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Table 5 continued

Variable Exog. Exog.
name in SR in LR Description
closure closure
n yes yes Use of land in industry j
plcap Rental price of capital in industry j
pliab Price of labour in industry j
plland Rental price of land in industry j
pi Costs of units of capital
*curcap yes Current capital stock in industry j
*ro yes Current after-tax rates of return on fixed
capital
y Capital creation by using industry
z Activity in industry j

Variables indexed over occupations

i1 Aggregate demand for persons of each
occupation
Is Supply of persons to each occupation
*em yes Employment rale in cach occupation
*fwageo yes Occupation-specific wage shifter
lambda Employment by occupation, person-hours,

wage weights

Variables indexed over industries and occuptions

fwageoi yes yes Occupation and industry specific wage shifter
tploi yes ves Nominal payroll tax rate by occupation and
industry
fyl yes yes Specific shift in average tax rates on labour
income
pllaboi Wage of occupation type m in

industry j

Abstract

This paper documents a computer implementation of FH-ORANI, an
extended version of the ORANI model that includes government revenue and
expenditure outcomes and explains labour supply. aggregate household
consumption and the way investment behaviour responds to after-tax returns.
This implementation makes use of TABLO, a program in the GEMPACK
general purpose software suite. Implementation via TABLO has advantages at
both the development and applications stage of modelling. A developer is
saved the task of writing and debugging fortran programs by hand, and can
be saved much tedious algebra as well. Since theoretical modifications are
made easier and more closure options are available under TABLO, a user has
more [lexibility to change the economic environment of particular
simulations, and where necessary to substitute alternative specifications of
structural form equations.
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Table 5 continued

Variable Exog. Exog.
name in SR in LR Description
closure closure
R Ratio, consumption to private investment
labrev Aggregate nominal payments for labour
caprev Aggregate nominal payments for capital
Indrev Aggregate nominal payments for land
octrev Aggregate nominal ‘other cost’ ticket
payments
gnp Gross national product (nominal)
ri Nominal rentals paid to overseas
rf Nominal rentals from overseas
rx Net nominal rentals to overseas
st Total national (privigovt) saving (nominal}
ri Net foreign investment {nominal)
gshr Local share of local rentals
gk Locally owned capital stock
pioz Average creation price, locally owned capital
f Ratio, consumption/national saving
prinv Aggregate nominal private investment
expenditure
*prinvr yes Aggregate real private investment
expenditure
Xiprinv ORANI private investment capital goods price
index
1 Aggregate employment, person-hrs, wage
weights
fwage yes yes Overall wage shilter
phi yes ves Exchange rate

Variables indexed over commodities

{e yes yes
pe
pm yes yes
powtax4 yes yes
iacrate yes yes
x4

Shift in foreign export demands
Fob foreign currency export prices
Cif foreign currency import prices
Power of export tax

IACT ad valorem tarill rates

Export volumes

Contents

Abstract
L Introduction
2. Components of the Implementation

3. Details of the Implementation

References

Tables
Table 1:  Files of the FH-ORANI TABLO Implementation

Table 2:  Equations of FH-ORANI and their TABLO
Counterparts

Table 3:  The Variables of FH-ORANI and their TABLO
Countterparts

Table 4:  Equations in FH-ORANI TABLO Input Files
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Table 5 continued

Philippa Dee

Variable Exog. Exog.
name in SR in LR Description
closure closure
sav Aggregate nominal private saving
pglab Average pre-tax nominal wage rate
pdlab Average after-tax nominal wage rate
ydm Nominal disposable non-labour income
including transfers for employed
ygn Aggregate nominal non-labour income
’ including transfers (for participation
equation}
yd Aggregate nominal disposable non-labour
income .
e Aggregale gross non-labour earnings
yvad Aggregate disposable non-labour income of
Australians
g Aggregate nominal government expenditure
gprime Aggregate nominal government current
expenditure
xig Government total expenditure price index
xigp Government current expenditure price index
othnom Aggregate nominal value of ‘other’ (govi)
demands
gi Aggregate government investment
expenditure
gu Aggregate nominal unemployment benefits
gm Aggregate nominal means-tested transfers (o
persons
gn Aggregate nominal non-means-tested
transfers to persons
al yes yes Share of government investment in total
investment
bur yes yes Real unemployment benefit per unemployed
person
bmr yes yes Real means-tested transfers per recipient
bnr yes yes Real non-means-tested translers per
recipient
fgo yes yes Shift term in nominal other government
outlays
r Aggregate nominal government revenue
vl Aggregate nominal direct revenue on labour
rvk Aggregate nominal revenue [rom direct taxes
on non-labour inputs
rpl Aggregate nominal payroll tax revenue

A TABLO IMPLEMENTATION OF FH-ORANI
by
Philippa DEE

Australian National University

1. Introduction

The ORANI model is a multisectoral, comparative static, computable
general equilibrium model of the Australian economy. The standard version
of the model is described in Dixon, Parmenter, Sution and Vincent (1982)
hereafter referred to as DPSV.

FH-ORANI is an extended version of ORANI that includes a [ull
accounting of all government revenues and expenditures, consolidated
across Commonwealth, State and local levels of government. The fiscal
modelling begins at the microeconomic level, showing how various fiscal
policy instruments operate in different industries and/or occupations.
Several additional features are included to facilitate this modelling. A theory
of labour supply is included to explain the number of people employed,
unemployed and not in the workforce. The income-expenditure link is
closéd with an aggregate consumption function relating household
consumption to disposable income, net of direct taxes and net of the share
of capital rentals accruing to foreigners. Finally, ORANI's real rate of return
is redefined to be net of taxation as well as depreciation. This means that
both the allocation of investment across industries in the short run, and the
level of industry capital stocks in the long run, now respond to after-tax
returns.

