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ABSTRACT

This paper describes FH-ORANI, an extended version of the ORANI model
that {includes a full accounting of all government revenues and
expenditures, consolidated across commonwealth, state and local levels
of government. A feature of the revenue side is that provision is made
for progressivity in direct taxes on labour Income. On the expenditure
side, spending on unemployment benefits and other kinds of transfer
payment depends explicitly on the number of people employed, unemployed
or not in the workforce. A theory of labour supply is included to
explain the number of people in each of these employment status
categories. The income-expenditure 1ink is closed with an aggregate
consumption function relating Household consumption to disposable
fncome, net of direct taxes and net of the share of capital rentals
acerulng to foreigners. Finally, ORANI's real rate of return, which
guides both the allocation of investment across industries in the short
run and the level of industry capital stocks in the long run, is
redefined to be net of taxation as well as depreciation. With these
features, the FH-ORANI extensions represent not just an accounting

exercise, but also a significant enhancement of ORANI'S theoretical
structure,
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PREFACE

This paper documents an extension to the ORANI model, both |its
theoretical structure and the data and computing techniques used for lts

implementation within the Industries Assistance Commission.

ORANI is a formal, policy-oriented model built as part of the IMPACT
Project. Its value has been demonstrated time and again. Hithin the
Industries Assistance Commission, it has been used as a tool to help
make transparent the effects of various policles. Transparency is
achleved because the model's formal structure, underlying assumptions
and empirical content are open to serutiny. Such openness 1s made
possible only by the extensive, publiecly avallable documentation of the
model in all its facets.

With tncreasing success in recent times, practitloners have succeeded in
capturing, within special versions of ORANI, the detaliled knowledge
about particular industries, processes and products that ls available
from industry experts and others with little or no background as
modellers. The incorporation of such realistic detail in turn has
convinced the clientele of the relevance of the modelling work, and
because of the involvement of a wider group, has improved access to its

results.

The model contributes to policy transparency because its focus is
economy-wide and because it is ideally suited to making conditional
projections. Only an economy-wide somm~ which recognises linkages
between industries can hope to capture unintended consequences of
policies designed initially to act on a single industry or sector. To
isolate the effects of individual policies from the general nolse in the
economy, a model needs to answer questions of the form - "What would
happen if policy ¥ were implemented (or removed), conditional on all

other exogenous factors being held constant?"

The flscal extension to ORANI outlined in this paper will help the
Industries Assistance Commission examine the impact on Industry of a
broader range of pollicies and refine the nature of the conditional

projections made by ORANI. On the one hand, the impact of various

macroeconomic fiseal policies on industry can now be studled. On the
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other, analysls of the microeconomic instruments of industry policy can

now be "corrected" for their incidental expansionary or contractlonary
effects on the government budget.

The documentatlion of the (flIscal extension in this paper has been
prepared In the spirit of maintaining model transparency. It provides
comprehensive technical documentation as well as some more intuitive
explanations of how the extension works and what it can achieve. it
also provides sufficient information for other researchers or policy

analysts to implement the fiscal extension themselves.

Since the work documented in this paper was completed, the general
technology for implementing large linearised models or model extensions
has taken a quantum leap forward. The TABLO software developed at the
IMPACT Research Centre by Ken Pearson and George Codsi automates and/or
cireumvents the need for many of the mechanical steps described in the
tables to Chapters 4 and 5. These tables nevertheless remain as a
historical record of the tedium that can be avoided using TABLO, while
they outline in conceptual terms steps that must still be undertaken,
albelt more easily, when implementing and solving models of this type.

1 owe a large debt of gratitude to David Vincent for the encouragement
and freedom to complete a project such as this. 1 recelived valuable
comments from Robert McDougall and members of the University of
Melbourne's Workshop on Computable General Equilibrium Modellling.
Various people assisted on the computing side, but Alexandra Strzelecki
deserves special mention, along with Greg Ayling and Sue Valentine. My
thanks also go to Cathy Frylink, Margaret Smart and Roberta Wise for
thelr high-quality typing. Flinally, my thanks go to Professor Allan

Powell, who went through the entire document and provided extensive
comments.

Philippa Dee
Canberra, March 1989
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FH-ORANI: A FISCAL ORANT

WITH HORRIDGE EXTENSION

by

Philippa S. Dee

1 INTRODUCTION

ORANI is a ac~n_:mmanowm~. comparative statfe, computable general
equilibrium model of the Australian economy (Dixon, Parmenter, Sutton
and Vincent 1982, hereafter DPSY) which has proved useful in analysing a
wide range of policy issues. Within government agencies such ag the
Industries Assistance Commission, applications have" most frequently
focused on the effects of changes {n fndustry assistance - rariff
changes, either acrogs-the-board or to particular p:acmnw»mm. and more
recently changes in bounty or quota protection to fndustries and changes
in commodity taxation on particular commodity groups. Elsewhere, the
model has been used to study such issues as wages polley and the effects
of the mineral resources boom.  Powell and Lawson (1986) and Powell
(1988) contain detailed bibliographies of applications within and
outside government,




Applications by offlcial agencies have nevertheless highlighted the
difficulty of using the standard version of ORANI to examine the
fmplications of varlious policies for the government's budget. These
implications aside, the incidence of gaing and losses from a variety of
policy actions and other shocks have been sharply identifled.

For example, it has been argued on a prior{ grounds that bountles are a
more appropriate Instrument than tariffs in the provision of {ndustry
assistance; bounties distort only producer prices, while tariffs also
distort consumer prices (IAC 1984).  Standard ORANI can be used to
quantify the bounty levels that would provide assistance equlvalent to
that of prevalling tariffs. The loss of government tariff revenue and
the increased govermment expenditure on bounties can also be calculated
from the results ex post. However, standard ORANI cannot easily be used
to quantify assistance packages which are constrained to fall within an
explicit government budget requirement. Similarly, standard ORANI has
been used to quantify the comblnation of real wage reduction and
increase in aggregate demand required to increase labour employment.
But only through supplementary analysis, with simple assumptions about
the effects of income tax cuts on labour supply, could these results be
used to examine the implications of a tax-wage bargain (Corden and Dixon
1980).

In its standard form, ORANI contailns a full set of industry- and
commodity-specific indirect taxes and subsidies - the production,
consumption and trade taxes that form the arsenal of traditional
industry assistance. However, it does not add the separate items
together to form a single tax revenue aggregate which could be targeted
in the evaluation of policles subjeet to a government budget
constraint. Nor does standard ORANI include the direct tax,
depreciation and investment allowance (tems that are traditional
instruments of macro fiscal policy, but which have also been used in a
discriminatory fashion to provide budgetary assistance to specifice
sectors. Finally, standard ORANI does not show the way in which all
these government direct or indirect tax instruments, expenditure items
or transfers can be used as demand management tools to influence the

macro environment in which all industry operates.
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A fiscal extension to ORANI should therefore, at minimum, account for
the missing government direct taxes and transfers and bring all the
government revenue and mxnm:amacqm jtems together to show how the
government budget can influence aggregate demand not only directly,
through government expenditure, but also indirectly, through the impact
of direct taxes and transfers on the disposable income of Individuals.

A first step in this directlon was the NAGA extension of ORANI provided
by Meagher (1983) and Meagher and Parmenter (1985). This extension
introduced direct taxation on labour and capital income, albeit at an
aggregate level and with the tax regime assumed to be proportional,
i.e., with average (and marginal) tax rates constant. It also
introduced government transfer payments and vrecognised that total
unemployment benefits were beyond direct government control, in that
they depend on the number of people unemployed. In order to explain
unemployment the model Introduced a crude labour supply relationship.
Finally, the indirect effect of tax pollcy on aggregate demand was
introduced through a simple aggregate consumption function which relates
real private consumption expenditure to real disposable income.

The fiscal extension to ORANI presented below in Chapter 2 represents a
further development and refinement of the NAGA approach. Like the NAGA
extension, It models revenues and expenditures consolidated across
commonwealth, state and local levels of government. Two types of direct
taxation continue to be defined according to the functional rather than
personal distribution of income, l.e., according to the distribution of
income among factors of production 1m«rmw than among types of
households., The resulting direct taxes on labour and non-labour income
correspond roughly, but not exactly, to the concepts of personal and
corporate taxation used by the Australlan Tax Office, the difference
being that the official definition of personal taxation Includes the
taxes pald on profits earned by or distributed to individuals (rather
than companies), whereas these are excluded from the current concept of
taxes on labour income,

In the fiscal extension, both types of tax are treated in a
disaggregated fashion. The tax rates on non-labour income can therefore
vary across industries, while account {s also taken of Industry-specific

rates of depreciation and investment allowances, these being tax




deductions which affect an industry's taxable non-labour income. The
industry-specific average tax rates are assumed constant. Thls means
that direct taxes on non-labour income are treated as proportional.

By contrast, allowance is made for tax progressivity in the tax rates on
labour income. Average tax rates therefore increase as labour income
increases. Standard ORANI makes provision for wage rates to vary across
industries and occupations. This industry/occupational variation in
wages provides a basis for initial variations in average tax rates on
labour income. The various tax rates also increase at different rates
as labour income Increases, the speed belng determined by the income tax
schedule. By modelling tax progressivity, the flscal extension takes
account of a feature of the Australian tax system which appears to have
had an important influence on the structure of tax receipts over time.
As Norman {1985) notes, when progressive, unindexed personal taxes are
combined with proportional (thus by definition {indexed) corporate and
commodity taxes, personal income tax receipts tend to account for a

growing proportion of total government tax revenue.

The flscal extension recognises that unemployment benefits are not the
only type of government transfer payment to be conditional on employment
status and therefore to vary as labour market conditions change. Those
who become discouraged and leave the workforce through early retirement,
for example, may then become eligible for a pension or welfare
payment. Similarly, widows who enter the workforce may lose their
entitlement to widows' pensions. The fiscal extenslon therefore
distinguishes among means-tested benefits (paid only to those not in the
workforce), unemployment benefits (paid only to the unemployed)} and

non-means-tested benefits (payable to everyone).

To explain employment status through labour force participation
decisions and other key elements of labour supply, the fiscal extension
draws on detailed theoretical and empirical work undertaken explicitly
for Australia. The same sources also provide estimates of the
behavioural parameters WOa aggregate consumption and savings functlons,
which depend on disposable income. These estimates have been obtained
for fustralia in the context of explaining the labour-leisure-
consumption-saving cholce and thereby ensure at least some consistency

between the labour supply and aggregate consumption components of the
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fiscal extension.

The fiscal extension to ORANI, outlined in Chapter 2, 1is therefore
designed to address one of the deficiencies of the standard ORANI
model. The extensfon contalns a disaggregated treatment of
expendltures, taxes and transfers in a fully integrated set of
government accounts, As a byproduct, it models labour supply and

explains aggregate household consumption and savings behaviour as
responding to disposable income.

The measure of disposable income relevant for domestie consumption and
savings decisions should properly be net of non-labour income accruing
to forelgners. Income to forelgners depends {n turn on the extent of
foreign ownership of the Australlan capital stock,

Foreign ownership has been recognised in an extension to standard ORANT
developed by :011»amm._ This Horridge extension models the way in which
the foreign ownership ‘share of domestie capltal depends on the
difference between Investment and national saving. Houever, the
existing Horridge extension does not distinguish between the household
and government components of national saving. Because it {3 not
specifically oriented to flscal 1issues, it does not define the non-

labour Income accruing to foreigners as belng net of Australian income
tax or withholding tax.

Chapter 3 presents a slightly modifled version of the Horridge extension
which Introduces the concept of foreign ownership into fiseal ORANI
while maintaining the distinetion between government and household
behaviour. It also models the distribution of non-labour income between

domestic households and foreigners as occurring after the deduction of
Australian taxes,

In addition, Chapter 3 describes a small but significant change that has
been made to the theoretical structure of standard ORANI when combining
it with the fiscal and Horridge extensions. According to the investment
theory of standard ORANI, both the allocation of investment across

1 The Horridge extension {s documented {n Horridge a
nd Poue 1981
and Horrldge (1985a), (1985b), (1987), g ouell (1984}




{ndustries in the short run and the level of industry capltal stocks in
the long run depend on real rates of return to capital, net of (true
economic) depreciation. The change outlined in Chapter 3 is to deline
the rates of return relevant for the behaviour of investment and capltal
stocks as being net of taxatlon as well as depreciatlon. This change is
conslistent with so-called q theories of y=<mmnsm:nm and provides an
important channel by which fiscal policy can affect industry activity
levels, through its effect on productive capacity in the longer term.

The full model - fiscal ORANI with Horridge extension - comprises three
maln components: the ORANI model core, which is just gtandard ORANI with
its modififed definition of Industry rates of return; the f[iscal
extension deseribed in Chapter 2; and the modified Horridge extension
described in Chapter 3. Chapter 4 describes how the full model can be

tmplemented.

The first requirement for implementation is to reduce the fiscal and
Horridge extensions to manageable size. The fiscal extension in
particular contains a relatively large number of equations Involving a
large number of fiscal variables., Its large size is primarily a result
of the disaggregated treatment of direct taxes on labour and non-labour
income. Its size can be reduced by eliminating some of the variables
and equations that are unlikely to be of direct interest, by a process
of algebraic mcamn»n:n»os.w Chapter 4 outllnes the condensed versions

of the fiscal and Horridge extensions that are used In computer

implementation.

The condensed versions of standard ORANI, its fiscal extension and the
modified Horridge extension together comprise a full model that still
contains a large number of equations and variables, with many more

variables than equations. The second requirement for implementation s

2  The q theory was flrst advanced by Tobin (1969). Recent studies
include Chirinko (1987), Mayer (1986), MeMillin (1985) and Ueda and
Yoshikawa (1986).

3 The same process was used In standard ORAMI to produce the condensed
version described in Tables 32.1 and 32.2 of DPSV. The advent of
TABLO {Codsi and Pearson 1987, 1988a) means that future modifiers of
ORANI will be spared the algebra required for the substitutions,
though they will still be required to nominate which variables are

of no direct interest.

bt

to specify a closure - that ls, to designate a number of variables as
exogenous - so that the model contains only as many endogenous <anwv~mw
as equations. As with standard ORANT, great flexibility is provided in
the choice of model closure. In some closures of FH-ORANI, the fiscal
extension will simply provide accounting detail on mo<mwham:n budget
ftems as an adjunct to the standard ORANI results, In on:mﬂ.oMOmcﬂwm
where exogenous variables are sWapped between standard ORANI and n:%
fiscal extension, government budget constraints can be introduced
flsecal pollcy targeting exercises undertaken that were hithe Mn
difficult or Impossible with standard ORANT alone, oo
options are discussed in detall.

Some of these

Th
e third reguirement for implementation is to collect together the
condensed versions of standard ORANI and the fiseal and :cwwnamm

m“nﬂm—m»OZM. and to solve the full FH-ORANT model as mmanMm:ﬂbc as

The equatfons of the full model are implemented and solved
using the GEMPACK general purpose software system for computable gen 1
equilibrium models (Pearson 1988, Codst and Pearson 1988b) A S
outline of this process i{s also glven in Chapter 4, . Fenere!

One feature of standard ORANI which carries over to the full FH-ORAMI
model is the very detalled treatment of commodity taxes Some of th

equations of FH-ORANI therefore contain a large number om commodity t .
rate varlables which in the implemented version are combined to M -
along with varlous technical change variables, s

- one per affected equation.

into composite variables

Former HA( v in non-f isecal m:uﬁﬂmowﬂmc_ 3 of standard
ORANI . lts com ﬁomwnm

variables were held constant and could essentially be ignored 1
| . n

1
scal applications of FH-ORANI involving policy changes to commodity

tax rates, its composite variables cannot be ignored. If the effects of

g = 1’
a change in one par ticular com OQMn< tax rate are r mn:r ed the effects
of that D:N:mm on all OOE@QMMWQ variables in FH-ORANI must first be

com
puted outside the model. The associated changes in the composite

va
riables can then be fed into FH-ORANI ag exogenous shocks to evaluate

th
e effects of the tax change on all the other economie variables



Chapter 5 outlines the treatment of commodity taxes in FH-ORANI in more
detail and describes a computer program called YUKS that has been
written to compute, for any change or combination of changes to
commodity tax variables, the associated changes in all composite
variables. The YUKS program must be run prior to solving FH-ORANI 1in

applications involving commodity taxes.

The YUKS program, like FH-ORANI itself, requires a fiscal-Horridge
database as one of lts inputs. Chapter 6 describes a fiscal-Horridge
database that has been constructed for the year 1978-79 as an extension

}
to the standard ORANI database for that <mwn.~

With an Implemented version of FH-ORANI and a fiscal-Horridge database,
the full model is ready for use In a wide range of applications.
Chapter 7 provides one such application - the analysis of the short and
long term effects of matched reductions in government spending and

taxation. This issue has been of recent poliecy interest and was part of

the tax reform debate,

Finally, Chapter 8 outlines directlons for further research.

d version of the
i The 1978-79 standard ORANI database ls an update
1977-78 database that is described in Bruce (1985) and listed in

Blampied (1985).
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2 THE THEQRETICAL STRUCTURE OF THE FISCAL EXTENSION

This chapter outlines the theoretical structure of a fiscal extension to
the standard ORANI model.

The body of the chapter describes the equations of the fiscal extension,
some of which play a key behavioural role but many of which are simply

book-keeping equations keeping track of the many separate government

~revenue and expenditure {items. Table 2.1 shows the fiscal accounting

framework {consolldated across commonwealth, state and local levels of
government) oreated by the flscal extension. It also glves a brief

description of how each government revenue, expendliture or transfer item
{3 modelled.

This chapter also explains the relatlonships betuween parts of the [iscal
extension, and between it and the standard ORANI model core. The formal
details of the fiscal extension are given in Tables 2.2 to 2.4 at the
end of this chapter which present, fn turn, the equations, the
variables, and the coefflclents and parameters of the model. Table 2.4
also explains the way 1In which the model's coefficients can be
ealculated from a fiscal database.D Chapter 6 explains the construction

of the database for the fiscal extension and gives values for f{ts
components,

A broad overview of the fiscal extenslon s in order before its
equations are described in more detail. The equations in Table 2.2 can
be divided into sets whose general functions are as follows.

The first two sets of equations (a) and (b) in Table 2.2 define in
modelling terms the separate components of factor costs. In standard
ORANI, primary factor demands in each industry are modelled as functlons

5 In fact, coefficlents are distinguished from parameters because
values for coefficients (such as cost or sales shares) are
calculated from a database that portrays the economy in a particular
year-of-record, whereas values for parameters (such as substitution
elastlicities or pollcy parameters) cannot be inferred from such a
database. One implication is that when a large change solution of
the type deseribed in DPSV, Section 8 s computed, coefficients will
be updated but parameters will not. As yet, however, no large
change solutlion procedure has been developed for FH-ORANI.




of industry activity levels and relative factor costs. The various
components of factor cost are included in the standard ORANI database's
measure of total factor cost but they are not identified separately in
the standard ORANI model. 1In the fiscal extension, gross factor costs
are broken up as follows, Firstly, the payroll and property taxes pald
on factors of production are defilned as the difference between gross
mwnnoq costs and grogs factor earnings. Secondly, the direct taxes pald

by factors of production are defined as the difference betueen gross

TABLE 2.1: ACCOUNTING FRAMEWORK OF THE GOVERNMENT BUDGET
IN THE FISCAL EXTENSION {CONSOLIDATED ACROSS LEVELS

OF GOVERNMENT)

Government Revenue Government Expenditure

1. Direct taxes on labour income 1. Consumption expenditure
(by occupation and industry, (from standard ORANI)
progressive, can be indexed
or unindexed, levied on gross
labour earnings)

2. Direct taxes on non-labour income 2. [Invegtment expenditure
(by industry, proportional, (a fixed share of the
levied on gross operating total investment from
surplus net of depreclatlion standard ORANI)
and investment allowances)

. loyment beneflits

3. Payroll taxes (by industry, 3. Unemp
tevied on wage bills) {pald to unemployed)

~tested transfers

i, Property taxes {.e., rates and . Heans
land tax (by industry, (paid to those not in
levied on capital values) workforce)

5. Commodity taxes on intermedlate 5. Hon-means-tested transfers

inputs, inputs to capital (paid to everyone)

creation, household consumption,
exports and imports (from standard

ORANT)
6. Other wsa»wmnn taxes (from standard 6. "Other" outlays (linked
' ORANI) to movements in nominal
GDP)

7. "Other® revenue (linked
to movements in nominal GDP)

Total government revenue Total government expenditure
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The next four sets of equations (c) through () aggregate those other
components of government revenue modelled explicitly in standard ORANI,
and combine them with payroll, property and direct taxes to form a

measure of total government revenue,

In the equation set (g) the separate components of government
expenditure are added to form a measure of total government
expenditure. One component is government final consumption expenditure
on goods and services from standard ORANI. The fiscal extension also
identifies the government share of total Iinvestment expenditure and
introduces government transfer payments to various segments of the

population.

The fiscal extension then defines in equation set (h) two measures of
the difference between government revenue and expenditure. The first
measure includes investment expenditure in the definition of total
expenditure and thus calculates the government borrowing requirement,
The second measure excludes investment expenditure and therefore
calculates the government deficit on current account.

There follows a set of equations (i) which defines labour supplies and
unemployment in order to determine the number of people in each

employment status ecategory, and therefore in each transfer payment

category. Here the fiscal extension recognises that the labour demand
equations in standard ORANI define a demand for person-hours - the
product of persons and hours per person (Powell 1983). The labour

supply equations therefore explain supplies in both these dimensions.
Unemployment is then defined unambiguously as the difference between the

supply of and demand for persons, a definition which recognises that

6 A major difference between the 1977-78 and 1978-79 versions of the
standard ORANI database is that in the later verslon, payroll and
property taxes are counted as part of the payment for factors of
production (labour, land and fixed capital) rather than being
included as "other costs". Dee {1986b) deseribes how payroll and
property taxes were extracted from the ipput-output category
Indirect Taxes nec to enable this reallocation. A brief summary of
this process, along with the resulting payroll and property tax
estimates, is given in Chapter 6.

1"




hours per person may also adjust. Likewise, the number of persons not
{n the workforce is defined unamblguously as the difference between the
number of people in the population and the number of people in the

workforce.

The fiscal extension then deflnes aggregate consumption in equation set
(§) as a function of aggregate disposable income, where the latter

includes both disposable factor income and government transfer payments.

The income tax regime is described in equation gset (k) by specifying how
the average tax rate on labour income {ncreases as labour Income itself
increases, thus  capturing personal income tax progressivity.
Nevertheless, the modelling is flexible enough to allow alternative tax
regimes to be modelled by the introduction of exogenous changes to the

average tax rates.

Finally, the fiscal extension in equation set (1) defines aggregate
nominal GDP at market prices, a quantity to which the omnlibus "other"

government revenue and expenditure items have been indexed.

The equations written in Table 2.2 at the end of this chapter contain
variables that are denominated throughout as percentage changes.
imagine that at some polnt in time, a sustained shock is {njected into
the model through one or more of the exogenous variables, and that after
a hypothesized length of time T it can be assumed that all endogenous
variables have settled down to their new equilibrium values. The
percentage changes measure the amounts by which the variables, after
time T, will differ from the values they would have had at_that time in

the absence of the shock.

The equations in percentage change form are derived from underlying
level form equations by logarithmic differentiation. Unless otherwise
stated, the explanation that follows will focus on the underlying level
forms, since the intuition here may be easier. However, the level form
version of an equation will not be written down, nor its percentage
change form derived, unless it is felt that the mathematical derivation

is less than lmmediately obvious.
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2.1 Income and Factor Taxes - Labour

Several steps are required in order to define the separate components of
labour costs - payroll taxes, direct taxes on labour income and
disposable labour income. Various labour values y, either costs, gross
earnings or disposable income are first defined in equations (F1)}-(F3)
of Table 2.2 as the product (or sum, in percentage change terms) of the

quantity of labour employed x and various pre- or post-tax wage rates .

The revenues r from the direct and indirect labour taxes are then
defined as an average tax rate t multiplied by the appropriate tax base
for that tax, the base belng some labour value measure. Thus payroll

taxes are levied on labour costs in (F6) while direct taxes are levied
on gross earnings in Amzv.q

The tax revenue wedges are then specified in (F5) and (F7) as n:m,
differences between the various labour value measures, payrotl tax
revenue being the difference between labour costs and gross earnings,
and direct labour tax revenue being the difference between gross
earnings and disposable income.

Finally, payroll and direet tax revenues are aggregated across
occupations and industries {n (FB) and (F9) to give total tax revenue
measures, while in (F10) and (F11) economy-wide before- and after-incoma
tax wage rates are defined for use later in the model,

2.2 Income and Factor Taxes -~ Non-Labour

The modelling here is slightly more complicated since standard ORANI
identifies more than one source of non-labour income. Fixed capital and
agricultural land each attract a property tax, while the sum of gross
earnings to these factors, together with the return to workling capital,
form the tax base for dlrect taxes on non-labour income once
depreciation and investment allowances have been deducted.

7 In fact Australia's tax rules uuva payroll taxes to payrolls, the
gross labour earnings concept. Since the tax rate Is proportional,
however, conversion can be done by side calculations, e.g., a § per

cent rate on earnings {s equivalent to a 4.76 per cent rate on total
labour costs,




In standard ORANI, working capital forms a part of "other cost tickets"”,
the remaining part representing other indirect taxes net of indirect
subsidies. Furthermore, standard ORANI assumes the "quantity" demanded
of other cost tlckets inecreases directly with industry activity levels,
while the ‘"price" of other cost tickets can be either shifted

exogenously or indexed to the consumer price index.

Although working capital and indirect taxes have been assumed to perform
a similar role in production decisions, their tax implications differ.
Working capital forms part of the tax base for dlrect taxes on
non-labour inputs, while indirect taxes (net) are themselves a tax
revenue ltem. The fiscal extension must therefore distinguish between
the two. It seems reasonable to maintain the assumption that the
quantity of working capital (cash balances, Inventories, ete.) increases
with Industry activity levels. The quantity will then move in the same
proportion as other cost tlckets overall - the percentage change will
equal that of other costs. This is the ratlionale for using the quantity
of other costs as a proxy for the quantity of working capital in (Fil4),
an equation which deflnes the factor cost y for working capital,
Equations (F12) and (F13) similarly deflne factor cost values y for
fixed capital and agricultural land.

Elsewhere in the model, however, equation (F29) defines the prlce of
working capital as the product (or sum, in percentage change terms) of
an indexing term and a shift variable. The latter 1Is usually set
exogenously to zero change. Equatlon (F28) relates the price of working
capital to the overall price of other costs. The relationship is
derived by noting that the value of working capital, when multiplied by
an approprlate scallng factor to represent other indirect taxes, equals
the value of other costs. When it is also noted that the quantities of
working capital and other costs move together, the relationship
simplifies to one between (the percentage changes in) the price of
working capital, the prige of other cost tickets and the indirect-tax-

related scaling factor.
One implicatlon is that If separate assumptions are made to specify
exogenously the price of working capital using equation (F29), and the

price of other cost tlckets using equation {22.7) of DPSV, then the tax-
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related scallng factor would have to adjust endogenously to reflect the
additional relationship in (F28) between the values of working capital
and other cost tickets, More reasonably, assumptions could be made
about the price of working capital and the tax-related scaling factor,
with the price of other costs determined endogenously. In general, only
two out of the three entities can be specified exogenously by the model
user, More detall is glven when the model closure is dlscussed In
Chapter U,

Returning to the non-labour tax section of the model, equations (F15)
and {(F16) of Table 2.2 define property tax revenue on [ixed capital and
agricultural land as the product of an average property tax rate and a
tax base. The choice of tax base requires some explanation. Rates and
land tax are levied not on gross factor costs or any flow income stream
8 standard ORANI defines a capital
value for fixed capital, though not for agriecultural land. 1t is,

hovwever, a replacement cost concept, with the price for capital

but on unimproved capital values.

valuation I being the cost of a unit of newly created capital. It is
neither a historlic cost, market value nor unimproved value oo:nmcn‘c

Unlmproved values are determined by the tax authorities and revised from
time to time, presumably to allow some de facto indexing of property tax
revenue, If the time horizon which the model user has in mind s long
enough to suppose that unimproved values will be adjusted upwards in the
same proportion as the replacement cost of capital (which in this
context could be interpreted as an {ndustry-specific investment goods
price index), then the indexing parameter h in equation (F15) can be set

to unity and nominal revenue from property taxes on fixed capital will

8 This {s not to deny that property tax payments must be met from flow
factor earnings.

G A market value concept can be defined once a market for ex{sting
capital is introduced. Trade can occur because second-hand machines
are reusable within, if not betueen industries, or because financial
claims to the returns from existing capital are tradeable. The
latter approach requires financial assets. Work is underway to
introduce financial assets into a computable general equilibrium
framework for Australia (Adams 1986, 1987a, 1987b). Dee (1986¢c)
contains an example of introducing financial assets in an overseas
context.




be so »:amxma.do Alternatively, if it 1s supposed that over a short
term horizon unimproved values will not be ad Justed, then the indexing
parameter h in (F15) can be set to zero and nominal revenue from
property taxes on fixed capital will then be tied to the quantity of
capital alone, with no effective price or valuation mab:mnam:a._¢
Either way, the indexing parameter h should be interpreted as an
{nvariant policy parameter, its value depending on the freguency with
which tax authorities revise unimproved values relative to the
hypothesized length of tlme required for the model varlables to reach
thelir new equilibrium values in the face of a shock.

In the case of agriculturgl land, no capital value concept is defined in
standard ORANI. For the purpose of Indexing property taxes on
agricultural land, the appropriate valuatlon concept can be assumed to
move in proportion to the flow rental price of agricultural land. This
assumption implies {n turn that all increases in agricultural land
productivity are capitallsed so that the gross rate of return (the flow
rental price divided by the capltal value) is constant. Qver a time
horizon long enough for this assumption to be reasonable, the indexing
parameter in (F16) can be set to unity and property taxes on
agricultural land can be indexed to the rental price of agricultural
jand. Over shorter horlzons, h can be set to zero and nominal revenue
from property taxes on agricultural land will be tled to the quantity of
agricultural land alone. fgain, the Indexing parameter should be

thought of as an invariant policy parameter.

Property tax revenue on fixed capital and agricultural land is specified
in {F17) and (F18) as the wedge between factor costs and gross earnings
for each factor. These gross earnings are added in (F19) to the factor
cost of working capital to define gross operating surplus in each
industry, Direct tax revenue on non-labour income becomes the wedge in

(F21) between gross operating surplus and disposable non-labour income.

10 The use of an index over all investment goods assumes there Is no
change iIn the relative price of unimproved land and its

improvements.

11 Only when all direct income taxes, property taxes and other taxes
are fully indexed will the real variables in FH-ORANI be homogeneous
of degree zero With respect to the exchange rate and all domestic

prices.
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Tax revenue on non-labour income is itself defined in (F20) as the
product of an average tax rate and a tax base. Taxes on non-labour
Income are levied on a base consisting of gross operating surplus net of
depreciation and investment allowances. Although the interest paid on
loans for business purposes is also deductible for companies and the
self-employed {n Australia, these interest payments are channelled
through the financial system to become the taxable interest income of
individual bank depositors and debt instrument holders who are ,w:m
ultimate creditors to Industry. Since this form of business deductinn
therefore has a taxable counterpart which is also included in nmn
model's concept of non-labour income, business loan interest :

is not

counted as a deduction from total non-labour Mzoosm.dm The level form
equatfon from which (F20) derives may not be obvious, so the details

will now be spelt out.

The underlying level form equation behind (F20) is as follows:

YK YK
RIS = T v8 - (1
R S T P IE TR o
YK YK
where T
. ab and mu are the average tax rate and tax revenue for
non-labour {income {n {industr g
surplus (N y b mﬁm+.vb is its gross operating
r X(ga1,2)y and «u are the real capital stock and real

investment in Industry j, =u is the price of a unit of its capital
4, is .
3 thus the depreciation rate for tax purposes, deflned as a
proportion of the value of an industry's capital stock, and A, {3 the
Investment allowance rate, defined as a proportion of an ’

ind !
Investment mxum:awncwm.,w o

: In standard ORANI, a rate of real economic
epreciation was defined for each industry and assumed to be constant
Here, a different notation is used to reflect that depreciation for tax

purposes need bear no relation to real economic depreciation.

Furthermore, the depreciation rate for tax purposes is not necessarily

as
sumed constant, 80 itg associated percentage change

variable § a
] ppears in (F20) and may thus, for example, be subjected to

an exogenous shock to represent a change in depreciation allowance

The effective tax rates im
plicit in the f1
1 Mmmmmwwﬂmsw double taxation of dividends scal database nevertheless
] e capital stock and »=<mmnam=n. ex
enditure
replacement cost, so that both amvwmhwmnhoz mh%m vontmant

allowances are lmplicitly indexed. {nvestment

17




policy. Logarithmic differentation of (1) above leads to (F20) In Table
2.2 where the lower case letters there measure percentage changes in the

asgoclated upper case variables.

Finally, property tax and direct tax revenue is aggregated across
tndustries in equations {F22) and (F23) of Table 2.2 to obtain total tax
revenue measures, while aggregate, economy-wide gross non-labour
earnings and disposable non-labour income are defined in (F2U) and (F25)

for use later in the model.

This now completes the description of the modelling of taxes on
non-labour income. It will be noted that no explicit provision has been
made for a capital gains tax, even though a tax on real (i.e., indexed)
capital gaing at ordinary rates of personal or company income tax was

introduced in Australia in June 1986.

One difffeulty with incorporating a capital gains tax In the fiscal
extension is that a capital gain is a dynamic concept - it measures the
change in value of existing capital between the time that a shock 1is
injected Into the system and the time that variables have settled down
to their new equilibrium values. FH-ORANI is not dynamic but
comparative statie. It can measure the amount by which the value of all
capital In the new equilibrium will differ from the value it would have
had at that time in the absence of the shock. This latter value need
not equal the initlal value of existing capital if, for example, there
is some underlying trend rate of capital accumulation whereby additionsg
are made to existing capital over time even fn the absence of a
u:oox.“z Alternatively, there could be a trend rate of real
appreciation in capital prices, even without a trend rate of physical

additions,

The second difficulty with incorporating a capital gains tax is endemic
to all models. Although It is relatively easy, at least in a dynamie
framework, to model omn%awp gains on an accruals basis, it is more
difficult to model them on the basls on which they are taxed - a

14 A forecasting version of ORANI has been developed by Dixon and
parmenter (1987, 1988) which, among other things, adds dynamic
equations explaining trend omvwnmw acoumulation to the standard

ORANI framework.
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reallsatfon basls. On the latter basis, gains in the value of existing

capital are taxed only when the capital asset changes hands.

One way of incorporating a capital gains tax would be to treat it either
as a funny sort of property tax, or as a funny sort of direct tax on
non-labour income. In the former case, some judgement could be made an
to a realistic rate of turnover of existing capital relative to f{ts
total value in the face of a capital gaing tax, recognising that with a
tax now In vrmcm the turnover rate is likely to be lower than has
historically been wqm ammm. With the real fncrease in turnover value
taxed at aowuo1mam.of pergonal tax rates, an estimate of the (irst 10::&
revenue ralsed by the tax could be mide, prior to subsequent ad Justment
in the economy, and the reSult converted Into’ an equivalent increase ip
property tax rates on the total value of capital. Some similar
conversion could likewise be made {f a capital gains tax were to be
treated as a kind of direct tax on :orxwmcocﬂ _scoam.v The Issue here

however, Is whether a capltal gains tax ls behaviourally more like a nuh
on wealth or more like a tax on income flouws. The fact that the tax
rates are corporate and personal rather than property tax rates could be
taken Into account in the empirical conversion. .

Alternatively, capital gains tax revenue noG_a be  modelled
explicitly. 15 The method requires a trend rate of appreciation (n real
capital values between time t {when a shock is injected) and time t + T
(when the new equilibrium is reached) to be supplied as a piece of data
from external sources. The method then ést'lmates how this trend rate of
real apreclatfon would be affected by the shock itself, using the
information generated by the model on how capital values in period t « +

will differ from the values they would ‘have had at that time in the
absence of the shock, \

In level terms, Qan:m xbw as the physical capital existing in industry
} at ﬁmﬁpoa t, =gn as the Initial real price of capital in period t
and =uﬁn’av as the real price of that eapltal in pertod t + T. Then the
revenue accrulng from a real capital galns tax in pertod t + T, prior to

any shoek, can be deflned as

i5 I am {ndebted to Alan Powell for outlining this approach,

9




R R (2)
Ri(temy © xbn~=uAn+4v - =_n_<ba_

is the proportion of existing capital that changes hands

where <b , '
riod t and t + T and where 4_ {s the real capital galns tax

betuween pe
rate.

Now take logarithmic differentlals of (2) at period t + T to find out
how the capital gains tax revenue collected in period t + T will differ
The important point is that neither the initial

R
quantity of capltal xun nor the initial value mu« will be affected by a

shock injected at period t that does not work fully through the system
until period t + T, Logarithmic differentiation therefore gives

as a result of a shock.

R
-F:m s v o+t (3)
e TR APLE LS I I
J(E+T) Jjt

where lower case letters In (3) represent percentage changes in the

corresponding upper case variables in (2).

Equation (3) can be used to explain how capltal galns tax revenue will

change in response to a shock, once a value for the trend rate of real

R R -t i rovided as data and once the
apprecliation =pﬂn§av\~suﬁﬂ+4v =bn_ s p

variable awAn+av representing the percentage change in the real price of

existing capital s defined In terms of other variables in FH-ORANI.

The variables vy and nb would normally be treated as exogenous.

is that FH-ORANI contains no variable
In the long term, it

The remaining problem, once agaln,
representing the market price of existing capital.
would be reasonable to assume that existing caplital was valued at

replacement cost (l.e., that Tobin's q was equal to unity), In which

case nwnn+av could be defined as

R ~ (3) ()
"iesr) Ty 7 F

is {the percentage change in) the creation price of a unit of

where =_ .
3 {s (the percentage change in) the consumer price index,

capital and ¢

the deflator used by the Australian tax authoritles when defining real

capital gains. Both these variables are defined in standard ORANIL.
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In the short term, it may be more reasonable to assume that the market
value of existing capital fluctuates with short term profitabllity

(i.e., that Tobin's q 1s not constrained to equal unity), In this
R
case, :bﬁn+ﬂv could be approximated by
R LN (3) =
a,:«ﬂ: = uﬁm+fmv._ E (5)
where vAdv fs the rental price of capital, again defined in

{g+1,2)]
standard ORANI., Either way, a method of treating capital gains taxes

remains to be incorporated in future versions of FH-ORANI.

2.3 Other Non-commodlity Indirect Taxes {net)

Other non-commodity indirect taxes (net) have been modelled in Table 2.2
as a simple scaling factor - the amount by which working capital costs
must be scaled to obtaln other costs in total. There are several
reasons for this choice. The first 1s that other indirect taxes (net)
comprise those miscellaneous taxes and subsidies which cannot be
directly assoclated with a particular commodity or factor flow. They
cover the taxes on the ownership and operation of motor vehicles paid by
business, those stamp duties which cannot be associated directly with a
financial service flow, aven once-off items such as the compensation
paid to farmers for losses incurred when sanctions were applied against
the USSR and Iran. With such a diverse collection of taxes and
subsidies, it is difficult to identify a single tax base in the model to
which these indirect taxes (net) could be seen as applying. A secaling
factor interpretation sidesteps the question of the tax base.

The second reason for modelling indirect taxes net of subsidies as a
scaling factor is that while the indirect taxes (net) may be either
positive or negative, corresponding values for the scaling factor would
be greater than or less than one, but generally always positive. In
general, varlables such as an indirect tax rate which can pass through
2ero should not be modelled in ORANI's percentage change form, but a

scaling factor which is always positive can be.

The model sees Indirect taxes (net) as the wedge between working capital

costs and other costs in-total. Indirect tax revenue by industry is

21




therefore defined in (F26) as the difference between the value of other
costs and the value of working capital. Although no tax base has been
explicitly identified for indirect taxes {net), the behaviour of this
source of government revenue is implicitly determined by the cholce made
about which pair of variables among working capital, other costs or the
tax-related scaling factor is specified as exogenous. Indirect taxes
(net) comprise a number of miscellaneous items, but 1t would be
reasonable in most circumstances to suppose that the overall revenue
ad justs along with industry activity levels. This would be achleved by
designating the scaling factor as exogenous, since indirect taxes (net)
would then bear a constant proportionate relationship to working capital

16

costs, which in turn are tled to activity levels.

Aggregate revenue from other indirect taxes is obtained in (F27) by
adding across industries. As noted earlier, the unit value relationship
petween working capital, other costs and the tax-related scaling factor

is given in (F28), while (F29) defines the indexing possibilities for
the price of working caplital,

2.4 Commodity Tazes less Subsidies

The equations in this group gimply aggregate across commodities the
commodity taxes and customs duties tdentified in standard ORANI to
obtain total commodity tax revenue measures, both for particular taxes

and across all taxes., The modelling here follows the tax treatment in

DPSV, with the general variables g{.) denoting tax rates., However, the
implemented version of standard ORANI now uses tax variables defined as
ad valorem tax levied on basic

the power (one plus the rate) of an
values. The implemented versions of (F30)-(F34) therefore take a form

similar to (F26), defining tax revenue as the difference between tax-
{nclusive and tax-exclusive commodity values. The new tax treatment and

its implications for the form of equations (F30)-(F34) is spelt out in

Chapter 5.

16 With thls closure, the scalling factor tn equatlon (F28) could in
fact be interpreted as the “power” (one plus the tax rate) of a tax
which applies to working capital costs. Given the diverse nature of
these taxes, houever, the scaling factor interpretation is
preferred. Further, 1t would remain appropriate when the link
between Indirect taxes and working capital costs was broken in

alternative closures.
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2.5 Other Government Revenue

This omnibus revenue category represents all remaining sources of
government revenue that are not easily explained by simple extenstons to

standard ORANI. Conceptually, these sources can be divided into two
types.

The first type of revenue i3 transfers to government not associated with
any flow of goods and services. Although direct taxes to government
fall into the same category, the sources of direct tax transfers are
readlly identified within standard ORANI as the owners or users of
primary factors. Either the sources of the miscellaneous transfers
included in the omnibus category are not readily ldentified, or the
amounts involved are judged too small to be worth modelling
separately. These miscellaneous transfer items include estate and gift
duties, that portion of the tax on the ownership and operation of motor
vehicles pald by households rather than business, and a portion of
primary production taxzes apparently treated by the Australian Bureau of
Statisties as a tax transfer rather than a charge on goods and service
flous (see Chapter 6 for details).

The second type of miscellaneous government revenue i{s the income earned
by government through its direct operation of productive enterprises, or
through its ownership of stocks, bonds and other financial asgets zm*nz
entitle {t to a part of the income stream from capital somewhere in the
economy. Included in this revenue category is the income from u:c__m
enterprises and income from interest, rent, dividends and royalties

Were the income to have been traced back to a particular »:a:mmw«
source, then the amounts could have been treated as a type of direct mmw
on non-labour income In that industry, with implieit tax rates of one
hundred per cent for public enterprises and something less than one
hundred per cent for industries in which government had a partial stake
as shareholder or creditor, It was felt, however, that this wnnaowcm
would have entailed more attention to the personal, or at least
institutional distribution of income than was warranted In a model :w»o:
elsewhere considers only the functional distribution.
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The omnibus category "other government revenue" in equation (F36) can
either be treated as exogenous or tled to nominal GDP at market
prices. The first optlon allows other revenue to be held constant in
nominal terms, while the second allows It to be held constant relative
to GDP. In elther case, the shift term allows other revenue to be
changed exogenously, elither in nominal terms or relative to GDP. A
measure of nominal GDP at market prices is defined later in the model.

flthough no attempt has been made to treat in detall the separate
sources of this “other" revenue to government, consistency with
macroeconomic identities requires that it be a deduction from the income
of some entity elsewhere in the economy. In a spirit of agnosticism,
other government revenue is treated later in the model as a deduction
from economy-wide disposable income in the process of explaining

aggregate consumption.

2.6 Total Government Revenue

Here, the various sources of government revenue from direct taxation on
labour and non-labour income, from payroll and property taxes, from
other indirect taxes (net), commodity taxes net of subsidies and "other"
government revenue are added to form a measure of total government

revenue.

2.7 Government Ezpenditure

This set of equations in Table 2.2 firstly aggregates across commodities
in (F38) the government current expenditure on commodities from standard
ORANI to obtain a measure of aggregate government current
mxnm:QM«:ﬂm._q It then defines in (F39) government Investment
expenditure as a simple fraction of the total Investment expenditure

contained in standard ORANI.

Three kinds of government transfer payments are then introduced. In

each case, government 1s assumed to set the real level of transfer per

17 Conceptually, the commodities should be valued at purchasers'
prices, but since standard ORANI currently does not make vwo<~m»o:
for margins and taxes on government purchases, purchasers’ prices
are equal to basie values for this [inal demand category.

2

lsaa?mmﬁgvxl

g

o, S

%

o

L

R

e

reciplent. Total expenditure on the transfer is then indexed to the
consumer price index to keep the real transfer per recipient constant,
Finally, total expenditure on the transfer varies with the number of
reciplents. The three types of transfer are distinguished according to
recipient. Unemployment benefits in (FU0) are pald only to the
unemployed. Means-tested benefits in (FU1) are paid only to those not
in the workforce. Non-means-tested benefits in (FU2) are payable to
anyone in the population. The numbers of people in each employment
status category are explalned later in the model.

The model then defines an omnibus "other" government expenditure
category in (F43) which can be held constant either in nominal terms or
relative to nominal GDP. Like the omnibus other revenue category, the
expenditure item contains several small miscellaneous transfer items
which it 1is felt are not worth modelling separately. These include
grants made to private individuals for capltal purposes, government
unfunded employee retirement benefits and transfers overseas. In 1978-
79, however, almost 80 per cent of this item comprised government
interest paid on the government debt instruments used to finance budget
deficits (ABS 1981b). At first sight, it might seem possible to
endogenise these Interest payments within the fiscal extension.
However, the extension explains only the government's current deficit,
not the total amount of government debt outstanding as the result of
current and past ammyn»aw._m For this reason, "other" expenditure has
been treated in the same way as "other" revenue. Other government
expenditure must nevertheless become the income of some entity elsewhere.
in the economy. Later in the model, it is treated as an addition to

economy-wide disposable income in -the process of explaining aggregate
consumption,

Finally, two measures of aggregate government expenditure are defined in
equations (FlUll) and (FU5) of Table 2.2. Total expenditure includes
investment expenditure as one of {ts components, while current
expenditure excludes investment. Corresponding to these definitions of

government expenditure are two broad-based government expenditure price

18 The forecasting version of ORANI documented In Dixon and Parmenter
(1987, 1988) contains sufficient dynamics to explain debt levels and
debt accumulation,
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tndices, defined in (FU7) and (FUB) as appropriately weighted
combinations of the prices of the separate ltems of government
o:nwm<._o A narrower index, defined in (FU46), ls the government current
expenditure price index over the prices of goods and services in current

expenditure.
2.8 Government Budget

Two nominal measures of the government budget deflcit are defined in
(F49) and (F51) from the two measures of aggregate government
expenditure, glving a total nominal borrowing requirement and a nominal
defleit on current account. The definition of borrowing requirement
used in the model abstracts from any government net lending, and thus
differs slightly from the concept used in government finance
publications. Since the deficit, on elther measurement, could
conceptually change sign, the model has defined each nominal measure as

an absolute rather than percentage change.

Associated with each nominal measure of the budget deflcit is a real
measure, defined in (F50) and (F52). Thus when simulating a situation
in which the government budget constraint ts binding, the model allows
the defleit to be set exogenously in elther real or nominal terms. The
behaviour of the nominal deficlt may be of interest to policy-makers in
the short term. However, nominal deficit growth need not translate into
real deficit growth. Suppose that from an itnitial position of deficit,
poth revenue and expenditure grew by the same proportion in nominal
terms, in line with an increase in the price of government outlays.
Then the deficit would widen in nominal terms, even though it would be
unchanged in real terms. The model's real deficlt measures correct the
growth in both revenue and expenditure for the growth in the price index
of government expenditure and would, in the above situation, register

zero real defieit growth. A deficit fixed in real terms would be the

19 The investment goods price index used in (FU47) is defined in ORANI
as an index over the investment expenditure of endogenous investment

industries only. The implemented version of {(FU7) uses a more
general index deftned over Investment expenditure by all
industries. Ideally, the more general index should also use

government rather than total investment expenditure weights. This
would be possible once data on government investment by industry was
obtained.
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sultable assumption to make in exercises designed to compare the welflare
effects of alternative tax 1mm_3mm.mo

2.9 Labour Supplles and Unemployment

The primary purpose of this set of equations ts to explain the number of
people In each employment status category as an outcome of the
interaction between participation, labour supply and labour demand
decisions. Since standard ORANI contains well-defined labour demand
equations for each occupation in each industry, most of the modelling in
this sectlion focuses on participation and iabour supply. Because the
theoretical structure Is taken essentially intact from sources which
explain labour supply in a labour-leisure-consumption-saving choice
framework, the labour supply modelling also lays the groundwork for
explaining aggregate consumption behaviour.

On the demand side, the fiscal extension deflines standard ORANI's demand
for person-hours by occupation and industry in (F60) as the product of a
demand for persons and a demand for hours per person. With the absence
of any further equations explaining an Industry's relative preference
for persons and hours per person, the model assumes an industry to he
indifferent whether additional person-hours are filled by additional
persons or by additional hours from existing employees. This clearly
abstracts from technological and demand conditions which might oo:mnﬂmmr
industries in thelr choice of overtime and shiftwork.

On the supply side, labour supply is seen as involving three separate
decisions:

(1) There s flrstly the decision to participate, i.e., to be a
member of the workforce.

(1) Given the decision to participate, there is the decision of

which occupation to pursue.

20 In the context of a model in which the government budget is alwa
balanced, Shoven and Whalley (1977) advocate making wmm noaomqwmouw
on an equal real yield basis. In the current model this would
correspond to the Jjoint assumptions of a fixed real deficit and
fixed real government expenditure. i
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(111} Given the choice of occupation, then for those who can flind
employment {n that occupation, there is the declision of how

many hours of work to offer.

