year T+l is the same as the 
percentage increase in capital stocks in yearT. 

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

kĵ T.i = ki.,.T. j=I 13. q=l 8.(2.20) 

then the percentage change form of equation 2.14 can be written as 

Kî T»|kî T= KJ^.TDEP^J^T+ Yj^ry^T. j=l 13. q=l 8. (2.21) 

Rearranging equation 2.21 gives 

(Kĵ T î- K:ĵ .TDEPj)kĵ T= Yĵ Tyw.T. j=l 13. q=l 8. (2.21) 

From equation 2.14, we note that 

Kî T*. - KJ^.TDEPJ= Y^T. j=l 13. q=l 8. (2.22) 

hence, 

kM.T=yj.q.T. j=l 13. q=l 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 equation defining aggregate 
economy-wide investment These equations are common to both the forecasting 
and comparative-static versions of the model. 

Equation E_TO in Table 2.1, section 2.4.1. defines the percentage 
change in the rate of return on capital (net of depreciation) in industry j . region 
q. InlevelsthisisthcratiooftherentalpriceofcapiiaI(PICAPj,j) to the supply 
price (PIĵ ), minus the rate of depreciation. Hence, the coefficient QCOEFĵ  is 
the ratio of the gross to the net rate of return. 

Equation E_f_rale_xx makes the change In the net rate of return 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 fasl-/$low-growing industries 
requiring premia/accepting discounts on their rates of return. The parameter 
BETA_Rj.t, specifies the strength of this relationship. The variable f_rate_xXj,q 
allows exogenous shifts in the industry's rate of return 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. Accumidalion of national foreign debl^^ 

This section contains equations modelling 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_WORLD) + 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 rale factor; one plus the world real interest rate, 
which we treat as a parameter. 

In the forecast simulations, vi'c 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 T-l 

DEBTT = DEBT„(R_WORLD) + X B , ( R _ W 0 R L D ) '" (2.25) 

We also assume that the trade deficit in the time span 0-T follows a straight 
line path 

B,= B„ + f(BT-B„). t=0 T. (2.26) 

Thus 

_ T-l 

DEBTT = DEBT( , (R_W0RLD) + X[B(, + ̂  (By - B„)](R_W0RLD) 
1=0 

(2.27) 

Equation 2.27 can be written as 

'^ This section draws on Horridge. Parmentcr and Pearson (1993). 
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DEBTT - DEBTo = DEBTo(R_WORLD^-l) + B„N_DEBT + (BT-BO)M_DEBT 
• (2.28) 

where 

T-l 
,T.(-I 

M _ D E B T = I T C R . W O R L D ) (2.29) 
1^1 

and 

N _ D E B T = i(R_WORLD)^''. (2.30) 
1=1 

Notice that DEBTj is linearly related to Bj, and to predetermined values of 
DEBTO and B,,. We treat DEBTT and BT as variables, and DEBTo. B,, and 
R^WORLD as parameters. As explained above, our initial solution for 
(DEBTT.BT) is (DEBTu,Bo}. Analogous to the capital accumulation relation in 
section 2.4.1, unless 

DEBT„(R_W0RLD"^-1) + B Q N . D E B T = 0. 

these values for DEBTT and BT will not satisfy equation 1.28. The resolution of 
the problem is to augment equation 2.28 with an additional variable DFUDGE 
as follows; 

DEBTT - DEBTO = [DEBTO(R_WORLD'^-1) + BoN.DEBT]DFUDGE 

+ (BrBo)M_DEBT. (2.31) 

We choose the initial value of DFUDGE to be 0 so that equation 2.31 is 
satisfied when DEBTT = DEBTQ and BT = BQ. In forecasting simulations, we 
shock DFUDGE to 1 (ADFUDGE=1). Then equation 2.31 is equivalent to 
equation 2.28, and our percentage-change results are consistent with equations 
2.25 to 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 

deldebtT = [DEBTOCR WORLD^-l)+BoN_DEBT]deldfudge+M_DEBTdclbtT. 
(2.32) 

Equation 2.32 appears in Table 2.1, section 2.4.2 as equation E_de]debt. 
Since R_WORLD is a (fixed) real foreign interest rale. 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 arc 
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measured in year-t Australian dollars ($A). 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 means 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_dclbt defines the ordinaty change in the real trade deficit 
The levels form of this equation Is 

NATXlMxNATlMPVOL - NATXI4xNATEXPV0L 
^ ^ = P.GLOBAL • *^-^^' 

where BT is the national real foreign trade balance (By in equations 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 (delbt) 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 debt/GDP ratio. In the levels, the debt/GDP ratio (DEBT_RATIO) is 
given as 

DEBT_RATIO = DEBT/(NATGDPEXP/P_GUDBAL). (2.44) 

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

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

The fmal accumulation equation is one which relates regional 
population to various elements of regional population growth. Wc 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, foreign migration and interregional migration. The block also includes 
various regional labour market relationships. For each region, the system is 
designed:to allow for either: (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, regional 
participation rates or regional wage relativities, or, (ii) an exogenous 
determination of all the previously mentioned variables of the regional labour 
market and an endogenous delennination 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 foreign migration) 
from a demographic model thereby exogenously determining regional 
populations. For example, the ABS (cat no. 3222.0) makes forecasts of these 
flows and: of regional population. The labour market & migration block of 
equations can then be configured to detemiine regional labour supply from the 
exogenously specified regional population and given settings 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 to accommodate the labour market outcome. Fixing wage 
differentials determines the demand for labour so that with regional labour 
supply given, the model will determine regional unemployment rates as a 
residual. 

In alternative (ii), interregional wage differentials and regional 
unemployment rates are exogenously specified. The labour 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. 

Tlie equations of this block have been designed with sufficient 
flexibility to allow variations on the two general methods described above. 
Importantly, the block allows for some regions to be subject to method (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,,, + RMq,,+G .̂,. q=! 8, t=l T, (2.45) 
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where POP ,̂, is regional population in year t. VH^ is the net migration of 
overseas residents to region q in year t, RM,,j net migration of residents from 
other regions to region q in year X and G ĵ is region q's natural growth in 
population in year (. 

Accumulating on the basis of equation 2.45 over the period 0-T, we 
can derive a value for regional population in year T (POPq.T) 

T 

POP,.T = POP,.o + I ( F M , , + RM,, +G.,,), q=l 8. (2.46) 
c l 

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,,o + f(FM,.T - FM .̂o). q=l 8, t=0 T. (2.47) 

RM .̂, = RM ,̂o + f(RMq.T-RM^,0. q=l 8, t=O.....T' (2.48) 

and 

G4. = G,,o + ?(G,.T-G,^). q=I 8. t=0 T. (2.49) 

Substituting equations 2.47 to 2.49 into equation 2.46 and rearranging gives 

POP,.T - POP,.o = T(FM,.o + RMq.o +G,.o) + T [(FM,.T - FM<,.o) 

+ (RM,.T - RM^,,) + (G,.T - G,.o)l, q=I 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(FM4.o+RM .̂o+Gq.n) = 0, 

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

POP4.T - POP .̂„ = T(FM4j, + RM .̂̂  +G .̂u)RPFUDGE 
+ T^ [(FM,.T - FM,.n) + (RM,.T - RM,.o) + (G,.T - G,.o)]. 

q=l 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 I, (ARPFUDGE=1). 

Treating the zero subscripted elements and T in equation 2.50 as 
constants, and taking the percentage change in POPq.T (popq) and ordinary 
changes in F M ^ T . RM<,.T. Gq.T and RPFUDGE (del_fm^, dcl_rm^. del_g4 and 
delrpfudgc, respectively), gives equation E_deI_rTn in Tabic 2.1. section 2.5.1. 
The following list maps the coefficients from equation 2.50 to equation 
E_del_nTi: 

POPgT^C^POP^; 
1 OOT(FMq 0 + RMq 0 +G^o) « C.PRI^; 
5 0 ( T + I ) « C _ P A 2 . 

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

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

The definitional equations are E.deljabsup and E_wpop. The fomicr 
equation defines the percentage-point change in the regional unemployment 
(del_unr^) in lemis of the percentage changes in regional labour supply 
(labsup^) and persons employed (employ^). The latter 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 variable (f_wpop^). 

Equation E_rm_0, allows for the imposition of either the assumption 
that the change in net regional migration (deLrm^,) is equal to a forecast change 
in regional migration (deLrm.O^), or that dcl_rmg is equal to deLmt.O^ plus a 
common (to all q) constant. Wc can interpret equation E_mi_0 as imposing the 
former assumption when dcLrm_0^ are set cxogcnously (equal to, say, an ABS 
forecast) and when the shift variable, delf_rm_0, is set exogenously at zero 
change. The latter assumption is imposed when all but one of the del_rm_0^ are 
set exogenously and delf_rm_0 is set cndogcnously. The purpose of the second 
assumption is as follows. We may wish to believe some, but not all, of the ABS 
forecasts of net regional migration. We may wish to dctcmiine 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 equal to the ABS forecasts. To the extent that the region's net 
regional migration determined by MMRF deviates from that forecast by the ABS 



Theiireiical structure ufMONASH-MRF 53 

means thai the sum of ihc regional net migration will not equal zero if the 
remaining regional net migration flows arc 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 exogenously, 
then all elements of del_rm_Oq are set endogcnously and swapped with a 
relevant labour market variable such as regional relative wage rates 
(wagc_diff ,̂ see equation E_wage_diff. section 2.2.11 above and in Table 2.1). 

Equation E_remploy_interf imposes the assumption that regional 
employment in wage-bill weights is proportional to regional employment in 
person weights by setting the percentage change in regional wage-bill weighted 
employment (l̂ ) equal to the percentage change in regional person-weighted 
employment (employ,) when the shift variable f j , is exogenous and set to zero 
change. The default option can be overridden by setting f j , to non-zero values. 

Equation E^popjnterf imposes the assumption that regional 
household formation is proportional to regional population by setting the 
percentage change in regional household formation (qhous^) equal to the 
percentage change in regional population (pop,) when the shift variable 
f_qhouSj, is exogenous and set to zero change. The default option can be 
overridden by setting r_qhous,, to non-zero values. 

An adding-up constraint is imposed in equation E_rm_addup. If the 
variable dclf_rm is exogenous (and set to zero), then at least one of the deLniiq 
must be endogenous. If alt the dct_rmq are endogenous, then delf_nn must 
endogcnously equal zero for the simulation to be valid. 

The remaining equations of this section, E_de!natfm. E_delnatg, 
E_natlabsup, E_natcmploy. and E_natunr determine national aggregate 
variables 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 I a I XI J is j,Q = % 1 Cj j q - a I Ci(p I a^slq ' P' "̂ i j . q ' 
(2.8.0 

E_plc 
(2.8.1) 

E,x lc 
(2.8.1) 

S E R S O U 

* lCi j .q = *>0 iJ .q -o "O i fP 'C i j . q -p lo i j ^ ) 

E.xla2 xlaj^sj q = x l O j j q .aIOi(plOi,sj_q - plog^q) 
(2.8.1) 

E„plo 
(2.8.1) 

PVALIOij,qplOij_q= S P V A L I A i . j j . q p I a j j j q 

seASOU 

E_x 1 laboi XIlaboi; q „ , = cf/lab; q - o l L A B : qlpl laboi: „ „ , - pilabj q] 
(2.8.2) 

i<COM 
isRSOU 
j«IND 
qaRDES 

iaCOM 
j<IN» 
qaRDES 

IcCOM 
J«IND 
<)sftD[Z5 

i iCOM 
tsrortt|n 
i«IND 
(jeRDES 

id COM 
i<1ND 
qeROES 

nwOCC 
jclND 
qcRDES 

IJxgKlJxg 

I3xl3x]l 

l lN l I xg 

|]Mlxl3xB 

nxtSKit 

8x1S-l 

Demand for goods by regional source. 
User I 

Price or domestic composiic. User I 

Demand for domesiic composite, 
Uscr l 

Demand Tor foreign inipoits. User I 

Price of domestic/foreign composiic. 
User I 

Demand for labour by industry and 
.•;kill group 

page 54 ....Table 2-i. crtitiinueil 
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Idcmiflcr Equation 

E^x2a2 
(2.8.3) 

^2ai,sj.q = xZojj q - a20j{p2ai_5j_q • p20ij.q) 

E_x2c x2Ci j q = x20i j_q - <j20i(p2Cij_q . p2oi j_q) 

(2.8.3) 

E-p2c f 'VAL2Tj „ j ,qp2c i j , q = S PVAL2Ai sj_qp23i ,jj_q 
(2-8.3) seRSOU 

E_p2o PVAL20i j ,qp20i j q = I PVAL2Ai_sj qp2ai ,j_q 

*2-8-^ seASOU 

E_x2o x2oi J q = yj q + a^indjq 
(2.8.3) 

2.2.3. HoittelioM lUmamh 

E_x3al x3aj j q = x3ci „ - o3Ci(p3aj j „ • p3cj ) 
(2.8.4) 

E_x3a2 x3ai , Q = x3oj_q • o30i(p3aj , „ • p30j „ ) 
(2.8.4) 

E_x3c x3cj q = x3oj q - 03O,(p3ci q - p3oj q) 
(2.8.4) 

pyRc 56 

Subscripl Number 
Range 

Description 

ieCOM iJxixiJ-it 
ssforctgn 
J€lND 
qcRDES 

ieCOM iJ-iS-s 
j e l N D 
qeRDES 
ieCOM I3'<i-i3«ii 
U=llOll)C!Cli 

c 
j e l N D 
qeRDES 

ieCOM la-iJ-ii 
j e lNR 
qeRDES 

ieCOM I3«i3x8 
je rND 
qeRDES 

Demand forrorcign iinpons. User 2 

Demand for domestic composite. 
User 2 

Price of domesiic composite, User 2 

Price ordomcsiic/foreign composite. 
User 2 

Demands for domestic/foreign 

composilc inputs. U.icr 2 

V 

ieCOM 13-8x8 

seRSOU 
qeRDES 

ieCOM iJ - i " " 
.^=forcign 
qeRDES 

ieCOM " 1 ^ " 
qeRDES 

Demand for goods by regional source. 
User 3 

Demand for foreign imports. User 3 

Demand for donicsiic composite. 
User 3 

....Table 2.1. ainiinufj 



I den I i Tier Equation Subscript Number 
Range 

Description 

E P3c PVAL3Ti,d„,„„,i,_qp3Ci,q = I PVAL3Ai,,,qp3ai,,,q 

^^•^'^' seRSOU 

E_p3o 
(2.8.4) 

E_x3o 
(2.8.4) 

E.uliliiy 
(2.8.4) 

E_33sub 
(2.8.4) 

E_a3lux 
(2.8.4) 

PVAL30i_qp3oi_q = I PVAL3Ai_s_q p3ai ^ q 

seASOU 

"^^i.q ' ^ l ' • ALPHAJjqKqhouSq + a3subi_q) + ALPHAJj - ( luxexpq + aSluxj „ - p30j Q] 

utililyq = luxcxpq • qhouSq - X DELTAjqpSojq 

ieCOM 

a3subj n = a3coinj „ - X S3C0Mj( Qa3coin^ g 

keCOM 

aSluxj q = a3subi „ • S DELTAj. qa3sub|j g 

keCOM 

2.2.4. Foreign export demands 

x4ri 5 - fcqj = EXP_ELASTjIp4rj ^ - fcpj - naifep] E_x4r 
(2.8.8) 

E_aggnt_x4r a8Biit_x4rj - aggntjcqj = EXP_ELASTn,aj,yfa(.t[aggnt_p4rs - aggnl.fcpj - natfep] 
(2.8.8) 

E_nt_x4r x4rj j = aggnt_x4r5 + faggni.ij + laggnt.s,; + faggnijsjs 
(2.8.8) 

E_aggnt_p4r AGGEXPNTsaggnt_p4rs = S PVAL4Risp4ris + faggnt_p4rs 

*^-^-^* ieNTEXP 

IGCOM I3*R 

qeRDES 

leCOM 13x8 

q€ RDES 

ieCOM I J"" 
qe RDES 

qeRDES * 

ieCOM i3xS 

q€ RDES 

ieCOM IS"* 
q€KDES 

ieTEXP I " ' ! 
seRSOU 

seRSOU > 

ieNTEXP H " " 
seRSOU 

ieNTEXP i " "J 
seRSOU 

Price of doiiiesiic composite. User 3 

Price of ilomeslic/forcign cuiiipusilc. 