B

The theoretical structure of these extensions was specified in Dee
(1989). That document also described how the full FH-ORANI model was
implemented. The general-purpose GEMPACK software now includes a
program TABLO which automates several of the steps previously
implemenied by hand.! The purpose of this paper is to document the
implementation of FH-ORANI under TABLO.

Two main steps in the implementation of FH-ORANI that were
previously done by hand were:

(1) condensation/absorption.

This is the process by which the full FH-ORANI mode! was reduced to
manageable size prior to solving. Endogenous variables not of
immediate interest were condensed out; i.e.. eliminated by a process
of algebraic substitution. Exogenous variables not of immediate
interest were absorbed out: i.e., functions of them appearing in the

For an overview of GEMPACK, see Codsi and Pearson {19884}, (1988h).
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A TABLO Implementation of FH-ORANI 3

In a TABLO implementation, however, model users can vary the
specification of condensations and absorptions. In particular, they can
retain variables normally condensed out so as to {reat them as exogenous,
and they can retain variables normally absorbed out so as to shock them.
Again, this is a much more straightforward procedure. ({There are some
indirect limitations on condensation when a model's specification is split
between several TABLO input files. TABLO will only use a designated
equation 1o condense out those instances of a variable appearing in the same
input file. To eliminate all instances of the variable may require careful
grouping of equations in the different files, or possibly the repetition of
designated equations across the different files.)

Some limitations ol the 1988 version of the TABLO program used mean
that this TABLO implementation of FH-ORANI is less general than the hand-
crafted version, and in several places is structured slightly differently.

Firstly, the dimensions of vector variables had to be hard-wired in
TABLO implementations, so that the version of TABLO FH-ORANI described
herein can be used without modification only with databases of "standard"
dimensions — 112 industries, 8 margins commodities. 114 commodities in
total, 10 occupations, and so on. The TABLO input files would need to bhe
edited before they could be used with FH-ORANI databases of non-standard
dimension.?2

Secondly. the 1988 TABLO language lacked a conditional ("if")
statement, so that several conditional computations that were previously
done in the hand-cralted code are now dealt with differently. Details of
these changes are provided in the following sections.

Both these constraints have been relaxed in later releases of TABLO
(although the currently available (mid-1991) release of TABLO does not solve
all problems associated with implementing FH-ORANLS3) In other respects,
the TABLO implementation described here has facilitated improvement. In
particular, it has allowed more condensation than was undertaken in the
hand-crafted version. This means that printouts of simulation results
produced with TABLO FH-ORANI are not cluttered with variables which.
while necessary for book-keeping reasons, had little intrinsic interest yet
were difficult to eliminate by hand.

Also pleasing is the fact that although in principle, TABLO-generated
fortran code is not as efficient as hand-crafted code, in practice the TABLO-
implemented code takes about the same (elapsed) time (o compile and
execute as the hand-crafted code. In the development phase, significant
additional time is required for TABLO to generate its code, although this is
obviously orders of magnitude less time-consuming than writing the code by
hand.

Three main types of editing would be required: to the SET and SUBSET
declarations; to those zero divide defaull options currently hard-wired at 1/114,
1/112, etc.; and to the READ statements associated with margins matrices. The
1991 versions of TABLO do not impose this kind of hard-wiring.

Current versions of TABLO do provide for the elimination of linearization errors;
whilst conditional statements are provided. they do not cope well with piece-wise
linear tax rate schedules.
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Table 4 continued

Philippa Dee

TABLO bn%ﬁ File:
FINVES
TABLO Equation Eqn Variable FINVEST Description
Name no. _sub- eqn

stituted no.

out
INVEST INDUST_END 19.8 1 Equality of expected rates of return
*FUT_CAP_STK 19.9 futcap 2 Effect of investment on future capital
stocks

INVEST_INDUST_EXO  19.11 3 Investment by industries whose

investment is set exogenously

PRIV_INVEST_BUDGET 19.10 4 Total private nominal investment
budget
CAP_GOODS_P1 22.2 5 Private investment goods price index
PRIV_INV_EXPEND 19.12 6  Total real private investment
INV_REAL NEI 7 Total real investment
INV_PI NE12 8 Investment price index
INV_NOM NEI3 9 Total nominal investment
TABLO Input File:
JOINTP
TABLO Equation Egqn  Variable JOINTP Description
Name no. sub- eqn
stituted 1o.
out
*SUPPCOMPCOM 12.81 x0Occom 1 Supplies of composite commodities by
industries
*SUPPCOMIND 12.83 x0ci 2 Supplies of commodities by industry
*PRCOMPCOM 12.84 pOccom 3 Price of composite commodities
TOTCOMOUT 20.7 4 Total output of domestic commodities
TABLO Input File:
HCON
TABLO Equation Eqn Variable  HCON Description
Name no. sub- eqn
stituted no.
out
HOUS_DEM_COM_SOURCE 14.21 1 Household demand for goods, by source
*HOUS_PRICE_COM 14.93 p3 2 General price of conumodities to
households
*HOUS_DEM_COM 14.24 x3 3 Household demand for goods. all
sources
*Z_PURE_PROF_HOUS 18.19 p3cs 4 ZPP in distribution of goods to
households

