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Abstract

This paper presents the computer implementation of the MONASH-MRF
model. MONASH-MRF is a multiregional multisectoral model of the Australian
Economy. Included is a complete documentation of the model in the TABLO
language, consisting of the specification of the model's equation system, variables and
coefficients. The paper also provides a step-by-step guide to the conventions of the
TABLO language to allow the reader to interpret the specification of the model.
Finally, the paper contains instructions and files necessary to generate a forecasting
solution of the model.

Keywords: multiregional, CGE, GEMPACK, forecasting, computer implementation.

J.E.L. Classification numbers: C68, R10, R13.

Preamble

This document contains a draft version of chapter 3 and appendix 3 from the
forthcoming monograph, MONASH-MRF: A Multiregional Multisectoral Model of the
Australian Economy. Chapter 3 is concerned with the computer implementation of the
model. Appendix 3 presents a complete documentation of the model in the TABLO
language, including the specification of the model's equation system, variables and
coefficients. Included in chapter 3 is a guide to the conventions of the TABLO
language so that taken together, chapter 3 and appendix 3 allow the reader to interpret
the specification of the model. Chapter 3 also contains instructions and files necessary
to generate a forecasting solution of the model.

While the material presented in this document has been prepared by Naqvi and
Peter, the development of MONASH-MRF has involved many researchers at the
Centre of Policy Studies. The project was initiated in mid 1992 under the direction of
B.R. Parmenter. The first version of the model, consisting of the CGE core module,
was constructed by J.M. Horridge, with suggestions from P.B. Dixon. G.A. Meagher
added the government finance module. S.H. Han undertook initial work on the input-
output database. Short-run comparative-static simulations were performed by Meagher
and Parmenter. These first efforts are documented in the annotated TABLO file of
Appendix 3, Han (1992), Meagher and Parmenter (1993) and Meagher (1993 and
1994).
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A58 An Annotated TABLO File for MONASH-MRF

{ The following equations are used to update the final-year values of regional
growth, foreign migrtion and regional migration. This is their only purpose. !

E_popt # Update the regional population in final yvear #
(all,q, REGDEST}
(C_POP{q}/100) *pop{q) = del_poplt(g) + del_gt(q) + del_fmt{g)
+ del_rmtiq)
+ {(C_G_0{q)+C_FM_0(q)+C_RM_0(q)) *delpopfudget ;

E_poplt # Update the regional population in final year in 2nd closure ¢
{all, g, REGDEST)
C_POP(q) *pop(g) = 100*del_popltiq) + (C_POF{q) /PRIOD) *pop{q} + del_fpoplt(q);
E_GT # Update the natural growth {change) in final year 7T #
{all, g, REGDEST)
100*del_gt(q) = C_G_0(q) *poplq) + 100*C_POP(q) *del_fgt(qg):
E_RMTO # Adjustment to reg.mig. to ensure adding-up condition #
(all,q, REGDEST)
del rmt(q) = del rmt0(g)+ del_frmt0;

E_addup # Adding-up condition #
Sum{q, REGDEST, del_rmt{g)) = 0;

<< END OF FILE >>

References for Appendix 3

Dixon, P., B. Parmenter, J. Sutton and D. Vincent (1982) ORANI: A Multisectoral
Model of the Australian Economy, North-Holland.

Horridge, J., B. Parmenter and K. Pearson (1993) 'ORANI-F: A General Equilibrium
Model of the Australian Economy', Economic and Financial Computing, 3, 2,
pp.71-140

Chapter 3 Notes on the Implementation of MONASH-MRF

3.1 Introduction

MONASH-MRF! (MMRF) has been implemented using GEMPACK software.
GEMPACK is a suite of general purpose computer programs designed to solve general
equilibrium models. Section 3.2 describes the various stages in the GEMPACK
implementation of MMRF. To implement and solve MMRF, GEMPACK requires the
specification of the model in TABLO language. TABLO language resembles algebraic
language. Section 3.3 introduces the main conventions of the TABLO language. The
aim of this section is to facilitate the interpretation of the MMRF TABLO file. An
annotated version of the MMRF TABLO file is presented in Appendix 3.

GEMPACK is a user-friendly software and can be run either interactively or
through stored input files. Stored input files used in the implementation and solution
process have been prepared and Section 3.3 concludes with the presentation and
description of these files. Full documentation of GEMPACK is contained in Harrison
and Pearson (1994a, 1994b and 1994c) .

3.2 Technical notes on the computer implementation of MMRF

Figure 3.1 shows the steps involved in the computer implementation of MMRF
using GEMPACK. Steps 1 and 2 cover the preparation of the computer code of the
model, step 3 covers the solution of the model and step 4 covers the preparation of the
text file containing simulation results. In subsections 3.2.1 to 3.2.4 we describe the
steps in the order given in Figure 3.1. However, these steps need not always be
repeated for each simulation of the model. Once the computer code has been prepared,
the model can be solved for various closures and shocks, i.c., step 3 can be repeated
for different experiments without the need to repeat steps 1 and 2. Steps 1 and 2 need
only be repeated when regenerating the TABLO source code. This most usually occurs
when changes are made to the model's structure, e.g., when adding new equations.

Included in the description of steps 1 to 4 are the DOS commands necessary to
activate and run the various GEMPACK programs. The input/output file names
used/created by GEMPACK are written in italics, all GEMPACK program names are
in upper case and the user input commands, entered at the terminal, are written in bold
script.

3.2.1 Step 1 ]

The first step in the computer implementation is the preparation of a computer .
program containing all the equations of the model. Prior to the availability of general
purpose software such as GEMPACK and GAMS, the practice was to write a tailor-

made computer program for each model. General purpose software prepares a
computer program from a source code which closely resembles ordinary algebra. This

! MONASH-MRF is an applied general equitibrium Multi Regional Forecasting model of the Australian
economy.
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A56 An Annotated TABLO File for MONASH-MRE

{change) (all,q, REGDEST)

del rmt0(q) # Ordinary change in regional migration: ABS forecasts #;
(change)} (all, q, REGDEST)

delrpfudge(qg) # Dummies in equation E_del RM #;
{change)} (all,q,REGDEST}

del_unr (g} # Percentage-point changes in regional unemploy rate #;
{all,q, REGDEST)

employ (g} # regional employment: persons #;
{all, g, REGDEST)

£ 1{q) # Shifter in regional employment #;
{all,q, REGDEST)

£ pop{q) # Shifter in equation E_del RM #;
{all,q,REGDEST)

£_wpop{q) # Shifter in equation E_WPop #;
{all, g, REGDEST)

f_ghous (q) # Shifter in equation E_Pop_interf #;
{all, g, REGDEST}

pop (g} # regional population #;
(all, g, REGDEST)

priq) # regional workforce participation rate #;
(all, g, REGDEST)

wpop () # regional population of working age #;

! Section 6.2: Coeflicient declarations for the labour market & regional migration module {

COEFFICIENT
{all, q.REGDEST)

C_FHi{q) # regional foreign migration #;
{all, q,REGDEST)

C_FM_0{q) # Bage-year regional foreign migration #;
{all, g, REGDEST)

C.8i{g) # regional natural population growth (births-deaths) #;
{all, g, REGDEST)

C_G_0{q) # Base-year regional natural pop. growth #;

C_NATLABSUP # Hational labour supply #;
C_NATEMPLOY # National employment: Persons #;

C_PA2 # Coefficient in pop. accumulation equation #;
(all, ¢, REGDEST)

C_POP{s) # regional population #;
{all,q, REGDEST)

C_FRL{q) # constant term in regional pop. accumulation eguation #;
(all,q,REGDEST)

C_RM{qg) # Inter-regional migration #;
{all,q, REGDEST)

C_RM_O{q) # Base-year interregional migration #;
(all, g, REGDEST)

C_WpOP{q) # regional population of working age #;

I Section 6.3: Reads and updates for the labour market & regional migration module !

READ

C_FM from file PDATA header “RFRM*;
C_G from file PDATA header YRGROY ;
C_POP from file PDATA header "RPOP*;
C_RM from £ile PDATA header “RRGM*;
C_WrOP from file PDATA header “RWAP";

UPDATE
{all, g, REGDEST)
C_POP (g} = poplg):
{change) (all,qg, REGDEST)

C_RM{g} = del_xmt(q);

(change) (all,q, REGDEST)
C_FM{q) = del_fmt(qg);

(change)} (all,q,REGDEST}
C_Glg) = del_gtl{q);

! C_LABSUP and C_EMPLOY are read in government finance module to compute
two coefficients for unemployment benefits equation. We update them here. !
(all, q, REGDEST)
C_EMPLOY () = employi{q);
{all,q, REGDEST)
C_LABSUP(q) = labsuplq):
{all, ¢, REGDEST)

Notes on the Implementation of MONASH-MRF 3

MMREF is called mmrf.tab. Both input files are text files and can be edited using any
text editor.

As shown in Figure 3.1 at step 1, TABLO makes four output files. A file
mmif.for that contains the FORTRAN code of the model, an information file mmrfinf
and two auxiliary files; mmrf.axt and mmrf.axs. The first two files are text files and
can be edited while the other two files are binary files. The information file reproduces
the TABLO file with error messages if there are errors in the TABLO file, An error
message follows the line containing an error.

Block 1 gives the commands to be entered at the terminal to perform step 1.
After each command, a comment follows the exclamation mark. The comments and
the greater-than signs are not entered.

Block 1 Commands for Step 1

>TABLO ! Run TABLO program
sti ! Read inputs from an stored input file
mmrf.sti ! The input file name

The last line of block 1 activates the stored input file mmrf.sti. This file is
reproduced and discussed in section 3.3.3.

3.2.2 Step 2

In Step 2, the FORTRAN code prepared in step 1 is compiled and linked. A
batch file (ltg.bat) has been created to perform these tasks. Block 2 contains. the
command, entered at the terminal, that runs the batch file.

Block 2 Command for Step 2
> LTG mmrf

The output of step 2 is the executable computer code of the model (mmrfexe).
3.2.3 Step 3

In step 3, the TABLO generated computer code of the model (mmrf.exe) is run,
producing a solution for a particular experiment. Block 3-A gives the command to
perform step 3. The MMRF program reads commands from a text file mmrffr.inp.

Block 3-A Command to do Step 3
>MMRF <mmrffrinp ! Run MMRF and read input from mmrffr.inp file

The mmrffr.inp file is reproduced in block 3-B. This file directs GEMPACK to
another stored input file (mmrfr.cmf) which contains names of the input data files, the
closure and the shock values for the exogenous variables. Apart from the data stored in
binary files, the mmrf code reads data from the terminal at run time (i.e., during the
actual processing). These data are stored in the mmrffr.inp file. The last three lines in
the file give these data values. The comment at the end of each line gives the name of
the coefficient to which the value is assigned. The role of these coefficients is
discussed in detail in the TABLO file of Appendix 3.
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AS4 An Annotated TABLO File for MONASH-MRF

deldebt_ratioc # Change in Debt/GDP ratio#;
{change}

deldebt # Ordinary change in foreign debt #;
{change)

levdebt_ratio # Level of Debt/GDP ratio #;

1 Section 5.2; Coefficients for the foreign-debt accumulation module |

COEFFICIENT
BO # Original Real trade deficit#;
BT # Real trade deficit#;
DEBT # Real foreign Debt#:
DEBT_RATIO # Debt/GDP ratiod;
DEBTO # Original Real foreign debt#;
DEBT_RATIO_O # Original Debt/GDP ratio#;
M_DEBT # A constant #;
N_DEBT # A constant#;

{all, e, YEARS)
ORD (e} ; ! = e for e=l,PRIOD !
P_GLOBAL # Converts $A into ‘Real' texms #;
R_WORLD # World interest rate:number like 1.04#;

! Section 5.3: Read and update statements for the foreign-debt accumulation module !

READ

ORD From Terminal; { Enter by user at run-time !
DEBT_RATIO From File YDATA Header "DGDP®;

R_WORLD From File YDATA Header "RWLD*;

UPDATE

{change)
DEBT_RATIO = deldebt_ratio;
P_GLOBAL = Natxim;

1 Section 5.4: Formulse and displays for the foreign-debt accumlation module |

FORMULA

(Initial)
P_GLOBAL = 1; ! Original value arbitrary !
BT = (NATAGGIMP - NATAGGEXP)/P_GLOBAL;

{Initial)

BO = BT;

H_DEBT = Sum{e, YEARS, ({ORD{e} -1} /PRIOD) *R_WORLD” (PRIOD-ORD (e} });
{Initial)

N_DEBT = Sum{e, YEARS, R_WORLD" {PRIOD-ORD(e}}};
(Initial)

DEBT_RATIOC 0 = DEBT_RATIO;

DEBT = DEBT_RATIO*NatGDPEX/P_GLOBAL;
{Initial)

DEBTO = DEBT;

DISPLAY DEBT_RATIO_O;

! Section 5.5: Equations of teh foreign-debt accumulation module |

EQUATION
E_delbt 4 Ordinary change in Real trade deficit#
100*pP_GLOBAL*delbt = NATAGGIME* {natimpvol)

- NATAGGEXP* {natexpvol);

E_deldebt_ratio # Change in Debt/GDP ratio#
deldebt_ratio = (DEBT_RATIO/DESBT) *deldebt~ (DEBT_RATIO/100) * {(natgdpexp-natxim) ;

E_deldebt # Ordinary change in foreign debt#
deldebt = :umm.wo»ANISOWH.U.,MNHOD«:+mo»2(dmw.3 *deldfudge+¥_DEBT*delbt;

E_levdebt_ratio # Level Debt/GDP#
levdebt_ratio = DEBT_RATIO _O*delunity+deldebt_ratio;

Notes on the Implementation of MONASH-MRF 5

employ (REGDEST) regional employment: persons

Nsw VIC QLD SA WA TAS
6.5180 4.7859 16.2558 4.7955 10.4064 7.4105
NT ACT

15.0419 21.314¢0

3.3 The MONASH-MRF TABLO file and stored input files

3.3.1 Overview of the MONASH-MRF TABLO file

In this section we describe the structure of the MMRF TABLO file; mmrf.tab.
The file which we refer to in this section is the annotated version of mmrf.tab
presented in Appendix 3.

The mmuf.tab contains the specification of the MMRF model in that it includes
the model’s equations, variables and coefficients. The mmrf.tab presents the elements
of the model in five modules:

@) the CGE core module;

(ii)  the government finance module;

(iii)  the capital and investment module.

(iv)  the foreign debt accumulation module and

(v)  the labour market and regional migration module.

Each equation within the MMRF system is uniquely allocated to one of the
modules. Variables and coefficients, however, may appear in one or more modules.

The modules are presented in Parts 2 to 6 of mmufitab. The modules are
preceded in the file by Part 1 (Preliminaries) which describes the basic content of each
module. The CGE core module is presented in Part 2. Sections 2.12 and 2.3 identify
the model’s data files? and sets respectively. Subsets are also identified in section 2.2.
The data files and sets are common to all modules, hence, sections 2.1 and 2.2 suffice
for the remaining modules. This means that data and set declarations appear only in
the CGE core module.

The structure of the remainder of Part 2 (the CGE core) module, is common to
all modules of the model. The modules are ordered as follows:

« declarations of variables;

« declarations of coefficients;

« read statements associated with those coefficients taken directly from the database;

¢ update statements associated with those coefficients taken directly from the
database;

» formulae which calculate coefficients derived from the database coefficients;

s equations,

The TABLO language, in which mmrf.tab is written, is easily understood once
key notational conventions are explained. The explanation of these conventions is the
purpose of the following section.

2 When referring to mmif.tab, the sections are those listed in the 'Contents’ on the first page of

Appendix 3,
Section 2.1 also lists a display file sometimes used for interrogating database values.
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AS2 An Annotated TABLO File for MONASH-MRF

E_ig # Aggregate nominal government investment (residual) #
NATAGGINV * natin = C_IP * ip + C_IG * ig;

E_ig_r_ fed # Nominal government investment - federal (residual) #
C.IG * iG = gum(q,domdest, C_IG_R(g) * ig_xila));

E_c b # Consumption function #
{all, q,REGDEST}
elq) = yd_r{q) + miscf001{q);

E rl # Relative income tax rates #
rl = rk + miscf002;

! Part 4: CAPITAL ACCUMULATION AND INVESTMENT MODULE |

! MONASH-MRF can be into two modes: (i) compartive static and (ii) forecasting.
The modes require alternative treatments of capital formation and
investment which we have modelled using conditional equations.