The participation decision is captured in (F53). Empirlcal studles in
Australia and elsewhere show that participation rates depend cruclally
on demographic characteristles of the population and are related to such
decisions as family formatlion. The fiscal extension abstracts [rom
these influences, assuming the demographic structure to be constant over

the time horizon considered in FH-ORANI experiments.

Of the possible economic influences on participation decisions, three
have been shown to be important. Kerrison (1986a) discusses more fully
the theoretical basis for these influences and revieus some of the
empirical studies made for Australia, As a result, equation (FS53)
models the participation rate (i.e., the size of MJ@ labour force
relative to the size of the working-age population®’) as depending
firstly on the real wage rate. As the real wage rises, the opportunity
cost of being out of the workforce increases. This attracts more people
to enter. The sign of the elasticity with respect to the real
wage 4M {s therefore positive. A priori, one might expect participation
behaviour to depend on some kind of expected or average after-tax wage
rather than a before-tax wage. However, the model's elasticlty value
given in Chapter 6 1s based on empirical studies which invariably used 3
gross wage concept. A before-tax real wage measure is therefore used in

the model's participation equation.

The participation rate is also assumed to depend on the unemployment
As this rises, unemployed individuals way become discouraged and
Alternatively, new household members may Join the

rate.
leave the workforce,
workforce to replace the wage income of those unemployed. The [ormer

effect appears to dominate and the sign of the elasticity with respect

to the unemployment rate <m is therefore negatlve. Finally, the

21 The formulation in (F53) uses the nmqoo:wmmm nrwmmmawwomwm MM“UQNMM
households,
ORANI variable q, the number of (3tso the
king-age indlividuals in
tage change in the number of wor
wmmmmanm:. on ﬂ:m assumption that average household size and age
structure does not change over the model's npam.:oﬂnno:.
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participation rate depends negatively on real per ecapita non-labour
income. As this Increases, individuals can buy lefsure by foregoing

wage income and leaving the workforce. The sign of the elasticity with
3

respect to real non-labour income 7

is therefore negative.

Non-labour income in (FSH) comprises non-wage factor income and the
various types of government transfers, including “other" government
expenditure net of "other" government revenue. Non-wage factor income
is itself equal to the aggregate disposable non-labour income defined in
(F2u), but net of disposable non-labour income aceruing to foreigners.
It 1s defined fully in the Horridge extension of the next chapter.

Empirical studles have invariably showed that ad justments to
participation rates do not oceur uniformly across all demographic
groups. Kerrison (1986a) suggests that over the time horizon relevant
for FH-ORANI, adjustments in Australia's participation rate at the
margin have tended to oceur primarily through the retirement decisions
of older groups. She proves formally that if an economy-~wide
participation relationship is an aggregate of the behaviour of a
responsive and an unresponsive group, the economy-wide relationship will
have the form of (FS53) and (F54), but with group-specific income shares
in (F5U4). Specific groups could be expected to have shares of the
different components of non-labour income which differed [rom
economy-wide shares. In particular, the older age groups could be
expected to have higher shares of non-vage factor income (through
financial assets accumulated over their lifetime entitling them to a
claim on the income streams from capital in the economy) and higher
shares of means-tested benefits (old age pensions} in their total
non-labour income than for the economy as a whole. Tha formulation of

(F54%) allows the income shares to be group-specific rather than
economy-wide,

The occupational choice declision is captured in equation (F57). The
supply of persons to each occupatlon, relative to the number of people
in the labour force, responds to relative expected occupational wage
rates. Occupational wages are defined in (F55), while (F56) multiplies
these by occupational employment rates to give an expected uage
measure. Occupational employment rates are In turn defined by

occupatlional demand for persons relative to supply of persons through
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equations (F61) and (F63). The transformation elasticity in the
occupational cholce equation measures the ease with which people can
change occupations once they have entered the workforce. Empirical
estimation for Australia by Powell, Parham, Sams, Hiep and Rimmer (1984)
shows the elasticity to be fairly low - around -0.8 (the parameter
appearing in equation (F57) is actually the negative of the
transformation elasticity and its sign is therefore positive). Note
that the cholce 1is assumed to be over occupations but not over
industries. The implicatlion is that while it might be difficult, though
not impossible, to change occupations, it i3 perfectly easy to change
industries while staying within a single occupational category. The
implication seems reasonable where sufficlent industry options exist.
It would not be reasonable in a one-horse-town, but the appropriate

solution would then be to add a regional dimension to m=‘0m>z_.mm

Finally, the number of hours offered per employed person In each
occupation and industry is described in equation (F58). Hours worked is
seen as a result of the labour-leisure:consumption-saving tradeoff,
along the lines of Tulpulé and Powell (1978) and Tulpulé (1380). Hours
worked in each occupation and industry therefore depend on real
after-tax wage rates in that oceupation and industry, and real
disposable non-labour income per employed person. Once again, the use
of group-specific shares of the different components of non-labour
fncome in (F59) will ensure that the resulting measure relates to
employed persons. The non-wage factor income component is the measure

that 1s net of non-labour income accruing to foreigners.

The supply of person-hours to each occupation and Industry is a
combination of these three separate labour supply decisions. While the
behavioural elasticity estimates for use in these equations are given in
Chapter 6, one aspect of the numbers is worth repeating here. Hours
worked respond slightly, and negatively, to real wages - Australia faces
a backward bending curve in this dimension of labour supply cholce.

Nevertheless, the relevant quantity to be matched with labour demand is

22 In its normal long run closure in which aggregate but not
occupatlon-specific employment is fixed, the standard version of
ORANI assumes elther that It s perfectly easy to change
occupations, or that there is a sufficient number of unemployed in
each occupatlon to satisfy any relative demand shifts.
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person-hours, not hours per person. A second dimension therefore
involves participation, the supply of persons, and this responds
slightly but positively to real wage rates. The positive regponse of
persons ls roughly as large as the negative response of hours per person
30 that the economy-wide labour supply curve for person-hours would seem
to be almost vertical in real wage space. However, the abllity, albeit
limited, of people to switch occupations ensures that the supply of
persons and person-hours to each occupation will be more elastic than to

the economy as a whole, l.e., will be upward sloping and less than
vertical.

The remaining equations in this sectlon of the model show how labour
supply reacts with labour demand to determine employment  and
unemployment levels. An  important assumption here {is embodied in
equation {F62). The model assumes market clearing for hours per person
employed; the number of hours per person demanded equals the number of
hours per person supplied. The model user's choice of closure will
influence the mechanisms which ensure this market clearing for hours per
person employed,

An important closure choice with respect to the labour market concerns
the degree of wage rigidity. 1If wages are rigid, then labour market
adjustments will tend to occur via adjustments to the number of persons
unemployed; If wages are more flexible, then labour market ad justments
may occur through wage flexibility alone. The polar cases are
{llustrated, in simplified terms, In Flgure 2.1. More detalled
discussion of model closures is given shortly, and in Chapter Y.

If the labour market closure allows wage flexibility, then wage
ad Justments may, among other things, help to ensure that those employed
are working their desired number of hours. If the closure instead
incorporates a degree of wage rigidity, then adjustments to the number
of unemployed may help to ensure that those still employed are on their
supply curves for hours worked. In a general equilibrium context, of
course, indirect influences will also have a role to pilay in ensuring
market clearing for hours per person employed. For example, the perfect
mobility of workers of a given occupation across different industries is
likely to be particularly important.
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FIGURE 2.1 : A SIMPLIFIED ILLUSTRATION OF ALTERNATIVE LABOUR MARKET
CLOSURES '

Real
Wages

Persons

This diagram simplifies the labour market by lgnoring variations in
hours per employed worker. In real wage-persons space, labour demand is
initially DD and labour supply is S5. At an initial real wage of W,
employment Is given by the point A and unemployment i{s given by the
distance AC.

Consider a shock to the economy which shifts the labour demand curve to
D'D'. The new equilibrium depends on whether real wages or unemployment
are treated as exogenous.

(1) With real wages exogenous and unemployment
endogenous, the real wage stays at W, unemployment
shifts to BC and employment shifts to the point B.

(11) With real wages endogenous and unemployment
exogenous (say, because the distance AC represents
some natural level of unemployment), the real wage
shifts to W' so that unemployment EF equals the
initial level AC, and employment shifts to the point
E.
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The assumption of market clearing for hours per person employed has the
modelling advantage that those employed are always on their hours
supplied curves, and thus aluays remain on thelr consumption, saving and
other curves that are determined Jointly with hours supplied in a
wwvocw-Hm»u:vmxoc:mcauw»o::uu<*:m framework. Consumption and savings
functions for the employed are introduced later in the model, as are
geparate consumption and savings functions for the unemployed and those
not in the workforce. The assumption of hours market clearing simply
means that the model abstracts from issues of unfilled overtime or

underutilisation of existing employees (Powell 1983).

mnapwm1_w, the model specification ensures that industries are always on
thelr demand curves for pergon-hours by occupation, and thus remain on
the other factor demand curves that are determined jJointly with labour
demand in the cost-minimising factor choice framework of standard
ORANT . This 1is implicit in equation (F60) where levels of persons
employed, which need not equal the levels of persons supplied, ecan
adJust residually to ensure that persons and hours per person together
meet {ndustry demand levels,

Finally, aggregate employment of persons is defined in (F64). Hote that
thls measure differs from standard ORANI's existing measure of aggregate
employment of person-hours. The number of unemployed is then defined in
(F65) as the difference between aggregate supply of and demand for
persons, while the number of people not in the workforce is defined in
(F66) as the difference between the population and the number of persons
in the workforce. The number of unemployed has been expressed in
percentage rather than absolute change terms. This assumes that the
variable will never change sign, f{.e., that the labour market for
persons will clear or be slack, but there will never emerge an excess
demand for persons.

Figure 2.2 provides a diagrammatic summary of the complete structure of
the labour market module of the fiscal extension. Suppose the real wage

In each occupation and industry {s fixed exogenously. Given the

structure shown in Figure 2.2, fiscal ORANI's labour market can operate

in  the following way. Any shock which affects the demand for
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Lapour demand

{person-hours)

LABOUR MARKET MODULE OF FI1SCAL EXTENSION

Horkforce
Labour supply
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FICURE 2.2
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person-hours Is likely also to affect the number of hours existing

employees are willing to supply. After they adjust their hours worked,

the number of persons employed can then respond residually to ensure
- .

that the new demand for person-hours is fulfilled. This and any
adjustment to labour force participation and occupational cholece will

e R _w,./.ﬁs.[l.M
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then determine aggregate unemployment and the way this s divided among
occupations.

~
Occupation 1

i ST B it tinc

As 1s usual within an ORANI framework, however, variations on this story

can be obtalned with alternative closures in the same model framework

Hours of work
per employed
person
|
i

Though closures for the entire model are discussed in more detall in
e ] 2,

Chapter 4, several labour market alternatlves are mentioned here.
Ay

For
industries where it {s judged infeasible to marginally adjust hours per

Occupation M

worker (industries which require continuous 2U hour operation in three
xw shifts would be one example), hours per person could be set exogenously

and the appropriate industry and occupational wage shift variables could

Saving
per employed
person

persons

be made endogenous (to measure required changes in shift work premiums).

Employed

AN e .; Stmilarly, a move to full employment, i.e., to market mwmmwmzm for
N persons, could be modelled by exogenously shifting
employment rates while providing for wwmxhcm~wnw
occupational wage rates, The appropriate shocks to occupational
employment rates would be whatever was required to move them from their

occupational
in  relative

A
LY
Occupation M
per employed
person

Consumption

initial levels to 100-x per cent, where x represents some irreducible

minimum level of frictional unemployment for each oceupation,

Calculation of these shocks would f(irstly require data on current
employment rates by occupation or, equivalently, on current unemployment

rates by occupation. Unemployment statistics are now available by
occupation of previous job,

Unemployed
persons

although the occupational classification
does not exactly mateh the IMPACT classification outlined im DPSV.<3
Work 1is also under way to obtain an indirect association between the
unemployed and the occupation in which they are currently seeking work,

via the Income and Housing Surveys published by the Australian Bureau of
Statistles.

Occupation 1

Saving
per person

unemployed and
not in workforce

Caleulation of full employment shocks would also require

Not in
workforce

in

23 However, the Australian Standard Classification of Occupations
(ASCO) has been gradually Introduced in the presentation of ABS
statlsties since September 1986 and, at its flinest level of

apmwmmqmmwn»o:. maps relatively easily into the IMPACT
classification.
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not in workforce @~ =~~~ =—" "~
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Unemployed and
Consumpt ion
per person
unemployed
workforce

and not
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estimates of x, measures of the irreducible or '"natural” level of
unemployment in each occupation. No known attempts have been made to
estimate these by occupation, although for many purposes it may be

sufficient to assume x = 0.

finother possible closure would be to allow aggregate {but not relative)
real wage flexibllity so as to hold fixed the aggregate number of
unemployed. This would represent the maximum degree of labour market
flexibllity possible in an economy in which relative wage ad justment was
diffteult to achleve, In closures such as thls, the endogenous
ad justments produced in occupation-specifie employment rates could
possibly be unrealistic, lmplying for ekample that the available supply
of a particular occupational skill was more than exhausted. Estimates
of current unemployment rates by occupation could be used to run an

independent check for such unrealistic results.

2.10 Aggregate Consumption

Aggregate nominal consumption of employed persons is written in equation
{(F67) of Table 2.2 as the product of real consumption per employed
person, the number employed and the consumer price index. fleal per
capita consumption depends on the same varlables as does hours offered
per employed person, and has been derived and estimated in the same
choice [ramework. In particular, it depends on real per capita
non-labour income of the employed, ltself comprising non-wage factor
income (net of lincome accruing to foreigners) and the various types of
government transfers, including "other” government expenditure and net
of "other" government revenue. The addition of a shift term to this
consumptlon function allows the aggregate consumption story introduced
in this section to be f<m1ﬂwaam:. should the user want to retain the
story and macro closure options of the standard ORANI model core. Its

role will be discussed in more detail in Chapter U.

{n order to explain aggregate consumption of the entire economy, an
explanation is required of aggregate consumption by the unemployed and
those not in the workforce. In the absence of theoretical or empirical
work for Australlia on this score, the model assumes in (F68) that those

who are not among the employed consume all their income, i.e., that only
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the employed m»<m.m: Consumption of the unemployed and those not in the
workforce changes in striet proportion to their total disposable income,
which in turn comprises both disposable non-wage factor {ncome (net of
{ncome acecruing to foreigners) and government transfers, but by
definition excludes any wage income. The income shares in this equation

agaln are group-specifie.

Economy-wide aggregate nominal consumption expenditure i3 then defined
in (F69) as the sum of consumption by the employed and by the remainder,
the unemployed and those not In the workforce. Finally, aggregate
saving is defined in (F70) as the product of real per capita saving of
the employed, the only group to save, the number of employed and the
consumer price index, where real per capita saving of the employed
depends on the same variables as their consumption and hours worked,
its inclusion is simply for completeness.

2.1 Income Tax Regime

As explained in Chapter 1, the model recognises progressivity In the tax
rates on labour income. Under a progressive regime, average tax rates
are not constant, but increase as taxable labour income increases. Hote
that average tax rate changes will occur continuously (though with

Jjumps) even if marginal tax rates vary only in several discrete steps.

The average tax rates on labour income in (FT71) are modelled explicitly
as functions of gross labour earnings per employed person by occupation
and industry. Of course, in reallty the average rate of tax collected
for a given occupation and industry would itself be a composite of rates
for many individuals distributed at different points in the tax scale.
At its present stage of development, the fiscal extension has nothing to

244 MeAleer et al. (1979) make a similar but slightly weaker assumption,
namely, that the unemployed have a marginal propensity to consume of
unity. Williams (1980) instead assumes that the average propensity
to consume of pensioners 1s about half-way between unity and the
national average, an assumption consistent with a range of different
values for the marginal propensity to consume. The different
assumptions reflect paucity of information, but are consistent in
assuming that those not working will save "“less" than those
working. Apart from this distinction, FH-ORANI simplilies by
tgnoring the possibiliity of distinct behaviour by different types of
households.
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say about how the size distribution of labour earnings among the

employed within a given occupation and industry may change in response
to a shock. Hence, the coefficients aww in (F71), which relate the
average tax rate on gross labour earnings by occupation and industry to
(if  the indexing  parameter :xr = 0) or real
as

annual nominal

(iF :«r = 1) labour earnings per employed person, are treated

invariant parameters.

Chapter 6 shows how these tax elasticities can be calculated from the
characteristics of the 1978-79 personal Income tax schedule and the
1978-79 industry and occupational wage rates per worker, to obtailn

values which will capture the characteristies of the actual tax schedule

{n Australla at that time. As just seen, a tax indexing parameter is

also included in the formulation of (F71) to determine whether average

tax rates by occupation and industry respond to changes in real or

nominal labour earnings.

Alternatlve tax regimes could be simulated using a combination of
exogenous changes in the tax rate shift variables and alternative

settings of the elastliclity parameters. for example, a move to a

proportional income tax regime, the so-called flat tax, could be

gsimulated by calculating and feeding into the model through the tax
shift terms the changes in average tax rates in each occupation and
industry required to bring these average tax rates into equality, and by
setting the elasticity parameters to zero to ensure that average tax
the face of second, third and

rates then remained unchanged in
The calculatlons

subsequent round adjustments throughout the economy.

could be undertaken to bring average tax rates together at some

predetermined level. Alternatively, they could bring rates together at

an arbitrary level, while the economy-wide labour tax shift variable
could be designated endogenous and allowed to adjust to measure the
final level required to achieve some target elsewhere. Finally, an
economy-wide shock of the same proportionate size to all average tax

rates under a progressive regime would, among other things, preserve the

progressivity of that regime.

The average tax rates on non-labour income in (F72) are proportional in
the sense that they do not depend on the size of the non-labour income
tax base. But as with the tax rates on labour income, a number of tax
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shift variables have been appended to alloy

to be modelled. various tax poliey changes

2.12 Miscellaneous E uations

Nominal GDP at m
3 arket prices, to " k
' which "other" government revenue and

munUm:QnH—: e can be nmma- is not defined in standard ORANT so it Is
def ined here in mn:mﬂbc: Am va . zOEr_mH GDE is t ¢ product (sum in
percentage chan, e terms of real GDP in F7 and a GDF defla tor |

(F74), both of which are useful measures in t .

heir own
exportg g o right. ¥
nd imports in the real GDP equation (F73) are SMm ore that
3ure

v
olume terms, unlike the aggregate export
variables of standard ORANI that are valued %n

d In pure
import and trade balance
foreign prices, The real

GDP measure the
refore captures th
e effects of terms o
f trade chan
ges, to

the extent ¢t
hat these affect the volumes of imports d
and  esports

of a given volume of
ports (the valuation

purch
ased. It does not capture the changed worth

exports in terms of {
ts
effect). ability to purchase i

Finally, two measures of aggregate real di
one for those employed and another for tho
workforee. The motivation for defining ¢t
that they are of potential policy concer
policy analysis experiments,

sposable income are defined
Se unemployed and not ip n:%
hese variables explicitly is
n, and could be targeted {n
While the aggregate consumption of each
y the aggregate
ent as an indicator of welfare

he empl
undertak ployed. Since
en to expand future consumption possibiliti wvine to
es,

prospect of future consumption yields
proxy should count that saving.
employed by definitfon counts both
saving for future consumption, @5

because it excludes the saving of ¢t

and since the
utility today, a suitable welfare
The real disposable income of the
their current consumption and thejr

25 The consum
ption framework
explicitly int adopted in the fig
has QmaowwnﬁwM“MmQNW1m~ but as Clements A_oqmmmmo%xnm:mMo: ks not
12t {ntertemporal consumption mww mwamw (1971
oblems under

mmmﬂ_sﬁﬂ.—c:m of continual —m_uu,m:_;: OGw—mmvmm Into equivalen
g q al t “as ir
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ME 2.2 : EQUATIORS OF THE FISCAL EXTENSION
mtifier Equation
(a) Income and Factor Taxes - Labour
t (1) (1)
" Yiget,1omy = Plger 1wy b Xtger, vumy
g (1)
D <wm;;.s: = Plger,t,my T Flgrt,1,m))
d d (1)
3 Yget,1my = Plast, tumyy ' aerr,my
Lo YL, g
" mj ™ tmy * Vg1, 1,m)
YL, YL
d - gl 48 1-87) r
") Yget,1omy = By Yiger,1,my 7Py Toy
PL . PL .t
°) Tmg 7 tmg T Y(ger,1,my
YL YL . PL PL
t - yob 9 + H r + H r
n Yiget,tumdy ™ Moy Yger,r,my ey Moy T ey Ty
#) RO ros
m=l je1 ™M
M oh
PL PL _PL
"9} r = 3 I s.r
me1 y=t ™™
M ooh 4
) d I ot
oo Pt T b E S nmy Plee
M oh
g
. g - M M mm p
fin P 1 m s Plget,1,my
B Dy g (g* 3
(b) Income and Factor Taxes ~ Non-Labour
. t _ » kM
e Yiget,2)g = Peger, 2y " Flgar.2)g

N0

st

—_— 1

o9 m
it A B S .

it B v

L

S FUr—

-

. S

Subscript
range® Number Deseription
J»1-h Mh Nominal gross labour costs by industry and
mel-M occupation
J=t-h Hh Nominal gross labour earnings by industry and
me=1-M occupation
J=1-h Mh Nominal disposable labour income by Industry and
n=1-M4 occupation
Je=i-h Mh Nominal direct tax revenue on labour by industry
maul-M and occupation
J=1-h Mh Nominal gross labour earnings as sum of disposable
mel-H income and direct tax on labour by industry and
occupation
J=1-h Hh Nominal payroll tax revenue by industry and
mel-M occupation
Je1-h Hh Nominal gross labour costs as sum of diaposable
m=1-M income, payroll taxes and direct tax on labour by
{ndustry and cccupation

1 Aggregate nominal direct tax revenue on labour

1 Aggregate nominal payroll tax revenue

1 Average nominal wage rate after tax

1 Average nominal wage rate before tax
J=1~h h

Nominal gross factor cost for fixed capital by
industry

LR}



FABLE 2.2 : BEQUATIONS OF THE FISCAL EXTENSION (Cont'd)
identifier Equation
. t ) m
E3) Yige1,33 " Plget, 1y " Flget,3))
t (1) )
[SRLD] <Amvmv.w = Utlw + xmww.u
PK PK P (1)
{(F15) 1mu = nmu + :g =u + wa¢d.mvb
PK PK P (1) (1)
(16 Py 7 b3yt Ny Prger,3y X3
. g PK t _PK,PK
(F17) Vg1, 2y = 825 Y(gr, 2oy * O Byy) oy
g LKt _PK, PK
(F18) Yige1, 3y = B3y Yigar, 3y * (7B3y) Ty
(¥19) Vg = Moy Yiger, g M3y Yigor, g 7 My Yege2)
YK YK YK g YK YK
(F20) 1u = n_ + QQ wAm.,vu + (1 o_ ) 4_ 3 mu
YK (1) J YK K
Thy Xy TRy T MY
d X g YK YK
{F21) wAm*,vb = mu <ﬂm+4vu + (1 mu ) ﬂu
PK PK W wvx PK R mvz m wvx 1vx
(F22) r = § r
2 L Car Ty Ty g i
vk D ¥k YK
{F23) P sy
3=
h
d d d
(F2h) Ygor ~ uwd Stgetyy Yigr1)y
{F25) 8

h
4 g
Ygur = uw, S(genys Y(g+1)y

uz

Aﬁs«g.m«kg

1

l!%ﬁa_gfi

L

g et

et B

]
L1 L

Subseript
range¥® Number Description

J=1-h h Nominal gross factor cost for agricultural land by
industry

J=1-h h Nominal gross factor cost for working capital by
industry

J=1-h h Property tax revenue from fixed capital by
industry

J=1-h h Property tax revenue from agricultural land by
industry

J=1-h h Nominal gross factor cost for fixed capital by
industry as sum of gross earnings plus property
taxes

J=1-h h Nominal gross factor cost for agricultural land

: by industry as sum of gross earnings plus property

taxes for agricultural

J=1-h h Nominal gross operating surplus by Industry

J=1-h h Nominal revenue f{rom taxes on non-labour fnputs by
industry .

J=1-h h Nominal gross operating surplus as sum of

disposable non-labour income and taxes on non-
labour inputs by industry

Aggregate nominal property tax revenue

Aggregate nominal revenue from taxes on non-labour
inputs

Aggregate disposable non-labour income

Aggregate gross non-labour earnings
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TABLE 2.2

EQUATIONS OF THE FISCAL EXTENSION (Cont'd)

Identifier Equation
(e) Other Non-Commodity Indirect Taxes (net)
I () () Ly (1), (D
(F26) ﬂuw - mb mnm»m.u + xmﬁm.uu v muvmn:b + xm+N.gu
h
NI N1
(F27) P 1 m.u ry
J=1
(1) (1) 1
(F28) vm«mwu = ﬂ:b » nu
(GD)] w (3 W
(F29) nzu = :u 3 + nu
(d) Commodity Taxes Less Subsidies
2 g h )
(F30) Tyt mﬂ ,M, ,_W S(ys, g1 [BU9:I1) ¢ x(yqy4)
2 g )
(F31) "oy ® Md ,M, QM, S(1a,52)[BU1S:32) + X(igy,)
8= = =
2 8 (3
(F32) _,MS - M, ,M, S(1s,3) (8U18:3) + %)
8= =
S ()
(F33) &5 = ,Md Sy uy (BUT +xgy ]
g (0 (0)
(F3H) oy - M“ 9 (g12,00 + x{3")
i= .
Q (33 (o] (] C N (] c
(F3%) P = ST Ty S M S Tt Sn Tan T See) o)
(e) Other Government Revenue
(F36) 0 = 3w gdpe + mm

Subscript
range¥ Number  Description

J=1-h h Other indirect tax revenue by industry

1 Aggregate nominal revenue from other indirect
taxes (net)
J»1-h h Other costs as sum of working capital and other
: indirect taxes
J=1-h h Indexing of price of working capital

Aggregate nominal revenue from commodity taxes on
intermediate inputs

Aggregate nominal revenue f{rom taxes on inputs to
capital creatlon

Aggregate nominal revenue from taxes on household
consumption
Aggregate nominal revenue from taxes on exports

Aggregate nominal tariff revenue

Aggregate revenue from commod{ty taxes less
subsidies

Aggregate nominal revenue from other asources
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TABLE 2.2 :

EQUATIONS OF THE FISCAL EXTENSION (Cont'd)

Identifier

Equation

(r)

(F37)

(g)

(F38)

(F39)

(Fu0)

(Fu1)

(Fu2)

(Fu3)

(Ful)

(Fh5)

(Fu6)

(FuT)

(Fu8)

Total Covernment Revenue

YL 1<r+ mﬁr 1vr. m«x ﬂ<x‘ mvx 1vx+ wH 1z~. 3% % mo r

ﬁnw1 r r r r r r

Government Expenditure

2 g
c (5) (0) (5)
g = L1 Sy Iyt vy )
g=l =1
m» = D» + i
m: oY s mva ¥
R
ma IR mnwv v "
R
m: o b mnwv v q
R
[¢] o o
= h dpe +
8 g gap g
c ¢ i1 U u m m non o o
= 5 + S LN + S + 8 + 5
g g [:4 g g g g g g g B g g
' c' ¢ u' u m'oom n' n o' o
= S S + S + 8
[ mm g ¢ g g * 2 8 g g g g

2 g o
mAmv -5 (5) (o)

3 P
am1 1-1 (1s8) "is
(g) c _(5) 1 (2) u m n, (3) ]
£ mm E + mm g + Amm ) mm + wmvm + wm gdppd
(gyr _ o' (5] u' o m' nt. (3) 0" dnnd
[4 mm £ + Amm + mm + wm JE + mm gdpp
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Subscript
range*

Number

Description

Aggregate nominal government revenue

Aggregate government final consumption expenditure
Aggregate government investment expenditure
Aggregate nominal unemployment benefits

Aggregate nominal means-tested transfers to

persons
Aggregate nominal non-means-tested transfers to
persons
Aggregate nominal other outlays
Aggregate government expenditure
Aggregate government current expenditure
Government consumption expenditure price index
Government total expenditure price index

s

Covernment current expenditure prlce index
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TABLE 2.2 :

EQUATIONS OF THE FISCAL EXTENSION (Cont'd)

ldentifier

Equation

(h)

(Fug)

(F50)

(F51)

(F52)

(1)

(F53)

(F5u)

(F55)

(F56)

(FS7)

(F58)

(F59)

(F60)

Government Budget

100 AGB = Gg -~ Ar
(g) - Amvu
100 4GBR = 6{g - £°°") - Rlr - €

i L}
100 AGC = G g =~ Rr

) _ o le)
100 accR = 6'lg' - £ 8"y - rir - €81
Labour Supplies and Unemployment
(3}
1 (3) 2 u_ .8 3.8 _ - q]
A N SRR R R s
u o u m m n nn mm o mnwov
«w - ww:<ma ' mw:m ! m«:m ! m«: (5,8 * S;8 o
h

g m g

n uM, Stge1,1,my Plger, 1 my

c g

Po = Py * Cn

s . ¢ m oy
S _ 8 _ s p
»3 £ * QS ﬁUE m=1 mom
(3)
4 _ 3 _ (0 2.4 ) )
awu - <% Hwa -8 -k 1 T mnAm.“.d,avu &
uo_u mom n (RIS S mcﬂov
«M ? wwa<ma R S m«am * Sym (5,8 o8 o
) (M (1)
Xger, 1y " Fgar,my Mg, tm)g

u8

. s I

2 [t

Subseript
range® Number Deseription
1 Hominal government borrowing requirement
1 Real government borrowing requirement
1 Nominal government deficit on current m%mo::n
1 Real government deficit on current account
1 Labour force participation
1 Aggregate nominal non-labour income including
transfer payments
me=1-M M Grogs wage in each occupation
m=1-M M Expected wage in each occupation
[LERES ] M Supply of persons to each occupation
J=1-h Mh Supply of hours per person by occupation to each
mel-M industry
1 Aggregate nominal disposable non-labour {ncome
including transfer payments of ‘employed
J=1-h Mh Demand for person-hours as the product of demand
m=1-M

for persons and hours per person (by {ndustry and
occupation)
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TABLE 2.2 : EQUATIONS OF THE FISCAL EXTEHSION (Cont'd) - . -
i
| Subscript
Identifier Equation — range¥ Number  Desoripti
on
h
() 188 - !
{(F61) e 1 g me=1-M
m P (g+1,1,m)3 “(g+1,1,m}J n M Demand for persons of each sk{1}
(1) .
(F62) Myt Mige o J=1-h
i,1 Mh .
i (g ,m)) 4 mel-d Supply equals demand for hours per employed pera
1 ! erson
(1) s
(F63) e = % -8 mel-
m [ m st C . H M Employment rate for each oceupation
] oz b
(1) [&B)
(F6H) L = M edawa 1 Number of
m=1 - . . persons employed
u LU 3 u,,{1) -
(F65) sp #h =2 - (- s 1 Number
of persons unemployed
» .
(F66) "M aq - (1 - 8T e
L q 9 1 Number of persons not in workforce
() Aggregate Consumption =3
v
(F6T) S L (B3 (M, 2t 309, ¢ st .
¢ e “Pget ¢ ..W Aggregate nominal
B & consumption of employed persons
(F68) ¢® - mwo<ma + mmomc + m%owa + wwo Amwm: + mmmo - mwwov e - 1 Aggregate nominal
minal ¢
;@ those not {n :owxwommwcsv«”o: of unemployed and
i, *
(F69) c=s%e® s (1 -85 c°
1 Aggregate nominal consumption
(3) . (1) A d_ (3 (D) 2.4 Rt}
(F70) s = £ + 8 v, Ly - € LA B mnm¢_.~ €] ! Rggregate nominal private savi
. ng
(k) Income Tax Regime
g,
YL YL .. 8 (1) YL (3)
(F71) [ S - % -he ] J=1-h
mj mj ST g+, 1,m)) (g+1,1,m)} ! m=1-M Hh Average direct tax rates on labour inputs
RS RS (R e -
mj
i
BE.. ¥ -
50 .
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TABLE 2.2 : EQUATIONS OF THE FISCAL EXTENSIOH (Cont'd)
Identifier Equation
(F12) B R L
J 3
(1) Miscellaneous Equations
2 g h 2 g
(F73) gap = 551 T 1 ST By Ry SR Il
g=1 =1 Je=i a=l {=1
g g
R ma: h mm: xMuv ‘ mom ¥ wmm xMMv
i=1 i=1
2 g h 2 g
(FT4) gppd = ¢ ] 1 mﬂ cmv ) maw L SR vMM;
ge=1 {=} =1 g=l §=1
g 8
] L]
A ORI I S 'S
i i1 i i2
f=l 1=1
(F715) gdpe = gdp + gdppd
e e d e 8y L4 (3
(F76) Y mn vm+d., + m» g+ (1 mpv Y E
(F1T7) <m - c® - mawv

Mumber of equations in fiscal extension = 11Mh + 14h + 5M + 47

* In this ecolumn the notation "j=1-h", for example, indicates that the
suffix } ranges over all integers from i to h inclusive. h is the number
of {ndustries and M is the number of occupations distinguished. In the
FH~ORANI database outlined in Chapter 6, h = 112 and M = 10,

52

Snve, ,
i!&%&-mﬂg
e

Iliéﬁ-ﬁﬁg

—

o

—— L

Subscript
range¥® Number Description
RER R ) h Average direct tax rates on non-labour inputs

Real GDP at market prices

GDP deflator

Nominal GDP at market prices

Aggregate real disposal income of employed

Aggregate real disposal income of
unemplo
those not in workforce ployed and
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TABLE 2.3: VARIABLES OF THE FISCAL EXTENSION

Subscript
Variable range® Number Description

Variables Unlque to Fiscal Extension {in alphabetical order)

Share of government investment in
total Investment expenditure

3 J=1~h h Rate of investment allowances by
{ndustry

R Real means-tested transfers per’
reciplent

R Real non-means-tested transfers per
recipient

[
-

Real unemployment beneflt per
unemployed person

=

Aggregate nominal consumptlon
expenditure of employed persons

Aggregate nominal consumption
expenditure of unemployed and those
not in workforce

1 Rate of depreciation allowances by
. industry

HNominal government borrowing
requirement (absolute change in
milllons of base period dollars)

4GB !

Real government borrowing
requirement (absolute change in
milllons of base period dollars)

AGBR '

Nominal government deficit on
current account (absolute change in
millions of base period dollars)

AGC !

54

———y xﬁ.w! .
e .
-t _mﬁﬁr?l
o

P —@u&nJ

L .
I n%v&la

" o
L
B, v
.
- o
_—

i s
=7 bt

PP T——

TABLE 2.3: VARIABLES OF THE FISCAL EXTENSION (Cont'd)

Subsceript
Variable range¥ Number Description

Variables Unique to Fiscal Extension {(in alphabetical order)

AGCR 1 Real government deficit on current
account (absolute change in millions

of base period dollars)
e me1-M M

Employment rate {n each occupation

e 4 Shift to allow aggregate consumption
function to be "deactivated®

g Shift term in nominal other
government outlays

" 1 Shift term in nominal government
revenue from other sources

Shift term in price of working
capital by industry

f ol
§ 3 J h h Specific shift {n average tax rates
on non-labour inputs

General shift in average tax rates
on non-labour inputs

1-h Mh Specific shift in average tax rates
ujsz on labour income

General shift in average tax rates
on labour income

Economy~wide shift f{n direct tax
rates

Aggregate nominal government
expenditure
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TABLE 2.3: VARIABLES OF THE FISCAL EXTENSIOH (Cont'd)

Subscript

Variable range*

Number

Description

variables Unique to Fiscal Extension (in alphabetical order)

gdp
gdpe

gdppd

(1)

Ygor,,my  37Mh

meal~M

NAAV

m

m=1-M

nA“v

Mh

Aggregate nominal government current
expenditure

Aggregate government [inal
consumption expenditure

Real GDP at market prices

Hominal GDP at market prices

GDP price deflator

Aggregate government investment
expenditure

Aggregate nominal means-tested
transfers to persons

Aggregate nominal non-means-tested
transfers to persons

Hominal other government outlays

Aggregate nominal unemployment
benefits

Demand for persons by occupation
in each industry

Aggregate demand for persons of
each occupation

Aggregate number of persons
employed
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TABLE 2.3:

VARIABLES OF THE FISCAL. EXTENSION (Cont'd)

Variable

Subseript
range®

Number

Description

Variables Unlque to Fiscal Extension ({n alphabetical order)

m
Mgr1,1,m)g

8
m

mj

d
P get,tm)y

d

Past i

4
Plgst,1,m)y

m N
Pa+1,1

g

P

(1)
nsh

me1-M

m=1-M

J=1-h

Mh

Mh

Mh

Mh

Number of persons not in workforce
Supply of persons to each occupation
Number of persons in labour force
Number of unemployed persons

Demand for hours per person by
occupation in each industry

Supply of hours per person by
occupation to each industry

Expected wage in each occupation

Post-tax nominal wage rate by
Industry and occupation

Average nominal wage rate after tax

Pre-tax nominal wage rate by
industry and occupation

Average nominal wage rate before tax

Average nominal pre-tax wage in each
occupation

Price of working capital by industry

Aggregate nominal government revenue
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TABLE 2.3:

VARIABLES OF THE FISCAL EXTENSIOH (Cont'd)

Varliable

Subseript
range*

Number

Description

Varfables Unlque to Fiscal

"

PK
23

PK
3)

PK

Extension (in alphabetical order)

Aggregate nominal revenue from
commodity taxes on intermediate
i{nputs

Aggregate nominal revenue from
commodity taxes on inputs to capital
creation

Aggregate nominal revenue {rom
commodity taxes on household
consumption

Aggregate nominal revenue [rom
commodity taxes on exports

Aggregate nominal tariff revenue

Aggregate nominal revenue (rom
commodity taxes less subslidies

Y

Other non-commodity indirect tax
revenue (net) by industry

Aggregate nominal revenue from other
non-commodity i{ndirect taxes {net)

Nominal government revenue from
other sources

Revenue from property taxes on
fixed capital by industry

Revenue f{rom property taxes on
agricultural land by industry

Aggregate nominal property tax
revenue
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TABLE 2.3: VARIABLES OF THE FISCAL EXTENSION (Cont‘'d)

Subscript
Variable range®* Number Description

oS -
T P
1 o

Variables Unique to Fiscal Extensalon (in wwu:uwmwpom_ order)

PL # X
13u J=1-n Mh Nominal payroll tax revenue by
m=1-M industry and occupation
PL
r 1 Aggregate nomlnal payroll tax
revenue
X #
1,u J=1-h h Revenue from taxes on non-labour
: inputs by industry
YK
r 1 Aggregate nominal revenue from taxes
on non-labour inputs
L #
13u J=1-h Mh Nominal direct tax revenue on labour
m=1-M by industry and occupation
YL
r 1 Aggregate nominal direct tax revenue
on labour
8 1 Aggregate nominal private saving
I
nu J=1-n h Scaling factor for other fndirect
non-commodity taxes (net) by
industry
PK
nMg J=1-h h Property tax rate on fixed capital
by industry
PK
14 3=1-h h Property tax rate on agricultural
EX]
land by industry
wwr
my J=i-h ¥h Nominal payroll tax rate by industry
mel~M and occupation
K #
ng J=i-h h Tax rate on non-labour {nputs by
industry
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TABLE 2.3: VARIABLES OF THE FISCAL EXTENSIOH (Cont'd)

Subscript

Variable range*

Humber

Description

variables Unlque to Fiscal Extension (in alphabetical order)

L
t J=1-h
m) m=1-4
mﬂmv
nAmv
1]
mamu
d
Yiget,1,m)} %H“:N
4
<nm.~vu J=i-h
d
Vg
d
K—a
e
YR
g -
Yiget,1,my w..u“-m
g -
Yign,2yy 37t
g le
Vg, 3y 3710

Mh

Mh

Nominal direct tax rate on labour by
industry and occupatlion

Government consumption expenditure
price index

Government total expenditure price
index

Government current expenditure price
fndex

Nominal disposable labour income by
industry and occupation

Nominal disposable non-labour income
by industry

Aggregate nominal disposable non-
labour income

Aggregate nominal disposable
non-labour Income including
transfer payments of employed

Aggregate real disposable income
of employed

Nominal gross labour earnings by
fndustry and occupation

Nominal gross earnings to flxed
capital by industry

Nominal gross earnings to
agricultural land by industry
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TABLE 2.3: VARIABLES OF THE FISCAL EXTENSION (Cont'd)

Subseript

Variable range¥

Humber

Description

Variables Unique to Fiscal Extension (in alphabetical order)

g e
Yige1)) 4=1-h

8

Ygur

4
Yig+1,1,m)) M”“;n

t

<Am.,.mvb J=1-h
t .

Yigr,3y  37IR
t

Y(g+2)y J=i-h

Mh

Gross operating surplus by industry

Aggregate gross non-labour earnings

Aggregate nominal non-labour income
including transfer payments

Aggregate real disposable {ncome of
unemployed and those not in
workforce

Nominal gross labour costs by
industry and occupation

Nominal grogs factor cost for fixed
capital by i{ndustry

Nominal gross factor cost for
agricultural land by industry

Nominal gross factor cost for
working capital by industry

NMumber of varlables unique to fiscal extension = 13Mh + 20h + SH + 56

Variables Shared with Standard ORANI (in alphabetical order)

c

1

f
842}

j=1-h

glis, j1)

2gh

Aggregate household consumption
expenditure

Shift term in price of other cost
tickets

Tax rate on sales of commodity
i from source s to industry }
for current production
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TABLE 2.3: VARIABLES OF THE FISCAL EXTENSION (Cont'd)
Subscript
Varliable range* Number Description

Variables Shared with Standard ORANI (in alphabetical order)

glis, j2)

g(is,3)
g(i1,4)

g(12,0)

1)
Pla+1,1,m)}

(1)
Plget,2)y

(1)
Plg+1.3))

(1)

Pgaz,)

(3)
Pis

e
Py

fel-g

mm:w

28

Mh

Tax rate on sales of commodity i
from source s to Industry } for
capital creation

Tax rate on sales of commodity i
from source 8 to households

Tax rate on sales of domestic good i
for export

Rate of customs duty on lmported
good |

Aggregate nominal private
investment expenditure

Aggregate employment (in
person-hours)

Price pald for labour of each
occupation by each industry

Rental price of fixed capital by
industry

Rental price of agrlicultural land
by industry

Price of other cost tickets to each
industry

Purchasers' price pald for
commodities by households

F.o.b. foreign currency export
prices
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TABLE 2.3: VARIABLES OF THE FISCAL EXTENSION {Cont'd)
Subscript
Variable range® Kumber Descriptiaon

Varlables Shared with Standard ORANI {in alphabetical order)

m
Pi2

(0)
Pis

)
X(g+1,1,m)y

xﬂdv
(g+1,2))

xﬂ,v
(g+1.3)

()
*gr2,4

)
*(13)3

(2)
*(1s)]

(3)
xnm

{=1-g

2g

2gh

2g

C.i.f. foreign currency import
prices

Basic price of commodity i from
source 8

Replacement cost of fixed capital
in each industry

Exchange rate (price of foreign
currency)

Number of households

pemand for person-hours by {ndustry
and occuptation

pemand for fixed capital in each
industry

Demand for agricultural land in
each industry

Demand for other costs tickets by
industry

pemand for commodity i from source s
by industry j for current
production

pPemand for commodity i from source s
by industry ) for capital
ereation

Household demand for commodity 1
from source s
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TABLE 2.3: VARIABLES OF THE FISCAL EXTENSION (Cont'd)

Subscript

vVariable range® Number Description

variables Shared with Standard ORARI {in alphabetical order)

xﬁ:v j=1-g g Export demands for domestic good |
()
xﬁov i=1-g B Aggregate imports of commodity {
12
(5) f=1-g8 mmn oOther (mainly government) demand
x_u g=1,2 for commodity { from source 8
mAwV 1 Consumer price index
mﬁwv i Investment goods price index
J=1~h h Capital creation by using industry
< EY
J

Variables Shared with Modified Horridge Extension

1 Aggregate disposable non-labour

yad income of Australlians

* in this column the notation"j=1-h", for example, wsawmwemuSwwwnn”Mm
suffix § ranges over all integers from 1 to h n:ow:w :m AN
number of industries, g is the number of commodit mmMmamwmcwmm
number of occupations distinguished. In the ﬂ:»ww>
outlined in Chapter 6, h = 112, g = 11l and M = .

# These variables are eliminated in the condensed system.

These variables are replaced in the condensed system by composite
variables - see Chapter 5.
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Notes to Table 2.4

Tables 2.2 and 2.3 gave the equations and variables of the fiscal
extenslon, while Table 2.4 describes the coefficients and parameters of
those equations, It also outlines sources for those coefficients and
parameters. Some need to be obtalned directly from external sources.
These are usually deseribed in Table 2.4 as being "user specified" (in
the case of the indexing parameters), as coming from "econometric"
sources {in the case of the behavioural parameters mentioned In Chapter
2), or as being "calculated directly" from external data (in the case of
some of the aggregate government revenue and expenditure shares). The
1978-79 values for all but the indexing parameters are given directly in
Chapter 6.

However, most of the entities in Table 2.1 are coefflcients described as
coming from the standard ORANI database (ODB) and/or the fiscal database
(FDB). In these Instances, a description is given of how the
coefficlent Is calculated from database matrices or vectors (denoted by
tildes). The matrices from the standard QRANI database most commonly
used in Table 2.4 are:

] t a (Mxh) matrix of gross factor costs for labour
¥ ¢ a (Ixh) vector of gross factor costs for fixed capital
i t a (Ixh) vector of gross factor costs for land
2t a (1xh) vector of “other" costs
where M = number of occupations
b = number of industries

The full set of data matrices in the standard ORANI database {5 glven in
DPSY (p. 151). The reader is referred thsre for a description of the
other ORANI data matrices used in Table 2.U.

In addition to standard ORANI data, the following fiscal data matrices
are referred to in Table 2.4:
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TABLE 2.4: COEFFICIENTS AHD PARAMETERS OF THE FISCAL EXTERSION
Source
Equation/Parameter Descriptlion (ODB = QORANI database, FDB =« fiscal database)
(F5) Big Ratio of gross labour earnings to disposable FDB and 0ODB. mjth element of g - ﬁp divided by
labour {ncome for occupation m in {ndustry j. mjth element of g - 6? - ﬁT .
(F7) H:; Share of disposable labour income i{n gross FDB and ODB. mjth element of g - Gp - GT
labour costs for occupation m in i{ndustry j. divided by mjth element of g .
v -
(FT7} H;E Share of direct taxes in gross labour costs for FDB and 0DB. mjth element of UT divided by mjth
occupation m {n industry j. element of U .
(FT) Hgg Share of payroll tax in gross labour costs for FDB and ODB. mjth element of ﬁp'divided by mjth ‘
occupation m‘@n industry j§. element of U .
v -
(F8) S%? Share of aggregate nominal direct tax revenue on FDB. mjth element of UT divided by sum of all
labour accounted {or by direct tax on occupation elements in GT .
m in industry j.
o1, -
{FQ) S%J *Share of aggregate nominal payroll tax revenue FDB. mjth element of UP divided by sum of all

accounted for by payroll tax pald on cccupation

m in industry j}.

elements in GP .
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TABLE 2.4: COEFFICIENTS AND PARAMETERS OF THE FISCAL EXTENSIOH (Cont'd)

Source
Equation/Parameter Description (ODB = ORANI database, FDB = fiscal database)
(F10) 5?8*1 1,m)3 Share of aggregate disposable labour income FDB and QDB. mjth element of U - ﬁp - GT

accounted for by disposable i{ncome to occupation divided by sum of all elements in
m in industry §. U - UP - U.r .

(F11) S%g+} 1,m)j Share of aggregate labour earnings accounted for FDB and ODB. mjth element of g - 5? divided by

by gross earnings to occupation m in industry j. sum of all elements In i- ﬁp .

(F153, h; Parameter to allow indexing of property tax User specified.

(F16) rates.

(F17) 8;§ Ratio of factor costs to gross earnings for FDB and ODB. jth element of V aivided by jth
fixed capital in industry §. element of ¥ - VP .

(F18) B;§ Ratio of factor costs to gross earnings for FDB and ODB. jth element of W divided by jth
agricultural land in industry J. element of W - ﬁp .

(F19) ng Share of gross operating surplus in industry j FDB and ODB. Jjth element of V- VD divided by
accounted {or by gross earnings to fixed jth element of V- QP + W - ﬁp + iw .
capital.
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(F19) H3J Share of gross operating surplus in industry j FDB and ODB. jth element of W - WP divided by
accounted for by gross earnings to agricultural Jjth element of V- VD W - ﬁp - fw .
land.

(F19) Hij Share of gross operating surplus In industry j FDB and ObB. Jjth element of iw divided by jth
accounted for by gross factor cost of working element of V - GP « W - ﬁp + fw .
capital.

(F20) G§K Ratio of gross operating surplus to GOS net of FDB and ODB. Jjth element of V- ?P +H - ﬁp
depreciation and investment allowances in + fw divided by jth element of 7 - Vp > W
industry J§. - dp + Xw - VD - VA .

(F20) Dix Ratio of depreciation allowances to GOS net of FDB and ODB. Jth element of VD divided by jth
depreciation and investment allowances in element of V =~ GP » - ﬁp * fw - §D - VA .
industry j.

(F20) A§K Ratio of investment allowances to GOS8 net of FDB and 0DB. jth element of VA divided by jth
depreciation and investment allowances in element of V - VD +H - ﬁp + fw - 5D - VA .
industry §.

YK . ~ - -

(F21) BJ Ratio of gross operating surplus to nominal FDB and ODB. jth element of ¥V - Up v d

disposable non-labour inccme in tndustry j. - W - iw divided by jth element of ¥ - 7

NI R S

y "
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TABLE 2.4:

COEFFICIENTS AND PARAMETERS OF THE FISCAL EXTENSIOR (Cont'a)

Equation/Parameter

Description

Source
(ODB = ORANI database, FDB ~ fiscal database)

production accounted for by taxes on commodity i

from source 8 to industry j.