*POW_HOUS_TAX

NEH1 powtax3 5§  Power of tax on sales to households

A TABLO Implementation of FH-ORANI 5

Table 1
Files of the FH-ORANI TABLO Implementation

File Name Description
TABLO Input Files

FGOODS TABLO Intermediate, investment and ‘other’ (govt) demands
for goods

Prices of domestic goods
Goods market clearing
Other indirect non-commodity taxes
FPRIMARY TABLO Factor demands
Income and factor taxes on labour
Income and factor taxes on non-labour inputs
Labour supplies by occupation
Income tax regime
Rental flows to and from overseas, by industry
After-tax rates of return
FMACRO TABLO Equations defining macroeconomic aggregates
FINVEST TABLO Investment by industry
*JOINTP TABLO Outputs of domestic goods
*HCON TABLO Household demands
*EXPIMP TABLO Import prices
Export demands
Aggregate imports and exports
FVARS TABLO List of variables left after condensation (to control the
order of printing)
Equation relating real and nominal household
consumption
Stored-input files to produce a standard condensation/
absorption of the eight FH-ORANI submodels

FPRIMARY STINP *JOINTP STINP

FGOODS STINP *HCON STINP
FMACRO STINP *EXPIMP STINP
FINVEST STINP FVARS STINP

Stored-input files for a sample short- and long-run simulation
{a one percent shock to the nominal exchange rate)

SRFHTB STINP

LRFHTB STINP
Data Input Files

Impact/IAC Standard format  FID Full infinite diagram
~ fiscal version
Impact/IAC Standard format FIDPAR Extended parmenter file
- fiscal version
Special format  PROD Details of joint production

These are identical to comparabile files used in the TABLO imple-
mentation of standard ORANIL, as documented in Codsi. Horridge and
Pearson {1988).
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Table 4 continued

Philippa Dee

TABLO Input File:
FMACRO

TABLO Equation Eqn

Variable FMACRO Description
Name no. sub- eqn
stituted no.
out

BAL_TRADE 21.8 1 Balance of trade

IND_TAX NEMI 2 Aggregate value of indirect commod.
taxes

GDP_INC NEM2 3 Aggregate nominal GDP {rom income
side

GDP_EXP NEM3 4 Aggregate nominal GDP from
expenditure side

GDP_PI NEM4 5 Price index for GDP, expenditure side

GDP_REAL NEMS 3] Real GDP, expenditure side

INVEST_EXPEND_RAT 22.5 7 Ratio, private investment to household
consumption

*AGG_REV_OSOURCE  FIS36 ro 8 Aggregate nominal revenue {rom other
sources

AGG_NOM_GOV_REV  FIS37 9 Aggregate nominal government revenue

AGG_GOVT_INV FI839 10 Aggregate government investment
expenditure

AGG_UNEMP_BEN FIS40 11 Aggregate nominal unemployment
benelits

AGG_MEANS_BEN FIS41 12 Aggregate nominal means-tested
transfers to persons

AGG_NONMNS_BEN FiS42 13 Aggregale nominal non-means-tested
transfers (o persons

*AGG_OTH_OUTLAY F1343 go 14 Aggregate nominal other outlays

AGG_GOV_EXP F1544 15  Aggregate government expenditure

AGG_GOV_CURR_EXP FIS45 16 Aggregatle government current
expenditure

TOT _GOV_EXP_PI FIS47 17 Government total expenditure price
index

CURR_GOV_EXP_PI Fi548 18 Government current expendilure price
index

NOM_BORR_REQT Fi1849 19 Nominal government borrowing
requirement

REAL_BORR_REQT FIS50 20 Real government borrowing
requirement

NOM_CURR_GOV_DEF FIS51 21 Nominal government deficit on current
account

REAIL_CURR_GOV_DEF FIS52 22 Real government deficit on current

account

A TABLO Implementation of FH-ORANI 7

The source documentation and the TABLO input files themselves
should be treated as the primary documentation of these equations. Only
one comment on the form of the equations will be made here. The fiscal
equation deflining post-tax rates of return would produce perverse results
for industries with zero or negative post-tax, post-depreciation returns to
capital in the database. While a longer-term strategy would be to typicalise
the data on returns to capital so thal post-tax, post-depreciation returns
were positive, the shori-term solution has been to impose the original pre-
tax, post-depreciation definition of rates of return whenever the post-tax
measure was zero or negative. In the hand-crafted code, a conditional
statement was available to pre-test the data automatically to see which
definition to apply. In the TABLO implementation, this pre-testing has been
done ahead of time, for the 1980-81 standard database (documented in
Kenderes and Strzelecki, 1988). The corresponding choice of definition
has been hard-wired into the TABLO input files, using a SUBSET statement.
With other databases, this pre-testing would need to be repeated and the
SUBSET declaration changed accordingly.

Returning to the organisation of equations, Table 2 (appearing with the
remaining tables at the end of the text) shows how the equations of FH-
ORANI are divided among input files. It lists the four types of equations in
order of the equation reference numbers from the source documentation,
gives a briel description, and then shows in which of the eight TABLO input
files each equation is specified. Table 2 also shows the name given {o each
equation in the TABLO input files. Finally, it indicates whether the equation
is used to substitute out a parlicular variable in the standard condensalion of
FH-ORANI, indicating whether or notl an equation of that name remains in
the condensed equation system.

The variables of FH-ORANI can also be divided into four types:

° those introduced in standard ORANI and listed in Table 23.2 of DPSV:

¢ those added during the TABLO implementation of standard ORANI and
listed in Table 6 of Codsi, Horridge and Pearson {1988):

* those introduced in the fiscal extension and listed in Table 2.3 of Dee
(1989}): and

* those introduced in the modified Horridge extension and listed in
Table 3.2 of Dee (1989).