In forecasting mode, investment demand in the terminal year of the forecast
period {year T) is determined via an accumulation relation linking investment
in the terminal year to the difference between capital stock in the terminal
Year and capital sock in the year after the terminal year (year T+1). The
capital stock in year T+1 is determined on the assumption that the ratio of
the base-year capital stock to that in the terminal year is equal to

the ratio of capital stocks in the terminal year and the year after the
terminal year. That is K{0)/K(T) = K(T)/K(T+1)

In comparative-static mode, there is no fixed relationship between capital
and investment. The user decides the required realationship on the basis of
the requirements of the specific simulation. For example, it is typical

in long-run comparativé-static simulations to assume that the growth in
capital and investment are equal.

! Section 4.1: Variable declarations specific to the cap. acc. and Investment module |

VARIABLE
(change) (all,j,IND) (all,q, REGDEST)
delf _rate{ij,q)
# A change shifter in capital_accum equation #;
{change)
delkfudge # Dunmy variable to switch on capital accumulation equation #;
(all,j,IND) (all,g,REGDEST)
f_rate (3, q)
# Shifter, rate of return eq. #;
tall,j,IND) (all,q,REGDEST)
curcap_tl(j,q)
# Capital stock in perxiod T+l #;
natr_tot # Average rate of return #;

! Section 4.2: Coefficient declarations for the capital accumu. and investment module |

COEFFICIENT
{all,j,IND) (all,q, REGDEST)

VALKT (3, q) # Assest-value of capital stock in period T #;:
{all,j, IND)

DEP{j) # Depreciation factor, uniform across regions #;
(integer)

FRED # Switch variable, forecast to comp. stat. #;
{integer)

PRIOD # Number of years in a forecast period #;

K_TERM # A constant in T+1 capital equation #;

(all,j,IND) {all,q,REGDEST)

VALK_0(3,q} # Base-year asset value of capital stock #;
tall,3j,IND} (all, q, REGDEST)

VALK.T1{(j,q) # Value of capital stock in period T+1 #;
(all, j,IND) (all, g, REGDEST)

INVEST 0(j.q) # Base-year value of investment #:

I Section 4.3: Reads, updates and formulae for the capital acc. and investment module |
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variables in lower case (nater, cr) and coefficients in upper case (CAPITAL,
NATTARIFF) is followed. GEMPACK ignores case so that the convention of naming
variables in lower case and coefficients in upper case is only a useful memory device
for the model user. The expression in brackets preceding the variable name cr (i.e., all,
q, REGDEST), indicates that the variable is a vector variable containing ‘all' the
elements of the set REGDEST (regional destination), REGDEST is defined in section
2.2 of mmrf.tab. It has eight elements; NSW, VIC, QLD, SA, WA, TAS, NT and ACT.
Likewise, the coefficient NATTARIFF is a vector with elements belonging to the set
COM(modity). The variable natcr is a scalar, while the coefficient CAPITAL ranges
over two dimensions; IND and REGDEST. The suffixes in brackets following the
variable and coefficient names, (.e., @, (.9 (1), denote vector variables and
coefficients and identify the sets and elements over which they range. Following the
variables’ and coefficients’ names are optional descriptions contained within #
symbols.
Reads and updates

Coefficients must be assigned values. This can be done either by reading values
from a file or by calculating values in terms of other coefficients using formulae,
Formulae are discussed in the following subsection. Below is an example of a READ
statements from sections 2.5 of mmrf.tab.

READ
LAND from file MDATA header *LAND*;

The coefficients read directly from the database can be updated in a multistep
solution, thereby creating a new database representing post-solution values. This
requires the inclusion of update statements such as:

UPDATE
{all,3j, IND) (all,q, REGDEST)
LAND(j,q) = plland(j,q)*n(j,q);

which is the default update statement, causing LAND(,q) to be increased after each
step by [plland(j,q)+n(j,q)]%, where pland(j,q) and n(j,q) are the percentage changes
computed at the previous step.
Formulae

Coefficients defined in terms of other coefficients are calculated using
formulae. For example, the formula

FORMULA
{all,i,com)
NATTARIFF (i) = sum{cq, REGDEST, TARIFF(i,q));

defines the coefficient NATTARIFF as the sum of the TARIFF revenue in each region
in the database. The right hand side of the above formula uses the TABLO summation
notation equivalent of the Z notation used in algebra. It defines the sum over an index
q running over the set REGDEST of the TARIFF coefficients.
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A50 An Annotated TABLO File for MONASH-MRF

E_softq220 # Other personal benefits (residual) #
(all,q, DOMDEST)
C_SOFTQ200(q) * softqR00(q) = C_SOFTO210(q) * softq2l0(qg)
+ C_SOFTQ220(qg} * softq220(qg);

B_softq300A # Subsidies - regions #
{all,q, REGDEST)
softql300{q) = ti_x{qg);

E_softq300B # Subsidies - federal (residual) #
C.SUBSIDIES * tI = sum(q,domdest, C_SOFTQ300(q) * softq300{q));

E_80ftq400 # Interest payments #
(all, q, DOMDEST)
softqd00{q) = natxi3 + debtg(q) + softf007(q);

E_s0ftq510 # Commonwealth grants to regions - current #
C_SOFTQ510 (" federal*) * softq510(*federal”)
= sum{q, REGDEST, C_SOFTY14l{qg) * softyldl(q));

E._softg520 # Commonwealth grants to regions - capital #
C.SOFTQ520 (*federal*) * softq520("federal")
= sum(g, REGDEST, C_SOFTY142(q) * softyld2{q)};

E_zoftgS00 # Commonwealth grants to regions #
C_SOFTQ500(“federal”) * softg500(*federal®)
= C_SOFTQ510(*federal®) * softg510("federal”
+ C_SOFTQ520("federal”) * softqS520("federal®);

E_softg600 # Other outlays #
(all,q, DOMDEST)
s0£tg600(q} = so0ftq000(g) + soft£006(qg);

E_s0ftq000 ¥ Summary of financial transactions : expenditure-side total #
{all, q, DOMDEST}
C_SOFTQO00 (g} * s0ftq000(q) = C_SOFTQLO0(q) * softql00{q)
+ C_SOFTQ200(qg} * softg200{q)
+ C_SOFTQ300 (g} * softg300(g)
+ C_SOFTQ400(q) * softqddO{q)
+ C_SOFTQ500{qg) * softg500(q}
+ C_SOFTQ600{g) * softqb00(q);
E_dGstar # Net borrowing to total outlays: percent point change #
(all, g, DOMDEST)
C.SOFTQU00(q) * dgstar(q) = C_SOFTY310(q) * (softy310(q) ~ softq000(q));

E_tOD_r # Other direct taxes #
{(all,q, REGDEST)
tod_r{q) = softyli2{g);

E_debtG # Government debt #
(all, ¢, DOMDEST)
C.DEBTG{q) * debtg{qg) = C_SOFTY310(g) * (softy310({(q) - natxi3);

| Subsection 3.8.5: Household Income and its components |

t Household disposable income !

E_hhldyll0 # Wages, salaries and supplements #
{all, g, REGDEST)

hhldyllO{q) = z01l_r(q);

E_hhldyl20 # Non-wage primary factor income #
{all,q, REGDEST)
hhldyl20{(q) = zg_r{g);

E_hhldyl00 # Primary factor income ¥
(all,q, REGDEST)
C_HHLDY100(q) * hhldyl00(g}) = C_HHLDY110{q} * hhldyll0(q}
+ C_HHMLDY120(g) * hhldyl20(q);

E_hhldy210 4 Unemployment benefit receipts #
{all,q,REGDEST)

Notes on the Implementation of MONASH-MRF

mmrf.sti
! Stored Input file used to run TABLO with the TABLO Input file MMRF.TAB
bat t This runs the program in *batch® mode

Carriage return to finish option selection

et ! Name of tab file

Carriage return -default name for Information file MMRF.INF
Condense the equations of MMRF to take less memory

Omit these variables - equivalent to exogenous with zero shock

c
[

al
alcap
alland
aloct
aind
alcom
DelTaxlall
DelTax2all
DelTax3all
DelTaxdall
DelTax5all
DelTax6all
DelTaxDEST
DelTaxSOURCE

s ! Substitute out the following variable (these must be endogenous)
ploct | Variable name
E_ploct ! Equation name

s
pllaboi
E_pllaboi
s

xloct
E_xloct
8

xla
E_xla
s

plo
E_plo
B

plc
E_plc
8

xic
E_xlc
s

X2a
E_x2a
s

P20
E_p2o
s

p2c
E_p2c
s

x2c
E_x2c
8

x3a
E_x3a
s

p3o
E_p3o
s

p3c
E_p3c
s
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A48 An Annotated TABLO File for MONASH-MRF

E_softylll # Income taxes #
softylll{“federal®) = ty;

E_softyll2A # Other direct taxes #
{all, g, REGDEST)
softyll2(q) = yn_r{q) + softf001(q);

E_softyll2B # Other direct taxes federal #
softyli2 ("federal”) = yn + softf01l;

E_softyll0 # Direct taxes #
{all, q, DOMDEST)
C_SOFTY110(q) * softyllO(g) = C_SOFTY1ll{q) * softylll (q)
+ C_SOFTY1l2(g) * softyll2{q);

E_softyl2l # Tariff revenue #
softyl2l(“federal”) = nattaxrevm;

E_softyl22A # Other commodity taxes - regions #
(all, g, REGDEST)
softyl22(q) = ti_r(qg);

E_s0ftyl22B # Other commodity taxes - federal (residual) #
C.TI * ti + C_SUBSIDIES * tI = sum{qg,domdest, C_SOFTY122{q) * softyl22(q)):
E_softyl23a # Payroll taxes - regions #
{all,q, REGDEST)
softyl23{(q) = z03_x(q);

E_softyl23b # Fringe benefits taxes - federal #
softyl23("federal®) = 209;

E_softyl24 # Property taxes -~ regions #
(all,q, REGDEST}
sofeyl24(q) = 205_x(g);

E_softyl25 # Land taxes - regions #
(all,q, REGDEST)
softyl25(q) = 207 _x{q);

E_softyl26A # Other indirect taxes - regions #
(all, g, REGDEST)
softyl26(qg) = z09_x{q);

E_softyl26B # Other indirect taxes - federal {residual) #
C.Z0% * 209 = sum(q,domdest, C_SOFTY126(q) * softyl26{g));

E_softyl20 # Indirect taxes #
(all,q, DOMDEST)

C_SOFTY120(q) * softyl20(g) = C_SOFTYL21(g) * softyl2l (g)
C_SOFTY122{q) * softyl22({q}
C.SOFTY123{q) * softyl23(qg)
C.SOFTY124(q) * softyl2d(q)

*

*

)

C_SOFTY125(q) softyl25 (¢g)
C_SOFTY126 (q) softyl26(qg);

+ o+ r o+ o+

E_softyl30 # Interest received #
(all, g, DOMDEST)
softyl30{g) = softqd00 (q);

E_softyld4l # Commonwealth grants to regions - current #
{all, q, REGDEST}
softyldliq) = yn_r(q) + softf002(q);

E_softyld2 # Commonwealth grants to regions - capital #
{all,q, REGDEST)
softyl42(q) = yn_r(q) + softf003(q);

E_softyl40 # Commonwealth grants to regions #
{all, g, REGDEST)
C.SOFTY140(q) * softyl40{q) = C_SOFTY14l{g) * softyldlig)
+ C_SOFTY142{q) * softyld2{qg):

E_softyl50A ¥ Other revenue - regions #
(all, q, REGDEST}

Notes on the Implementation of MONASH-MRF 11

E_x5marg
s

x6marg
E_x6marg

8
efflab
E efflab

s
x1llaboi
E_xllaboi

3

utility

E_utility

e Exit TABLO condensation

a ! Automatic code generation

cdm ! Change default values of parameters

c ! Change value of "defmnz* (default max. no. of non-zero elements)

60000 ! DEFMNZ

n ! Don't change *mmshk* (def. max. number of shocks)

n ! Don't change *mmlist* (def. max. number of variable listed)
{ Carriage return

mmrf ! Name of FORTRAN file

3.3.4 The stored input file 10 run the MMRF code

In this section we discuss the stored input file containing the commands
necessary to solve the model. This input file contains; the names of the model's data
files; the output files used to store the updated database; the output file holding the
solution; the list of exogenous variables (the closure); the shock values to the
exogenous variables (including the names of prepared text files containing shock
values for matrix variables). The file also contains commands indicating the solution
method to be used. The file concludes with a verbal description of the experiment
which the file is designed to perform. In the case of mmiffr.cmf, this is a forecasting
experiment.

mmrffr.emf
! Command file mmrffr.cmf for the TABLO-generated program MMRF,

This file creates the equations file for the MMRF model and solves the model
for a forecast closure.

.
Honmwwmnaaﬁmmn.womﬁ
.
! Data files

E

file mdata = mdata.har ;
file ndata = ndata.har ;
file pdata = pdata.har
file ydata = ydata.har ;
digplay file = mmrf.dsp ;
1

updated file mdata = mdata.upd ;
updated file ndata = ndata.upd ;
updated file pdata = pdata.upd ;
updated file ydata = ydata.upd ;
updated terminal data = term,upd;
i
! Equations file

¢

equations file = mmrf ;
model = mrf ;

¥
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A46 An Annotated TABLO File for MONASH-MRF

{ Note most of the expenditure components are determined in the core model,

such as household consumption c(g), and are mapped to the regional production
account arrays !

E_dompgll0 # Private consumption #
{all, g, REGDEST)
dompgllO{g) = c(q);

E_dompgl20 # Private investment #
{all,q, REGDEST)
dompql20{q) = in{q);

E_dompgl30 # Government consumption - regions #
{all,q,REGDEST}
dompgl30{q) = othnom5{q);

E_domqld0 # Government consumption - federal #
{all, q, REGDEST)
dompgld0{q) = othnomé(q);

E_dompql50 # Government investment #
(all,q,REGDEST)
dompgl50(q) = in(q);

E_dompglO0 # Domestic absorption #
(all, g, REGDEST)
C.DOMPQL00 (g} * dompqlOO({g) = C_DOMPQ110(q) * dompqll0(q)
+ C_DOMPQ120{qg} * dompqgl20{g)
+ C_DOMPQ130{g) * dompql30{q}
+ C_DOMPQL40 (g} * dompqld0(g)
+ C_DOMPQL50{q) * dompqlS50{q):

E_dompqg2l0 # Inter-regional exports #
{all,q, REGDEST)
dompq210{q} = psexp({g) + xsexplq);

E_dompq220 # Inter-regional imports #
(all,q,REGDEST)
dompq220 (g) = psimp(g) + xsimplaq);

E_dompg200 # Inter-regional trade balance #
(all, q, REGDEST)
C_DOMPQ200(q) * dompq200(g) = C..DOMPQ210{(q) * dompqg2l0{q)
- C_DOMPQ220(g) * dompqZ20(g);

E_dompq310 # International exports #
{all,q, REGDEST}
dompg310{q) = export(q) + natphi;

E_dompg320 # International imports #
{all,q,REGDEST)
dompg320(g) = imp(g) + natphi;

E_dompg300 # International trade balance #
(all,q, REGDEST)
C_DOMPQ300{q) * dompg300(qg) = C_DOMPQ310{q) * dompg3l0{q)
-~ C_DOMPQ320(q) * dompg320(q);

E_dompq000 # GDP at market prices (expenditure side) #
(all, q, REGDEST)
C_DOMPQO00 (g} * dompq000(qg) = C_DOMPQLO0 (g) * dompglO0(g)
+ C_DOMPQ200{qg) * dompg200(q)
+ C_DOMPQ300{q) * dompq300{q):

! Subsection 3.8.3: Intermediary variables !