(F22) S;K Share of aggregate property tax revenue FDB. Sum of all elfmenti in VP divided by sum
accounted for by aggregate property taxes on of all elements in \lp + HP .
fixed capital.
(F22) S;K Share of aggregate property tax revenue FDB. Sum of all elements in.wP divided by the
accounted for by aggregate property taxes on sum of all elements in VP + HP.
agricultural land.
(F22) S§§ Share of aggregate property taxes on [ixed FDB. jth element of VP divided by aum of all
capital accounted for by property taxes on fixed elements in Vp .
capital in industry j.
(F22) 5;? Share of aggregate property taxes on fixed FDB. jth element of HP divided by sum of all
capital accounted for by property taxes on fixed elements in NP .
capital in industry J.
{(F23) S?K Share of aggregate revenue f{rom direct taxes on FDB., jth element of VT divided by sum of all
non-labour inputs accounted for by taxes on non- elements in QT
labour inputs in industry j.
R % E g % | ¥ T ] E ¥ ] 1 ] 7 1 r-"-z —
| S % : . i i 3 £
] . - - .
H . ; .
\ H % LI | | - L ¥ 1 i P .wj . “?. L )
14
d - - - -
(F24) S(g*I)j Share of aggregate disposable non-labour income FDB and ODB. jth element of V - VP + W - wp
accounted for by disposable non~labour income + iw - GT divided by sum of all elements in
from industry j. v - VP » g - HP * Xy - JT'
(F25) S%g*1)j Share of aggregate gross operating surplus FDB and ODB. Jjth element of V- 9P - W
accounted for by gross operating surplus in - ﬁp * iw divided by sum of all elements in
tnaustry J. A L
(F26) S§ Ratio of other costs to other indirect non- FDB and ODB. jth element of ¥ divided by the
commodity taxes (net) {n industry jJ. jth element of ZD .
= (F27) SNI Share of aggregate other non~commodity indirect FDB. jth element of X divided by sum of all
3 ° 0
taxes (net) accounted for by indirect taxes elements in XO .
(net) in industry j.
(F29) hy Parameter to allow indexing of price of working User specifled.
capital.
(F30) S(is.jl) Share of aggregate taxes on inputs to current 0DB. 1jth element of Kg+1 (if s=1) or Pgﬂ {if

3=2) divided by sum of all elements in

Kg+1 * Pg*l



~3
~
(F31)¢ Sfis 32) Ratio of tax plus basic value to tax alone for 0ODB. ijth element of B + L8+1 divided by {jth
good { from source s sold to industry J for element if Lg+1 (1f s=1) or ijth element of
capital creation. G + 5g+1 divided by ijth element of Qg+1
(if s=2).
(F32) S(is.3) Share of aggregate taxes on household ODB. ith element of Rg*l (if sg=1) or Rg*1
consumption accounted for by taxes on commodity (if s=2) divided by sum of all elements in
{ from source s. ﬁg*l * §8*1
¥, ©r——, T/ ¥ r— T/ T o of % = =71 =1 * 1 !
SR S ' R T W W W T SR
i ? ' ! 5 : %lln.
Lo . - ? ahw,f L F T [ L ?
— - DR R I | . H { i1
%
T - -
(F32)% S(is 3 Ratio of tax plus basic value to tax alone for 0DB. {th element of C + Mg“ divided by ith
r el
good | from source s sold to household element of Han (if s=1) or ith element of
consumption. H + Rg+1 divided by ith element of Rg*‘
(if s=2).
(F33) S(i 1) Share of aggregate taxes on exports accounted QDB. ith element of ﬁg+‘ divided by sum of all
for by taxes on domestic commodity . elements In ﬁ8¢1
(F33)% S€11 ) Rat{o of tax plus basic value to tax alone for ODB. ith element of D + ﬁg" divided by ith
- domestic good L sold to exports. element of ﬁg+1
L%

TABLE 2.4: COEFFICIENTS AND PARAMETERS OF THE FISCAL EXTENSION {Cont'd)

Source
Equation/Parameter Descriptlion (ODB =~ ORANI database, FDB = fiscal database)
(F30)% sfis 3 Ratio of tax plus basic value to tax alone for ODB. ijth element of i~ Kg‘,1 divided by ijth

(F31) S(is,jZ)

good ‘i from source s sold to industry J for

current production.

Share of aggregate taxes on inputs to capital
creation accounted for by taxes on commodity !

from source 8 to i{ndustry j.

element of Rg*? (if s=1) or Ljth element of

F o+ ﬁg*‘ divided by ijth element of P

(if s=2).

g+l

ODB. g+ (ir s=1) or ngi

(if s=2) divided by sum of all elements in
Lg+1 +Q

ijth element of L

g+

(0)
(F30) s,

T
(F380% S5 0y
(r35) sS

n

Share of aggregate tariff revenue accounted for

by tariff on imported commodity i.

Ratio of tariff plus foreign currency value to

tariff alone for {mported good {.

Share of aggregate {net) commodity tax revenue
accounted for by commodity taxes on inputs to

current production.

g

ODB. 1ith element of -Z divided by sum of all

elements in -Z .

ODB. Sum of elements in ith row of

F+G+H+J divided by ith element of -Z .

ODB. Sum of all elements in X + P divided
AL
by sum of all elements in X + P + L
- - - - 8v1 g+l g1
- A - -7
Qg * Fgey * Rpuy + Wy, (-2)



i

ON (Cont'd)
2.%: COEFFICIENTS AND PARAMETERS OF THE FISCAL EXTERSI
TABLE 2.4:
Toop = 4 database)
(ODB = ORANI database, FDB fiscal
Description
Equation/Parameter
L a divided
ODB. Sum of all elements in Lg*1 + Qg*i‘
{net) commodity tax revenue L - -
e S? ) e et b ts to by sum of all elements in Kg“ g+ g+1
) : on inpu £ . @ ' B
H commodity taxes ) } : T
accounted for Vs - ° Mg01 ) Rg*‘ Ng*l
capital creation. g
i R .. divided
ODB. Sum of all elements in Hg*l + Rg+1_
re (net) commodity tax revenue - s .
Y 8(3) e houzehold by sum of all elements in g1 " Fge g+1
. by commodity taxes on A ) e ! T
. accounted for by ” Qg+l ° Mg*1 . RgO] ’ Ng*‘
consumption.
N ded by sum
elements in N divi
te {net) commodity tax revenue ODB. Sum of all e ; g:1g g
i S?“) e e exports of all elements in Kgﬂ + Pasi 2+ g+
- <! on . e > 1
accounted for by commodity taxes - o s = CE
g+1 g+} g
-(-Z) divided by
1 elements in -{-Z) v
egate (net) commodity tax revenue ODB. Sum of al nent ) ; “
e SC e et sum of all elements in Kg*‘ g+ g+1
© ted for by tariff revenue. ! " « o
accoun " " g . . =
P91 T Mger T fgar T g
specifled.
° Parameter to allow nominal government revenue User sp
(F36) hr

; YL
(FIT) s,
PL

(F37) Sr
X

(F37) s}
PK

(F37) Sr

&

I

(F37) s7

c

(F37) s2

o

(F37) 82

i at
from other sources to be tied to nominal GDP

market prices.

= [ g 4 ™
L e e
f i f i ,‘f ammwmf i f 1 N_,F“

Share of total government revenue accounted for
by direct taxes on labour.

Share of total government revenue accounted for
by payroll tax revenue.

Share of total government revenue accounted for

by direct taxes on non-labour inputs.

Share of total government revenue accounted for
by property taxes.

Share of total government revenue accounted for

by other indirect non-commodity taxes (net).

Share of total government revenue accounted for
by commodity taxes less subsidies.

Share of total government revenue accounted for
by other government revenue.

FDB. Calculated directly from government

revenue and expenditure account.
FDB. Calculated directly from government
revenue and expenditure account.
FDB. Calculated directly from government
revenue and expenditure account.
FDB. Calculated directly from government
revenue and expenditure account.
FDB. Calculated directly from government
revenue and expenditure acecount.
FDB. Calculated directly from government
revenue and expenditure account.
FDB. Calculated directly from government
revenue and expenditure account.,
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TABLE 2.4: COEFFICIENTS AND PARAMETERS OF THE FISCAL EXTENSION (Cont’'d)

Source

Equation/Parameter Description (ODB = ORANI database, FDB = fiscal database)

{F38), Siz) Share of aggregate government final consumption ODB. ith eslement of E (1f a=1) or d {if s=2)
(Fu6) expenditure accounted for by expenditure on divided by sum of all elements in E+J.

commodity I from source s.

{Fu3) hz Parameter to allow nominal other government User specified.
outlays to be tied to nominal GDP at market
prices.
(Fuu), Sg Share of aggregate government expenditure FDB. Calculated directly from government
(FuT) accounted for by government final consumption revenue and expenditure account.
expenditure.
(Fuu), Sé Share of aggregate government expenditure FDB. Calculated directly from government
(Fu7) accounted for by government investment revenue and expenditure account.
expenditure.
(Fuly, S; Share of aggregate government expenditure FDB. Calculated directly from government
(Fu7) accounted for by unemployment benefits. revenue and expenditure account.

e w?msv"‘
[ .
— Wﬁ«
i
v FEW

i

i -
:“‘W ﬁraw..
§ wm
b et r@ww——«
s
TR
Ay
-
e
L]

i}
(Fil), Sg Share of aggregate government expenditure FDB. Calculated directly from government
(Fu7) accounted for by means-tested transfers to revenue and expenditure account.
persons.
P+
(Fuu), °g Share of aggregate government expenditure FDB. Calculated directly from government
(FuT) accounted for by non-means-tested transfers to revenue and expenditure account.
persons.
o
(Fuy), S8 Share of aggregate government expenditure FDB. Calculated directly from government
(F4T) accounted for by "other" outlays. revenue and expenditure account.
c!
(F45), Sg Share of aggregate government current FDB. Calculated directly from government income
(Fu8) ~ expenditure accounted for by government final and expenditure account.
consumpticn expenditure.
ul
(F4s53}, Sg Share of aggregate government current FDB. Calculated directly from government income
(Fu8) expenditure accounted for by unemployment and expenditure account.
benefits.
m! -
(Fus), S8 Share of aggregate government current FDB. Calculated directly from government income
(Fu8) sxpenditure accounted for by means-tested and expenditure account.

transf'ers to persons.
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COEFFICIENTS AND PARAMETERS OF THE FISCAL EXTENSIOH (Cont'd)

TABLE 2.4: -
ource . .
(ODB =~ ORANI database, FDB = flscal database)
2 Description
Equation/Parameter
e
t FDB. Calculated directly from government incom
45) Sn' Share of aggregate government curren -
re account.
iFuB)’ ¢ expenditure accounted for by non-means-tested and expendutu
F
transfers to persons.
income
t FDB. Calculated directly from government inc
F SQ' Share of aggregate government curren :
vy & "sther™ outlays. and expenditure account.
(Fu8) expenditure accounted for by
e
t expenditure FDB. Calculated directly from government incom
overnmen .
oy e and expenditure account.
(F50)
i
t revenue FDB. Calculated directly from government Iincome
vernmen .
oy e ¥ and expenditure account.
(F50),
(F51),
(F52)
ectly from government income
' Aggregate government current expenditure. FDB. Calculated dir ¥
i : and expenditure account.
(F52)

Sl N A S U S
o
! [ ! | H | I i ! H ] E 4
(Fs3) Y; JRespectively, the elasticities of the Econometric. (Kerrison 1986).
Jparticipation rate with respect Lo the real
Yi Jpre-tax nominal wage rate, the aggregate
Junemployment rate, and real non-labour income
Yi Yper person including transfers.
(F54) Sgn Share of total non-labour income including FDB. Calculated directly from the miscellaneous
transfers accounted for by factor non-labour data section,
income. This parameter may either be economy-
#ide or specific to the group (n) Jjudged to
adjust its participation at the margin.
(F54) S;n Share of total non-labour income including FDB. Calculated directly from the miscellaneous
transfers accounted for by unemployment data section.
benefits. This parameter may either be economy-
wide or specific to the group {(n) Judged to
adjust its participation at the margin.
(F54) S?n Share of total non-labour income including FDB.

transfers accounted for by other means~tested

benefi{ts. This parameter may either be economy-
wide or specific to the group (n) judged to

adjust its participation at the margin,

Calculated directly from the miscellaneous
data section.



TABLE 2.4: COEFFICIENTS AKD PARAMETERS OF THE FISCAL EXTENSION (Cont'd)

Source
(ODB = ORANI database, FDB = fiscal database)

Equation/Parameter Description
(F54) S;n Share of total non-labour income including FDB. Calculated directly from the miscellaneous
transfers accounted for by non-means-tested data sectlion.
benefits and other transfers. This parameter
may either be economy-wide or specific to the
group (n) judged to adjust its participation at
the margin.
(Fs4), Sg Ratio of non-means-tested benefits to non-means= FDB. Calculated directly from government
w (F59), tested benefits plus other government outlays revenue and expenditure account.
S
(F68) minus government revenue f{rom other sources.
(Fs4), Sg Ratio of other government outlays to non-means- FDB. Calculated directly from government
(F59), tested benefits plus other government outlays revenue and expenditure account.
(F68) minus government revenue f{rom other sources.
(F54), Sg Ratio of government revenue from other sources FDB. Calculated directly from government
(F59), to non-means-tested beneflits plus other revenue and expenditure account.
(F68) government outlays minus govermment revenue from
other sources.
LS
%L?"é‘;’%_! 7 g g g g g g f { e
S i : ' 1 1 i
- i i i ! |
m ~ -
{F55) s(g+1.1,m)j Share of aggregate gross labour earnings in FDB and ODB. mjth slement of U - UP divided by
occupation m accounted for by gross earnings of sum of elements in mth row of g - GP .
occupation m in industry j.
(F5T) a: The (negative of the) elasticity of Econometric. (IMPACT Paper B3-33).
transformation in labour supply between
occupations.
(F57) Sm Share of aggregate gross labour earnings FDB and ODB. Sum of elements in mth row of
accounted for by gross earnings of occupation m. U - Gp divided by sum of all elements in
2 g-0_.
p
1
(F58) Ym JRespectively, the elasticities of supply of Econometric. (IMPACT paper B-12).
Jhours per employed person with respect to real
2
Ym ydisposable non-labour income and real after-tax
Jnominal wage.
(F59) ng Share of total disposable non-labour income plus FDB. Calculated directly from miscellaneous

transfers of employed persons accounted for by
disposable factor non-labour income of employed

persons.

data section.




TABLE 2.4: COEFFICIENTS AND PARAMETERS OF THE FISCAL EXTENSIOH (Cont'd)
Source
Squation/Parameter Description (ODB = ORANI database, FDB = fiscal database)
(F59) S;m Share of total disposable non-labour income plus FDB. Calculated directly from miscellaneous
vransfers of employed persons accounted for by data section.
unemployment benefits to employed persons.
{F59) S?m Share of total disposable non-labour income plus FDB. Caleculated directly from miscellaneous
transfers of employed persons accounted for by data section.
other means-tested benefits to employed persons.
o
i (F59) S;m Share of total disposable non-labour income plus FDB. Calculated directly from miscellaneous
transfers of employed persons accounted for dy data section.
non-means-tested benefits and other transfers to
employed persons.
(F61) w(g*l 1,m)3 Share of number of persons employed in ODB. mjth element of persons matrix divided by
occupation m accounted for By persons employed sum of elements in mth row of persons matrix.
in occupation m in industry j.
(F6h} Yin Share of aggregate persons employed accounted ODB. Sum of elements in mth row of persons
for by persons employed in occupation m. matrix divided by sum of all elements {n persons
matrix.
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({F65) Si Share of persons in labour force accounted for FDB. Calculated directly from the miscellaneous
by unemployed persons. data section.
(F66) S: Share of population accounted for by number of FDB. Calculated directly from the miscellaneous
persons not in workforce. data section.
1
(F67) Yc JRespectively, the elasticities of real Econometric (IMPACT paper B-12).
Jconsumption per employed person with respect to
Yi Jreal disposable non-labour income and real
Yafter-tax wage.
os
[
(F68) Sgo Share of total disposable non-labour income plus FDB. Calculated directly from miscellaneous
transfers of unemployed and those not in the data section.
workforce accounted for by disposable factor
non~labour income of unemployed and those not in
the workforce.
{F68) S;o Share of total disposable non-labour income plus FDB. Calculated directly from miscellaneous

transfers of unemployed and those not in the
workforce accounted for by unemployment benefits

to unemployed and those not in the workforce.

data section.
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TABLE 2.4: COEFFICIENTS AND PARAMETERS OF THE FISCAL EXTENSION (Cont'd)

Source
Equation/Parameter Description (ODB = ORANI database, FDB = fiscal database)

(F68) S;o Share of total disposable non-labour income plus FDB. Calculated directly from miscellaneous
transfers of unemployed and those not In the data section.
workforce accounted for by other means-tested
benefits to unemployed and those not in the
workforce.

(F68) S;o Share of total disposable non-labour income plus FDB. Calculated directly from miscellaneous
transfers of unemployed and those not in the data section.
workforce accounted for by non-means~tested
benefits and other transfers to unemployed and
those not in the workforce.

{F69) 5€ Share of aggregate nominal consumption accounted FDB. Calculated directly from miscellaneous
for by consumption of employed persons. data section.

{(F70) Y; YRespectively, the elasticities of nominal Econometric (IMPACT paper B-12).
)saving per employed person with respect to

Yi yreal disposable non-labour income and real

jafter-tax wage.
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(F71) amj Elasticities of average tax rate on labour User specified.
income for each occupation and industry with
respect to tax base.
(FT1) hYL parameter to allow indexing of tax rates on User specifled.
labour income.
(FT3), Sm Share of aggregate household consumption in ODB. Sum of all elements in C+H+ 91 * 51
(F74) nominal GDP at market prices. LI ﬁg+1 - ﬁg+‘ divided by GDP
where
GDP = sum of all elements in
Cor e My v Ry v e Mo > Ry
+?#(-}+L1+Ql+.‘_Lg+l+Qg+l
-b-'f{-ia- 01+T~+.,,¢Og#‘+“['g+‘
« D+ N, o+ ... N
1 g+l
~[F+GerA-I-Z 1
(F13), S?; Share of aggregate household consumption ODB. ith element of c o+ 91 L ﬁg*1
(F74) accounted for by consumption of good ! {rom {(if s=1) or H + 57 .. §g+' {if s=2) divided
source S. by sum of all elements in C + A + ﬁi - ﬁ?
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TABLE 2.4: COEFFICIENTS AND PARAMETERS OF THE FISCAL EXTENSION {Cont'd)
Source
Equation/Parameter Description (ODB = ORANI database, FDB = fiscal database)
(F73), SG2 Share of aggregate investment in nominal GDP at 0DB. Sum of all elements in B«G+ ﬂ1 + 51
(FT4) mariet prices. el * ES" + 58*‘ divided by GDP.
(F73), ng Snare of aggregate Investment accounted for by ODB. jth column sum of B+ G- i1 * 5}
(F7H) investment in industry j. L Eg*l + 53*1 divideg. py sum of all elements
tn BB Lyr Qe ot Oy
R {FT3), SG3 Share of aggregate other demands in nominal GDP ODB. Sum of all elements in E+J - 51 + ?1
(F7H4) at market prices. R Og+‘ * Tgﬂ divided by GDP.
(F73), ng Share of aggregate other demands accounted for ODB. ith element of £+ 51 + ...+ 0 »
(F74) by other demands for good | from source sS. (if s=1) or J o+ f1 LI ?g+1 (if s=2) divided
by sum of all elements in £ + J - 51 + f1
L 03*1 + Tg+1
(F13), SGN Share of aggregate exports in nominal GDP at ODB. Sum of all elements
(FT4%) market prices. in D+ ﬁ1 el * §g+1 divided by GDP.
a i g
E?~!%[!"'E]z!%ﬁ!]”;g!%;ér,r,r
5 B S
P z 5 — i S i : 2 %‘ ;
S T ol O O T
¢ { ! 4 g | q P . 4 S
| TN (S A A S AN TR (O NN T (S T S N
Gu . o= -
(F73), Si Share of aggregate exports accounted for by 0DB. ith element of D + N1 LI Ng+1 divided
(F78) exporta of good L. by sum of all elements in D+ ﬁ‘ L ﬁg¢1
- - e~ e =
(F73), Sus Share of aggregate imports in nominal GDP at ODB. Sum of elements inF + G+ H<+J -1
(F74) market prices. divided by GDP.
(F73), 825 Share of aggregate iLmports accounted for by ODB. ith row sum of F+eGoei+d- 7 divided
(F78) imports of good i. by sum of all elements in FeGra~d- 7
(F76) S: Share of aggregate disposable income of employed User specified.
persons accounted for Dy disposable labour
3 income.

+ This parameter is not required when the treatment of commodity taxes follows DPSV.

It is required when tax variables

are instead defined as the power (one plus the rate) of an ad valorem tax levied on basic values.
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3 THE THEORETICAL STRUCTURE OF THE HODIFIED HORRIDGE EXTENSION

The fiscal extension of the previous chapter recognised that the
disposable income relevant for domestic consumption and saving decisions
should be net of non-labour income accruing to foreigners. As yet, the
non-labour income aceruing to foreigners has not been properly
defined. In general, however, the foreign share of non-labour income

would depend on the extent of foreign ownership or control of Australlan

capital,

One of the features of the extension to ORANI developed by :oqﬂwammmm is

that it recognises foreign ownership of domestic capital. It models the
way in which the forelign ownership share of domestic capital depends on
the difference between investment and national saving. Therefore, one
of its main contributions is that it explains the way in which long run
addltions to ORANI's capital stocks are financed domestically or by

foreigners.

However, the additional equations which Horridge appends to standard
ORANI do not distinguish between the household and government components
of national saving. This chapter presents a slightly modified version
which introduces the concept of foreign ownership into FH-ORANI while

maintaining the distinction between government and household behaviour.

The modified Horridge extension also introduces a small but significant
change to the theoretical structure of standard ORANI. The real rates
of return on [ixed capital, relevant for the behaviour of investment and
capital stocks, are redefined as being net of taxation as well as
depreciation. The idea that investment declisions are made in response
to after-tax returns is in keeping with modern theories of investment.
The amended definition provides an important channel by which fiseal
policy can affect industry activity levels through the effect on

productive capacity in the longer term.

mmqspmwwaoocamsama»::011_ammm:a vcrm_pa~omzvm=a2011*amm
(1985a), (198sb), (1987). .
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3.1 The Need for Modiflcatlon

The original Horridge extension added new equations and new variahles to
the standard ORANI model. Some of the new equations simply defined a
number of macroeconomic aggregates, including the components of nominal
GDP from both the income and the expenditure sides. Sinee the f{iscal
extension also contains equations to compute nominal GDP, the
overlapping equations can be dropped from the Horridge extension. What
remains 1s the core of the Horridge extension which explains hov
additions to the capital stock are financed, and hou foreign financing
and the evolution of forelgn ownership depend on the gap between total

investment and domestic saving by households and government.

The fundamental difference between the original and modified versions of
the Horridge extension can be illustrated using the following diagram:

Original Modified
Horridge Horridge
Gross Gross
capital capital

rentals rentals

4
Q A_uov Tax on
; ,, i
£ 3
Rentals Rentals ’ "
aceruing accruing q’ /,A¢|ov
locally overseas ’ N
£ KN
Net-of -tax Het-of-tax
rentals rentals
aceruing aceruing
locally overseas
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Horridge developed his extension as an adjunct to standard ORANI which
had no treatment of direct taxation. Consequently, he abstracted from
the taxation of capital rentals. The rentals accruing to foreigners
from their ownership of local capital was just a simple fraction (1-Q)
of all gross capital rentals, and the fraction equalled the foreign
ownership share of the local capital stock (Q being the local ounership

share).

in reallty, the Australlan government levies direct taxes on foreigners'
rentals. Multinationals operating in Australia pay Australlan corporate
income tax while the dividends accruing to foreign portfolio investors
are subject to an Australian dividends withholding tax. The flow of
rentals which actually crosses the Australian border Is a flow net of
these taxes. The fiscal extension already recognises direct taxation of
capital rentals. It models a direct tax on non-labour income which is
paid by all industries operating on Australian soil, irrespective of

ownership,

The modified Horridge extension should therefore recognise that the

rentals accruing overseas are the forelgn share of after-tax rentals.

The share will equal the foreign ownership share of the capital stock
(1-Q) if:

(a) foreign-owned capital earns nelther more nor less in gross per unit
terms than locally-owned capital in  the same industry (this

assumption was implieit in the original Horridge closure); and

(b) foreign rentals are taxed at the same rate as local rentals in the

same industry.

Whether or not the first assumption is satisfled, the second is likely
to be violated when the withholding tax rates applied to dividends
accruing overseas are less than the personal rates of income taxation
applying to dividends accruing locally. However, the modified Horridge

90

extension abstracts from thls complication because the fiscal extension

does not distingulish different tax rates according to ox:mﬂmrun‘mq

The modification of the Horridge extension has the following modelling
implications.

(1) Nominal GNP, measuring the income accruing to Australians rather
than the income generated in Australia, can no longer be defined
by adding labour and other income to a measure of gross capital
rentals multiplied by a local ownership share (cf. Horridge
1985a, p. 16). This measure omits from national income the
direct taxes levied on foreign rentals before they are
repatriated overseas. GNP includes taxes on all caplital rentals,
since these accrue to the Australian government, plus the local
share of after-tax rentals, since these accrue to Australian
households, To take account of this, GNP can be defined more
directly as GDP less rentals accruing overseas (net of tax) plus

rentals acceruing from overseas.

(11) Where rentals accruing overseas are modelled directly, they
should now be modelled as a foreign ownership share multiplied by

total after-tax capltal rentals.

(1i1) ONP and rentals pald to overseas owners of capital are both
fncome concepts which should recognise that taxes on foreigners'
income accrue locally as Australian government income. The

government's clalm to these taxes does not arise through

27 The annual reports to Parliament by the Commjssioner of Taxation
provide separate data on tax paid by resident and non-resident
companies., This would provide a partial view of differences in tax
treatment but would be deficient in that (i) "non-resident" does not
correspond exactly to foreign ownership; and (11) the data do not
cover non-incorporated businesses or partnerships - these also
generate capital rentals and need not be totally locally-owned.
Nevertheless, the tax data by industry contained In the [iscal
database and explained in Chapter § measure taxes pald to the
Australlan authorities, by either Australian or foreign owners. The
database therefore reflects any different tax treatment of
foreigners by industry. This influences the starting point from
which the model's adjustments take place, even though the extent of
the initial difference in treatment is not known in explicit detall
nor taken into account in the adjustments themselves.
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The remaining equations up to (H12) are straightforward,
simple relationship between household consumption and patio
and  showing how national savings {g

invested loecally and that invested mmaoma

defining a
nal savings
in turn divided between that
However, the relationship between household consumption and national
(government plus household) saving in (H5)

aggregate consumption function if the shirt va
exogenous. In this case,

can also serve as an

riable f is treated as
aggregate household consumption i{s constrained
to move in the same proportion as national (

government plus household)
saving.

This is an alternative view of aggregate consumption to that
provided by the fiscal extension in the previous chapter,

One advantage of the Horridge consumption function is

that it allows
some direct crowding out,

by allowing government saving to substitute
for private saving in the household's consumption decision. However, it

is not of a rorm that is necessarily derivable from a utilfity

maximisation problem over the full nosmcaoc»oz-_m»m:dm:mm<»:mm choice in

the same way as the eonsumption function of the fiscal extension,

The alternative consumption function {n equations (F67) to (F69) of the

fiscal extension does not allow direct erowding out, but

this can sti1}
occur

indireotly as households and government compete

for available
resources,

This alternative also ties the households!'

savings and hours worked declsions directly to the disposab
non-labour income available to households, rather than to some broader
measure of aggregate income ag the Horrid

{e.g., Horridge 1985a, p. 18).

consumption,

le wages and

ge function would seem to do

The Horridge consumption function can be overuritten by the consumption
function in the fiseal extension by ensuring,
the shift term f in equation (H5) is designa

explained in more detail in Chapter § uhen o
discussed i{n ful)].

among other things, that
ted endogenous. This is
losures for FH-ORANI are

Equation (H13) appears to be a simple definitt
Index. This is an Instance, however,
local share of 1loeal rentals

on of a capital price
where a parameter calculated as 3

is used to "proxy" the local ounership
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share of the local capital stock. The description in Table 3.3 of the
way this parameter is calculated makes it clear that government taxes on
foreigners' {ncomes are excluded from the local share of local rentals.

Thereafter, equations (Hil), (H15), (H19) and (H20) reproduce additional
definitions from the original Horridge extension. The definition of
total investment in (H20) differs from that in standard ORANI because it
aggregates investment spending over all industrles, not Jjust over the
endogenous investment industries. It therefore defines total Investment
rather than private investment. In (H15), net foreign investment is
defined as the difference between total {investment and national
saving. Gross income from overseas is defined in (H19), while in (H1Y4)
it is subtracted from gross income flowing to foreigners to define net

income flowing to forelgners.

Equations (H16) to (H18) in turn deflne gross capital rentals accruing
overseas and differ from the original definition. The income flowing to
foreigners s here computed as the foreign share of after-tax capital
rentals. This definition draws on tax measures defined in the fiscal

extension,

Going through these three equations In detall, equation (H16) aggregates
the gross rentals accruing overseas across all industries to produce an
economy-wide measure. Equation (H17) is the equivalent, in percentage
changes, of a level form equation which sets the gross rentals accruing
overseas from industry § equal to all after-tax rentals multiplied by a
foreign ownership share (1-Q), Because the local ownership variable q
is not industry-subscripted, the Horridge extension assumes that all
local ownership shares change in the same proportion in the face of some
shock. However, the calculation of the parameters of the equation use
industry-specific ownership shares to recognise that each industry's

ounership adjustment may start from a different base.

Equation (H18) then defines total after-tax capital rentals in each
industry as gross fixed capital earnings (total fixed capital costs net
of property taxes) less some portion of all the direct taxes paild on
non-labour earnings. As described in Table 3.3, the coefficient
calculations agssume that the fraction of these taxes imputed to fixed
capital is equal to the share of gross fixed capital earnings in gross
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operating surplus.

In practice, company accounting procedures would start with the gross
operating surplus generated by all assets, then deduct all direct tax
liabilities and (ignoring debt finance for the moment) distribute the
remainder between domestic residents and foreigners according to equity
shares. This practice means that for the purpose of modelling the
amounts distributed to foreigners, gross operating surplus and tax
liabilities should be apportioned between both the different kinds of
assets and the domestic and foreign shares of a particular asset
according to capital value shares rather than earnings shares. However,
the apportionment of tax liabilities between Flxed capital, working
capital and agricultural land acecording to capital values would be
difficult in general because standard ORANI does not include, in either
its theoretical structure or its database, capital values for working
capital or agricultural land. Further, different types of capital asset
can earn different rates of return even in the long run - Gordon (1986),
in an international context, outlines some of the reasons for this. It
need not therefore be reasonable to assume that capital values would be
proportional to earnings across assets in the long term, even though
capital values may be proportional to earnings across industries for a
glven agset.

The above method of apportioning tax liability across different assets
in propertion to earnings way therefore be suspect, even in long term
applications. Nevertheless, improvements on this score should await the
further development of financial asset modelling along the lines of
Adams (1986, 1987a), to the point where both the assets and liabilities
in an industry's balance sheet are fully specified and <w~:ma.mm

Returning to Table 3.1, equation (H21) defines the aggregate disposable
non-labour income accruing to Australian households. This is defined as
total disposable non-labour income generated in Australia minus the net
after-tax rentals accruing to foreigners. Notlice that this definitioen
assumes that all rentals flowing into and out of Australia flow to or

28 The approach proposed in Adams (1987a) would have the added
advantage, at least in short runm applications, of giving a more
satisfactory and explicit treatment of dynamic identities which in
the Horridge extension are subsumed into a single parameter value.

95



from the Australlan household sector rather than the Australian
government. This distinction did not matter in the original Horrlidge
extension which modelled only the combined saving behaviour of
households and government. The distinction does matter when the
modified Horridge extension is added to a model which contains separate
explanations for household consumption and saving behaviour and the
government deficit (or government dissaving). The assumption that all
inter-country rental (lows flow through the household sector must be
made if the resulting measure in (H21) is to be the disposable

non-labour income of Australlan households.

Whether this assumption 1is reasonable depends in part on how the
resulting combined model is to be used. If the extension is seen
primarily as explaining foreign ownership, in the strict sense of an
equity stake, then the resulting international rental flouws would
include only profits and dividends. The Australian government |is
unlikely to have much involvement in these types of flows. However, the
model could not then be seen to fully explain the current account
defleit since it would not explain debt interest payments or transfers,

the remaining components of invisibles flows.

On the other hand, the requirement might be that the combined model
should explain the current account deflicit. Unless an explicit
distinction is draun on behavioural grounds between debt and equity
financing, there ls no problem in simply reinterpreting the model's
international rental flows as including interest payments along with
dividends. In this case, however, the concept of foreign "ownership”
should be broadened to include any foreign claim on Australian capital
rentals, whether arlising from equity ownership or creditor status,?9
Some provision should then be made for those overseas interest payments
to and from the government sector that result from lts foreign borrouwing
or lending. Some provision should also be made for government transfers
overseas, which are not trivial. However, until the current model is
expanded by equations which explain the dynamics of debt accumulation

and the government's role in foreign borrowing, then the ecurrent

29 Similarly, the database's industry-specific local ownership shares
reported in Chapter 6§ should be recomputed to reflect each
industry's debt as well as equity position.
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treatment of disposable income, whlich assumes that most net rentals
accruing overseas f[low from the household rather than the gover-ment
sector, is probably good enough.

The measure in (H21) of aggregate disposable non-labour income acecruing
to Australian households was used in those equations of the fiscal
extension which explained labour force participation, hours worked,
consumption and saving behaviour by :o:mm:oHam.wo The details of these
equations were gliven in the previous nsmnwmq.w.

The final equation (H22) of the modified Horridge extension defines an
alternative measure of industry rates of return - one that is net of
both depreciation and taxation. On the labour side, the fiscal
extension made explicit the role of payroll taxes and direct taxes on
labour income ag the wedges between tax-inclusive labour costs, on which
labour demand depends, and after-tax wages and non-labour income, on
which labour supply depends. On the non-labour side, factor demands
similarly depended on tax-inclusive factor costs. However, as the
literature on the user cost of capital suggests (e.g., Auerbach 1983,
Mayer 1986, Brunker 1984), the tax-inclusive rental price has a
counterpart in an after-tax return to factor owners or managers. It is

these groups which make investment decisions, decisions which are based
on returng net of tax.

Standard ORANI's theory of investment allocation was based on returns
net of true economic depreclation, but not net of taxation. In level
terms, the new definition of the rate of return zuaov fa:

30 Each of these behavioural equations also included some wage or
labour income measure as an argument, but since all labour income is
assumed to accrue to Australians, no adjustment for overseas
trangfers is made to these variables, i

31 The participation equation is based on modelling and empirical work
which generally included a pre- rather than post-tax measure of non-
labour Income as an argument. However, a post-tax measure is more
intuitively appealing and in any event the econometric estimates for
this equation were among the more unreliable of those in the flscal
extension. The use of the above measure of non-labour income in the
participation equation not only corrects for net rentals to
overseas, but also Involves a switeh from a pre- to a post-tax
measure of income,
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The first two terms on the right hand side give the ratlo of the rental
price of capital vaw_,mvu ‘to its replacement cost =u. net of real
economic depreclation ab. These two terms comprise the definition of
(0) in standard ORANI. The final term adjusts this definition for

R

J

taxation of caplital income, lncluding property taxes on capital zwm
and a share mb of all direct taxes on non-labour income mwx . The

share wb gives the fraction of non-labour income taxes imputed to fixed
capital rather than working capital or agricultural land. As elsewhere
in the modified Horridge extension, it has been estimated using earnings
shares rather than, more correctly, by capital value shares. The total

tax liability on flxed capital is then divided by the stock value of

capital =b xbﬁov.

In percentage change terms, and assuming the real economic depreciation
rate ab and the share mh to be constant, the above definitlon converts
to equatlion (H22) of Table 3.1. This equation then replaces the
original rate of return equation (DPSV, equation (19.7)) from the
standard ORAN! model 3

The alternative rate of return equation has Iimplications for model
behaviour in both short and long term closures. In the short term, a
fixed real investment budget is allocated among industries according to

their after-tax rates of return. The alternative definition therefore

affects investment allocation In the short term. In the long term,

32 If after-tax returns are initially zero in a particular industry
(such as ounership of dwelllngs), the parameters In modified
equation (H22) are undefined. [f after-tax returns are lInitially
negative, the equation predicts a perverse response of the after-tax
return to an lmprovement in profits. After-tax returns should not
be negative so long as gross operating surplus Is positive, the
reason being that the direct tax liability is caleculated in Chapter
6 as a positive fractlon of gross operating surplus. Further, gross
operating surplus is usually constrained to be positive (DPSV,
p. 174), However, to ensure that no problems arise, the original
pre-tax definition of rates of return is used whenever after-tax
returns are zero or negative initially.
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capital i3 accumulated in each industry to keep after-tax returns at
thel fon 1 ,
eir exogenously set values. The alternative definition therefore

affects the GQ:N<~G:_ of each »:chﬂ_w s “:OQ—._Oﬁb,cm ca t n =3
ﬁmOM y i the

Although the model now recognises that Australian capital rentals accru

to both Australians and foreigners, the rate of return to fixed ca anw
in any glven industry 1is the same for each of these recipients na:»

follows from the two assumptions mentioned earlier: namely, wzmm Mmuwnmw
owned by foreigners is neither more nor less productive than ~oom~ﬁ
owned capital in the same industry, nor is it taxed differenti vvm
industry, If elther of these assumptions {s relaxed me ' mv
Introducing a separate tax treatment for foreign-ouned omu.nww n:H_ t .
rates of return would need to be distinguished In each ~3a=4 "o
for Australian and another for foreign owners.

Mn1< - one
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TABLE 3.1:

BQUATIONS OF THE MODIFIED HORRIDGE EXTENSIOH

Identifier/Equation Number/Description
e g e
(HY)  n° = ¢ + ) i1y Pia i Price index for exports in
i=1 . Australian dollars
m g m
(H2) rom gt ) zﬁpmv Py 1 Price index for imports in
i=1 ’ Australian dollars
(H3) gup = @, ¢ *+ a, mo + oy 3y 1 Gross national product from
the expenditure side
£ ooy mh + am bi

i - - P
(Hh)  gnp 8 gdpe - B, ry ¢ mu re

(H5) ¢ = + 8
(H6) bl = gnp

(HT) q+tk = »Aua -0
(H8) k= »Amw - ¢)
(H9) 8. =8

(H10) 8. = s

(H11) q = {g+k) - K

h
(H12) k= Y S, %,(0)

3 L.y

100

1 Gross national product from
the income side

1 Consumption/national saving

1 Balancing item

1 Australian equity in local

. capital

1 Australian equity in overseas

: capital

1 Investment by Australlans
overseas

1 Local investment by

Australians

i Local share of local capltal
rentals

1 Total capital stock
aggregated using rental
shares

1 Average creation price of
’ locally owned capital

b i

g K F i s

s -

TABLE 3.1: PBQUATIONS OF THE MODIFIED HORRIDGE EXTENSION (Cont'd)

Identifier/Equation Number/Description
(Hit) r_ = om r, - om r 1 Net rentals to overseas
X i1t 2°f ) N
(H15) ry® om it - ow 8y 1 Net foreign investment
h rt t
(H16) r_ = ] S, r 1 Rentals pald to overseas
. t o1 J ]
t d Q
(H1T7) nu = <~u - mu q h Rentals to overseas by
. industry
d d g
(H18) y = S_. Y h Disposable income from [{x¢
2} 25 T{g+1,2)3
capital by industry
d YK
+ (1 mmuv Ty
(H19) re ® xm L) 1 Rentals [(rom overseas
h
(H20) it = § quﬁau + ehv ! Total (private plus public’
3=1 {nvestment
d
(H21) yad = § y + {(1-8 )r 1 Aggregate dlsposable non-
d
ya m¢ﬂ yad X labour income of Australia
(H22) r (0) = o“ vadv -] h After-tax rates of return !
J J (g+1,2)3 3 i

industry

2 PK_ 3 YK
9 T2y T 9Ty

N*

+ Aou

3
ap m=u + xhﬁovu

Number of equations in modified Horridge extenaion = 3h + 19
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TABLE 3.2:

VARIABLES OF THE MODIFIED HORRIDGE EXTENSION

Variable

Dimension

Description

Variables Unique to Modified Horridge Extension (in alphabetical order)

bi

St

yad

d
«mu

1!

h

Balancing ftem

Ratio consumption/national saving

Gross national product

Total (private plus public) Investment

Total capital stock, aggregated using rental shares
Overseas capital owned by Australians

Price index exports (Australian dollars)
Average creatlion price, locally owned capital
Price fndex imports (Australlan dollars)
Local share of local rentals

Locally owned capital stock

Rentals from overseas

Net forelgn investment

Rentals pald to overseas

Rentals to overseas by industry

Net rentals to overseas

National saving invested locally

National saving invested overseas

Total national saving

Aggregate disposable non-labour income -of
Australians

pDisposable income from fixed capital by Industry

Number of variables unique to modified Horridge extension = 2h + 19
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TABLE 3.2: VARIABLES OF THE HODIFIED HORRIDGE EXTENSION (Cont'd)

Variable Dimension

Deseription

Variables Shared with Standard ORANI {in alphabet{cal order)

¢ 1
k
b
Plg+2,5) h
e

v»d g
o

Pio 8
:u h
¢ 1
1ngv h
Yy h

Aggregate nominal household consumption
Industry fixed capital stocks

Industry rental prices of capital
Foreign currency export prices

Foreign currency {mport prices

Costs of units of capital

Exchange rate

Industry rates of return

Capital creation by using industry

Variables Shared with Fiscal Extensfon (in alphabet{cal order)

(4]

g 1
gdpe . 1
PK ,
1mu h
YK ¥
r

IE h
d
Ygu1 !
g’ ¢
mﬁm,_.mvh h

Aggregate government final consumption
Nominal gross domestic product (market prices)

Revenue from property taxes on fixed capital by
industry

Revenue from direct taxes on non-labour fnputs by
industry

Aggregate nominal disposable non-labour income

Hominal gross earnings to fixed capltal by
industry

# These varlables are eliminated in the condensed system.

103



ko

g

=

SOl

COEFFICIENTS AND PARAMETERS OF THE HODIFIED HUHHiUGLL chtconosiun
F

TABLE 3.3:
Equation parameter pescription 4 elsewhere in
ES
accounted for by exports of good 1 {also used e
- Snare of total export. earnings
(H1) B11)
ORANID.
ts of good i {also used
ost of total imports accounted for by impor
) M ) Share of foreign currency ¢

(H2 (i1

elsewhere in ORANI).
nding, national saving
hares of household consumption, government spending

(H3) a } Respectively, the share 4 seas and the balancing item in nominal GNP.

over
' ) invested locally, national saving investe
a
2
G3 )
= Sy )
=
a )
E ded by
overseas each divi
inal GDP, rentals to overseas and rentals [rom
) Respectively, nomina '
(HY) B\
8 ) nominal GNP.
2
8 )
da.
(HT), A Horridge's lamb
(H8) try J
costs in industry J.
tal accounted for by factor
Share of total factor costs for fixed capi
(K12} ng
2 g 1 L] | ¥ 5 f ! f !
g' g ;’—-———% o 1 & %.\! \éb‘ l l& 1 % 1 § é
ST SR SR S . . Y i i »
| - f i i T na g—- | F
{ 1 i 1 i H f H ! H ? § ¥ ? g ; A i e ? - i - M
A . i . i " ! . |
B
(H13) ng Share of total investment in Australia by Australians accounted for by investment in industry
) J. Following Horridge (1985a), the distribution of this investment i{s the same in the long run
as the distribution of Australians' capital assets between industries. This in turn !s the
same, under any run, as the distribution between industries of pre-~tax capital rentals accruing
to Australlan equity holders. The relevant measure of industry rentals accruing to Australians
is therefore computed as total pre-tax rentals (called gross factor costs in fiscal ORANI)
multiplied by an industry-specific local ownership share.
(H14) Qf ) Respectively, total rentals paid to overseas and total rentals from overseas each divided by
2 ) net rentals to overseas.
QZ
(H15) Q? ) Respectively, aggregate investment and national saving each divided by net foreign
3 ) investment,
%

(H16) S;t Share of total rentals to overseas accounted for by those accruing from industry j. Rentals to
overseas from industry j are computed as the foreign share {one minus the local share)} of
after-tax rentals. In calculating the after-tax rentals to flxed capital, a fraction of the
direct tax on all non~labour income was imputed to fixed capital, the fraction being equal to
the share of rixed capital earnings in gross operating surplus.

(H17) s? For each industry, the ratio of the local to the foreign ownership share of fixed capital.



abour income, where the

1

i d eca al are com uted as a raction of the dire tax on all non-~l
pit 1 h irect X
xe comp

Direct taxes associated with

1so used elsewhere in ORANI).

Rentals net of true depreciation are computed as

f true economic depreciation, property tax and

3

labour income to aggre ate d Spc)sab]e non—labour income less
ggreg i
ross to the net of depreciation flow payment to fixed Capital-

where s a standard R. par'amet.er denotin the ratio of
h Q, ¢ 3 d. ORANI ing the
xed capi tal to Capital rental net of the economic depr eciation,

the earnings of fixed capita divided by the after—-tax rentals to fixed
ing i 1 ivi
i nce between the LwWo 18 acco nted for by the ortion of direct tax on
i unt £ ¥y v P i
{erence

depreciation,
rixed capital to capital rental net of the economic p
y tax on

THE MOULIFLED HUHRLIDWE SA s Rivadusn
ixed capital for industry J.

-~

4
I

taxes on
ting surplus.
nings in gross opera
hare of fixed capital ear
fraction equals the s

(a
Share of total investment accounted for by industry j
r .
property tax and direct taxes on rixed capital for industry J
i tr .
property tax and direct taxes on fixed capital for industry j

all non-labour income imputed to fixed capitall.
o]
Ratio of gross capital rental to rental net

for each industry,

capital {where the di

Ratio of aggregate disposable non
net rentals to overseas.

gross rentals divided by QJ,
Ratio of propert

Ratio of direct taxes on

Description

direct
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Parameter
SzJ
Syad
Q1
J
2
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TABLE 3.3
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- - ” U  IMPLEMENTING FH-ORANI
sl Rl s
- o FH-ORANT is a multisectoral applied general equilibrium model of w:m
e A Australian economy, the result of combining the standard ORANI model
With the fiscal and modified Horridge extensions. The purpose of this
. o chapter 1is to document the computer implementation of the fiseal and
modified Horridge extensions to standard ORANI,

in which the full model is solved,
be.. ]

RS Y R

and to outline the way

4.1 Computing Solutions to Large Linear Models
| - SO

Any linear model can be represented in matrix notation as

RS P Ax = 0 N
- o

where x i3 a vector of variables and A is a matrix of coefficlents, A
g A e model such as FH-ORANI contains more variables than equations, so the
5 i . matrix A has more columns than rous.

In order to solve the model the
variables must therefore be partitioned inta an endogenous set x

y and an
exogenous get %5. The model can then be represented as
Myxg o+ Mxg =0 (8)
where the partitioning of the coeffieient matrix into Ry and Ay follows
oo the partitioning of the variables into exogenous and endogenous sets,

With as many endogenous variables as equatlions,

the matrix 4, is

square. A model solution can then be represented as

b, ! s
-1
Xy o= - >_ >m Xy (9)
b s, A general purpose software system known as GEMPACK has been developed to
4 organise large linear models and to compute numerical solutions
ﬁ& pr— efficlently, An overview of GEMPACK is given in Pearson (1988) and
r? R : Codsi and Pearson (1988b). The hecessary inputs which the model-builder
must  supply are the contents of the coefficient matrix A and a
ﬂ@&ax&:i partitioning of the variables into exogenous and endogenous sets.
1
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4.2 Implementing FH-ORANI

The standard ORANI core of FH-ORANI can itself be represented in general

matrix notation as
A x, = O (10)

where x_. 13 the vector of variables contained in standard ORANI and A,

<]
is a matrix of coefficients of those variables within the standard ORANI

equations.

The next components of FH-ORANI, the fiscal and modified Horridge
extensions, are sets of new equatlons containing both standard ORANI
variables and new fiscal or modified Horridge variables. The extensions
are appended to standard ORANI to give the following full representation
of FH-ORANI

(GRD]

i
|
1
!
|
I
1
i
{
1
t
1
i

Reg Xp

where A . is a matrix of coefficients of the standard ORANI variables
within the flscal or modified Horridge equatlons, Ape Is a matrix of
coefficients of fiscal and modified Horridge variables within these
equations, and xy is the vector of fiscal and modified Horridge
variables., This combined model can be solved using GEMPACK, once the
contents of the coefficient matrices A,, Agp and pmm are computed and a
partitioning of the combined variable set into exogenous and endogenous
components is provided. The contents of the coefflicient matrix A, for
standard ORANI are adequately described in DPSV; the values of the
underlying cost shares, sales shares and behavioural parameters for
recent implementations of FH-ORANI are set out in Kenderes and
Strzelecki (1988). The remainder of this chapter describes the contents
of the submatrices within A . and Ape and discusses possible closures of

the full FH-ORANI model.
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1.3 Coefficient Submatrices for the Fiscal and Modifled Horridge
Extensions

The matrices A, and App contain a number of submatrices, where each
gubmatrix represents the coefficients. of a single vector variable
contained in a single equation or equation set. To implement the f{lscal
and modified Horrldge extensions, each one of these submatrices has been
computed from database information, then given an "address label™ which
notes the particular equatfon and variable to which it attaches. This
address label in turn indicates where in the overall coefficient matrix
A the particular submatrix belongs. Various pleces of CEMPACK software
can then be used to assemble the equations of the model by collecting
the varlous submatrices of the fiscal and modified Horridge extensions
and assembling them, together with the submatrices of standard ORANI,
into an overall A matrix ready for solution.