Table 3 lists these variables in the order in which they appear in the source
documentation, along with a brief description of each variable and the name
by which il is called in the TABLO input files. An asterisk (*) against the
TABLO variable name indicates that the variable is condensed oul in the
standard condensation/absorption, while a hatch mark (#) indicates that the
variable is absorbed in the standard condensation/absorption. In each case.
Table 3 also shows in which TABLO input file(s) the condensation or
absorption takes place.

Tables 4 and 5 provide information similar to Tables 2 and 3. bul in a
different order. Table 4 again lists the FH-ORANI equalions implemented
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Table 4 continued

Philippa Dee

TABLO Input File:

FMACRO

TABLO Equation  Eqn  Variable pMacRO Description

Name 1o. m:,o. eqn

stituted no.
out

M_CLEAR_CAP 20.9 5 Demand equals supply for capital

M_CLEAR_LAND 20.10 6 Demand equals supply for agricultural
land

MONEY_WAGES 22.6 7 Flexible setting of money wages

AGG_EMPLOYMENT NEP7 8 Aggregate employment, person-hrs,
wage bill weights

AGG_CAPITAL NEP1 9 Aggregate usage of capital, rental
weights

AGG_CAP_STOCK 22.4 10 Aggregate capital stock, asset value
weights

LAB_REV NEP2 11 Aggregate payments for labour

CAP_REV NEP3 12 Aggregate payments for capital

LND_REV NEP4 13 Aggregate payments for land

zror NEPS 14 Aggregate output, value-added weights

INDEMP NEP6 15  Employment by industry

*GROSS_LAB_COST FIS| ytlaboi 16 Nominal gross labour costs by ind. and
oce.

*GROSS_LAB_EARN FIS2 pglaboi 17 Nominal gross labour earnings by ind.
and occ.

*DISP_LAB_INC FIS3 pdlaboi 18  Nominal disposable labour income by
ind. and occ.

*DIR_TAX_REV_LAB FIS4 yglaboi 19 Nominal direct tax revenue on labour
by ind. and occ.

*LAB_EARN_INC FIS5 ydlaboi 20 Labour earnings equals disposable
income plus direct taxes

*PAYROLL_TAX_REV FIS6 rploi 21 Nominal payroll tax revenue by ind.
and occ.

“LAB_COST_INC FIS7 ryloi 22 Labour costs equal disposable income
plus all taxes

AGG _DIR_REV_LAB FISS8 23 Aggregale nominal direct lax revenue
on labour

AGG_PAYROLL_TAX FIS9 24 Aggregate nominal payroll tax revenue

AFTER_TAX_WAGE  FIS10 25 Average nominal wage rate after tax

PRE_TAX_WAGE FISI1 26 Average nominal wage rate before tax

*GROSS_CAP_COST FIS12 yteap 27 Nominal gross factor cost for fixed
capital by industry

*GROSS_LAND_COST FIS13 ytland 28 Nominal gross factor cost for
agricultural land by industry

*PROP_CAP_TAX FIS15 rpkcap 29 Property tax revenue from fixed capital

by industry

A TABLO Implementation of FH-ORANI 9

Table 2

Equations of FH-ORANI and their TABLO Counterparts

Equation Sub- TABLO TABLO

Reference stitut- Input Equation Description

Number ed File Name

out?