! This section documents equations and variables which are intermediary

between the regional production and government finance equations. There are

two types of equations which determine the intsrmediary variables:

{i} Aggregating equations. The regional production equations documented above
{section 3.7.2) determine regional macros, such as regional product.
The equations of this subsection compute national macros by aggregating the
regional macro values. These are used in the government finance module.

(ii) mapping equations. These equations compute the intermediary variables

Notes on the Implementation of MONASH-MRF

del BM 0 1-7; ! migration to ACT endogenous

¥

! Unemployment and wages

{ National real wage endog.

exogenous Natfwage fwagei ;

! Regional real wage differentials

! next ties real wage in ACT to national real wage
exogenous wage_diff 8 ;

! unemployment exogenous

i

exogenous del_Unr ;
k]
{ Part. rate exogenous
exogenous PR ;
!
! Labour market and reg. pop shifters and fudge factors
exogenous £_1 £ _Wpop f_Pop f_ghous

delrpfudge delf_RM ;
!
{The follwing variables are from linked-simulation module for hybrid scenario
exogenous del GT 1-7 del _f£GT 8 ! ABS for all natural growth except ACT

del FMT ! ABS for all foreign migration

del RMTO 1-7 del _fpoplT 8 ! ABS for all reg mig except ACT

delpopfudgeT ;

1
rest endogenous ;
1
t Shocks
1
shock delKfudge = 1.00
shock delDfudge = 1.00
shock delrpfudge = uniform 1.00
shock delunity = 1.00
shock delpopfudgeT = 1.00
shock del _G = file del_ngl.shk
shock del_FM = file del_FMl.shk
shock del RM_0 = file del RM1H.shk
shock f_Wpop = file £_RWpopl.shk
shock del Unr = file del _RUrl.shk
shock alprim = file alpriml.shk
shock Natxi3 = 18.565
shock powtaxm 3 = -5,.85
shock pm = uniform 14.0
shock NATtot = -0.6065
shock del_GT = file delTNG1H.shk
shock del _FMT = file delTFM1.shk
shock del RMTO = file delTRMI1H.shk
1
t Verbal description
11

verbal description = MMRF forecast: hybrid forecast (H) H
1

! End of Command file
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Ad4 An Annotated TABLO File for MONASH-MRF

! Equations in this module are divided into 6 parts !

! Subsection 3.8.1: Value-added components of regional product

! Primary factor incomes !

EQUATION

E_z0l_r # Wages, salaries and supplements - regiong #
{all, g, REGDEST)

CL201_R{g) * 201 _r{q)

= sum{j,IND, C_201_I R(5,q) * {labind(j,q) + pwagei(j,q)));

E_z02_r ¥ Imputed wages - regions #
(all,q, REGDEST)
C_Z02_R{qg) * z02_r(q}

= sum{j,IND, C_202 X _R{j,q) * (labind(j,q) + pwagei(j.q})};

E_z03_x # Payroll taxes - regions #
(all, qg,REGDEST)
C_Z03_R{q) * z03_x{q) = sum{j,IND, C_ZO3_I_R{j,q) * (rpri(j.q)
+ labind{j,q) + pwagei{j,q)));:

E_z03 # Payroll taxes - national #
C_203 * 203 = sum(qg,regdest, C_203_R(g) * z03_r(a));

E_z04_r # Returns to fixed capital - regions #
(all,«, REGDEST)
C.204_Rig) * z04_x(q)
= sum(j,IND, C.204_I _R(i,q) * {curcap(i.q) + plcap(j,a)));

E_z05_x # Property taxes - regions #
{all, g, REGDEST)
C.Z05_R{q) * 205_xr{qg)
= sum(j,IND, C_205_I_R{j.,q) * {curcap(j,q) + plcap(3,q}});

E.z05 # Property taxes - national #
€_205 * 205 = sum{q,regdest, C_2Z05_R(g) * z05_r(q));

E_206_r # Returns to agricultural land - regions #
{all, g, REGDEST)

C_206 R{g) * 206 _riq) = sum{j,IND, CL206 X R{j,q) * (n{j,q} + plland{j.q)));

E_z07_r # Land taxes - regions #
(all, g, REGDEST)

C.207_R{g) * 207 _r{q) = sum{j,IND, C_ZO7_I_R(j,q) * (n{j,q) + plland(j,q)));

E_z07 # Land taxes - national #
C_207 * 207 = sum(q,regdest, C_ZO7_R(q) * z07_xi{g));

E_208_r # Returns to working capital ~ regions #
(all, q, REGDEST)

C_Z08_R{g)} * 208_r{g} = sum(j,IND, C_208_ X _R(J,g) * (xloct(j,q) + ploct{i,q)));

E_z09_ r # Other indirect taxes - regions #
{all, g, REGDEST)

C_209 R{g) * 209 _x(qg) = sum{j,IND, CLZ08_I R{j,q) * {xloct{i.q) + ploct{j,q))};

E_z09 # Other indirect taxes - national #
C.209 * 209 = sum{qg,regdest, C_209 _R{g} * 209_xr{q)):

E_z10_xr # Sales by final buyers - regions #
(all,q, REGDEST)

C.210_R{g) * 210 _r(q) = sum(j, IND, C_Z10_T _R(3,q) * (xloct(j,q) + ploct(j,q)));

E_z10 # Sales by final buyers - national #
C.210 * z10 = sum(q,regdest, C_Z10_R{q) * 210 _x ()
! GOS8 is defined as sum of imputed wages and returns to fixed capital,
working capital and agricultural land !
E_zg.r # Gross operating surplus - regions #
{all,q,REGDEST)}

C.ZG_Ri{q) * zg_ri{qg) = C_202_R{g) * z02_r(q) + C 204 _R{q) * =04_r(qg)

+ C_Z06_R{g) * zO06_ r{q) + C_ZOB_R{g) * 208_rl{q);

An Annotated TABLO File for MONASH-MRF Al

Appendix 3 An Annotated TABLO File for MONASH-MRF

CONTENTS !

1
!
1: PRELIMINARIES
1.1: MONASH Multi Regional Forecasting Model (MONASH-MRF)
2: MONASH-MRF CGE core module
2.1: Files for ALL modules
2.2: Set and subset names common to ALL modules
2.3: <wﬂpwvwm declarations for the CGE core module
Naming system for variables in the CGE core module
National macro variables in alphabetical order
National vector variables in alphabetical order
Regional macro variables in alphabetical order
Regional vector variables in alphabetical order
Regional matrix variables in alphabetical order
mmwnpmbn declarations for the CGE core module
Naming system for the input-output database flows of goods
Input~output database flows of goods
Input-output database flows of primary factors
Input-output database flows of imports and tariffs
Elasticities of substitution (Armingtons) and other parameters
Purchasexs' values
Factor-payment aggregates
Final-demand aggregates
Tax aggregates
GDP
Inter-regional trade flows
Elasticities and parameters for household demand
Costs and sales aggregates
Mapping coefficients for domestic/foreign and tiny
Read statements for the CGE core module
Input-output database flows of goods and factor payments
Parameters
Update statements for the CGE core module
Formulae for the CGE core module
.1: Formulae for tariffs
.2: Formuale for purchasers' values
.3: Formuale for factor-payment aggregates
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C_SOFTQ520 (q)
C_SOFTQ600 {q)
C_SOFTY000 (q)
C_SOFTY100 (q)
C_SOFTY110(qg)
C_SOFTY111(q)
C_SOFTYL12{q}
C_SOFTY120(q)
C_SOFTY121 (qg)
C_SOFTY122 (q)
C_SOFTY123 (q)
C_SOFTY124 (q)
C_SOFTY125{q)
C_SOFTY126(q)
C_SOFTY130(q)
C_SOFTY140 (q)
C_SOFTY141 (a)
C_SOPTY142{g)
C_SOFTY150 (¢}
C_SOFTY200(q)
C_SOFTY300(q)
C_SOFTY310(q)
C_SOFTY320 (q)
C_SOFTY330(q)
C_201_ I R{i.q)
C_202_I_R{i,q)
C_z03_I_R{j,q)
C_.204_I_R(j,q)
C_205_I_R{j.q)
C_206_I_R{3j,q)
C_Z07_I_R(3.q)
C_208_I_R(i.q)
C.Z09_X_R{j.q)

C.Z10_X_R{j.q)

An Annotated TABLO File for MONASH-MRF

= s0ftq320(q);
(all, g, DOMDEST)

= s0ftg600(q) ;
{all, g, DOMDEST)

= softy000 (qg):
{all, q, DOMDEST)

= s0ftyl00(q);
{all, g, DOMDEST)

= g0ftyll10 (g);
{all, q, DOMDEST)

= softylili{qg);
{all,q, DOMDEST)

= softyll2{qg);
{all, g, DOMDEST)

= goftyl20(q);
(all, g, DOMDEST)

= softyl2l(q);
{all,q, DOMDEST)

= softyl22(q);
{all, g, DOMDEST)

= softyl23{qg):
(all, g, DOMDEST)

= softyl24{q);
(all, q, DOMDEST)

= softyl25(q);
{all, g, DOMDEST)

= softyl26(q);
(all, g, DOMDEST)

= softyl30(qg);
(all, g, DOMDEST)

= gsoftyld0{q);
{all,qg, DOMDEST)

= softyld4l(qg);
{all,q, DOMDEST)

= softyld2{q):
(all,q, DOMDEST)

= softyl50{q);
{all, q, DOMDEST)

= s0fty200(q);
(all, g, DOMDEST)

= softy300(q);
(all, g, DOMDEST)

= gofty310(q);
{all, g, DOMDEST)

= s0fty320{q);
{all,q, DOMDEST)

= softy330(q);
{all,q,REGDEST) (all,j,IND)
= labind(j.q) * pwageilj,q};
(all,q,REGDEST) (all,j,IND)
= labind(j.,q) * pwagei(j,q);
(all,q,REGDEST) (all,j,IND)
= rpri{j,q) * labind(i,q) * pwagei(j,q):
{all, g, REGDEST) {all,j,IND)
= curcap(j,q) * plecap{(i,q);
{all,q,REGDEST) (all,j,IND)
= curcap(i,q) * pleap(j,q);
(all,q,REGDEST) (all,ji,IND)
= n{j,q) * piland{j,q):
{all,q,REGDEST) (all,j,IND)
= n{j,q) * plland(i,q);:
(all,q,REGDEST} {all,j,IND)
= xloct{i,q) * ploct{j,q);
(all,q,REGDEST} (all,j,IND)
= xloct{j.q) * ploct{j,q);
(all,q,REGDEST) (all,j,IND)
= xloct{j,q) * ploct(i,q};

! Section 3.6: Formulae for the government finance module |

FORMULA
C_I6 = sumlqg,
C_IP = sum(q,

DOMDEST, C_IG_R{q}) ;
REGDEST, C_IP_R{q)) H

An Annotated TABLO File for MONASH-MRF

! Part 1: PRELIMINARIES !

I Section 1.1: MONASH Multi Reglonal Forecasting Model (MONASH-MRF)

i

MONASH-MRF is a computable general equilibrium (CGE) regional model of the
Australian economy. The model recognises eight regions, comprising the six
States and two Territories.

In this tab file, the model's equations are presented in five modules:
{1) the CGE core module
{ii) the government finance module
{1 the capital and investment module
(iv) the debt accumulation module
{v) the labour market & regional migration module

The CGE core module: consists of the equations and variables of the original
ORANI model with a regional subscript added {see Dixon, Parmenter, Sutton and
Vincent (DPSV), 1982 for the original version of ORANI). This module is
separated into four main equation blocks determining: (a) consumer demands
(b) producer and consumer prices (c) market clearing conditions

{d} macroeconomic variables as sumations of microeconomic variables.

The government finance module incorporates equations determining: gross
products of each region from the income and expenditure sides; sources of
income and various expediture accounts for regional and federal governments
as defined in the State Finance Statistics of the Australian Bureau of
Statistics (ABS).

The capital & investment and debt accumulation modules are added to
endogenise (a) changes in total investment and capital stock over a forecast
period, and (b) the accumulation of foreign debt. The capital accumulation
section of the capital & investment module is based on one of three
alternative treatments implemented in-the MONASH model. The entire debt
accumulation module is based on ORANI-F (see Horridge, Parmenter and
Pearson, 1993}

The labour market & regional migration module defines equations

determining regional population by taking into account (1} natural growth
{2} inter-regional migration and (3) foreign migration. Regional labour
supply is linked to regional population via accounting identities which
allow for shifts in the relationship between regional population and the
regional population of working age and the workforce~participation rate.

The module also includes equations defining changes in regional unemployment
rates,

Parts 2 to 6 of this TABLO file present the five modules in the order outlined
in Part 1.
]

! Part 2: MONASH-MRF CGE core module |

*

*

First version by J.M. Horridge, July 1992

The ORANI framework has been used to define the core module of MONASH-MRF with
the addition of regional subscripts to all the equations and variables. In
addition, we made the following changes to the original ORANI framwork:

The Armington assumption has become 2 CES nests. Industry, capital,
creators and households now combine goods from the eight regions to form an
Australian composite, Imports are combined with the Australian composite

to form an all-source composite.

Each region exports independently to the Rest of the World (ROW) . Aggregate
demand for, and the price of, Australian exports have no behavioural
content.

'‘Other' demands have been split by region; there is also a FEDERAL other
demand by region which represents the Commonwealth government's expenditure in
each region.

A comprehensive set of national addups have been specified. The original ORANI
variable's names now have a regional subscript. The orignal name, prefixed by
“Nat*, gives the national addup.
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An Annotated TABLO File for MONASH-MRF A5
C_SOFTY126{Q) from file NDATA header "GAl12”: .
Q (all, q, DOMDEST) SUBSET REGDEST is subset of ALLDEST;
C_SOFTY130(Q) from file NDATA header "GA13"; SUBSET REGDEST is subset of DOMDEST:
(all,q, DOMDEST) SET ALLSOURCE # Origin of goods # AZmSL\Hporu.mv.«ﬁy.ﬁpm.z&.mﬁa.mo_«mwn«:“
C_SOFTY140(Q) from file NDATA header “GAL4" : SET REGSOURCE # 8 regional sources # {NSW,VIC,QLD, SA, WA, TAS,NT, ACT) ;
= {all,q, DOMDEST) SUBSET REGSOURCE is subset of ALLSOURCE;
C.SOFTY141(Q) from file NDATA header “GA15"; SET TWOSOURCE # main sources # {domestic, foreign) ;
- (all,q, DOMDEST) SUBSET MARGCOM is subset of MARGIND;
C_SOFTY142(Q) from file NDATA header "GAl6"; SUBSET MARGIND is subset of MARGCOM;
{all,q, DOMDEST) SUBSET REGSOURCE is subset of REGDEST;
C_SOFTY150(0) from file MDATA header "GAL7*; SUBSET REGDEST is subset of REGSOURCE;
(all,q, DOMDEST) SUBSET COM is subset of IND;
* 24 o 1 g .
C_SOFTY200(Q) Erom file NDATA header *GA18®; SUBSET IND is subset of COM;
{all,q,DOHMDEST) . it
C_SOFTY300(Q) from file NDATA header "GAL9"; I Section 2.3: Variable declarations for the CGE core module |
(all, q, DOMDEST)
C_SOFTY310(Q) from file NDATA header "GA20"; t Subsection 2,3.1: Naming system for variables In the CGE core module |
{all, g, DOMDEST}
C_SOFTY320(Q) from file NDATA header "GA21°; ! The following system indicates the source dimension of prices, quantities,
{all, q, DOMDEST) shifters, and purchasers' value flows
C_SOFTY330({Q) from file NDATA header “GA22";

(all,j,IND) (all,q,REGDEST)

Names consist of a prefix, a main user number, and a source dimension:
C.Z01_I_R{J,Q) from file NDATA header "Fz0l";

(all,3,IND) (all,q, REGDEST) the prefixes are:
C.202_I_R(J,Q) from file NDATA header "Fz02"; x quantities
(all,j.IND) (all,q,REGDEST) P prices
C.203_I_R{J,Q} from file NDATA header "F203"; a shifters
{all,j,IND} {all,q,REGDEST) pval value of flow at purchasers prices