The fiscal and modified Horridge extensions together contain a very
large number of equatfons and variables, primarily because of the
detailed modelling of direct taxes by occupation and industry “:.«:m
fiscal extension, To ensure that the full FH-ORANI model does not
exceed limits on computer size, the fiscal and modified Horridge
extengions have been condensed before implementation, i.e., some of
their equations have been combined algebralcally to eliminate some of

the variables that are not of immediate interest,

The condensed form of the fiscal and modified Horridge extensions is
shown in Table 4.2 at the end of this chapter. The equations of the
condensed extensions are presented schematically, mainly to indicate the
variables (in computer mnemonic notation) included in each equatton.
The description of each equation indlcates the way it was derived
algebraically. Two types of algebraic manipulation were involved.
First, some of the fiscal variables were eliminated by substitution
within the fiscal extension. This type of substitution was negessary to
reduce the size of the extension. Second, some of the standard ORANI
variables were eliminated by substitution from within standard ORAMI.
This second type of substitution was necessary because some of the
standard ORANI variables used in the flscal extension have themselves
been eliminated from the implemented version of standard ORANI. This
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condensed version of standard ORANI is presented in DPSV (pp. 211-
221). Some substitution from wlithin standard ORANI was therefore
required to ensure that the implemented fiscal equatlong contained only
variables remaining in the condensed list of standard ORANI variables.
Similarly, some substitution was necessary from the flscal extension
into the modified Horridge extension to ensure that the latter did not
contain fiscal varliables that had been condensed out of the fiscal

extension.

To complete the description of the condensed fiscal and modiflied
Horridge extensions, Table 4.3 lists the vector variables of FH-ORANI in
both full and computer mnemonic notation. The variables are not longer
iisted in alphabetical order, but instead appear In the order they have
been specified for the computer implementation. Table 4.4 describes the
coefficient submatrices of the fiscal and modified Horridge
extensions. Because of the condensing process, these coefflicients can
become quite complex functions of the original ORANT, fiscal and

modified Horridge coefficients and parameters.

Computer programs have been written to calculate values for the
coefficient submatrlces according to the formulae in Table 4.4 and using
data co:nwpzma in an extended fiscal database and parameters flle.
Because the condensed fiscal and Horridge extensions contain a large
number of coefficient submatrices, the computation {s divided among
seven separate programs. These programs are contalned on computer
files, the contents of which are described in Table 4.5. Each flle
caleulates the coefficient submatrices for some of the equations of
Table ' 4.2. These equations are referred to in Table 4,5 by short-form
equation names. The short-form equation names also provide part of the
equation/variable address label for each submatrix. The other part of
the address is provided by the computer mnemonies used to denote

variable names and listed in Table 4.3.

Single database and parameters [iles have been created from wuhich
coefflcient submatrices can be calculated both for the fiscal and
modified Horridge extensions {using the computer files described in
Table 4.5) and for the standard ORANI equations (using equivalent ORANT

computer files). The database contains all the elements of the standard
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ORANI database known as the CID (condensed infinite diagram), together
with additional data for the fisecal and modified Horridge extensions.
Similarly, the parameters file contains all the elements of a standard
ORANI PARAMS file, together with additional fiscal and modified Horridge
parameters. The additions are described in Tables 4.6 and 4.7, while
data values for 1978-79 are given in Chapter 6. GEMPACK software exists
to add thls information te standard ORANI CID and PARAMS files.

Traditionally, some pre-processing of the CID and PARAMS flles is
undertaken prior to applications of standard ORANI withln the Industries
fssistance Commission (IAC). This pre-processing uses an in-house IAC
program called INFDAG to create a modified database known as an FID
(full infinite diagram} and now also creates a modified parameters file
called a FIDPAR file. An extended, fiscal version of INFDAGC has been
created to also handle the fiscal and modified Horridge additions to the

CID and PARAMS files, producing FID and FIDPAR fliles with fiscal and
modified Horridge additions.

The additions to FIDPAR are direct copies of the additions to the PARAMS
file. The fiscal additions to the FID are not as straightforward. They
are defined and described in Tables 4.8 and 4.9,

The modifications described in Table 4.9 for the flscal data are
primarily to ensure a consistent treatment of owner-operators. The main
changes to the modified Horridge data are that preliminary estimates of
the Australlan ownership shares of Australian capltal by industry are
revised so that they matech an economy-wide average Australian share
Implied by overseas transactions data from the Australian National
Accounts (ANA). 1In addition, ANA overseas transactions ratios are used
to generate absolute values of overseas transactions consistent with the
values of other macro aggregates in the standard ORANI database.

The manipulations carried out on the modified Horridge data were, in the
original Horridge extension, carried out in a program called m:>zmm
(Horridge 1985b). The reason this work has been transferred to INFDAC
rather than being done as part of the computation of Horridge
coefficient submatrices has to do with the sequence of events in a large
change solution (DPSV, pp.326-333). At each iteration of a large change
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solution, the FID and FIDPAR files are updated. Conceptually, it is the
output of SHARES rather than the input to SHARES that requires
updating. The transfer of SHARES work to INFDAG will make this possible
when a large change facility for FH-ORANI is developed.

The amzwncymn»osu of the modified Horridge data described in Table 4.9
closely follow the original SHARES computations except {n the following
respects. The economy-wide average local ownership share (denoted QTOT
in Table 4.9) i{s now calculated as one minus a foreign share, where in
recognition of tax lssues the f[oreign ownership share is estimated as
flow rentals to overseas divided by all after-tax capital rentals. When
the industry-specific local ownership shares are revised to be
consistent with this economy-wide average ownership share, the test for
consistency also takes account that the relevant share equals an after-

tax income share.

In summary, the main steps involved in implementing the full FH-ORANI
model are the creation of computer programs to calculate the coefficient
submatrices of the fiscal and modified Horridge extensions, and the
creation of an extended version of INFDAG to pre-process the extended

database and parameters f{iles.

The steps then involved in solving the full FH-ORANI model are presented
schematically in Figure 4.1, Some of these steps are non-trivial,
particularly the creation of a Setup flle using MKST and the ASSEQ
Job. The reader 1s referred to the relevant GEMPACK documentation, a
recent listing of which is given in Appendix 2 of Powell (1988), for
guldance on these steps. The MKST software provides the flexibility to
omit the equation from standard ORANI giving the old definition of
industry rates of return, when combining it with the equations of the
fiscal and modified Horridge extensions. The full FH-ORANI model can be
solved along the lines of Flgure 4.1 once an appropriate number of

variables have been designated endogenous.
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B4 A Model Closure for FH-ORANI

The fiscal and modified Horridge extensions presented formally in
Chapters 2 and 3 together introduce 11Mh + 16h + 5M + 66 new equations,
where M and h denote the number of occupations and industries,
respectively, identified in FH-ORANI. They also introduce h equations
which simply replace those equations of standard ORANI which gave the

original definition of industry rates of return.

The extensions also contain 13Mh + 22h + 5M + 75 varlables that are
unique to the extenslons, i.e., have not been introduced and used in
standard ORANI. They alsc share a number of variables with ORANI, but
{t is only the variables unique to the extensions that are important

when discussing a closure for FH-ORANI.

The above calculations indlcate that the fiscal and modified Horridge
extensions introduce more variables than equations. A necessary but not
sufficient condition for the entire model, FH-ORANI, to be solvable is
that with the standard ORANI core closed in some usual fashion (e.g.,
DPSV, pp. U3-4), 2Mh + 6h + 9 fiscal and modified Horridge variables be

designated exogenous.

One such closure is presented in Table H.1. It corresponds to an
environment where all tax rates (or their assoclated shift terms), the
depreciation and investment allowance rates and the per capita real
transfer payment variables have been set exogenously. IFf each of these
variables is additlonally assigned a value zero (in percentage change
terms), then all the fiscal policy instruments introduced in the flscal
extension play a passive role, none has been endogenised In order to
drive a target variable to some desired level, and the fiscal and
modified Horridge extensions simply provide additional accounting detail

on macroeconomic and government budget litems as an ad junct to the

standard ORANI results.

A further condition necessary for the above logic to be correct is that

there be no feedbacks from the fiscal or modified Horridge extensions to
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TABLE 4.1 : A PASSIVE CLOSURE OF FISCAL AND MODIFIED HORRIDGE EXTENSION®

Exogenous
Variable Number Description
PL i
nau Mh Payroll tax rate by industry and occupation.
YL
ﬁa_ Mh Specific shift term in average tax rate on labour
income,
PK
«mu h Property tax rate on fixed capital by industry,
PK
awu h Property tax rate on agricultural land by
industry. ;
«n or wz h
j& Indirect-tax-related scaling factor or shift term
in price of working capital by industry,
YK
mg h Specific shift in tax rate on non-labour incomr
by Industry.
ag h Rate of depreciation allowances by industry.
nm h Rate of investment allowances by industry.
a i Share of government investment in tatal
investment expenditure.
u
cx 1 Real unemployment benefit per recipfent,
(i
cz 1 Real means-tested transfers per recipient.
n
wz 1 Real non-means-tested transfers per recipient.
o
mw 1 Shift term .in nominal government revenue from
other sources.
o
mm 1 Shift term in nominal other government outlays.
YL
£ 1 General shift in average direct tax rate on
labour income.
rIK 1
General shift in average tax rate on non-labour
inputs. )
Iad 1
Economy-wide shift in direct tax rates.

Total number = 2Mh + 6h + ¢
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the ORANI core - otherwise the ORANI core cannot produce i{ts standard
results. The absence of feedbacks implies that there is no varlable
which was formerly unexplained in standard ORANI but is now explalned by

the fiscal or modified Horridge extensions.

On these grounds, an obvious source of feedback would seem to be through
aggregate consumption. Standard ORANI does not explain this variable in
behavioural terms - it is generally elther designated exogenous or is
driven by some hidden government fiscal or monetary policy instrument to
the level required to keep the trade balance constant. The fiscal
extension, by contrast, contains an aggregate consumption funetion which

explains how that variable responds to aggregate disposable income.

Notice, however, that the list of exogenous variables in Table Y¥.1 does
not include the aggregate consumptlion shift term f,. This is endogenous
so that, given one of the normal macro closures for aggregate
consumption within standard ORANI, the shift term will adjust
mechanically to ensure that the aggregate consumption outcome in the
fiscal extension matches the outcome produced by standard ORANI
results. An endogenous consumption shift term in this way "deactivates"

the fiscal extension’s aggregate consumption function.33

Clearly, the closure shown in Table H.} would not be a sensible one to
adopt in the examination of any real world fiscal policy problem since,
as was argued in Chapter 1, a vital element of any fiscal policy {s the
way 1In which tax policy can {ndirectly affect aggregate demand by
affecting aggregate disposable income. The closure in Table 4.1 has
nevertheless been presented firstly as an initial check on the internal
consistency of the fiscal and wmodified Horridge mxnmsmmozm.w: and
secondly to demonstrate that FH-ORANI can be closed in such a way that
the standard ORANI core produces, if desired, the standard ORANI

results,

33 The value of the endogenous shifter could be gliven a shadow tax
interpretation.

34 A second check is a homogeneity test, which was performed when the
model wag implemented. The model is homogenous {(l.e., prices and
values respond to a change in the numeraire, but quantities do not)
when all taxes, including property taxes and direct taxes on labour
income, are fully indexed.
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The first obvious alternative closure is one in which the aggregat
consumption shift is designated exogenous to reactivate the f{sca
extension's consumption function. One of the scalar variables o
standard ORANI, formerly exogenous in a normal macro closure, mus
therefore be designated endogenous. The obvious ORANT candidate to swa:
with the fiscal extension’s consumption shift term is elther rea
consumption or the trade balance - whichever was formerly exogencus
With FH-ORANI closed in this way, both aggregate consumption and th-
trade balance will then be endogenous,

If elther aggregate consumption or the trade balance Is to be treated a:
an exogenous policy target in FH-ORANI, some government expenditure,
revenue or other policy variable would have to be designate«
endogenous. FH-ORANI would theraby make explicit the way in which the
policy variable affects aggregate income, aggregate import demand anc
other variables in order to achieve the policy target, Similarly, some
poliey variable would have to be explicitly designated endogenous i
order to target the government budget deficlt. The list of potential
fiseal policy instruments ineludes any one of the government expenditure
shift variables mev. (implying that the model user must specify from
which commodity, and which source, the change In government current
expenditure will come - an obvious choice is government spending on
domestic public administration), one of the varlables specifying real
government transfers per recipient UMJ wm or cm y the general shift
term in direct taxes on labour income m«r. the general shift term in
direct taxes on non-labour income mmx. or the economy-wide dirsct tax
shift term fY¥, In general, it would be possible to solve for the
changes in n policy variables (such as government spending, commodity
taxes, payroll taxes, property taxes, other indirect taxes or any of the

fiscal poliey Instruments Just mentioned) required to achieve n
macroeconomic targets,

In terms of industry policy, the fiscal extensfon introduced a large
number of Industry- and oceupation-specific tax rate, depreciation and
investment allowance variables which, together with the ooaaoawnw»
specific taxes and government expenditure shift terms, can be treated as

instruments of industry assistance policy. Many of these are also shown
in Table 4.1,

17



Because the fliscal extension introduces explicitly so many different
types of flacal polley instruments, both aggregate and industry-
specific, the model user will have to give some thought as to which
instruments are economically feasible or realistic in the quest for

particular targets.

One [eature of the closure in Table 4.1 and the alternatives just
discussed {s that all of the new modified Horridge varlables are

endogenous. Does this aspect of the closures make economic sense?

One of the features of the original Horridge extension when used in long
run applications was that both aggregate household consumption and

aggregate investment were endogenised, Aggregate investment was
endogenised by appropriate closure of the standard ORANI part of the
model. This was not a new facility added by the Horridge extension
itself,

An endogenous treatment of aggregate investment should still be part of
any long run closure of FH-ORANI. In economic terms, the desired form

of a long run investment function is

=k (12)

Yy J

The growth of investment expenditure zu by industry matches the growth
of the capital stock xu. presumably to at least cover depreciation. The
theory of standard ORANI implicitly contains the investment equation

vy = xu + p._ ?..uuc_v (13)
obtained by combining equations (19.8) and (19.9) from DPSV,
where >.V = _\mgob. In a long run closure in which industry rates of

return qh are already designated exogenous, then (13) collapses to (12}

if the investment slack variable w 1is also designated exogenous. This
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fs the way to endogenise aggregate investment in any long run
application of FH-ORAN1.35

The equatlons of the modified Horridge extension have the facility to
endogenise aggregate consumption. This is achieved by designating as
exogenous the varlable f, the ratio of household consumption to national
saving. This was part mn the recommended long run closure when the
original Horrldge extension was added to the standard ORANI model.
However, as explained In the previous chapter, the fiscal extension
itself contalns an aggregate consumption function to endogenise
household consumption. In order to overwrite the Horridge consumption
function with the fiscal consumption function, the Horridge shift
variable f, the consumption/saving ratio, should be designated
endogenous. It then takes the role of a slack variable and
"deactivates" the Horridge consumption/saving relationship.

It therefore makes sense, in economic terms, to designate all of the
Horridge variables, ineluding f, as endogenous in long run applications
of FH-ORANI. In addition, aggregate Investment can be endogenised in
the standard ORANI core by the method outlined above.

How should the modified Horridge extension be treated in short run
applications of FH-ORANI? The story about capital rentals accruing to
foreigners and the effect this has on the disposable income of
Australians remains just as applicable in the short run. However, the
short run will be too short for Australian investment behaviour,
relative to national saving, to substantially alter the local and
foreign ownership shares of the local capital stock. As in the original

Horridge closure, this ownership story can be switched off {n short run

35 Where industry rates of return are shocked by some amount, say, to
repregsent a change in world real Interest rates, then the slack
variable w should be shocked by the same amount.
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applications by setting the dynamic adjustment parameter 1 to wao.wm

As a summary, Table U4.)0 at the end of thls chapter gives full lists of
the variables that would typically be designated exogenous {n a
"standard" short run and long run closure of the combined FH-ORANI
model, respectively. The table also notes any special parameter

settings that should be taken into account,

Each closure is one where the fiscal module is run in passive mode, with
no fiscal targets being set. In each closure, both domestic absorption
and the trade balance are endogenous. This follows from the endogeneity
of aggregate household consumption, now explained In the fiscal

extension.

With household consumption now responding to household disposable
income, it is unreasonable to expect real government spending on goods
and services to respond in the same way, as formerly assumed in standard
ORANT or in the original Horridge extension. The 1link between
government and household spending 1s broken by setting the appropriate
indexing parameters to 2ero as noted. Government spending on goods and
services is then held constant in real terms, while household spending

responds to household income.

In both short and long run closures, export subsidies are exogenous for
all commodities. A very low value of the export demand elasticity for
exogenous export commodities ensures that export volumes are held
constant for these commodities. This obviates the need for "notlonal®
export subsidies which would, in FH-ORANI, nevertheless be counted in

government revenue calculations.

36 Strictly speaking, one of the coefflcients introduced in the
modified Horridge extensfon 1is calculated on the basis of an
assumption which holds only in the long run. Horridge (1985a,
p. AL/12) claims that the assumption is not particularly crucial to
the results, in most instances. Similarly, the computation of
foreign and local ownerships shares does not take into account that
in short rup closures, the primary factor payments to flxed capital
will Include the payments to lmmoblle (and presumably local) owner-
operators in some industries.
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The long run closure shown in Table 4,10 differs from the short run
closure in that aggregate investment is also endogenised, by exogenising
the investment slack variable omega. Similarly, Industry capital mnoarm
are endogenised in the long run by exogenising industry rates of return,
now defined to be after-tax. m_:upue. real wages are endogenised in the
long run, by exogenising some employment variable. Traditionally, {t
has been standard ORANI's measure of aggregate employment of person-
hours that has been exogenised. With FH-ORANI, the option now exists to
exogenise aggregate unemployment of persons. This can either be held
fixed, or if some measure of a natural rate of unemployment ig
avallable, then adjusted exogenously to equal that measure.

Table H.10 therefore summarises the way that the full FH-ORANI model

should be run in both the short and long runs, while demonstrating the
differences between each kind of run. ,
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TABLE U.2: CONDENSED EQUATION SYSTEM OF THE FISCAL AND MODIFIED
HORRIDGE EXTENSIONS
Identifier Equation
Income and Factor Taxes - Labour
(G D] TAOY plg+1,1) + TAO2 pd(g+1,1) + TAO3 tpl + TAOW tyl = O
(24) TBO! ryl + TBO2 tyl + TBO3 pd(g+l,1) + TBOY z
+ TBO5 p(g+1,1) + TBO6 p(g+1,2) + TBOT plg+t,3)
+ TBOB d6 = O
(39 TEOY rpl + TCO2 tpl + TCO3 z + TCOU p{g+1,1)
+  TCO5 plg+1,2) + TCO6 pl{g+1,3) + TCOT 47 = O
(hr) TDOY pd + TDO2 pd{g+t,1) = O
(57) TEOY pg + TEQ2 pd(g+1,1) + TEO3 tyl = O
Income and Factor Taxes - Non-Labour
6") TFO1 yd + TFO2 p{g+1,2) + TFO3 kappaO

+ TFO4 t2pk + TFO5 pl + TF06 p(g+1,3)

+ TFO7 n + TFOB t3pk + TFO9 xi3

+ TF10 fw + TFil z + TFI12 fyk

+ TF13 fk + TF14 fy + TF15 delta

+ TF16 alpha + TF17 y + TF18 d1 = 0
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Fost-tax nominal wage as function of gross labour costs, payroll
tax and direct labour tax rates. Substitute (F1}-(F6) into (F7!

Aggregate direct tax revenue on labour as a function of labour
income and direct tax rates. Substitute (F2)-(F5) into (F8).
Then use (12.64) and (12.66) in (12.56) from DPSY to elimfnate
labour demands by occupation and industry.

Aggregate payroll tax revenue as function of gross labour costs
and payroll tax rates. Substitute (F1) and (F6) into (F2). The
use (12.6%) and (12.66) in (12.56) rrom DPSV to eliminate labour
demands by occupation and industry.

Average nominal wage rate after tax. Rewrite of (F10).

Average nominal wage rate before tax. Substitute (Fli) and (F5)
into (F11).

Nominal disposable non-labour Income as function of gross non-
labour factor costs, property tax and direct tax rates on non-
labour income, depreciation and Investment allowances.
Substitute (F12)-(F20), (F28), (F72) and (12.25), (20.9) and
(20.10) from DPSV into (F21).

123



CONDENSED EQUATION SYSTEM OF THE FISCAL AND MODIFIED

TABLE A.2: HORKIDGE EXTENSIONS (Cont'd)
Identifier Equation
(7") TGO rpk + TGO2 t2pk + TGO3 kappa0d
+ TGO4 pi + TGOS t3pk + TGO6 n
+ TGO7 pl{g+1,3) = O
8" THO! ryk + THO2 yd{g+!) + THO3 fyk
+ THOU £k + THOS fy + THO6 pi
+ THOT delta + THOB kappa0 + THO9 alpha + THIO Yy = O
(9Y) TIOV yd + TI102 yd(g+1) = O
(io") TJOV yg + TJO2 yd(g+l) + TJO3 fyk + TJOU fk + TJOS [y
+ TJO6 pi *+ TJOT delta + TJOB kappaO + TJOY alpha
4+ TJO3 y = O
Other Non-Commodity Indirect wmxmm (net)
(1) TKO1 rnt + TKO2 xi3 + TKO3 f(g+2) + TKOU fw + TKOS =z
+ TKO6 d2 = O
(12') TLOT f{g+2) + TLO2 x43 + TLO3 fw + TLOW ti = O
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Description

Aggregate property tax revenue as function of gross non-labour
factor values and property tax rates. Substitute (F15), (F16)
and (20.9) and (20.10) from DPSY into (F22).

Aggregate direct tax revenue on non-labour income as function of
disposable non-labour income, direct tax rates on non-labour
income, depreciation and investment allowances. Substitute

(F20), (F21), (F72) and (12.25), (20.9) and (20.10) rrom ppsy
fnto (F23).

Aggregate disposable non-labour income. rewrite of (F2uy,

Aggregate gross non-labour earnings as function of disposable
non-labour income, direct tax rates on non-labour income,
depreciation and investment allowances. Substitute (F20), (r21),
(F72) and (12.25), (20.9) and (20.10) from DPSV into (F25).

Aggregate nominal revenue from other indirect taxes (net).

Substitute (F26), (F29) and (22.7) and (12.25) from DPSV Into
(F26).

Relationship between prices of other cost tickets, working
capital and other indirect taxes (net). Substitute (F29) and
(22.7) from pPSV into- (F28).
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TABLE 4.2:

CONDENSED EQUATION SYSTEM OF THE FISCAL AND MODIFIED
HORRIDGE EXTENSIONS {(Cont'd)

Identifier

Equation

(13"

[GRAD]

(15")

(161)

(7

(18*)

(19')

Commodity Taxes less Subsidies

TMOY ric + TMO2 pl « TMO3 p2 + TMOH z + TMOS d3 =

THOY r2c ¢+ TNOZ p! + TNO3 p2 + THOW y + THOS dU =

TOOY ri3c + TOO2 x13 + TOO3 %23 + TOOH pi

+ TO0S p2 + TO06 d5 = O

TPO! rlc + TPOZ x4 + TPO3 pl + TPOW ul = O

TQO! rOc + TQO2 x2 + TQO3 pm + TQOU phi + TQOS 11O

TROY re + TRO2 ric + TRO3 r2c + TROY r3c + TROS rlc

+ TRO6 r0c = O

Total Government Revenue

TSOY r + TS02 ryl + TS503 rpl + TSOU ryk + TS0S5 rpk

TS06 rni + TSO7 rc + TSO8 gdpe + TS09 fro = O
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1 Aggregate nominal revenue from commodity taxes on intermediate
fnputs. Reformulate (18.18) and (18.20) rrom DPSV so that
are expressed as the power of an ad valorem tax on basic
values. Substitute the result, along with (12.23) from ppsy into

taxes

1 Aggregate nominal revenue from taxes on Inputs to capital
¢reatfon. Reformulate (18,18) and (18.20) from DPSV so that
taxes are expressed as the power of an ad valorem tax on basie

values. Substitute the result, along with (13707 from DPSV, into
(F31).

1 Aggregate nominal revenue from taxes on household consumption.
Reformulate (18.19) and (18.21) rrom pPSV so that taxes are

m tax on basic values.
Substitute the result into (F337.

1 Aggregate nominal revenue from taxes on exports,

(18.11) and (18.15) from ppsy with ul as the power
yalorem export tax on basic values.

Reformulate
of an ad

Substitute the result Into

(F33).

1 Aggregate nominal tariff revenue. Reformulate (18.10) ang
(18.11) from DPSV so that bl0 is the power of an ad valorem
tariff. Substitute the result into (F34),

1 Aggregate revenue from commodity taxes less subsidies. Rewr{te
of (F35).

1 Aggregate nominal government revenue. Substitute (F36) into
(F37).
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TABLE 4.2: CONDENSED EQUATION SYSTEM OF THE FISCAL AND HODIFIED
HORRIDGE EXTENSIONS {(Cont'd)

Identifier Equation

Government Expenditure

(207) TTO! gc + TTO2 pl + TTO3 p2 + TTOH £15 + TTO5 £25

+ TTO6 er = @

(21) TUOl gi + TUOZ al + TUO3 & =~ O

(221) TVOY gu + TVO2 bur + TV03 xi3 + TVOU lu =« O

(237) TWO! gm + TWO2 bmr + TWO3 x13 + TWOY In = O

(au") TXO1 gn + TXO2 bnr + TX03 xi3 + TXO4 q = O

(251} TYOl g + TYO2 ge + TYO3 gi + TYOU gu + TYOS gm + TYO06 gn

+ TYO7 gdpe + TYOB fgo = O
(26%) TZO1 gprime + T202 gc + TZ03 gu + TZOW gm + TZ0OS gn
+ TZ06 gdpe + TIO7 fgo = O

(27") RAOV gepl  + RAOZ2 pt +« RAD3I p2 = O

(28+) RBO1 xig + RBO2 gepl + RBO3 pi + RBOY xi3

+ RBOS gdppd = O
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i Aggregate government final consumption expenditure. Substitute
(16.1) from DPSVY into (F38),

1 Aggregate government Investment expenditure. Rewrite of (F39).

1 Aggregate nominal unemployment benefits. Rewrite of {Fu0}.
1 Aggregate nominal means-tested transfers. Rewrite of (Fu1),

i Aggregate nominal non-means-tested transfers. Rewrite of (Fu2).

1 Aggregate nominal government expenditure. Substitute (FU3) into
(Fuu),
1 Aggregate nominal government current expenditure. Substitute

(Fi3) {nto (FUus5),

1 Government current consumption expendi{ture price index. Rewrite
of (Fhe).

1 Government total expenditure price index. Rewrite of (Fu7).
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TABLE 4.2: CONDENSED EQUATION SYSTEM OF THE FISCAL AND MODIFIED N
HORRIDGE EXTEMSIONHS {(Cont'd) : Number Description
Identifier Equation - o
ST S— 1 Government current expendfture price index. Rewrite of (Fu8).
(29+) RCOY xigp + RCO2 gepl + RCO3 %13 + RCOM gdppd = O L an
JONIRE 1 —
Government Budget
- . 1 Government nominal borrowing requirement. Rewrite of (Fh9),
(30") RDO1 delgb + RDO2 g + RDO3 r =« O
s B e 1 Government real borrowing requirement. Rewrite of (FS0).
(317) REC1 delgbr + REOZ2 delgb + REO3 xig = O s -
1 Government nominal defliecit on current account. Rewrite of (F51).
(32") RFO! delge + RFO2 gprime + RFO3 r = O
basts - 1 Government real deficit on current account. Rewrite of (FS52).
(331 RGO1 delger + RGOZ delge + RGO3 xigp = O i
2] -
Labour Supplies and Unemployment
o - . 1 Labour supply as function of population, number of unemployed,
; and non-labour income including transfers. Substitute (F36),
(3u1) RHOY aggls + RHOZ q + RHO3 pg + RHOY lu + RHOS %13 o - (F43) and (F514) {nto (F53).
+ RHO6 yad + RHOT gu + RHOB gm + RHO9 gn + RH10 gdpe S
- -
+ RH1) fgo + RH12 fro = O
M Labour supply to occupations as function of total labour supply
PR P
] : and expected gross labour earnings in each ocecupation.
(351) RIOt 1s + RIOZ aggls + RIO3 em + RION pd(g+1) + RIOS tyl = 0 - ' Substitute (FU), (F5), (FS5) and (F56) into (F57).
b ok
;L M Employment {n each occupation as function of demand for labour-
: hours and supply of hours per person by those employed, {tself a
(361) RJOV 11 + RJ0O2 z + RJO3 p{g+1,1) + RJOY p(g+1,2) ; function of post-tax wages and disposable non-labour income,
S Substitute (F36), (F43), (F58), (F59), (F60) and (F62) into
! (F61). Then use (12.64) and (12.66) in (12.56) from DPSY to
+ RJOS plg+1,3) + RJO6 pd(g+1,1) + RJOT yad + RJOB gu slk@&ﬁgssJ eliminate labour demands by occupation and industry.
+ RJOY gm + RJIO gn + RJI1 gdpe + RJ12 fgo + RIS fro = '
+ RJIYM xi3 + RJIS5 agglt + RJI6 dB - O
b e H Employment rates in each occupation. Rewrite of (F63).
!
(371) RKOl em + RKO2 11 + RKO3 1s = O
o 131




CONDENSED BQUATION SYSTEM OF THE FISCAL AND HODIFIED

TABLE 1.2 HORRIDGE EXTENSIONS (Cont'd)
Ident{fier Equatlon
(38") RL.OY aggli + RLO2 11 = O
(39*) RMO! lu + RMO2 aggls + RMO3 agglt = O
(ho*) RHO1 1n + RHOZ2 q + RNO3 aggls = O
Aggregate Consumption
(u1r) ROOY ce + ROO2 aggll! + ROD3 xt3 + ROOH pd + ROOS yad
+ ROO6 gu + RAOO7 gm + ROOB gn + ROD9 gdpe + ROIO fgo
+ ROV! fro + RQ12 fc = O
(hey RPO! co + RPO2 yad + RPO3 gu + RPON gm + RPO5 gn
+ RPO6 gdpe + RPO7 fgo ¢ RPOB fro = O
(u3*) RQOY ¢ + RQO2 ce + RQD3 co =~ O
[ELAS] RROY s + RRO2 aggl! + RRO3 xi3 + RROY pd + RROS yad
+ RRO6 mc.* RRO7 gm + RROB gn + RRO9 gdpe + RRIO fgo
+ BRIV fro = O
(n5') RSO1 tyl + RS02 pd(g+1,1) + RSO3 aggl! + RSOH x13 + RSO5 yad
+ RS06 gu + RSOT gm + RSOB gn + RSO9 gdpe + RS0 fgo
+ RS11 fro + RS12 fyl + RS13 f1 + RSN fy =« O .
(461) RTO! gdpe + RTO2 gdp + RTO3 gdppd = O
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Mh

Number of persons employed. Rewrite of (F64),
Number of persons unemployed. Rewrite of (F65).

Number of persons not in labour force. Rewrite of (F66).

Aggregate consumption of employed persons as function of post-tax
vage and disposable non-labour income. Substitute (F36), (Fu3)
and (F59) into (F67).

Aggregate consumption (equal to aggregate income) of unemployed

and those not {n workforce. Substitute (F36) and (Fi3) into
(F68).

Aggregate nominal consumption. Rewrite of (F69),

Aggregate saving as function of post-tax wage and disposable non-

labour income of employed persons. Substitute (F36), (F#3) ang
(F59) fnto (F70).

Aggregate direct tax rates on labour for each occupation and
Industry as functions of tax base. Substitute (F2) to (Fs5),
(F58) and (F60) into (F71).

Nominal GDP at market prices. Rewrite of (F75).
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TABLE 4.2: CONDENSED BEQUATION SYSTEM OF THE FISCAL ARD MODIFIED
HORRIDGE EXTENSIOMS (Cont'd)
Identifier Equation
(u7r) RUOT yer + RUO2 pd + RUO3 1 + RUOH yad + RUOS gu
+ RUOH gm + RUOT gn + RUOB gdpe + RUOY fgo + RUIO fro
+ RUTY xi3 = O
(u81) RVO1 yor + RV02 co + RVO3 xi3 = O
Modified Horridge Extension
(1m) HACY pie + HAO2 phi + HAO3 pe =~ ©
(2™ HBOI pim + HBOZ2 pm + HBO3 phi = O
{3m) HCOY gnp + HCO2 ¢ + HCO3 go + HCOM F - O
(4n) HDOT £ + HDO2 ¢ + HDO3 gc + HDOU gdpe
+ HDO5 rt + HDO6 phi =~ O
(5") HEO1 qshr + HE02 qk + HEO3 k =~ O
(6") HFO1 st + HFO02 ¢ + HFO3 f = O
(7m) HGO1 k + HGOZ2 kappaO = O
(8") HHO1 ploz + HHOZ pi « O
(9m) HIOY qk + HI102 st + HIO3 ploz =~ O
(1o") HJOV rx ¢ HJO2 rt + HJO3 rf = O

(11

HKOY ri + HKO2 ft + HKO3 st - 0
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Aggregate real disposable income of employed persons. Substitute
(F36), (FU3) and (F59) Into (F76). ,

Aggregate real disposable income of unemployed and those not in
the workforce. Rewrite of (F77).

Rewrite of (H1).

Rewrite of (H2),

Substitute (H9), (H10), (HS) and (H6) Into (H3).
Substitute (H19), (#8) and (H9) into (H). Then use (3") to
eliminate gnp.

Rewr{te of Az_my.

Rewrite of (H5),

Rewrite of (H12).

Rewr{te of Azjuv.

Substitute Aziov into (H7).

Rewrite or ~=dgv.

Rewrite of (H15).
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TABLE h.2: CONDENSED BEQUATION SYSTEM OF THE FISCAL AND MODIFIED

HORRIDGE EXTENSIONS (Cont'd) - "
! Humber Deseript
Identifier Equation ption
i
! Substitute ( ;
F12) F1
(12m) HLOV rt + HLO2 yd(g+1) + HLO3 kappaO i extension into :.:wrmmmmhﬂwn_n?ms and (F21) from fisea)
_ into (H16). : stitute the result along with (j
L R .
+ HLON plg+1,2) + HLOS pi + HLO6 t2pk *
— p—
+ HLOT delta + HLOB alpha + HLO9 ¥y
3. and
+ HL1O fyk + HL1V £k + HL12 fy w?:m
+ HL13 gshr = O s -
s - S 1
(13") HMOU rf + HMOZ st + HMO3 phi =« O Substitute (H8) and (H9) into (H19).
TR o . '
(ium) HNO1 it + HNO2 pi + HNO3 y =~ O Rewrite of (Hz0).
U1 N
(15") HOO1 yad + HOO2 yd + HOO3 rx = O - . ! Rewrite or (H21).
L h Sub
(16%) HPO1 rO + HPO2 p(g+1,2) + HPO3 kappal stitute (F15)
(H22). » (F20) ang :.,NC from fiscal extension into
e e
+ HPON pl + HPOS5 t2pk + HPO6 yd(gs1)
+ HPO7 delta + HPOS alpha + HPOY y
o1 3 Rt
+ WP1O fyk + HPUI £k + HPI2 £y « O R
mi ¢ il
. -
Number of equations in condensed fiscal and modified Horridge extensions I
« 2Mh ¢ 3h + 3M +56.
& S b
.
O
S
W
g PO
136 ¢ -




8€1

6E1

l

TABLE %.3: VARIABLES OF CONDENSED FH-ORANI
ription
Number  Mnemonic  Dimension  Full name Descrip
. " Prices of capital units
1 pi n "5
(0) Prices of domestic commodities (basic values)
2 p! g Piq
(0) Prices of imported commodities (basic values)
3 p2 8 Piz2
(3 er price index
i %13 1 £ Consum P
(1 Wage rates by occupation and industry (gross labour costs)
5 p(g+1,1) Mh Plg+1,1,m)3
(1 Rental prices of fixed capital
6 p(g+1,2) n Prg+1,2)3
(1 ntal prices of agricultural land
7 plg+1,3) n Pg+1,2)} Re ?
(1 t term on "other costs”
8 £(g+2) h fg+2,J snif
Capital creation by using industry
9 y n Y P
tal stocks Dby industry
16 kappa0 n kj(O) Current capi
eturn
1 r0 h ry(0) Current industry rates of re
g - w—— L1 = 5 i % & b i = | : i ‘
p ® U U T S P Es i ! : i
- i . N—— SRS S— ; y . i
5;?‘?“?‘" R ~§—-;——~—%—=!—§
o . L, L ) i f { v
A A T T T O T T T F o
12 omega 1 W Investment slack variable
13 ir 1 iR Aggregate real private investment‘
14 ra2 h fJ{,Z) Exogenous investment shift variable
15 x13 g xﬁ) Household demands for domestic commodities
16 c 1 c Aggregate nominal household expenditure
17 q 1 q Number of households
18 x23 g xgg) Household demands for imported commodities
19 . lambda M Y‘m Employment of labour by occupation (person-hours)
20 z h ::J Industry activity levels
21 .n h nJ Employment of agricultural land by industry
() s
22 x1 g xr'1 Total supplies of domestic coemmodities
(8 o
23 X4 g X, txport demands

i1



oyt

VARIABLES OF COHDENSED FH-ORAMI (Cont'a)

vww!\@gw

TABLE 4.3:
Number Mnemonic  Dimension  Full name Description
25 £25 g fg;) sShift term for imported other usage
26 er 1 Cg Real aggregate household expenditure
27 x2 g x;g) Aggregate imports by commodity
28 m H m Foreign currency value of imports
29 om g pﬂi‘z ¢.1.f foreign currency import prices
10 e 1 e Foreign currency value of exports
31 pe g p?‘ £.0.b foreign currency export prices
i
32 delb 1 AB Ratio of trade balance Lo base period GDP
33 phi 1 ] £xchange rate (price of foreign currency)
34 gdppd 1 gdppd GDP price deflator
ower of the export tax
35 ul g Yeit,m ?
& . k| ¥ l = E g g 4 ' ¥ ] Ed -4 1 & i H ¥
§‘ e b z : g
E
S A i * j : o —
1 FI 1 T " f i { { i
» B i3 i e L |
36 i 1
i Aggregate nominal private Lnvestment
37 xi2 {2)
i 3 Capital goods price index
38 £1 1 (1)
flgvt,n) General wage shift variable
39 find h (1
f(g*1’1)1 Wage shift by industry
40 foce (n .
" f(g-ﬂ ,1,m) Wage shift by occupation
41 fo/i 1 (n
f(g+1,1,m)j Wage shift by occupation and industry
- 2 fr ! Ty Ratio of real privat
F pi e investment to consumption
43 1 1 [ A
ggregate employment (person-hours)
4 k0 1
k(o) Aggregate capital stock
45 fe e
& i Shift in foreign export demands
4 o1 n (b,3, Composite variable in DPSV
Y capital * equation (32.9) for costs of units of
47 52 n i5.)

Composite variable in DPSV equation (32.10) for zero pure profits



[A3!
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TABLE 8.3: VARLABLED Ur LUNULADGU SATURAML

[

Number Mnemonic

Dimension Full name

Description

Composite variable in DPSV

equation (32.13) for household demands

Number
of standard ORANI variables in condensed system = 2Mh + 208 + 17h + 3M
+ 19

62 pd(g+1,1) Mh
63 tpl M
64 tyl Mh
65 ryl 1
66 rpl 1
87 pd "

d
Plg+1,1,m)3

L
to;
YL
tns

Post-tax nominal wages

Payroll tax rates

Direct tax rates on labour income
Aggregate direct tax revenue on labour
Aggregate payroll tax revenue

Average post-tax nominal w“age

u9 b4 (bu)t
for imported commodities
50 b5 (b) Composite variable in DPSV equation (32.14) for market clearing of
3'm labour by occupation
51 bé (b6) Composite variable in DPSV equation (32.15) for market clearing of
d fixed capital
52 b7 (v,) Composite variable in DPSV equation (32.16) for market clearing of
74 agricultural land
53 b8 (DS) Composite variable in DPSV equation (32.17) for market clearing of
r domestic commodities
54 b9 (bg) Composite variable in DPSV equation (32.18) for market clearing of
r imported commodities
55 bio (bm)i power of tariff (composite variable in DPSV equation (32.22) for
vasic prices of lmports
56 b1l (DTT)i Composite variable in DPSV equation (32.23) for export prices
| 4 . ] g ; | g 1 ] i 1 ] 1 g ] i 1 L
g. | ] b L b )
A i e e el el i
: L 5 L i I ; ] F
o S L J | N i i i i
57 b12 1
b2 Composite variable in DPSV
index squation (32.23) for consumer price
58 b13
g (by3)y Composite variable in ppsy
domestic commodities equation (32.35) ror outputs or
59 x(g+1,1) h x( Eaplo .
8+1,1}3 yment by industry (person-hours)
60
or n (Dlu)J Composite variabl "n e uati
q on for employment by industry
61 gdp 1
gdp Real GDP



TABLE 4.3: VYARIABLES OF CONDENSED FH-ORAMI {fcnu'd)

Number Mnemonic Dimension Full name Description

69 yd(g+1) h y?g*])J Disposable non-labour incomes
70 t2pk h tZ? Property tax rates on {ixed capital

71 t3pk h t§§ Property tax rates on land

72 fw h f; Shift term for prices of working capital

73 delta h sj Depreciation allowance rates

= T4 alpha h “J Investment allowance rates
75 d1 h d1 Composite variable in fiscal equation (6') for nominal di{sposal non-
J labour income

76 rpk 1 rPK Aggregate property tax revenue

77 ryk 1 rZK Aggregate direct tax revenue on non-labour income

78 yd 1 yd Aggregate disposable non-labour income

79 ¥g 1 ¥8 Aggregate gross non-labour earnings

iy

s71

g’!magu - ’k . . — 7 r ¥ 1 ¥ i ”é ] '% # é i % 13 % I
‘ 7 - . L - 2
I A A T A A i  _  §
x:xiil!f!i'gg% |
a { H I H { H H
80 rni 1 PN
Aggregate revenue from other indirect taxes
81 ti h tI
g Sealing factors for other indirect taxes
82 a2 1 a? ¢
omposite variable in fiscal
equ.
fron ote indirecy oS quation (11') rop aggregate revenue
83 rie 1 rS
(n Aggregate nominal revenue from taxes on intermediate inputs
8y d3 1 a3 Compos
Posite variable in riscal e
ua
from taxes on intermediate inpgtsticn (130 for FgEresate revenue
as r2e 1 r¢
(2) Aggregate nominal revenue from taxes on capital {nput
3
86 du ] a*
Composite variable in r
isecal equatj
from taxes on capital {nputg fation (1) zor gEnegate revenue
87 r3e 1 re
A
(3) ggregate nominal revenue from taxes on hougsehold consumptio
n
88 ds 1 a3 c
omposite variable in fiscal
S i i equat
from taxes on household consumgtioion (151 ror sgenegate revenue
39 rie 1 P
" Aggregate nomina) revenue from taxes on exports
90 ric ! ~<
Ty Aggregate neminal carife revenue

21 ro . "

.



VARIABLES OF CONDENSED FH-ORANI (Zon

e

TABLE 4.3: -
Number Mnemonic Dimension  Full name Description
egate nominal government revenue
92 r 1 r Aggreg :
i GDP at market prices
93 gdpe 1 gdpe Nominal
0 term for “other" revenue
9y fro 1 £ shift
e te government final consumption
95 ge 1 g Aggrega g
R diture
i ate government investment expen
_ 96 gt 1 g Aggreg &
=
i Share of government investment in total investment
97 ai 1 a
u nemployment benefits
98 gu ! g Unemp
u loyment benefit per recipient
99 bur 1 bR Real unemploym
u » of unemployed
100 1u 1 3 Number of |2
ans~tested transfers
101 gm 1 g He
ient
= eal means-tested transfer per recip
102 bar 1 b2 R
:  paa S s T U f I !
r —, | T | k i L@ :
1 T P i }’ . i { ]
iiill!f{!:filifiwm
n
103 in 1 A Number not in workforce
104 an 1 gn Non-means~-tested transfers
n
105 bnr 1 bR Real non-means-tested transfer pre recipient
106 g 1 g Aggregate nominal government expenditure
o
107 fgo 1 f‘g Shift term for "othern outlays
— 108 gprime 1 gt Aggregate nominal government current expenditure
3
10 (5) :
9 gepi 1 3 Government consumption price index
110 xXig 1 E(g) Government total expenditure price index
’
111 xigp 1 S(g) Government current expenditure price index
12 delgb 1 AGB Government borrowing requirement
113 delgbr 1 AGBR Real government borrowing requirement
114 delge 1 AGC Government deficit on current account
115 delger i AGCR feal government defici® on ourmant smamiee



Number Mnemonic Dimension Full name
o Labour force
116 aggls 1 A f
5 Labour supplies (persons)
117 ls M -
tn Labour demands (persons)
118 11 M lm
t loyment {persons)
119 aggll 1 1 Employm .
M e Employment rates by occupation
120 em n
) 1 c® Aggregate consumption of employed
121 ce
f 1 £ Shift term for aggregate consumption
122 c ¢
i t in workforce
1 e? Aggregate consumption of unemployed and those no
123 co
Aggregate housenhold saving
124 3 1 s
fYL Specific shift in tax rates on labour
125 fyl Mh e
6 £1 1 riL General shift in tax rates on labour
12
T 1 i
M a ] 1 ] l i 1
{ ] i L l | 9 | ; % é
T, ™, 1 . “ | ! W
R B S B S e
. 3 r - ; ; - ’ 7
- - | ; { i i ) ? ? E 55
:sixlil'l!l¥ilifgi;i,_“:
127 fyk h rix Specific shift in tax rates on non~labour
128 fx ! fYK General shift in tax rates on non-labour
129 fy 1 rY General shift in tay rates on labour ang non-labour
130 yer i Y; Real disposable income of employed
3 yor 1 y; Real disposable income of unemployed and those not in workforce
132 d6 1 a6 Composite variable in fiscal equation (2') for aggregate direct tax
5 revenue on labour
o
- K | ! femposite variable in fiscal equation (3') for aggregate payroll tax
134 a8 M d: Composite variable in fisca

Description

a3
gy

1 equation (36') fror employment by
occupation

Humber of fiscal variables in condensed System = UMh + Sh + UM . 56

e
v

(v
o

pie

pim

gnp

1

gnp

ZXport orice index ($8)

import price inqex ($A)

Nominal oup

—«magﬂlllﬁwﬁ“*'
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TABLE 4.3:

VAR LADLLOD UM CURULASLU fA7wnsnd

S e e

Number Mnemonic Bimension Full name pescription

138 £ 1 £ Ratio consumption/national saving

139 qshr 1 q Local ownership share of local capital

140 st 1 st National saving

141 K 1 K Capital stock (rental shares)
g 142 pioz 1 wL Average creation price, locally owned capital

143 qk 1 q+K Locally owned capital stock

144 rx 1 ry Net rentals to overseas

145 ri 1 ry Met foreign investiment

146 re 1 Ty Gross rentals to overseas

147 rf 1 re Gross rentals from overseas
'1?3;",,1‘:%,%*§~§“~§____,2__§é_§

f‘i’ | '5 ? b “

148 it

149 yad

it

yad

Total nominal investment

Disposable non~labour income of Australian households

Number of Horridge variables in condensed system = 15

RO

————
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Name Dimension Definition
TAGY “h x Mh identity
TAO2 Mh % Mh Minus identity
PL PL
- H 1-H )
TAO3 Mh x Mh TAO3(mj,m}) = amj /( g
YL YL 1-aFLy
TAOY Mh x Mh TAQU(m} ,m}) = - Hmj ij VARt 3
TBO1 1 x1 Identity
| | YL B!L
TBO2 1 x Mh T802(1,m§} = - %J -
- SYL
TBO3 1 %X Mh 7803(1,m}) = 3
YL
TBO4 1 xh TBOM(1,)) = = Qqu
| (1) . SYL
{1} M) ]
TBOS 1 x Mh TBOS(1,mj) = S(ge1, 1) [ S(gr1,1)3] Stget,1mg § Sas
*(1) YL (1) gt 0§13] i
Stg+1,1,m3 § Sy g1,1,)3 ng %(g+1,1,
YL
(10 (1) s
TBOG txnhn TBO6(1,]) = Iige1, 1)1 S(g+1,2)] 5 aJ

TBO7
TBO8
TCO?

TCOZ
TCO3

TCO4

TCOS
TCO6
TCO7
D01

D02

1 xh

Tx 1

I % M¥Mh

| U A I S
r_—: t - - { - ’ ? EF »
L A D T 001 1

. . N *(1) IL
TBOT(1,§) °(g+1,1)3 S(g+1,3)J 5 SQJ

Minus identity

Identity

TC02(1,m3) = - si?