DPSV Equations

12.23 Yes FGOODS INT_INP_DEM Demand for intermediate
inputs, domestic and imported

12.25 Yes FGOODS DEM_OCT Demands for ‘other cost’
tickets

12.56 Yes FPRIMARY LABDEMOCC Demands for labour by
industry and skill group

12.64 Yes FPRIMARY FACDEM Industry demands for primary
factors

12.66 No FPRIMARY LABPRICE Price to each industry of .
labour in general

12.81 Yes JOINTP SUPPCOMPCOM Supplies of composite
commodities by industries

12.83 Yes JOINTP SUPPCOMIND Supplies of commodities by
industries

12.84 Yes JOINTP PRCOMPCOM Prices of composite
commodities

13.4 Yes FGOODS CAP_INP_DEM Demands for inputs to capital
creation

14.21 No HCON HOUS_DEM_COM_SOURCE Household demands for goods,
by source

14.23 Yes HCON HOUS_PRICE_COM General price of each
commodity to households

14.24 Yes HCON HOUS_DEM_COM Household demands for goods,
undifferentiated by source

15.2 No EXPIMP FOR_EXP_PRIC Export demand functions

16.1 Yes  FGOODS OTH_DEM ‘Other’ demands for goods by
source

16.2 No FVARS HOUS_EXPEND Real and nominal household
expenditure

17.2.1 Yes  FGOODS MARG_INT Margins — to producers

17.2.2 Yes FGOODS MARG_CAP Margins — (o capital creation

17.5.3 Yes  FGOODS MARG_HOUS Margins — to households

... continued
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Philippa Dee

Table 4
Equations in FH-ORANI TABLO Input Files

TABLO Input File:
FGOODS

TABLO Equation Eqn

Variable rgooDs

Description

Name no. sub- eqn
stituted no.
out

MHKT_CLEAR_MARGINS 20.6 1 Demand equals supply for margins
commoeodities

MKT_CLEAR_NOMARGINS 20.6 2 Demand equals supply for non-margin
commodities

*INT_INP_DEM 12.23 xlesi 3 Demand lor intermediate inputs

*CAP_INP_DEM 13.4 x2csi 4 Demands for inputs Lo capital creation

*PUR_PRI_INT 18.18.1 plesi 5 Purchasers’ prices — intermediate
production

*PUR_PRI_CAP 18.18.2 p2csi 6 Purchasers’ prices — capital creation

*POW_INT_ TAX NEG1 powtaxl 7 Power of tax on sales to intermediates

*VAL_INT_TAX NEG2 valtaxl 8 Ad valorem rate of tax on sales to
intermediates

*SPEC_INT_TAX NEG3 spectaxl 9 Specific rate of tax on sales Lo
intermediates

TAX_REV] NEG4 10 Aggregate revenue, taxes on flows to
intermediates

*POW_CAP_TAX NEGH powlax2 11 Power of tax on sales to investment

*VAL_CAP_TAX NEG6 valtax?2 12  Ad valorem tax rate on sales to
investment

*SPEC_CAP_TAX NEG7 spectax2 13  Specific rate of tax on sales to
investment

TAX_REV2 NEG8 14 Aggregate revenue, taxes levied on
capital creation

*OTH_DEM 16.1 xBes 15  Other demands .

*MARG_INT 17.2.1 xlmarg 16  Margins — to producers

*MARG_CAP 17.2.2 x2marg 17 Margins — to capital creation

*MARG_HOUS 17.5.3 x3marg 18  Margins — to households

*MARG_OTH 17.56.5 xSmarg 19  Margins — (o other users (govl)

*MARG_EXP 17.6 x4marg 20  Margins — to ports for export

IMP_VOL 21.2 21 Import volumes

*Z2_PURE_PROF_OTH NEG17 p5cs 22 Zero pure profits in distribution of
commodities to ‘other” (govi)

*POW_OTH_TAX NEGO powtax5 23 Power of tax on sales to ‘other’ {govt)

*VAL_OTH_TAX NEG10 valtax5 24  Ad valorem tax rate on sales o ‘other’

{govt)

A TABLO Implemeruation of FH-ORANI 11

Equation Sub- TABLO

Reference stitut- Input

Number ed File
out?

TABLO
Equation
Name

Description

19.10  No  FINVEST

19.11 No FINVEST

19.12 No FINVEST

20.8 No FGOODS
20.7 No JOINTP
20.8 No FPRIMARY
20.9 No FPRIMARY
20.10 No FPRIMARY
21.2 No FGOODS
21.4 No EXPIMP
21.6 No EXPIMP
21.8 No FMACRO
22.1 No HCON
22.2 No FINVEST
22.3 - -

22.4 No FPRIMARY
22.5 No FMACRO

PRIV_INVEST BUDGET

INVEST_INDUST_EXO

PRIV_INV_EXPEND

MKT_CLEAR_MARGINS

MEKT_CLEAR_NOMARGINS

ToTCOMOUT

M_CLEAR_LAB

M_CLEAR_CAP

M_CLEAR_LAND

IMP_VOL

IMP_VALUE

EXP_VALUE

BAL_TRADE
cpl

CAP_GOODS_PI

AGG_CAP_STOCK

INVEST_EXPEND_RAT

Total private nominal
investment budget

Investment by industries
whose investment is
determined exogenously
Total real private investment

Demand equals supply for
margin commodities

Demand equals supply for
non-margin commodities

Total output of domestic
commodities

Demand equals supply for
labour of each skill

Demand equals supply for
capital

Demand equals supply for
agricultural land

Import volumes

Foreign currency value of
imports

Foreign currency value of
exports

Balance of trade
Consumer price index

Private investment goods
price index

Aggregate employment,
person-hours, persons
weights: replaced by equation
AGG_EMPLOYMENT (NEP7)

Aggregate capital stock, asset
value weights

Ratio, private investment to
household consumption

... continued
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32 Philippa Dee

Table 3 {cortinued)

TABLO input

FH-ORANI Subscript Description TABLO file for sub-
Variable Range Variable stitution/
absorption
d . ) . o
%Amfbﬁ:& =ltoh Nominal disposable labour *ydlaboi(j,m)  FPRIMARY
m=1toM income by industry and
P occupation
Yige1 ) j=1toh Nominal disposable non-labour *ydnonl(j) FPRIMARY
B income by industry
uum 1 Aggregate nominal disposable yd -
Aa non-labour income
Ym Aggregate nominal disposable ydm -
non-labour income including
transfer payments of employed
e .
YR Aggregate real disposable yer -
income of employed
4
v\wmf:‘:& Fltoh Nominal gross labour earnings *yglaboi(j,m)  FPRIMARY

m=1to M by industry and occupation
%wm +1.2) j=ltoh Nominal gross earnings to fixed
capital by industry

x

g+1,3) j=ltoh Nominal gross earnings to
' agricultural land by industry

s}

y

-

Gross operating surplus by

v\mwi: j=ltoh
industry

V\M 1 Aggregate gross non-labour
earnings
ww Aggregate nominal non-labour
income including transfer
payments (for participation
equation)
wm Aggregate real disposable
income of unemployed and those
not in workforce
V\Mmipbi j=ltoh Norminal gross labour costs by
m=1toM industry and occupation
V,M g+1,2)j Fltoh Nominal gross factor cost for
fixed capital by industry
t : .
Y g+1,3)j i=ltoh Nominal gross factor cost for
agricultural land by industry
Nominal gross factor cost for
working capital by industry
Variables Introduced in the Modified Horridge Extension

t i
%Am;{mx j=ltoh

bi Balancing item
f Ratio, consumption/national
saving

Tygeapij)
*ygland(j)

*ygnonl(j)

yor

*ytlaboi{j,m)
*yteap(j)
*ytland(j)

ytwork(j)