C.204 I _R(J.Q)} from file NDATA header “Fz04¢;

(all,j,IND) (all,q,REGDEST) the main user numbers are:

C_Z05_T R{J,Q) from file NDATA header “Fz05°; 4] basic 1 column
{all, 3, IND) (all,q,REGDEST) i intermediate inputs IND * REG columns
C_206_I_R(J,Q) from file NDATA header “Fz06"; 2 inputs to capital creation IND * REG columns
{all,j,IND) {all,q,REGDEST) 3 consumption demands REG . columnsg
C_Z07_XI_R{J,Q) from file NDATA header “FZ07H; 4 export demands 1 column
{all,j,IND) {all,q,REGDEST) 5 regional *Other* demands REG columns
C.208_I R{J,Q) from file NDATA header “FZO8%; 6 Fed. govt “Other* demands REG columns

{all,3j,IND) (all,q,REGDEST) The main user numbers also determine the column (destination) dimension, as
C_208_I_R{J,Q) from file NDATA header *FZ09"; indicated.
{all,j,IND) (all,q,REGDEST)

C_Z10_I_R(J,Q) from file NDATA header “Fz10"; The source dimensions are:

a ALLSOURCE: regions 1 to 8 and foreign

I Section 3.5: Update statements for the government finance moduls | x REGSOURCE: regions 1 to 8
t TWOSOURCE: domestic composite and foreign
UPDATE ¢ CMPSOURCE: domestic composite only
{all, g, REGDEST) [} ONESOURCE: domestic/foreign composite
C..DOMPQO00 (g) = dompg000(q);
{all, q, REGDEST) Examples: ) )
C.DOMPQLO0 (q) = dompglO0{q); x3t usage by household of domestic composite and foreign
{all, g, REGDEST) pla price to industries from 9 sources
C_DOMPQ110(q) = dompqllO{q); pval2o costs to capital creators of goods regardless of source
(all, q, REGDEST) alr regional good decrementing tech change to industry
C_DOMPQ120(q) = dompqgl20(q): !
(all, g, REGDEST)
C.DOMPQ130{q) = dompgl30{q); | Subsection 2.3.2: National macro varlables in alphabetical order
{all, g, REGDEST)
C_DOMPQL40 (g} = dompgldl(q); VARIABLE
(all, g, REGDEST) {change) .
C_DOMPOL50{q) = dompqgl50{qg); deltaxlall # Overall percent-point change in indirect tax rates, user 1 #;
{all,q, REGDEST) {change) )
C_DOMPQ200 (q) = dompg200 (q); deltax2all # Overall percent-point change in indirect tax rates, user 2 #;
{all, g, REGDEST) {change)
C_DOMPQ210(q) = dompg210(q); deltax3all # Overall percent-point change in indirect tax rates, user 3 #;
(all,q, REGDEST) {change)
C_DOMPQR20(q) = dompg220(q); deltaxdall # Overall percent-point change in indirect tax rates, user 4 #;
{all, g, REGDEST) {change)}
C_DOMPQ300(q) = dompg300(g); deltax5all # Overall percent-point change in indirect tax rates, user 5 ¥;
{all,q, REGDEST) {change)
C_DOMPQ310({q) = dompg310{q); deltax6all # Overall percent-point change in indirect tax rates, user 6 #;
{all, g, REGDEST) nate # Nominal total household consumption #;
C_DOMPQ320(q) = dompqg320{q); natcaprev % Aggregate payments to capital #;
(all, q,REGDEST) natcR # Real household consumption #;
C_.DOMPY000 (q) = dompy000(q);: {change}

natdelp # Ordinary change in balance of trade #;
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A38

C_206_R(Q)
CZ07_R(Q}
C.Z08_R{Q)
C_Z09_R{0)
C_210_R{Q)
C_ZG_R{Q)

C2T_R(Q}

! Section 3.4: Read statements for the government finance module!

READ

C_DOMPQO00 {Q)
C..DOMPQ100(Q)
C_.DOMPQ110(Q)
C_DOMPQ120(Q)
C_DOMPQ130(Q)
C_DOMPQ140{Q)
C_DOMPQ150(Q)
C..DOMPQ200 (Q)
C_DOMPQ210{Q)
C_DOMPQ220{Q)
C_DOMPQ300(Q)
C_DOMPQ310(Q)
C_DOMPQ320{Q)
C._DOMPYO000 (Q)
C_DOMPY100 (Q)
C_DOMPY110(Q)
C_DOMPY120 (Q)
C_DOMPY200{Q)
C_DOMPY210{Q)
C_DOMPY220(Q)
C_DOMPY300(Q)
C_DOMPY310(Q)
C_DOMPY320(Q)
C_DOMPY330(Q)
C_HHLDYO000(Q)
C_HHLDY100{Q)

C_HHLDY110(Q)

An Annotated TABLO File for MONASH-MRF

{all, q, REGDEST)

# Returns to agricultural land by region #;

{all,q,REGDEST)
# Land taxes by region
{all, g, REGDEST)

# Returns to working capital by region #;

(all, q, REGDEST)

# Other indirect taxes by region ¥#;

(all,q, REGDEST)

# Sales by final buyers by region #;

{all, q,REGDEST)

# Gross operating surplus by region #;

{all, g, REGDEST)

# Production taxes by region #;

{all,q, REGDEST)

from file NDATA header
(all,q, REGDEST)

from file NDATA header
{all, g, REGDEST}

from file NDATA header
{all, g, REGDEST)

from file NDATA header
{all, g, REGDEST)

from file NDATA header
(all, g, REGDEST)

from file NDATA header
{all,q, REGDEST)

from file NDATA header
(all,q, REGDEST)

from file NDATA headexr
{all,qg.,REGDEST)

from file NDATA header
{all,q, REGDEST)

from file NDATA header
{all, g, REGDEST)

from file NDATA header
{all, g, REGDEST)

from file NDATA header
{all, g, REGDEST)

from file NDATA header
{all,q,REGDEST)

from file NDATA header
(all, q,REGDEST)

from file NDATA header
{all, g, REGDEST)

from file NRDATA header
{all,q, REGDEST)

from file NDATA header
{all, q,REGDEST)

from file NDATA header
(all,q,REGDEST)

from file NDATA header
{all, q, REGDEST)

from file NDATA header
(all,q,REGDEST)

from file NDATA header
{all,q, REGDEST)

from file NDATA header
(all,q, REGDEST)

from file NDATA header
{all, g, REGDEST)

from file NDATA header
{all, g, REGDEST}

from file NDATA header
{all, g, REGDEST)

from file NDATA header
{all, g, REGDEST)

from file NDATA header
{all,q, REGDEST)

#;

“pal2®

=“PAl3";

“PALAY;

“PALS"

“PALE";
"PALT"

“PA1B";

“PA19*"

“PA20"

“PAZL":
"PA22";

*PA23";

“PA24"

“PAOL";
"PAO2";

“PAO3";

“PAO4™

“PAOS™

"PAOG"

“PAQTY;
*PAOBY;
“PAOS";

“PALO™

“PALL"

“HAOL*;

“HAD2" ;

*HAQ3*

i

H

H

i

;

H

i

H

i

i

H

H

i

H

H

H

i

i

i

H

H

An Annotated TABLO File for MONASH-MRF AT

deltaxsource(s)

# Reg. tax shifter (percentage-point change) #;
{all, g, REGDEST)

export (q) # Foreign currency value of exports #;
(all,q, REGDEST)

expvol (g} # Export volumes #;
{all,q, REGDEST)

f5gen{q} # Overall shift term for regional “Other® demands #;
{all, g, REGDEST)

fwage {q) # Overall real wage shifter #;
(all, g, REGDEST)

imp (g} # Foreign currency value of imports #;
(all,q, REGDEST)

impvol {q) # Import volume index #;
{all, g, REGDEST)

in{q) # Aggregate nominal investment #;
{all, g, REGDEST)

ir{q) # Aggregate real investment expenditure #;
{all,q,REGDEST)

ke(q) # Aggregate capital stock, rental weights #;
{all,q, REGDEST)

labreviq) # Aggregate payments to labour #;
{all, g, REGDEST)

Indrevi{q) # Aggregate payments to land #;
{all,q, REGDEST)

i{q) # Aggregate employment~ wage bill weights #;
(all, g, REGDEST)

luxexp (g} # Total supernumerary household expenditure #;
(all, g, REGDEST)

octrev{qg) # Aggregate other cost ticket payments #;
{all,q, REGDEST)

othnom5 () # Aggregate nominal regional *Other” demands #;
{all, g, REGDEST)

othnomé {q) # Aggregate nominal federal "Other” demand #;

{all, g, REGDEST)

othreal$5 (q) # Aggregate real regional "Other" demands #;
{all, ¢, REGDEST)

othrealé {q) # Aggregate real federal “Other” demand #;
{all, g, REGDEST)

pwage {q} # Region-wide nominal wage #;
(all, s, REGSOURCE}

psexp(s) # Price indices for inter-regional exports #;
{all,q, REGDEST}

psimp{qg) # Price indices for inter-regional imports #;
(all, g, REGDEST)

ghous (g} # Number of households #;

{all, q,REGDEST)

reg_plcap(qg) # Regional rental price of capital #;
{all,q,REGDEST)

realwage_w(q) # Real wages for workers: deflated by CPI #;
{all, g, REGDEST)

realwage_pl(q) # Real wages for producers: def. by GDP def. #;
{all, g, REGDEST)

totdom{q) # Domestic terms of trade #;
{all, g, REGDEST)

totfor{q) # Foreign terms of trade #;
{all,q, REGDEST)

r0_tot(q) # Regional aggregate rate of return #;
(all, q,REGDEST)

taxind(q) # Aggregate revenue from all indirect taxes #;
{all, g, REGDEST}

taxrevl {q) # hggregate rev., indirect taxes on intermediate #;
{all,q, REGDEST)

taxrev2 (q) # Aggregate revenue, indirect taxes on investment #;
{all, g, REGDEST)

taxrev3 (q) # Aggregate revenue, indirect taxes on households #;
{all, s, REGSOURCE)

taxrevd (s) # Aggregate revenue, ind. taxes on for. exports #;
{all, g, REGDEST)

taxrevs (q) # Agg. rev., indirect taxes on regional "Other" #;
{all, g, REGDEST)

taxrevs (g) ¥ Aggregate rev., indirect tax on fed. “Other® #;

{all, g, REGDEST)
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AUW-HSYNOW 40§ 114 O'19V.L pamiouuy uy

{b)303™2
{b)x"Ax
{b)dutsx
{s)dxasx
(b)3drdx
(byurx

(b) odurx
(Bygx
(bygTx
(bypix
(byg¥x
(byzTx
(b)331p"8bEM
(B} A31TIan
{b)unaxxe;
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Al6
C_HHLDY000 (Q)

C_HHLDY100(Q)
C_HHLDY110(Q)
C_HHLDY120(Q)
C_HHLDY200(Q}
C_HHLDY210 {Q)
C_HHLDY220 ({Q)
C_HHLDY300(Q)
C_HHLDY400(Q)
C_HHLDY410(Q)
C_HHLDY420(Q)

C_HHLDY430(Q)

#

#

#

#

#

#

#

#

#

#

#

#
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Disposable income #;

(all,q, REGDEST)

Primary factor income #¥;
(all, g, REGDEST)

Wages, salaries and supplements #;
(all, g, REGDEST)

Non~-wage primary factor income #;
{all, q,REGDEST)

Personal benefit receipts #;
{all,q,REGDEST)

Unemployment benefits #;
{all,qg,REGDEST)

Other personal benefits #;
{all, g, REGDEST)

Other income (net} #;
{all, g, REGDEST)

Direct taxes #;

{all, q,REGDEST)

PAYE taxes #;

{all, g, REGDEST)

Taxes on non-wage primary factor income #;
{all, g, REGDEST)

Other direct taxes #;

! Some miscellaneous coefficients !

(all,q,REGDEST)

C_HHLDDOO1(Q) # Coeff. of labour supply in egn HHLDOO7 #;

{all, q,REGDEST}

C_HHLDDOO02(Q) # Coeff. of employment in eqn HHLDO07 #;

! Total expenditure and its components for regional and Federal governments

(all,q, DOMDEST)

C_SOFTQO00(Q) 4 SOFT : expenditure side total #;

C_SOFTQL00(Q)
C..SOFTQL10(0}
C_SOFTQ120(Q)
C_SOFTQ200{Q)
C_SOFTQ210(Q)
C_SOFTQ220(Q}
C_SOFTQ300(Q)
C_SOFTQ400(Q)
C_SOFTQ500(Q)
C_SOFTQ510(Q)
C_SOFTQ520 (Q)

C_SOFTQ600(Q)

t Total income and its components for regional and Federal governments !

#

#

#

4

#

#

]

#

#

¥

#

#

(all,q, DOMDEST)

Expenditure on goods and sevices #;
(all,q, DOMDEST)

Government consumption #;
(all, q, DOMDEST)

Government investment #;
{all, q, DOMDEST)

Personal benefit payments #;
{all, g, DOMDEST)

Unemployment benefits #;
{all, g, DOMDEST)

Other personal benefits #;
{all, g, DOMDEST)

Subsidies #;

(all,q, DOMDEST)

Interest payments #;
(all, g, DOMDEST)

Commonwealth grants to the regions 4;
{all,q,DOMDEST)

Current grants #;

{all,q, DOMDEST)}

Capital grants #;
{all, g, DOMDEST}

Other outlays #;

{all, g, DOMDEST}

C_SOFTY0OQ0(Q} # SOFT : income side total #;

C_SOFTY100{Q)
C_SOFTY110(Q)
C_SOFTY111(Q)
C_SOFTY112{Q)
C_SOFTY120{Q)

C_SOFTY121(Q)}

#

#

#

#

#

#

{all, q, DOMDEST}
Government revenue #;
{all, g, DOMDEST)
Direct taxes #;
{all, g, DOMDEST}
Income taxes #;
(all,q, DOMDEST)

Other direct taxes #:
(all, q, DOMDEST)
Indirect taxes #;
{all, q, DOMDEST)
Tariff revenue &;
{all,q, DOMDEST)

fep (i)
feqg(i)
frpri (3, q)
fwagei(j,q)
labind{j.q)
lambda {m, q}
n{i.q
pleap (3, q)
pllab(j.q)
plland(j,q)
ploct (i, q)
par{i,s)
pilj,q)
pm{i)
psflols,q)
powtaxm{i)
pwagei (3, q)
0(i. a)
rpri{j.q)
x0imp{i,q)
xloct{i,q)
x4xr{i,s)

xi_fac(j,q)

#

#

xiplpk _ind(3i,q)

xsflofs,q)
yi{i.q)

z{i.q)

#
#

#

! Subsection 2.3.6:
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(all,i,com)

Price (upward) shift in export demands #;
{all,i, COM)

Quantity (right) shift in export demands #;
{all,j,IND) (all, g, REGDEST)

Payroll tax rate shifter #;
(all,j,IND) {all,q, REGDEST)
Industry-specific wage shifter #;
(all,j,IND) (all, g, REGDEST)

Employment by industry #;
{all,m,0CC) (all, g, REGDEST)

Employment by occupation #;

(all, j, IND) (all, g, REGDEST)

Use of land #;
{all,j,IND) (all, q, REGDEST]

Rental price of capital ¥;
{all,j,IND) (all,q, REGDEST)

Price of labour #;
{all,j, IND} {all, ¢, REGDEST)

Rental price of land #;

{all, 3, IND} {all,q, REGDEST)

Price of "Other Cost* tickets #;
(all,i,coM) (all, s, REGSOURCE)

F.0.B. for. currency export prices #;
(all,j,IND) (all,q, REGDEST)

Costs of units of capital #;
(all,i,coM)

C.I.F. for. currency import prices #;
(all, s, REGSOURCE} (all, q, REGDEST}
Price indices in inter-regional trade flows #;
(all,i,coM)

Power of tariffs #;

{all, j,IND) (all, g, REGDEST)

Nominal wage rates #;
{all,j, IND) (all, ¢, REGDEST)

Current rates of return on capital §;
(all,j, IND) (all, q, REGDEST)