User 3 

Household demand Tor 
domesiic/roreign composite 
commodities 

Change in utility disregarding taste 
change terms 

Default settingfor subsistence tasie 
shifter 

Default setting for luxury taste shifter 

Traditional cxpon demand functions 

Demand for the non-traditional cxpon 
aggregate 

Non-lraditional-cxpon demand 
functions 

Average price of non-traditional 
exports 

2.2.5. Government consumption demands 

page .S7 ....Table 2.1. coniiimeJ 



Subscript Number Description 
Range 

. ieCOM 13x9x8 
seASOU 
qeRDES 
ieCOM i3'<9xR 
seASOU 
q€RDES 

Regional other demands 

Federal other ilemnnds 

ieCOM lJxi]«8iy-2 Margins on sales to pioduccrs 
j e l N D 
qeRDES 
seASOU 
re MARC 

ieCOM t3xi3f>S'<9x2 Margins on sales tocapiial creators 
jelND 
qeRDES « 
seASOU 
re MARC 

ie COM i3x9»B»2 Margins on sales to household 
se ASOU consumption 
qe RDES 
re MARC 

ieCOM iixJ"!* Margins on exports: factory gate to 
reMARG port 
s€ RSOU 

....Tabu 2.1. coiuinued 

Ideniifier Equaiion 

E_x5a xSaj ^ q = crq + fSa; ̂  q + fSgenq + natf5gen 
(2.8.9) 

E_x6a x6ai 50 = natcr + f6aj.; „ + f6gcnq + naif6gcn 

(2.8.10) 

2.2.6. Demands for iiinrgins 

E^xlmarg x l n i a r g j s j q j = x l a j s j q 
(2.8.11) 

E^x2m3rg x2margj_sj q , = xaaj^ j q 
(2.8.11) 

E_x.1marg x3margj j q j = x3ai ^„ 
(2.8.r i) 

E_x4marg x4niargj 5 ,• = x-lrj ^ 
(2.8.11) 

pajjc 58 



Idcniificr Equation Sub.scripl Number 
Range 

Dcscripiion 

E_x5marg 
(2.8.11) 

E_x6marg 
(2.8.11) 

2.2.7. Prices 

E_pOa 
(2.8.13) 

E_o 
(2.8.13) 

E_pi 
(2.8.13) 

E_pOab 

(2.8.13) 

E_pla 

(2.8.6) 

^5'"=''2i,s,q,r = ^5ai^q 

''6'"''f8i,s,q,r = *6^i.s,q 

ieCOM UX^KSX: Margins on sales to regional other 
seASOU demands 
qe RDES 
re MARG 

ieCOM 13x2x9x8 Margins on sales lo federal olhcr 
r€ MARG demands in each region 
seASOU 
qe RDES 

j e l N D "xS 
qeKDES 

COSTSj qlpOajq • a j^ ) = S X PVALI A j s j ^ p l a j ^ j ^ 

ieCOM seASOU 

+ l LAB_OCC_ lNDn , jqp l l abo i j qn , ) + CAPITALjqplcapjq 

meOCC 
+ LANDj qpllandj q + OTHCOSTj qplocij q 

COSTSj ̂ (aj q . alj q] =TOTFACINDj^alprimj q + LADOURj ^albbj ^ + CAPITALj ^alcapj ^ je IND Uxg 

qeRDES 

j e l N D nxS 
qeRDES 

ieCOM 13 

Zero pure profits in current production 

+ LANDj qallandjq + OTHCOSTj^aloctj ^ 

INVESTj q(pij q - a2indj,q) = 1 S PVAL2Ai ,;j_qp2ai ,,j_q 

ieCOM seASOU 

pOa(i."foreign") = pnij + natplii -f powtaxni^ 

PVALIAi_,jqplai_sj,q = [BASl is j ,q + TAXIi_sj,q|pOais + BASIi_s.j.qdci(axlj_,jq 

+ i M A R l j s j q j p O a q r 

re MARG 

Technical change by industry - currenl 
production 

Zero pure profits in capital creation 

Zero pure profits in importing 

ieCOM iJxi3x8>!9 Purchasers prices - User I 

jelND 
qe RDES 
seASOU 

page 59 ....Table 2.1. conl'tinitd 
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IdcniiHcr Equation Subscript Number 

Range 

Dcscriplion 

E_mkt_Clcar_ SALES,,,z,_, = I XBASl,., j,qXla,,, j,q + DAS2, , j „ x 2 a , , j q ^ I B A S 3 , _ , , , x 3 a , , , / e M A R G 

margins 
(2.8.12) 

se RSOU jelNDqeRDES qcRDGS 

+ BAS4, ,xJr^ ^ + I BAS5, 5 qx5a,_, q * £ BAS6, , qX&ifj^, 

qeRDES qeRDES 

+ Z S 2^"A'*'i,ssj.s.r^''"''^8i.ssj.s.r + ^'^^\ssj.i.i^^™m.%%.i.yT 
jelNDieCOMsseASOU 

+ £ S MAR3j „ j^3margi sj J , + 'Z MAR4j j^i-tmargj , ^ 

iE COM ssE ASOU ie COM 

* X S M-^RSj ss s.r«5margi „ J , + X X MARe^ „ jytfimargj „ ^ ^ 

K COM ss€ ASOU ie COM SSE ASOU 

E_mkt_clear. SALES,,,z,,= X XBASI,,.j.qXla,,,_j_^. X XBAS2,,j.qX2.,,.j,^ M ^ M M . O " " 

"°"'='^B j.lNDqeRDES jelNDq.RDES NONMAR 
(2.8.12) J s ^ 

+ XBAS3r_j qx3a, J q + BAS^^^XAT,^ + X B A S S , ^ ^xSa, j |̂ + S B A S 6 J s.t,x6a,^ ^ se RSOU 

qe RDES qe RDES q€ RDES 

ExOimpa |MPORTSj.qX0impi,q = XBASIi,fo„ig„.3,qXlai_f„,,ig„_3q ^ DAS2i_f,,,ig„j,qx2ni f . ^ i ^ ^ j , , ieCOM .3-8 
(2.8.12) 

JElND Q G R D E S 

+ BAS3j ro„jgn qX3aj fg„ ig„ q + BASS; forpig„ ^xSaj fpreign.q+BASfij fortign.q''6='i,foreign.q 
2.2.9. Indirect taxes 

Demand equals supply Tui margin 

commocJiiics 

Demand equals supply for nonmargin 

commodities 

Impon volumes orcoinmodtlies by 
region 

E_deliaxl 
(2.8.5) 

de l t ax l j j j y = deltaxj +del lax la l l+ deIlaxsourcCj + deUaxdest„ ieCOM 13̂ 9x13x8 Tax rate on sales to User I 

seASOU 

j e lND 
q€ RDES 

page 61 ....Table 2.!. continued 



Idenlirier Equation Subscript Number 
Range 

Description 

E_tleltax2 deltax2j j j n = deliaxj + deltax2all + deltaxsourcc, + deliaxdcsiq 
(2.8.5) 

E_dellax3 deliax3i g„= dtliaxj + di:liax3all + dcliaxsourcCj + deliaxdcslg 
(2.8.5) 

E_del[ax4 dcllax4j ^ = deltaxj + dcliax4all + dellaxsourcc^ -i- dcltaxdest^ 
(2.8.5) 

E_deliax5 deliax5| ̂ „= dettaxj + deliax5all + dellaxsourceg + deltaxdeslq 
(2T8.5) 

E_dcltax6 deliax6i j _ = deltaxj + dcliax6all + dcliaxsourccj + dcliaxdesij^ 
(2.8.5) 

Ejaxrcv l ACGTAXI^.axr«vl^= ^ S lTAXIj,j^(p0ai^*xlai^.^J*BASIi, j^JcIi3xljj .^ 

f ^ - 8 ' ' ieCOM teASOUjeIND 

Ejaxrcv2 AGCTAX3q.a.cOq » I . Z S T A X I J ^j^lpO^j , * iZ^^j^l * BASIj , j^*l t«2i ^^^ 
<2-8-7) ieCOM leASOUjelND 

E_taxrcv3 AGGTAX3qtaxrcv3q = S ^ T A X S ; j q(pOaj ^ + xSa; ^ ̂ 1 + QASSj j (,ddiax3j ^ ^ 

( 2 - ^ ' ' ieCOM seASOU 

Ejaxrev4 AGGTAX4siaxrcv4s = XTAX4j^,(p0aj ^ + x4ri ^1 + BAS4j 5deliax4j ^ 

I3x9*g Tax rate on sales 10 User 3 

13x8 Tax rate on sales lo User 4 

(2.8.7) ieCOM 

ie COM 13x9x13x8 Tax rate on sales to User 2 
seASOU 
j€lND 
qsRDES 

ieCOM 
seASOU 
qeRDES 
ieCOM 
se RSOU 
q=foreign 

ieCOM 
seASOU 
qe RDES 
ieCOM 
se ASOU 
qe RDES 
ksfcdcral 

qe RDES " Aggregaie revenue from indirect taxes 
levied on flows to User 1 

qe RDES * Aggregate revenue from indirect taxes 
levied on flows to U.^r 2 

qe RDES s Aggregate revenue from indirect taxes 
levied on flows to User 3 

se RSOU s Aggregate revenue from indirect taxes 
levied on flows to User 4 

13x9x8 Tax rate on sales to User 5 

13x9x8 Tax rate on sales to User 6 

page 62 ....Table 2.1. caiuiimed 



Ideniincr Equation Subscripi Number 
Range 

Description 

E_iaxrcv5 AGGTAXS^laxtevS^ = S X T A X S J ^ qlpO:,; ̂  + ^S.ii.j.ql • 1*^55; sqdcUaxSjjq 
<2-8.7) ieCOM S6AS0U 

Ejaxrcv6 ACGTAX6qtaxtcv6q » X STAX6 i jqlpOaj s + x6ajsq| • BAS6| jqdcliaxGj j ^ 
<2-8.7) ieCOH seASOU 

2.2.10. Regional incomes and expenditures 

E.caprcv caprcvq = (1.0/AGGCAPq) S CAPlTALj q(plcapj q + curcapj q) 
(2.8.14) j g , ^ p 

E_labrcv 
(2.8.14) 

EJndrev 
(2.8.14) 

E_oclrev 
(2.8.14) 

Ejaxind 
(2.8.14) 

labrevq = {I.O/AGGLABq) X 2 LAB_OCCJNUn,j qlpllaboij ^ „ , + xllaboij ,j „ ) 

j£lND meOCC 

Indrevq = ([.(VACCLNDq) £ LANDj q{pl1andj q + nj q l 

JElND 

octreVq = (1.0/AGGOCTq) XOTHCOSTjq Ip loc i j q + x loct jq) 

jslND 
laxindq = (l.O/ACGTAXq)(AGGTAXlqtaxrevlq + AGGTAX2qtaxrev2q + ACGTAX3qiaxrcv3q 

+ AGGTAX5qlaxrev5q) 

Ejaxrevin AGGTAXM-laxrcvm. = ^TARIFF: .(pmi + naiphi + xOimp: -) + IMPORTSi -powiaxnii 
(2.8.14) ** '' : . ^ ^ „ '^ '^ ieCOM 

E_c_a 
(2.8.14) 

E_cr 
(2.8.14) 

AGGCONqCq = S S PVAUAj^q ixSaj^sq + p3aj j q | 

ieCOMsEASOU 

Cfq = Cq - xi3q 

qeRDES K 

qe RDES « 

qeRDES 8 

qeRDES 8 

qeRDES < 

qeRDES > 

qeRDES > 

qeRDES s 

qeRDES » 

qeRDES < 

Aggregate revenue from indirect taxes 
levied on flows to User 5 

ggregult: revenue from indirect l;ucs 
levied on flows lo U.scr 6 

Aggregate payments lo capital 

Aggregate payments lo labour 

Aggregate payments to land 

Aggregate other cost (icket payments 

Aggregate value of indirect taxes 

Aggregate tariff revenue 

Household budget constraint 

Real household consumption 
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IdeniiHer Equation Subscript Number 
Range 

Descripliun 

E_xi3 
(2.8.16) 

E_ir 
(2.8.14) 

E_othrcaI5 
(2.8.14) 

E_oihrcal6 
(2.8.14) 

EJni_exp 
(2.8.14) 

EJnlJfnp 
(2.8.14) 

E_expvol 
(2.8.14) 

E_impvol 
(2.8.14) 

E_xi2 
(2.8.16) 

E_xi5 
(2.8.16) 

E_xi6 
(2.8.16) 

xi3q = (1.0/AGGCONq) J. S PVALSA; ,i_qp3ai_sq 

ieCOMseASOU 

irq = (1.0/AGGlN Vq) I l N VESTj_qyj_q 

J€lND 

olhrealSq = ( I .O/AGGOTHSq) £ Z P^^LSA; j qXSaj ^ q 

ieCOMseASOU 

AGGOTH6qOthreal6q = Z S PVAL6Aj j qxeaj^ q 

ieCOMseASOU 

C_XSEXPj(pjc«p, • iJCKp,) - Sc_XSFLO, j|(p»no,^ • " f l o , ^ } • C_XSn.O,^(pino^, * ''»*l'>»,i' 

qeRDES 

C_XSIMP^(p,in.Pq * .ilnipq) - £ C_XSFLO,^(pino, ^ • " " •> , . ,> ' C-XSFLO^^(p,no^,^ • " '""q.q) 

isRSOU 

expvolq = cxporlq + naiphi • xi4_ 

inipvoL = iinpfl + naiphi - xiiiiq 

xi2q = (1.0/AGGINVq) XiNVESTjqpi j ^ 

j e l N D 

xi5q = (1.0/AGCOTH5q) £ Z PVALSAj ^ qp5aj ^ q 

ieCOMseASOU 

xi6q = (1.0/AGGOTH6q) £ Z PVAL6Aj sqp6aj j q 

ieCOMseASOU 

qe RDES ' Consumer price index 

qeRDES ' Real invctimcm 

qe RDES ' Real regioaal oihcr demands 

qe RDES > Real (cdcral other demand 

seRSOU • Interregional exports 

qeRDES ' Interregional impon.t 

qe RDES > Expon volume index 

qeRDES ^ Impon volume index 

qe RDES " Investment price index 

qe RDES * Regional other demands price index 

qe RDES * Price index for Federal other demand 
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[dcniifier Equation Subscript Number Duscriplion 
Range 

E.pscxp 
(2.R.I6) 

E.psimp 
(2.8.16) 

E_xi4 
(2.8.16) 

E_)tim 
(2.8.16) 

EJn 
(2.8.14) 

E_oihnoni5 
(2.8.14) 

E_othnom6 
(2.8.14) 

E_cxport 
(2.8.14) 

EJmp 
(2.8.14) 

C.XSEXPjpscxpj = ZC.X.SFLOj qpsnoj q • C.XSFLOj spsHOj s 
qe RDES 

C.XSIMPqpsimpq = XC.XSFLOsqpsHOsq - C^XSFLOqqpsnOq^ 

seRSOU 

xi4 - naiphi = (1.0/AGGEXPu) £ PVAL4Ri ^p4t. 

ieCOM 
i.qi—|.q 

xiiHq . natphi = (I.O/AGGlMPq) 2 IMPCOSTj^qpnij 

ieCOM 

inq = ifq + xi2q 

oihnomSq = othrealSg + xi5q 

othnom6q = othreal6Q + xi6g 

exporlq = (l.O/AGGEXPq) S PVAURj q[p4q^ + x4ri_ql 
ieCOM 

iiiipq = (I.(VAGGIMPq) S'MPCOSTiqtpnij+xOimpj qj 
• i€COM 

S€ RSOU " Price index for interregional expods 

qe RDES * Price index for inicircgional iiiipons 

qe RDES " Foreign cxpons price index 

qcRDES s Foreign iinpons price index 

qcRDES B Nominal investment 

qe RDES > Nominal value of regional other 
demands 

qeRDES < Nominal Federal other demand 

qeRDES « Foreign currency value of cxpons 

qe RDES ' Foreign currency value of imports 
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IdentiHcr Equation Subscript Number 
Range 

Ocscrtption 

E_ird C.XSFLOj q(psnOs q + w n o j q) = Z X ^ A S l j j j qCpOaj ̂  + x la ; j j q) 
(.2.SM) ' ' ieCOM j e lND 

+ S 2BAS2i_sj_q(p0ai s + xZa^ ^ j_q) 

ieCOMjeIND 

+ lBAS3i^q(pOaj^s*-«3ai^q) 

IE COM 

+ SBAS5i_s_q(pOai_s + x5aj_s^) 

ieCOM 

E j s n o C_XSFLOs_qpsnOs_q = Z SBASIi^sjqpOaj^+ J. SBASZj^jj^qpOaj ^ 

(2-8''6) • • i eCOMje lND ieCOMjeIND 

+ XBAS3i_s.qp0ai_s+ X BASSi^^qpOajj 

ieCOM ieCOM 

2.2. J / . Regional wages 

E_p I laboi p I laboij q , „ = pwagcij q + arprij q 
(2.8.17) 

E_pwagei pwagcij _ = naixi3 + naifwage + fwagCg + fwagctj „ 
(2^8.17) 

E wagc.diff wagc.diTfq = pwage- - nalxi3 - naiccalwage 
{2"!8.I7) 

E.pwagc AGCl.ARqpwageq= Xl-ABOURjqpwagcij q 

seRSOU ««> 
q€RDES 

Interregional trade flows (including 
diagonal term) 

seRSOU »« 
qeROES 

jelND iJ«»-< 
qERDES 
meOCC 

j€ IND "«> 
q€ RDES 

qe RDES < 

qeRDES « (2.8.17) jelND 

Price index for inicrregional trade 
flows 

Payroll tax adjustment 

Flexible setting of money wages 

Regional real wage differential 

Regional nominal wage received by 
workers 
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Ideniificr Equation Siihscript Number Description 
Range 

E_nairealw NATAGGLAB natrcatwagc = X X L A B O U R : -.(natfwage + rwage^ + fwaget: - ) 
(2.8.17) •'•^ ^ ^-^ 

jelNG)ERDES 

2.2.12. Oilier ref^itmal facinr market definilioiii 

Iq = (1.0/AGGLABq) X L A B O U R J (jlabindj q 

j e l N D 

ktq = (I.O/AOGCAPq) XCAPlTALj qCurcapj^ 

j e lND 

TOTFACqZ_loiq = X T O T F A C E N D J qZj q 

j e lND 

E_lambda LAB_OCCn,,qlambda,ny= X L A B _ O C C J N D , „ j „x l laboi i 

E_l 
(2.8.14) 

E.ki 
(2.8.M) 

E_i_Iot 
(2.8.14) 

(2.8.19) in,q 
jelND 

' inj.q' •J.q.m 

E.pwagc.p ACGLAB„pwage_pQ = X L A B O U R ; npllab: -
(2.8.17) j g l j ^ p 

E_reg_p I cap reg.p I capq = caprcvq - k u 
(2.8.18) 

E rcatwagc w rcalvvagc_w_ = pwagCq - xi3q 
(2.8.18) 

E_rcalwagc p rcalwagc p_ = pwagc_p_ - xiy tn 
(2.8.18) 