T€03(1,3) . - Sg;

TCOM(1,m3) = - sgg ’ 05;31’,)J [1-s:é1;,1)J] sl
) S:élz.r,m>3 § Sy °§;21.1.q>1 " S

. . (D (1) PL
TC05(1.,4) e+1,1)3 Stge1,2)5 § Sq

. . M *(1) PL
TCO6(1,3) Yg+1,1)5 Stgr1,3)5 § Sy

Minus identity

Identity

- d
TDO2(1,mj) = Stget 1 m)

PL
(g+1,1,m)g 5 SqJ

(1)

%

g+1,1,m)J
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COEFFICIENT SUBMATRICES OF CONDEHSED FISCAL AND MODIFIED HORRIDGE EXTENSIONS (lont'c

TABLE 8.4
Name Dimension pefinition
TEO 1 x 1 Identity
TEO2 1 x Mn TEO2(1,m3) = s(g‘1 .
TEO3 1 x Mp TEO3(1,m3) = S my ij
TFO1 nxh Identity
2 1w X YK, YK X
e Z = B 1-8 G
pefin Zy 5 HZJ + (' 3 ) J HZJ
TFO2 hxh TFO2(3,3) = - 232 B;S(
TF03 hxh TF03(3,4) = - zj‘2 . (1—a§K) D§K
TFOU hxh TFOM(J,3) = - zj2 (- Bg
2 X
TFO5 nxh TFOS(S,8) = - 2y (1= 523) n® ) (-6
3 % K ¥K, YK
pefine Z 8 1-B G
ne I o Hyy ot (B G Ky,

TFO6
TFO7

TFO8

TFO9

TF?O
e
'I'FTIZ
TF13
TFH
TF?S

TF16

h x h
hxh

hxn

hx
h x h
hxnh

hxh

LT T
s'zﬁéﬂ?i‘ﬁi_

TFO6(J,5) = - 23 rpPK
ZJ [B3j + (1 BJ) hj]
TFOT(§,4) = - 3
J
TFOB(J,3) = - 23 (157K
3 a 8,y
Define 2u = YK
J B Hy e (gl X iy
TFO9(1,1) = - %,W
Zy ny
TF10(3,§) = - "
J
TR, = - 7!
) J
TF12(4,3) ™ - (T-BYK)
J
TFI3(, 1) = - (1-p%K,
J
TF14(3,1) - - YK
. (1~
-8

TF15(4,3) =

TF16(5,3) =

(1-8¥Ky YK
Elj ) aj

YK

(1-8 YK
J

) A
J



TABLE 5.4
Name Dimension Definition
TFW hxh TF17(4.3) = (1= BfK) A§K
TF18 hxh Minus identity
TGO? T x 1 Identity
1602 1xh 1602(1,3) = s;" S;;
2 oo xon 1603(1,4) = S5 S5y
TGO 1xn TGOU(1,3) = S:K S:;( h;
TGOS 1xn TGO5(1,3) = ng 5;3(
TGO6 1 xh TGO6(1,3) = SgK 5§§
1607 1xn TGOT(1,3) = ng s§§ 'n§
'I‘HO? 1 x 1 Identity
THO2 1 xh HO2(1,1) = siC oyt [ @ 85 8]
A A W S A W W Y W W W W W
O A T A AR A
THO3 1 xn THO3(1,3) = s}"x s}"x / fc?K (1—3§K) . sﬁx]
THOY Tx1 THOA = - §s ;"K fG§K (1~B§K) + a}"x}
THOS 1x THOS - - 53 3! [GJK (1—53”() . B§K}
THO6 1xn THO6(1,3) = sjYK JYK (- cJ Xy, fGJIK (1~5§K) . aJYK
THOT 1xh THOT(1,3) = s}x a}m D?( / [G;:K (1—B§K) . a}"‘]
2 THO8 1xn THOB(1,§) = s§x 53"( DJYK / [chK (1-B§K) . B§K]
THO9 1xn THO9(1,§) = sJYK B§K A§K / fcj”‘ (1-53“() . B§K]
TH10 1 xn TH10(1,§) = sf’( s}'K JYK / {cfx (1—B§K) . a}'K]
TI01 1x Identity
TI02 Tx TI02(1,4) s‘?gq)j
TJO1 T x 1 Identity

COEFFICIENT SUBMATRICES OF CONDEMSED FISCAL AHD MODIFIED HORRIDGE EXTEHSIONS ..ot

i

"“’%ﬁ%g&%ﬂ"““
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661

COEFFICIENT SUBMATRICES OF CONDEMSED FLSUAL AND MULLPLLU AUARLUGG DAL SaoLoine

TABLE 4.4
Name Dimension Definition
TJ02 1xh 1302(1,§) = STgeryy / [G\J’{K (T—B;’X) . 5\3”(]
1J03 Txh 1J03(1,§) = S%S*?” U—a?() / [gﬁK U‘%K) N sﬁx]
TJOA 1x1 TJOH - ¥ s%gﬂ)j (1-B§K) / fG§K (1—B§K) . a?K]
1505 1x 01 1505 - § ey, 780 (6] -8y » sﬁx‘]
7306 1xh TIO6(1,]) = s%g*m (1-8§K) (1-G§K) / [G§K (1-;3‘35*() . 8
1307 1xn T0T(LY) - - S o (-8) / (e} (-8, 8]
108 1xhn TJ08(1,3) = - S%B*UJ D§K (1—3§K) / [GﬁK (1—3‘3’K) . a?’x]
TJ09 Txn T09(1,9) = - S{gq); A§K (x~s§K) / [c;}"K (1-5§K) . sj.'K]
1310 1xhn T310(1,3) = - S%S*UJ AJYK (1-3§_K) / [G§K (1—a§K) . a§x]
TKO1 T x Identity
K02 1x1 K02 - -3 33:1 [s§ n;;’j N (x-sjz) Y]
iatatalatintatatiatatatatat
;%.f,ft?,slflg"??"g-gﬂ--.
. l (I I L__fg L__? ]
TKO3 1xn K03(1,§) = Sgu ij
TKOY 1 xh TKOU(1,]) = S;u (1~S§)
TKOS 1%h TKO5(1,j) = S?I
TKO6 Pxd Minus identity
TLOT nxh Identity
TLO2 hox 1 TLO2(J,1) = - (h; - h;lé B
TLO3 hxh Minus fdentity
TLOY hxh Minus identity
™O1 1x 1 Identity
™02
tre moztt, )= - pfstgn 1 - of}) (1~s§;1))3) gy,(11,31)]

)
+ 8(12,51) {cu sm” (i1 }]

if i is not a margins commodity

{where ¢ i -
. 512(1513’() ’51(15.Jk) + Z(ls,)k} for s,k = 1'2]



091

191

_mm.fv,. !

TABLE 2.4

COEFFICLIEM] DUDMAIMALGD UL WuUilvisiuin o asnsesa oo =

Name Dimension pefinition
(1) (1
™o2(1,1) = -} {ste1,51) {1 - o, G- Sy ¢12(11,31>}
+ 812,31 {o§}) 5213)3 (11,j1)}]
1) 4D (r2)j1
PR [str1,4D) {oij) (r2)y S30r2 1) M
N (n 191 “(r1)31
Oy (1=5(1y5) NG }
(r1)j1
+ s(r2,it1) {uij) gy (r1.31) T J
n (0 (r2)j1
- oy (1—s(r2) (r2 SADILCN b
i{f 1 {s a margins commodity
(1) Nep
™03 128 ™03(1,4) = - % (sti2,51) {1 = 94 (1- (12)1) ch(iZ.jT)}
AN CH U IANESGL RARE)
TMOY 1%xh ™ON(1,S) = -} [s(x},ix) * S(iZ,j?)]
TMOS 1 x 1 Identity
T A 1 f CHmnn - R R = T ) ) T
B S S Sl U T U T T TR T T
. | é ? — === Em EE B :
N
b I ? P
o kel & .
TNO? Tx i Identity
TNO2 1 x g

THO2(1,1) -

+ 8(12,32) o

if i is not a margins commodity

[where c12(is,Jk) = c1(13,jk)

™02(1,1) =

+ s(12,32) o

§i [str1,32)

(2)
1 Sty ‘12(11'32”]

sty 1 - 0(2) (1-s¢2}

(2)

(ll)j) gp(t132)

* gylis,jk) ror s,k = 1,2]

i [st11,32) |1 -

(2)

o2
%3

(2}
(1-s (11)3) gyo(11,32) ]

(2)
1y Sany Gt

(2)
{arj

(

(2)
rJ

[}

2)

(2
a S(r

+ S(r2,32) fa(Z) st2)

if i is a margins commedity

r3

(2)
°r3

{(1-3

(2y |
(r2)3’ ¢

(I’“)J Cq(r1 Jja) “!

S(ra)y Fy(r2.g2) uiT2I2

(rI)JZ

2,j2) M

. (r1
STUCUBDE e

(PZ)jZH

L
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COEFFICIENT SUBMATHICES OF CURUENIEY rLISUAL ANMD OUDLT LGU AUADLUML LA LLVOLUING

TABLE 4.3
Name Dimension Definition
503 1xg ™O3(1,1) = § lstia2) [1- uij) (1—5&%) 2,,(12,32)]
(2)y (2 .
+ S(11,52) 077 (o), 512(12.32)}
TNOU txh T™HOU(1,§) = plstinga)y - s(12,32)]
TNOS 1 ox Identity
TOO1 1 x 1 Identity
TO02 1 x8 T002(1,1) = s(11,3)
T003 1xg 1T003(1,1) = =~ s(i2,3)
TOO 1xg TOON(1,1) = - S(i1,3)
TO05 1xg TOOS(1,1) = - 5S(12,3)
T006 1 x1 Identity
TPO1 1x1 Identity
ggggég%xé%“&%gg ;13"“\; ¥ ™ 7
& : 2 3 3 :
i Hi Z & L 3
A T A - r EEE %_ B
i) . . ? ? :
i 1 5 .
1 Lo 3 3 p
TPO2 Txg TPO2(1,1) = - S(11,4)
TPO3 Txg TPO3(1,1) = - S(11,4)
TPO4 1xg TPOU(1,1) T
) = - S(i1,4
WHLE St
Qo1 1% 1 Identity
Q02 Txg TQ02(1,1) = - g(@
i2
TQ03 1xg TQ03(1,1) = - g'9
12
TQO4 1x1 Minus f{dentity
TQOS 1 xg TQ05(1,1) = -~ S‘(O) T
i2 “(12,0)
TRO1 1T x1 Identity
TRO2 1x 1 TRO2 - s°
(1)
TRO3 T x 1 TRO3 - [}

S(2)



TABLE &.4 COEFFLIULIERL DUDMALRLUDD UL Mwuitiiie
Name Dimension Definition
SC
TROY 1x1 TROH = (3)
SC
TROS 1x TROS ) S
SC
TRO6 1x 1 TROG g (0)
501 1x 1 Identity
, YL
- T302 1xd TS02 = r
(=2}
P
SPL
7503 1x 7503 ) v
K
7S04 1x1 Tsou B r
K
1505 1x1 TS05 = -
Bt
1506 1% 1 TS06 = .
SC
507 1% 1507 = -
0,0
7308 U 1508 ) Sele
: 3 — ™ g
SRR Y N O
a = 5 7 g a g8 I
7509 1% 1 7509 = sff
TT01 1x1 Identity
TTOZ 1xg TT02(1,1) = (5
; iy
70 1 . (5)
3 X g TTOB(LI) 3(12)
oy 1 " - (5)
TT X g TTO4(1,1) S
TT05 1 x - (5)
g TTO5(1,1) S(iz)
=
1706 Cx 0 . (5) (5 (5) ,(5)
o , TT06 Flsihy iy S(12) %(iz)]
TUO1 T x1 Identity
TUO2 1T x 1 Minus identity
TUO3 1 x 1 Minus identity
TVO1 1 x1 Identity
TV02 1T x1 Minus identity

”“ﬁ”’“
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COEPFICIENT SUBMATRICES UF UUNUCADLY IISAAL ABL UMD bl HUiMtarwe s oo o

TABLE 3.3
Name Dimension pefinition
™03 1 x Minus identity
TVOU 1 X 1 Minus fdentity
TWO‘F 1 x 1 Identity
TWO2 T % 1 Minus identity
§ TWO3 1 X 1 Minus identity
TWOU 1 x 1 Minus identity
TX01 ? X ? Identity
TX02 1 X 1 Minus {dentity
TX03 T x 1 Minus identity
TXO4 1 x 1 Minus identity
TYO? 1 X 1 Identity
RO R AT U G T x!‘;.ixé,:leia;c
’ & i

TY02

TY03

TYOH

TYOS

TY06

TYO7

TYO8

TZO1

TZ02

i

X

X

X

g

-t
P
il
it
-l
.
R
b
—
1
e

TYOZ -~ - &
g
TYO3 - - Sl
g
TYO4 = - gY
g
TYOS - - g0
g
TY06 = - g
4
TYOT7 - - Soho
88
TYOB = - g°
g
Identity
T202 - g
8
T203 . ooy
8 -
TZO4 - - Sm’
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COEFFICIENT SUBMATRICES OF CONDENSED

FISCAL AND MODIFIED HORRIDGE EXTENSIONS .

%)
[&]
&

TABLE 4.3
Name Dimension pefinition
s
1205 1 x ! TZ05 = g
o' ©
- - S h
1206 1 x TZ06 g 8
- So‘
1207 1x 1 1207 g
AAO1 T x Identity
S(5)
RAOZ 1xg RAO2(1,1) = (11)
(5}
RAO3 1 xg RAO3(1,1) = 5(12)
REO1 1x Identity
- Sc
RBO2 1 x 1 RBO2 g
) - sir
RBO3 1xh 8B03(1,J g3
- v, S’:n + n)
RBOU 1 x 1 RBOY = (Sg g g
- So
RBOS 1xl RB03 8
y =T =AY = A T 7 LB 7 q f-"!;
i i . 3 1 § i H
i 1 L L g i ! : 1 1 1
H & - ‘m e | | w ’\ o vz o] m .
L A B I g??
RCO1 Identity
Rco2 1% 1 RCO2 = - g
g
RCO3 Tx RCO3 T TR
g g g
RCo4 Txd RCOY - - go
g
RDO1 1x1 Identity
RDO2 1 x 1 RDO2 = - G/100
RDO3 1 x1 RDO3 - R/100
REO1 Pxod Identity
REO
2 txa Minus identity
REO .
3 1 x 1 REO3 - 6/100 - R/100
R
Foi x 1 Identity
RFO2 X 1 RFQ2 = -

G'/100



COEFFICIENT SUBMATRICES OF CONDENSED FISCAL AND MODIFIED HORRIDGE EXTENSIONS {Cont'd)

TABLE 8.4
Name Dimension Pefinition
RFO3 1ox ot RFO3 - R/100
RGO1 1 x 1 Identity
RGO2 1 x 1 Minus identity
RGO3 1 x 1 RGO3 = G'/100 =~ R/100
bt
e RHO1 1 %1 RHO1 . 1+Y
RHOZ2 1 x 1 RHO2 = (I-Yi)
RHO3 1 x 1 RHO3 a Y;
RHOU 1x 1 RHOY - vi
RHOS 1 x 1 RHOS - (v, + Yz)
RHO6 1 x 1 RHO6 = v3 g8
2 7yn
RHOT 1x1 RHOT = ¥ oM
L “yn

RHO8 1x RHO8 -
% Tyn
RHO9 1x1 RHO9 e
L "yn To
RH10 1x
RH10 Rt R t0
2 Syn(Sang sch)
RH11 1 x 1 RH11 - ¥ gh g8
L “yn Ta
RH12 1x 1 RH12 v3gn gt
2 “yn To
~z0
— RIO1 MxM Identity
RIO2 Mox RIO2(m, 1) -
RIO3 Mox M RIO3(m,m) - d?(1-5)
m m
RI03(m,q) - 4
: o Sq (for q=m)
y
RIO M x Mh RIOU(m,m]) - o31-5) 7
m m (g+1,1,m)}
AI04(m,q]) - 25 s
m g T(ge1,1,9)) (ror qsm)
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COEFFICIENT SUBMATRICES

OF CONDENSED FISCAL AND MODIFIED HORRIDGE EXTENSIONS !

TABLE B.4
Name Dimension Definition
L
) s, = . {(1-8"7)
RI05 M x Mh RIOS(m,mj) = 578 Sger,1,m) ™
1L . 3
3 m 1-8°") (for gq=m
RI0S(m,qj) = % Sq S(g+1,1,q)1 17803
RJO1 Mx M Identity
= ] .
RJ02 Mxh aJo2(m,J) (g+1,1,m}] o
(1) (1-5*(1) ) Siget,1,m)i
2103 A RIO3(m,mi) = Yiget, 1um) {G(gq,x)_j (g+1,1)3 “(g+1.1,
(1 gren y]
I(get 1,m)] O=Sieei,1,m)3
(1)
(1) (-spe ) sl
,1,q)d
RJO3(m;qj) - q’(g*‘,l,m)‘j [U(g-«]‘l)‘j (84‘1,1)3 (g
(1 *1) (for q=m)
I(g+1,1,m)] s(z*h"q)i]
(1) S*U)
csot Wxh RJO4(m, 1) - w(g‘*l,?,m):} 0(’5*"1)3 (g+1,2)3
(1) -
RUOS Mxh aJos(m,3) = Yige1,1,m)5 Tlg+t, 1)y g, 3
oy
RJO6 M x Mh RJOG(m,m)) = m (g+1,1,m)
S - [ A | & = i - i £ { = :
T T TR T T T T
% ' § § ; %‘ %” %‘ z§~~- %—-—-—- ?_nl s “
oo | ; j | ? [ : ! /
- i - - i B N I §.. ,_.J &, J i~__.{ﬂ L~.J i——v——J
RJO7 Mox 1 RIOT(m, 1) = v; S?m
RJ08 Mox 1 RJOB(m,1) = 7; s;‘m
RJO9 H I gm
X h RJOY9(m, 1) = Ym Sym
RJ10 Mox 1 RJ10(m,1) = Y; s;‘m s
1 .n g .0 t. o
RJ11 Mox 1 11 (m, - -
M ox RIT1(m, 1) Yo Sy (5500 $,n)
RJ12 Mx1 RIT2(m, 1) - vl st o8
m “ym o
RJ13 Mx 1 RI13(m,1) = - y! g" gt
. m “ym "o
RJ1Y M ! 2
x 1 RJT4(m, 1) = - ('Ym + Ym)
RJI5 Mox RITS(m,1) = - Y;
RJ16 Mx M Minus identity
RKO1 MxM Identity
RKO2 Mx M Minus i{dentity
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COEFFICIENT SUBMATRICES OF CO

NDENSED FISCAL AND MODIFIED HORRIDGE EXTENSIORS .In%

Identity

TABLE 5.4
Name Dimension Definition
RKO3 MM Identity
RLO1 1T x 1 Identity
RLO2 1 x M RLO2(1,m) = wlm
u
RMO1 1t x 1 R’RMO1 = S?.
RMO2 1 x 1 Minus identity
RMO3 1 RMO3 = (1»5‘;)
n
RNO1 1 x 1 RNO1 = Sy‘
RNO2 1 x 1 Minus identity
RNO3 1x 1 RNO3 = (1—5’1‘)
ROO1 1 x 1 Identity
ROOZ2 tx 1 RQ02 = (1-‘{3:)
- & [ - o 1
%‘ = L L & é ! % b ] e | [ ] & ) <3 } & | Ey ] 4
Lo ] SR S SR S S T
! ! { H ¢ H ‘ e .
T S ;-'??—?-?-m
. i ! . / ) f , ?
b S H . i | . i
ROO3
Px R003 . e ey
PR
ROOY
Pl ROOH -
Y
¢
ROOS 1 x
1
ROOS - - oyl g8
ym
ROD6
Txa RO06 R
Y S
e “ym
ROOT
Tx ROOT IR R
Y S
¢ ym
ROO8
T x 1 ROOS - - Y] Sn Sn
¢ ym o
RO0Y 1
%1
ROO9 1 N
= - ¥, s (g8 - ghyo
ym ““o'g Sohr)
RO10 1x 1
RO10 = v s o8
¢ ym "o
RO11
1T x 1
RO11 - 1 .n t
Y. S
¢ ym So
RO12 1ox 1 )
Minus identity
RPO1 ' x



COEFFICIENT SUBMATRICES OF COMDENSED FLISCAL AND MUULFLILL QURRLUUG bl

TABLE 5.4
Name Dimension pPefinition
_ o8
RPOZ 1% RPO2 s s%,
u
RPO3 1 x 1 RPC3 - - sy
m
RPOY 1 x1 RPOY - - Sy
RPOS Txd RPOS - - s;o sg
n g.0 t o
RPO6 1% RPO6 = - 57 (582 - s
3 yo ‘“o'g or
<
RPO7 1x1 RPOT = - S;o sg
RPOS 1x i RPO8 - s;o g
RQO1 T x 1 Identity
e
RQO2 Tox AQ02 = - S
RQO3 1x 1 QO3 - - (1-8%
RRO1 1 x 1 Identity
g e g - ,
N § % \ ¥ 1@ % { g g g i ] : ¥ & & B
i £ i % ; | i i g % g i
i : 7 b TN ] - ;
i : =mE B
& ¥ ¥ ¥ [
I A e e =
L | T B . i
| — i H l 4 i
RRO2
Txt RRO2 - - Gevh
3
RRO3 D xo
ARO3 - - 1 2
1=y -
( Ys Ys)
RROY
txd RROU .- 2
3
RROS
tx 1 RROS . -yl g8
s “ym
ARO6
1% 1 RRO6 . - oyl
3
RRO7
e RROT e -yl gm
3 s “ym
= RRO8 1
4 x RROS e .
s ym o
RRO9 ! x
RRO9 - - 1 0 g0 t
Y S - o
s ym(sohg Sohr‘)
RR10
1 x 1 RR10 - - ylgn 8
3 ym o
RR11
1 x 1 RR11 - YI gn st
s ym o
RSO1 Mh x Mh
RS0V (mj,my) = [1+ o ¢y - 8%y
mJ mi
8502 Mh x M
h RS02(mg,mg) = - o' (7 . 43
mj m



COEFFICIENT SUBMATRICES OF CONDENSED FISCAL AND MODIFIED HORRIDGE EXTENSIOHS (Cont’

ot

TABLE 4.%
Hame Dimension Definition
1
RSO3 Mh x ! RSO3(mj,1) = c;;f Y'n
RSOY4 Mnox ! RSO4(m3, 1) = oig' <Y;x M n'
1
RSOS Mh ox 1 ASOS(mj,t) = - affj‘ Y si;m
RS06 Mh x 1 RS06(mi, 1) = - o;f)‘ v S
] RSOT Mh x 1 RS07(m3, 1) = - 0;3‘ Y;; s?m
RS08 Mh x 1 RSO8(m3,1) = - a:fl[j' Y:n s";m sg
Y
RS09 Mh x 1 8S09(mj,1) = - a;fj‘ Y:n s’;m (s8n° - Sgh:]
RS10 Mh x 1 RS10(mj,1) = - :f; Y; S?,m s§
RS11 Mh x 1 RS11(mi,1) = f!g‘ v; s’;m s;
RS12 Mh x Mh RS12(mj,mj} = =~ 1
RS13 Mh x 1 RS13(mj,1) = =~ 1
E %b ] S - N E g L = | L ¢ = A w i & " ¥ g ]
ShJ U S U W S N U T
g TN S DT TR ? g ; ' : &
S A O D R ! f f
: ‘ : | ? L r : ' { ?
i H i H i P} .
RS14 Mh x 1 RS14{mi,1) = -~ 1
RTO1 txod Identity
RTO2 1 x 1 Minus identity
RTO3 Txt Minus identity
RUO1 1 x 1 Identity
3 RUO2 1x 1 RUO2 M
3
RUG3 1t x 1 RUD3 - - Se
1
Ruou ER RUOY - - (159 B
27 “ym
RUOS 1 1
® RUOS = - (1..8;) Su
ym
RUDG Tx 1 RUOG - . (1*55\ g™
1Y ym
2
;U07 tx ot RUOT - ~ (3‘58‘ Sn n
¢ “ym Yo

s w!ww
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UBMATRICES OF COMDENSED FISCAL AND MODIFIED HORRIDGE EXTENSIOHS |

TABLE 4.4 : COEFFICIENT S

Name Dimension Definition

RUOB 1 x 1 RUOS - - -s) s‘y’m (sgh‘g’ - 5gn2)
RUO9 1x 1 RUO9 - - (-s) s;’m s8
RUI0 1x 1 RU10 - (1-8) s‘;m sg
RUT1 1 x 1 Identity

RV ot x Identity

RVO2 T x 1 Minus identity

AV03 T ox 1 Identity

HAQ1Y 1 x 1 Minus identity

HAOZ2 1 x 1 Identity

HAO3 1xg HAO3(1,1) = Eqqy)

HBO1 Y x 1 Minus identity

e e

g
- iy

o

181

{wi‘

- o R . = - - o
oL b L Ty T
£ Ea = B o] -
; : . : = mEm E e
L R S A DS A T R T AT SR S
HBO2 1xg HBO2(1,1) = M,y
HBO3 1 x1 Identity
HCO1 1 x 1 Minus identity
HCOZ 1x1 HCOZ = (ay * ey * q) / (1 - ag)
HCO3 1 x 1 HCO3 = a, /7 {1 - as)
HCOU 1 x1 [ -
HCOH# (33 + cu) /7 (1 cs)
HDO1 1. x 1 Minus identity
HDO2 1 x 1 -
HDO2 = [(a, + ay + @)/l - ag) - st] / [(a3 s o)/ - ag) - xe3]
HDO3 1x 1 HDO3 = -
3 [c12 /7 {1 us)] / [(03 + au)/(I - 05) - A83]
HDOUY 1 x 1 = -
HDOY 8, / {(u3 * o)/ - ) - Aa3]
HDOS tx1 - h
HDOS = 8, / [(c3 * /(=) - xeB]
HDO6 1% 1 = - ~ i
% HDO6 83(1-1) 7 {(a3 a1 - ag) - a8, ]

L_WHW_
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COEFFICIENT SUBMATRICES OF COMDENSED FISCAL ARD MODIFIED HORRIDGE EXTENSIONS {Cont'd)

TABLE 4.4

Name Dimension Pefinition

HEO1 1 x ! Minus {dentity

HED2 1 x 1 Identity

HEO3 T x 1 Minus i{dentity

HFO1 1 x 1 Minus identity

HF02 1 x 1 Identity

HFO03 1 x 1 Minus identity
HGO1 1 x 1 Minus identlity
HGO2 txh HGO2(1,J) = SZJ
HHO1 1 x 1 Minus identity
HHO2 1xh HHO2(1,3) = sgj

HIO1 1T x 1 Minus identity

€81

i
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!WW‘”
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"“"""V:Fy-»
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"”"""vrresm
i it
e MMW
.
i 1§
3
)
{
- tj
Mr,TW.-
- 'nﬂ
!
s, Wl
-
- 1 ]
g -
s !‘}
“"Mﬂ@ v
- v;‘
I
jand
i
T B
d (i’
R
ol e
s R e
[ i
—_—
- 46

HIp2 1 x 1 HIOZ = )

HIO3 1 x 1 HI03 = -)

HJO1 T x1 Minus identity

HJ02 1T x 1 HJOZ = Q?

HJO3 1T x1 HJO3 = -Qg

HKO1 1 x 1 Minus identity

HKO2 P ox HKO2 = Q?

HKO3 T x HKO3 = ‘Qg

HLO1 1 x 1 Minus identity

HLOZ i xh HLOZ2 (1,3) = Sgt(l - ng> G?K / [BfK » oK - aiK)]
HLO3 I % n HLO3 (1,§) = sgt[sgj - (- s§J> 5§K n?y / gs§K . G§K(X - s§x>1}
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NT SUBMATRICES OF CONDENSED FISCAL AND MODIFIED HORRIDGE EXTENSIONS (Cont’'d)

TABLE 3.4 COEFFICIE
Name Dimension Definition
rt .d PX
HLOY 1 xh HLOW (1,) = Sy Spy By
4LO Ly h HLOS (1.9) = s°° (82 _PK, P R S T e R
5 X LOS (1,3) = Sy7 (S5, (v - 8,0 ny (1= 5,81 = G ) [aJ 6y - gy i
rt od PK
HLOG 1xh HLOG (1,3) = 8,7 Sy (-8
HLOT 1 xh HLOT (1.9) = - sTE(1 - &8 YK YK 1K, LYK o | gYK
x T (L9 S S3;) By D / [Bj e (- By )]
HLOB 1xn HLOB (1.5) = - sTE(1 - %) 8K XK K, QYK L gk
x (1,4 S { 523) By Aj [aj * G (-8, y ]
HLOY it xh HLO9 (1,§) = - sTE(1 - 53y YK A¥K YK, YK, . g¥¥
J I S5 By A / [:—1j Gy (1 - 8y v]
i g g7 - : .
L ; g —]Lg 1 & ; H] g A A 1 r
1 £ o i o i%-—'—— & % . .
| [ f I i i L :
' : I T [} d N | | | | §
! 7 * ' 4 : t 1 ] i ’
HL10 1ox HL1O (1,4) = s - 4 YK K YK _ oYK
3 ( 230 8y 7 [BJ =G (1 -y 1]
HL11 1 x HL11 « 5 st - g X YK YK,, _ oYK
§ L0 - sy B [13J + G - By )]
HL12 1 x HL12 -5 g1 - 58y ¥ YK, oYK, _ QYK
§3( SRR ANAC AR
HL13 1 x HL13 - -3 st S0
HMO1 1 x Minus identity
HMOZ 1x HMO2 = A
HMO3 1x HMO3 = (1 - X)
HNO1 1 x Minus identity
HNO2 1x

HNO2 (1,§) = Tj
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COEFFICIENT SUBMATRICES OF CONDENSED FISCAL AND MODIFIED HORRIDGE EXT

ENSIONS (Cont'd}

L a3 RiK X
HP10 (§,4) qy 87"/ [B7% + G§K (- ¥y

b
J

TABLE 5.3
Name Dimension Definition
HNO3 1 xh HNO3 (1,3) = Ty
HOO1 1 x 1 Minus identity
H002 1 x 1 HO02 = S, 4
HOO3 1 x 1 HOO3 = (1 - Syad)
HPO1 hxh Minus identity
HPO2 hxh HPOR (J,4) = Q}
a3 gy . ptK UK YK YK . YK
HPO3 hxh HPO3 (3,9) = @ (1 + By Dy / (8y" ~ oy (1 -8y b
gb £ N |- e |- - 2'_] g7 ar H
’ %. | E ( iw k éﬂ £ I B - L ¥/ r
! . i . i ? ; ; H § = §m = 3 |
t | R i / ; ! i §
t S S S I
HPOY hoxh HPOU ( -2 (1 -n' 3 1 ¥
R e R R R AR ¢} / (B + ¢ 1 - 51
HPOS hxh HPOS (§,4) .-Qi
HPOG
hoxn HPO6 (3,4) = - Q? G§K / [sJ!K . G§K a - 8§K>]
HPOT hxh H . 3 g¥K piK b4,
POT (3,0) = a] By 0¥ / [8]" » G§K a - B§K
HPOB hxh 3 YK LYK K
HPOB (5,9 = Q7 By ay" / [B}¥ + GJ’K (- BJYK
HPOY h xh HPO9 . a3 R¥K LXK YK 1K
(3.3) - g By Ay / [aj £ Gy (1 - aix)]
HP1Q hxh



COEFFICIENT SUBMATRICES OF CONDENSED FISCAL AWD MODIFIED HORRIDGE EXTEHSIONS (Cont'd)

TABLE B.4

Dimension Definition

Name

K _ ik
(- 8y )]

Y
J

.[s§x + G

~

HP11 (g,1) = - Q? B

HP11

YK
5]

(1 -8B

YK YK
G
R

3 YK
- - B
HP12( §,1) Qj BJ s {

HP12
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TABLE 4.5:

COMPUTER FILES USED TO CALCULATE COEFFICIENT SUBMATRICES

FOR THE FISCAL AND MODIFIED HORRIDGE EXTENSIONS

Filename Contents
Coefficient
Equation Equation Submatrix
Number Name Labels
LABTAX 1 POST-TAX-HOM-WAGE TACT to TAOY
2! DIR-TAX-REV-LABOUR TBOY to TBOSB
3 PAYROLL-TAX-REV TCOt to TCO7
LN POST-TAX-WAGE~LEVEL TDO! to TDO2
5' PRE-TAX-WAGE~LEVEL TEQ! to TEO3
is* LABOUR-TAX-REGIME RSO1 to RSH4
CAPTAX 6' DISP-NONLAB~INCOME TFO1 to TF18
T PROPERTY-TAX-REV TGO1 to TGOT
8! DIR-TAX-REV-NONLAB THO1 to TH1O
9' AGG-DISP-NONLAB-INC TIOY to TIO2
10! AGG-DISP-NONLAB-EARN TJO1 to TJI1O
GOVREV AN REV-OTHER-TAX TKOt to TKO6
12! OTHER-TAX-OTHER-COST TLOY to TLOW
13! REV-CURR-PRODUCTION THO1 to TMO5
e REV-CAP-~CREATION TNO1 to THNOS
15° REV-HHOLD-CONSUMP TOO1 to TOOG
16* REV-EXPORTS TPO! to TPOU
17 REV-TARIFF TQO1 to TQOS
18! AGG-COMMOD-TAX~REV TRO! to TRO6
19! AGG-GOVT-REV TS0t to TS09
GOVEXP 20" GOVT-CONSUMPTION TTO! to TTO6
21" GOVT-INVESTMENT TUO! to TUO3
22! UNEMPLT-BENEFIT TVO1 to TVOU
23! MEANS-TESTED-BENEFIT THWOY to TWOU
24 OTHER-BENEFIT TX01 to TXOH
25' AGG-GOVT-EXP TYO! to TYoB
26! AGG-GOVT-CURR-EXP TZ01 to TZ07
27 GCPI RAC1T to RAO3
28" GOV-~TOT-PRICE-INDEX RBO1 to RBOS
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TABLE 4.5: COMPUTER FILES USED TO CALCULATE COEFFICIENT SUBMATRICES

FOR THE FISCAL AND MODIFIED HORRIDGE EXTEMSIONS

(Cont'd)
Filename Contents
Coefficient
Equation  Equation Submatrix
Humber Hame Labels
29! GOV-CURR-PRICE-INDEX RCO! to RCOU
30! NOM-BORROW-REQT RDO1 to RDO3
3 REAL-BORROW-REQT REO1 to REO3
32 NOM-~GOV-CURR-DEF RFO1 to RFO3
33! REAL-GOV-CURR-DEF RGO to RGO3
LABSUP 34 PARTICIPATION RHO1 to RH12Z
35! 0CC-LABOUR-SUPPLY RIO! to RIOS
36° HRS-WORKED RJO1 to RJ16
37! EMPLT-RATES RKO) to RKO3
38' NUMBER-EMPLOYED RLOT to RLO2
39! NUMBER-UNEMPLOYED RMO1 to RHO3
4o NUMBER-NIWF RNO1 to RNO3
CONSAV e CONSUMPTION-EMPL ROO! to RO12
b2 CONSUMPTION-OTHER RPO1 to RPO8
43! CONSUMPTION-TOTAL RQO1 to RQO3
iy SAVING RROY to RRMY
ug’ NOM-GDP RTOY to RTO3
b7 DISP-INCOME~EMPL RUOY to RUI
ug' D15P-~INCOME-OTHER RVD1 to RVO3
CHHEXT A p.1. Exports (A$) HAO1 TO HAO3
2" p.1. Imports (A$) HBOY to HBO3
3" GNP{National Income) HCOY to HCOU
yn Ratio Consumptn/Savng HDO1 to HDO6
54 Ave.Lcl Shr,Lel Rnts HEDO1 to HEO3
6" Total National Saving HF01 to HFO3
™ Tot.Capstk-Rntl Shrs HGO1 to HGO2
g Cretn P.I.Lclown Cap HHO1 to HHO2
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TABLE %.5: COMPUTER FILES USED TO CALCULATE COEFFICIENT SUBMATRICES
FOR THE FISCAL AND MODIFIED HORRIDGE EXTENSIONS

{Cont'd)

Fllename

Contents

Equation
Number

Equation-~
Name

Coefficient
Submatrix
Labels

9"

i
1
12"
13"
:_:
151
16"

Lelly Owned Cap.Stok
Net Rentals to Oseas
Net Foreign Invstmnt
Rentals to Overseas
Rentals from Ovrseas
Total Nomnl Invstmnt
Alt disp nonlab inc
Alt rates of return

HIO1 to HIO3
HJO1 to HJO3
HKO1 to HKO3
HLOY to HL13
HMO1 to HMO3
HNO1 to HNO3
HOO1 to HOO3
HPO1 to HP12
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TABLE 4.6: ADDITIONS TO CID FOR FISCAL AND MODIFIED HORRIDGE
EXTENSIONS

Header Type Dimensions Description

Amend CO34 by adding a new dimension number t as follows:

co3l I 7 x 1 g,h,M,R,5,H,¢t

kets
where ¢t is the number of tax brac
(including the bracket that pays zero tax)

Then add the following new headers:
Cbo1 R i1 xt Marglinal tax rates
€hoz2 R ixt Tax bracket borders
€ho3 R Ixt Tax paild at border
cood R 1% 3 Aggregate rebate on personal income tax
cbos R Mxh Direct taxes on self-employed income
CDO6 R 1 xh Direct taxes on non-wage income
cho7 R 1 xh Depreciation allowances
cpo8 R 1xh Investment allowances
CHO1 R 1 2h Australian shares of industry capital stocks
Gz R TRt T el transadtions rhtios from A
aceounts.
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H>mrm=.<u>ccmﬁuozm40m>x>xmm~rmv0m FISCAL AMD MODIFIED
HORRIDGE EXTENSIONS

Header Type Dimension Description

Amend POO1 by adding new dimension number t as follows:

POO1 1 1" m.:.x.x‘m.z.r,zmx.z~z<znmmﬁ:‘n

where t is the number of tax brackets
(including the bracket that pays no tax)

Then add the following new headers:

PDO1 R txh Property tax indexing parameter
PDO2 R Ixh Working capital indexing parameter
PDO3 R 1 xh Other indirect tax indexing parameter
YL
DO R 3 LI :M
- Indexing parameters for direct tax on
labour income, other government revenue and
other government expenditure
i qu am on 0 ot u' o .m' n'
PDOS R 11 sS, s, s¥, 8", s" 59, 5% g s
8’ "8’ "g’ g’ “g' Zgr gt g Sp g’
- government expenditure shares
PDO6 R 13 stt, st sk, stk sl sC, %, ¢, R, G,
s?, st, 8
o' o' "o
- government revenue and budget share
parameters
2 12 1
PDOT R 10 Ygr Ygr <w. um. "m' Tt Yo «M. 4h_ «M‘
- labour supply, consumption and savings
behavioural parameters
PDO8 R 16 Bost g™ s" sB gU gm0 g
mzs, mz:. mw:~ mw:. m<3~ m<a_ mws. mwa. m<o<
u m n e U o.n e
mwo_ Syor Syor Sgr Sg» S5, S
- income distribution and population share
parameters
PHO? R ]

Horridge's lambda
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TABLE 4.8: ADDITIONS TO FID FOR FISCAL AND MODIFIED HORRIDGE EXTENSIONS

Header Type Dimension Pescription

FD10 R Mxh Basic wages

FD31 R Mxh Wage and salary earners

FWO1 R Mxh Imputed wages to labour

FCG2 i Mxh Payroll taxes

FCO3 R 1 xh Property taxes on caplital

FCOH R P xh Property taxes on land

FCO1 R t xh Other indirect taxes (net)

FDO1 R 1xt Marginal tax rates

FD02 R T xt Tax bracket borders

FDO3 R Txt Tax paid at border

FDOY R tx 1 Aggregate rebate on personal income tax

FDOS R Hxh Direct taxes on imputed wages to labour

FDO6 R T xh Direct taxes on non-labour income

FDO7 R 1 xh Depreciation allowances

FDO8 R i xh Investment allowances

FHO R 1 xh fustralian shares of industry capital stocks
{revised)

FHoe " s mawww%m ww.nmw.Amwvm:u»n:ﬂm side)

FHo3 " el mawanW mwnmzv (income side)

FHOU R 1x Ry, Ry, QTOT, DIFF®

- other items

a Included for information only. MNot used in computing coefficient
submatrices.

b The value of DIFF is the difference betueen the Australian share of
total after-tax rentals implied by QTOT and the share of total
after-tax rentals implied by the revised Industry shares in FHO1.
[t should be small (<E-OU).
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TABLE 4.9:

DEFINITION OF FISCAL AND MODIFIED HORRIDGE ADDITIONS TO FiD

Header Dimension Definition

FD10 M xh Same as CD10.

FD31 Mxh Same as CO31,

FUO1 Hxh Defined as that portion of CWO1 associated
with moblle owner-operators, i.e., that
portion not transferred to capital but used
to create FDIO,

FCo2 Mxh Defined as the vector CCO2 expanded into a
matrix by prorating according to the columns
of CD10.

FCo3 1 xh Defined as CCO3 for industries that are not
land-using, i.e., where CO12 = O,

FCcol 1xh Defined as CCO3 for industries that are
land-using, i.e., where C012, # 0.

FCO1 1 xh Same as CCOU,

EDO1 txt Same as CDOY.

FDO2 txt Same as CDO2.

FD0o3 1xt Same as CDO3.

FDOU T x 1 Same as CDOY,

FDOS Mxh Defined as that portion of CDO5 associated
with mobile ouwner-operators.

FDO6 t xh Defined as CDOb6 plus that portion of CDOS
associated with immoblle owner-operators.

FDOT 1 xh Same as CDOT.

FDO8 t xh Same as CDO8.

FHO3 1x3 FHO3{(1) is a measure of rentals to

foreigners, Ry, constructed to be at least
roughly consistent with the rest of the
ORAN1 database. 1t is calculated as
CHO2{2) x GDPE, where GDPE s pominal GDP
(from the expenditure side), computed from
the CID, and CHO2(2) 1s the ratio of Ry to
GDP obtained from the ANA accounts.

FHO3{2) is a measure of rentals from
foreligners, mm_ consistent with the rest of
the ORANI database. It is calculated as
CHO2(1) x GDPE.
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TABLE 4.9:

1D
DEFINITION OF FISCAL AND MODIFIED HORRIDGE ADDITIONS TO F

{Cont'd)

Header

Dimension

Definition

FHO2

FHOH

of nominal
HO2(3) equals GDPE, the measure

Msv Mmpacwwnma from the CID, and is reported
on the FID for information only.

jonal savings
FHO2(1) is a measure of nat

invested locally, ma. consistent with aﬂmma
rest of the ORANI database. it is comp

as CHO2(3) x GDPE.

FHO2(2) is a measure of national mw<wmmmsm
{nvested overseas, Sq, consistent wit e
rest of the ORANI awmmcwmm. 1t is compu

as CHO2(4) x GDPE.

FHO2(3) is a measure of the balancing nnma‘
BI, consistent with the rest of the ORAN
database. It is computed as

Bl = GNP - C ~ G - S4 - Sp

where GNP = GDPE - za + xm and where oam:a G
are aggregate household eonsumption m: b
government spending, computed from the .

d from the CID
HO2(U) equals C, calculate

Mza Wmoa mo oosvm«m B1. It is reported on
the FID for information only.

ted from the CID
FHO2(5) equals G calcula

and Mmma to noaumnm BI. It is reported on
the FID for information only.

t rentals to
FHOU(1) is a measure of ne

foreligners, mx. calculated as ma - Mm where
both elements are obtained from FHO3.

t foreign
FHOU(2) is a measure of ne
investment, Ry. It is calculated as

Ry = 1 -84 - Sp
where I is aggregate investment computed
from the CID and where Sy and Sp are
obtained from FHOZ2.
FHOM(3) is a measure of the moonoawnzwam .
average local ounership share of the aonw
capital stock, QTOT. it is calculated as

QToT = (YD2 - mav\<cm
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TABLE #.9: DEFINITION OF FISCAL AND MODIFIED HORRIDGE ADDITIONS TO FID
(Cont'd)

Header Dimension Definition

FHOUI (Cont'd) 1 x 4 where YD2 {s total after-tax rentals to

fixed capital, computed from elements of the
FID and already calculated for other
purposes in INFDAG. It equals gross factor
cost for fixed capital, less property taxes
on fixed capital, less a share of direct
taxes on all non-labour income, where the
share is just the share of fixed capital
earnings in gross operating surplus.

The computation of FHOU(U) (denoted DIFF) and the elements of FHOI
(denoted QMODs) proceeds as follows. The original Australian shares of
industry capital stocks (under header CHO1 of the CID, denoted QHATs)
are revised so that they are consistent with the overall value QTOT just
computed. This means that the sum over J of (QHAT) * (after-tax
rentals) adds to the total after-tax rentals aceruing to Australian

households. This later quantity, denoted OZREV, has been computed above
as mcmnmq.

The QHATs are altered to bring about this equality, subject to the
condition that they continue to lie between zero and one. The
appropriate code in INFDAG defines a value P such that the sum over
industries § of (QHATMP) ? (after-tax rentals) equals OZREV. The
revised values QMOD are then set to QHAT*"P. This ensures that the
revised values yleld the correct after-tax rentals accruing to

Australian households, that they retain their original order and that
they still lie between zero and one.

The problem is to find the appropriate P. The code uses Newton's
method. At each step the program
(1) works out ESTREV ~ the total after-tax rentals to

Australlian households implied by the current values of
QMOD = QHAT#%P,

(i1) works out DERIV - the derivative of ESTREV with respect
to P; and
(1t1) revises the value of P,

The starting value of P = | implies that the QHATs from the CID are

taken as the starting point. The process iterates over 20 iterations,
assumed to be sufficient for convergence.

After 20 iterations, the following values are written into the FID.
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TABLE %.10: TYPICAL EXOGENOUS VARIABLE LISTS FOR SHORT RUN AND LONG RUH CLOSURES OF FH-ORANI

Short Run Closure Long Run Clesure

Variable Dimension Yariable Dimension

Number  Mnemonic (a) Deseription Number  Mnemonic (a) pescription

10 kappal h Industry caplital stocks m r0 h Industry rates of return

13 ir 1 Aggregate real investment 12 cmega 1 Investment slack variable

14 £2 NIN Shift for exogenous {nvestments same as short run

17 q 1 Number of households " " " "

21 n L Industry land use " b " "

24 £15 g YGovernment demand " " n "

25 a5 g Yshift terms " " " "

29 pm g Foreign currency import prices " " v N

33 & 1 Exchange rate " " " "

35 ul g Export subsidies " " " "

38 £1 1 ) 43 or 1 1 Agg. employment (person-hours)
: ) 100 lu 1 Agg. unemployment (persons)

39 find h )JReal wage shift terms . same as short run

uo ) fOCC H ) " " " "

41 fo/i Mh )} " " " "

45 fe g Shift in export demands " " " "

u6 b1 n ) n " 1t "

q7 b2 n ) " " " 1"t

4 B D3 g ) " " " "

ug bi 4 ) " 1t " "

50 bs ] ) " " " n

51 ol 6 n ) n " " "

52 b7 h JComposite variables "o " i

53 b 8 g ) " " " "

5 L‘ bg g ) 1 " " 1"

5 5 b 'l 0 g ) " " " "

56 b1t g ) " " " "

57 ni2 1 ) " " " "

5 8 b 1 3 g ) " " i "

60 by n } " " " "

®
p=3

83 tpl Payroll tax rates " n n "



007

10¢

7 T oL2pk h property tax rates on capital
T £3pK h Property tax rates on land " " " “
72 fw n shift in price of working capital * " " "
13 delta h pepreciation allowances " " " "
T4 alpha h Investment allowances " " " "
75 a1 h Ccomposite variable " " " "
81 tl h Sealer for other indirect taxes " » " "
82 42 1 ) " " .o "
84 d3 1 yComposite variables " n " A
86 d 1) 1 ) " " " "
88 ds 1 ) n o " "
au ro 1 shift for other revenue " " b "
a7 al 1 Government investment fraction " " " "
99 bur 1 Unemployment benefit rate " " " "
102 bmr 1 Means tested benefit rate " " " "
105 bnr 1 Other benefits rate " " " "
107 fgo 1 Shift for other expenditure * 4 " "
122 fec 1 Consumpt ion slack variable " " " "
125 £yl Mh " n n "
126 1 1 }Direct tax shifters " " " "
127 fyk h ) " " " "
128 K 1 ) " n " "
129 £y 1 3 n " " "
132 d6 1 Composite variable " " " "
133 47 1 Composite variable " " " "
134 d8 M Composite variable " " " "
Selected Parameter Settings
Ay = 0 3y > 0 (see Chapter 6 for values)
hfz) O(b) same as short run
o= 0.000001 for ieig - NEX}(C) same as short run
(See over for notes Lo table)
Y =, ;T ot A o g e -
i s } i { ; L : { | g g !'-—_! r———} 1
| ? i L i %ﬁ i i i % !
i ; i i ; ; ! : : - )
f f i i i § f { ;
i : | i ! ; i r + s
! . B : | . i i w S & f & i 4 [ 1

Notes to Table 4.10

(a)

(b)
{c)

n is the number of {ndustries, g is the number of commodities, M ls the number of occupations, L 1is the number of
jand~using industries, NIN is the number of exogenous {nvestment industries and NEX is the number of endogenous
export commodities.

It may no longer pe appropriate in FH~ORANI to link real government spending to real consumer expenditure. This
setting keeps government consumption expenditure on each commodity constant in real terms.

With the export subsidy variable exogenous for all commodities, a very low value of the export demand elasticity for
exogenous export commodities ensures that export values are neld constant for these commodities. This avoids the
need for wpotional™ export subsidies which would, in FH-ORANI, nevertheless pe included in government revenue

calculations.



5 TAX TREATMENT, COMPOSITE VARIABLES AND YUKS

Some of the equations of FH-ORANI contain a large number of commodity
tax rate terms which in the implemented version are combined together,
along with technical change terms, into composite variables - one
variable per affected equation. If the economic impact of a change in
one particular commodity tax rate is required, the effects of that
change on all composite variables must first be computed outside the
model. The associated changes in the composite varlables can then be
fed into the full model to evaluate the effects of the tax change on all

the other economic variables,

An fllustration of the type of composite varlable associated with the
original version of standard ORANI is given in DPSV, p. 223. There an
equation is presented which expresses one of the composite variables as
a quite complex function of a number of tax and technical change
terms. Were one of those tax rates to be changed, this formula could be
used to compute the assoclated change in the composite variable.
However, the exact form of such formulae depends on the theoretical
treatment of commodity taxes. The latest version of standard ORANI uses
a tax treatment which differs from that in DPSV.

The purpose of this chapter is to outline the new tax treatment, then to
present the associated new formulae for the composite variables that now
appear in standard ORANI and in the [iscal and modified Horridge
extenslons. The new theoretical tax treatment is presented and compared
with ORANI's original tax treatment in Section 5.1 while the neu

composite variable formulae are discussed in Section 5.2.

This chapter also outlines the main features of a program called YUKS
which has been written to compute the changes to the composite variables
of either standard or FH-ORANI resulting from any given change in
commodity tax rates. This program is outlined in Section 5.3, while
Section 5.4 presents and interprets some examples of output from the

program. Section 5.5 gives a summary.
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5.1 Theoretical Tax Treatment in Standard ORANI

Standard ORANI now contains a tax treatment in which all commodity tax
variables represent the powers (one plus the rates) of ad valorem taxes

levied on basie values.