Payroll tax rate {in per cent) #;
{all,i,COM) (all,q,REGDEST)

Import volumes #;
(all,j,IND) {all, g, REGDEST)

Demand for *"Other Cost" tickets #;
{all,i,COM) (all, 5, REGSOURCE)

Export volumes #;

{all, 3, IND) {all, g, REGDEST}

Index of factor costs #;

{all,j,IND) (all,q,REGDEST)

# Index of ratio of price of labour to price of capital #;
(all, s, REGSOURCE)} (all,q, REGDEST)

Volume of inter-regional trade flows #;
(all,j,IND) {(all, q,REGDEST}

Capital creation by using industry #;

(all, j,IND) (all,q, REGDEST)

Activity level or value-added #:

Reglonal matrix variables in alphabetical order |

(change} (al1,i,C0M) {all, s, ALLSOURCE) (all, j, IND) (all,q, REGDEST)

deltaxl(i,s,j,q)

# Percent-point change in tax rate on sales of inter. inputs #;
Anww:omvAmwp‘w.nozvAmww\m.WrrmocwnmvAwww.u.uzuyAmpw~n~mmoUMmev

deltax2{i,s,3,q)

deltax3{i,s,q)

deltax5(i,s,q)

f5a{i,s,.q)

#

# Percent-point change in tax rate on sales for cap. creat. #;
(change) (all,i,COM) (all, s, ALLSOURCE) (all, q, REGDEST)

# Percent~-point change in tax rate on sales to households #;
(change) (all,i,COM) (all, s, ALLSOURCE) (all, g, REGDEST)

# Percent-point change: tax rate on sales to reg. Other demand #;
{all,i,CcoM) (all, s, ALLSOURCE) {all, g, REGDEST)
Shift in regional “Other* demands #;
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(all, q, REGDEST)

soft£003 (g) # shift variable : capital Commonwealth grants #;
{all, q, DOMDEST)

s0ft£004 (q) # shift variable : other revenue §:
(all, g, DOMDEST)

s0fef005 (q) # Shift variable : increase in provisions #;
{all, g, DOMDEST)

soft£006(q) # Shift variable : other outlays #;
(all, g, DOMDEST)

soft£007 (q) # Shift variable : government debt #;

sofrf£0il # shifter for fed. collection of other ind. taxesd:

! Regional household disposable income and their components !
{all, q, REGDEST)

hhldy000 (g} # Disposable income #;
{all,q,REGDEST)

hhldyl00({(q) # Primary factor income #;
{all,q,REGDEST)

hhldy110(qg) # Wages, salaries and supplements #;
{all, q, REGDEST)

hhldy120 (g) # Non-wage primary factor income #;
(all, g, REGDEST)

hhldy200{q) # Personal benefit receipts #;
(all,q, REGDEST)

hhldy210{q} # Unemployment benefits #;
{all, g, REGDEST)

hhldy220(q) # Other personal benefits #;
{all,q, REGDEST)

hhldy300(q) # Other income (net) #;
(all, g, REGDEST)

hhldy400 (q) 4 Direct taxes #;
{all, g, REGDEST)

hhldy410(qg) # PAYE taxes #;
{all,q, REGDEST)

hhldy420 {(q) # Taxes on non-wage primary factor income #;
{all,q, REGDEST)

hhldy430(q) # Other direct taxes #;

t Shift variables in household disposable income eguations !
{all, g, REGDEST)

hhld£001 (g) # Shift variable : unemployment benefits #;
(all, q,REGDEST)

hh1d£002 (q) # shift variable : other personal benefits #;
{all, g, REGDEST)

hh1d£003 (g) # shift variable : other income (net) - hholds #;
(all, q, REGDEST)

miscf001 (q) # shift variable :; consumption function #;

miscf002 # shift variable : relative income tax rates #;

! Bection 3.3: Coefficient declarations for the government finance modulel
COEFFICIENT

! National macro valueg !

C_IG # Nominal government investment #;
C_Ip # Nominal private investment #;
C_PBP # Personal benefit payments #;
C_SUBSIDIES # Subsidies #;

C.TI # Commodity taxes less subsidies (excl tariffs) #;
c_TYy # Income taxes #;

C_UPB # Unemployment benefits #;

C_YF # GDP at factor cost #;

C_¥N # Nominal GDP #;

C_ YL % Pre-tax wage income #;

C_YLSTAR # Post-tax wage income #;

! National components of value added !

C_Z01 # Wages, salaries and supplements #;
C.202 # Imputed wages ¥;

C_203 # Payroll taxes #;

C_Z04 # Returns to fixed capital §;

Cc_205 # Property taxes #;

C_z206 # Returns to agricultural land #;
€207 ¥ Land taxes ¥;

An Annotated TABLO File for MONASH-MRF

! Section 2.4: Coefficient declarations for the CGE core module |

{ Subsection 2.4.1: Naming system for the Input-output database flows of goods |
! The matrices showing flows of goods are arranged in three main rows,

namely:

BAS flows at basic values

MAR  marginal flows

TAX  indirect taxes
Each row is divided into 6 main columns, namely:

1 intermediate inputs

2 inputs to capital creation

3 congumption demands

4 export demands

5 regional "Other* demands

[3 Federal "Other” demands
Individual matrix names are formed by combining row and column names, thus:

BAS2 shows inputs to capital creation at basic values

MAR4 shows non-tax margins on export flows

TAX1 shows indirect taxes on intermediate inputs
The dimensions of the matrices vary according to their main row and column,
Most are subscripted by COM, SOURCE, and DEST (in main columns 4 and 6, by
COM and source only). Those in the MAR row are also subscripted by MARGCOM,
Those in columns 1 and 2 {intermediate and investment) are also subscripted
by IND. Hence MAR2(i,s,j,q,r) shows the amount of marginal commodity r used
in delivering good i from source s to capital creator j in region g.

ZERODIVIDE OFF;

{ Subsection 2.4.2: Input-output database flows of goods !

COEFFICIENT

(all,i,coM} (all, s, ALLSOURCE) {all, j, IND) {all, q, REGDEST)
BASYI(i,s,3,q);

(all,i,coM) (all,s, ALLSOURCE) (all, i, IND) (all,q, REGDEST)
BAS2(i,s,j.q);
(all,i,COM) (all, s, ALLSOURCE) (all,q, REGDEST)

BAS3(di,s,q);

{all,i,COM) (all, s, REGSOURCE}
BAS4(i,s);

{all,i,CoM) {all, s, ALLSOURCE} {all, g, REGDEST)
BASS5(i.s.q):

(all,i,CoM) (all, s, ALLSOURCE) {all, g, REGDEST)
BAS6(i,s.q);

(all,i, CcoM) (all, s, ALLSOURCE) (all, i, IND)

{all,q, REGDEST) (all, r, MARGCOM)
MARL(i,s,j,q,r);

(all,i,coM) (all, s, ALLSOURCE) {all,j, IND)

(all, q,REGDEST) {all, r, HARGCOM)
MAR2(i,s.3,q,%);

{all,i,coM) {all, s, ALLSOURCE) (all, g, REGDEST) (all, r, MARGCOM)
MAR3(i,s,.q,7);

(all,i,COM) {all, s, REGSOURCE) {all, x, MARGCOM)
MAR4({i,s,x);

(all,i,coM) (all,s, ALLSOURCE) {all,q, REGDEST) {all, r, HARGCOM)
MARS(i,s,q,r);

Amwp«w.nozvAmwwim.rrrWOCMvaAmww.ﬂ‘mmmummav«QHH,H,zrmnnozv
MARG(i,s,q,x);

) ﬂmww.w‘nozvAmww.m‘wrrmocwﬂmvAmww.u.HZDvanH.Q.Nmnumwdu

TAXI(i,5,3,9);

nmww~w~noxvAmww.m‘brrmocwnmvAmww.u~HZU_Awww.a.wmnbmmﬂv
TAX2(i,s,3.q);:

{all,i,CoM) (all, s, ALLSOURCE) {all, q, REGDEST)

TAX3(i,s,q9);

{all,i,COM) (all, s, REGSOURCE}
TAXE{i,s8);

AWHH.WNOOKVNQHH~m.>Fbm0cm0mvAwHH~Q.wmmmeHv
TAXS(i,s,q);:

(all, i, coM) (all, s, ALLSOURCE) {all, q, REGDEST)
TAXE{i,s,q);

All



o3

{4 S3UeIH Y TESMAUOUIIO) JUBLAND | BTAWTIVA IFTUS § {b)zoo333z08
(1SHanay b 11e)

‘4 sexm] 10®ITP VY0 : BIRTIRA IITUS 4  (B)To0IIFOS
(IsaaoEy ‘b 11e)

SUOTIRNDd POURUYTJ JUSWUIDACE TeIapdd pue TRUOTISEI UT SBTYRTILA IFTYS |

‘4 sAvTano I8Yl0 4 (b) gogbagzos
{LsaRod ‘b ITe)

{g sauexb yTeatrded {byozsbagzos
(LsAAROA ‘B ' T1R)

g SIUEALH JUIXIND 4 {(byorsbagos
(rsaawoa b’ 11e)

¢ spuothex 03 sIuead YITessMucumuol # {b}oogbagos
(Lsaaoa ‘b’ 11e)

3 sjuswAed 3saaLuUl 4 {b)goprbazos
{Lsgauoa ‘b’ 11e)

‘4 sotprsqns §  (b)oogbagos
(Isaaoa’b’rre)

1§ satgysueq reuosxsd a8YI0 # {bYozzbagos
(asaanoa ‘b’ 11e)

g m3rysusqg juswlorduwaun § {bygtebajgos
(LSIAROT "B TTR)

‘4 sauswled jrzsusq Teuosied § {b)oozbagos
{Lsgaroq ' b 11e)

1§ JUSWISSAUT JUBUWUIABAOD # {Bb)ozibagos
(L83aHoa ‘b’ 1re)

{g HOTIAUMSUOD JUBWUIBA0D # (byo1ibagos
(1s3aH0a ‘b 11w)

{4 S80TABE pue Spoob uo anATpusdxy § {b)poibajos
(LSEAROT ' B T1R)

{4 Te303 BPTS sanjTpuadxd :LJOS # {b)opobagos
(LSBAKHOT ‘D' 11v)

i seanjTpusdxe JUIWUIBAOL Teaspad pue Teuoibey |

4 3TOTISP A9bpng JuBwWUIBAOL TeRd # {b) jepieax
{1s3anoa ‘b 11e)
4 IBIITYS SUOTIDBSURIY BUTOUBUII I8YI0 4 - {B)33073

(Lsaanoa ‘b 11e)

‘4 SUCTIOBSURIY BUTDURUTI IBYIO ¥ {b)pgghazos
{asgawoa ‘b 11e)

g suotsTAcId UT SERIIDUY ¥ {B)ozekagos
(LSIAOA "B 11v)

tg ButmozIOodg I8N # {b)o1gAazos
(Lsganod b 1iw)

4 suorioesuexl DutLueUTI @ {b)oochajos
{Lgaanod b’ 11w)

!§ 2406 TeasusbH - tedrtdes paxiy jo uoradunsuoc) 4 {b)pozA3308
(L53AROA ‘B’ 11e)

'3 Bnusaeax IBYIO § {(b)yogTAag08
(LSIANOA ‘D’ TTR)

‘g syueab fearded §  (b)gyiAajos
{Ls3anoa ‘b’ 1e)

g sjuRIb JuUBIIND ¢ {b)1pihagos
(L53AROA ‘D’ TTR)

¢ sSuorbax 03 sjurxb Y TROMUOUMOD §# (bB)oyiAagos
(Lsaanoa ‘b 11e)

4 PRATSDBI JESASIUL § {b)ogrhagos
(LsaaWoq ‘b 1e)

1§ Sexen JDBATPUT IBYI0 4 (b)oztAagos
(LSIAROA ‘D' T1R)

!4 sexel puet § {b)gziAagos
{rsaanoa’'b’11e)

‘g sowes Ajzedoxd & {bypz1hagos
(Lsaanod ‘b’ Tie)

4 sexey (loxked § (b)gzTia308
{I1s9aroa ‘b T1e)

f§ saxe3 A3TPOUmIOD IBYIO # {byzzihagzos
(ISEAROT "B ' T1R)

4 BNUBABI FITILL § {b)rz1ihagzos
(183@oU b 112)

‘g SBXRY J08ITPUL § (b)oziA3azos
(Lsaawoa b’ 1e)

‘g seOXey 109ITP IBYI0 # (byzr1iagos

JAW-HSYNOW 40f 311 OTGV.L pamwuuy uy

g cdwr ¥ "wog uoTaduUMsSuUoD PToYSsSNoY I03 eniwa eseyoand Telol §
(b'ee’T) LETVAL
(Ls3aOEy ‘B’ 11} (HO¥NOSOML ‘@R’ TTR) (HOD ¥/ 110}
{4 uopadumsuocs pIoYSSnoY IO onTea aseyding # (B's’1)VEIvad
(153a03 D’ TTR) (FDUNOSTIV 'S’ TIR) (HOD T 11%)
‘4 peaxodur ¥ oriseweq :-awaxd ded 203 enyea eswyoand 1e3ol ¢ (B'L'T)ozIvad
(153QOEY ‘D {12} (GNI ‘£ TT®) (ROD'T'11%)
fg cdwr 3 rwog ruorledxn (eatden xoy enyea esevysand ye30l #
(b’ Liwe’ 1) L2vAd
(LSECOTY 'R TTR) (NI’ 0/ 1TR) (FOUNOSOME ‘@R’ TTR) (KOO 'T 1TR)
© g uorawvein yeitdes Io3 anywA |SVYDING #
(B’ L8’ T)vZTYAd
(15309348 ‘b T1e) (ANT ‘'L T1®) (IDYAOSTIV'S ' TIR) (HOD'T'1Te)
g tdur % rwog uorjonpoad jusxand 03 anyes sswysand yeiolr # (BL’T)OTIVAL
(L8Eaoay ‘b rTe) (QNI’ £ TTR) (HOD T’ T1R)
tg cdwt ¥ ‘wog :uotionpoxd jusxind 103 antea aseyoand Telol #
(b'f'ee 1) L11VAd
(ISHaOaY "D TTe) (AN’ £ TTR) (F0UA0SOML ' BR’ TTR) (HOD'T'T1®)
{g uorionpoxd JUSIIND I0J DUTEA ISLUDING #
(b’ L8 T)¥TTYAd
(18305948 "D’ TTe) (aNI ‘L' TTR) (HDMNOSTTY 'S’ TTR) (HOD'T'1Te)

| soniRA ,84088YDIN (9'Y°E UOPOESGNS |

{4 £ 39S (SOTITOTISETD UOTINTTISANS OTISBUWOU-BIIUT 4 {(T)DEVMOIS
(HOD'T'11®)

f4 7 a9SO SSTITOTISRTS UOTINITISANS OTISVUOF-VIUL # (T)DZYHDIS
(HOD'T'1T®)

f4 T X950 SOTITOTIASVID VOTINITISGNS DTISSUWOA-RIIUT § (T)DIVHOIS
{ROO T TT®)

{4 JuBwgseAuT '3STP 03 umxed § (b’ L) vaag
(LSEqoaAY ‘D’ TTR) (ANI L TTR)

{§ SPIOYDSNOH !gns FO °ISeIS dIisswog/izodwy uojburwxy # (T)OEYHOTS
(RO T 11"}

1§ AUBWISBAUT NS JO A5 oTIsSewoq/ixodur uojfurtuxy # {T) OZYHOIS
(HOD ' T'1T®)

‘g 9IVTPBWIBIAUL :qNE JO -I5eIe orisswod/ixodwl uojlbuTuLy § (1) OTYHDIS
(HOD'T"TTR)