E.rO.lot rOjoiQ = (1.0/AGGCAP_) XCAPlTALi „ rO:„ 
(2.8.18) ^ ' ' j ^ l ^ P J-*! y^ 

E xiptpk ind xiplpk i n d : - = pl labiq - plcap: _ 
(2.8.18) 

> National real wage: consumer 

q€ RDES > Employment: wage bill vveighls 

qe RDES " Usage ofcapilal: rental weights 

qeRDES ' Output; value-added wciglils 

•HE OCC '"S Demand for labour by occupation 
qeRDES 

q£ RDES > Nominal wage paid by producers 

qeRDES > Rental price of capital 

qe RDES ' Real wages for workers: deflated by 
CPI 

qe RDES ' Real wages for producers: deflated by 
GDP deflator 

qeRDES < Rate of return on capital 

je IND i^" ' Index of relative price movements of 
qe RDES labour & capital 
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Ideniiner Equalton 

E.xiplpk xip'pltq = pwage_pq - rcg.ptc.ipq 
(2.8.18) 

2.2.13. Other iiiiscellaneous regional equations 

E_ploct p loc i jq = xi3q + f Ioc t iq 
(2.8.1) 

E.cr.shr 
(2.8.14) 

E_ximpO 
(2.8.16) 

Cfq = nalcr + cr_slirq 

ximpOq = (1.0/(ACGIMPq + ACGTAXMql) S IMPORTSj qpOa; j 

16 COM 

lotdoitiq = psexpq - psimpq 

loiforq = xi4_ - xiniq 

Ejo idom 
(2.8.18) 

E jo i fo r 
(2.8.18) 

2.2.14. National aggregates 

E.naliaxrcvl NATAGGTAXl natlaxrevl = XAGGTAXlqtaxrcv l , 
(2.8.7) qcRDES 

E_nail3xrcv2 NATAGGTAX2 na(iaxrcv2 = yAGGTAX2_iaxrcv2„ 

''•'•'' q.RDES ' ' 

E_naitaxrcv3 NATACCTAX3 naiiaxrcvj = SACGTAX3qiaxrcv3q 

qeRDES (2.8.7) 

E-na|i3Xfcv4 NATACGTAX4 nailaxrcv4 = ^ AGGTAX4^laxfcv4^ 

Subscript Number Dcscripiion 
Range 

qeRDES s 

jelND 13x8 

qe RDES 

qeRDES s 

qeRDES « 
s=rorciga 

qeRDES • 

qeRDES > 

(2.8.7) seRSOU 

Index of relative price movcmenis of 
labour & capital: regional aggregate 

Indexing orprices of other cost lickeis 

Regional shares in national real 
household consumption 

Duly-paid imports price index 

Domestic terms orirade 

Foreign terms of trade 

Revenue from indirect taxes levied on 
flows to User I 

Revenue from indirect taxes levied on 
flows to User 2 

Revenue from indirect taxes levied on 
flows 10 User 3 

Revenue from indirect taxes levied on 
flows to User 4 
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Identifier Equation Subscript Number 
Range 

Description 

E_naitaxrev5 
(2.8.7) 

E_naitaxrev5 
(2.8.7) 

E_naixOii)ip 
(2.8.12) 

E_nailabind 
(2.8.14) 

E_naicaprcv 
(2.8.15) 

E_nat1abrev 
(2.8.15) 

E_natlndrev 
(2.8.15) 

E_nalcx:[tev 
(2.8.15) 

E_natlaxrcvni 
(2.8.15) 

E^nattaxind 
(2.8.15) 

NATAGGTAX5 nanaxrev5 = J, AGGTAX5qlaxfcv5(j 

qeRDES 

NATACGTAX6 natiaxrcvO = Z AGGTAX6qtaxrev6q 

qsRDES 

NATIMPORTSinaixOimpi = SlMPORTSi^xOlmpi q 

q€ RDES 

NATLABOURjnailabindj = XtABOURjqlabindj ^ 

qeRDES 

natcaprcv = (1.0/NATAGGCAP) XAGCCAPqCaprevq 

qcRDES 

nailabrev = (I.O/NATAGGLAB) £AGCl-ABqlabrcVq 

qcROES 

nailndrcv = (I.O/NATAGGLND) £AGGLNDqlndrcVq 
q£RDES 

naioclrcv = (1.0/N ATAGGOCT) XAGGOCTqOcireVq 

q€RDES 

naiiaxrcvm = (l.tVNATAGGTAXM) XAGGTAXM^taxrcvinq 

qeRDES 

naiiaxind = {1.0/NATAGGTAX)(NATAGCTAX I nallaxrcv 1 + NATAGGTAX2naitaxn:v2 

+ NATAGGTAX3naiiaxrev3 + NATACGTAX'Inaitaxrcv4 + NATAGGTAXSnuiiaxrcvS 

+ NATAGGTAX6nattaxrcv6 + NATAGGTAXMnatuixrcvm) 

ieCOM 

jelND 

Revenue from indirect taxes levied on 
flows to U.scr 5 

Revenue from indirect taxes levied on 
flows to User 6 

Import volumes 

Employment: wage bill weights 

Payments ID capital 

Payments to labour 

Payments lo land 

Other cost ticket payments 

Tariff revenue 

Value of indirect taxes 
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Identifier Equation Subscript Number 
Range 

Description 

E_natgdpinc 
(2.8.15) 

E.natkl 
(2.8.15) 

E_natl 
(2.8.15) 

E_naiz_toi 
(2.8.15) 

E_natz 
{2.8.15) 

E natc 
(2.8.15) 

E_na[cr 
(2.8.15) 

E^natin 

(2.8.15) 

E_naiir 

(2.8.15) 

natgdpinc = (l.Cl/NATCDPlN)(NATAGGLNDnatlndrcv + NATAGGCAPnatcaprcv 

+ NATAGGLABnailabrev + NATAGGOCTnaioctrcv + NATAGGTAXnaltaxind) 

natkl = (I.O/NATAGGCAP) XAGGCAPqktq 

qeRDES 

nail = (1.0/NATAGGLAB) XAGGLABqlq 

q€ RDES 

NATTOTFAC nalz_tot = STOTFAC^zJotq 

q€ RDES 

NATTOTFACINDjnatZj = X T O T F A C I N D J ^ Z J q J6IND 

qeRDES 

N A T A G G C O N natc = SAGGCONqCq 

qeRDES 

NATAGGCON naicr = XAGGCONqCrq 

qe RDES 

natin = nalir-f naixi2 

nalir = {1.0/NATAGGlNV) XNATlNVESTjnatyj 

jelND 

natoihnomS = natoIhreal5 + naixi5 E_naiothnom5 
(2.8.15) 

E_naio[hnom6 naioihnom6 = naiolhrt:at6 + naixi6 
(2'8.15) 

Nominal GDP from income side 

Usage of capital: rental weights 

Employment: wagebill weights 

Aggregate output: value-added 
weights 

Industry output: value-added weights 

Nominal household consumption 

Real household consumption 

Nominal investment 

Real investment 

Nominal value of regional other 
demands 

Nominal value of Federal other 
demands 
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Idcniificr Equation Subscripl Number Dcscripiion 
Range 

E_naioihreal5 
(2.8.l.'i) 

E_naioihrcal6 
(2.8.15) 

E_naiexport 
{2.8.15) 

E_naiexpvol 
(2.8.15) 

E_nalimp 
(2.8.15) 

E_nalimpvol 
(2.8.15) 
E_naigdpexp 
(2.8.15) 

E.natgdpreal 
(2.8.15) 
E_naidelb 
(2.8.15) 

E_naixi3 
(2.8.16) 

E_naixi2 
(2.8.16) 

naicihrcaI5 = {I.0/NATAGGOTH5) XAGGOTH5qOlhrcal5q 

q€ RDES 

NAT/.GG0TH6 nalothrcaI6 = £ X XPVALeAj s qX6aj .̂q 

i6 COM .•!€ ASOU qe RDES 

naicxport = (1.0/NATAGGEXP) S AGGEXPsCxports 

seRSOU 

natcxpvol = nalcxporl + naiphi - nalxi4 

naiimp = (I.(VNATAGGIMP) X NATIMPCOSTjtpinj + naixOimpjl 

ieCOM 

natimpvol = naiimp + naiphi - natxim 

naigdpexp = (1.0/NATGDPEX)(NATAGGCONnatc + NATAGGIN Vnatin 

+ NATAGGOTH5nalothnomS + NATAGGOTH6natolhnom6 

+ NATAGCEXP(natcxport + natphi) - NATACGIMP(naiimp + naiphi)) 

naigdprea! = naigdpexp - natxigdp 

lOOO.OlOO.O naidclb = NATAGGEXPnaicxpon - NATAGGlMPnaiimp 

NATAGGCQN natxi3 = £ACGC0NqXi3q 

NATAGGINV nalxi2 = X A G G I N V xi2q 

qeRDES 

SAG< 

qeRDES 

Real regional other demands 

Real Federal oihcr demands 

Foreign currency value of exports 

Export volume index 

Foreign currency value of imports 

Import volume index 

Nominal GDP from expenditure side 

Real GDP: expenditure side 

Balance of trade in billions of dollars 

Consumer price index 

Investment price index 
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Idcnlificr Equal ion Subscript Number Description 
Range 

E_natxi4 
(2.8.16) 

E_naixi5 
(2.8.16) 

E_nalxi6 
(2.8.16) 

E_naixigdp 
(2.8.16) 

E_natxim 
(2T8.I6) 

E_nalxiinp 
(2.8.16) 

E_naltot 
(2.8.16) 

E_natplcap 
(2.8.18) 

E_natpwage 
(2.8.18) 

E.natpwage. 
(2.8.18) 

E_n3irwage_ 
(2.8.18) 

natxi4 = (I.O/NATACGEXP) £AGGEXPqXi4q 

q€ RDES 

natxiS = (1.0/NATAGGOTH5) 2>GGOTH5qXi5q 

qeRDES 

NATAGGOTH6na(xi6= Z Z S P V A L C A J S qpeaj ^ q 

ieCOM sGASOUqeRDES 

nalxigclp = (l.0/NATGDPEX)(NATAGGCONnalxi3 + NATAGGINVnatxi2 

+ NATAGGOTHSnatxiS + NATAGGOTH6naixi6 

+ NATAGGEXPnaixi4 - NATAGGIMPnatxim) 

natxim = (1.0/NATAGGIMP) XAGGlMPqXimq 
qe RDES 

naiximpO = (1.0/[NATAGG1MP + NATAGGTAXM]) J. NAT! M PORTS jpOajj. 

ieCOM 

nailot = naixi4 - nalxiin 

naiplcap = natcaprcv - nnlkl 

NATAGGLAB natpwage = XAGGLAB„pwagCq 

q€RDES 

-P NATAGGLAB naipwage_p = SAGGLABqpwage_pq 

qeRDES 

w nairwagc_w = natrcalwagc 

s= foreign 

Exports price index 

Price index for regional other demands 

Price index for Federal other demands 

Price index for GDP: expenditure side 

Iinpons price index 

Duty-paid impons price index 

Terms of trade 

Nominal capital rentals 

Nominal wages received by workers 

Nominal wages paid by producers 

Real wages for workers: deflated by 
CFl 
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Identifier Equation SubKcripl Number Dcscriplion 
Range 

E_nairwagc_p naifwagc_p = naipwage_p - nauigJp 
(2.8.18) 

E_natxip!pk natxiplpk = natpwage_p - natplcap 
(2.8.18) 

E_nailanibda NATLAB_0CC(m)n3tlambda(ni) = XLAB.OCCm alambtla 
(2.8.19) 

2.3. Government Finances 

2.3.1. Disaggregation of value attded 

qcRDES 
m.q""""""'m.q 

E.zOl.r C_Z01_RqzOI_rq = SC.ZOt.l .Rj qdabindj ^ + pwagcij „) 
(3.8.1) ^gj^j^ 

E_202_r 
(3.8.1) 

E_7.03_r 
(3.8.1) 

E_z03 
(3.8.1) 

E_z04_r 
(3.8.1) 

E_z05 
(3.8.1) 

C_202_RqZ02_rq = XC-Z02_l_Rj^(labindj_q + pwagcij^) 

jelND 

C_Z03_Rqz03_rq = XC_Z03_i_Rj q(rprij ^ + labindj q + pwagcij^) 

jelND 

C_Z03 z03 = Sc_Z03_RqZ03_rq 

qeRDES 

C_ZO4_RqZ04_rq = XC_Z04J_Rj q(curcapj_q + picapj q) 

jelND 

E_z05_r C_ZO5_RqZ05_rq = XC_Z05_l_Rj q(curcapj - + pIcapj ) 

*^-^-'* jelND 

C_Z05 z05 = Xc_Z05_Rq7.0.'i_rq 

qe RDES 

meOCC 8 

qeRDES « 

qe RDES 8 

qeRDES « 

I 

qeRDES 8 

q€RDES 8 

Real wages for producers 

National niovemenl in relative prices 
of labour and capital 

Demand Tor labour by occupation 

Wages, salaries and supplements 
regions 

Imputed wages - regions 

Payroll taxes - regions 

Payroll taxes - national 

Returns to fixed capital - regions 

Property taxes - regions 

Propcny taxes - national 
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Identifier Equniton Subscripi Number 
Range 

Dc5Cripiion 

E.rpri rprij q = rprq + rfprijq 
(3.8.1) 

E_nisfb2 C_ZlO_RQxisfb„= ZC.Z IO 1 RiQpIoct i „ 
/ I fl n H H J'H J-H {3.8.1) 

j e l N D 13-8 
qe RDES 

qe RDES 1 

jelND 

2.3.2. Croxs regiomil product and in components 

E.donipylOO clompylOO„ » zOi r- qeRDES « 
(3.8.2) 

E_dompyl20 donipyl20-= donipylOOg+ tl qeRDES > 
(3.8.2) 

E.dompyllO C.DOMPYItWodompylOOa = C DOMPYI lOadompyl 10„ + C DOMPYI20-,dompyl20»q6RDES « 
(3.8.2) H H H H q H 

E_dompy200 dompySOOg = zg_ra q€ RDES > 
(3.8.2) 

E_dompy220 donipy220Q = dompy200g + rk qeRDES > 
(3.8.2) 

E_dompy210 C_DOMPY200qdompy200q = C_DOMPY2I0qdompy2I0q + C_DOMPY220qdoiiipy220qqe RDES < 

E_dompy310 dompy310„ = laxrevmg 
(3.8.2) 

qe RDES s 

E_donipy320 C_DOMPY320qdompy320(, = AGGTAXl^raxrevlq + AGGTAX2qlaxrcv2q + AGGTAX3qiaxrev3qqe RDES > 

*^-*-^* + AGGTAX4qtaxrev4q + ACGTAX5qiaxicv5q + ACGTAX6qiaxrev6q 

E_dompy330 dompy330-= zl r_ qeRDES " 
(3.8.2) ^ ^ 

E_dompy300 C_DOMPY300qdompy300q = C_DOMPY3IOqdompy310q + C_DOMPY320qdompy320qqeRDES > 

'^•^•^' + C_DOMPY330qdompy330q 

Selling of payroll tax rates 

Price index : sales by final buyers 

Wages, salaries and supplements 

PAYE taxes 

Disposable wage income (residual) 

Non - wage primary factor income 

Taxes on non - wage primary factor 

income 

Disposable non • wage primary factor 
income (residual) 

Tariff revenue 

Olher commodily taxes less subsidies 

Production taxes 

Indirect taxes less subsidies 
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Identifier Equation Subscript Number 
Range 

Description 

E dompyOOO 
(3.8.2) 

E.dompqllO 
(3.8.2) 

E_donipql20 
(3.8.2) 

E_dompql30 
(3.8.2) 

E_domql40 
(3.8.2) 

E.dotnpqlSO 
(3.8.2) 

E.dompqlOO 
(3.8.2) 

E_dompq2I0 
(3.8.2) 

E_dompq220 
(3.8.2) 

E_dompq200 
(3.8.2) 

E dompq310 
(3.8.2) 

E donipq320 
(3.R.2) 

C_DOMPY000qdompy000q = C_DOMPYI00qdompyl00q+C_DOMPY200qdompy200qqeRDES 

+ C_DOMPY300qdompy300q 

dompqllOq = Cq 

dompql20q = ing 

dompq 130q = olhnom5q 

dompqMOq = oihnom6q 

dompqlSOq = inq 

C_DOMPQl00qdompql00q = C.DOMPQl lOqdompql lOq + C_DOMPQ120qdompciI20q 

+ C_DOMPQ130qdompql30q + C_DOMPQ140qdompqI40q 

+ C_DOMPQI50-dompqI50q 

dompq2lOq = pscxpq + xsexpq 

qeRDES s 

qeRDES s 

qeRDES K 

qeRDES » 

qeRDES >> 

qeRDES S 

qe RDES > 

qeRDES s dompq220q = psimpq + x.simpq 

C_DOMPQ200qdompq200q = C_DOMPQ2I0qdonipq210q-C_DOMPQ220qdompq220q qeRDES « 

donipq3 lOq = expoix„ + nalplii qe RDES " 

dompq320q = impq + nalphi qeRDES " 

GDP at market prices (income side) 
regions 

Private consumption 

Private investment 

Government consumption - regions 

Govcmmcm consumption - federal 

Government investment 

Dome.stic absorption 

Inter - regional expoils 

Inter • regional imports 

Inter • regional trade balance 

International exports 

Intcrnniional imports 
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Idcnlificr Equaiion Subscript Number 
Range 

Description 

E_dompq300 C_DOMPO300qdonipq300q = C DOMPQ3IOqdompq3lOq • C DOMPQ320qdompq320q qeRDES > 
{3.8.2) 