This follows from the fact that purchasers' prices of commodities have
been expressed in levels as follows, where the separate equations refer
to the purchasers' prices of commodities used as intermediate inputs or
inputs to eapital creation by Industry, the purchasers' prices of
commodities consumed by households, the border prices of exports and the

border prices of imports, respectively:

(¥) . o0 (k)
Plasyy = Pis V¢ Taggyy) + L HE for's, k=1, 2 (1
(3 . p0 (3)
Pis T P (LTl v JH R (15)
e . n0 e
PL® = P O T . TH R (16)
Q _ oM 0
Pis = Pp e (1 +1,) (17}

\
The price notion follows DPSV. Thus, purchasers’ prices are obtained by
multiplying basic values by one plus the ad valorem tax rates, then

adding the values of all margins. The assoclated percentage change forms
of these equations are:

(k) (0)
Pis

P(is)} [e,Us, 000 + g, (15, 300

+

"
£ (s, k) [e,(is,3k) + t,(is, gk |

m
S IR T

1s) Ik .
Ml 1ok o (ds) 3k tyis,Jk)  for s, k=3, 2 (18)
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o3 = ol feytis, )+ eytis, )]
ot 1s,3) [oy(is,3) « oy(is,3)]
c 1§ e o) ey
r=1
o w M3, U903) s, ) (19)
r=i
pS ve owwv [e,(11,5) + oy11,1)]
coEL) [ (11,1 ¢ gt
- IR ENEIHY
r=1
8 R NN (20)
r=1
o9 N R ¢ (12,0 (21)

#
where the parameter notation 1is the same as in DPSV and where t
notation now denotes the power of the new ad-val-on-basic-values taxes,

i.e ag denotes the percentage change form of the (1+T) variables.
.e.,

These equations {18) to (21) replace standard ORANI's original zero
profit equatlions given for umevu by mmcmnwo:ww (18.18) mda A,wmmw“w
for nva by mncmnmo:wo (18.9) and (18.2%1), for Piy by equations (18.
and (18.15) and for Pis by (18.10) and {(18.11) in DPSV.

The commodity tax treatment embodied in equations (18) to (21) is in
some ways less general than the original tax treatment from DPSV. The
original tax treatment contained options to model commodity taxes as ad
valorem (on basie values), as specific but unindexed or as specific and
indexed. The choice of option was controlled by a set of indexing
parameters. Note that.the new tax treatment in (18) to (21) is not
equivalent to any special case of the original general treatment. The
new treatment contains variables representing the power of the ad

valorem tax, whereas in the original treatment the associated option was
H
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the ad valorem tax rate itself. However, the new treatment is able to

handle changes in tax rates which are originally zero or negative (i.e,,

subsidies). This is the main advantage of the new treatment over the
old,

In the original implementation of standard ORANI, the indexing
parameters were hard-wired so that all taxes were modelled as indexed
specific taxes, Thus all commodity taxes were treated as being like the
indexed excise taxes that currently apply to beer, potable spirits,
tobaceo products, petroleum products, crude oil and LPG. The new ad-
val-on-basiec values treatment is not equivalent to these excises, nor is
it equivalent to a wholesale sales tax. However, the new treatment will
generate results which differ substantially from the old excise
treatment only In cases where a commodity's basic value, to which
current taxes are tied, diverges significantly from the consumer price
index, to which the original indexed specific taxes Wwere tied,
Similarly, it will generate results which differ from a wholesale sales
tax treatment only in cases where the prices of the transport, insurance
and other margins up to the wholesale level differ significantly from
the commodity's own basic value price,

The new treatment of commodity taxes has implications for the way in
which commodity tax revenue in the fiscal extension is modelled., In
Chapter 2, a general notation for tax rates was used in those equations
of the fiscal extension which added up commodity tax revenue. With the
tax treatment defined more explicitly In equations (18) to (21), the
commodity tax revenue equations (equations (F30) to (F3U8) of Table 2.2)
can be written more explieitly as

2 b
o (), (1) T ’
"y * mw_ _M_ bm_ Stis, g1 [Pis * "(is)y * Sis,gny ¢ UsID] (22)
2 b
e - (0) (2) T ¥
rlay mm_ “Ma hm_ S(ts, 12) hnpa * X(is)) * S(1s,y2) t Us,2)] (23)
S e m w s [p{O . x(3) 4T t" (15,3 (24)
(3 7 Ly L CUs,3) Py s " (1s,3) ¥ U
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# 25)
(0) (ny , 47 g (11,1} (
e s p +x 0,4
Ty M_ (11,1) lpy i (
(0) T *(12,0) (26)
rS = W MMOW ~nﬁm o+ X *Sp.0) b A !
(0) I=1 '

fons are the
where the notation is from Tables 2.3 and 2.4, These equat

revenue
centage change versions of level form equations which define
per

-inclusive
from the various kinds of commodity taxes as equal to the tax

dity in
value P(1+T)X less the tax-exclusive value PX of the commodity

question.

5.2 Composite Variables in FH-ORANI

hich some
The implemented version of FH-ORANI is a condensed version in w

ted by
f the variables from the original theory have been elimina
<]

memv_mmc substitution, Among the eliminated variables are the

ation or
pur chasers' pr ices for MS@C«\M to current pr DQCOﬂPO:. O&D»ﬂmw creati
household Do:anUﬂpO:. that mm‘ the pur chasers' pr fces now mxﬂwm:_ma in

hese
tions (18) and (19) above. In the process of elimination, t
equa

exXpr essions are mCUMGHGCHmQ for the pur chasers' pr fce variables vherever
these expr essions therefor I T hout the equatlions

. fore become scattered th oug ti of
the condensed Mw.wﬂma. In each mncwﬂwOZ in which 070< appear ﬂ:m( are

collected ﬂommﬂ:m-< NHO:N with technieal 0:W:N® terms, into a ww__mwm

composite variable for that equation,

Tables 5.1 and 5.2 at the end of this O:N—uﬂmn mm<m mxﬁqmmmnozm for the
ORANI in terms of the new Nﬂmx variables t and/or various technical

O:m:mm terms a. The notation is taken Qm_mﬂﬂ~,< from DPSV and Tables 2.2

and 2.3.

are those composite variables which contain both tax
The expressions in this table reflect the
Table 5.2 lists the
These

Listed in Table 5.1
and technical change terms.
current theoretical treatment of commodity taxes. e
composite variables that contain only technical chang

. The method
gpressions are unaffected by the change in tax treatment
e

llous the
f deriving the expressions for all the composite varlables fo
[
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original method outlined in DPSV.

The expressions for the tax-related composite variables in Table S.1 can
in many instances be interpreted as giving some first round impacts of
any tax change, prior to subsequent uau:maam:nm in the economy.

Consider for example an increase in the sales tax on automobiles. This

#
would correspond to an increase in t (15,3} where good | = automohiles

and where source s = 1 (domestic) and 2 {tmported).37 ope first round
effect is represented by the values of the composite variables Avwv~ and

Aczvn‘ These variables appear in the equations of standard ORANI glving

consumer demands for domestic and imported automobiles, respectively.

The values of the composite variables would show how consumer demands

for autos would fall as a result of the increase in price of autos

alone, prior to any induced changes in the prices of other items of

consumer expenditure, or in the aggregate level of consumer expenditure,

Another first rfound impact of the increased tax on autos would be

captured by the associated value for Aa_mv. This is the composite

variable mvummquzm in the standard ORANI equation for the con

sumer price
index,

The value of this composite variable would therefore measure the
first round effect that inereased auto prices would have on the consumer
price index following the Increase in the sales tax.

A final first round impact of the tax increase Hould be captured by the

associated value for the composite variable (dS). This appears in the

figscal equation that computes the total government revenue from all

taxes on household consumption. The value of this composite variable

would therefore measure the first round impact on revenue of the tax

increase on autos, prior to any quantity adjustments away from autos on

the part of consumers or others.

The tax-on-autos example {llustrates several features of the composite

variables. Firstly, a change in a single commodity tax rate can affect

the value of more than one composite variable. There is a tendency for

37 Strietly speaking, the wording of the Sales T
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changes in taxes on consumption to affect the composite variables
appearing in equations to do with consumption, while changes in taxes on
inputs to production tend to affect the composite variables appearing in
equations to do with productlon. However, only close examination of

Table 5.1 can reveal exactly which composite variables are affected by

exactly which tax terms.

A second feature of the composite variables Is that while thelr values
can be seen to represent first round effects, the designation "first
round" can be a little arbitrary, and need not be Internally consistent
in the sense Jjust illustrated -~ the Ffirst round effect on consumer
demands took at least some account of substitution effects while the
first round effect on revenue took no account.

The interpretation nevertheless follows the theory of FH-ORANI. An
effect is classed as first round when It operates directly through an
explieit eguation in the system; it is "subsequent” round if the
influence is only indireect, through the equation system as a whole.

Intuitively appealing definitions of first round effects often

correspond, therefore, to effects operating directly through basie
structural equations. To borrow the jargon of econometrics, some
intuition tends to be lost when effects operate through semi-reduced
forms. The relevant equations of FH-ORANI are the condensed equatlons,
{n which some algebraic substitution has already taken place. The
degree of "first-roundness” of the effects captured in the composite

variables is therefore a product of this initial substitution.
Whatever first round effects are measured by the composite variables,

the subsequent round effects can be computed by substituting these
composite variable values into the rest of the FH-ORANI model.

5.3 Tax YUKS for FH-ORANI

A program called YUKS (a cursory glance at Table 5.1 explains why) has
been written to compute values that the composite variables of Table 5.1
would take for any combination of shocks to the tax variables «:. The
YUKS code simply evaluates the algebralic expressions given in Table 5.1,

omitting from each equation the technical change terms.
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Th
m € user must specify the required changes to the tax variables t” as
nputs to the program. The Inputs may be ex
chan
ges in the powers of the tax, as required by the theory, or a
percentage changes in the ta _ .
% rates, in which case th
" e e YUKS program
self converts these to the associated changes in the powers of th
tax. The computations follow the formula ’

pressed either as percentage

% A power = ¢4 rate . —
T + BV (27)

where
e av»u the dollar value of commodity taxes (net of subsidies) and BV
e
asic value of the commodity flow, both taken from the FH-ORANI

database. Three cases can be considered.

(1)
When T Is positive and the power of the tax is initially greater

than one

+ the above formula converts {ncreases in rates to
increases in powers and decreases in ,
povers, as expected.

rates to decreages in

A»»v When T is ne ative but smaller in NGMOHCOQ terms than BY th
g
[ e

nquOQ»ww is subsidised rather than taxed and the power of th
: e
ax is initially less than one (but greater than zero) An
ex . ‘
ample occurs with fertilizer used as an intermediate input into

agriculture, since this currently attracts a bount
subsidised commodities, "

For
e the above formula converts {ncreases {n

0 reductions in powers and reductions
increases in powers.

in rates to
This ocecurs because with an increase in

rates
+ the power becomes even smaller than one, corresponding t
o

an
increase in the rate of subsidy but a reduction {n the power

The
user therefore needs to be aware, for example, that ¢t}
. ' e
requests for an across-the-board increase in rates will
effect of inereasing all net taxes, where

Increasing all net subsidies, where they exist

have the
they exist, but

If the intention

is in
stead to increase taxes and reduce subsidies, then the user

will n ed to request an “SQWQNMN in t ditie th
e q rates on commo ies at are

Initl
ally taxed and a decrease in rates on commodities that are

initially subsidised.
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Where users Instead request changes in powers directly, they must
keep in mind that an across-the-board increase in powers instead
{ncreases all taxes, where they exist, but reduces all net
subsidies, where they exist. ifr nwm intention is to Increase
both taxes and subsidies, the request should be for an increase
in powers on commodities that are initially taxed and a reduction

in powers on commcilties that are initlally subsidised.

(ti1) It is conceivable that for some commodities, T could be negative
and greater in absolute terms than BV, so that the subsidy for
using the product is greater than its factory-gate cost (although
transport and other margins would presumably impose some positive
net cost on the user). For these commodities, the power of the

ad valorem tax on basic values would be negative. Models such as

ORAMI cannot property handle percentage changes In variables that
are initially negative. The YUKS program has therefore been
written so that the above conversion of rates toc powers is not
carried out for this type of commodity. The program instead
imposes no change in the corresponding power. If the {nitlal
request is expressed in terms of powers, however, no such
automatic check is available and 1t would be up to the user to
check whether the request affected any commodity with a subsidy
initially greater than the wmnn01xsmmnm cost.
The YUKS program not only requires user input in the form of the
required changes to the tax variables a._ it also requires the names of
FH-ORANI database and parameters flles from which the coefficients of
the tax changes in Table 5.1 can be om~oc~wnma.wm The contents of these
data files, together with values for 1978-79, are described in the next

chapter.

The YUKS program then computes, for any given tax shock (or combination
of tax shocks), the associated change in all the relevant composite
variables. These values can then be used as inputs into standard ORANI
or FH-ORANI to compute the full economic effects of the tax change.

38 A standard ORANI database and parameters file can be provided, but
the YUKS program will then compute values only for composite
variables appearing in standard ORANI equations.
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5.4 Some Examples Using the YUKS Program

Table &,
3 at the end of this chapter presents some sample output from

the YU
e KS program. It shows the effeets on the composite variables of
ous changes to commodit ‘ suction
Yy taxes on inputs to ourr
ent production
; v
apital creation or household consumption. As explained in Section 5.1
these are the tax terms which appear only in ) e

expressions as a result,

the composite variable

fundamentally, of the al
gebraic elimination
purchasers' prices for the agsociated inputas. N

Each
page of Table 5.3 indlcates the nature of the input to the YU¥s

rogram
prog » and gives the associated output file with values fo 1t
assoclated composite variables. T o

The sampl
ple YUKS output was produced using an aggregated FH-ORANI

databage comprising 7 industries and 8 commodities

S In the first

th
" e input mnmownpmm that the tax rate on domestically produced
good 7 used as input to current production b .

reduced by 10 per cent. y Industry U is to be

The
result for the composite variable B2 in the output headed YUK
shows that because costs to industry b

I h
output would, ave fallen, the price of its

in the first round, have to fall by 0.023353 per cent in

order to
maintain zero profits. The results for the composite variabi
es

B8 and B9 show that b
eca
use the purchasers' price for domestic good 7

has fall
en, at least for industry 4, demand for that good would ris
supply would therefore have to rise by 0,002901 .

— per cent to match

w while demand Am:Q wr_tﬁkvv for i ported mOOQ 7 would fall Uf
0.00ﬂg 7 per cent as the CmM:W H:QEWW~< i M:UMGMﬂ:ﬂmQ towards the
2

however, that the
reflect only the firs ' magnitude of these effects

t round impact of the tax change,

further price adjustments. Finally e
1

the result for co

o mposite variable
’ s that revenue from taxes on inputs to current production would
all by 0.143195 per cent in the first round. "

NOTE THAT THE SIGNS OF THE RESULTS FOR D3,

D4 AND
ACTUAL EFFECTS ON REVENUE. D5 ARE OPPOSITE TO THE

o This follows from the way that the equations
containing these composite variables have been coded
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caded YUKTST2) shows the results of a

.3 (h
The second example in Table 5.3 imported {rather than

ate on
10 per cent reduction in the tax r

t production by
11y produced) good 7 used as input into current p
domestically

try U's
i tion of the first round effects on industry
The direc

as
tndustry 4. ame

OCWUCﬁ A<MN B2 and on overnment revenue Acwm. Uwv are the s
B
The wwvﬂm of the effects are differ 026. however, —mm..—mﬂdr_m the

relative wEﬁO— tance of domestic versus ::UO_ ted ood 7 in :_QCmnﬁK s
g
1% e axes ome T
cost structure, and the relative importanc of taxes on domestic versus

taxes on
d good T in all government revenue from
imported g

current production,

tput YUKTSTZ show
1ts for composite variables B8 and B9 in the o:wn rted good 7,
o
e re ffeects on the demands for domestie and imp
that the e

input to
d 7 (when used as an

t on imported goo

ively, of a tax cu

respect but in the

current U—OQCOﬂwO: Uv. w:ar_mﬂ_w :v are the same size as,

domestic good 7 (when used similarly).

that the first

result, namely,
This is an instance of a more general s o

ic.
B9 are symmetr
tured by B8 and

titution effects cap s will take
round 210 ti of this is that these composite variable

main implication

nd lmported goods
lues only when the tax changes on domestic a
non-zero valu

{with the same end use) differ.

P the tax rates
for mxmnﬂwm the effects of a 10 per cent cut in @ t
v

t
Consgider, to curren

ed as an input
‘imported good 7, us
on both donestle and P Because the expressions for the composite

production by ndusery H. the effects of such a tax

a i g g ¥
variables are linear in per centage changes

i1ts in Table
ted as the sum of the two separate resu
cut can be compu

5.3. The effects on B8 and B9 in the second T esult are mCCNH and
51 v e ct on
oppo te to those in the first and the net ffe [+] B8 and B9 would be

Zero. T q propi 1
ero his makes some intuitive economic sense since e ual roportiona
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tax cuts on both domestic and imported variants would create no initia;

change in relative prices between them.39

The next two results {n Table 5.3 (head
effects of reducing tax
respectively,

ed YUKTST3 and YUKTSTU) show the
rates on domestie and  imported
of good 7 when used as an input by indust

These changes lower the cos
for industry 4,

inputs,
ry 4 into capita)
t of creating a unit of capital
as reflected in the results for B1,
the revenue collected by government in taxes on

creation,

creation,

They also reduce
inputs to capital
Finally, they have first
tic and imported good 7,

as reflected in the results for DY,
round effects on the supply and demand for domes
as reflected in the results for B8 and B9.

Once again, these first
round effects are symmetric,

The next two results in Table 5.3 (hea

ded YUKTST5 and YUKTSTE) show the
effects of reducing tax

rates on domestic and imported good 7,

The first round reduction in

in the results for B3 and BY4, which in turn show how the effects operate

following the demand theory of FH-ORANT .
hold consumption of dom
relative price to co
tmported variant,

A

estic good 7 firstly
reduces the

the
r the domestje good and reduc

ing
demand for the import, This is reflected (in the resuit headed YUKTSTS)
by the positive value for the 7th element of B3 and the negative value

39 This Symmetry result depends in part on an assumption built into the
INFDAG program (described in Chapter ) when it ereates the FID fronm
the CID for FH-ORANI, The assumption is that commodity taxes are
split between domestic and imported goods in proportion to basic
value flows. This is equivalent to assuming that commodity tax
rates in particular end uses do not differ by commodity source.
Here the YUKS program run with an fFip in uwhich thig did not held,
the Symmetry result for the composite variables BB and B9 would also
break down, In addition, there Hould be non-zero values of B8 and
B9 not just ror the commod wmwmw:mwm o:m:m_:m‘w:n

also for the margins commodities used to transport them to their
particular end uge.
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for the Tth element of Bi,

Secondly, the reduction in the tax on domestic good 7 lowers the price
ite of the domestic and imported versions)

of general good 7 (a compos
The size and direction of the

relative to the price of all other goods.
resulting changes in demand will depend on the own- and cross-price

elasticities of demand for these goods.

In the database used to produce these sample results, all own-price

elasticities are negative, as expected, but all cross-price elasticities

are also slightly negative. This can be shown to follow directly from

the assumption in standard ORANI of a Stone-Geary utility function over
general commodities, together with positive estimated subslstence levels
of ao:ucsvnwcs.zo The result also makes some intultive sense since the
reflecting a combination of

relevant elasticities are uncompensated,
With only limited

income effects and compensated substitution effects.

substitution prospects between very broad commodity aggregates, such as

"transport services", It is not unreasonable for

"manufacturing” or
In the example of a reduction in the

income effects to dominate.
general price of good T, for example, demand for good T increases, but
not sufficliently to ‘"exhaust" the implicit increase in real income,
which can spill over into increased demand for all other goods. This is

reflected in both sets of results by the positive values for B3 and BY

for all goods other than the 7th.

Note that the size of these cross effects are equal for domestle and

imported variants of each alternative good since, at least in the first

round, there are no changes in the relative prices of domestic and

imported variants of any good other than the 7th. However, for a tax

reduction of 10 per cent on household consumption of both domestic and
imported good T, the effects on 83 and B# would normally be the same
(This can be confirmed by adding together the

even for the Tth good.
results for B3 and BH, respectively, across the results headed YUKTSTS

and YUKTST6.)

There is one instance where equal changes in tax rates on household

consumption of both domestic and imported sources of a commodity will

40 1 am indebted to Rob McDougall for this point.
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not lead to

o mmn:mamJ“HW “wﬂcmm for B3 and By for that commodity. This ig
o *:Hnbmwwmw_o or imported flow of that commodity nm
vt . AW zero, In the aggregated database of .w
o s mmo “nhmm :qu for the examples of thig section
S " ~.ﬂ%m tive amounts or all commodities from xwm
——— 9 NOt necessarily the case in ;

8 112 industries and 114 commodities

of the standard sized database, for .
commodities with positive domestie flows
households, 4 1g ber cent cut in tax rate

generally produce non-zero values for both

the standard database
In the 1978.79 version
example, there gare severa]
but zero imported flows to
S on both these flous would

(via cross- B3 and BY for that
S-price effects), but the values of B3 and By L commodity
would

equal. not be

el o production or capital creati
T A:mmaMM.«“MaMMMo household consumption. The next four M“nmwow
denerat tan wen a:no YUKTST10) show the effects of slightly Vqu
e e aoSmwn” first four - they show the effects of euttin
. o e nw or imported commodity, stii} good 7, but z:m”
st - urrent production or capital creation by all
o . generalise as expected. The costs of cur ent
creation are now affected o

Indust
stries. The market clearing cond{tiong contin

B8 and B9, ue to be affected, vig

Yy when the tax changeg
orted var{ant,

o only for the taxed commodity 7, and aonl
13
e imposed ammwmﬂm:n»mpww on the domestie and i
mp

The next four se
ts of results (hea
ded YUKTST11 to yu
KTSTI4) represe
ent a

Further gene
g ralisation of this kind of tax cut They sh
. show the effects

all domestic or fmported

commodities, res
pectively, when used as inputs to current prod
e oduction or

capltal creat
ation by all industries. Once again, the result
R ults generalise

as expected. Not only are the cost of current

creation affected for all w:apmnnhmu {via mmz

Mmmwﬂpzm equations are affected for all eo i
he first round revenue results, when e

production or capital
B1), but the market
es (via BB and Bg).

added togeth
imported commodities, indicate that the mm:mwwk o ooross domestic and

i
in taxes on intermediate inputs or Investment 0 per cent reductions
nt g

00ds would cause first
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round reductions of 10 per cent in revenue from current production or

capltal creation, 1mmnmoap<mww.:d

Nevertheless, several aspects of these results are worth noting. When
taxes on inputs to current production are reduced (in YUKTST11 and
YUKTST12), the B2 result for the first industry is positive, suggesting
that a price fncrease for the output of that industry is required in

order to malntain zero profits. The reason for this is that taxes on
inputs to current production for this industry are initially negative -
the industry {agriculture) s subsidised on average for its use of
intermediate inputs. Since the input into the YUKS program specified a
uniform 10 per cent reduction in the rates of ngax® on all intermediate
inputs, the conversion formulae which convert these rate reductions into
equivalent changes to the powers of the taxes in fact reduced both taxes
and subsidies towards zero. While most industries have experienced a
reduction in taxes and a reduction in costs, the first industry has

experienced a reduction in subsidies and an increase in costs.

A second point to note is the very large value for B9 registered for the
5th commodity (mining) in YUKTST1! and YUKTST12. Any changes in the
relative price of domestic and imported varlants for this product cause
a relatively large first round response in the supply and demand for
fmports. This is because the elasticity of substitution between
domestic and lmported variants is very large (around 27.2) and because

import penetration is initially very low for this product.

A final point to note about these results is that when taxes on all
commodity inputs to capital creation are reduced {in YUKTST13 and
YUKTST14), the effects on market clearing for some of these commodities
via 88 and B9 are not significantly different from zero. The reason
lies in the initial sales structure for these commodities - they are not
tmportant investment goods so a change in their tax for this purpose

does not significantly affect their supply or demand in the first round.

4y If any of the rate reductions are ignored because subsidies exceed
basic values, then the overall revenue results will not "add up" in

this way.
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The final tw
0 sets of results (headed YUKTST1S and YUKTST16) sh
show t!

effects on the com osite var iables of reducin the taxes on a domest
= d t espe H
or :E:: ted commodities res ﬁﬁﬂwe\muv when used for househn
QQ:mE.__ﬁﬁHO:. The results N~Q‘N mw_mmm__ﬂmnu_ ward generalisation of ¢
earlier results for tax reductions on a single OOE:OQMN< for househo
m~
o .

consumption, I
n the more general case, however, it {s difficul
cult

predict a_priori

i the a1
demands vie B3 and Bl rection of the overall effects on consumr
because of the much more complex interacti
action

oW -
wn- and cross-price effects that now oper ﬁ

ate across all commodities.

5.5 Summary

This chapter ha
appear In th 3 presented and explained the composite variab}
2 z ahles .
economy :m eurrent version of the FH-ORANI model of the A o
. ust
has also documented the program YUKS that ecan b sratts
an be used t

i
compute values for these composite var iables arisin

FH

from ct i
. g changes i1
ting values can be fed into standard ORANT o

~ORANI to
compute the full economic effects of such tax ol
hange

me_aﬂwm@ of YUKS OCOWCH have been presented for a limited

3. Some

o range of tay
g of these results ecan nevertheless be used ¢t
2 3 ©

anticipate th
" e type of YUKS results to be expected f
change or combination of changes e other
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COMPOSITE VARIABLES IN FH-ORANRI CONTAINING BOTH TAX AHD TECHNICAL CHANGE TERMS

TABLE 5.1:
(bx)j : Composite variable in standard ORANI equation for costs of units of capital
(b,) = % H(Z) (11,32) c§(11 j2)y + % H(Z) (12,32) t*(12 12}
13 &y fang Rt ' L Taay hete '
2
@ . & @ (@ , % (2) (@
soags e Loay H L1 oaey Fusy

I NN s
g 2

g .

2 (is)j2 (is)j2 (2)

+ 3y 101w a ] colis,42) H
{=1 =1 r=} o e 3 {1s)J

where g, (is,jk) = c1(is.jk) + cz(is,Jk) for s, kK = 1,2

(ba)j : Composite variable in standard ORANI equation for zerp pure profits in production
(v.) - ) g1 g, e, 51 - % gl g, . (18,31) e (18,41
2°J e (113 12! ' a1 (12)3 2> !
g g g : .
. (is)3v _{isa)1 1 .
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where a(j) is direct from (18.3) in DPSV.

X
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§ A ' - AT A =1 1
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g 2
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(b,
4)1 Composite variable in standard ORANI
2guation for household demands -~ import
i 3
(Du) { = the expression under (b

3)1 but for 3 = 2



COMPOSITE VARIABLES IN FH-ORAHI CONTAINING BOTH TAX AND TECHNICAL CHANGE TERMS (Cont'd)

TABLE 5.1:
(ba)” : Composite variable in standard ORANI equation for market clearing - domestic
(bg) E I S N S NP R I
8'r §5y P % r1yg) G2t A
n
. (D (N *
jgx B(r1yy Oy S(r2) ip(r2,gm (r2,31)
h
- (20 (2 (2)
j§1 Bir1)3 Ory (1 s(r1)3> c12(r1,j2) £ (r1,52)
h
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E VARIABLES IH FH-ORANI CONTAINIHG B

OTH TAX AND TECHNICAL CHANGE TERMS (Cont'd)

TABLE 5.1: COMPOSIT
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TABLE 5.1: COMPCSITE VARIABLES IN FH-ORAHI CONTAINING BOTH TAX AND TECHHICAL CHANGE TERKS {Cont'd
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(d.,) Composite variable in riscal equation for tax on inputs to current producti
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TECHNICAL CHANGE TERMS (Cont'd}

TABLE 5.1: COMPGSITE YARIABLES IN FH-ORANI CONTAINING BOTH TAX AKD
where
(2) (2) (2} * o2y 2 x o,
d(i])j = Gij S(iE)j 512(12,32) v {12,32) uij (1 5(1])3) C‘2(11,j2) t (i1,32)
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3 3y " R
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(dS) : Composfite variable in fiscal equation for tax on household consumption
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COMPOSITE VARIABLES IN FH-ORANI CONTAINING OHLY TECHNICAL CHANGE TERMS

TABLE 5.2:
(b)) Composite variable in standard ORANI equation for labour market clearing by skill
5'm
n
Iy (1) M (1) AP
(oghy = 311 Blger,1,my L 25 7 Pgei,g " Rlae1,n)
(1 (1) _ 1) (1)
0(8*‘-‘)J { a(g*Y,1)j % 3(8*1.V)J a(g*1.v)j}
(1) (1) (1) - #(1) (1)
a(g+1,1,m)j - G(g*\,!,m)j { a(g+1,1,m)j 5 S(g*l,!,m)j a(g*l,1,m)J}
Q)] M) (1) (1)
g1, 103 Seger, 13 E Sge1,1.m)3 a(g*1,1.m)J}
(bé). Composite variable in standard ORANI equation for market clearing for fixed capital
J
() S*(l) 5 S(X) a(!)
(bé)J " %ger,2)) T(g1, 1) o (g+1,1,m)) “g+1,1,m)]
(1) (v REASY
toay s T ga,y T Reea)
(V) (1) _ (1) (1)
Iger, 205 (g1, 23 g S(get )5 get,v)]
w{rjz; ”-L“i';!}ﬁgl-u
il S s ey
V"g".,g’?? ‘nggg
A O A A A
(b7)J : Composite variaple in standard ORANI equation for market clearing for land
. D (1) (1) (1)
Reis I(gr1,303 Stgrt 03 L Siger,1my e, 1,m)
(M (1) (n
TR T e,y T g3
(1) m _ %(1) m
®(g+1,3)4 {a(s+1.3)J g S(g+1,v)j a(8+1,y)J]
(b,,), : Composite variable in standard ORANI equation for export prices

g
), = (1w e

1174 e ri
r=1
(b13)r H Composite variable in standard ORANI equation for outputs of domestic commodities
h
(0 (0) (0) (0)

(b,.) = I8 [~ a a S

13°r ot (r1)j (£*)3 1eG(t,]) (113 ")y

YR SR (0 (0
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COMPOSITE VARIABLES IN FH-ORANI CONTAINING ONLY TECHNICAL CHANGE TERMS (Cont'd)

TABLE 5.2:
(blu)j Composite variable in standard ORANI equation for employment by industry
5. ) § o IRSLIN LI
1873 et (g+1,1,m)} 3 g+1,J (g+1,1}3
m ) _ (1) (1)
sgeng | 2,05 T L Steeng 2(ger, 03!
(S er (1 - 1) (1
ety g, tms Ly T L S *ger,1my!
(1 ) (1 (M
sger, 103 U S0ge1,1087 L St 1umy 3(get,1,m)y)
~ (where W represents wage b1l weights)
<
(d1)3 : Composite variable in fiscal equation for disposable non~labour incomes
1 YK K YK ¥K K 7o, (1) (1)
- } - 1-~B -
4 [sj Hys (1-8;7) ¢ nuj} (ay 3542, 5)
(dz) Composite variable in riscal equation for revenue from other indirect taxes
2 NI, (D, (D
d Z SJ (aj ag+2,j)
J
T T Ty Ty Ty Ty ,
: ; g ; | S W % . L
I S A R S %!E
a j S—
(d,) I .
6 Composite variable in fiscal equation for direct tax on labour
6 ¥
d - 1St alh ) M
* a + H
m j aj J g+1,J a(g+1,1)j + aggi1’]'m)j
- (n €D
0 - 1) (1)
(g+1,1) (a s
3R @g T LSt 0y 2gn ]
- (1) (1)
¢ - 1)
(g+1,1,m)y [3ger is (n
J (g y1,m)i o (g+1"‘,m)J 3(84_1’]"“):,}
(1 *(1)
a (1-8 (1) (1
(g+1,1) yIs
N (B+1,1)37 = g+1,1,m)3 2get,t,m)y)
(d.,)
7 Composite variable in fiscal equation for payroll tax revenue
7
§ d ) S:; { a(l) + a2l . a(l) N
m ; g1 (8+1,103 ° *(g+1,1,m)j
- (D (1
g - *1) (1)
(g+1,1) (2 3
J (g+1,1)] é (g+1,v)j a(g+1,v)J]
- N m
a - #1)
(g+1,1,m)} (a is m
(g+1,1,m)J o (g1, 1,m)y a(g*i,I,m)J]
- (1) *(1)
T+ (1-8 (1
(g+1,1)] (g+1, 113’ Zs(gﬂ,,,m)J agézl .
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TABLE 5.3: SAMPLE YUKS OUTPUT

Cont'd)
TECHNICAL CHANGE TERMS (
FH-ORANI CONTAINIHG ORLY

COKPOSITE VARIABLES IN

TABLE 5.2

—
0
=
% p—
I pag
2] ]
-~ R
o e =2
s} o —~ =4
Z »zZk E
=X ZZ -
4 ) > o -
] ~ iy ~
o -~ 2 T
W — — o B ~—
PN - L
o —
I - . -
) % . 2
o -z — — 4 my
2 i o~ B0
o - W -
3 + % e~ o~
- g o
o, - 2] ~n
=] -~ !
o - 3 > e
1 o = -~
5 —~ 4 1 o
S — 0 g pad
N
o i g . -
. «
5 - -~
- ¥
W + - = mo C
o — — L g
w -y — © vy
g FN S
—~ - [ N
- =% s ~y -~
© ~— b0 i~ -
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-
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2 — ) ' '
-
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3 .
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+
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nmy 5
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"
~E wa
© ©
o
A
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m— T

T

D3
0.143195

DU = YUK - REVENUE FROM CAPITAL CREATION

DYy 1
0.000000

D3 = YUK - REVENUE FROM CURRENT PRODUCTION
i

D5 = YUK - REVENUE FROM HOUSEHOLD CONSUMPTION
DS

1
0.000000

233

Example 1:
0.0 0.0 0.0 0.0 0.0 0.0
" 0.0 0.0 0.0 0.0 0.0 o.0
% 4 rates for t (i1,41) = 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
_ 0.0 0.0 0.0 0.0 0.0 0.0
- 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0-10.0 0.0 0.0
ﬂssﬁﬁ S 0.0 0.0 0.0 0.0 0.0 0.0
rf m ll.l_
Output: YUKTST! SHOCKS
e kﬁw&kﬁi B
| | Bl = YUK - COST OF CAPITAL
- ;o B1 7
i 0.000000 0.000000 0.000000 0.000000
. . 0.000000 0.000000 0.000000
: w B2 = YUK - PRICE EQUATION
: i B2 7
s (I 0.000000 0.000000 0.000000 -0.023353
0.000000 0.000000 0.000000
- %sé,- B3 = YUK - DOMESTIC CONSUMPTION
; l B3 8
: i 0.000000 0.000000 0.000000 0.000000
weooogr e 0.000000 0.000000 0.000000 0.000000
i BY = YUK ~ IMPORT CONSUMPTION
———t 2?;,_!!“ BY 8
] 0.000000 0.000000 0.000000 0.000000
w g e 0.000000 0.000000 0.000000 0.000000
E BB = YUK - DOMESTIC MARKET CLEARING
_ B8 8
—rtetiBlisen e 0.000000 0.000000 0.000000 0.000000 -
M 0.000000 0.000000 0.002901 0.000000
e g e B9 = YUK - IMPORTS MARKET CLEARING
, B9 8
. 0.000000 0.000000 0.000000 0.000000
) , 0.000000 0.000000 -0.009137 0.000000
g B12 = YUK - CPI
wa, - B12 1
0.000000



TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd) TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd)

Example 2: Example 3:
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6.0 0.0 0.0 0.0 00 0.0 0.0 0.0 00 00 00 00 00
o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ¥ 0.0 0.0 0.0 0.0 0.0 0.0
1 4 rates for t (i2,§1) = 0.0 0.0 0.0 0.0 00 0.0 0.0 % & rates for t (i1,)2) = 0.0 0.0 0.0 0.0 0.0 0.0
6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00
0.0 0.0 0.0-10.0 0.0 0.0 0.0 . 0.0 0.0 0.0-100 00 00
0.0 0.0 0.0 0.0 0.0 0.0 0.0 s | w 0.0 0.0 00 00 00 0.0
Output: YUKTST2 SHOCKS Output: YUKTST3 SHOCKS
B1 = YUK - COST OF CAPITAL wf . w“ x YUK - nomw OF CAPITAL
B1 7 P
0.000000 0.000000 0.000000 0.000000 ; 0.000000 0.000000 0.000000 . .
0.000000 0.000000 0.000000 S — 0.000000 0.000000 0.000000 0068118
B2 = YUK - PRICE EQUATION j B2 = YUK - PRICE EQUATION
5 : R " 0 moooco
0.000000 0.000000 0.000000 -0.010718 U . 0.000000 0.000000
0.000000 0.000000 0.000000 ok 0.000000 0.000000 0.000000 0-000000
83 = YUK - DOMESTIC CONSUMPTION m - v ww = YUK - cozmmamo CONSUMPTION
B3 8
0.000000 0.000000 0.000000 0.000000 b b 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 \ 0.000000 0.000000 0.000000 w.wwmwmw
BY = YUK - IMPORT CONSUMPTION T Mh = YUK - mzmeﬂ CONSUMPTION .
Bl 8
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0.000000 . ok g 0.000000 0.000000 0.000000 m.wmmmmm
B8 = YUK - DOMESTIC MARKET CLEARING B8 = YUK - DOMESTIC MARKET CLEARING :
88 8 T B B8 8
0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 -0.002901 0.000000 o 0.000000 0.000000 0.001177 w.wmmwmm
B9 = YUK - IMPORTS MARKET CLEARING : NW = YUK - ,zaMzam MARKET CLEARING :
B9 8 ,
0.000000 0.000000 0.000000 0.000000 e 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.009137 0.000000 : 8 0.000000 0.000000 -0.003709 0000000
B12 = YUK - CPI u. " 12 = YUK - CPI ‘ :
B12 1 B2 1
0.000000 . 0.000000
D3 = YUK - REVENUE FROM CURRENT PRODUCTION Tm— ww = YUK - xm<mzcm FROM CURRENT PRODUCTION
p3 !
0.065720 W ot \ 0.000000
plii = YUK - REVENUE FROM CAPITAL CREATION w“ = YUK - mmcmzcm FROM CAPITAL CREATION
Dl 1 T
0.000000 : 0.694813
DS = YUK - REVENUE FROM HOUSEHOLD CONSUMPTION ; ww = YUK - xm<mzcm FROM HOUSEHOLD CONSUMPTION
Om d - LN §
0.000000 0.000000

Y SR
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TABLE 5.3: SAMPLE YUKS OUTPUT {(Cont'd)
Example H4:
0.0 0.0 O.
0.0 0.0 0.
" 0.0 0.0 O.
1 & rates for t (12,)2) = 0.0 0.0 O.
0.0 0.0 0.
0.0 0.0 O,
0.0 0.0 O.
0.0 0.0 0.
OQutput: YUKTSTH SHOCKS
81 = YUK - COST OF CAPITAL
B K
0.000000 0.000000 0.000000
0.000000 0.000000 0.000000
B2 = YUK - PRICE EQUATION
B2 7
0.000000 0.000000 0.000000
0.000000 0.000000 0.000000
B3 = YUK - DOMESTIC CONSUMPTION
B3 8
0.000000 0.000000 0.000000
(.000000 0.000000 0.000000
B4 = YUK - IMPORT CONSUMPTION
BY 8
0.000000 0.000000 0.000000
0.000000 0.000000 0.000000
B8 = YUK - DOMESTIC MARKET CLEARING
B8 8
0.000000 0.000000 0.000000
0.000000 0.000000 ~0.001177
B9 = YUK - IMPORTS MARKET CLEARING
B9 8
0.000000 0.006000 0.000000
0.,000000 0.000000 0.003709
Bi2 = YUK - CPI
B12 1
0.000000
D3 = YUK - REVENUE FROM CURRENT PRODUCTION
D3 i
0.000000
Dl = YUK - REVENUE FROM CAPITAL CREATION
DY 1
0.429052
D5 = YUK - REVENUE FROM HOUSEHOLD CONSUMPTION
D5

i
0.000000

236

TABLE 5.3: SAMPLE YUES OUTPUT (Cont'd)

—

COOOOOOO
OO0
SCOoOCOoOOCOoOO
QOO OQOOO
OOV OO
SOV O
SO0
COCDOOOO
COO00OOOO

0.000000

Example 5:
0.0
0.0
. 0.0
% 4 rates for t (i1,3) = 0.0
0.0
0.0
-10.0
0.0
sy ‘ s
! Output: YUKTSTS SHOCKS
ok
B1 = YUK - COST OF CAPITAL
g e 81 7
| 0.000000 0.000000
0.000000 0.000000
B2 = YUK - PRICE EQUATION
_ 0.000000 0.000000 0.000000
| 0.000000 0.000000 0.000000
B3 = YUK - DOMESTIC CONSUMPTION
83 8
L 0.123392 0.037153 0.104
, 0.204550 0.344866 g
B = YUK - IMPORT CONSUMPTION
BY , 8
0.123392 0.037153 0.10U6
. 104673
0.204550 0.314866 -1.609973
mm = YUK - DOMESTIC MARKET CLEARING
8
0.000000 0.000000 0.0000
. .000000
0.000000 0.000000 0.000000
mw = YUK - IMPORTS MARKET CLEARING
8
0.000000 0.000000 0.000000
0.000000 0.000000 .
B12 = YUK - CPI - 000000
B12 1
-0.1463425
mw = YUK - REVENUE FROM CURRENT PRODUCTION
1
0.000000
mm = YUK - REVENUE FROM CAPITAL CREATION
1
0.000000
. ww = YUK - REVENUE FROM HOUSEHOLD CONSUMPTION
I ; !
| 7.139984
N U,
I
T
T 2 w !

0.000000

0.000000

0.123715
0.412490

0.123715
0.412u90

0.000000
0.000000

0.000000
0.000000



TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd)

Example 6:

0.0
. 0.0
1 4 rates for t (12,3) = 0.0
0.0
0.0
0.0
-10.0
0.0
Qutput: YUKTST6 SHOCKS
Bt = YUK - COST OF CAPITAL
B1 7
0.000080 0.,000000
0.000000 0.000000
B2 = YUK - PRICE EQUATION
B2 7
0.000000 0.000000
0.000000 0.000000
B3 = YUK - DOMESTIC CONSUMPTION
83 8
0.031262 0.009413
0.051823 0.087373
BY = YUK - IMPORT CONSUMPTION
BY 8
0.031262 0.009413
0.051823 0.087373
B8 = YUK - DOMESTIC MARKET CLEARING
B8 8
0.000000 0.000000
0.000000 0.000000
B9 = YUK - IMPORTS MARKET CLEARING
B9 8
0.000000 0.000000
0.000000 0.000000
B12 = YUK - CPI
B12 1
-0, 117410
D3 = YUK - REVENUE FROM CURRENT PRODUCTION
D3 1
0.000000
DY = YUK - REVENUE FROM CAPITAL CREATION
Dl H

0.000000

D5 = YUK - REVENUE FROM HOUSEHOLD CONSUMPTION

05 1
1.808934

238

0.000000
0.000000

0.000000
0.000000

0.026519
-0.407891

0.026519
2.3u46904

0.000000
0.000000

0.000000
0.000000

0.000000

0.000000

0.031343
0. 104505

0.031343
0. 104505

0.000000
0.000000

0.000000
0.000000

TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd)

Example 7:
o e 0.0 0.0 0.0 0.0
mi 0.0 0.0 0.0 0.0
TN - S " 0.0 0.0 0.0 0.0
: %4 & rates for t (i1,})1) = 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
Y i - 0.0 0.0 0.0 0.0
-10.0 ~10.0 -10.0 -10.0
P . 0.0 0.0 0.0 0.0
+
L Output: YUKTST7 SHOCKS
w5 R AR B2l
Bi = YUK - COST OF CAPITAL
w g - B 7
i 0,000000 0.000000 0.000000
I&i§,ﬁ¥ri 0.000000 0.000000 0.000000
) B2 = YUK - PRICE EQUATION
. B2 7
u. 1 - 0.014069 -0.007382 -0.010802
. -0.221825 -0.017234 -0.023466
I . MW = YUK - cozmma_n CONSUMPTION
; 0.000000 0.000000 0.000000
& i - 0.000000 0.000000 0.000000
| BN = YUK - IMPORT CONSUMPTION
EURRYETS . RO Bl 8
0.000000 0.000000 0.000000
o ’ » 0.000000 0.000000 0.000000
B8 = YUK - DOMESTIC MARKET CLEARING
B8 8
e R o 0.000000 0.000000 0.,000000
0.000000 0.000000 0.038205
W T B9 = YUK - IMPORTS MARKET CLEARING
M B9 8
o fméia 0.000000 0.000000 0.000000
’ 0.000000 0.000000 -0.120351
B12 = YUK - CPI
w. ] B12 i
V 0.000000
o . D3 = YUK - REVENUE FROM CURRENT PRODUCTION
D3 1
2.657658
L. s D = YUK - REVENUE FROM CAPITAL CREATION
Dl i
..&iﬁ%&g@rs 0.000000
; D5 = YUK -~ REVENUE FROM HOUSEHOLD CONSUMPTION
1 - D5 1
e . 0.000000
. ziﬁ»ﬂ%ﬁﬁ#ﬁ’
Y -
. .

239

DO OOQOOQ
COVOOQODC

cdooocococo

i
cdooocooo

i
—

coocooooo

0.000000

-0.023353

0.000000
0.000000

0.000000
0.000000

0.000000
0.000000

0.000000
0.000000

scooocoocoo



TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd)

Example 8:

4
i 4 rates for t (12,31) =

COQOOOOCO
QOO ODOO

QOO0 OC
SOOOOOOO

]
.
t
—

Output: YUKTST8 SHOCKS

81 =
B1

B2 =
B2

83

Bl =

BY

B8

89
89

YUK - COST OF CAPITAL

1
0.000000 0.000000
0.000000 0.000000
YUK - PRICE EQUATION
1
0.002665 -0.001692
-0.058013 -0.007282
B3 = YUK - DOMESTIC CONSUMPTION
8
0.000000 0.000000
0.000000 0.000000
YUK - IMPORT CONSUMPTION
8
0.000000 0.000000
0.000000 0.000000
B8 = YUK ~ DOMESTIC MARKET CLEARING
8
0.000000 0.000000
0.000000 0.000000
= YUK - IMPORTS MARKET CLEARING
8
0.000000 0.000000
0.000000 0.000000

Bi12

D3
03

DY
[l

b5
DS

n

B12 = YUK - CPI
1

0.000000
YUK - REVENUE FROM CURRENT PRODUCTION
i

0.766139
YUK - REVENUE FROM CAPITAL CREATION
1

0.000000

1
cdcoocooO

coocooooo

1
ocdoooooo
soooboooO©

0.000000
0.000000

~-0.001920
~0.005856

0.000000
0.000000

0.000000
0.000000

0.000000
-0.038205

0.000000
0.120351

YUK - REVENUE FROM HOUSEHOLD CONSUMPTION
1

0.000000

240

0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
-10.0 -10.0 -10.0
0.0 0.0 0.0
0.000000
-0.010718
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

LS
- TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd)
V-] —
|
. w,y Example 9:
0.0 0.0 0.0 0.0 0.0 oo
- w.m 0.0 0.0 0.0 0.0 g0
‘ . 0 0.0 0.0 o
% 4 rates for t"(11,j2) - 0.0 0.0 0.0 m.m m.w m.m
5 . 0.0 0.0 0.0 00 0.0 oo
0.0 0.0 00 0.0 9o go
" -10.0 -10.0 -10.0 -10.0 -10.0 -10.0
0.0 0.0 0.0 00 0.0 o0
i F S
Output: YUKTSTY SHOCKS
BY = YUK - COST OF CAPITAL
o v e B1 7
&EM |M.ommmmm -0.054951 ~0,068848 -0.068418
ol -0.061937 -0.072395 -0.022825
B2 = YUK - PRICE EQUATION
. B2 7
= 0.000000 0.000000 0.0000
m . .000000
| 0.000000 0.000000 0.000000 0-000000
d ww = YUK - DOMESTIC CONSUMPTION
8
L 0.000000 0.000000 0.0
, . .000000 0.
| . 0.000000 0.000000 0.000000 0 mmmmmm
D BU = YUK - u11Mxe CONSUMPTION o
0.000000 - 0.000000 0.0
o ) .000000 0.0000
N 7 i . 0.000000 0.000000 0.000000 0.000000
| B9 = YUK - cozmmaﬂn MARKET CLEARING )
o
m.mmoaoo 0.000000 0.000000 0.000000
L .000000 0.000000 0.010553 0.000000
: mw = YUK - IMPORTS MARKET CLEARING '
8
T w.mmmmww w.mwmooc 0.000000 0.000000
N I X 000000 -0.033214 0.000000
3 i B12 1
0.000000
ﬁ§g;;;; ww = YUK - REVENUE FROM CURRENT PRODUCTiON
T 0.000000
Wu * YUK - REVENUE FROM CAPITAL CREATION
1
P 6.228147
_ | WM = YUK - mm<mzcm FROM HOUSEHOLD CONSUMPTIoN
;30 {5
0.000000
P
[ PR A
74 . Nzﬂ

i

OO0 o0

S oo
TCeoco

coo



TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd)

Example 10:
0.0 0.0
0.0 0.0
% 0.0 0.0
1 4 rates for t {(i2,J2) = 0.0 0.0
0.0 6.0
0.0 0.0
-10.0 -10.0 -
0.0 0.0
OQutput: YUKTST10 SHOCKS
B} = YUK - COST OF CAPITAL
B1 1
-0.028749 -0.033933
-0.0382146 -0.0U4705
B2 = YUK - PRICE EQUATION
B2 7
0.000000 0.000000
0.000000 0.000000
83 = YUK - DOMESTIC CONSUMPTION
B3 8
0.000000 0.000000
0.000000 0.000000
B4 = YUK - IMPORT CONSUMPTION
BY 8
0.000000 0.000000
0.000000 0,000000
B8 = YUK - DOMESTIC MARKET CLEARING
B8 8
0.000000 0.000000
0.000000 0.000000
B9 = YUK - IMPORTS MARKET CLERRING
B9 8
0.000000 0.000000
0.000000 0.000000
B12 = YUK - CPI
812 1
0.000000
D3 = YUK - REVENUE FROM CURRENT PRODUCTION
D3 1
0.000000
D4 = YUK - REVENUE FROM CAPITAL CREATION
L] 1
3.845925

cooooooo

1
00RO O0

—
OO0 O0OOO0

cooooooo

~0.042514
-0.014095

0.000000
0.000000

0.000000
0.000000

0.000000
0.000000

0.000000
-0.010553

0.000000
0.033244

DS = YUK - REVENUE FROM HOUSEHOLD CONSUMPTION

D5 !
0.000000
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0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
-10.0 -10.0 -10.0
0.0 0.0 0.0

-0.012248

0.000000

0.000000
0.000000

0.000000
0.000000

0.000000
0.000000

0.000000
0.000000
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TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd)

Example 11:

% A rates for aaAha.udv =

-10.0 -10.0 -10.0 -10.0 -10.0 -10

-10.0 -10.0 -10.0 -10.0 -10.0 -io.m -“w.m
~10.0 -10.0 ~10.0 -10.0 ~10.0 -10.0 -10.0
-10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -19.0
”“m.w -“w.m -“m.m =100 -10.0 -10.0 -10.0

.0 -10.0 ~10.0 -10.0 ~10.0 -10.0 -

~10.0 -10.0 ~10.0 ~10.0 -10.0 10’9 -“m.m
-10.0 =10.0 -10.0 -10.0 -10.0 -10.0 -10 0

Output: YUKTST11 SHOCKS

Bl = YUK - COST OF CAPITAL

B1 7
0.000000 0.000000
. 0.000000
B2 = YUK 0.000000 0.000000 0.000000 0.000000
- PRICE EQUATION
B2 7
0.00
-o.mwmmmm HMHMMMMNM ~0.010467 -0.040427
ww = YUK - cozmmaan CONSUMPTION ~0-035851
0.000000 0.000000
. 0.000000
B+ . 02000000 0.000000 0.000000 PR
B szMza CONSUMPTION 0.000000
0.000000 0.000000
: 0.000000
5 - o - 000000 0.000000 3 Soo000 0.000000
B OHESTIC MARKET CLEARING 0000000
0.000017 -0.001456
. 0.003891
B9 = K 3.319395 0.000032 0.038205 S Sooo !
o mszmem MARKET CLEARING 0-000000
~0.028738 0. t43040
-32.999080 -0 -0. 142526 -0.00234 1
B12 = YUK - CP 0.000308 -0.120351 0.000WOO
B2 1
b3 - yux . 000000
= - REV
0 ENUE FROM CURRENT PRODUCTION
DI = YUK - nevesgR s
Dt = - zm<mzcm FROM CAPITAL CREATION
, 0.000000
5 = YUK - REVENUE FROM HOUSEHOLD CONSUMPTION

DS 1
0.000000

243



— (2 .

ha. vt
— TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd)
TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd) o R
Example 13:
- - . -10.0 -10.0 -10,0 -10.0 -10.0 -10.0 -10.0
Example 12: -10.0 -10.0 -10.0 -10.0 10,0 =10.0 -10.0 — -10.0 ~10.0 -10.0 -10.0 -10.0 -10.0 -10.0
-10.0 -10.0 -10.0 ~10.0 =10.0 -10.0 -10.0 Al oo

* -10.0 ~10.0 -10.0 -10.0 -10.0 -10.0 -10.0
-10.0 -10.0 -10.0 ~10.0 -10.0 -10.0 ~10.0 % & rates for t (i1,2) = 21010 ~10.0 210.0 -10.0 -10'9 —19 0 2100
-10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 ( -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0
100 106 1100 T1070 1100 “10:0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0
~10.0 +10.0 -10.0 -10.0 -10.0 -10.0 -10.0 ~10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0
-10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.