‘4 sadA3 anoqe usemiaq SSTITOTISEId UOTINITIBONS SID #
, (B L) g ITVROIS
(Lsgaoay ‘b 1Te) (aNI ' £ 1Te)
t4 sao3oey Axewiad X0 SBTITOTISRIS UOCTINITASANS SHD #
(B’ {)OYITVHOIS
(ISIADIU 'L’ TTR) (AN ‘£ 1TR)
4 002~ entep 1eoTdAl S9TITOTIASVII puewed 1odxy § (T)ISVIE T AXE
(HOD“T'11®)
{4 uanlsx JO @3BX 3IBU 03 ssoxb ‘oriey # {b'[) 39000
(LSEa0FY D’ 1Te) (NI’ £ TTe)

| siejawesed saylo pue (suoiBujuLy) uoRMIRSANS JO SBYSHSEIR 15T

fossang |

!4 SNUBADX FITIRL # (T)IITUYLIYN
(oD’ T'TT®)
4 T s3xodur Aanp-xe [e30l # (T)ISODIHILYN
(oDt ' TT®)
‘4 SIFTIRL § (B’ 1) adruve
(LSEADEY "B 11e) (HOD'T/119)
‘4 T poob 3o syxodur BNTRA-DISRY TeIOL § (b’1)SINOAWI
(1saaomy b’ 11e) (HOD' T’ 11e)

1 spie) pue spoduwj Jo smoy aseqeiep ndino-ndul :py'z uonoesgng |

4 € Aagsnput Aq pted ,s$39301y 350D I9Yao. & (B’L)ISODHIO
(1530034 "D TT®) (ANX ' £ TTR)

‘g [ Azasnputr ur 8sn pue] [el0L # (b’ Lyanyy
(153aOAN "D’ TTR) (ANI 'L/ TTe)

t4 [ Axasnpur ut testrdeo tejol # (b’{)rviravo
(LSEADIY "B’ TTR) (ANI’ £ 1Te)
L Axasnpur ut anogery #

(B’ £ W) aNI™000™avT
(1530534 D TT?) (AN’ L TTR) (DDO'W’ ITe)

i s10108; Asewad jo smoy) esegeiep indino-induy :g-pz uopsesqng |
AAW-HSYNOW 40f 211 (1GV.L pamouny uy 434



A32 An Annotated TABLO File for MONASH-MRF An Annotated TABLO File for MONASH-MRF

206_x (g} # Returns to agricultural land #; (all,i,coM) {all, q, REGDEST)
{all, q,REGDEST) PVAL3C{i,q) # Total reg. purchase value for household consumption #;
207_x (q) # Land taxes #; (all,i,coM) {all,s, REGSOURCE}
{all, g, REGDEST) PVAL4R(1,s) # Purchase value for foreign exports #;
z08_r(q) # Returns to working capital #; (all,i,COM) (all, s, ALLSOURCE) (all,q, REGDEST)
(all, g, REGDEST) PVALSA(i.s.q) # Purchase value for regional Other demands #;
z09_r{q) # Other indirect taxes #; {all,i,CoM) (all, s, ALLSOURCE) {all, g, REGDEST)
{all, g, REGDEST) PVAL6A(i,s,q) # Purchase value for Federal Other demands #;
z10_x(q) # Sales by final buyers #;
{all, q, REGDEST) ! Subsection 2.4.7: Factor-payment aggregates |
zg_xri{q) # Gross operating surplus #;
(all,q, REGDEST) (all,3j, IND) {all, g, REGDEST)
zt_riq) # Production taxes #; LABOUR(3, ) # Total labour bill in industry j #;
{all,j, IND)
! Gross Regional Products; income-side and expenditure-side components ! NATLABOUR(3) # National labour bill in industry j #;
{all,q,REGDEST) (all,m,0CC) {all, q, REGDEST)
dompy 000 (q) # GDP at market prices (income side) #; LAB_OCC({m,q) # Total labour bill in occupation m #;
{all, q, REGDEST} {all,m,0CC)
dompy100 {q) # Wages, salaries and supplements #; NATLAB_OCC(m) # National labour bill in occupation m #:
{all,q, REGDEST} ) {all, g, REGDEST)
dompy110{¢) # Disposable wage income #; AGGLAB (q) # Total payments to labour #;
{all, g, REGDEST) NATAGGLAB # National wage bill #;
dompy120 () # PAYE taxes #; {all,q,REGDEST)
{all, g, REGDEST) AGGCAP (q) # Total payments to capital #;
dompy200(q)  # GOS : non-wage primary factor income #: NATAGGCAP # National capital rentals #;
{all, q,REGDEST) {all, q, REGDEST)
dompy210 {¢) # Disposable non-wage primary factor income #; AGGLND(q) # Total payments to land #;
{all, g, REGDEST) NALAGGLND # National payments to land #;
dompy220{q) # Taxes on non-wage primary factor income #; (all, g, REGDEST)
(all, g, REGDEST) TOTFAC () # Total primary factor payments#;
dompy300 (g) # Indirect taxes less subsidies #; NATTOTFAC # National payments to primary factors #;
{all, q,REGDEST) {all, g, REGDEST)
dompy 310 {q) # Tariff revenue #; AGGOCT (q) # Total other cost ticket payments #;
{all, g, REGDEST) NATAGGOCT # National payments to other costs #;
dompy320 (q) # Other commodity taxes less subsidies #; (all, j,IND) (all,q, REGDEST)
(all,q, REGDEST) TOTFACIND (3, q)
dompy330(q) # Production taxes #; # Total factor input to industry 3 #;
{all,q, REGDEST) {(all,j, IND)
dompg000 {g) # GDP at market prices (expenditure side) #; NATTOTFACIND (5)
(all, q,REGDEST} # National factor payments in industry j #;
dompgl00 (g) # (all,q,REGDEST) domestic absorption #;
{all, q,REGDEST) I Subsection 2.4.8: Final-demand aggregates |
dompgllo{qg} # Private consumption ¥;
{all, g, REGDEST} (all,j,IND) (all, g, REGDEST)
dompql20{q) # Private investment #; INVEST (j.q} # Total capital created for each industry ¥;
(all, g, REGDEST) . {all, 3, IND)
dompgl30 (g} # Government consumption - regions #; NATINVEST(j) # Total capital created for each industry #;
(all,q,REGDEST) (all,q,REGDEST)
dompql40 (g) # Government consumption ~ federal #; AGGINV{q) ¥ Investment #;
(all, g, REGDEST) NATAGGINV # National investment #;
dompq150 (q) # Government investment #; {all,q, REGDEST)
(all,q, REGDEST) AGGCON{q} # Total purchases by households #;
dompg200(q)  # Inter-regional trade balance #; NATAGGCON # National household demand #;
{all, g, REGDEST) {all, q, REGDEST)
dompg210 (q) # Inter-regional exports #; AGGEXP (q} # Total export earnings #;
(all,q, REGDEST) NATAGGEXP # National exports #;
dompg220 (q) # Inter-regional imports #; {all, q, REGDEST)
(all, q,REGDEST) AGGOTHS (q) # Value of reg. Other demands #;
dompg300 {(q) # International trade balance #; ’ NATAGGOTHS # National value of regional Other demands #;
(all, g, REGDEST) {all, g, REGDEST)
dompq310 (q) # International exports #; AGGOTHE (q) # Total value of Fed. Other demands #;
(all, q,REGDEST) NATAGGOTH6 # National value of Fed. Other demands #;
dompg320 {q) # International imports #; (all,i,coM)
. . NATIMPORTS (1) # Total basic-value imports of good i #;
! Regional and Federal government revenues and deficits ! (all,i,com) {all,q, REGDEST)
{all, q, DOMDEST) IMPCOST{i,q) # Total ex-duty imports of good r #;
s0fry000(q) # SOFT : income side total #; (all,q, REGDEST)
(all, q, DOMDEST) AGGIMP () # Total foreign currency import costs #;
softyl00 (g} # Government revenue #; NATAGGIMP # National foreign currency import costs #;
{all,q, DOMDEST)

softyll0(q) # Direct taxes #;
{all, g, DOMDEST)
softylilig) # Income taxes #;
(all,q, DOMDEST)



(LszasEg 'b'11e)

'y soxwy Ajxedoxdg g {byxT50z
(LSEAOEY ‘D’ TTe)
4 tearden paxTj 03 suaniey § (B)yxTp0z
(1sganEy ‘b’ 11e)
‘g maxel Troxled (byxT¢gpz
(1sEaouy b’ 11e)
!4 sebem paandur ¢ {bya"zoz
(Lsaaoyy ‘b’ 11e)
'3 sjuswetddns pue gataeres ‘sebuM § {bya" 102

(Lsgaomi ‘b’ 11e)
i suotBax :peppw aNTRA FO sausucdwos xel pur sjusuled xojoel |

f§ BWOOUT oTqesOUdSIP PIOUISNOH 3 {b)x"p&k
(153aoEY ‘b’ 11R)

{4 suoIheX ~ Jao yeed # {bya~xk
(153anay b’ 11R)

g SUOTHRI - 49 TRUTUON # {b)x"uk
(Lsaaoqy ‘b 11w)

‘4 sxeAng Teuty Aq seores : xapur sorxd g {(bygistx
(LsEqoE b 119)

g SOXe) IDBATP IABYIO # {b)x"pon
(LsEanay ‘b ive)

Y3 {S331I03 IOXB) SIIPISANE 58T SHXe] KITPOowmoD # (byx™t3
(L59a03y9 ‘b 11v)

1§ @3ex Xxel Troxded g (b)xdx
[fifocletatc s 8 =R )]

‘4 sayuswAed JI1jousqg [vUOsISd # {b) x~dqd
(IL§Faroa ‘b ' 11e)

ty KArddns anogetl # (b)dnsqet

(18800349 ‘b 110}
g JUBWISVAUT JUDWUIIACYH § {b) 276y
(LSFAR0A ‘B’ 1TR)

g wOTIAUNSUOD JUBWUIBAOD 4§ {(B)a™H
(LsEanoa ‘b’ 11e)
{4 3IUOP JUBUIIBAOD ¢ {b) Bagep
(1SIAROA ‘D' TTR)
14 sAeTino (e303 / BUTIMOIIOY 38U JUDWUIDAOD § {b} xe3sbp

(Lsmanoa'b'11e)
§ Sargerrea oxdew (euoIbey |

4 sxsAng Teutry Aq seyves i 01z

{4 geXe] ADBITPUT IO § 6502

f§ soxel pued § L0z

‘3 sexel Ajxadozd 4 502

‘4 sexwy JTOXARA § £0%

‘4 dao Twey 4 ak

1§ 4D TRUTWON # uX

14 swonur sfiem Xei-3sod § xe3IsTA

tg awodur abem xel-aid § 14

4 280D IOJ0WF 3V 4UD § 3K

f§ TOWTISP JAD # Kx

{4 @3ex abem xXel-3s0d Teey 4§ IVYSIM

t4 ojvx sbem xej-isod TRUTWON # Te3IsUM

t4 waex sbem xwj-sxd yeuTwoN # um

{§ s3Tyoueq judwAordwaun qdn

'y BPXRY BWODUY ¥ K3

1§ (S3FTIR] TOXD) SVIPTISYNS SEBT SAXU] AJTPOWHOD # ™
f4 swoour z03dey Arewrid obem-uou - BIRI XvL # ¥x
4 sauswetddns pue satxwvies ‘safiem - @3wvI Wel § 1z
I3 sajuswled JTIBULY TRUOSIDI § dgd

1§ quLWRSBAUT 2arATId TRPUTWON 4§ (=34

13§ JUBSWISBAUT JUSWUIDAOH TRUTWON ¥ BY

!4 ago go sbejusozad se snydins opexl jo adueteg § TRlSq

| S®IquUIiva oxdew [RUOTIRN |
ATEVIRYA

| 9jnpo BoUBLY JUBILIBACE Y} 10 SUOHEBIRIOD SJRHEA (2°C UOROBS |

‘sxagqumu Jusucdwod SITBTP 0M1 X0 @9IY3 5IuSSaIdsX ..y« SWRU ABXiv yded UI

s (uorionpoxd ructhHex ssoxf ur Jusuoduwod peppe~sntes v) IT5xT2 (TA)
! (queuoduos SWOIUT PIOUSSNOU B) ., APTUY (n)

AYW-HSYNOW 10f 9114 O71gV.L paimouuy ty

f§ Tel03qns § (F) ZSUOODLSOT
(IDENOSOHIU ‘S TTR)
1§ Telolqns § (T) ISA00DLSOT
(HOD‘Y'TTR)
14 Kouwdsiansip #
{8’ 1) SACODLSOT
(IDYNOSOIY ‘S TT®) (HOD ‘T 1TR)
f4 b uothex ut { AXENPUT UT SIVOD TRIOY, § (b’ Lysison
(LSIaOAY B T1@) (AN L TTe)
ff ebesn v § (s'T)saNs
(EDMNOSOEY 'S 11®) (KOS T'11%)
‘g ebesn urbrew § ('X)STTYSHYH
(20¥NOSDIY 'S ' TT%) (HODDYYH X' T1%)
!4 abBesn 208xIP § (5'T)SITVSHIA
(BO¥N0SDaAY '8 TT?) (KOO T 11w}

1 smufoib6u soies pue 51800 g1 pg UoHIBSANS |

g T poob sanjtpuadxs (v303/T poofi ‘puadxe Azersumuzsdns § (DT} ITVHATY
(153ao@y ‘D' 11R) (HOD' T/ 11%)

‘4 S9T3TOTASETR sanyTpuadxe pIOYSSNOH # (b'1)saa
(1S3anEd D T1R) (HOD'T'11R)

‘g dsaniTpuedxs TER03 UT Axexsumuiadns JO sxeRYs 3 {b) YHaTY
{(L5EaoaE ‘D 11R)

‘% sanjtpuedxa PTOYISNCY TeI0Y UT SIxVYS # {b’T)HODES
(152a0ay b T1e) (HOD'T°11%)

4 saxeys jebpng proussnoy TRUTBIVK § {b’1)vl13q
(1530938 'L T12) (HOD'¥'T1¥)

ty  rejowexed, yOSTIZ # {b)yuosIvg

(Is3aoay ‘b’ 110)

| puBwIop ployesnoy o} sisjsweied PUe SOIONSRIZ (21T UoNoesanS |

‘g s3x0dwT TRUOTHBX-ZBAUL 4 {B)aRISK D
(L53a07Y ‘b’ 11%)
14 syxodxe TRuUOTHOX-IB3UL § {8) dXESK D

(FDUNOSOAN 'S ' TTR)
‘4 SMOT3 epexy Ieuorbex-xsjuy epeal # (P's)0T4SXTD
(ISEADEE ‘D’ TTR)  (IDUNOSHIA‘§ ' TTR)

| Moy} opa) [puoiBaiusiul i1 L'y g UOHYRSANS |

1§ epIs swopur woxy dpb jeuTwou § NIJQoOIUN

4 8p1s wanjipusdxs woxji dpb Teutuou i XIIAOLYN

1 d09 0L°p"E Uopsasgng |

1§ uOTHRI Aq POIDBTIOD INUBADI XVY 3D2ITPUT a3ebexbOY # {B)yxvIooY
(L82aH0a ‘b’ 11e)

1§ TR303 TRUOTIEBN Xe} S8TeS § KYIDOVIYN

‘4 TPI03 [RUOCTIRN :SFITIRL # HXYLOOVIYN
f§ TRI03 TPUOTIEN PURWSP ISYIO "POJ UO Xey SITRS 4§ 9XYLODYIUN

'3 IPI0] TRUCTIBN PURWRP IIYIO TRUCTHAX UC Xuy SOTeS # SXYLODYIYN
4 Te303 Teuorien sjzodxs ubBraxoy uo Xwy SOTRS § PXVLODYIYN
f§ TRI03 TPUCTIVN uOTIAUMSUOD PIOHISNOY UO XRY SIS # EXYLODYLIYN
‘4 TR3I03 TRUOTIBN 1UCTIWSID [R3TdeS uUo Xl SIS § TXYLOOVIVN
1§ Te303 [PUCTRIBN uOTIONPozd JUBTIND UO XKv3 SITeES § TRVLOOYIYN
4 s33TaARg 4 (b} NV LODY
(183aoEa b 110)
f§ puewsp I8yl pPead uo Xely sates ¢ (D) 9XVIODY
(IsaaoEy ‘D’ 11e)
{§ puewsp I8YlQ TRUOTHBI U0 Xl SOTRS {D) sXVL00Y¥
(Ls3qoEy ‘b’ yye)
‘4 5320dX9 uUBTPIOF UO Xel SOTRS ¥ (8) PRYIOOY
(FONN0SDAY ‘S’ TTR)
{3 uoTIAUNSUOD PYOYSENOY U0 XBY SBles §# {b) £XVIOOV
(LsaandEy ‘b’ 11e)
1§ uoTIeRID TRltded uoc Xejy SLyRs § {b) ZxvaooY
(LsgaoEy b’ T1R)
1§ uor3onpoad JUBIAND U0 X} SBres # {B) ITXVLOOY

(Lsaanay'b’'11e)
| seyefio bbe xBY 1679'Z UONOASQNS |
SAW-HSVNOW 40f 911 OTGY.L paivwouuy uy 1444



A30 An Annotated TABLO File for MONASH-MRF
reg_plcap{qg) = caprevi{g) - kt{qg):

E_realwage_w # Real wages for workers:deflated by CPI#
(all, g, REGDEST)
realwage wiq) = pwagel(q) - xi3(q);

E_realwage_p # Real wages for producers: deflated by GDP def.#
{all,q, REGDEST)
realwage _plq) = pwage{q) -~ xiy_r(q):

E_totdom # Domestic terms of trade #
{all, q, REGDEST}
totdom{g) = psexplq) - psimp{qg);

E_totfor # Foreign terms of trade #
(all, g, REGDEST)
totfor{g) = xid{g) -~ xim{qg):

E_r0_tot # Regional industry-aggregate rate of return #
{all,q, REGDEST)
r0_tot{g) = sum{j,IND,CAPITAL(J.q)*x0(j,.q));:

E_xiplpk_ind # Relat. price of lab & cap #
(all, 3, IND) (all,q, REGDEST)
xiplpk_ind(j,q) = pwagei(j,q) - plcap(j,q);

E_xiplpk #Index of relat. price of lab & cap #
(all, q, REGDEST)
xiplpk(q) = pwage(q) ~ reg plcap{q);

I Subsection 2.8.19: Employment Aggregates !