H.dompqOOO C_DOMPQOOO-dompqOOO„ = C.DOMPQIOOydompqIOOu + C_DOMPO200udompq200„qGRDES > 

(3 8.2) ^ C_DOMPQ300qdompq300q 

2.J.3. Miscelldiicoiix equations 

l i . fq = dompy320q qeRDES > 

C_TI (i = 2CJ)OMPY320jjdompy320jj ' 

q€ RDES 

yn_rq = dompqOOOq qe RDES 8 

C_YNyn= XC.DOMPQOOOqdompqOOOq ' 

qeRDES 

C_DOMPQOCK)̂ xiy_rq = C_DOMPQnOqXi3q+C_DOMPQI20qKi2q + C_DOMPQ130qXi5(, qeRDES < 

+ C_DOMPQ140(jKi6q + C_DOMPQ150qXi2q 

+ C_DOMPQ2IOqpse)(pq - C_DOMPQ220qpsimpq 

+ C_D0MPQ310qXi4q - C_DOMPQ320qXim 

C_YN xiy := ZC.DOMPQOOOqxiy^Fq ' 

qe RDES 

yr_fq = yn_rq • xiy_rq qeRDES 8 

yr = yn • xiy i 

E j i r 
(3.8.3) 

E_ii 
(3.8.3) 

E yn r 
(3.8.3) 

E_yn 
(3.8.3) 

E_xiy_r 
(3.8.3) 

E.xiy 
(3.8.3) 

E_yr_r 
(3.8.3) 

E_yr 
(3.8.3) 

International trade balance 

GDP at market prices (expenditure 
side) 

Commodity taxes less subsidies (excl. 
tariffs) 

Commodity taxes less subsidies (excl. 
tariffs) 

Nominal regional domestic product 

Nominal GDP 

GDP deflator 

GDP deflator 

Real regional domestic product 

Real GDP 
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Identifier Equation Subscript Number 
Range 

Description 

E_yf 
(3.8.3) 

E.bsiar 
(3.8.3) 

E_iy 
(3.8.3) 

E_yl 
(3.8.3) 

E wn 
(3.8.3) 
E_ylsiar 
(3.8.3) 

E_wnstar 
(3^8.3) 

E_wfstar 
(3'8.3) 

E,&-rA 
(3.8,6) 

E_g_rB 
(3.8.6) 

E.ip 
(3.8.6) 

C_YF yf = £C_DOMPYI00qdompyl00q) + SC_DOMPY200qdompy200q 

qeRDES qeRDES 

C_YN bsiar = SC_DOMPQ300q(lompq300q) - NATBTyn 

qeRDES 

C_TY(Y= SC_DOMPYI20qtioinpyl20q)+ ZC_DOMPY220qdompy220q 
qeRDES qeRDES 

C,YL yl = Sc.DOMPYlOOqdompylOOq 

qeRDES 

wn B yl - natl 

C.YLSTAR ylstar = £C_D0MPYI lOqdompyl lOq 

q€ ROES 

wnslar = ylstar- natl 

wrstar = wnstar - natxi3 

g_rq = othnom5q 

g_rq = naiothnom6 

CJP ip = SC_IP_Rqinq 
qe RDES 

qeRDES 

q=federal 

GDP at factor CO.-;! 

Balance of trade surplus to GDP: 
percentage • point change 

Income (axes 

Pie - lax wage income 

Nominal pre - tax wage rate 

Post • tax wage income 

Nominal post - tax wage rale 

Real post • tax wage rale 

Nomirtal government consumption -

regions 
Nominal government consumption -
federal 

Aggrcgaie nominal private investment 
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Identifier Equation Subscript Number 
Range 

Description 

E_ig_r_reg ig.rq = inq 
(3.8.6) 

NATAGGENVnatin = CJPip + C.IGig E_ig 
(3.8.6) 

E_ig_r„fcd c_lG ig = S C_lG_R„ig.r, 
(3.8.6) 

qeDDES 
(j-6--q 

E_c_b Cu = yd_r,, + miscfOOl,, 
(3.8.6) ^ ^ " 

E_rl rl = rk + ii]iscfD02 
(3.8.6) 

2.3.4. Summary Of Financial Transactions: the SOFT accounts 

E_softym sonyll lq = ty 
(3.8.4) 

E_sofiylI2A sof ly l l2o = yn rn + softfOOln 
(3.8.4) ^ ^ ^ 

E_softyI12B sof ty l i2q = yn + soflf01l 
(3.8.4) 

E.softyllO C.SOFTYllOqSoflyllOq = C.SOFTYIIIgSoftyl 11„ + C_SOFTYM2(,softyI I2a 
(3.8.4) *• -1 H M M H 

E_soriyl21 sof iy lZ lq = nattaxrevm 
(3.8.4) 

E soriyl22A sofiyl22q = ii r_ 
(3.8.4) 

E_sor(yl22B c_Tl ti + C_SUBSID1ES (I = SC_SOFTYI22-soflyl22o 

qeRDES 8 

qeRDES i 

q=federal ' 

qeRDES 8 

q=federal > 

qeDDES 9 

q=federal ' 

qeRDES 8 

(3.8.4) qeDDES 

Nominal government investment 
regions 

Aggregate nominal govcrnmcni 
inveslmenl (residual) 

Nominal government investment 
federal (residual) 

Consumption function 

Relative income tax rales 

Income taxes 

Other direct (axes 

Other direct taxes federal 

Direct (axes 

Tariff revenue 

Other commodity laxes - regions 

Other commodity taxes - federal 
(residual) 
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[dcnlifier Equation Subscript Number Description 
Range 

E_soflyl23a sofiyl23q = z03_rq qeRDES » 
(3.8.4) 

E_softyl23b soriyl23q = z09 q=fe(Jeral ' 
(3.8.4) 

E_softyI24 soflyl24q = z05_rq qeRDES » 
(3.8.4) 

E.sofly 125 softy 125q = z07_rq qe RDES > 
(3.8.4) 

E softy 126A softy 126q = z09_rq qeRDES 8 
(3.8.4) 

E_softyl26B c 209 z09 = ZC_S0FTY126nS0ftyl26(j ' 

(3-8>») q.DDES ^ 

E_sony 120 C.SOFTY120qSofty 120q = C_SOFTY 121 qSofiy 121 q + C_SOFTY122qSofty 122q qe DDES ' 

<3-8'') + C.SOFTY 123qSOfty 123q + C.SOFT Y124qSofty 124q 

+ C.SOFTY 125qSorty 12Sq + C.SOFT Y126qSofty 126q 

E_sorty 130 softy 130q = softq400q qe DDES 9 
(3.8.4) 

E_softyl41 soriyl41q = yn_rq + sorifD02q qeRDES « 
(3.8.4) 

E.softy 142 softy 142q = yn^fq + softf003q qe RDES 8 
(3.8.4) 

E.softy 140 C_SOFTYl40qSoftyI40q = C_SOFTY14lqSoriyl4lq+C_SOFTY142q.-;ofiyl42q qeRDES 8 
(3.8.4) 

E softylSOA sortyl50q = yn_r +sortr004 qeRDES » 
(3.8.4) 

Payroll taxes - regions 

Fringe benefits taxes - federal 

Property taxes - regions 

Land taxes - regions 

Other indirect taxes - regions 

Other indirect taxes • federal (residual) 

Indirect (axes 

Interest received 

Comiuonwealih grants to regions • 
current 

Commonwealth grants to regions • 
capital 

Commonwealth grants to regions 

Other revenue - regions 
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Ideniificr Equation Subscript Number Dcsciiplion 
Range 

E softy 1500 
(3.8.4) 

E.softylOO 
(3.8.4) 

E_sofly200 
(3.8.4) 

E_snfiy300 
(3.8.4) 

E_softy320 
(3.8.4) 

E sorty330 
(3.8.4) 

E.sofly3lO 
(3.8.4) 

E.softyOOO 
(3.8.4) 

E_sofiqll0 
(3.8.4) 

E_softql20 
(3.8.4) 

E softqIOO 
(3.8.4) 

E_sofiq2I0 
(3.8.4) 

softylSOq = yn + soflfOCMq 

C.SOFTYIOOqSofty IOOq = C.SOFTY 11OqSOfiy I lOq + C.SOFTY120qSofty 120q 

+ C_SOFTY 130qsofty 130q + C.SOFT Y140qSofiy 140q 

+ C.SOFTY150qSOftyl50q 

softy200q = g_rq 

C.SOFTY300qSofiy300q = C_SOFT(3000qSoftq000q - C.SOFTYIOOqSoriylOOq 

- C.SOFTY200qSOfly200q 

softy 320q = sofiqlOOq + softfOOSq 

sofiy330q = soflySOOq + Lof iq ' ' 

C.SOFT Y300qsofly300q = C_SOFTY310qSofty3IOq + C.SOFTY320qSorty320q 

+ C.SOFTY330qSony330q 

C.SOFTYOOOqSOftyOOOq = C.SOFTYlOOqSOflylOOq + C_SOFTY200qSOfty200q 

+ C_SOFTY300qSorty300q 

sortqllOq = g_rq 

softqI20q = ig_rq 

C.SOFTQlOOqSoftqlOOq = C.SOFTQl lOqSOftql lOq + C^SOFTQi20qSoftq120q 

S0ftq210q = upb 

q=fc(Jcral ' Other revenue - federal 

qc DDES 9 Government revenue 

qe DDES ** Consumption of fixed capital • general 
government 

qc DDES 9 Financing transactions 

qeDDES ^ Increase in provisions 

qe DDES ' Other Tinancing transactions 

q€ DDES "* Net borrowing (residual) 

qe DDES ^ Summary of financial transactions : 
Income - side total 

qc DDES 9 Government consumption 

qcDDES ' Government investment 

qG DDES 9 Expenditure on goods and .services 

qsfcderal • Unemployment benefits 
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Idcniiner Equation Subscript Number 
Range 

Description 

E_softq200 
"(3.8.4) 

E_softq220 
(3.8.4) 

E_soflq300A 
(3.8.4) 

E_sofiq300B 
(3.8.4) 

E sonq400A 
(3.8.4) 

E_sofiq400B 
(3.8.4) 

E_soflq5I0 
(3.8.4) 

E_sortq520 
(3.8.4) 

E^sofiqSOO 
(3.8.4) 

E_soriq600 
(3.8.4) 

E.sofiqOOO 
(3.8.4) 

soriq200q = pbp.fq 

C_SOFTQ200qSoriq200q = C_SOFTQ210qSonq2I0q + C_SOFTQ220qSoflq220q 

sortq3(X)q = li_rq 

C_SUBS[D1ES tl = £ .C_SOFrQ300qSonq300q 

qeDDES 

softq400q a yn_rq + softro07q 

softq400|( = yn + sofiro07|j 

CSOFTQSIOi- sonqSIOj, = £C_SOFTY14IqSoflyI4Iq 

qeRDES 

C„SOFrQ.S20i. soriq.S20ic = 5^C_SOFTYI42q.toriyl42q 

qeRDES 

C^SOFTQSOOq soflqSOOq = C.SOFTQSIOqSoftqSlOq + C_SOFTQ320qSoftq520q 

soflqeOOq = softqOOOq + sortf006q 

C.SOFTQOOOqSoflqOOOq = C_SOFTQI(WqSOfiql00q + C_SOFrQ200qSoftq2(X)q 

+ C_SOFrQ300qSofiq300q + C.SOFTQ400qSonq400q 

+ C_SOFTQ5(MqSOftq500q + C_SOFTQ60OqSoftq600q 

qe DDES ^ Personal benefit payments 

qe DDES 9 Other personal benefits (residual) 

q€ RDES B Subsidies - regions 

• Sub!;idie.s - rcderal (residual) 

qeRDES * Interest payments • regions 

ksfcdcral > Interest payments-Federal 

ksfedcral • Commonwealth grants to regions • 

current 

k=rederal < Commonwealth grants to regions -
capital 

q=rederal • Commonwealth grants to regions 

q€ DDES 9 Other outlays 

q€ DDES 9 Summary of financial transactions : 

expenditure - side total 
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[dcniincr Equation Subscript Number DcKcripiion 
Range 

E realdefr realdefq = softy300(, - xi3q 
(3.8.4) 

realdefq = sofly300q - naixi3 

C.SOFTQOOOqdgsiarq = C_SOFTY3IOq(sony310q - sofiqOOOq) 

lod_rq = sortylI2q 

E.rcaldeff 
(3.8.4) 

E_dGsiar 
(3.8.4) 

E_iod_r 
(3.8.4) 

2.3.5. Household lii.sposabte income 

E hhldyllO hhldyllOq = zOl r^ 
(3.8.5) 

E hhldyI20 hhldyl20 =zg r 
(3.8.5) 

E.hhIdylOO C.HHLDYlOOqhhldylOOq = C_HHLDYI lOohhldyl lOg + C HHLDY120QhhIdyl20Q 
(3.8.5) M H H H S s 

E_hhldy2IO hhldy2IOq = nalxi3 + C.HHLDDOOlqlabsupg - C HHLDD002gl + hhldroOlg 
(3.8.5) 4 H H4 4 

E_hhldy220 hhldy220q = natxi3 + pop™ + hhldfD02-
(3.8.5) 

E_hhldy200 C_HHLDY200qhhIdy200q = C_HHLDY210(,hhldy2 lOq + C_HHLDY220„hhldy220(, 
(3.8.5) M H H H 4 H 

E hhldy300 hhldy300„ = yn r_ + hhldro03g 
(3.8.5) 

E_hIildy4I0 hhldy410Q = hhldyl lOq + rl 
(3.8.5) 

qeRDES ^ Real budget dcficil for region 

q=fcdcral • Real budget dcHcii for Fed. 

q€ DDES 9 Net borrowing to total outlays: percent 

point change 
q€ RDES S Other direct taxes 

q€ RDES s Wages, salaries and supplements 

q€ RDES > Non - wage primary factor income 

qe RDES I Primary factor income 

qeRDES ' Unemployment benefit receipts 

qE RDES B Other personal benefit receipts 

q€ RDES I Personal benefit reccipt.<i 

qeRDES > Other Income (net) 

qeRDES 8 PA YE taxes 
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IdenliHer 

E_hhldy420 
(3.8.5) 

E3hldy430 
(3.8.5) 

E_hhldy400 
(3.8.5) 

E_hhIdyOOO 
(3.8.5) 

E j d r 
(3.8.5) 
E_upb 
(3.8.5) 

E pbp r 
(3.8.5) 

E_pbpA 
(3.8.5) 

E_pbpB 
(3.8.5) 

Elquation 

hhldy420q = hhldyl20q + ric 

hhldy430q = tod.fq 

C_HHLDY400qhhldy400q = C_HHLDY410qhhldy4 lOq + C_HHLDY420qhhldy420q 

+ C_HHLDY430qhhIdy430q 

C.HHLDYOOOqhhldyOOOq = C_HHLDYIOOqhh!dy lOOq + C_HHLDY200qhhldy200q 

+ C_HHLDY300qhhIdy300q - C_nULDY400qhhldy400q 

yd_rq = hhldyOOOq 

C_UPBupb= 5;c_HHLDy2lOqhhldy2IOq 

qeRDES 

pbp.rq = hhldy200q 

C_PBP pbp = XC_HHLDV200qhhIdy200q 

q€RDES 

C_PBP pbp = X C_PBP_Rqpbp_rq 

qeDDES 

2.4. Dynamics for Forecasting 

2.4.1. Industry capital and investment 

E_yTA VALK.TIj qCurcap.l Ij q = VALKTj qDEPjCurcapjq + INVESTj qVj q 

- 100(VALK_0j q(l - DEPj)) - INVEST.Oj q)Jclkfudge 

+ f00delf_ratej q 

Subscript 
Range 

qsRDES 

qeRDES 

qe RDES 

qeRDES 

qeRDES 

Number 

8 

s 

s 

8 

8 

Description 

Taxes on non • wage primary factor 
income 

Other direct taxes 

Direct (axes 

Disposable income 

Disposable income 

qeRDES 8 

(4.4) 
jelND I3'*'' 
qeRDES 

Aggregate unemployment benefit 
payments 

Personal benefil payments - regions 

Aggregate personal benefit payments 

Personal benePit payments - federal 
(residual) 

Investment in period T: forecasting 
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Idcniiflcr Equation Subiicripl Number 
Range 

Dcscripliuii 

E_curcapTIA curcap.lljq a K_TERMcurcapjq 
(4.4) 

E_yTB 
(4.4) 

E,curcapT IB curcapj ]•.„ a curcap: „ 
(4.4) 

E r̂i) 
(4.4) 

curcapj q = yj ^ -+ lOOdclLraiCj q 

curcapj Ijq a curcapj q 

rOj_q = QCOEFjq(plcapj_q-pij_q) 

E_f_raie_xx rO; » - nalrjoi = BETA.Rj qlcurcap; q - ki_J + f_ratc_xxj _ 
(44J 

E-naiy NATINVESTinaiy: = ^INVEST: ^.y-, „ 

^^•^' qeRDES 

2.4.2. Accummuhli/m of national foreign debt 

E_dcldcbl dcldcbl = {DEBT0(R_WORLD''PRIOD - 1) + BON DEBTldeldfudgc + M DEBTdclbi 
(5.5) 

E^dclbl lOOP.GLOBALdelbl = NATAGGIMP(naiimpvoI) - NATAGGEXP(nalexpvol + naixi4 -
(S.S) natxim) 

E^dcldcbi_taiio dddcbLraiio = (DEBT_RAT[0/DEBT)dcldcbi - (DEBT RATIO/I00)(naigdpexp - natxim) 
(5.5) 

2.5. Regional Population and Labour Market Sellings 

E_dcLrm C_POPqpopq = C_PRIqdelrpfudgCq + C_PA2(dcl_rmq + dcLfmq + del_gq) + Lpopq qe RDES 
(6.5) 

jelND 
qeRDES 

jelND 
qeRDES 

jelND 
qe RDES 

jelND 
qeRDES 

jelND 
qeRDES 

jelND 

I3xlJ 

13xg 

l3xS 

13x8 

13xg 

13 

Capiial Slock in period T + 1: 
forcca.stiiig 

Investincni in period T: comparative 
sialics 

Capital stock in period T + I: 
comparaiive .'̂ laiic.̂  

DeTinition of rates of return locapiial 

Capital growth rates related lo rates of 
return 

Total real investment 

E_dcl labsup CJabsupqdcl unrg =C_EMPLOYq(labsupq-employq) 
(6.5) 

qeRDES « 

Ordinary change in foreign debt 

Ordinary change in Real trade dencit 

Change in Debt/GDP ratio 

Accuiiiuialion of regional population 

Percentage-point changes in regional 
unemployment rates 
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Identifier Equation Subscript 
Range 

Number Description 

E.wpop labsupq = pr„ + wpopq 
(6.5) 

E.pop wpopq = popq + Lwpopq 
(6,5) 

E_rm_0 del_rni„ = deLrm_0_ + de!f_rm_0 

(6^5) 

E_rcmpljmcrf Iq = cinployq + fjq 
(6.5) 

E_pop_inierf qhouSq = pop™ + f_qhouSq 
(6'5) 

E_rni_addup deif_rni = Zdel.rmq 
(6.5) qeRDES 

E.dclnatfm dcLnarfm = Z^el- fn iq 

^^•^^ qeRDES 

E.dcinatg dei.naig = Xdel_gq 

<*-5> qeRDES 

E.nailabsup C.NATLABSUP nailabsup = £c_LABSUPqlabsupq 

<^^' qeRDES 

E.natemploy c.NATEMPLOY naieinploy = £c_EMPLOYqCinployq 

(^•5* qeRDES 

E.natiinr C.NATLABSUP dcLnaiunr = C_NATEMPL0Y(n3tlabsup • nalemploy) 
(6.5) 

qeRDES 

qgRDES 

q^RDES 

q€RDES 

qe RDES 

Regional labour supply 

Regional working age population 

ABS population (orecasts can drive 
interregional migration 

Interface employment in wage-bill 
weight.̂  and person weights. 