#
1 & rates for t (i2,j1) =

o -10.0 -10.0 -10.0 -10.0 ~10.0 -10.0 -10.0
<10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0
. oo
;&b . Output: YUKTST!3 SHOCKS
Qutput: YUKTST12 SHOCKS el
Bl = YUK - COST OF CAPITAL
i ] Bl ki
Bl = YUK - nom« OF CAPITAL ab -o.ommmﬂg -0.051750 ~0.068645 -0.068209
81 0000 0.000000 ‘ -0.061691 -0.072214 -0.022340
0.000000 0.000000 0.00 B2 = YUK - PRICS
0.000000 0000 0. 000000 b2 YUK - P ~m EQUATION
B2 = YUK - vxﬁmm EQUATION . b w w 0.000000 0.000000 £.000000 0.000000
B2 02265 -0.011368 i 0.000000 0.000000 0.000000
0.002594 -0.002342 -0.0 . . -
9002554 RReToe Z0.006363 it Mw YUK coxmmann CONSUMPTION
B3 = YUK - DOMESTIC CONSUMPTION w0 s 0.000000 0.000000 0.000000 0.000000
B3 o wooooo 0.000000 0.000000 0.000000 ’ . 0.000000 0.000000 0.000000 0.000000
. . : 0000000 ! BY = YUK - IMPORT CONSUMPTION
0.000000 0.000000 0.000000 i o
B = YUK - szmmﬂ CONSUMPTION 0.000000 0.000000 0.000000 0.000000
Bl 00000 0.000000 0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.0 = -
0.000000 0. 00000 0000000 0.000000 wm YUK cozmmaho MARKET CLEARING
BS = YUK - DOMESTIC MARKET CLEARING 0.000000 0.000000  °  0.000000 0.000000
B8 -0.003891 -0.000071 ©.000000 0.000000 0.010553 0.000000
-0.000017 0.001456 AR 0. 000000 B9 = YUK - IMPORTS MARKET CLEARING
~-3.319395 -0.000032 -0.03 B9 8
B9 = YUK - INPORTS MARKET CLEARING 0.000000 0.000000 0.000000 0.000000
B9 142526 0.002341 0.000001 0.000000 -0.033241 £.000000
0.028738 1o.,=wowm w “mowm, 0.000000 Bi2 = YUK - CPI
32.999080 0.0003 : B12 1
B12 = YUK - CPI 0.000000
812 Wooooo D3 = YUK - REVENUE FROM CURRENT PRODUCTION
0. ) 03 1
D3 = YUK - REVENUE FROM CURRENT PRODUCTION 0.000000
03 1 DY = YUK - REVENUE FROM CAPITAL CREATION
2.160529 o oY 1
DY = YUK - REVENUE FROM CAPITAL CREAT T 6.154115
o moooao | D5 = YUK ~ REVENUE FROM HOUSEHOLD CONSUMPTION
0. L D5 1
DS = YUK - REVENUE FROM HOUSEHOLD CONSUMPTION L 0.900000
D5 !
0.000000 e
R S
ﬂ ’ 2li5
o BE L




TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd)

Example 14:
~10.0 -10.0 -10.0 -10.0 -10.0 -10.0 ~10.0

-10.0 -10.0 -10.0 -10.0 -10.0 ~10.0 ~10.0
-10.0 ~10.0 -10.0 -10.0 -10.0 -10.0 -10.0
-10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0
-10.0 -10.0 -10.0 ~10.0 -10.0 -10.0 -10.0
-10.0 -10.0 -10.0 ~10.0 -10.0 -10.0 -10.0
-10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0
-10.0 -10.0 -10.0 -10.0 -10.0 -10.0 -10.0

¥
% A rates for t (12,32) =

Qutput: YUKTST |4 SHOCKS

Bt = YUK - COST OF CAPITAL

B1 7
-0.028748 -0.033933 -0.0u2514 -0.0u2248
-0,038216 -0.01l70N -0.014095
B2 = YUK - PRICE EQUATION
B2 7
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000
83 = YUK - DOMESTIC CONSUMPTION
B3 8
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000 0,000000
Bl = YUK - IMPORT CONSUMPTION
BY 8
0.000000 0.000000 0.000000 0.000000
0.000000 0,000000 0,000000 0.000000
B8 = YUK - DOMESTIC MARKET CLEARING
B8 8
0.000000 0.000000 0.000000 0.000000
0.000000 0.000000 -0.010553 0.000000
89 = YUK - IMPORTS MARKET CLEARING
B9 8
0.000000 ' 0.000000 0.000000 0.000000
-0.000001 0.000000 0.0332ul 0.000000
B12 = YUK - CPI
B12 1
0.000000
D3 = YUK - REVENUE FROM CURRENT PRODUCTION
D3 1
0.000000 ~
DIt = YUK - REVENUE FROM CAPITAL CREATION
pu 1
3.845885
D5 = YUK - REVENUE FROM HOUSEHOLD CONSUMPTION
DS i
0.000000

26
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ABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd)

Example 15:

-10.0
-10.0
~10.0
-10.0
-10.0
~-10.0

e
-10.0

o rl.m -10.0

Output: YUKTSTIS SHOCKS

% A rates for nxﬁng,mv =

Mfzﬁm%,s iy o £

BY = YUK - COST OF CAPITAL

BI 7
e 9 0.000000
il A st i § 0.0000
J 0. . 00
| B2 - YUK - PRICH oo 0.000000 5: 000000
- - 82 : QUATION .000000
0.000000
] 0.000000
o] s BB | 0.000000 0.000000
“ B3 = YUK - 0.000000
83 DOMESTIC CONSUMPTION 0.000000
R 0.109682
; 0.021736
; 0.048596 0.07998
T B BY = YUK - 0.31146 963
B = YUK - INFORT COuSUMPTION 23 1.153382
., . = 0.266015
0.060734
0.783299 0.26368
B8 = YUK - 0.393000 2
vt . 068 88 cozmmqmo MARKET CLEARING -1.601413
0.000000
, _ 0.000000
0,
' u B9 = YUK - Hznmmwmomam 0.000000 w.wwwoee
i Bg 9 KET CLEARING -000000
o 0.000000
0.000000
0.000000 0.00000
L B12 = YUK - ¢ 0.000000 0
B2 vw 0.000000
ke B ~0.530151
D3 = YUK - REVEN
] 1 UE FROM CURRENT PRODUCTION
bt -
, 0.000000
DY = YUK -
- DY REVENUE FROM CAPITAL CREATION
0.000000
¢ — D5 = YUK - REVE
1 2 dzcm FROM HOUSEHOLD CONSUMPTION
o B 8.168019
8] -
oy ]
S
2u7

0.000000

0.000000

0.134921
0.571180

0.125135
0.571180

0.000000
0.000000

0.000000
0.000000



TABLE 5.3: SAMPLE YUKS OUTPUT (Cont'd)

Example 16:
-10.0
-10.0
. -10.0
{1 & rates for t (12,3) = -10.0
-10.0
-10.0
-10.0
-10.0
Output: YUKTST16 SHOCKS
B1 = YUK - COST OF CAPITAL
B1 7
0.000000 0.000000 0.000000
0.000000 0.000000 0.000000
B2 = YUK - PRICE EQUATION
B2 7
0.000000 0.000000 0.000000
0.000000 0.000000 0.000000
B3 = YUK - DOMESTIC CONSUMPTION
] 8
3 0.031484 0.020765 0.033055
0.066280 0.096887 -0.407731
B4 = YUK - IMPORT CONSUMPTION
BY 8
-0, 124849 -0.018233 ~0. 150644
-0.668424 0.018510 2.34706H4
B8 = YUK - DOMESTIC MARKET CLEARING
B8 8
0.000000 0,000000 0.000000
0.000000 0,000000 0,000000
B9 = YUK - IMPORTS HMARKET CLEARING
8
% 0.000000 0.000000 0.000000
0.000000 0.000000 0.000000
Bi2 = YUK - CPI
B12 1
-0.118906
D3 = YUK - REVENUE FROM CURRENT PRODUCTION
D3 1
0.000000
DY = YUK - REVENUE FROM CAPITAL CREATION
by 1
0.000000
D5 = YUK - REVENUE FROM HOUSEHOLD CONSUMPTION
D5

1
1.831981

0.000000

0.000000

0.031204
0.108693

0.040989
0.108693

0.000000
0.000000

0.000000
0.000000
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6 THE FH-ORANI DATABASE FOR 1978-79

The theoretical structures of the fiscal and modified Horridge
extensions for FH-ORANI were outlined in earlier chapters, These
extensions require new behavioural parameters associated with
consumptlion, saving, labour supply and capital accumulation that are not
avallable in the standard ORANI database. They also require new data
from which a large number of new share coefficients must be
caleulated. This chapter presents database and parameter values
required to extend a standard ORANI database into a full FH-ORANI
database for the year *cqmaqw.zm

Some of the data requirements for FH-ORANI have always been produced in
the course of constructing the standard ORANI database, but have untll
recently been aggregated together to form standard ORANI's measures of
gross factor costs for land, labour, fixed capital and "other costs".
As a regular feature of the standard ORANI database, the various
components of gross primary factor costs are now stored separately, but
added together as required when solving the model. The separate
components and their relationships to- the old primary factor cost
concepts are as follows:

Gross factor costs Components
Labour Wages, salaries and supplements

Imputed wages to owner-operators
Payroll taxes
Fixed Capital Returns to fixed eapital
Property taxes on fixed capital

Land Returns to land
Property taxes on land

Other Costs Returns to working capital
Sales by flnal buyers
Other indirect taxes nec
(excluding payroll and property
taxes).

42 An updated verslon of the full FH-ORANI database has since been

produced for 1980-81 and is listed in Kenderes and Strzeleckl
(1988).
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Wages and sales by final buyers are obtained directly from the Input-
Output Tables published by the ABS. Imputed wages, returns to fixed
capital, returns to land and returns to working capital are obtained by
splitting up the Input-Output measure of gross operating surplus,
following the procedure outlined in DPSV (pp. 179-181).

The real innovations in this new format are firstly, the division of the
Input-Output measure Indirect Taxes nec into components - payroll taxes,
property taxes and other indirect taxes nec - and secondly, the
treatment of payroll and property taxes as part of the gross factor

payments for land, labour and fixed capltal rather than as part of other

costs.

The theoretical reasons for including payroll and property taxes as part
of the payments for land, labour and fixed capital do not depend on the
developments introduced in the fiscal extension. Payroll and property
taxes are taxes on the use of primary factors so they would affect the
total user cost of these factors to industry. One would expect primary
factor proportions to respond to relative factor prices inclusive of
these taxes. For example, an increase in payroll taxes would induce
substitution away from labour while an increase in land tax or rates
would cause substitution away from agricultural land or, in non-
agricultural industries, away from the land component of flxed capital.

More specifically, an industry's total costs can be written in simple

terms as

Total cost = Wl + tyul + pK + tK (28)
where L and K are quantities of capital and labour, w and py are wage
rates and rental rates received by factor owners, and by and t, are
payroll and property tax rates. The formulation recognises that payroll
taxes are levied on wage bill values while property taxes are related,
at least in the short term, to capital (or land) quantities.

Nevertheless, total costs can be rewrlitten as

(29)
Total cost = :A“+nrvr + Anx+nwvx
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The gross factor prices which would guide cost minimisation and optimal
factor proportion decisions are :A.+nrv and {py+ty ). Both of these
include a payroll or a property tax term.

In the theory of FH-ORANI, payroll and property tax variables have been

introduced explicitly as components of total factor costs., In the
theory of standard ORANI, these variables are not recognised
explicitly. However, because payroll and property taxes are now

included in the standard database as components of gross factor costs,
the standard ORANI model's response to relative factor price changes now
reflects the existence and size of these taxes.

Returning to data issues, the division of Indirect Taxes nec into fits

payroll tax, property tax and other indirect tax components is explained
in Section 6.1 of this chapter.

Section 6.2 deals with important new data requirements for the fiscal
extension. These are the disaggregated estimates of the direct taxes
paid on labour and non-labour income, together with information on
depreciation and investment allowances and the characteristies of the
1978-79 personal income tax schedule. Subsection 6.2.1 outlines the tax

data relating to non-labour income, while Subsection 6.2.2 deals with
the tax data for labour income.

The fiseal extension also requires some government revenue and
expendlture shares, representing the breakdown of government revenue and
expenditure Into their main components. The share structure of these
fiscal aggregates is likely to change more quickly than would the input-
output structure of commodity supply and demand, For certain purposes,
therefore, it may not be very useful to answer Ffiscal questions of
current significance with a fiscal database taken entirely from 1978-
79. If the benefits of using more recent data for at least some of the
components of the fiscal database are judged to outweigh the costs
associated with introducing data inconsistencies, then the aggregated
government revenue and expenditure shares would be the most convenient
place to introduce more recent data.
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Section 6.3 therefore presents values for an aggregated revenue and
expenditure account, based on 1978-79 data but taken primarily from
aggregated publiec finance sources. These sources could also be used to
obtain more recent figures. The 1978-79 values in this account are not
necessarily equal to those which would be obtained by adding up the
disaggregated revenue and expendliture information contained elsewhere in
the FH-ORANI database.

Section 6.4 presents values for the behavioural parameters introduced in
the fiscal extension. These values are taken primarily from existing
econometric sources. Section 6.0 also presents values for the few
population and income distribution shares required by the fiscal

extension.

Finally, Section 6.5 presents 1978-79 values for the data required by
the modified Horridge extension. These data consist of information on
the local ownership share of Australian capital In aggregate and by
industry, together with possible user-specified values for the dynamic

ad justment parameter ).

6.1 Payroll and Property Taxes

The standard ORANI database now stores payroll and property taxes
separately from the remaining elements of the Input-Output category
Indirect Taxes nec. This section describes briefly the method used to

disaggregate Indirect Taxes nec.

The Input-Output section of ABS can provide a breakdown of {ts measure
of Indirect Taxes nee. For each Input-Output industry, the breakdown
gives motor vehlcle taxes, stamp duties, those portions of primary
production, liquor and gambling taxes that are included in Indirect
Taxes rather than Commodity Taxes, other taxes (including fees for
regulatory services), and State and Commonwealth subsidies. in
addition, for those industries covered by the Enterprise Statistics
survey, a single figure for the sum of land tax, rates and payroll tax
is available. For industries that are not inscope, the ABS breakdown

gives separate estimates for payroll taxes and property taxes.
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Chapman and Vincent (1985) have noted that this ABS breakdoun provides a
poor basis for obtaining disaggregated figures on payroll tax. For
inscope industries, the payroll plus property tax figure appears to
incorporate underestimation of payroll tax, apparently because many
industries instead include payroll tax in the "business expenses'
section of the Enterprise Statistics questionnaire. For out-of-scope
industries, the ABS payroll tax estimate frequently exceeds the figure
that would be obtained by applying the statutory payroll tax rate
{normally 5 per cent) to each industry's wage bill.

Chapman and Vincent therefore present their own estimates of payroll
taxes by industry, obtained by applying statutory rates and by taking
account, of the concessions which apply to small or decentralised
enterprises. The figures presented In their paper are for 1977-178,
obtained by deflating 1978-79 figures. From their working notes, the
original 1978-79 figures can be retrieved. Estimated effective payroll

tax rates for 1981-82 are also available in Chapman and Corcoran (1986).

Chapman and Vincent's 1978-79 estimates of payroll taxes by Input-Output
industry are shown in Table 6.1 at the end of this section, along with
estimates of property taxes by Industry. The property tax flgures are
generally derived from the ABS breakdown of Indirect Taxes 3mo.:w. For
inscope Industries, property taxes are the residual once Chapman and
Vincent's payroll tax estimate is subtracted from the Enterprise
Statistles published total for land tax, rates and payroll tax. For
out-of-scope industries, the ABS figure for property taxes is adopted
directly and where Chapman and Vincent's payroll tax estimate differs
from the ABS estimate, then the total for Indirect Taxes nec is adjusted
accordingly. The industries involved have been flagged by an asterisk
in the Total Indirect Taxes nec column of Table 6.1. This adjustment is
then, following Chapman and Vincent's suggestion, written off against
working capital. The resulting adjusted estimates for working capital
are also shoun in Table 6.1.

43 A more detalled description of the following procedures Is given In
Dee (1986a).
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The Subsidles column of Table 6.1 is taken directly from the ABS
breakdown. Other Indirect Taxes {(not net of subsidies) are calculated
residually, by subtracting the payroll plus property taxes less
Subsidies of Table 6.1 from the estimate (adjusted where necessary) of
total Indirect Taxes nec. The results for Other Indirect Taxes nec
therefore equal the sum of the primary production, liquor and gambling
taxes, stamp outlets, motor vehicle taxes and "other" taxes shown

directly in the ABS breakdown, except for rounding error.,

The estimates of working capital and payroll, property and other
indirect taxes nec by input-output Industry are adjusted in the
following ways for Inclusion in the 1978-79 standard ORANI database:

the coal, oil and gas industry estimates are disaggregated into

separate industry estimates for black coal and for oil, gas and

brown coal;

. the actual estimates by input-output industry for the
agricultural sector are converted, in line with the other
elements of primary factor costs, to typical year estimates by

ORANI industry;™

the non-agricultural estimates are adjusted in line with

the other elements of industry costs in the process of balancing

the non-agricultural database to ensure that the value of costs

equals the value of sales by M:n:mnqw.zm

To separate the coal and oil industries, Chapman and Vincent (1985)
provide separate payroll tax figures for each industry while the
Enterprise Statisties survey data give separate figures for property
taxes and for total Indireect Taxes nec. The ABS breakdown, however,

gives totals for Other Indirect Taxes and Subsidies for both industries

4 The distinction between input-output industries and ORANI industries
in the agricultural sector is explained in DPSV, pp. 170-172, The
method of constructing the typical year database for agriculture is
explained in Adams (1984).

45 The typical year values for agriculture are automatically
balanced. The reasons and methods for rebalancing the non-
agricultural part of the database are explained in Horridge (1985a).
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combined. Once a method is found to disaggregate one of these totals,
the other can be disaggregated residually. Since it is unlikely that
both industries are equally subsidised, it was decided to instead
disaggregate Other Indirect Taxes in proportion to the outputs of the
two industries. With Subsidies then being disaggregated residually, the

results implied that black coal was more heavily subsidised relative to
output than ofl and mmm.:m

The conversion of the agricultural data to typical year values and the
rebalancing of the non-agricultural data follows the procedures used
elsewhere for the standard ORANI database. The details are explained
further in Dee (1986b). The results are shown in Tables 6.2 and 6.3.
The tables also indicate the names of the positions on the standard

ORANI database to which the disaggregated payroll, property and other
indirect taxes data belong,

Other Indirect Taxes and Subsidies have been combined in Table 6.2 to
give Other Indirect Taxes (net) as required for the database, although
the figures are also shown separately to facilitate side-calculations of
appropriate shock sizes, for example, Finally, the industry payroll tax
totals in Table 6.3 have been prorated across occupations in proportion

to basic wages (excluding imputed returns to the self-employed) in each
occupation,

16 The separate estimates for

the coal and oil industri

manmMMMMMW<.»MMMm wmm.zwq million and $1.088 million nhwcnwmmmwm
' . m on and $0.139 million for property t r

capital, $3.049 million and $1.840 million f Sner Indiract Tane.
$8.265 million and $2.035 millto bsidles, teading te s29.u5]

. n for Subsidies, leading to $20.!
EMWWWO: and $1.032 million for total Indirect ewwmm nec w:a mwmm.mmw
ﬂc on and $210.768 million for working capital plus sales by Final
yers. The final flgures appearing in the FH-ORANI database also

reflect adjustments due to rebalancing. .
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TABLE 6.1:

WORKING CAPITAL AND INDIRECT TAXES - BY INPUT-OUTPUT INDUSIRY 1978-79 (5$'000)

indirect Taxes nec {net}

WOrk in: Property
C:pita? , Property Tax on ?':‘::ect Less
i o
I nput-Output Sales by Payroli zaxdon Z;:?:aﬂ Taxes Subsidies Totai
Industry Final Buyers Tax an
R 7 200 2 200 44 600*
01.01 Sheep 26 986 0 33 ?x . 6 800 2 300 34 600*
01.02 Cereais 90 391 0 3 s00 ) 6 400 34200 -3 300
01.03 Maat cattie 88 209 0 24 R 3 000 200 24 500
01 04 Miik caftile & pigs 16 722 o 2 9 400 1 130 2460 20 290°
01.05 Poul try 23 369 0 - ; 5 000 1500 39 5000
01.06 Other agriculture 68 395 ¢ 35 400 . 400 100 6 500
©2.20 Serv. Yo agric. 12 114 & 500 - ) 6 530 10 10 970*
03.00 Forestry 9 244 4 410 A 5 100 100 5 000t
04.00 Fisning 3 960 0 i 3 663 2 286 900 12 200
11.01 Ferrous met. ore 112 088 T - \ 674 2 468 1 200 20 700
11.02 Non, tferr., mul, ole 300 637 17 158 - 199 4 889 10 300 21 513
12.00 Coal, oit, gas 436 387 % 523 ! ! 097 2 158 100 9 600
14.00 Other minerals 53 280 3 845 ) 1 430 1 000 1 000 8 900
16.00 Serv. to mining 396 7470 N & 200 19 787 § 400 39 200
21,01 Meat products 44 839 24 613 - 2 108 4 434 1 500 13 100
21.02 Milk products 32 442 8 058 - 1 785 v 087 600 6 500
21,03 Fruit, veg 28 814 4 228 - 430 381 500 2 100
21.04 Margarine, efc 11169 e B 681 73 800 4 800
21.05 Flour, cereal 11052 3 946 - | 487 2 778 600 14400
21.06 Bread, cake 23 206 10 738 - 255 $12 200 4 300
21.07 Confectionery 16 379 3733 - 3 900 2 900 3 100 13 400
21.08 Other food products 90 730 8 19 N 1 301 1 558 300 6 300
21.09 Sott arioks 20 535 3 651 - 2 539 922 200 9 000
21,10 Beer, malt 32 830 6 439 - 99 553 200 2 %00
21.11 Other atc. bev. 14 949 2 348 - 64 811 200 4 300
22,01 Tobacco 30 828 3425 -
. JO - - - [ - - e = PO U — —
i i L g | } & L
L L L R SR Lo L ok i L
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23.01 Cotton ginning 2 951 848 - 487 s 1 050 600
23.02 Man-made fibres 12 688 2 613 - 749 338 K 3 000
23.03 Cotton fabrics 15 965 3 513 - 1 266 431 610 4 600
23.04 voal, worstad 8 523 1 879 - 156 265 400 1 300
23.05 Textile tinishing 5 066 973 - 672 405 250 1 800
23.06 Fioor covering 8 860 2131 - 66 463 360 2 300
23.07 Other text. products 17 917 1 998 - ! 042 560 600 3 000
24,0 Kaltting miils 25 735 5 366 - 530 714 510 5 700
24.02 Clothing 85 132 15 568 - 2 204 2 278 3 050 17 000
24.03 Footwear 16 320 5 521 - 161 528 910 5 500
25.01 Sawmiil products 62 421 9 041 - i 268 2 891 2 000 11 2
25.02 Yeneers 10 885 2 384 - 327 459 470 2 700
25.03 Joinery 30 596 3 873 - 2 314 1 813 1 600 5 400
. 25.04 Furniture 38 500 8 995 - 1 486 2119 i 800 10 800
26.01 Pulp,paper 34 423 8 728 - 633 621 580 7 400
26.02 Bags, containers 19 15 6 492 - 298 360 150 1 600
26.03 Paper products 14 897 2 319 - 318 333 130 2 900
26.04 Publishing 59 979 18 760 - 489 1751 2 200 18 800
26.05 Printing 69 900 15 431 - 1 963 2 806 1 700 18 500
27.01 Chem. fery. 24 773 270 - 796 404 110 3 800
27.02 Other basic chem, 57 165 10 8B4 - 2 250 2 006 3 640 11 500
27,03 Paints i1 619 3 564 - 872 677 310 4 600
27.04 Pharmaceuticals 47 655 7 oo - 1152 i 168 f 130 8 200
27.05 Soap 10 176 3138 - 703 569 210 4 300
27.06 Cosmetics 11 4235 2 551 - 83 376 1o 2 900
27.07 Other Chem, 22 989 3 426 - 474 1 010 310 4 600
27.08 Perroieunm 15 344 4 944 - 3 718 2 860 2 020 9 500
28.01 Glass 10 108 4 855 - 73 672 200 5 200
28.02 Cilay 13 880 6 708 - 2 483 1 009 300 9 900
28.03 Cement 13 953 2 357 te 326 307 290 2 700
28.04 Ready-mix concrefle 12 426 1 230 - 983 1247 &0 3 400
28.05 Concrete products 16 632 4 192 - 1 392 1 026 210 6 400
28.06 Hon-mef, min, 18 066 5 478 - 22 600 500 5 600
29.01 Basic iron & steet 139 566 52 386 - 4 485 3 519 9 200 3t 200
29.02 Non-terrous met. 268 192 17 365 - 257 2 668 5 3%0 14 900
31,01 Structural met, prod, 19 842 IR 1 - V170 3 329 3 200 12 600



8se

65C

1. WORKING CAPITAL AND INDJRECT TAXES - BY INPUT-OUTPUT IRDUSTRY 1978-79 (5'000) (Cont'd)

TABLE 6.
indirect Taxes nec (net)
Working Property
Capital + Property Tax on Other
input-Qutput Sales by Payroltl Tax on fixed indirect Less
tndustry Final Buyers Tax Land Capitai Taxes Subsidies Total
31.02 Sheet metal producls 66 831 13 545 - t 637 2218 3 400 14 000
31.03 Other metal products 98 674 20 152 - i 292 3 458 6 600 18 300
32.01 Motor vehicles 109 663 45 2%0 - 1 678 4732 2 300 49 400
32.02 Ships 17 14 3 056 - 423 581 560 3 500
32.03 Raiiwmay 162 1 814 - 251 335 1 000 1 400
32.04 Aircratt 20 049 2 083 - 288 199 870 1 700
33.01 Scientitic cquipment 23 510 4 883 - 253 604 3 740 2 000
33,02 flectronic equipment 25 229 6 859 - 949 1072 2 780 6 100
33.03 Housenold appliaences 37 089 8 707 - 1205 1 488 1 500 9 900
33.04 Other electrical 66 325 16 821 - 368 18N 3 500 15 500
33.05 Agric. macninery 8 680 3 196 - 443 801 1 140 3 100
33.06 Constr, machinery 17 604 4 4719 - 294 767 940 4 500
33,07 Other machinery 102 847 21 N2 - 844 4 144 10 000 16 700
34,01 Leather products 8 342 } 554 - 446 310 910 1 500
34,02 Rubber products 23 479 7 952 - 895 803 1 050 8 600
34.03 Plastic 73 587 14 802 - 1 906 2 302 2 310 16 700
34.04 Signs, writing equip. 20 095 1 830 - 465 515 310 2 500
35.05 Other manuf, 17 584 2 665 - 450 815 1720 2 000
36.01 Electricity 184 921 39 653 - 400 7 463 2 150 45 366*
36.02 Gas 20 132 5 336 - 600 803 500 6 239*
37.01 Water, sewerage 68 421 19 07% - 6 800 3 200 11 500 17 575%
41.01 Res. Big. 479 119 15 400 - 4 000 38 000 4 800 52 600*
41.02 Other consir, 487 09t 42 600 - 22 300 59 400 18 500 105 800*
47.0% wWholesaie 2 282 784 145 055 - 53 800 61 935 8 000 252 790*
48.01 Retail 445 613 11t 390 - 47 600 356 360 it 200 184 150%
49,0} Mechanical repairs 79 494 23 280 - 2 100 6 904 12 800 19 384*
- - . - I P pr— ——— S —
R T T T e e
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49.02 Other repairs 685 997 7 873 - 700 1 963 2 700 7 836*
51.01 Road transport 98 964 42 809 - 4 900 119 491 8 400 158 800
52.01 Railway transport 3 53 765 - 1 500 15 335 11 000 59 600
53,01 Water transport 65 184 28 085 - 2 000 23 015 22 200 30 900
54.01 Air transport 80 224 26 428 - 2 000 4 372 1 100 31 700
56.01 Communication 218 456 17 524 - 4] 5 876 600 22 800
61.01 Banking 138 989 62 284 - 6 300 7 366 450 75 500
61.02 Non-bank fin. 134 127 18 900 - 4 400 122 924 300 145 924*
61.03 investment 18 199 7 200 - 600 36 938 50 44 708%
61.04 insurance 17 121 42 208 - 4 500 178 292 300 224 700
61.05 Other bus. services 1 280 401 102 145 - 16 200 9 497 1 760 126 142+
61,06 Ownership of dwellings 0 o - 787 466 2 000 2 000 787 466
71,01 Public administration 17 0 - 22 400 3 000 0 25 400
72.01 Defence [+ 0 - 5 500 1 791 0 7 69
81,01 Health 241 303 25 461 - i4 100 7139 1 00 45 600
82 O Education 11203 0 - 12 800 4 360 60 17 100
B3.01 Weltare i6 828 13 709 - 6 600 439 2 100 22 600
91.01 Entertainment 206 686 32 496 - 5 400 132 904 5 500 165 300
92.01 Rastaurants 284 073 33 208 - 5 900 4 962 2 800 41 270%
93,01 Personat services 126 023 9 780 - i 794 1 800 70 13 304*
Total 10 652 898 i 503 980 151 300 1 132 073 t 073 305 296 540 3 564 118

Toral indirect Taxes nec have been adjusTed
payroi! taxes estimated by the taput-Gutput

capitat.

tor the difference between payecol! !taxes estimated in this table and

section of ABS.

Otfsetting adjustments have then been made to working

JRE— rww ]



TABLE 6.2: WORKING CAPITAL AND INDIRECT TAXES - BY ORAR! THOUSTRY 1978-79 (3$=)

Working Property Other

Capitals Property Tax on tndirect

Sates by Tax on Fixed Other Tax
ORANY Final tand - Capital - fndirect {net} -
tpdustry Buyers cCol ccos Tax Subsidies £Co4
1 Pastoral rone 12.420 7.026 o 1.461 2.66% ~1,208
2 Whest-sheep tone 39.056 17.614 o 3.733 4.116 -0,383
3 High ralnfall zone 14,305 8.107 0 1.674 3.595 ~1.921
4 Northern besf 5.215 1,448 [} .318 2.022 -1.644
5 Mitk cattie & plgs 5.558 1.232 0 997 067 0.930
6 Othsr farming 22,258 11,521 0 1.953 .618 1.335

export
1 Other import 10,048 5.201 0 .Baz2 W279 0.603
competing

8 Pouttry 12.544 0 5.046 5.974 129 5.845
9 Serv. to agric. 11.859 0 0 392 392 0.000
10 Forestry, logging 9.158 0 0 6.470 030 6,440
11 Fishing 4.012 0 o 5.167 B 5.066
12 Ferrous matai ore 113,498 0 3.709 2.31% W91 1,404
13 Hon-ferrous metal 304.549 o 1.696 2.500 1.215 1,285
14 Black coat 221.662 ] .25% 2.995 8.120 -5.125
15 Brown coat,oil,gas 213.362 ] 4 1,863 2.060 -0,197
16 Other minerals 53.785 0 1.107 2,178 0.100 2,078
17 Serv, to mining .399 o 1.441% 1.008 1.008 0.000
18 Meat prods 56.648 0 5.306 254.998 11.875 13.118
19 Milk prods 27.973 0 1.818 3.823 1.293 2.530
20 Frult, veg. 26.373 0 1.634 .995 549 0.446
21 Margarine 12.255 ] 472 .418 .549 ~0. 131
22 Flour mitl,cereals 13,339 4] .822 .933 724 0.209
23 Bread, cakes 23,636 0 1.51% 2.826 611 2,215
24 Contectionary 16,443 Y .256 514 L2018 0.313
25 Other food 76,853 1] 3.304 2.456 2.625 ~0.169
26 Soft drinks 20.102 [} 1.362 1,525 .294 1,234
27 Bear, malt 32.908 0 2.545 924 .902 0.022
28 Other atcohol 14,174 0 .094 .619 150 G.429
29 Tobacco 30.065 0 648 401 193 4.206
30 Cotton ginning 5,361 0 586 572 1.907 ~1.335
31 Han-made fibres 13.352 0 .788 .356 AL -0.381
32 Cotton fabrics 15.052 4 1.194 L4086 515 ~0.169
33 wool, worsted 1.904 0 145 .246 W37 ~0,125
34 Textile finishing 5.149 [¢] .683 L412 .254 0.158
35 Floor covering 9.094 0 ,068 .475 369 0.106
36 Other textile prods 18,2214 ] 1.060 .569 L6810 -0.041
37 Xaitting mitls 25,744 o 530 L1714 .90 -0.196
38 Clothing 65.720 0 2.224 2.299 3.078 ~0.779
39 Footwear 16.153 0 . 357 .523 L9014 ~0.378
40 Sawmiil prods 61,312 Q 1.245 2.840 1.965 0.875
41 Veneers 10.407 o L33 .439 .449 -0.010
42 Joinery 30,722 0 2.324 1,820 1.606 0.214
43 Furniture 38,008 o 1.467 2.092 t.117 0.315
44 Pulp, paper 35.154 4] 644 .634 .592 0.042
45 Bags, containers 18.988 o .293 .944 .1ag 0.796
46 Paper, prods 13.892 0 L3582 310 A2 0.189
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TABLE 6.2: WORKING CAPITAL AND INDIRECT TAXES ~ BY ORANI INDUSTRY 1978-79 (3m)

(Cont'd)

Working Property Other

Canitat+ FProperty Tax on tndirect

Ssles by Tax on Fixed Other Tax
CRAKH Final Land - Capitsl - indirect {net) -
tndustry Buyers cco3 c€Cos Tax Substdlies CCO4
47 Pubiisghing 56.508 0 .461 1.650 2.073 ~0.423
48 Printing 68.890 0 1,935 2.765 1.675 1.090
49 Chem, fert. 20.802 G .684 L339 092 0.247
50 Other basic chem. 61.063 o] 2.404 2.143 3.888 -1,745
51 Patnts 11.582 [ .670 .675 309 0.366
$2 Pharmaceutlcals 47.176 0 1.140 t.156 1,118 0.038
53 Soap 10.168 0 702 568 210 0.458
54 Cosmatics 11.256 o .082 370 .108 0.262
5% Other chem. prods 20.146 Q .416 .885 .212 0.613
56 Petroleum 15.345 0 3.716 2.860 2.020 0.840
57 Glass 10,189 0 .074 .677 .403 0,274
58 Clay 13.878 o] 2.483 1.009 L300 0.709
59 Cement 13.675 0 .320 L300 .284 0.017
60 Resdy mix concrete 12.238 o .968 1.228 .059 1,169
&1 Concrete prods 16.431 0 1.375 1.014 .207 0.807
62 Non-met, min, 18.10t o 022 .601 .501 0.100
63 Basic iron & steel 139,028 0 4,238 3.505 9.164 ~5.659
64 Mon-ferrous metal 277,780 o .266 2,763 5.582 -2.819
65 Structural steet 48,700 0 1,143 3.253 3.127 0.126
66 Sheet matal 66,131 o 1.620 2.195 3.364 -1.169
67 Other motal prods 98.550 0 1.290 3.452 6.592 -3.140
68 Molor vehlicles 107,173 [ 1,640 4,623 2.248 2.317
69 Ships 16,506 0 .420 .517 .556 0.02%
70 Ratiway .738 0 244 .325 .969 -0.644
7t Alreratt 20.320 [ .292 .202 .882 -0.680
72 Sclent. equlp. 23.084 -0 .248 .593 3.612 ~3.079
73 €tectronic equip, 26.172 0 .984 1.112 2.884 ~1.772
74 H'hatd appl, 36.839 o 1,198 1.479 1.491 -0.012
75 Other elec. equip 65.414 0 .363 1.786 3.452 -1.666
16 Agrie, mach. 8.604 0 L439 .596 1.130 -0.534
17 Constr, mach, 18.223 o .304 .794 973 -0.179
18 Other mach, 103,452 0 .849 4,168 10.058 -5.890
79 Leather prods 8,733 Q .467 .429 952 -0.523
80 Rubber prods 23.639 o} .901 .808 1.057 -0,249
81 Plastic 74,493 0 1.930 2.330 2.338 -0.008
82 Signs 19.652 o .455 .504 .303 0.20¢%
83 Other manuf. 18.97% 0 486 664 1.856 -1.192
84 Etectricity 183.596 ) .397 7.4310 2,138 5.275
85 Gas 20.130 Y 600 .803 .500 0.303
86 Water 68.218 g 6.780 3.9 11.466 -8.27%
87 fes. big 477,702 0 3.988 37.888 4.786 33,102
88 Other constr, 486.387 0 22.268 §9.314 18,473 40.841
89 Wholesale 2 245.218 4] 52.915 60.916 7.868 53.048
90 Retall 441,874 0 47.201% 36.055 11,106 28,949
91 Wach. repair 79.087 0 2.089 6.868 12.734 ~5.866
92 Other repairs 67.051 0 AR 1.994 2.743 -0.74¢9
93 Road transport 98.126 0 4,859 118,480 B.329 110.151

261
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TABLE 6.3 : PAYROLL TAXES BY ORANI OCCUPATION (ROM) AND INDUSTRY (COLUMN) 1978-79 - CCO2 (3m)
COLUMN 1 2 3 4 5 6 7 8 9 10
ROW
1 0.000*  0.000%  0.000%  0.000%  0.000%*  0.000%  0.000%  0.000*  0.432 0.574
2 0.000%  0.000*  0.000%  0.000%  0.000%  0.000%  0.000*  0.000%  0.469 0.188
3 0.000*  0.000%*  0.000%  0.000*  0.000%  0.000%*  0.000®  0.000*  0.765 0.202
i 0.000%  0.000*  0.000%*  0.000%  0.000%  0.000%*  0.000%  0.000%  0.513 0.351
5 0.000* 0.000*  0.000%  0.000%  0.000*  0.000*  0.000%  0.000%  0.180 0.177
& 0.000%  0.000%  0.000%  0.000*  0.000%  0.000%  0.000*  0.000*  0.013 0.042
7 0.000*  0.000%*  0.000%  0.000*  0.000*  0.000%*  0.000*  0.000* 0,053 0.001
8  0.000%* 0.000%  0.000*  0.000%  0.000%  0.000*  0.000%  0.000%  0.734 0.730
9 0.000*  0.000%  0.000%  0.000%*  0.000%  0.000%  0.000%  0.000%  3.246 2.165
10 0.000%  0.000%  0.000%  0.000*  0.000%+  0.000%  0.000%  0.000%  0.000%  0.000*
COLUMN
TOTALS  0.000%  0.000%  0.000%*  0.000%  0.000%  0.000%  0.000%  ©.000%  6.406 4429
CcoLUMN 1 12 13 1 15 16 17 18 19 )
ROW ,
1 0.000*  0.614 1.724 4.697 0.207 0.223 2.294 0.376 0.233 0. 146
2 0.000%  0.488 1.273 1.648  0.073 0.118  0.875 0.344 0.365 0. 140
3 0.000* 0.228  0.633  2.053  0.090  0.673 0.772 1.906 0.503 0.339
3 0.000*  0.531 1.089 1.628  0.072 0,522 1.093 3.180 1.175 0.652
5 0.000%  1.984 3.314 4.290  0.189  0.646 0.408 1.628 0.625 0.384
6 0.000¢  0.072  0.233 0.314  0.0M4 0.048 0.021 0.210  0.050 0.024
7 0.000*  0.021 0.081 0.029  0.001 0.008 0.084  10.460 0.023 0.024
8  0.000" 3.250  9.600  10.289 0.453 3.6U5 1.965  12.413 3.909 2.133
9  0.000*  0.055 0.080  0.042  0.002 9.021 0.013 0.578 0.067 0.029
10 0.000*  0.000*  0.000%  0.000%  0.000%  0.000*  0.000%  0.000%*  0.000%  0.000%
COLUMN
TOTALS  0.000%  7.241  17.989  24.991 1.101 5.901 7.526  31.094 6.949 3.870
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PAYROLL TAXES BY ORANI OCCUPATION (ROW) AND INDUSTRY { COLUMN

) 1978-79 - CCO2 ($m) {Cont’d)

TABLE 6.3 :
30
2 23 24 25 26 a1 28 ®
cgz‘:‘um 21 2 692 0.093 0.371 0.115 0.094 0.0;3
R 0.6Y: . : : 0.0
1 0.163 8'228 g-égg 8'3;; 0.356 0.090 8%’;? g;;} 8‘138 0.062
5 0.09 . . ) 0.737 0.559 . : ) 0.089
0.639 0.201 . 6 0.37h 0.482 .
3 0.236 0.494 8 1043 1.0L9 0.907 0.93 0.343 0.092
4 0.314 0.771% 2.3 - 1109 0.280 0.839 0.125 . oo%
6 0.039 . 0.016 0.046 0.
5 0.165 0.373  0.35 0.010  0.089 0.021 0.075 : 0.008 0.020
6 0.008 0.045 0.031 . 0. 09 0.000 0.000%  0.002 . P
4. 188 1.316 . 8 0.997 1.970 0.
7 0.006 0.065 . 0,995 3.986 1.622 3.480 : 0.021 0.052
8 0.965 2.512 3.132 . 150 0.001 0.012 0.265 . 52,
9 0.009 ©  0.014 g-ggg. 3'883, g:ogo* 0.000%  0.000%  0.000%*  0.000* 0.0
10 0.000%  0.000 . . 40 —_—
COLUMN 10.937 3.747 8.217 3.574 6.u54 2.226 3.3
TOTALS  1.963 4.763 . : - 38 39 40
: 4 35 36
coLumy 31 32 33 3 v 0.0 0.107  0.040 0. 141
ROM 0.050 0.0 . : 0.074
Lo S ooe 006 o0ss  o.0u2 0 e The 03 0.7
2 0.129 . : : 20U 0.287 . . ) g
77 0.089 0. 1.618 0.524 0.93
3 0.192  0.236 0.0 0.112  0.203  0.386  0.697 : 0.118 . 0.420
4 0.300 0.449 0.159 . e o 112 0.298 0.217 . . . 2
2 0.048 0. 0.058 0.012 0.5
5 0.2U5 0.219 0.1 0.0 0. 022 0.009 0.008 . 0,083 0,005
6 0.015 0.013 0.012 . ; 0.031 0.550 1.947 . on
2 0.008 0.13 10. 101 4,259 5.70
7 0.197 0,114 0.08 1.279 1.118 3.199 . 0.261
8 1.574 2.082 1.220 g-ggg, 0.003 0.002 0.000% 0.005” g~888* 0. 000"
9 0.005  0.002 g~ggg. 0.000*  0.000%  0.000%  0.000*  0.000 )
10 0.000%  0.000 . . : 8,880
COLUMN 12 0.989 2.187 2.032 5.368 15.709 5. 465
TOTALS 2.750 3.312 1.1 .
L3
) o o o g PR 8 — 2 4 g ] - H
LT L L T T LT LT
} § % . ] - f /
i L A T Lo iwkw,i 5__.‘? DI D T B I
COLUMN 41 42 43 4y 45 46 47 48 49 50
ROW
1 0.090 0.037 0.061 0.466 0.130 0.073 0.279 0.162 0.222 1.774
2 0.050 0.051 0.091 0.311 0.244 0.055 4.589 0.740 0.139 1.035
3 0.168 0.436 0.881 0.350 0.517 0.244 1.875 1.759 0.119 1.374
4 0.272 0.457 1.012 0.590 1,145 0.341 4,745 2.989 0.270 1.830
5 0.206 0.098 0.264 0.965 0.391 0.173 0.557 0.310 0.1413 1.234
6 0.119 1.843 3.194 0.093 0.022 0.016 0.099 0.093 0.064 0.093
7 0.001 0.000%  0.065 0.013 0. 141 0.020 2.039 2.910 0.000*  0.01Y4
8 1.343 0.964 3.305 4,024 3.784 1.240 3.481Y 6.201 1.093 4. 281
9 0.031 0.003 0.007 0.059 0.007 0.001 0.008 0.004 0.010 0.031
10 0.000*  0.000*  0.000%  0.000%*  0.000"  0.000*  0.000%  0.000%  0.000%  0.000*
COLUMN
TOTALS  2.280 3.889 3.880 6.871 6.382 2.163  17.675  15.208 2.329  11.627
COLUMN 51 52 53 54 55 56 57 58 59 60
ROW
1 0.347 0.813 0.276 0.158 0.235 0.504 0.186 0.139 0.172 0.041
2 0.340 0.892 0.152 0.153 0.267 0.354 0.214 0.157 0.205 0.038
3 0.468 0.986 0.487 0.390 6.308 0.354 0.369 0.454 0.152 0.173
y 0.998 1.774 0.877 0.682 0.549 0.4y 0.516 0.663 0.235 0.174
5 0.061 0.303 0. 154 0.093 0.285 0.743 0.614 0.649 0.355 0.050
6 0.026 0.024 0.011 0.007 0.033 0.031 n.228 0.135 0.055 0.074
7 0.001 0.007 0.002 0.003 0.005 0.010 0.004 0.003 0.003 0.001
8 1.306 2.109 1.175 1.022 1.314 2.500 2.759 4,492 1.121 0.660
9 0.002 0.031 0.000 0.001 0.008 0.004 0.005 0.015 0.011 0.002
10 0.006*  0.000*  0.000*  0.000%*  0.000*  0.000*  0.000%  0.000*  0.000%  0.00Q*
COLUMN
TOTALS  3.350 6.940 3.136 2.509 3.004 4,945 4. 894 6.707 2.310 .21
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TABLE 6.3 : PAYROL

L TAXES BY ORANI OCCUPATION (ROW) AND INDUSTRY (CO

LUMN) 1978-79 - CCO2 ($m) (Cont'd)

COLUMN 61 62 63 6l 65 66 67 68 69 70
ROW
3 0. 0.332 2.163 1.482 0.238 0.359 0.564 1.528 0.092 0.039
2 0.082 0.214 2.581 1.282 0.323 0.388 0.704 2.211 0.237 0.051
3 0.526 0.550 1.0k 1.026 1.299 1.369 1.837 2.671 0.145 0.022
I 0.599 0.815 3.226 1.679 1.536 1.742 2.856 4,505 p.212 0.087
5 0.310 0.491 8.076 3.873 3.615 4.358 6.407  12.970 1.221 0.900
6 0.289 0.330 0.711 0.254 0.56k 0.249 0.357 1.224 0.us54 0.091
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. PAYROLL TAXES BY ORANI OCCUPATION (ROW) AND INDUSTRY (COLUMN) 1978-79 - CCO2 ($m) {Cont'd)

TABLE 6.3
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6.2 Direct Taxes

The fiscal extension divides awwmn« taxes into those on labour and those

on all non-labour inputs. The former category therefore corresponds to

PAYE deductions plus tax on the imputed return to the self-employed.
The latter category includes both company tax and the personal income
tax pald on the remaining non-wage components of personal income,

ineluding net business income, interest, dividends, ete., by those who

recelve such Income. Taxes on labour must be disaggregated by industry

and occupation of wage earner. Taxes on non-labour inputs must be

disaggregated by source industry, f{.e., by the industry in which the
non-labour income is generated.