*bi

FPRIMARY

FPRIMARY

FPRIMARY

FPRIMARY

FPRIMARY

FPRIMARY

FMACRO

A TABLO Implementation of FH-ORANI 13
Equation Sub- TABLO TABLO
Reference stitut- Input Equation Description
Number ed File Name
out?
NEGI8 No FGOODS OCT_REV Aggregate ‘other cost’ ticket

NEG17 Yes FGOODS Z_PURE_PROF_OTH

NEP1 No  FPRIMARY AGG_CAPITAL

NEP2 No FPRIMARY LAB_REV
NEP3 No FPRIMARY CAP_REV
NEP4 No FPRIMARY LND_REV
NEP5 No FPRIMARY ZTOT
NEPS No FPRIMARY INDEMP

NEP7 No FPRIMARY AGG_EMPLOYMENT

NEM1 No FMACRO IND_TAX
NEM2 No FMACRO GDP_INC
NEMS3  No FMACRO GDP_EXP
NEM4 No FMACRO GDP_pPI
NEM5  No FMACRO GDP_REAL
NEI No  FINVEST INV_REAL
NEI2 No FINVEST INV_PI
NEI3 No FINVEST INV_NOM

NEHI Yes HCON POW_HOUS_TAX

NEH2 Yes HCON VAL_HOUS_TAX

NEH3 Yes HCON SPEC_HOUS_TAX

payments

Zero pure profits in
distribution of goods to ‘other’

Aggregate capital usage, rental
weights

Aggregate payments [or labour

Aggregate payments for
capital

Aggregate payments for land

Aggregate output, value-added
weights

Employment by industry,
person-hours, wage weights

Aggregate employment,
person-hours, wage bill
weights

Aggregate value of indirect
commodity taxes

Nominal GDP, income side

Nominal GDP, expenditure
side

Price index for GDP,
expenditure side

Real GDP, expenditure side

Total real investimment

Investment price index

Total nominal investment

Power of tax on sales to
households

Ad valorem tax rate on sales
to households

Specific tax rate on sales to
households

... continued
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Table 3 {continued)

Philippa Dee

TABLO input

FH-ORANI Subscript Descriplion TABLO file for sub-
Variable Range Variable stitution/
absorption
Ew:_. j=1toh Supply of hours per person by *ms(j,m) FPRIMARY
m=1toM occupation to cach industry
vwws m=1toM Expected wage in each *pemim) FPRIMARY
occupation
vmwi;b& j=ltoh Post-tax nominal wage rate by *pdlaboi(j,m) FPRIMARY
m=1to M industry and occupation
d .
Pgi11 >.<m§mo nominal wage rate pdlab -
aftter tax
ﬁmm.r:u:: j=ltoh Pre-tax nominal wage rate by *pglaboi(j,m) FPRIMARY
’ m=1toM industry and occupation
vwi; Average nominal wage rate pglab -
before tax
nm, m=1toM Average nominal pre-tax wage *pgmim) FPRIMARY
) in each occupation
ﬁm_.v j=ltoh Price of working capital by *pwork(}) FGOODS
industry
r Average nominal government r -
revenue
qM.~ ) Aggregate nominal revenue from Deleted - duplicates  taxrevl
commaodity taxes on
intermediates
%w ) Aggregate nominal revenue from Deleted - duplicates  taxrev2
commaodity taxes on investment
qmwv Aggregate nominal revenue Deleted - duplicates  taxrev3
from commodity taxes on
houschold consumption
«M 1) Aggregate nominal revenue from  Deleted - duplicates taxrevd
commodity taxes on exports
nMcv Aggregate nominal tariff Deleted - duplicates  taxrevm
revente
€ Aggregate nominal revenue from  Deleted - duplicates  taxind
NI all commodity taxes
r, j=ltoh Other non-commodity indirect *rudind(j) FGOODS
w tax revenue by industry
NI Aggregate nominal revenue from roi -
other non-commaodity indirect
tax
¥ Nominal government revenue *ro FMACRO

from other sources

A TABLO Implementation of FH-ORANI 15
Equation Sub- TABLO TABLO
Reference stitut- Input Equation Description
P q P
Number ed File Name
out?

FiStl No  FPRIMARY PRE_TAX_WAGE Average nominal wage rate
before tax

FI1S12 Yes  FPRIMARY GROSS_CAP_COST  Nominal gross factor cost for
fixed capital

FIS13 Yes  FPRIMARY GROSS_LAND_COST  Nominal gross factor cost for
agricultural land

FIS14 No FGOODS GROSS_WORK_COST  Nominal gross factor cost for
working capital

FIS15 Yes FPRIMARY PROP_CAP_TAX Property tax revenue from
fixed capital

Fis16 Yes  FPRIMARY PROP_TAX_LAND Property tax revenue from
agricultural land

FIS17 Yes FPRIMARY CAP_COST_EARN Capital factor cost equals
carnings plus property tax

FISI8 Yes  FPRIMARY LAND_COST_EARN  Land factor cost equals
earnings plus property tax

FIS19 Yes FPRIMARY GROSS_OP_SURP Nominal gross operating
surplus by industry

FIS20 Yes  FPRIMARY NONLAB_TAX _REV Nominal revenue from taxes
on non-labour inputs

FIS21 Yes ~ FPRIMARY GOS_INC_TAX GOS equals disposable non-
labour income plus taxes

FIS22 No FPRIMARY AGG_PROP_TAX Aggregate nominal properly
tax revenue

F1823 No FPRIMARY AGG_NONLAB_TAX Aggregate nominal revenue
from taxes on non-labour
inputs