E_lambda # Demand for labour by occupation #
(all,m,0CC) {all, q, REGDEST)
LAB_OCC{m,q) *lambda(m,q) =
sum(3j, IND, LAB_OCC_IND(m,Jj,q) *x1laboi{j,q,m});

E_natlambda # National demand for labour by occupation #
(all,m,0CC)
NATLAB_OCC {m) *natlambda (m) =gum{¢, REGDEST, LAB_OCC {m, g} *lambda{m,q) ) :

! Part 3: GOVERNMENT FINANCE MODULE !

! First version by G.A. Meagher, August 1992 @

t The equations in this module:
{a)} determine gross domestic products of regions from income and
expenditure sides using the variables determined in the core module
{b} describe income and expenditure accounts of regional and Fed. govts.
ag given in State Finance Statistics (ABS Cat No. 5512.0).

All coefficients, variables and the read statements which are specific to
this module are documented in this part.

The module reads seven sets of data:

income and expenditure components of financial transactions

* income and expenditure components of domestic production by region
* components of value added by region and industries

* components of household income by region E

* miscellaneous data !

*

! Section 3.1: Naming system in the government finance module |

f Following the style of the core module, all variable names are in lower case.
However, the coefficient naming system is differnet. A variable name in
upper case with a prefix of “C_" defines the coefficient associated with the
variable, For example, the variable "hhldy000* represents the percentage
change in household disposable income. Its associated coefficient is
*C_HHLDY00" which represents household disposable income in the base year.
The following are the major array names for variables and coefficients:

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

{ii} softg*** (summary of financial transaction, an expenditure component};
{iii) dompy*** (domestic regional production, an income component);

{iv) dompg*** (domestic regional production, an expenditure component);
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! Subsection 2.4.14: Mapping coefficlents for domesticioreign and tiny |

{all, s, ALLSOURCE}

IS_DOM(s) # Binary dummy 1 #;
{all, s, ALLSOURCE}

IS_IMP(s) # Binary dummy 2 #;

TINY # A very small number #;

! Section 2.5: Read statements for the CGE core module |

! Subsection 2.5.1: Reads of Input-output database flows of goods and factor payments |

READ

BAS1 from file MDATA header "BAS1";
BAS2 from file MDATA header “BAS2*;
BAS3 from file MDATA header “BAS3";
BAS4 from file MDATA header "BAS4Y;
BASS from file MDATA header "BASS5";
BAS6 from file MDATA header “BAS6*;
MARL from file MDATA header “MARL“;
MARZ from file MDATA header *MARZ%;
MAR3 from file MDATA header "MAR3";
MAR4 from file MDATA header *MAR4*;
MARS from file MDATA header “MARS";
MARE from file MDATA headex "MARE®
TAX1 from file MDATA header *TAX1"
TAX2 from file MDATA header "TAX2"
TAX3 from file MDATA header *TAX3"
TAX4 from file MDATA header “TaX4*
TAX5 from file MDATA header "TAXS";

TAX6 from file MDATA header "TAX6";
LAB_OCC_IND from file MDATA HEADER “LABR";
CAPITAL from file MDATA header “CPTL*";
LAND from file MDATA header “LAND";
OTHCOST from file MDATA header "OCTS";
TARIFF from file MDATA header "TARF";

I Subsection 2.5.2: Reads of parameters !

QCOEF from file MDATA header “p027*;
FRISCH from file MDATA header "p021%;
DELTA from file MDATA header "P044*;
EXP_ELAST from file MDATA header "p018*;
SIGMALFAC from f£ile MDATA header “p028*;
SIGMAILAB from file MDATA header *SLAB®;
SIGMALO from file MDATA header *p015¢;
SIGMA20 from file MDATA header "p0l16%;
SIGMA30 from file MDATA header “p017";
BETA_R from file MDATA header “BETR";
SIGMALC from file MDATA header "b015*;
SIGMAZC from file MDATA header “"b016";
SIGMA3C from file MDATA header "b017*;

| Section 2.6: Update statements for the CGE core module |

UPDATE

(all,i,COM) (all,s,ALLSOURCE) {all, j, IND) (all, g, REGDEST)
BAS1(di,s,j,q) = pOa(i,s)*xla(i,s,j,.q):

{all,i,COM) (all,s,ALLSOURCE) (all, j, IND) {all, g, REGDEST}
BAS2(i,s,j,q) = pla(i,s)*x2ali,s, j,q):

{all,i,coM) (all, s, ALLSOURCE)} (all,q, REGDEST)
BAS3(i,s,q) = plali,s)*x3a(i,s.q);

{all, i, CcoM) (all, s, REGSOURCE}
BAS4d(i,s) = pOa(i,s)*xdr{i,s);

tall,i,com) (all, s, ALLSOURCE} {all, q, REGDEST)
BASS(i,s,q) = plali,s)*xSa(i,s,q);

(all,i,coMm) {(all, s, ALLSOURCE} {all, q, REGDEST)
BAS6(i,s,.q) = pOali,s)*x6ali.s,q):

(all,i,CcoM) (all, s, ALLSOURCE) (all, j, IND)

{all, g, REGDEST) (all, r, MARGCOM)

AlS
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E_natimp # Foreign currency value of imports #
natimp = :.o\zv.ﬁyao.hxﬂmeiw.nogz\wenxmoomeﬁ:_bst.: natxOimp (i} ]}

E_natimpvol # Import volume index #
natimpvol = natimp + natphi - natxim;

E_natgdpexp # aggregate nominal GDP from expenditure side #
natgdpexp = {1.0/NATGDPEX)*
{(NATAGGCON*natc + NATAGGINV*natin
+NATAGGOTHS *natothnom5 + NATAGGOTH6*natothnomé
+NATAGGEXP* (natexport+natphi) ~-NATAGGIMP* {natimp+natphi});

E_natgdpreal # Real GDP,expenditure side #
natgdpreal = natgdpexp - natxigdp;

E_natdelb # Balance of trade in BILLIONS of dollars#
1000.0*100.0*
natdelb = NATAGGEXP*natexport - NATAGGIMP*natimp;
t  the factor 1000.0 converts millions to billions !
t  the factor 100.0 converts percentages to proportional change !

| Subsection 2.8.16: Reglonal and national price Indices |

E_xi3 # consumer price index # (all,q,REGDEST)
xi3(g) =(1.0/AGGCON{q))*sum(i,COM, sum{s, ALLSOURCE, PVAL3A(i,s,q) *p3a(i,s,q}));

E_natxi3 # consumer price index #
NATAGGCON*natxi3 = sum{q, REGDEST, AGGCON (q) *xi3{q)};

E_xi2 # investment price index #
(all,q,REGDEST)
*i2{q) = (1.0/AGGINV(q)}*sum(j,IND, INVEST(3,q) *pi(j,q));
E_natxi2 # investment price index #
NATAGGINV*natxi2 = sum{q,REGDEST,AGGINV(q)*xiz2{q));

E_xi4 # exports price index #
{all, g, REGDEST}
xid{q) - natphi = (1.0/AGGEXP(g))*sum(i,COM, PVALAR{i,q) *pdr{i,q));
E_natxi4 # exports price index #
natxi4 = (1,0/NATAGGEXP) *sum{q, REGDEST, AGCEXP {q) *xid{q));

E_xi5 # Regional Other demands price index #
{all, g, REGDEST)
*i5{q} ={1.0/AGGOTHS (g} ) *sum{i, COM, sum{s, ALLSOURCE, PVALSA(i,s,q) *pSali,s,q)));

E_natxi5 # National agg. regional Other demands price index #
natxi5 =(1.0/NATAGGOTHS) *sum{q, REGDEST, AGGOTHS {q) *»i5 (g} ) ;

E_Xi6 ¥ Price index for Fed. Other demand #
{all,q, REGDEST)
xi6(g) = (1.0/AGGOTH6 {g))*sum(i,com, sum(s, ALLSOURCE, PVALGA(1,s3,q) *
péali,z, q)));

E_natxi6é # National price index Fed Other demands #
NATAGGOTHE*natxié =sum(i,COM, sum(s, allsource, sum(q, REGDEST,
PVAL6A(i,s,q)*pbali,s, q))));

E_natxigdp 4 Price index for GDP,expenditure side #
natxigdp =(1.0/NATGDPEX)*
(HATAGGCON*natxi3 + NATAGGINV*natxi2 + NATAGGOTHS*natxis
+ NATAGGOTH6*natxib + NATAGGEXP*natxid - NATAGGIMP*natxim);

E_xim # imports price index #
{all, g, REGDEST)
xim{q) -~ natphi =(1.0/AGGIMP (q))*sum(i, COM, IMPCOST (i,q) *pm{i));

E_natxim # National imports price index ¥
natxim = {1.0/NATAGGIMP) *sum{q, REGDEST, AGGIMP(q) *xim{qg));

E_ximp0 # duty paid imports price index #
(all,q, REGDEST)
*imp0{g) = (1.0/[AGGIMP{q)+AGGTAXM{qg}])
*sum{i, COM, IMPORTS (i, q) *pla (i, "foreign*));
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(all,i,coM) (all, ], IND) {(all,q, REGDEST)
PVAL2T(i, "foreign*,j,q)= PVAL2A(i, "foreign",i,q);
(all,i,comM) (all, 3, IND) {all,q, REGDEST)
PVAL20(i, 3, q) =sum(aa, TWOSOURCE, PVAL2T(i,aa,j,q) } ;5
{all,i,COM) {all, s, ALLSOURCE) (all, q, REGDEST}
PVAL3A(i,s,q)=BAS3 (i, s,q)+TAX3 (i, s, q) +sum(x, MARGCOM,MAR3 (i,5,q,x));
{all,i,COM) {(all,q, REGDEST)
PVAL3T (i, "domestic*, q) =sum (s, REGSOURCE, PVAL3A(L,s,q));
{all, i, coM) (all, g, REGDEST)
PVAL3T({i, “foreign®,q)= PVAL3A(i,“foreign®,q);
{all,i,coM) (all, ¢, REGDEST)
PVAL30{i, q)=sum{aa, TWOSOURCE, PVAL3T{i,aa,q)};
{all,i,COM) (all, s, REGSOURCE)
PVAL4R (i, 5) =BAS4 (i, s) +TAX4 (i, s) +sum{r, MARGCOM, MAR4 (i,8,x) ) ;
(all,i,COM) (all, s, ALLSOURCE)} (all, q, REGDEST)
PVALSA(L,s,q)=BAS5(i,s,q)+TAX5 (i, s, q) +sum(x, MARGCOM, MARS (i,s,q, 1)} ;
{all, i, COM) (all, s, ALLSOURCE) {(all, g, REGDEST)
PVALGA({i,=,q)=BAS6(i,s,q)+TAX6(i,s,q}+sum{r, MARGCOM, MARE(i,5,q,r));

{ Subsection 2.7.3: Formulae for factor-payment aggregates |

(all,j, IND} (all, q, REGDEST)

LABOUR(j,q} = sum{m,OCC,LAB_OCC_IND(m,j.q});:
(all, 3, IND}

NATLABOUR (j) = sum{q, REGDEST, LABOUR(3,q));
{all,m,0CC) {all, ¢, REGDEST)

LAB_OCC{m,q) = sum(j,IND,LAB_OCC_IND(m,J,q});
{all,m,0CC)

NATLAB_OCC(m} = sum(q, REGDEST,LAB_OCC{m,q}};
{all, g, REGDEST)

AGGLAB(q) = sum(j,IND,LABOUR(j.q));

NATAGGLAB = sum(q,REGDEST, AGGLAB{q)):
(all, q,REGDEST)

AGGCAP(q) = sum({j,IND,CAPITAL(J,q));

NATAGGCAP = sum(q,REGDEST,AGGCAP(q));
(all, q, REGDEST)

AGGLND({q) = sum(j,IND,LAND{j,q}));

NATAGGLND = sum(q, REGDEST,AGGLND{q));
(all, q, REGDEST)

TOTFAC(q) = AGGLAB{g) + AGGCAP{q) + AGGLND(q):

NATTOTFAC = sum{q, REGDEST,TOTFAC(q));
(all, q, REGDEST)

AGGOCT(g) = sum({j, IND,OTHCOST(ji,q));

NATAGGOCT = sum{q, REGDEST,AGGOCT(q));
{all,j, IND) (all,q, REGDEST)

TOTFACIND(J,q) = LABOUR(j.q) + CAPITAL{j,q) + LAND(j.q):
(all, 3, IND}

NATTOTFACIND (3) = sum(g, REGDEST,TOTFACIND(J,q)):

! Subsection 2.7.4: Formulae for final-demand aggregstes

(all,j,IND) {(all,q, REGDEST)
INVEST(J.q) = sum(i,COM,PVAL20(i,3,q));
(all,j, IND}
NATINVEST (j) = sum{g,REGDEST,INVEST(j,q));
(all, g, REGDEST)
AGGINV(q) = sum{j,IND,INVEST(j,q));
NATAGGINV = sum(g, REGDEST,AGGINV(Q));
{all, q,REGDEST)
sum(i,COM, PVAL3O(L,q));
sum(q, REGDEST, AGGCON{q) };
(all,q, REGDEST)
AGGEXP{q) = sum(i,COM, PVALAR(i,q));
NATAGGEXP = sum{qg,REGDEST, AGGEXP(q)):
{all,q,REGDEST)
AGGOTHS (q) = sum({i,COM, sum(s,ALLSOURCE, PVALSA(i,s,q)));
NATAGGOTHS = sumi{q, REGDEST, AGGOTHS ()} ;
{all, g, REGDEST)
AGGOTH6(Q) = sum{i,COM, sum(s, ALLSOURCE, PVALG6A{i,s,q)});
NATAGGOTH6 = sum{i,COM, sum{s, ALLSOURCE, sum(q, REGDEST, PVAL6A(L,5,Q)}));

AGGCON{q)
NATAGGCON

o
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A26 An Annotated TABLO File for MONASH-MRF

E_c_a # Household budget constraint #
{all,q, REGDEST)
AGGCON(g)* clq) =

sum{i,COM, sum(s, ALLSOURCE, PVALIA(L, s g} *{x3a(i, s, q) +p3ali,a,q)) });