Interface population and householf 
fonnation. 

Adding - up condition on interregional 
migration. 

National foreign migration. 

National natural population change. 

National labour supply 

National employment 

Pcrceniage-poinl change in national 
unemployment rate 
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Theoretical structure of MONASH-MRF 

Table 2.2. The MMRF Variables 
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Variable Subscript Number 
Range 

Description 

The CGE Core 

Scalar Variables 

deliaxtall 

deltax2iJI 

'deltax3all 

deltax4ull 

dcliaxSall 

deltax6a]l 

nutc 

naicaprcv 

naicr 

naidelb 

naicxpoil 

nuiexpvol 

naifep 

natfSgen 

natf6gcn 

naifwagc 

naigdpexp 

natgdpinc 

lutgdpreul 

natimp 

naiimpvol 

[ulin 

natir 

Overall percent-point change in indirect tax rates, user 

t 

Overall perceni-poinl change in indirect lax rates, user 

2 

Overall percent-point change in indirect tax raies, user 

3 

Overall percent-point change In indirect tax rates, user 

4 

Overall percent-point change in indirect tax rates, user 

5 

Overall percent-point change in indirect tax rates, user 

6 
Nominal total household consumption 

Aggregae payments to capital 

Real household consumption 

Ordinary change in balance of trade 

Foreign-currency value of exports 

Export volumes 

Economy-wide shifter of export demand curves 

Overdl shift term for regional "Other' demands 

Overall shift term for [federal "Other" demands 

Overall wage shifter 

Nominal GDP from expenditure side 

Nominal GDP from income side 

Real GDP from expenditure side 

Foreign currency value of imports 

Import volumes 

Aggregate nominal investment 

Aggregate real investment expenditure 
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MONASH-MRF: A mulsiregional model of Australia 

Variable Subscript Number Description 

Range 

natkt 

nat] 

nailabrev 

nallndrev 

natoctrev 

natoihnomS 

natothnom6 

naiothrealS 

naiochrcaI6 

naiplcap 

natphi 

naipwage 

natpwage^p 

nutrealwage 

natrw3ge_p 

natnvage_w 

nailaxind 

naitaxrevi 

naitaxrev2 

naiiaxrev3 

naltaxrcv4 

naitaxrcvS 

nattaxrev6 

natiaxrevm 

naitot 

iuiui2 

iiaixi3 

Aggregate capital stock, rental weights 

Aggregate employment, wage bill weights 

Aggregate payments to labour 

Aggregate payments to land 

Aggregate other cost ticket payments 

Aggregaie nominal value of regional "Other" demands 

Aggregate nominal value of Federal "Other" demands 

Aggregate real regional "Other" demands 

Aggregate real Federal "Other' demands 

Aggregate nominal capital rentals 

Exchange rate 

Aggregate nominal wage paid to workers 

Aggregate nominal wage paid by producers 

National consumer real wage 

National real wages for producers: deflated by GDP 

deflator 

National real wages for workers: deflated by CPl 

Aggregate revenue from all indirect taxes 

Aggregaie revenue from indirect taxes on intermediate 

Aggregate revenue from indirect taxes on investment 

Aggregate revenue from indirect taxes on households 

Aggregate revenue from indirect taxes on exports 

Aggregaie revenue from indirect taxes on regional 

"Other" 

Aggregaie revenue from indirect taxes on Federal 

"Other" 

Aggregate tariff revenue 

Economy-wide terms of trade 

Investment price index 

Consumer price index 

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

Description 

nutxi4 

nutxiS 

naUt6 

natxigdp 

natxim 

natximpO 

natxiplpk 

n a u j o i 

Vector Variables 

aggtiLfep, 

aggnt_p4r^ 

aggnl_x4rj^ 

caprev^ 

'̂ q 

cr.shr^ 

". 
delb_dom 

iJelb_for_aud 

delb_toi 

deliaxdesi 

deltaxsource^ 

exp_for_aud 

expon^ 

expvol^ 

f5gcn^ 

f6gen^ 

faggni_i, 

i6 RSOU 

seÊ SOU 

se RSOU 

[jeRDES 

qeRDES 

jeRDES 

ĵeRDES 

qeRDES 

tjeRDES 

t|6RDES 

qcADES 

K A S O U 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

ieNTEXP 

8 

S 

8 

8 

8 

8 

8 

8 

8 

3 

10 

9 

8 

S 

8 

8 

8 

11 

faggm_p4r, \eRSOU 

Exports price index 

Regional "Other" demands price index 

Federal "Other" demands price index 

GDP price index, expenditure side 

Imports price index 

Duty-paid imports price index 

Relative prices of labour and capital 

Aggregaie Output: Value-Added Weights 

Price shifter on non-traditional exports 

Aggregate price for non-traditional exports 

Demand for aggregate non-traditional exports 

Aggregaie payments to capital 

Nominal total household consumption 

Regional/national consumption ratio 

Real household consumption 

Change in interregional trade balance 

Change in AUD value of foreign trade balance 

Sum change in of domestic and foreign trade balance 

Tax shifter (percentage-point change) to all destinations 
including foreign and Federal 
Tax shifter (percentage-point change) by all sources 
(domestic and foreign) 
AUD value of foriegn exports 

Foreign currency value of exports 

Export volumes 

Overall shift term for regional "Other" demands 

Shifter, Federal "Other" demand 

Shifter by commodity for aggregaie non-traditional 
exports 
Shifter on die price of aggregaie non-traditional exports 

....Table2.2. continued 
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Variable Subscript Number 
Range 

Description 

faggnt^Sj 

fep. 

feq. 

fwage^ 

imp_for_aud 

inipq 

imfH'ol 

i"q 

\ 
\ 
tabrev 

Indie V 

\ 
luxexp^ 

nallabind-

nat lambda^ 

nalxOimp. 

nalyj 

natz. 

octrev^ 

othnomS 

othnom6 

othrealS 

othreal6 

pnij 

powuixnii 

psexp, 

psimp^ 

pwagc^ 

pwage_p 

seRSOU 

ieCOM 

is COM 

qeRDES 

qGRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qsRDES 

qeRDES 

qeRDES 

qeRDES 

ieIND 

meOCC 

ieCOM 

je IND 

jelND 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

ieCOM 

ieCOM 

seRSOU 

qeRDES 

qeRDES 

qeRDES 

8 

13 

13 

3 

8 

8 

8 

8 

8 

8 

8 

8 

8 

S 

13 

8 

13 

13 

13 

8 

8 

8 

8 

8 

13 

13 

8 

8 

8 

8 

Shifter by region for aggregate non-traditional exports 

Price (upward) shift in export demands 

Quantity (right) shift in export demands 

Overall real wage shifter 

AUD value of imports 

Foreign currency value of imports 

Import volume index 

Aggregate nominal investment 

Aggregate real investment expenditure 

Aggregate capital stock, renial weights 

Aggregate payments to labour 

Aggregate payments to land 

Aggregate employment- wage bill weights 

Total supernumerary household expenditure 

Employment by Industry 

Employment in occupation M 

Import volumes 

Capital creation by using industry 

Activity level or value-added 

Aggregate other cost ticket payments 

Aggregate nominal regional "Other" demands 

Aggregate nominal Federal "Other" demand 

Aggregate real regional "Other" demands 

Aggregate real Federal "Other" demand 

C.I.F. foreign currency import prices 

Power of tariffs 

Price indices for interregional exports 

Price indices for interregional imports 

Region-wide nominal wage received by workers 

Region-wide nominal wage paid by producers 

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

Description 

qhousq 

realwagc_w 

realwage_p^ 

reg-plcap^ 

lotdom 

lotfor 

* - " > ' < , 
laxind 

taxrevi 

Iaxrev2 

taxrcv3 

iaxrev4j 

taxrev5 

taxrcv6 

taxrevm 

utility^ 

wage_diff 

xim^ 

ximpO^ 

xiplpk^ 

« y - r . 

" 2 , 

^\ 
^. 
'̂ ^ 
«^ 
xsexpj 

xsimp^ 

OO'q 

CJERDES 

ijeRDES 

qeRDES 

qeRDES 

(t^RDES 

qsRDES 

ijeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

seRSOU 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

seRSOU 

qeRDES 

qeRDES 

Number of households 

Real wages for workers: deflaied by CPI 

Real wages for producers: deflaied by the GDP deflator 

Regional rental price of capital 

Domestic tenns of trade 

Foreign terms of trade 

Regional aggregate rate of return 

Aggregate revenue from all indirect taxes 

Aggregate revenue, Indirect taxes on iniermediate 

Aggregate revenue, indirect taxes on investment 

Aggregate revenue, indirect taxes on households 

Aggregate revenue, indirect taxes on foreign exports 

Aggregaie revenue, indirect taxes on regional "Other" 

Aggregate revenue, indirect tax on Federal "Other" 

Aggregaie tariff revenue 

Utility per household 

Regional real wage differential 

Imports price index 

Duly-paid imports price index 

Index of relative price of labour and capital 

Regional GDP deflator 

Investment price index 

Consumer price index 

Exports Price Index 

Regional "Other" demands price index 

Federal "Other" demands price index 

Exports volume in interregional trade 

[mpotts volume in interregional trade 

Aggregate output: Value-added weights 

....Tuble 2.2. continued 
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Variable Subscript Number 
Range 

Description 

Matrix Variables 

alcapj^ 

'̂̂ , 

al lab^ 

a Hand 

a loc .^ 

a! prim 

a l i n d ^ 

a3coni-

a31ux^ 

a3sub^^ 

^w 

^ ^ • ^ 

curcapj^ 

dcl iaxl i , .^ 

^^^^'^.M^ 

jelND 

qcRDES 

jelND 

qsRDES 

jelND 

q€RDES 

jelND 

qeRDES 

J€lND 

qeRDES 

jGlSD 

qsRDES 

JElND 

qeRDES 

ieCOM 

qeRDES 

ieCOM 

qeRDES 

ieCOM 

qeRDES 

jelND 

qeRDES 

jeiND 

qeRDES 

jelND 

qeRDES 

ieCOM 

seASOU 

jelND 

qsRDES 

ieCDM 

SGASOU 

jelND 

qeRDES 

13x8 

13x8 

13x8 

13x8 

13x8 

13x8 

13x8 

13x8 

13x8 

13x8 

13x8 

13x8 

13x8 

13x10x13x8 

13x10x13x8 

Capital augmenting technical change 

All input augmenting technical change 

Labor augmenting technical change 

Land augmenting technical change 

Other cost ticket lechncal change 

All primary factor technical change 

Technical change in capital creation 

Change in household tastes 

Change in household tastes, luxury 

Change in household taste, subsistence 

Average of technical change terms in production 

Payroll tax adjustment factor 

Current capital stock 

Percentage-point change in tax rate on sales of 
intermediate inputs 

Percentage-point change in tax rale on sales for capital 
creation 

....Table 2.2. continued 
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Variable Subscript 

Range 
Number Description 

delcaxB.,̂  

de!Lix4_j 

deliaxS,,^ 

deltax6|̂  

deliax. 

emab,„ 

noci,, 

"".̂ ^ 

"".^ 

faggnt_is,, 

frPRi^ 

fwageî ^ 

Libind 

lambda„„ 

"« 

PO^M 

16 COM 

ieASOU 

qeRDES 

i€COM 

seRSOU 

ieCOM 

SEASOU 

(JERDES 

16 COM 

seASOU 

qcRDES 

ieCOM 

>€1ND 

tieRDES 

J6lND 

qeRDES 

ieCOM 

S6AS0U 

q6RDES 

i€COM 

S6AS0U 

qeRDES 

iGNTEXP 

seRSOU 

ielND 

qeRDES 

jelND 

qeRDES 

jelND 

qeRDES 

meOCC 

qeRDES 

jeiND 

qeRDES 

ieCOM 

S6AS0U 

13x10x8 

13x8 

13x10x8 

13x9x8 

13 

13x8 

13x8 

13x10x8 

13x9x8 

11x8 

13x8 

13x8 

13x8 

8x8 

13x8 

13x10 

Percentage-point change in lax rate on sales lo 
households 

Percentage-point change in export lax rates 

Percentage-point change in tax rate on sales to regional 
"Other" demand 

Percent-poini change in sales tax rale. Federal 
govemmenl demands 

Percentage-point change in the general sales tax rate 

Effeaive labour input 

Shifters, other cost tickets 

Shift in regional "Other' demands 

Shift, Federal "Other" demand 

Commodity and source shifter for non-traditional 
exports 

Payroll tax rate shifter 

Industry-specific wage shifter 

Employment by industry 

Employment by occupation 

Use of land 

Basic price of good i, source s 

....Table 2.2. continued 
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Variable 

ola »' i.<,iJi 

Plcap^ 

P ^ . 

Pl ' ^^q 

P l labo i^^ 

pllandj^ 

P loc i ^ 

P '%^ 

P2^i. j^ 

P^-^Li. 

P2°i.j^ 

p3a 

P3c^ 

Subscript 

Range 

ieCOM 

feASOU 

jelND 

qeRDES 

jelND 

qeRDES 

16 COM 

jelND 

qeRDES 

jelND 

qeRDES 

jelND 

q€RPES 

meOCC 

je[ND 

qeRDES 

jelND 

qeRDES 

ieCOM 

jelND 

qeRDES 

IeCOM 

S6AS0U 

jelND 

qeRDES 

ieCCM 

jelND 

qeRDES 

ieCOM 

jelND 

qeRDES 

ieCOM 

seASOU 

qeRDES 

ieCOM 

(leRDES 

Number 

13x10x13x8 

13x8 

13x13x8 

13x8 

13x8x8 

13x8 

13x8 

13x13x8 

l3x10xl3xS 

13x13x8 

13x13x8 

13x10x8 

13x8 

Description 

Prices of inputs for current production 

Rental price of capital 

Prices of domestic composite inputs for current 

production 

Price of labour 

Wage of occupation type m in industry j 

Rental price of land 

Price of other cost tickets 

Price, domestic/foreign composite inputs for current 

production 

Prices of inputs for capital creation 

Prices of domestic composite inpuK for capital creation 

Price, domestic/foreign composite inputs for capital 

creation 

Purchasers prices by commodities and source for 

households 

Prices of domestic composite inputs for households 

....Table 2.2. continued 
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Variable 

P3°.^ 

P^f... 

P5^, . . , 

P ^ , ^ 

K 

P^no.^ 

pwageî ^ 

•^H 

' P " ] ^ 

xOimp,̂  

" ' " . ^ 

" 1 ^ ^ . 

"'I^'^W 

" ' " ^ . ^ M / 

Subscript 
Range 

ieCOM 

qeRDES 

ieCOM 

SERSOU 

16 COM 

S6AS0U 

qeRDES 

16 COM 

seASOU 

q^RDES 

ieiND 

qeRDES 

seRSOU 

qcRDES 

jelND 

qeRDES 

jelND 

qeRDES 

jelND 

qeRDES 

ieCOM 

qeRDES 

16 COM 

seASOU 

jelND 

qeRDES 

ieCOM 

jelND 

qeRDES 

jelND 

qeRDES 

meOCC 

ieCOM 

seASOU 

jelND 

qeRDES 

reMABC 

Number 

13x8 . 