Fis24 No FPRIMARY AGG_DISP_NLINC Aggregate disposable non-
labour income

FI1825 No FPRIMARY ACG_NONLAB_EARN  Aggregate gross non-labour
carnings

FIS26 Yes FGOODS OTH_IND_TAX_REV  Other indirect non-

commodity tax revenue by
industry

... conlinued
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Table 3 {continued)

Philippa Dee

FH-ORANI

TABLO input

Subscript Description TABLO file for sub-
Variable Range Variable stitution/
absorption
0 j=ttoh Rate of investment allowances alpha(j) -
by industry
Gmd Real means-tested transfers per bmr -
recipient
vm Real non-means-tested transfers bor -
per recipient
vm Real unemployment benefit per bur -
unemployed person
& Aggregate nominal consumption ce -
expenditure of employed persons
@ Aggregate nominal consumption w -
expenditure of unemployed and
those not in workforce
m_. j=1toh Rate of depreciation allowances delta(j) -
by industry
AGB Nominal government borrowing delgb -
requirement (absolute change,
Sm)
AGBR Real government borrowing re- delgbr -
quirement (absolute change, $rm)
aGC Nominal government deficit on delge -
current account (absolute change,
$m)
AGCR Real government deficit on delger -
current account (absolute change,
$m)
€ m=1toM Employment rate in each em(m) -
occupation
fe Shift term in fiscal aggregate fc -
consumption function
%W Shift term in nominal other fgo -
& government outlays
_ﬂw Shift term in nominal fro -
government revenue from other
sources
_”Wk j=ltoh Shift term in price of working fw{j) -
YK capital by industry
m. j=1toh Specific shift in average tax fyk(j -
. rates on non-labour inputs
YK

General shift in average tax fk
rates on non-labour inputs

A TABLO Implementation of FH-ORANI 17

Equation Sub- TABLO TABLO

Reference stitut- Input Equation Description

Number ed File Name

out?

FIS41 No FMACRO AGG_MEANS_BEN Aggregate nominal means-
tested transfers

FIS42 No FMACRO AGG_NONMNS_BEN  Aggregate nominal non-
means-tested transfers

FIS43 Yes ~ FMACRO AGG_OTH_OUTLAY  Aggregate nominal other
outlays

FIS44 No FMACRO AGG_GOV_EXP Aggregate government
expenditure

FIS45 No FMACRO AGG_GOV_CURR EXP Aggregate government current
expenditure

FI15846 - - - Government consumption
expenditure price index:
deleted — duplicates equation
EQ_XI5 (NEG13)

FI1S47 No FMACRO TOT_GOV_EXP_P} Government total expenditure
price index

FIS48 No FMACRO CURR_GOV_EXP Pl Government current
expenditure price index

FIS49 No FMACRO NOM_BORR_REQT Nominal government
borrowing requirement

FIS50 No FMACRO REAL_BORR_REQT Real government borrowing
requirement

FI1S51 No FMACRO NOM_CURR_GOV_DEF Nominal government deficit
on current account

FIS52 No FMACRO REAL_CURR_GOV_DEF Real government delicit on
current account

FIS53 No FMACRO LAB_FORCE_PARTN  Labour force participation
{labour supply)

FIS54 No FMACRO AGG_NONLAB_TRANS Nominal non-labour income
incl. transfer payments

FIS55 Yes  FPRIMARY GROSS_WAGE Gross wage in each occupation

KFIS5S6 Yes FPRIMARY EXPECTED_WAGE Expected wage in each
occupation

FISH7 No FPRIMARY PERS_SUP_BYOCC Supply of persons to each
occupation

FISHS Yes FPRIMARY HRS_PER_PERSON Supply of hours per person

... continued
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28 Philippa Dee

Table 3 (continued)

TABLO input

A TABLO Implementation of FH-ORANI 19

FH-ORANI Subscript Description TABLO file for sub-
Variable Range Variable stitution/
absorption

- Aggregate capital, rental kT
weights

- Aggregate employment, wage 1 -
bill weights

- Aggregate payments for labour labrev -

- Aggregate payments for land Indrev -

-~ Aggregate ‘other cost’ ticket octrey ~
payments

- Aggregate nominal value of othnom -
‘other’ (govt) demands

- Aggregate real ‘other’ demands othreal -

- Aggregate revenue from all taxind -
indirect commodity taxes

- Uniform % change in ad val taxratel -
taxes on intermediates

- Uniform % change in ad val taxrate2 -
taxes on capital creation

- Uniform % change in ad val taxrated -
taxes on houscholds

- Uniform % change in ad val taxrated -

taxes on ‘other’ {(govt)

- Aggregate revenue from
commaodity taxes on
intermediates

- Aggregate revenue from
commaodity taxes on capital
creation

- Aggregate revenue from
commodity taxes on households

- Aggregate revenue from
commodity taxes on exports

- Aggregate revenue from
commodity taxes on ‘other’
(govt) demands

- Aggregate tariff revenue

- Aggregate (endogenous plus
exogenous) investment price
index

- Exports price index

- ‘Other” demands price index

taxrev]

taxrev2

taxrev3

taxrevd

taxrevs

taxrevm

xi2

xid
xi5

Equation Sub- TABLO

Reference stitut- Input

Number ed File
out?

TABLO
Equation
Name

Description

FIS76 No  FMACRO

FIS77 No FMACRO

Modified Horridge Equations

Hi - .