E_cxr # Real (total) household consumption #
{all,q, REGDEST)
cxlg) = cfq) - xi3{q);

E_in # Total nominal investment #
{all, g, REGDEST)
in(q) = ir{q) + xi2(q);

E_ir # Total real investment #
(all,q, REGDEST)
ir{g) = (1.0/AGGINV(q))*sum{j, IND, INVEST (3, q) *v (3, q));

E_othnomb # aggregate nominal value of regional Other demands #
{all,q, REGDEST)
othnom5 {¢) = othrealS{q) + xiS5(q);

E_othreals # aggregate real regional Other demands #
{all, g, REGDEST)
othreal5(q) = (1.0/AGGOTH5(q))*

mE=AM~ncx,mcEAm.>bﬁmccwnm.mSybvaLm.ﬂJnmm?...m.av Vy:

E_othnomé # Nominal federal Other demand #
{all, g, REGDEST)
othnomé (¢} = othreal6{g) + xi6{(q);

E_othrealé # Real federal Other demand #
{all,q,REGDEST)
AGGOTH6 {g) * othreal6ig) =
sum(i,com, sum(s,ALLSOURCE,PVAL6A(L,s,q) * x6ali,s,q)));

E_export # Foreign currency value of exports #
{all, g, REGDEST)
export (q) =(1.0/AGGEXP (q) ) *sum(i, COM, PVALAR (i, q) *(pdr(i,q) + x4r(i,q)] );

E_expvol # Export volume index #
{all, q, REGDEST)
expvol (g} = export(q) + natphi - xid{q);

E_imp # foreign currency value of imports #
{all, g, REGDEST)
imp{q) = (1.0/AGGIMP(qg))*sum(i,COM, IMPCOST{i, ) * [pm(i}+ xOdmp{i,qg}l};

E_impvol # Import volume index #
{all,q, REGDEST)
impvol{q) = imp{q) + natphi - xim{qg);

E_trd § Inter-regional trade flows (including diagonal term) #
(all, s, REGSOURCE} {all,q,REGDEST)
(TINY + C_XSFLO(s,q)) * (psflo(s,q) + xsflo(s,q))
= sum(i,com, sum(j,IND, BASL(i,s,3,q) * (plali,s) + xla(i,s,j,q))))
+ sum({i,com, sum(j,IND, BAS2(i,s,j,q) * (pla(i,s) + x2a(i,s,d,q}}}}
+ sum(i,com, BAS3{i,s.q) * (pla{i,s} + x3ali,s,q)))
+ sum{i,com, BASS5({i,s,q) * (plali,s) + x5ali,s,q)));:

E_int_exp # Inter-regional exports #
{all, s, REGSOURCE)
{TINY + C_XSEXP(s)) * (psexp(s) + xsexp(s}))
= sum{q,regdest, C_XSFLO(s,q} * {(psflo(s,q) + xsflo{s,q)))
-~ C_XSFLO({s,s) * {psflo(s,s) + xsflols,s));

E_int_imp # Inter-regional imports #
{all,q, REGDEST)
(TINY + C_XSIMP(q)) * (psimp(q) + xsimp(g))
= sum(s,regsource, C_XSFLO(s,q) * (psflo{s.q) + xsflo(s,q)))
~ C_XSFLO{q,q) * (psflo{q,q) + xsflolqg,q));

E_cr_shr # shares in national Cr ¥
{all,q, REGDEST}
cri{g} = nater + cxr_shr(qg);

An Annotated TABLO File for MONASH-MRF

! Subsectlon 2.7.9: Formulae for housshold demands !

ZERODIVIDE DEFAULT 0.0;

FORMULA

{all,i,COM) {(all, q, REGDEST)
S3COM(1,q) = PVAL3O(i,q) /AGGCON(q);

ZERODIVIDE OFF;

FORMULA

(all,q, REGDEST)
ALPHA(q) = -1/FRISCH(q);

ZERODIVIDE DEFAULT 1.0;

FORMULA

(all, i, coM) (all, g, REGDEST}
BEPS{i,q) = DELTA{i,q) /83COoM(i,q);

! Marginal/average shares !

ZERODIVIDE OFF;

FORMULA

{all,i,CoM) {(all, q, REGDEST)
ALPHA_I{i.q) = ALPHA(q)*EPS(i,q);

! Subsection 2.7.10: Formulae for costs and sales aggregates !

(all,i,coM) (all, s, REGSOURCE)
DIRSALES{i,s) = sum(j,IND, sum{q, REGDEST, BASL{i,s,j,q)) )

+  sum{j,IND, sum(qg,REGDEST, BAS2(i,s,i,q)) )
+ sum{qg,REGDEST, BAS3({i,s,q) )

+ BAB4{i,s)

+ sum (g, REGDEST, BASS(i,s,q)

+ BAS6(i,s,q));

(all, r,MARGCOM) {all, s, REGSOURCE}
MARSALES({r,s) = sum(j,IND, sum(i,COM, sum(ss,ALLSOURCE,MAR1({i,ss,j,s,r)) })

+  sum(j,IND, sum({i,COM, sum(ss,ALLSOURCE,MAR2(i,ss,j,s,r)) ))
+  sum{i,COM, sum({ss,ALLSOURCE, MAR3(i,ss,s,x) } )
+ sum{i, COM, . MAR4(i,s,x) )

+  sum{i,COM, sum({ss,ALLSOURCE, MAR5(i,ss,s,r)

+ MAR6 (i,s88,5,x}));

In the above, we assume that margins are produced in the
destination region, except that MAR4 and MARE are produced
in the source region !

{all, i, NONMARGCOM) {all, s, REGSQURCE)
SALES(1i,s8) = DIRSALES(i,s);

(all,i,MARGCOM) (all, s, REGSOURCE)
SALES(i,s) = DIRSALES(i,s) + MARSALES(i, s} ;

{all, 3, IND) (all,q, REGDEST)

cosTS{j,q) = sum (i, COM, sum{s, ALLSOURCE, BAS1(i,s,j.q)} )
+ sum{i,COM, sum(s, ALLSOURCE, sum (R, MARGCOM JMARL{i,s,3,q9,2)) ) )
+  sum(i,COM, sum(s,ALLSOURCE, TAXLl(i,s,j.q)) )
+ sum{m, OCC, LAB_OCC_IND(m,ij,q))
+  CAPITAL(j,q)
+  LAND(j.q)
+  OTHCOST(j,q):

! Following formula used to check for balanced database !
! SHOULD EVALUATE TO ZERO !
{all,i,COM) (all, s, REGSOURCE)
LOSTGOODS {1, s} = SALES(i,s) - COSTS{i,s);
{all, i, COM)
LOSTGOODS1 (i} = sum({s,REGSOURCE, LOSTGOODS(i.s));
{all, s, REGSQURCE)
LOSTGOODS2 {s) = sum{i,COM, LOSTGOODS(i,s));

| Subsection 2.7.11: Formuise for binary dummies and tiny |

{all, s, REGSOURCE)
IS DOM(s) = 1;
I15_DOM{*foreign®) = O;
{all, s, REGSOURCE)
IS_IMP{s) = 0;
IS_IMP{“foreign") = 1;
TINY = 0.000000000001;
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! Subsection 2.8.11: Margin usage of commodities |

E_xlmarg # Margins on sales to producers #
{all,i,CcoM} (all,3, IND) {all, g, REGDEST}
(all, s, ALLSOURCE) (all, x, MARGCOM)

xlmaryg(i,s,j.q,x)= xla(i,s,i,q);:

E_x2maryg # Margins on sales to capital creators #
{all,i,com) (all, i, IND) (all, g, REGDEST)
{all, s, ALLSOURCE) {all, r, MARGCOM)

x2marg(i,s,j.q,r)= x2ali, s, j,q);

E_x3marg # Margins on sales to household consumption #
{all,i,COM) (all,s,ALLSOURCE) (all, g, REGDEST) {all, r, MARGCOM)
x3marg{i,s,q,r) = x3ali,s,q);

E_xdmarg # Margins on exports: factory gate to port ¢
{all,i,coM) (all, x, MARGCOM) (all, s, REGSOURCE)
xdmarg(i,s,xr) = x4r(i,s);

E_x5marg # Margins on sales to regional Other demands #
{all,i,COM) (all, s, ALLSOURCE) (all,q,REGDEST) {all, r, MARGCOM)
x5marg(i,s,q,xr) = xSali,s,q);

E_x6marg # Margins on sales to fedral Other demands in each region #
(all,i,COM) (all, r,MARGCOM) (all, 8, ALLSOURCE)} {all, g, REGDEST)
xbmarg(i,s,q,x} = x6a(i,s, q};

| Subsection 2.8,12: Supply equals demand for domestic & imporied commodities |

E._mkt_clear_margins # Demand equals supply for margin commodities #
{all,r,HARGCOM) (all, 5, REGSOURCE)
(TINY+SALES {r,s)) *z(x,s) =
sum(j, IND, sum(q, REGDEST, BASl(r,s.j,q)*xla(r.s.3.q)
+

BAS2(r,s,j,q) *x2a(r,s,3,q)))
+ sum{qg,REGDEST, BAS3(r,s.q) *x3a(r,s.q))
+ BAS4(r,s) *x4r(r,s)
+ sum{qg,REGDEST, BASS5({x,s,q} ‘*x5a(r,s.q))
+ sum(q,REGDEST, BAS6(x,s,q) *xbalr,s,q))
+ sum(j,IND, sum(i,COM, sum{ss,ALLSOURCE,
MARL{i,ss,j,s,r) *xIlmarg(i,ss,j,s,r) + MAR2{i,ss,],s,r) *xZmarg(i,ss,j,s.x) )}

}
+ sum(i,COM, sum(ss,ALLSOURCE,MAR3(i,ss,s,x) *x3margli,ss,s,xr) )}
+ sum{i,COM, MAR4 (1,8, x) *xdmarg{i,s, ) }
+ sum{i,COH, sum(ss,ALLSOURCE,MARS(i,ss,s8,r) ‘*xSmargli,ss,s,r) })
+ sum{i,COM, sum{ss,ALLSOURCE,MARG6{i,ss,s,r) ‘*xbmarg(i,ss,s,xr) });

! In the above, we agsume that marging are produced in the
destination region, except that MARL and MAR6 are produced
in the source region !

E_mkt_clear_ nomarg # Demand equals supply for non margin commodities #
(all, x, NONMARGCOM} {all, 5, REGSOQURCE)
{TINY+SALES (x,s) ) *z{x, 8} =
sum{j, IND, sum(q,REGDEST, BASl{r,s,j,q)*xlalr,s,j.q)} )

+ sum{j,IND, sum{g,REGDEST, BAS2(r,s,j,q)*x2alr,s,j.q)) )

+ sum(c, REGDEST, BAS3(r,s.q) ‘*x3a{r,s.q) )}
+ BAS4 (x,s) *xdx(xr,s)
+ sum{q, REGDEST, BASS5(r,s.q) *x5al{r,s.q) )
+ sum (g, REGDEST, BAS6({r,s,q) *x6alr.s,q) );

E x0impa 4 Import volumes of commodities by region #
(all,i,COM) (all,q,REGDEST}
{TINY+IMPORTS(i,q) ) *x0imp(i,q) = .
sum({j, IND,BASL{i, "foreign”,],q) *xla(i, *foreign*,j,q}
BAS2{i, “foreign”,j,q)*x2a{i, “foreign",3,q)})
BAS3{i,“foreign*,q)*x3a(i, "foreign*,q)
BASS (i, “foreign®,q) *x5a(i, "foreign“,q)
BAS6 ({1, "foreign®,q) *x6a(i, " foreign”,q);

+ 4 4+

BE_natxOimp # Import volumes #
{all,i,coM) . . .
{TINY+NATIMPORTS{i}) *natx0imp (i) = sum{q,REGDEST, IMPORTS{i,q)*x0imp(i.q)):

An Annotated TABLO File for MONASH-MRF A2l

E_labind # Employment by industry #
{all,j, IND) (all, g, REGDEST)
(TINY+LABOUR (3, q) ) *labind(j,q) = sum{m,OCC,LAB_OCC_IND(m,3,q) *x1laboi (.q,m));

I Bubsection 2.8.3: Demands by industries for capital creation, User 2|

! Local and national Armington nests for capital creation !

E_x2a # Demand for goods by source, User 2 #
(all,i,COM) (all, s, ALLSOURCE) (all, j, IND) (all, g, REGDEST)
x2ali,s,j,q) =
IS_DOM(s)*{x2¢c (i, ], q) -SIGMA2C (i) * (p2a(i, = Jdaar-p2e(i,d,q)))
+ IS_IMP(s)*{x20(i.j,q) ~SIGMA20 (i) *(p2a(i,"foreign”,j,q)-p2o(i,5,a)));

E_p20 # Price of domestic/foreign composite, User 2 #
(all,i,coM) (all, 3, IND) (all, q, REGDEST)
{TINY+PVAL20(4, 3, q) ) *pRo{i,j,qQ) = mcSAmlyrrmoEmnm.vSybwv;‘m.u,,avﬁnwﬁw.m.?ﬂw~.

E_p2c # Price of domestic composite, User 2 #
(all,i,COM) (all, 3, IND) {(all, q, REGDEST)
(TINY+PVAL2T (i, "domestic®,i,q)) *p2cli, i, q) -
= sum{s, REGSOURCE, PVAL2A(i,s,3.q) *p2ali,s,5,4));

E_x2c # Demand for domestic composite, User 2 #
{all,i,CcoM) {all, 3, IND) {all, q, REGDEST)
®2c{i,d.q) = x20(i,j,q) ~ SIGMA20(i}*(p2c(i,i,q)~p2o(i,i,q));

E_x20 # Demands for composite inputs, User 2 #
(all,i,CoM) (all,j, IND) {all,q, REGDEST)
x20(i, 3.9 = y(j,q) + a2ind(j,q);

{ Subsection 2.8.4: H¢ hold d ds for commodities, User 3!
! Household demand for subsistence and luxury consumption by commodities, and
local and national Armingtion nests for commodity demand for household
consumption. !

E_x30 # Hougehold demand for composite commodities #
(all, i,COM} (all,q,REGDEST)
x30(i,q) = {1~-ALPHA_I{i,q)]*[ghous(q)+a3sub(i,q)]
+ ALPHA_I(i,q)*[luxexp{g) + a3lux(i,q) - ploli,q)};

E_a3lux # Default setting for luxury taste shifter #
(all,i,COM) {all, g, REGDEST)
a3lux(i,q) = a3sub(i,q) - sum(k,COM, DELTA{k, q) *a3sub(k,q));

E_alsub # Default setting for subsistence taste shifter #
{all,i,CoM) (all,q,REGDEST)
alsub(i,q) = a3com(i,q) - sum(k,COM, 83CoM(k, g) *alcomik,q));

E_utility # Change in utility disregarding taste change terms #
{all, q,REGDEST}
utility{q) = luxexp{q) - ghous(q} - sum{i,COM, DELTA(i,q)*p3o(i,q));

E_x3a # Demand for goods by source, User 3 #
(all,i,COM} (all, s, ALLSOURCE) (all,q, REGDEST)
x3a(i,s,q) = IS_DOM(s)*(x3c(i,q)~SIGMA3C(i)*(plali, s ,q)-p3c(i,q)))
+ IS_IMP(s)*(x30(i,q)-SIGMA3O (i} *(p3ali, "foreign*, q)~ploli,q}))};

E_p3o # Price of domestic/foreign composite, User 3 #
{all,i,CcoM) {(all, g, REGDEST)
(PINY+PVAL3O(i,q)) *ploli,q) = sum (s, ALLSQURCE, PVAL3A(L, 5, q) *plali,s,q));

E_p3c # Price of domestic composite, User 3 #
{all,i,coM} {all, g, REGDEST)
(TINY+PVAL3T(i, “domestic®,q)) *p3c(i,q)
= sum(s, REGSOURCE, PVAL3A(i,s,q) *p3a(i,s.q));

E_x3c # Demand for domestic composite, User 3 #
(all,i,CcoM) {all, g, REGDEST)
x3c(i,q) = x30(i,q) - SIGMA30(i)*(p3c(i,q)-p3oli,q));
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