13x8 

13x10x8 

13x10x8 

13x8 

8x8 

13x8 

13x8 

13x8 

13x8 

13x10x13x8 

13x13x8 

13x8x8 

13x10x13x8 

x2 

Description 

Price, domestic/foreign composite inputs for households 

F.O.B. foreign currency expon prices 

Purchasers' prices for commodities (by source) by 

regional "Other" 

Purchasers' prices paid for commodities by Federal 

"Other" 

Costs of units of capital 

Price indices in interregional trade flows 

Nominal wage rates 

Current rates of return on capital 

Payroll lax rale (in per cent) 

Import volumes 

Demands for inputs for current production 

Demands for domestic composite inputs for current 

production 

Employment of occupation type m in industry j 

Margins • cuirent production 

....Table 2.2. cimiinued 
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Variable Subscript 
Range 

Number Description 

xloci. 

xlo. 

xlprim 

x2a: 

X2C: 

x2marg-

x2o. 

x3a: 

X3C: 

x3marE 

x3o. 

x4marg 

j«IND 

qeRDES 

ieCOM 

jetND 

qcRDES 

jelND 

qCEUJES 

kCOM 

iSASOU 

jelND 

(t£iU>ES 

ieCOM 

jelND 

qeRDES 

ieCOM 

seASOU 

jgIND 

qeRDES 

i^MARG 

ieCOM 

jelND 

q€RDES 

ieCOM 

SEASOU 

qcRDES 

ieCOM 

qeRDES 

ieCOM 

seASOU 

qeRDES 

reMARG 

ieCOM 

qeRDBS 

ieCOM 

seRSOU 

leMARG 

13x8 

13x13x8 

13x8 

13x10x13x8 

13x13x8 

13x10x13x8 

x2 

13x13x8 

13x10x8 

13x8 

13x10x3x2 

13x8 

13x8x2 

Demand for other cost tickets 

Demands for domesiic/foriegn composite inputs for 

current production 

E)emand for primary factor composite 

Demands for inputs for capital creation 

Demands for domestic composite inputs for capital 

creation 

Margins - capital creation 

Demands for domestic/foriegn composite inputs for 

capita] creation 

Household 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 

....Table 2.2. amlinued 
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Variable Subscript 
Range 

Number Description 

x4r,^ 

' ^ = ' M . 

^ " ^ U f l X 

"̂ ..̂  

x6m;ifl,^^^ 

»J-->^^ 

«P'pl^-'ndj^ 

«"% 

y ^ 

^ j ^ 

ieCOM 

seRSOU 

ieCOM 

scASOU 

(JERDES 

ieCOM 

leASOU 

qcRDES 

re.MARG 

i€COM 

scASOU 

qcRDES 

ieCOM 

seASOU 

qeROES 

re MARC 

j«IND 

qeRDES 

jElND 

qeRDES 

K R S O U 

qeRDES 

jelND 

qeRDES 

jclND 

qsRDES 

Government Finances 

Scalar Variables 

bslar 

is 

•P 

mtscfOOl 

pbp 

[ ) 

rk 

13x8 

13xiOx8 

!3x10x8x2 

13x10x8 

13x10x8x2 

13x8 

13x8 

8x8 

13x8 

13x8 

Expon volumes 

Regional "Other" demands 

Margins • regional "Other" 

Federal "Other" demands in each region 

Margins • on sales to Federal" Other" demand 

Index of factor costs 

Index of ratio of price of labour to price of capital 

Volunie of inter and intraregional trade flows 

Capital creation by using industry 

Activity level or value-added 

Balance of trade surplus as percentage of GDP 

Noininal government investment 

Nominal private investment 

Shilt variable : relative income tax rates 

Personal benefit payments 

Tax rate - wages, salaries and supplements 

Tax rale - non-wage primary factor income 

....Tuble 2.2. continued 
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Variable Subscript Number 
Range 

Description 

soflfDl 1 

d 

fy 

upb 

wn 

wnsiar 

wRlar 

xiy 

yf 

yi 

ylsiar 

yn 

yr 

z03 

i05 

z07 

Z09 

zIO 

Vector Variables 

dgstar^ 

debtg^ 

8-r, 

i t - r , 

Uibsup 

PbP-fq 

rpr, 

" - ' q 

lod.r . 

xisfb^ 

yn-r . 

y - r , 

H€DDES 

qeDDES 

QEDDES 

qeDDES 

q€RDES 

qcDDES 

qsRDES 

qeRDES 

q«RDES 

qeRDES 

qeRDES 

qeRDES 

9 

9 

9 

9 

8 

9 

S 

8 

8 

8 

8 

8 

Shifter for Fedeia] collection of other indirect taxes 

Commodity taxes less subsidies (excl tariffs) 

Income taxes 

Unemployment benefits 

Nominal pre-tax wage rate 

Nominal post-lax wage rate 

Real post-tax wage rate 

GDP deflator 

GDP at factor cost 

Pre-tax wage income 

Post-tax wage income 

Nominal GDP 

Real GDP 

Payroll taxes 

Property taxes 

Land taxes 

Other indirect taxes 

Sales by final buyers 

Government net boirowing/total outlays 

Govemmeni debt 

Government consumption 

Government investment 

Labour supply 

Personal benefit payments 

payroll tax rate 

Commodity taxes less subsidies (excl tariffs) 

Other direct taxes 

price index : sales by final buyers 

Nominal CSP - regions 

Real GSP - regions 

....Table 2.2. continued 
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Variable 

yd-fq 

zOl.r, 

^2.r^ 

^3.r^ 

zW-fq 

^ 5 _ . , 

^ - ' , 
ri)7_r^ 

^ 8 - r , 

ri»_r^ 

i lO_r , 

^^r^ 

a-r , 

dompyOOO 

dompylOO 

dompyllO 

dompyl20 

dompy200 

dompy2IO 

dompy220 

dompy300 

dompy310 

donipy320 

dompy330 

dompqOOO^ 

dompqIOO 

dompqIlO 

dompql20 

dompq 130 

dompql40 

dompq 150 

Subscript 
Range 

qcRDES 

qcRDES 

q^RDES 

()€RDES 

qcRDES 

qeRDES 

qcRDES 

qeRDES 

q€RDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qERDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

q€RDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

Number 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

3 

S 

8 

8 

8 

8 

8 

Description 

Household disposable income 

Wages, salaries and supplements 

Imputed wages 

Payroll taxes 

Returns to fixed capital 

Properly taxes 

Returns to agricultural land 

Land taxes 

Returns to woAing capiial 

Other indirect taxes 

Sales by final buyers 

Gross operating surplus 

E^oduction taxes 

GSP ai market prices (income side) 

Wages, salaries and supplements 

Disposable wage income 

PA YE taxes 

COS ; non-wage primary factor income 

Disposable non-wage primary factor income 

Taxes on non-wage primary factor income 

Indirect taxes less subsidies 

Tariff revenue 

Other commodity taxes less subsidies 

Production taxes 

GSP at market prices (expenditure side) 

Domestic absorption 

Private consumption 

(*rivaie investment 

GoveramenI consumption - regions 

Government consumption • federal 

Government investment 

....Table 2.2. coniinued 
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Variable 

donipq200 

dompq2IO 

donipq220 

dompq300 

dompqS 10 

dompq320 

softyOOO^ 

softy lOOq 

softy110 

softy 111^ 

softy 112^ 

softy 120 

softy 121^ 

softy 122̂  

softy 123^ 

softy 124^ 

softy 125^ 

softy 126^ 

softy 130^ 

softy 140̂ 1 

softy 141 

softy 142 

softy 150^ 

softy200 

softy300 

softy 310^ 

softy320^ 

softy330^ 

f-0\ 

rcaldef 

softqOOO ĵ 

Subscript 

Range 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

q€DDES 

q€DDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

Number 

8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

Description 

Interregional trade balance 

Interregional exports 

Interregional imports 

International trade balance 

Intemaiional exports 

International impons 

SOFT : income side total 

Government revenue 

Direct taxes 

Income taxes 

Other direct taxes 

Indirect taxes 

Tariff revenue 

Other commodity taxes 

Payroll taxes 

Property taxes 

Land taxes 

Other indirect taxes 

Interest received 

Commonwealth grants to regions 

Current grants 

Capital grants 

Other revenue 

Consumption of fixed capital - general government 

Financing transactions 

Net borrowing 

Increase in provisions 

Other financing transactions 

Other financing transactions shifter 

Real government budget deficit 

SOFT; expenditure side total 

....Table 2.2. continued 
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Variable 

sofiqlOO 

soflql 10^ 

soflql20^ 

sofiq200 

sofiq2IO^ 

sofiq220^ 

softqSOO^ 

sofiq400 

sofiqSOO 

softqSlO 

softq520^ 

sofiq600^ 

sofifDOl̂  

softfD02^ 

sofif003^ 

softftXM 

sof[fD05^ 

sof[tD06 

softfOO?̂  

hhldyOOO^ 

hhldylOO^ 

hhldyl 10̂  

hhldyl20^ 

hhldy200^ 

hhldy2IO^ 

hhldy220^ 

hhldy300^ 

hhldy400^ 

hhldy410^ 

hh)dy420^ 

hhldy430^j 

Subscript 
Range 

( JEDDES 

qeDDES 

qeDDES 

<jeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qeDDES 

qe DDES 

qeDDES 

qeRDES 

qeRDES 

qeRDES 

qeDDES 

qeDDES 

qet)DES 

qeDDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

Number 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

8 

S 

8 

9 

9 

9 

9 

8 

8 

8 

S 

8 

8 

S 

8 

8 

8 

8 

8 

Description 

Expenditure on goods and services 

Government consumption 

Govemmeni investment 

Persona] benefit payments 

Unemployment benefits 

Other personal benefits 

Subsidies 

Interest payments 

Commonwealth grants to regions 

Curreni grants 

Capital grants 

Other outlays 

Shift variable : other direct taxes 

Shift variable : current Commonwealth grants 

Shift variable : capital Commonwealth grants 

Shift variable : other revenue 

Shift variable : increase in provisions 

Shift variable : other outlays 

Shift variable : govemtrjent debt 

Disposable income 

f*rimary factor income 

Wages, salaries and supplements 

Non-wage primary faaor incorrte 

Personal benefit receipts 

Unemployment benefits 

Other personal benefits 

Other income (net) 

Direct taxes 

PA YE taxes 

Taxes on non-wage primary factor income 

Other direct taxes 

....Table 2.2. continued 
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Variable 

hhldfDOl̂ ^ 

hhldf002^ 

hh!dr0O3q 

miscfOOIji 

Subscript 
Range 

qsRDES 

qcRDES 

ij€RDES 

q€RDES 

Number 

8 

8 

8 

8 

Description 

Shift variable : unemployment benefits 

Shift variable : other personal benefits 

Shift variable : other income (net) - hholds 

Shift variable : consumption function 

Invextment-Capital Accumulation 

Scalar Variables 

ddkfudgc I 

f rate XX 
- - j.q 

curcap_tl-

nairjol I 

Matrix Variables 

delf_raie. jelND 13x8 

qeRDES 

J€lND 13x8 

qeRDES 

j€lND 13x8 

q€RDES 

National Foreign Debt 

deldfudge I 

delbt I 

dcldebi_raiio I 

deldebi I 

Regional Population and Labour Markets 

Scalar Variables 

Dummy variable to switch on capital accumulation 

equation 

Average rate of return 

A change shifter in capital accumulation equation 

Shifter, rate of return equation 

Capital stock in period T+I 

Dummy variable in equation E_deIDebI 

Ordinaiy change in Real trade deficit 

Change in Debt/GDP ratio 

Ordinary change in foreign debt 

dct_natfm 

del_naig 

dcl_natonr 

delf_rm 

delf_nn_0 

nallubsup 

naicmploy 

1 Ordinary change in national net foreign migraiion. 

1 Ordinary change in national net natural population. 

I Percentage-point change in the national unemployment 

rate 

I Shift variable in equation E.rm^addup 

1 Shift variable in equation E_nn_0 

1 National labour supply. 

National employment. 

....Table 2.2. continued 
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Variable Subscript Number 

Range 

Description 

Vector Variables 

dcLfm^ 

d=l-g. 

del_rm 

del_rm_0 

delrpfudgc 

del_unr 

employ^ 

'-\ 
Lpop^ 

f_wpop^ 

f_qhous 

POP̂  

p^ 

WpOPa 

geRDES 

qcRDES 

(teRDES 

qeRDES 

qeRDES 

qERDES 

qcElDES 

qcRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

qeRDES 

Ordinary change in regional net foreign migration. 

Ordinary change in regional net natural population. 

Ordinary change in net interregional migration. 

Exogenous forecast of interregional migration 

Dummy variable in equation E_del_rm. 

Percentage-point change in regional unemploy rale 

Regional employment: persons. 

Shift variable in equation E_remploy_interf. 

Shift variable in equation E_del_rm. 

Shift variable in equation E_wpop 

Shift variable in equation E_pop_inierf 

Regional population 

Regional workforce participation rate 

Regional population of working age 
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Table 2.3. The MMRF CoeJJicienls and Parameters 

Coefficient Description Value 

OlC: 

SIA; i.IO.q 

a\0. 

PVALIOi.^.^ 

PVALIA: 

OlLAB-

LABOURj^q 

LAB_OCCJND 

Elasticity of substitution between 

regional sources of good i for use as 

an input in produciion. 

Share of purchasers-price value of 

good i from regional source s in 

industry j in rtgion q's total 

purchx'ics of good i from domestic 

sources for use in production 

Elasticity of substitution between 

domestic composite and foreign 

import of good i for use as an input 

in production. 

[^Irchase '̂s value of domestic 

composite und foreign import of 

good i as an input the jq* industry's 

production. 

Purchaser's value of good i from the 

s source (s = 1 9) as an input in 

the jq industry's produciion. 

Elasticity of substitution for labour 

of m occupational types used as an 

inpuLslo produciion by industry j in 

region q 

Total wuge bill of the jq^ industry. 

Wage bill of the m"̂  occupation 

used by the jq" industry. 

Arbitrarily set at five times the value of the 

elasticity of substitution between domestic 

goods and foreign imported goods: 

The numerator of this share, for the isjq 

element (s » 9), is the sum of the 

corresponding elements of the BASI, MAR 1 

and TAXI matrices. The denominator is che 

sum, over the 8 s regional sources (i.e.. for 

alt s: s * 9), of the .•iom of the isjq"' elements 

ofBASl.MARl andTAXl. 

Econometric estimate from MONASH 

model. 

The ijq"' value is the sum. over the 9 (all 

domestic plus foreign) sources, of the sum of 

the isjq* elements of BASl. MARl and 

TAXI. 

The isjq* value (s = 1 9) is the sum of the 

coiTcsponding elements of the BAS I. MAR I 

and TAXI matrices. Dividing by PVALIO. 

forms the .share of the b * good in the firm's 

total expenditure on the ilh good from all s 

sources (s = 1 9) for use in production. 

Econometric estimate from MONASH 

model. 

Sum of the m elements of LABR for ihejq* 

industry. Dividing by TOTFACIND gives the 

share of the wage bill in the value-added of 

the jq* industry. 

The jqm* element of l^BR. Dividing by 

lj\BOt;R gives the share of the wage bill of 

the m* occupational group in the total wuge 

bill of the jq* industry. 

....TubU 2.3. continurd 



Theoretical struclure ofMONASH-MRF !05 

Coefficient Description Value 

OlFAC; 

TOTFACIND: 

CAPITALj^ 

LAND-

die, 

alO: 

PVAL2T; 

PVAL2A;,,.^ 

(in E_p2c) 

PVAL2Ai^,.^ 

(in E_p2o) 

PVAL20: 

Elasticity of substitution for primary 

factors (agricultural lund, labour and 

capital) used as inputs to produaion 

by industry j in region q. 

Total cost of primary factors used 

by industry j in region q. 

Value of rentals to capital for 

industry j in region q. 

Value of rentals to agricultural land 

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 between 

domestic composite and foreign 

impon of good i for use as un input 

in creation ofcapiial. 

Purchaser's %'alue of domestic 

composiie good i as an inpul the jq* 

industry's creation of capital. 

Purchaser's value of good i from the 

s'*" regional source (s= 1 8) as an 

input in the jq*** industry's creation 

of capital. 

Purchaser's value of good i from the 

all sources (s = 1 9) as an input in 

Ihe jq'** industry's creation of capital. 

Purchaser's value of domestic 

composiie and foreign import of 

good i as an input the jq''' industry's 

capital creation. 

Econometric estimate from MONASH 

model. 

Sum of jq'^ clement of coefficient LABOUR 

and die corresponding jq* elements of the 

CPTL and LAND matrices. 

The jq"* element of the CPTL matrix. 

The jq''' clement of Ihe LAND matrix. 

Arbitrarily set at five times the value of the 

elasticity of substitution between domestic 

goods and foreign imported goods: 

Econometric estimate from MONASH 

model. 

The sum, over the 8 regional sources (ss = 

domestic: i.e.. for all s; s « 9). of the sum of 

the isjq*** elements of BAS2. MAR2 and 

TAX2. 

TTie isjq* value (s = 1 8) is the sum of the 

corresponding elements of the BAS2. MAR2 

and TAX2 matrices. Dividing by PVAL2T, 

forms the share of the is'^ good in ihc firm's 

total expenditure on the ilh good from all 

regional sources (s = 1 8) for the purpose 

of capital creation. 

The isjq' value (s = 1 9) is the sum of the 

corresponding elements of the BAS2, MAR2 

and TAX2 mairices. Dividing by PVALIO. 

forms the share of the is* good in the firm's 

total expenditure on the ith good from aU 

sources (s = 1 9) for Ihc purpose of capital 

creation. 

The i^q* value is the sum over the 9 (all 

domestic plus foreign) sources of the sum of 

Ihe isjq'** elements of BAS2. MAR2 and 

TAX2. 

....Table 2.3. cnminued 
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Coefficient Dcscripiion Value 

03C: 

o20 : 

PVAUT, ikmcMicj] 

PVAUA,,^ 

(in E_p3c) 

PVAL3Ajj 

(in E_p3o) 

PVAL30; 
i q 

ALPHA. I , ^ 

DELTA. 

S3C0Mi 
'A 

Elasticity of substitution between 

regional sources of good i in 

regional household demand. 