H2 - -

H3 No FMACRO
H4 No FMACRO
H5 No FMACRO
H6 Yes FMACRO
H7 No FMACRO
HS8 Yes FMACRO
H9 Yes FMACRO
HI10 Yes FMACRO
Hit No FMACRO
H12 - -

HI3 No FMACRO
Hl4 No FMACRO

REAL_DISPINC_EMP

REAL_DISPINC_OTH

GNP_EXP

GNP_INC

CONS_SAV

BAL_ITEM

OZEQUITY_LCL

OZEQUITY_OSEAS

SAV_OSEAS

SAV_LOCAL

LCL_SHR_RENTALS

LCL_CAP_Pi

NET_RENTAL_OSEAS

Aggregate real disposable
income of employed

Aggregate real disposable
income of unemployed and
those not in workforce

Price index for exports:
deleted — duplicates equation
XI_EXPORTS (NEES6)

Import price index: deleted —

duplicates equation
XI_IMPORTS {(NEE4)

Gross national product —
expenditure side

Gross national product —
income side

Consumption/national
saving

Balancing item

Australian equity in local
capital

Australian equity in overseas

capital

Investment by Australians
overseas

Local investment by
Australians

Local share of local capital
rentals

Long run capital stock: deleted
- duplicates

equation
AGG_CAPITAL (NEP1)

Average creation price,
locally owned capital

Net rentals to overseas

... continued
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Table 3 {continuec

Philippa Dee

TABLO input

FH-ORANI Subscript Description TABLO file for sub-
Variable Range Variable stitution/
absorption
».SV , . m=ltoM Variable allowing changes in fwageoi(j,m) -
g+L,1m)j . .
Fltoh both occupational and industry
wage relativities
»\M.ww;. j=ltoh Shift terms for allowing for floc(j) -
changes in the real price of
‘other cost’ tickets
a(j) jFltoh Weighted sums of the technical *a(j) FGOODS
change terms affecting the
production functions for each
industry
va jFltoh Neutral-input-augmenting al(j) -
) technical change (augments all
inputs)
aMu.: i=ltog input-i-augmenting technical #alci(i,j) FGOODS
F=ltoh change
mxi i=g+1 All primary factor-augmenting alprim(j) -
j=ltoh technical change
mev f=g+2 Other cost ticket-augmenting #aloct(j) FGOODS
j=ltoh technical change
mA_: . i=ltog Input-(is)-augmenting technical talesidi,s,f) FGOODS
is)j j=ltoh change
) $=1,2
wmwﬁé j=ltoh Labour, capital and land- allab(j) -
v=1,2,3 augmenting technical change alcap(j) -
(1) e . m:a:&.c FGOODS
ﬁmibbx mi toM wﬁmn&n skill-augmenting #allaboi(j,q) A,EVE?;EJ\
) «ng to h technical change . o (FGOODS
ww. j=1ltoh Zocq,m_ output-augmenting #a0ind(j) ﬁ JOINTP
0 y En?dc& change A . MwnOOUm
u?x: r=1to N(j)  Composite good-augmenting #alccom(r,j) LjoINTP
j=1toh technical change
mM%N: i=ltog Augmenting technical change #alci(i,j) JOINTP
j=ltoh with respect to commodity
outputs
mwwv jF=ltoh Neutral input-augmenting #a2ind(p) FGOODS
u technical change with respect to
) capital creation
m:r i=ltog Input-i-augmenting technical #a2ci(i,}) FGOODS
Flteh change with respect to capital

creation

A TABLO Implementation of FH-ORANI 21
Table 3
The Variables of FH-ORANI and their TABLO Counterparts
TABLO input
FH-ORANI Subscript Description TABLO file for sub-
Variable Range Variable stitution/
absorption
DPSV Variables
% j=ltoh Industry activity levels z(j} -
(k) i=ltog Demands for inputs (domestic and *x1esidi,s,j) FGOODS
xcm:. j=ltoh imported) for current production *x2¢si(1,5,]) FGOODS
) s,k=1,2 and capital creation
xmmwvw;. j=ltoh Demands for ‘other cost’ tickets *xloct(j) FGOODS
xﬁv o g=ltoM Dermands for labour inputs by skill *xHaboilj,q) FPRIMARY
@1 =1on group and industry
xmwfa‘:. v=1,23 Industry demands for labour in *xifacind(j,v)  FPRIMARY
j=1toh general, capital and agricultural
land
xMwN: j=ltoh Supplies of composite commo- *xOccom(r, )t JOINTP
r=1to N(j) dities by industry. N(j) is the
number of composites produced by
industry
xMMu._v: j=ltoh Supplies of commodities by *x0ci(i, j) JOINTP
i=ltog industry
xmnmvv i=ltog Household and ‘other’ (govt) x3¢s(i,s) FGOODS
5=1,2 demands for goods by type and *x5¢s(i,s)
k=3,5 source
xwﬁv i=ltog Household demands for goods by *x3(1) HCON
) type, undifferentiated by source
xmv i=ltog Export volumes x4(1) -
i)k j=ltoh Demands for margin services to *xImarg(i,s,jr}  FGOODS
X1y r=ltog facilitate the flow of goods to *x2margti,s,j,r) EGOODS
ks=1,2 production and capital creation
(is)k ir=ltog  Demands for margin services to *x3marg(i,s,r) FGOODS
X $=1,2 facilitate the flow of goods to “x5marg(i,s,r) FGOODS
k=35 houscholds and ‘other’ (govt)
. users
/MMMW\* ir=ltog  Demands for margin services to *xdmarg(i,r) FGOODS
facilitate the flow of goods to
ports for export
xMwwv r=ltog Total supplies of domestic x0(r,"domestic") -
commodities
¥y j=ltoh Capital creation by using industry y(i -

continued ..
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