Elasticity of substitution between 

domestic composite and foreign 

import of good i in regional 

household demand. 

Purchaser's value of domestic 

composite good i consumed by the 

household in region q. 

Purchaser's value of good i from the 

s"' regional source <s = 1 8) 

consumed by the household in 

region q. 

Purchaser's value of good i from the 

all sources (s = 1 9) consumed by 

the household in region q. 

Purchaser's value of domestic 

composite and foreign impon of 

good i consumed by the household 

in region q. 

Supernumerary expenditure on 

good i as a share of supemumer;iiy 

and subsistence expenditure on 

good i by Ihe household in region q. 

Mai^inal household budget share of 

good i in total marginal expenditure 

by die household in region q. 

Share of good i in total household 

expenditure by the household in 

region q. 

Arbitrarily set at five limes the value of the 

elasticity of substitution between domestic 

goods and foreign imported goods: 

Econometric estimale from MONASH 

model. 

The sum. over the 8 regional sources, of the 

sum of the isq* elements of BAS3. MAR3 

andTAX3. 

The isq* value (s = 1 8) is the sum of the 

corresponding elements of the BAS3. MAR3 

and TAX3 matrices. Dividing by PVAL3T. 

forms the share of die is'*' good in the 

household's total expenditure on the ith good 

from all regional .source! (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 is'*" good in the 

household's total expenditure on the ilh good 

from all sources (s= 1 9). 

The iq"' value is the sum. over the 9 (all 

domestic plus foreign) sources of the sum of 

die isq* elements of BAS3. MAR3 and 

TAX3. 

The formula for ALPHAJ; „ is 

ALPHA_I- „=-(l/FRlSCH„)x(DELTAj ̂ /SBCOM, J 

where FR1SC:H„ is an econometrically 

e.siimated parameter taken from the 

MONASH model database, and DELTA,„ 

and S3C0Mj „ are dtscribcd below. 

Econometric estimate from MONASH 

model. 

The formula for S3C0M- ^ is 

S3C0M;„ = PVAUO.„/AGCCON„ 

where PVAL30J„ is described above and 

AGGCON„ is described below. 

....Table 2.3. cnntinued 



Theoretical structure of MONASH-MRF 107 

Coefficienl Description Valiie 

EXP_ELAST| 

AGGEXPNTj 

PVAL4Rjj 

(in E_aggnt_p4r) 

COSTS; 

OTHCOST-

INVEST, 
J1 

BASI: 

TAXL 
I.1.J.4 

MARlL,j,q, 

Foreign export demand elaxticiiy of 

goodi. 

Total regional non-trtiditional export 

earnings. 

Purchaser's value of non-traditional 

export good i (i = 3....13) from the 

s"̂  regional source (s = 1 8) 

consumed foreigners. 

Total costs of production in industry 

j in region q 

Other cost tickets paid by industry j 

in region q. 

Value of total capital created for 

industry] in region q. 

Basic value of good i from source s 

(domestic and foreign) used in 

production by industry j in region q. 

Value of commodity taxes paid on 

good i from source s (domestic and 

foreign) used in production by 

indusiiyj in region q. 

Value of expenditure on margin 

commodity r. to facilitate the 

transfer of good i from source s 

(domestic and foreign) to industry j 

in region q to be used in production. 

Basic value of gtxid i from source s 

(domestic and foreign) used in 

capital creation by industry j in 

region q. 

Econometric estimate from MONASH 

model. 

The sum, over all non-traditional export 

commodities (I = 3 13) of PVAUR-, 

(which is described below). 

Theis"'value(i = 3....l3. s = 1 8) is the 

sum of the corresponding elements of the 

BAS4, MAR4 and TAX4 matrices. Dividing 

by AGGEXPNT. forms the share of the i* 

good in the foreignen expenditure on the all 

goods from region s (s = 1 8). 

The jq**" value is the sum over ihe 9 (all 

domestic plus foreign) sources of the sum of 

the isjq* elements of the BASI. MARI and 

TAXI matrices, plus the sum over m 

occupational types of ihe corresponding 

clement of the LABR matrix, plus the 

corresponding elements of CPTL and OCTS 

matrices. 

The jq"' value is the corresponding element 

in the OCTS matrix. 

The jq**" value is the sum over i (i = 1 13) 

of PVAL20. 

The isjq* value is the corresponding element 

intheBASl matrix. 

The isjq* value is the corresponding element 

in the TAXI matrix. 

The isjqr''' value is the corresponding 

elemem in the MAR I matrix. 

Tlie isjq value is the corresponding element 

in the BAS2 matrix. 

....Table 2.3. cnniinued 
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Coefficient Description Value 
TAX2: 

BAS3;, 

TAX3., 

MAR3,, 

PVAURij 

(in E_p4r) 

BAS4i, 

TAX4., 

MAR4.,, 

Value of commodiiy taxes paid on 

good i from source s (domestic and 

foreign) used in capital creation by 

induslryj in region q. 

Value of expenditure on rtiargin 

commodity r. to facilitate the 

transfer of good i from source s 

(domestic and foreign) to industry j 

in region q to be used in capital 

creation. 

Basic value of good i from source s 

(domestic and foreign) consumed by 

the household in region q. 

Value of commodiiy taxes paid on 

good i from source s (domestic and 

foreign) consumed by the household 

in region q. 

Value of expendimre on margin 

commodity r, lo facilitate the 

transfer of good i from source s 

(domestic and foreign) lo the 

household in region q. 

Purchaser's value of good t (i = 

I,...I3) from the s"" regional source 

(s = 1 8) consumed foreigners. 

Basic value of good i from source s 

(domestic and foreign) sold to the 

foreigner. 

Value of commodiiy taxes paid on 

good i from source s (domestic and 

foreign) sold lo the foreigner. 

Value of expenditure on margin 

commodiiy r. to facilitate the 

transfer of good i from source s 

(domestic and foreign) to the 

Australian port of departure for 

shipment to the foreign consumer. 

The isjq' value is the corresponding elemenl 

in theTAX2 matrix. 

The isjqr"' value is the corresponding 

element in the MAR2 matrix. 

The isq"' value is the corresponding element 

in the BAS3 matrix. 

The isq'*' value is the corresponding element 

in the TAX3 matrix. 

The isqr"' value is the corresponding elemenl 

in the MAR3 matrix. 

The is"* value (i = 1....I3. s = 1 8) is the 

sum of the corresponding elements of the 

BAS4. MAR4 and TAX4 matrices. 

The is"* value is the corresponding clemeni 

in the BAS4 matrix. 

The is''' value is the corresponding elemenl 

in iheTAX4 matrix. 

The isr*" value is the corresponding element 

in the MAR4 matrix. 

....Table 2.3. ciintinund 
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Coefficient Description Value 
PVAL5A, 

BAS5: 

TAX5: 

MAR5: 

PVAL6A. 

BAS6= 

TAX6. 

MAR6, 

Purchaser's value of good i (i = 

I....I3) from the s'̂  source 

(domestic and foreign) to be used 

by the regional govcniment in 

region q. 

Basic value of good i from source s 

(domestic and foreign) consumed by 

the regional government in region q. 

Value of commodity taxes paid on 

good i from source s (domestic and 

foreign) consumed by the regional 

government 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 

regional government in region q. 

Purchaser's value of good i (i = 

1,...13) from the s* source 

(domestic and fonsign) to be used 

by the Federal government in region 

q-
Basic value of good i from source s 

(domestic and foreign) consumed by 

the Federal government in region q. 

Value of commodity taxes paid on 

good i from source s (domestic and 

foreign) consumed by the Federal 

government 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 

Federal govemmeni in region q. 

The isq*̂  value is the sum of the 

corresponding elements of the BASS, MAR5 

and TAX5 matrices. 

The isq* value is the corresponding clement 

in the BASS matrix. 

The isq* value is the corresponding element 

in the TAX5 matrix. 

The isqr*^ value is the corresponding element 

in the MARS matrix. 

The isq'*' value is the sum of the 

corresponding elements of the BASS, MARS 

and TAX6 matrices. 

The isq'̂  value is the corresponding element 

in the BAS6 matrix. 

The isq* value is the corresponding element 

in the TAX6 matrix. 

The isqr" value is the corresponding element 

in the MAR6 matrix. 

...Table 2.3. continued 
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Coefficient Description Value 
SALES,^ 

(in E_mlci_clear_ 

margins) 

SALES,^ 

(in E_mkl_ctear_ 

non margins) 

IMPORTS; 
i.q 

AGGTAXI,, 

AGGTAX2,. 

Total value of sales received by the 

producer of ihc r* margin 

commodity produced in the s* 

region. Note that we distinguish two 

purposes for which margin 

commodiiies are purchased (i) for 

direct usage and (ii) to facilitate 

trade. Our convention regarding the 

second form of usage is that the 

margin commodity is produced by 

the corresponding margin industry 

in the purchasing region of the 

traded commodity. 

Total value of sales received by the 

producer of the r'" non margin 

commodity produced in the a 

region. Note thai nonmurgin 

commodities are purchased only for 

direct usage. 

Tola! basic-value imports of good i 

into region q. 

Sales tax on current production 

collected in region q. 

Sales tax on cz îital creation 

collected in region q. 

The Ts*̂  value is the sum of sales for direct 

usage and sales for use as a margin. The 

direct sales are the sum of: the sum over j 

industries and q regions of the corresponding 

isjq* elements of the BASI and BAS2 

matrices (for i = r); the sum over q regions of 

the corresponding isq''' elements of the 

BAS3. BASS and BAS6 matrices (for i = r): 

and the corresponding element the BAS4 

matrix (for r = i). For the margin sales 

component, we are adding the purchases of 

the r* margin commodity facilitating the 

transfer of all i commodities from all .'S 

(regional and foreign) sources to be used by 

(i) the j industries in the q"* region (MARl 

and MAR2): (ii) the household in the q'** 

region (MAR3): (iii) the governments in the 

q* region (MARS and MAR6); and the 

exporter in the q"̂  where it is assumed that 

the q"* region is die region producing the 

margin (i,c,. for q = s). 

The rs* value is the sum of; the sum over j 

industries and q regions of the isjq* elements 

of the BASI and BAS2 matrices (for i = r): 

the sum over q regions of the isq*̂  elements 

of the BAS3. BASS and BAS6 matrices (for 

i = r); and the corresponding element the 

BAS4 matrix (forr = i). 

The iq* value is the sum of: the sum over j 

industries of the corresponding isjq* (s = 

foreign) elements of the BASI and BAS2 

matrices: and (ii) the corresponding isq 

element of BAS3. BASS and BAS6. 

The q'*' value is the sum over i. s (s = 1 9) 

and j of the corresponding isjq' elements of 

the TAX I matrix. 

The q* value is the sum over i. s (s = 1 9) 

and j of the corresponding isjq* elements of 

the TAX2 matrix. 

....Table 2.3. continued 
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Coefficient Descripiion Value 

A G ( J T A X 3 Sales tax on household consumption 

collected in region q, 

AGGTAX4 Sales tax on expons collected in 

region q. 

AGGTAX5 Sales tax on regional government 

consumption collected in region q. 

AGGTAX6 Sales tax On Federal government 

consumption collected in region q. 

A G G C A P Total payments to capital in region 

q-
AGGLAB Total payments to labour in region 

q. 
A G G L N D Total payments to agricultural land 

in region q. 

A G G O C T Total payments to other cost tickets 

in region q. 

AGGTAX Aggregate indirect tax revenue 

collected by region q. 

TARIFFJ The value of tariffs collected on 

good i in region q. 

A G G T A X M The total value of tariffs collected in 

region q. 

AGGCON Total value in purchaser's prices of 

household expenditure in region q. 

AGGINV Total value in purchaser's prices of 

capital creation in region q. 

AGG0TH5 Total value in purchaser's prices of 

regional government expenditure in 

region q, 

AGG0TH6 Total value in purchaser's prices of 

Federal government expenditure in 

region q. 

The q**" value is the sum over i and s (s = 

1,...,9) of the corresponding isq* elements of 

the TAX3 matrix. 

The q* value is the sum over i. for s = q. of 

the corresponding iq"** elements of the TAX4 

matrix. 

The q''' value is the sum over i and s (s = 

1 9) of the corresponding isq'*' elements of 

the TAXS matrix. 

The q value is the sum over i and s (s = 

1 9) of the corresponding isq* elements of 

the TAX6 matrix. 

The q value is the sum over j of the 

corresponding jq* elements of CAPITAL, „. 

The q"** value is the sum over j of the 

corresponding jq* elcmcnis of LABOUR̂  ̂ . 

The q* value is the sum over j of the 

corresponding jq* elements of LAND^̂ . 

The q value is the sum over j of the 

corresponding jq* elements of OTHCOSTĵ . 

The q* value is the sum of the 

corresponding q* elements of AGGTAXI^. 

AGGTAX2„. ACGTAX3„ and AGGTAX5„. 

The iq"" value is the corresponding clement 

in the MMRF database file TARF, 

The q* value is the sum over i of the 

corresponding iq* elements of TARIFF- .̂ 

The q* value is the sum over i of the 

corresponding iq* elements of PVAL30, „. 

The q* value is the sum over i of the 

corresponding iq* elements of INVEST; ,̂. 

The q* value is the sum over i and s of the 

corresponding isq* elements of PVAL5A,, „. 

The q**" lalue is the sum over i and s of the 

corresponding isq''' elements of PVAL6A, ^ „. 

....Table 2.3. continued 
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Coefficient Descripiion Value 

C.XSFLO, 

CXSEXP. 

CXSIMP.. 

AGGEXP„ 

IMPCOST; 

AGGIMP„ 

TOTFAC„ 

LABOCC. 

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 inipons 

to region q. 

Total value of export earnings in 

region q. 

Total ex-duty value of imports of 

good i to region q. 

Total value of foriegn import 

expenditures in region q. 

Total primary factor payments in 

region q. 

Total labour bill in occupation ro in 

region q. 

All coefficients with the NAT prefix 

are national add-ups formed by 

summing across the q elements of 

the corresponding regional variable. 

National GDP from the income 

side. 

National GDP from the expenditure 

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 

corresponding iŝ q"* elements of BAS2,̂ -„; 

and the sum over i of the corresponding Lsq'" 

elements of BAS3,,^ and BAS5,,„. 

The s* value is the difference between the 

sum o\'er q of ihc corresponding sq" 

elements of C_XSFLO and the corresponding 

ss* clement of C.XSFLO. 

The q* value is the difference between the 

sum over s of the corresponding sq''' 

elements of C_XSFLO and the corresponding 

qq"̂  element of C.XSFLO. 

The q''' value is the sum over i of 

corresponding iq*** elements of PVALJR. 

The iq* value is the sum of: the sum over j 

of the corresponding isjq''' elements (s = 

foreign) of the BASI and BAS2 matrices: and 

the corresponding isq"** elements {s = 

foreign) of the BAS3. BASS and BAS6 

matrices 

The q''' value is the sum over i of 

corresponding iq"* elements of IMPCOST. 

The q'̂  value is the sum of the 

corresponding elements of AGGLAB. 

AGGCAP and AGCLND. 

The mq"* value is the sum over j of the 

corresponding mjq elements of 

LAB_OCC_IND. 

Example: 

NATAGCTAXI = yACXTTAXI 

q=l 

The sum of NATTOTFAC. NATAGGOCT and 

NATAGGTAX. 

The sum of NATAGGCON. NATACWINV. 

NATAGG0TH5, NATAGG0TH6, NATAGGEXP 

ami NATAGGIMP. 

....Table 2.S. cimtinued 
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Coefficient Description Value 

C_ZOl_LRj^ 

C_Z01_Rq 

C_Z02J_Rĵ ^ 

C_Z02_Rq 

C 203_r_R. 

C_Z03 

c_zm_i_R^^ 

C_Z04_Rq 

C_Z05J.R.^ 

C_205_R^ 

C_Z05 

C_Z06J_Rj^ 

C_Z06_R ĵ 

C_Z07_l_Rj^ 

C_Z07^Rjj 

C_Z07 

C_208_l_Rj.q 

C_Z08_R ,̂ 

C_Z09_I_R.^ 

C_Z09_R,| 

Industry by region value of wages, 

salaries and supplements. 

Regional value of wages, salaries 

and supplements. 

Industry by region value of imputed 

wages. 

Regional value of imputed wages. 

Industry by region value of payroll 

taxes 

Regional value of payroll taxes. 

National value of payroll taxes. 

Industry by region value of returns 

to fixed capital. 

Regional value of returns to fixed 

capital. 

Industry by region value of properly 

taxes 

Regional value of property taxes. 

National value of property taxes. 

Indusiiy by region value of reiums 

to agricultural land. 

Regional value of returns to 

agricultural land. 

Industry by region value of land 

vaxes. 

Regional value of land taxes. 

National value of land taxes. 

Industry by region value of returns 

to working capita!. 

Regional value of returns working 

capital. 

Industry by region value of other 

indirect taxes. 

Regional value of other indirect 

(axes. 

The jq**" value is the corresponding element 

in the MMRF database file FZOl. 

The q'̂  value is the sum. over j , of the 

corresponding jq elements of C_Z01_I_R 

The jq* value is the corresponding element 

in the MMRF database file F202, 

The q* value is the sum, over j , of the 

corresponding jq**" elements of C_Z02.1,R. 

The jq'** value is the corresponding clemeni 

in the MMRF database file F203, 

The q''' value is the sum, over j , of the 

corresponding jq* elements of C_Z03.l_R. 

The sum of the elements of C_Z03_R. 

The jq* value is the corresponding elemcni 

in the MMRF database file FZW. 

The q* value is the sum, over j , of the 

corresponding jq* elements of C_Z04_i_R. 

The jq* value is the corresponding element 

in the MMRF database file FZ05, 

The q value is the sum, over j , of the 

corresponding jq* elements of C_Z05_I_R. 

The sum of the elcmcnti of C_ZOS.R. 

The jq* value is the corresponding element 

in the MMRF database file FZ06. 

The q* value is the sum, over j . of the 

corresponding jq* elements of C_Z06_LR-

The jq* value is the corresponding element 

in the MMRF database file FZ07. 

The q* value is (he sum. over j , of the 

correspondingjq* elements of C_zn7_I_R. 

The sum of the elements of C_Z07_R. 

The jq* value is the corresponding elemenl 

in the MMRF database file FZOS. 

The q* value is the sum, over j , of the 

corresponding jq* elements of C_znR_l_R. 

The jq* value is ihe corresponding element 

in the MMRF database file F209. 

The q* value is the sum. over j , of the 

corresponding jq* elements of C_Z09_1_R. 

....Table 2.3. continued 
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Coefficient Descriptjon Value 

C_Z09 

C_ZOIO_I_Rj^ 

C_ZOIO_Rq 

CZOIO 

C_2T_Rq 

C DOMPY000„ 

C DOMPY100„ 

C_DOMPY110„ 

National value of other indirect 

taxes. 

Industry by region value of sales by 

final buyers. 

Regional value of sales by final 

buyers. 

National value of sales bj' final 

buyers. 

Regional value gross operating 

surplus. 

Regional value production taxes. 

Gross regional product: income 

side. 

Regional wages, salaries and 

supplements. 

Regional disposable wage income. 

C_DOMPY120q Regional PAYE taxes. 

C_DOMPY200 Regional GOS : non-wage primary 

factor income. 

C_DOMPY2I0 Regional disposable non-wage 

income. 

C.DOMPY220 Regional lax collected on non-wage 

income. 

C_DOMPY300 Regional indirect taxes less 

subsidies. 

C_D0MPY310 Regional collection of tariff revenue. 

C_DOMPY320q Regional tax collected on other 

indirect taxes and subsidies. 

C_DOMPY330 Regional coilcaion of production 

taxes. 

C_DOMPQ000 Gross regional product: expenditure 

side. 

C_DOMPQI00„ Regional domestic absorption. 

The sum of the elements of C.Z09_R. 

The jq"* value is ihc corresponding element 

in the MMRFdatabase file FZOID. 

The q*** value is the sum. over j . of the 

corresponding jq'" elements of C_ZfllO_l_R. 

The sum of the elements of C_Z010_R. 

The q"* value is the sum of the 

corresponding elements of C_Z02_R. 

C.ZtM.R. C.Z06_R and C_Z»i_R. 

The q value is the sum of the 

corresponding elements of C_Z03_R. 

C_Z05_R. C.Z07.R and C.ZOJ^R. 

The q" value is the corresponding clement in 

the MMRF database file PAOl. 

The q'^ value is the corresponding element in 

the MMRF database file PA02. 

The q"* value is the corresponding element in 

the MMRF database fjle PA03. 

The q'** value is the corresponding element in 

the MMRF database file PAW. 

The q value is the corresponding element in 

the MMRF database file PA05. 

The q"* value is the corresponding element in 

the MMRF database file PA06. 

The q value is the corresponding element in 

the MMRF database file PA07. 

The q value is the corresponding element in 

the MMRF database file PADS. 

The q"" value is the corresponding element in 

the MMRF database file PAW, 

The q* value is the corresponding element in 

the MMRF database file PAIO. 

The q'̂  value is the corresponding element in 

the MMRF database file PA 11. 

The q'" value is the corresponding element in 

the MMRF database file PAl 2, 

The q value is the corresponding element in 

Ihc MMRF database file PAI3. 

....Table 2.3. amiinued 
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Coefficient Description Value 

C_DOMPQ!10 Regional privateconsumplion. 

C_DOMPQ120 Regional private investment. 

C_DOMPQ130 Reg ional-go vera mcni consumption. 

C_DOMPQ140„ Federal-govemmeni consumption. 

C_DOMPQ150 Government investmeni. 

C_DOMPQ200^^ [nierregional trade balance. 

C_DOMPQ210^j Imerregional exports. 

C_DOMPQ220q Interregional imports. 

C_DOMPQ300 Regional international trade balance. 

C_D0MPQ310 Regional imemaiional exports. 

C_DOMPQ320jj Regional international imports. 

C_DOMPY330^ 

C_TI 

C_YN 

C_YF 

NATBT 

C_TY 

C_YL 

C_YLSTAR 

CJP-R^ 

C.IP 

Regional collection of production 

taxes. 

National collection of conunodity 

taxes less subsidies (excluding 

tariffs). 

National nominal GDP. 

National nominal GDP at factor 

cost. 

National nominal trade balance 

National income tax collection. 

National pre-tax wage income. 

National post-tax wage income. 

Regional nominal private 

investment. 

National nominal private 

investment. 

The q"*" value is the corresponding element in 

the MMRF database file PAU. 

The q* value is the corresponding element in 

the MMRF database file PAIS. 

The q* value is the corresponding elemeni in 

the MMRF database file PA16. 

The q* value is the corresponding clement in 

the MMRF database file PAI 7. 

The q'̂  value is the corresponding element in 

the MMRF database file PAI 8. 

The q* value is the corresponding element in 

the MMRF database file PA19. 

The q* value is the corresponding element in 

the MMRF database file PA20. 

The q value is the corresponding element in 

the MMRF database file PA21. 

The q* value is the corresponding element in 

the MMRF database file PA22-

The q"** value is the corresponding elemeni in 

the MMRF database file PA23. 

The (^ value is the corresponding element in 

the MMRF database file PA24. 

The q* value is the corresponding element in 

the MMRF database file PA 11. 

The sum of the elements of C_DOMPY320. 

The sum of the elements of C.DOMPYtXX). 

The sum of the elements of C_DOMPY100 

and C_DOMPY200. 

The sum of the elements of C_DOMPQ300. 

The sura of the elements of C_DOMPYI20 

and C_DOMPY220. 

The sum of the elements of C_DOMPY100. 

The sum of the elements of C_D0MPY| to. 

The q* value is the corresponding element in 

the MMRF database file MI02, 

The sum of the elements of C_IP_R. 

...Table 2.3. continued 
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Coefficient Description Value 

C_lG_Rq 

C IG 

CSOFTY000„ 

C,SOFTY100„ 

C^SOFTYl 10„ 

C^SOFTYllL 

C_S0FTYi|2, 

C SOFTY 120„ 

C_S0FrYI2L 

C SOFTY 122^ 

C SOFTY 123„ 

C SOFTYI24„ 

C SOFTYI25,, 

C SOFTY 126„ 

C SOFTY 130,, 

C SOFTYI40„ 

C SOFTY 14 L 

C SOFTY 142„ 

C SOFTY ISO,, 

Regional nominal government 

investment (by regional and Federal 

governments). 

National nominal govemmem 

investment. 

SOFT: income-side total. 

Government revenue. 

Direct taxes. 

Income taxes. 

Other direct taxes. 

Indirect taxes. 

Tariff revenue. 

Other commodity taxes. 

Payroll taxes. 

Property taxes. 

Land taxes. 

Other indirect taxes. 

Interest received. 

Commonwealth grants to the 

regions. 

Current grants. 

Capital grants. 

Other revenue. 

The q* value is the corresponding element in 

the MMRF database file M103. 

The sum of the elements of CJO_R-

The q value is the corresponding element in 

the MMRF database file GAOi. 

The tj* value is the cotrcsponding element in 

the MMRF database file GA02. 

The q'" value is the corresponding element in 

the MMRF database file CA03, 

The q* value is the corresponding clement in 

the MMRF database file GAOi. 

The q value is the corresponding element b 

the MMRF database file GAOS. 

The q"" value is the corresponding element in 

the MMRF databa.se file GAOfi. 

The q* value is the corresponding element in 

the MMRF database file GA07. 

The q* value is the corresponding element in 

the MMRF database file GAOa. 

The q* value is the corresponding element in 

the MMRF database file GA09. 

The q value is the corresponding element in 

the MMRF database file GAIO. 

Theq* value is the corresponding element in 

the MMRF database file GAI I. 

The q'** value is the corresponding element in 

the MMRF database file GA12. 

The q* value is the corresponding element in 

the MMRFdataba.se file GA13. 

The q value is the corresponding element in 

the MMRF diUabase file GA14, 

The q* value is the corresponding element in 

the MMRF database file GAIS. 

The q"" value is the corresponding element in 

the MMRF database file GAlfi. 

The q* value is the corresponding element in 

the MMRF database file GAI7. 

....Table 2.3. continued 
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Coefficienl Description Value 

C_SOFTY200 Depreciation, general government. 

C_SOFTY300 Financing transactions. 

C_S0FTY310 Net borrowings. 

C_SOFTY320 Increase in provisions. 

C_SOFTY330 Other financing transactions. 

C.SOFTQOOO SOFT: expenditure-si tie lolal. 

C_SOFTQ100 Expenditure on goods and services. 

C_SOFTQI 10 Government consumption. 

C_SOFTQI20 Goveramcnl investment. 

C_SOFrQ200 Personal benefit payments. 

C_SOFTQ2IO Uncmployraenl benefits. 

C_SOFTQ220 Other personal benefits. 

C_SOFTQ300,j Subsidies. 

C_SOFrQ400 Interest payments. 

C_SOFTQ500 Commonwealth grants to regions. 

C_SOFTQ5IO Current grants, 

C_SOFTQ520 Capital grants, 

C_SOFTQ600 Other outlays. 

C.SUBSIDIES Subsidies, 

C.HHLDYOOO,, Disposable income. 

The q value is the corresponding clement in 

the MMRF database file GAIS. 

The q* value is the corresponding element in 

the MMRF database file GAiy. 

The n'^ value is the corresponding element in 

the MMRF database file GA30. 

The q* value is the concsponding element in 

the MMRF database file CA21 , 

The q'*" value is the corresponding element in 

the MMRF database file GA22. 

The q''' value is the corresponding elemeni in 

the MMRF database file GA23. 

The q value is the corresponding element in 

the MMRF database file GA24. 

The q*** value is the corresponding elemeni in 

the MMRF database file GA25. 

The q"* value is the corresponding element in 

the MMRF database file GA26. 

The q* value is the corresponding element in 

the MMRF database file GA27. 

The q''' value is the corresponding elemeni in 

the MMRF database file GA28. 

The q* value is the corresponding elemeni in 

the MMRF database file GA29. 

The q* value is the corresponding elemeni in 

the MMRF database file GA30. 

The q'" value is the corresponding element in 

the MMRF database file GA31 . 

The q value is the conesponding element in 

die MMRF database file GA32. 

The q''' value is the coiTe:iponding clement in 

the MMRF database file GA33. 

The q* value is the corresponding element in 

the MMRF database file GA34. 

The q'*' value is the corresponding elemeni in 

the MMRF database file GA35. 

The sum of the elements of C.SOFTQSOO, 

The q value is the corresponding element in 

the MMRF database file HAOI. 

....Table 2.3. continued 
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Coef f i c ien t Descr ip i ion Va lue 

CHHLDYIOO.. 

C HHLDYI10„ 

C_HHLDY120„ 

C_HHLDY200.. 

C HHLDY2I0„ 

C_HHLDY220.. 

C HHLDY300.. 

C HHLDY400„ 

C HHLDY4I0., 

C_HHLDY420„ 

C_HHLDY430„ 

C HHLDY410.. 

C_LABSUP„ 

C EMPLOY., 

C HHLDDOOL 

C_HHLDD002„ 

CUPB 

C_PBP_Rj| 

CPBP 

VALK.TIj^q 

Primar)' factor income. 

Wages, salaries and supplements. 

Non-wage primary factor income. 

Personal benefit teceipLs. 

Unemployment benefit. 

Other personal benefits. 

Other income (net). 

Direct taxes. 

Taxes on non-wage primary factor 

income. 

Other direct taxes. 

PAYE taxes. 

Labour supply-

Persons employed. 

Reciprocal of the unemployment 

rate. 

Reciprocal of Ihe proportion of the 

unemployed lo the employed. 

National payments of 

unemployment benefits. 

Pcreonal benefit payments. 

National payments of personal 

benefits. 

Asset value of the capital stock in 

period T+1. 

The q"" value is the corresponding elemcni b 

the MMRF database file HA02. 

The q value is the corresponding element in 

the MMRF database file HA03. 

The q value is the corresponding element in 

the MMRF database file HA04. 

The q value is the corresponding element in 

the .MMRF database file HA05. 

The q value is the corresponding element in 

the MMRF database file HA06. 

The q value is the corresponding element in 

the MMRF database file HA07. 

The q value is the corresponding clement in 

the MMRF database file HA08. 

The q * value is the corresponding element in 

the .MMRF database file HAW. 

The q * value is the corresponding element in 

the MMRF database file HAIO. 

The q value is Ihe corresponding element in 

Ihe MMRF database file H A H . 

The q value is the corresponding element in 

Ihe .MMRF database file HA 12. 

The q value Ls the corresponding element in 

the MMRFdaDbasc file HAIO, 

The q * value is the corresponding etemcnl in 

the MMRF database file RL8S. 

The q value is the corresponding elemeni in 

the .MMRF database file REMP. 

The q"* value is given by the formula 

C_l-ABSUP/(C_LABSUP-C_EMPLOY)-

The q * value is ^ven by the formula 

C_EMPLOY/[C_LABSUP-C_EMPLOY), 

The sum of the elements of C_HHLDY2I0, 

The q value is the corresponding clement in 

the MMRF dalabase file MI04. 

The sum of the elements of C,PBP_R, 

The jq'** value is ihe corresponding elemeni 

in the MMRF database file VALK, 

...Table 2.3. cnnlinued 
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Coefficient Descripiion Value 

VALKT.^ 

VALK.O^^ 

DEPj 

K_TERM 

QCOEFi„ 

BETA.R^^ 

DEBT_RATIO 

R^ WORLD 

P_GLOBAL 

BO 

M_DEBT & 

N_DEBT 

C.POP, 

C.RM^ 

C.FM^ 

""-^ 

C.PRl^ 

C_PA2 

C_NATLABSUP 

CNATEMPLOY 

Asset value of the capital stock in 

period T, 

Asset vulue of the cupital stock in 

periods. 

Asset value of investment in period 

0. 

Depreciation factor, one minus the 

rate of depreciation. 

A constant in equation 

E_curcapTIA. 

Ratio of gross to net rate of return. 

Parameter to distribute investment. 

Can be thought of as risk ptemia. 

National foreign debt to GDP ratio. 

World real inieresi rate factor, one 

plus the real world rate of interest. 

Converts SA into 'real' terms. 

National real trade deficit in year 0. 

Constants in the foreign debt 

accumulation equations. 

Regional population. 

Net interregional migration. 

Net regional foreign migration. 

Net regional natural population. 

Con.ttant in Ihe population 

accumulation equation. 

Constant in the population 

accumulation equation. 

National labour supply. 

National employment: persons. 

The jq* value is the corresponding element 

in the MMRF database file VALK. 

The jq* value is the corresponding element 

in the MMRF database file VALK. 

The jq**" value is the corresponding element 

of the coefficient INVEST. 

The j " * value is the corresponding element in 

the MMRF database file DPRC. 

Its value is given by the formula l+(irr). 

The jq* value is the corresponding elemeni 

in the MMRF database file P02T. 

The jq* value is the corresponding element 

in the MMRF database file BETR. 

Its value is stored in the MMRF databa;>e file 

DGDP. 

Its value is stored in the MMRF database file 

RWLD. 

It is set equal to NATXIM. 

Its value is given by the formula 

(NATACCIMP-NATACGEXPtNATXW. 

NATXIM VP_GLOBAL. 

Functions of lime; see section 2.4.2 for their 

formulas. 

The q"* value is the corresponding elemeni in 

the MMRF database file RPOP. 

The q"* value is the corresponding elemeni in 

the MMRF database file RRGM. 

The q* value is the corresponding element in 

the MMRF database file RFRM. 

The q* value is the corresponding element in 

the MMRF database file RGRO. 

The q**" value is given by the formula 

100T(C_RM+C_FMtC_RM). 

Its value is given by the formula 50(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 ofMMRF 

Set TABLO Description 
Name 

Elements 

COM 

DDES 

COM 

D0MD6ST 

Commodities 

RSOU 

[ND 

ROES 

OCC 

TEXP 

NTEXP 

RECSOUBCE 

IND 

REGDEST 

OCC 

TEXP 

NTEXP 

Regional 

sources 

Industries 

Regional 

dcsii nations 

Occupation 

lypes 

Traditional 

exports 

Non-traditional 

exports 

ASOU 

MARG 

NONMARG 

ALLSOimCE 

MARCOM 

NONMARCOM 

Origin of goods 

Margin 

commodities 

Non-margin 

commodities 

Destination of 
goods 

13: Agriculture, Mining. Manufacturing. 
Public Utilities. Consiiuciion. Domestic Trade, 
Transpon & Communication. Finance, 
Housing, Public Ser\'ices. 
Community Services, Personal Services. 
Non-competing Imports 
8: NSW. Victoria. Queensland. 
South Australia, Western Australia. Tasmania, 
Nonhem Territory. ACT 
13: Same as for COM 

8: Same as for RSOU 

8; ASCO categories 

2: Agriculture. Mining 

11: Manufacturing, Public Utilities. 
Construction, Domestic Trade, 
Transpon & Communication, 
Finance, Housing, Public Services, 
Community Services, Personal Service,':. 
Non-competing Imports 
9: Same as RSOU plus foreign 

2: Domestic Trade. 
Transport & Communication 
11; Agriculture. Mining, Manufacturing. 

Public Utilities, Construction. Finance, Housing. 
Public Services, 
Community Services. Personal Services, 
Non-competing Imports 
9: Same as for RSOU plus 'Federal'. 
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