The primary source of disaggregated information on direct taxzation is
Taxation Statistics published annually as a supplement to the report to

Parliament of the Commissioner of Taxation. This source provides data

by three broad categories of taxpayer. HNon-provisional taxpayers are
those whose income {s wholly or primarily derived from wages

salarles,

and
In the 1978-79 and 1979-80 publications, the exact definition
was those with net income or loss from non-wage sources of less than
$400. This group would therefore account for most of the PAYE
deductions,

However, since the net tax paid by non-provisional

taxpayers is not disaggregated in any way, PAYE deductions by occupation
and industry of wage earner must be imputed from other sources. The
method of doing so is explained in Subsection 6.2.2. The result is then
combined with the tax pald on the imputed return to the self-employed by
occupation and industry obtained from Subseection 6.2.1, to give

disaggregated estimates of the direct taxes paid on ORANI's measure of
labour inputs,

The second category of taxpayer covered by Taxatlon Statistics is the
provisional taxpayer. In addition to salaries and wages,
individuals receive non-labour income of $400 or more.

these
This non-labour
income can comprise net business income from self-employment, net income

channelled to individuals from partnerships and trusts, and rent,

interest and dividends earned from real and financial asset holding.
Taxation Statistics categorises provisional taxpayers according to the

industry in which (most of the) net business income was generated, i.e.,

269




However, the net income

by industry source of net business income.
not have been

partnerships and trusts, dividends, etc., need

from
industry as the net business income. Some

generated from the same
attempt must therefore be made to trace the non-vage, non-business
fonal income back to their industry source, sO as to

components of provis
This and the tax on net business

impute the tax paid to this source.
an then be added to that pald by the third category of taxpayer,

income ¢
also provided by source industry

companies, data for which is
The method of calculating total non-PAYE tax by source

directly.
The result for each

{ndustry is explained below in Subsection 6.2.1.

{ndustry is then divided Into tax on the imputed return to the self-

employed and the direct tax pald on ORANI's measure of non-labour

inputs.

1 tax progressivity, but the
effective tax

As explained

The fiscal extension makes provision to mode
appropriate degree of progressivity to impose on actual,

rates which incorporate tax evasion is an open question.

further in the next two subsections, it has been decided to regard non-

PAYE tax rates, being conceptually a combination of proportional company
some effective rate on personal non-wage income, as being

rates and
PAYE tax rates are instead assumed to reflect

proportional throughout.
the 1978-79 personal income tax schedule. The average tax rate on
ORANI's non-labour inputs can then be treated as a flxed, exogenous

The average tax rate on ORANI's labour inputs lis

policy variable.
{the tax

instead modelled explicitly as a function of labour income

base), with elastieity parameters being used to describe this

gensitivity. HMeasures of these tax elasticities are also computed in

Subsection 6.2.2.
6.2.1 Direct Taxzes on Non-Labour Income

The degree of tax evasion on non-labour income cannot be assumed to be

negligible. Therefore, an attempt
non-labour income, rather than applying some

d company tax rates to ORANI's non-

is made to produce estimates of

actual tax paid on

combination of statutory personal an
The FH-ORANI database therefore captures

labour income tax base.
while these effective average

effective tax rates in the base year,

rates are themselves assumed to be proportional, even though the
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stat
utory rate of personal income tax which should apply t
(t.e., non-company ) et

individual
non-labour income is n

ot only progressive
depends on the level of lahour fncome received v

Direct taxe
M : S on non-uage income are calculated as the sum of
oo . compan
- H and the tax pald by provisional taxpayers on the .
on of indlvidual income .
. Taxes on non-wage i
divided into taxes on the imputed r ; ooyt o e

:O:nzmmm

" eturn to the self-employed and taxes
he major complication lies in reallocating

non-wage income recejve Yy 1als back to its
the various kinds of W O eived b individual >

on all non-labour inputs.

The _mw‘ﬂ—OOﬂﬂmO: 8 a . Stly n estimate of the
z i chlieved in two MWQUM Firstl an esti t
’

total tax i Y yp! n-wage inconme
paid i als
b b individual on the rel evant types of o a

is obtained. ypes of income 4 thos which are
a p are e 1
The relev nt t s > 2

edistributed outside the oure ndustr ~ dividend bon nterest
8 e indus y i ends d int
redis ' 2

P i . - i .

digtr ibuted Qm~mﬂn~< to stock and bond holders or Um_.m»»Omm_mDm and
25, 3

bank interest payments which are distr ibuted mZQTQOﬂw% n_:.ucmj the

UW:_AM:N mwwﬂmg to Qmﬁou»ﬂo_ s who are the ultimate

industry. Secondly, ereditors to

the aggr mmN_nm tax pa id on each ﬁw pe of income is
reallocated to source industr y accor Q:_m to avaflable infor mation or the
dividend and inter est payments made U% corn ﬁN:Mmm in each | dustt y and

T
axation Statistics (Commissioner of Taxation 1980
the main sources of taxable ,

taxpayers whose taxable

) pp. 98-~99) itemises
neome for those individual provisional
i o 6 income was sufficlent to warrant tax being
. e . at the end of ¢t .

? his H
information provided. Sobaection

o reproduces  the
commares stomn e sum of income sources for each industry
e aggregate flgures for taxable income provided

vide

independently in Taxation Statisties

Taxation Stat st Commissioner T t 1980
ax Stati ics ( sloner of Taxation 9 p. 99) ti p
' . 9) then pr

figures for t ovides

ineome £ he net tax assessed on these provisional taxpayers f .
r e o

om all sources. In Table 6.5 this total net ¢t )

ax is

thmmm_Q ated into tax UNWQ on the separate sources of income for eact
g
each

type of t
axpayer using the income proportions from Table 6.4
A The
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result is a breakdown of tax pald on net business income for provisional

taxpayers by source industry directly. In addition, aggregate figures

are provided for the net tax paid by all provisional taxpayers on their
interest and dividends, from partnerships and trusts and

premiums and the sale of assets. These latter

income from
from gross rents,
aggregates must then be reallocated to source industries.

Taxatlion Statistics (Commissioner of Taxation 1980, pp. 190-193) gives a

breakdown of the net income generated by partnerships and trusts, broken

t operatlon rather than industry
The

down by industry of partnership and trus
of operation of the recipient of partnership and trust income.

aggregate tax paid by provisional taxpayers on partnership and trust

income from Table 6.5 i3 therefore allocated among source industries in

proportion to net income by source industry. This calculation is shoun

in Table 6.6 and is undertaken in two stages. For provisional taxpayers

whose non-wage income is primarily from partnerships and trusts, tax

figures are already given In Table 6.5 by "primary” and "other" industry

source, These two totals are disaggregated separately in proportion to

the net partnership and trust incomes generated in primary and other

industries. For other provisional taxpayers, a single aggregate flgure

for tax on partnership and trust income is disaggregated across all

source industries in proportion to net partnership and trust income

generated in all industries.

It is assumed that the interest and dividend income received by

provisional taxpaying individuals 1s generated primarily by private and

public companies rather than by partnerships, trusts, or unincorporated

businesses. In the case of dividends and bond interest payments the
is obviously reasonable. In the case of bank interest

. Nevertheless, the tax paid on this

assumption

payments, the assumption is less so.
source of individual income must be allocated to generating or source

the basis of information about Interest and dividend
Whereas information on interest paid

industry on
payments made by source industry.
anies is available, information on interest paid by partnerships,

by comp
Table 6.7 therefore

trusts or individual provisional taxpayers is not.

gives the "dividends paid" plus "interest allowed” {i.e., interest paid
ness purposes, which is deductible from the

for resident and

on those loans made for busi
company's viewpoint) during the 1978-79 income year
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non-resident, taxable and non-taxable companies, taken from Taxation

Statisties (Commissioner of Taxatton 1981, pp. 220-225) The total ta
. Lax
pald on interest and dividends received by provisional taxpaying

i
ndividuals is then allocated among source industries in proportion to

dividend and interest payments made by companies in those industries

Unfortunately, there is no direct basis for allocating the tax paid by

provisional taxpayers on income from gross rents
'

premiums and the sale
of assets by source industry, e

Nowhere does the Taxation Statisties give

inf
ormation on rents and premiums paid by companies, partnerships or

unincorporated businesses which would give some indication of t}

) e
industry source of this income for individuals
that individual income from rents,

dominated by rent income,

If we assume, however,
premiums and the sale of assets is
’ and that individual rent earners receive thisg
y renting residential rather than commercial property (
property

is owned and rented o o)

2 out by corporate entities
individuals), then the tax on individuals’
to the

rather than
o " vent income can be allocated

put industry ounership of dwellings", the industry
whose gross operating surplus comprises the explicit and imputed o

residential housing. rent an

So far, the tax pald on individuals'

non-wage income has been
by source industry, o

, Corporate income comprises the other main component

of non-wage income. The first column of Table 6.8 gives net company tax

pald on corporate income by source industry
'

taken di
Taxation Statistics rectly from

(Commisstoner of Taxation 1981, pp. 220-223)
publie and private, resident and non-resident
Taxation Stati

for
taxable companies.
sties categorises companies by the industry which pr

ovides
the main source of assessable income.

It is recognised that, a

v as for
individuals, companies eould earn  substantial
dividends, interest,

sphere of activity.

income from rents,

ete., generated in industries outside their main

It is also recognised that corporate conglomer

ates
in particular have productive enterprises spread over many

industries
. es,
ut the tax paid on conglomerate income has probably not been split

accordingly. However, Taxation Statisties provides very little

:;‘Q:_NGHO: on the separ 4 2 50
arate com onents of companies taxable income 5
LIRS

t
that no basis {s provided for making corrections to company t

source along these lines. v
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The remainder of Table 6.8 consolidates company tax by source industry
with all other tax on non-wage income by source industry estimated in

the earlier tables. Two additional types of tax on non-wage lncome are

also included in Table 6.8. The first is the special assessments

(primarily taxes on payments to non-residents) which are itemised in
Taxatlon Statistics (Commisstoner of Taxation 1981, p. 193). The tax on
overseas ships freight has been allocated to transportation, storage and

communication, the tax on film royalties has been allocated to

entertainment, the taxes on insurance and reinsurance with a non-
resident have been allocated to finance, and the tax on all other
royalties has been divided among those industries Judged most likely to
incur royalty payments - mining, all the manufacturing industries and
electricity, water and gas. Since it is unknown what proportion of
royalty payments are paid for use of proprietory technology (related to
capital stooks) and what proportion are payments for copyright, ete.
(output-related), taxes on royalties are divided in proportion to gross

operating surplus (GOS), a measure which is both capital- and output-

related.

The estimates of GOS for each industry are obtalined by taking the sum of
working capital, payments to fixed capital {excluding property taxes),
payments to land {excluding property taxes), and the imputed return to
the self-employed, all from the standard ORANI databagse. The resulting
ORANI industry breakdown of 60S, also shown in Table 6.10, is then
reaggregated to the industry breakdown of Table 6.8.

The second type of additional tax shown in Table 6.8 is that paid by co-
operative and non-profit institutions (Commissioner of Taxation 1981,

p. 193) together with the tax on business income or corporate profits by

those

stated. Again, -
likely to have generated the income subject to this taxation, an e

i t
unincorporated businesses or companies whose industry is no

a rough judgment is made about which industries are

aggregate figure is divided among them in proportion to gross operating
surplus, Obviously, when future updates of the fiscal database are

undertaken, the basis for dividing special assessments and co-operative

and non-profit taxes can be refined.

274

PO

% s

Table 6.8 therefore presents all the forms of taxation on non-wage
income by source industry. Once the tax base has been defined, the
implied rate of tax on non-wage income for the Taxation Statistics
source Industry groups ecan then be applied to ORANI's separate
industries to generate tax paid on non-wage income by ORANI industry.
The appropriate tax base for non-wage income Is gross operating surplus
less deductions,

The main deductlons which can be identified from Taxation Statisties for
all legal entities are depreciation and investment allowances. Hote
that the depreciation figures used for tax purposes are not the same as
those used elsewhere in standard ORANI. The Income Tax Assessment Act
until recently excluded most buildings from the class of assets on which
depreciation could be claimed, while some industries could claim
accelerated depreciation on the remaining allowable assets. The
depreciation and investment allowance figures shown in Table 6.9 are
caleulated directly from Taxatlon Statistics as the sum of figures for
taxable and non-taxable provisional individuals (Commissioner of
Taxation 1980, pp. 98 and 158) excluding those whose main non-wage
income derives from partnerships and trusts, for partnerships and trusts
directly (Commissioner of Taxation 1980, pp. 190-193), and for private
and publie, taxable and non-taxable companies (Commissioner of Taxation
1981, pp. 220-22% and pp. 232-237). In caleulating the depreciation and
investment allowance figures for taxable and non-taxable provisional
individuals, the allowances for those individuals whose main source of
non-wage income is property (dividends, etc.) have been reallocated to
the finance industry. The ‘total allowances for individuals,
partnerships and companies in all industries have then been scaled up to
take account of allowances Ffor those individuals, partnerships or
companies whose industry is not stated.

These depreciation and investment allowance deductions are subtracted
from gross operating surplus, the measurement of which was explained
earlier, The resulting tax base and impllied tax rates on non-wage
income are then caleculated and shown in Table 6.9.

The varlation In tax rates across {industries reflects in part the

variation in ownership structure. Taxation Statistics show that the tax
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rates on company income A:mc tax assessed as a pr OEO.WVO: of Taxation

Statistics taxable income rather than GOS less deductions) mm:m_mwwz

exceed U0 per cent while Tables 6.4 and m.nw show that the »EﬂCﬂm& tax
'

prises exceeds 30
business income for unincorporated enterpri
o e oy Overall tax rates are

i fon and welfare.
per cent only in health, educat e

industries dominated by companies rather
and where corporate profit is retained

individuals directly as dividends or

higher, therefore, in
unincorporated enterprises,

buted to
rather than distri iiames o
indirectly through the interest payments on businesses

deductible for company tax purposes, The ain @xnm«vﬂ ion is in

g
g '
electr nOwﬂ(. water and gas, which is dominated U( overnment enterpr ises

which pay no company tax.

mw:w\ﬁw% in Table 6.10 tax and deductions figures are calculated for
' g

ORANI industries. Depreciation allowances b ORANI ndustr are

.9 according to
disaggregated from the industry group totals of Table 6.9

. istries
one of two methods For the manufactur »:m and _::._N indu

included in the Enter pr ise Statistics survey, mewmm. mmmﬂma an: eciation

p )
{ igures can be obtained from ABS For resent urposes tota

Qmwﬁ eciation nwmr:mm were OUﬂN»:mQ. NHG:OCNT —wmr: es or Qm«u- eciation of

lant and mD:wﬁ:m:ﬂ OZH( ANKOHCQ:_N va are also available and
P buildin

basis for
1d be used in future updates. These figures provided the
shou

for
Taxation  Statisties {ndustry group totals

disageregaring For agriculture and the service lndustries,

i ining.
manufacturing and m e
p depreciation totals were disaggregated in proportio
grou

tained from standard ORANI's Omﬁwﬁmw stocks matrix.
g
stock figures ob

rom Taxation
Investment allowances were ikewise disaggr mmwﬂma f

Statistics group totals according to these nm:uwﬂmw stock figures (recall
h n the standard ORANI database the Om—ﬁwﬂmw_ stocks matrix is used to
that i t

y g
A_wmmmmnmmwﬂm total investment mxtm:m:g«:‘.m into mxﬂum:n:ﬂ_:;m b investin

i ce
resulting depreciation and investment allowan

tndustries). — The {n the FH-ORANI database in the

figures by ORANI industry are stored ¢ tne appropriate columns of
. ¢ he head o e
iti th names given at t
positions Wi

Table 6.10.
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Once depreciation and investment allowances are disaggregated by ORANI

industry can be
calculated. The appropriate tax rate from Table 6.9 is then applied
caleulate net tax paid by ORANI industry.!7

industry, the non-labour income tax base by ORANI

to

A further ad justment is made (n the case of the rail transport
Industry. Since COS in this industry fis essentially zero,
is negative and the industry incurs no tax.
non-labour income in the transport,

the tax hase
The estimate of tax paid on

storage and commmication industry

group is therefore divided among all non-rail fndustries in this

group, As a result, the average tax rate on the non-rail por
this industry group is 0.1023,

tion of

compared with the rate of 0.1105 reported
in Table 6.9 for the group as g whole,

The average tax rates on non-wage income implicit in Table 6.10 comprize

a combination of a non-progressive rate on undistributed company income

and a a:mowmn_om-< progressive personal rate on distributed company

income and all unincorporated enterprise income. However, in the

process of reallocating the aggregate tax on distribute
source industry,

d Income back to

the effect of any tax progressivity on this income has

been lost. In effect, an economy-wide average tax rate has been

applied. This is an additional reason for the decision
en non-wage income as proportionate,

to model taxes
f.e., with a constant average tax
rate. In the absence of a full description of the pers
functional distribution of income,
can be done.

onal rather than
it is felt that this is the best that
Note that proportional tax rates are by their very

natuyre
indexed. A combination of proportional,

indexed taxes on non-wage

income and progressive, unindexed taxes on labour income would produce

results consistent with Norman's (1985) observation that in Australia,

personal taxes on wages and salaries have comprised a grouing proportion

of total government revenue,

47 The Taxation Statistics manufacturing category "Other inej,
chemicals" includes non-metallie mineral products as well ag
chemicals and other (miscellaneous) manufacturing. See 1978-79
Input-Output Table (ABS 1984a, pp. 112-117) for a correspondence
between Input~Output industry categories and ASIC categories on
which the Taxation Statistics groups are based, Although the FH-
ORANI database includes agriculture modelled in "typleal year” mode
1978-79 tax figures can nevertheless be used since agricultural
income is averaged for income tax purposes,
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The taxes on non-wage income in Table 6.10 must be split into the tax on
the imputed return to the self-employed and the tax on ORANT's measure

of all non-labour inputs. In long run simulations, the imputed returns

to the self-employed are generally included in industry wage bills, so
the tax on these returns must be combined with the tax on wage income

accordingly. For short run simulations, owner-operators in agriculture,

forestry and fishing are regarded as fixed factors, and their imputed

return is transferred back to the return to fixed capital. For short

run simulations, therefore, the  tax on imputed returns in these

industries must be transferred back to the tax on non-labour income.

Table 6.1V reproduces the imputed returns to the seif-employed for the
1978-79 standard ORANI database that were calculated as a component of

G0S, and calculates a proportionate amount of taxes to be regarded as

the tax on the return to the self-employed. Although Tables 6.4 and 6.5

indicate that some self-employed people do in any event pay themselves

an explicit wage, the number of people involved is small. The potential

imputed wages in Table 6.11 generally far exceed the actual wages and

salaries in Table 6.4 included in the assessable income of provisional

taxpayers whose main source of non-wage income is busginess. In Table

6.11 the calculation of taxes on the imputed return to the self-employed

assumes that the implicit average tax rate on this return equals the

overall average tax rate on non-wage income. To the extent that the

overall tax rates reflect tax evasion, this is therefore carried over to

the taxes on imputed wages. Furthermore, the imputed return to the

self-employed {s not assumed to attract investment and depreciation

allowances. These remain as deductions to taxable non-labour income.

The taxes on the returns to the self-employed are stored by occupation
and industry on the FH-ORANI database in the position with the name at
The occupations for the self-employed are the
the database. In 1978-79 these wuere

the head of the column.
same as those elsewhere in
oceupation 9 (rural workers) for the self-employed in agricultural

industries (ORANI industries 1-8), occupation 1 (professional) for

imputed wages in health (industry 106), and occupation 3 (skilled white

collar) for imputed wages in the remaining industries. The taxes on the

returns to the self-employed are allocated to the taxes on labour or
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non-labour Income as appropriate during the stage of data pre
prior to the full FH-ORANI model being solved )

~-processing

Finall ,
¥, Table 6.12 gives the tax on non-labour inputs obtatned by

s .
ubty NGRH:N taxes on the MECCHmQ return to tha mmnﬂlﬁ.aﬂv~0<ma fro the
tax on all non wage income. These N*.NC_ £S are nor _.sm_-v the appropriate
ones to use for HQ:m run m:::»mﬂ:u:m. :—m< are stored on the FH-ORANT

dat
abase in the position with the name at the head of the column A

—CMW :Oﬂma. the appropr late amount of tax on self-en ﬁw y d inc * may be
4 oye ncome 2

added
back during data pre-processing. The second column of Table 6,12

shows, for example, th
y e amounts that would be added b
a
short run simulation. e e

ard
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TABLE 6.4: TAXABLE INCOME SOURCLS - PROVISIOHAL TAXPAYERS 1978-79 (370G00D)

Gross Rents, Divigends,
Het Hartaership, Premium pius interest
Net Business Salaries and  Trust income Protit from iess Pltoperty Totat
1 t Taxpaver tncome wages 1ess Deducrions Asset Saies Deductions fncome
ype © xpay
Non-~iabour income mainiy trom
’ K 020 S 911 923
1. Property (dividends, efc.) ~-370 3 629 195 599 293 396 78BS 1 26/
1 hips and trusts o
=0 :e;:rw:ubsidiories - 201 584 1 462 744 19 695 101 818 l ;gi ;2‘
- i
- Ztner :ubsidiaries - 736 249 3 345 854 76 102 129 616
' a 232
> aui;:iinure 338 940 132 121 168 667 21 585 103 :(!)3 7f;8 (2);'
i
Forestry, tishing 26 230 5 218 ? 22? 2!7(9) Tt S e
ini 3 8% 1 409
food ! 296 4179
Food, beverages, fobacco 2 897 531 254 23 o A
TCF 3 632 695 549 372 o Ao
Wood, products 9 &37 1 966 673 zlg po” T
Paper , products 3 548 1 733 441 ;:‘ | b R
Otner (inct. chemicai} 11 444 3 145 1 169 L an b . o
Metal prods, machy., equip. 26 246 8 021 1 612 ) _ i
ftectricity, water, gas - - - - o 278
Donsrrucrior'\ 297 188 41 607 14 730 10 119 3 c:?g o
Whotesale 40 953 19 552 10 374 4 633 > ve0 s 230
Retail, repairs 208 169 35 017 23 255 16 348 i T e
Transport, siorage, comm, 131 960 33 656 14 322 [ 523 @ ot +07 900
Finance, efc 236 349 144 915 57 477 42 923 o o
Health, educ,, weltare 427 608 102 78% 26 147 !Z Z;; o o 10
Entertainment, efc. 106 853 53 143 16 660
159 717
industry aot stated 99 060 33 220 15 476 3598 8 363
fotail 1 974 215 S 18% 758 5 774 384 £28 199 1 736 962 15 299 678
ota

SOURCE: See text.
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TABLE 6.5: NET TAX ASSESSED 8Y INCOME SOURCE - PROVISIONAL TAXPAYERS 1978-79 (3'000)

Tax on Net Tax on Net Tax on
Nat tax Business Tax on Sataries Partnership Tax an Gross Dividenas,
Type ot Taxpayer Assessed income and Wages Income Rents ete,
Hon~ilapour income mainly from
1. Property (dividends, etc.) 1 353 278 - 830 695 137 174 90 821 254 588
2. Partnershigs dnd frusts
- primary subsidiaries 328 495 - 37 o 269 047 3 624 18 734
- ofher subsidiaries 994 542 - 170 770 776 057 17 852 10 064
3. Business
Agricuiture 155 177 68 740 26 827 34 248 4 383 20 979
Forestry, fishing 7 054 4 867 968 786 150 280
Mining 1 673 886 326 243 65 154
Ffood, beverages, tobacco i 086 753 138 86 52 77
TCF 1 119 755 145 4 77 28
wood, products 2 466 1798 366 125 96 33
Paper, products 1 486 861 378 96 55 36
Qtnher (iaci. chemical) 3 704 2 423 866 247 146 222
Metal prods, machy., eQuip. 8 340 5 638 V723 348 260 372
Electricity, water, gas - - - - - -
Construction &1 087 49 162 & 883 2 137 1 673 932
Wholesaie 20123 9 966 4 758 2 525 1127 t 747
Retail, repairsy 89 257 48 181 8 206 5 449 3 831 2 990
Transport, storaye, comm, 35 866 24 411 & 226 2 649 1220 1 360
finance, atc. 155 256 68 236 41 820 19 473 12 187 15 340
Heatth, educ., wettare 219 817 161 668 38 859 9 886 &8 016 3 389
Entertainment, efc. 46 056 24N 12 320 3 862 2 219 2 884
industry not siated 42 319 26 247 8 802 4 101 353 2 26
Tora 3508 199 499 360 T oig? gal Pooes 95t 146 4308 e 515

SOURCE: See text,
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TAXAHLE INCOME AND Wil TAX ASSESSED ON PARTNERSHIP AND TRUST INCOME BY SOURCE IRDUSTRY 1978-79 (3000}

TABtE 6.6:
Totat Tax on
Net tacome from Tax Paid by Tax Paid by Partnership and

tndustry Partnerships, Trusts® Subsidiartes Others 1rust income

Primary:
Agricuiture 1897 401 261 108 75 144 336 252
Forestry, lishing 57 694 7 939 2 285 10 224

Yotal primary 1 955 095 269 047

Qther:
Mining 9 071 1 904 359 2 263
food, beverages, !obacco 36 304 7 622 1 438 § 060
TCF 26 765 5 619 1 060 6 679
Wood, products 49 231 10 335 1 950 12 285
Paper, producrts 28 433 5 969 1126 7 095
Other {iact, cnemical} 60 555 12 113 2 398 15 11
Metal prods, machy., equip. 131 168 27 537 5 195 32 132
€lectricity, water, gas - - - -
Construction 721 195 151 406 28 562 179 968
Wholesate 224 323 47 094 8 884 55 978
Retrail, repairs 1 014 405 212 961 40 174 253 135
Transport, storage, comm. 280 108 58 805 1y 093 69 898
Finance, etc. 560 196 117 606 22 186 139 792
Health, educ., weltare 270 894 56 871 10 728 §7 599
Enter tainment, efc, 283 965 59 615 11 246 70 861
Total other 3 696 613 776 057

folat 5 651 708 1 045 104 223 827 1 268 931

a2 Commissioner of Taxation 1980, sp. 190-193. Excludes small amounts of net income lrom those partnersnhips and

trusts whose main aclivilty is deoiings in property (dividends, etc.), with

(subsidiaries) or where indusiry not stated.

other partnerships and trusts

SOURCE:  Suwe texT.
z N B
s L
g ) 1) 4 | |
- i1 1 I
L
TABLE 6.7 : DIVIDENDS, INTEREST AND TAX ONH DIVIDENDS, JNTEREST 8Y SOURCE (INDUSTRY 1978~79 (3'000)
Dividends Paid and interest Altowed®
Public Private Total Dividends Totat Tax on
Industry Taxable Taxabte Non-Taxabie Plus Interest Paid Dividends,
tnrerest
Agriculfure 9 258 18 923 48 023 16 204 2 834
forestry, tishing 473 3 019 9 3719 12 a7 479
Mining 366 14 9 239 128 960 504 613 18 769
food, beverages, fobacco 206 542 24 531 a9 132 320 205 1y 910
TCF 23 815 19 806 25 086 68 707 2 555
Wood, products 16 418 12 315 13 026 41 759 1 553
Paper, products 119 8%4 16 591 16 872 153 357 3 704
Other (inct. chemicatl) 387 102 30 167 60 658 477 927 17 776
Matal prods. machy., equip. 519 761 82 173 97 254 679 188 25 262
Electricity, water, ygas 8 N 131 19 279 27 S8 1 026
Construcrion 31 644 39 679 46 543 1] 866 4 384
Wholesaie 322 273 113 534 135 961 571 768 21 266
Retait, repairs 195 125 97 134 120 199 412 458 15 341
Transport, storage, comm. 112 74 22 I 52 142 187 204 6 963
Finance, sic. 5 042 633 490 659 1 278 938 5 812 230 253 374
Heaith, educ., weltare 2 74t it 678 5 795 20 214 792
Entertainment, efc, 10 223 45 483 37 652 123 358 4 588
iotal 7 305 228 1 017 383 2 t84 3899 10 607 510 394 535
s Comminsioner of Taxation 1981, pp. 220-223, Exciudes tigures for companies where industry not stated.

SOURCE ©  Swe texl,
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~79 (3000}
BY SOURCE INDUSTRY 1978
TABLE 6.8 : MET TAXES ASSESSED ON NON-WAGE 1NCOME
‘ . Tax on Net Tax on Dividends Tax on Gross Tax on Co-on Total lTax on
) ad Interest Rents, etc. ' _Profit, Non-wage
Tax on Business Income ‘r?ms ;eceived by Received oy  Special ron-Trel income
Company lncome from Partnersnip ividuals Individuals  Assessments ned
-tmployment and Trusts individu
Tax Sett-tmploy
tndustry ) 10 049 449 739
- 0 139
) 36 252 2 834 - - 2
31 864 56 740 } 479 - - 734 77
Agriculture 1 867 10 224 - 19 616
9 . 4 569 18 769 416 191 747
forestry, fisning 886 2 263 6 553 2
! 693 343 1 910 - - 59 555
Mining 753 9 060 . 2N
. 161 055 2 555 - 49 886
food, beverages, 10DoGCO 7 395 755 6 679 . 2 327 575
TCF ! 1 795 12 285 1553 3 a4 - 93
. 31 926 5 704 " - 518 906
Rood, procucts 76 269 861 7% - 7 864 453 847
Paper, products 2 423 5o 17176 . 15 288 -
' N 275 732 ‘ 25 262 - 15 575
Other (incl. chemical) 5 638 32 732 11027
i 374 927 1 026 - 10 31t 600
Matal prods, mschy., egquip. 522 - - i - - 613 582
Electricity, waver, gas 3 9 162 179 968 4 384 - § 241 427 682
. 71 956 21 266 - 78 534 266
Construction 9 966 55 978 - 68
33 23 15 341 - 142 204 518
Whotessie 48 781 253 135 ~ 5 077 6
) 210 131 & 963 '3 374 1 281 017
Retail, repairs 02 027 24 411 69 898 3 378 - 15 376 133 156 808
. 25 -
Transport, srorage, comm 190 865 68 236 139 792 - 126 808 - 244 297
Finance, etc. ) - - N 752 - N . 205 155
Qunership of dwe“;"QS 14 278 161 668 87 59? + 588 . 5 823 3 459
., weifare < 70 86
Healm,’eouc 95 653 24 717% -89 5 747 987
tntertainment, elc. 535 136 80B 94 568 5716
R 8 931 394
5 306 743 473 713 '
Toral
SOURCE : Sex text.
3
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TABLE 6.9 : TAX BASE FOR NET TAXES ON NON-WAGE THCOME 1978-79 ($1000)
Gross Operating Depreciation fnvestment Tax Tax
industry Surpius Allowed Atlowance Base Rate
Agriculture 3 831 o047 561 612 167 974 3 101 61 0.1450
Forestry, tisning 177 610 28 300 13 153 135 557 0.1488
Mining 2 756 738 159 637 181 621 2 435 180 9.3017
Food, beverges, 1obacco 821 027 158 778 34 719 877 530 0.2830
TCF 305 065 32 124 14 747 257 894 0.2309
Woad, products 327 035 39 154 12 852 215 029 G.1814
Paper, products 484 313 85 672 63 467 335 174 2.2786
Qther (inci. chemical) 1 105 189 294 741 165 352 545 096 0.4944
Metal prods, machy., equip, 2 148 492 375 337 157 an 1 615 684 0.2809
Electricity, water, gas b 549 711 8 458 4 210 1 537 043 g.0101
Canstruction 2 337 166 169 556 41 881 2125 7129 0.1466
Wholesaie 3 523 169 289 565 70 968 3 162 636 0.1352
Retail, repairs 2 622 024 283 990 59 982 2 278 052 0.2345
Transport, 310rage, comm, 2 341 432 356 598 133 837 1 851 197 0.1105
Finance, eic, 5 098 578 845 534 165 251 4 087 793 0,3134
Ounersnip ot awetling 6 548 149 - - 5 548 149 0.0224
Heatth, educ., wellare 1 0i6 888 30 211 9 867 976 750 0.2501
Entertainment, etc, i 318 909 106 612 21 912 1190 385 0.1723
fotat 38 411 942 3 826 240 ! 349 066 33 236 636 0.1728

SOURCE : Sue text.



TAX BASE AMD NET TAXES OH NON-WAGE INCOHE FOR ORAMI INDUSIRIES 1978-79 {m)
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TABLE 6.10 ¢
Gross Operating Depreciation tnvestment Tax Het Tax
ORANG tndustry Surptus Allowea - CDO7 Allowance - COO8 Base Paid
1 Pastoral rone 266.522 62.573 18.716 185.233 26.861
2 wWheat-sheep zone t 398.064 231.286 £69.175 1 097.603 159.162
3 High raintail rone 658,147 72.780 21.767 563.600 81.727
4 Nor thern beei 113,521 19,973 5.974 87.574 12.699
5 Milk cattie and pigs 450,960 52.480 15.697 422,783 61.307
] Other tarming export 486.141 67.217 20,104 398.820 57.832
7 Other import competing 202.241 29.814 §.918 163.509 23.110
8 Pouttry 80.858 4.554 1.362 74.942 10.867
9 Services 1o agriculture 134,593 20.934 6.261 107.398 15.574
10 Forestry 58.979 17.100 7.948 33.951 5.041
11 Fishing 118,031 11.200 5.205% 101.626 15.098
12 Ferrous metal ure> 386.357 29.945 30,317 326.095 98,395
13 Otner metallic minerats 763.616 48.378 48.979 £666.259 201,036
14 Bilack cosl 7271.244 33.646 34,064 659.534 199,006
15  Brown coal, 0il 693.906 31.978 312.3716 £29.552 189.960
16 Non-metallic minerais 167.571 13.879 14.052 139,640 42.135
17 Services to mining 18.044 1,811 1.834 14,399 4,345
18  Meat progucts 169,044 31,000 28.088 109.956 31,118
19 Milk products 83.977 18,009 7.423 58.545 16.569
20 Fruit and vegelabies 45.222 8.386 4,272 32.564 9.216
21 Margarine etc, 28,782 2.749 2.687 23.346 6.607
22 flour, cereals 46.168 4.674 3.679 37.815 10.702
23 Bread, cakes 82.065 13.403 8.134 §0.528 17,130
24 Contectionery 34,290 7.836 1.619 24.835 7.029
25 Food products nec 162,838 36,017 10,194 116.627 33,006
26 Soft drinks elc. 67.950 4.880 4.310 58.760 16.630
27  Beer and malt 111,108 20.895 9.745 80.461 22.77%
28  Alcoholic drinks 47.903 5,495 2.227 40.177 11.370
29 Tobacco products 41.687 5.430 2.341 33.916 9.599
30 Cotton gianing 8.393 2,363 W67 5.359 1.237
»
= =3 T . ¥z = . =
- i ; ;
31 Man-mada fibres
24,892
32 Corton f 2.200
on faorlcs 26.003 2.883 19.800 4.574
33 voot, worsted 4138 2.575 )
! 14,740 . 21.273 4,913
34 Textile finisning 2.52% 588 = .
3 9.580 . 11.527 2.662
5 Floor covering -978 a8s :
18.021 : 7.716 1.782
36 Other rextiles 4.399 1.096 :
N 34,490 . 12.5286 2.893
37  Xnitting milis 2.933 933 )
39.607 . 30.624 7.072
38 Clofhing 4.155 1.629 ’
101,100 . 33.823 7.811
39 Footwear 6.762 2.550 :
A 26.23% i 91.788 21,196
40 Sawmill products 1.955 336 )
147.350 5 . 23.448 5.005
41 Veneers 19.282 5.746 )
" 25.000 . 122,322 22.187
42 Joinery 6.905 1,365 )
) 71,290 : 16.730 3.035
43 Furniture 5.551 3.832 '
83.395 . 61,901 11.228
44 Puip, paper 7.410 1.909 i
o 88.608 24,39 . 74.076 13,436
8ags, confainers -393 13,146 :
& 57.343 13.2 . 51.069 14,227
Paper products -279 8.776 X :
Foar 41.928 . 35.288 9.831
47 Publishing 133,65 7.574 4.573 29 78 °
48 Printing '62‘355 17.803 13.167 1o ees 8.297
49 Chemical tertitisers ot 22.623 23.805 855 26.598
50 . i 61,352 17.550 116,381 32.422
Other basic chemicat M §.800
. s 177.607 N 37.002 18.29
5t Paints 71.789 37.589 -292
20.316 N 67.929 33.581
52 Pharmaceuticais 5.556 2.264 )
87.197 . 12,496 6.177
53 Soap 12.082 8.395 !
) 36,105 : 66.720 32.98
54 Cosmefics 10,671 3444 -983
21.606 - : 21.9%0 10.871
55 Other chemicals 2.205 837 .
37.938 . 18,564 9.177
56 Perroteum 3.440 4.194 )
92.599 ‘ 30,304 14.98
ST Glass 38.629 23.174 28
58 Clay ;(77-726 195,434 7128 30.796 15.224
59 Cement 46.;403 16.228 12.057 3;“64 4.056
80  Ready-mix concrete 40 21.519 §.116 23.018 i4.345
" 43,795 . 21,305 10.532
51 Concrere groducts 1.674 3.240 "
62 » ) 58.780 15,75 - 35.881 17.738
ion-metaltic atnerais 5 -758 4.499
54,746 - 40,523 20.033
03 Basic iron and steel ) 9.966 7.295 .
- A = 404,503 139 o 47,485 23,474
54 HOR~terrous metals .987 33,281 23,
< - 545.977 8 - 231,338 64,982
85 Structural sieer : 78.857 13,357 :
100,347 . 422,663 118,72
86 Sheet metal . 7.886 1,676 N -726
130,415 (1,060 gt 88.285 24.799
. 107.383 30.164



TABLE 6.10 : TAX BASE AND NET TAXES ON NON-WAGE INCOME FOR ORANI INDUSTRIES 1978-79 (3a} (Cont'd)
Gross Operating Depreciation tnvestment Tax Net Tax
ORANT industry Surplus Allowed - CDO7 Allowance - CDOB Base Paida
67  Other metal products 204.016 15.833 7.740 180,443 50.687
68  Motor vehicies 212.585 58.134 15,446 139,005 39.047
49  Ships 34.937 1.345 1.248 32.344 9.086
70 Railway 10.409 367 1.036 9.006 2.530
7 Aircratt 41.948 .A28 15,192 26.328 7.396
72 Scientitic equipment 46,513 4.952 2.033 35.528 11,103
73 ElecTronic equipment 43,8679 10,453 4.848 28.378 7.971
74  Household apptisnces 61.525 10.881 2.116 48.528 13.632
75 Other electrical 109.045 12.532 5.348 91,165 25.608
76  Agricultural machinery 13,499 3.790 1.In 7.938 2.230
77  Construction machinery 26.975 2.567 .950 23.458 6.589
o 78  Other machinery 161,519 13.26% §8.358 139.896 39.297
2 79 Lleather products 14.665 1,587 2.453 10.625 5.253
80  Rubper products 41.464 13.494 16,884 11,086 5.480
81 Plastic products 150,498 29.015 12.916 108.567 53.67!
82 Signs, etc. 30,304 4,145 3.502 22.5657 11,200
83 Other manutacturing 29.249 2.999% 2.264 25.985 11.857
84 Electricity 922.549 4.696 2.338 915.515 9.277
85 Gas 107.889 .292 L1458 107.452 1.089
86  Mater, sewerage 519.273 3.470 1.727 514,076 5.209
87 Residentiasl building 1 188,467 60.761 15,008 1 112,698 163,105
88 Other comstruction 1 148,699 108.795 26.873 1 013,031 148.495
89 Wnoiesale trade 3 523.169 289.565 70.968 3 162.636 427.682
90 Retail trade 2 070.781 223,641 47,236 1 799,504 422,127
91 Mecnanical repairs 411,713 21.697 4.583 385,433 90.395
92  Otner repairs 139.530 38.652 8.164 92.714 21.744
93  Road Iransport 839.298 58.266 21.836 755,196 77.672
94  Railway fransport .05 107.557 40,307 ~147.833 0
95  wWater transpor? 246,323 42,866 16.064 187.393 19,172
96 Air fransport 240,581 34.788 13.037 192.756 19,721
= * . z T i I i g z T
| ! f, I B R T I R
{ i i ' i i i i j ‘ o P — .
859.687 87.953
97 Communicarion 1 015.199 135,120 42.392 185.67%
. 702.788 92.257 18.031 592.500 -0
38 Bank ing . . 247.952
. 168.274 315.404 61.642 791.228 247,
99  Non-bank finance ! . . 27.226
121.526 28.982 5.5664 36.880 7.22
100 investment . . 1 26.954
229.036 119.642 23,383 86.0 .
101 insurance s 793.210
. . 16.954 289.249 56,531 2 531,174 .
102 Other business services 2 876. . 5 & 548.149 146.808
103 Ownership of dwellings 6 348,149 Q o : o o
104 Public adminisiration .07 o o 9 o
0 0
105 ODetence 579 o o 960.579 240.252
106 Health 960. - 1 2.684
; 23.440 9.585 3.124 10.73 :
107  Education . . N\ 40 1,361
32.869 20.686 6.743 5.4 .
108 Hettare - 9 67.686
; 435.511 35.563 7.309 392.7% :
109 Entervainment . . 99.683
613.017 28,717 5.902 578.398 .
110 Restauranfs . . 8.701 219.248 37,786
111 Personal services 270.281 42.332 .
.987
TOTAL 18 411,959 3 826.240 1 349.066 33 236.836 5 742.98

682

SOURCE : See ftext.



TABLE 6.11 : TAX

ON IMPUTED RETURN TO THE SELF-EMPLOYED 1978-79 {$m)

Tax on Return

Return to
to Self-
Self~ Tax 4 - CDOS
ORANT Industry Employed Rate Employe
7.620
| Pastoral zonme 52.550 0.0 48.252
2 Wheat-sheep zone RT3 ol 32.307
3 High rainfall zone mwm.wmw 0. 1150 w.wmw
thern beef . f 28.
M ﬂmmx MMnn~m and pigs .oo.oww w.“bwm 25.081
§ Other farming export ,MM‘wa 0. 1450 9.684
: Wa%m%%a; conpering 22.860 0.1450 wwww
w mM.iaMm to agriculture mw.wmm m..a:mm 3.298
o fn TR W
WW mowa nmm:muog mﬂwww w.wm% Sm.mew
: ) .T94
“mm MMWWMM trade 1.261.235 w.wwnw mmw.mwm
w“ Mechanical repairs mmm.www 0. 2345 ,c.www
ther repairs - I 90.
% mmmmm::ﬂ building o:.mﬂ w.“hmm 38,101
88 Other construction 259.9 . 130 25.575
81.612 0.3 217 851
101 Insurance 695. 181 0.3134 .

102 Other business services

# See text for derivation of this tax rate.

SOURCE : See text.
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TABLE 6.12: TAX ON NON-LABOUR INCOME FOR ORANI INDUSTRIES 1978-79 ($m)

Tax on Non-Labour Income

Short Run
ORANI Industry Long Run - CDOG Additions
1 Pastoral zone 19.601 7.620
2  Wheat-sheep zone 110.910 ug.252
3  High rainfall zone 49 420 32.307
4 Northern beef 9.183 3.516
5 Milk cattle and pgis 32.440 28.867
6 Other farming export 32.751 25.081
7  Other import competing 14.026 9.684
8 Poultry 7.552 3.315
3 Services to agriculture 5.7U1 9.833
10 Forestry 1.743 3.298
11 Fishing 1.175 13.923
12 Ferrous metal ores 98.395 -
13 Other metallic minerals 201.036 -
14 Black coal 199.006 -
15 Brown coal, oil 189.960 -
16 Non-metallic minerals U2.135 -
17 Services to mining 4. 345 -
18 Meat products 31.118 -
19 Milk products 16.569 -
20 Fruit and vegetables g9.216 -
21 Margarine ete. 6.607 -
22 Flour, cereals 10.702 -
23 Bread, cakes 17.130 -
24  Confectionery 7.029 -
25 Food products nec 33.006 -
26 Soft drinks ete. 16.630 -
27 Beer and malt 22.771 -
28 Alcoholic drinks 11.370 -
29 Tobacco products 9.599 -
30 Cotton ginning 1.237 -
31 Han-made fibres 4.574 -
32 Cotton fabrics 4.913 -
33 Wool, worsted 2.662 -
34 Textile finishing 1.782 -
35 Floor covering 2.893 -
36 Other textiles 7.072 -
37 Knitting mills 7.811 -
38 Clothing 21,196 ~
39 Footwear 5.115 -
40 Sawmill produects 22.187 -
41 Veneers 3.035 -
2 Joinery 11.228 -
43 Furniture 13.436 -
44 Pulp, paper .227 -
45 Bags, contalners 9.831 -
6 Paper products 8.297 -
47 Publishing 28.598 -
48 Printing 32.422 -




TABLE 6.12: TAX ON NON-LABOUR INCOME FOR ORANI INDUSTRIES 1978-79 ($m)
(Cont'd)

Tax on Non-Labour Income

Short Run
ORANLD Industry Long Run - CDO6 Additions
49 Chemical fertilisers 18.292 -
50 Other basic chemicals 33.581 -
51 Paints 6.177 -
52 Pharmaceuticals 32.983 -
53 Soap 10.871 -
54 Cosmetics 9.177 -
55 Other chemicals 14,981 -
56 Petroleum 15,224 -
57 Glass 4,036 -
58 Clay 14,345 -
59 Cement 10.532 -
60 Ready-mix concrete 17.738 -
61 Concrete products 20.033 -
62 Non-metallic minerals - 23.474 -
63 Basic iron and steel 64,982 -
64 Non-ferrous metals 118.726 -
65 Structural steel 24.799 -
66 Sheet metal 30.164 -
67 Other metal products 50.687 -
68 Motor vehicles 39.047 -
69 Ships 5.086 -
70 Railway 2.530 -
71 Atreraft 7.396 -
72 Sclentific equipment 11.103 -
73 Electronic equipment 7.971% -
74 Household appliances 13.632 -
75 Other electrical 25.608 -
76 Agricultural machinery 2.230 -
77 Construction machinery 6.589 -
78 Other machinery 39.297 -
79 Leather products 5.253 -
80 Rubber products 5,480 -
81 Plastie products 53.671 -
82 sSigns, ete. 11,201 -
83 Other manufacturing 11.857 -
84 Electricity 9.271 -
85 Gas 1.089 -
86 Water, sewerage 5.209 -
87 Residential building 72.564 -
88 Other construction 110,394 -
89 Wholesale trade 427.682 -
90 Retail trade 126.333 -
91 Mechanical repairs 30.570 -
92 Other repairs 11.355 -
93 Road transport 17.110 -
9% Railway transport 0 -
95 Water transport 19.172 -
96 Air transport 19.721 -
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TABLE 6.12

(Cont'd)

: TAX ON HON-LABOUR

INCOME FOR ORANI INDUSTRIES 1978-79 ($m)

ORANI Industry

Tax on Non-Labour Income

Long Run - CDO6

Short Run
Additions

97

98

99

100
101
102
103
104
105
106
107
108
109
110
"
112

Communication

Banking

Non-bank finance
Investment

Insurance

Other business services
Ouwnership of dwellings
Public administration
Defence

Health

Education

Welfare

Entertainment
Restaurants

Personal services
Compl. imports

TOTAL

87.953 -
185.675 -
247.952 -

27.226 -

1.379 -
575.356 -
146,808 -

0 -
0 -
137.360 -

2.684 -

1.361 -

67.686 -

99.683 -

37.786 -

0.000 -

4 656.118 -

SOURCE: See text.
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6.2.2 Direct Taxes on Labour Income

Australia treats individuals rather than families as the tax paying unit
(DWP 1985, p. 62). The statutory personal income tax schedule can
therefore be applied to each cell of a matrix of basic wages per person
directly, with no adjustment necessary for jJoint returns by family

members.

Basic wages per person can be obtained by dividing each element of the
matrix of wages, salaries and supplements by the corresponding element
of the matrix of wage and salary earners, where each occupation by
industry matrix is avallable in the standard ORANI database. In 1978-
79, the tax schedule was as follows (Treasurer 1978, p. 159):

Taxable Income Tax Paid
(%)
1~ 3893 Nil
3 Bg93-16 608 33} ¢ for each $ in excess of $3 893
16 608-33 216 $4 259.525 + 47} ¢ for each $ in excess of $16 608
33 216 + $12 148.325 +« 61} ¢ for each $ in excess of $33 216

Thus when the basic wage per person in a particular occupation and
industry is $17 000, for example, the tax on basic wages per person can

be calculated as:

Tax

4 259.525 + 0.475 {17 000 - 16 608]
= b U45,725.

0

The tax per person matrix thereby calculated reflects personal income
tax progressivity, since occupations and industries with higher basic

wages per person face higher average, if not higher marginal tax rates.

By using the statutory personal income tax schedule on ORANI's basic
wage bills rather than a schedule of effective tax rates, we are
assuming that income tax evasion on the wage and salary component of
income is negligible. This would seem reasonable, given the way PAYE is
administered as a type of withholding tax. The Draft White Paper notes

"that around 95 per cent of reportable salary and wage income is
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voluntarily declared, and the tax withheld on the rest reduces the
effective evasion to about $100 million per annum" (DWP 1985, p. 39) -
less than 0.5 per cent of the $22 40§ million in actual PAYE tax (net)
collected in the year preceding the Draft White Paper's publication
(Treasurer 1985, p. 331).

Prior to the introduction of the fringe benefits tax, employment-related
fringe benefits were subject to widespread under-reporting for tax
purposes. However, standard ORANI's wage matrix does not include an
estimate of them as part of the tax base. The "supplements" component
of wages, salaries and supplements covers only workers compensation
claims and employers' superannuation contributions. To the extent that
fringe benefits do not form part of the PAYE tax base, then inclusion of
fringe benefits in the FH-ORANI's tax base is a second possible source
of overestimation of PAYE taxes on labour, in addition to that from
ignoring under-reporting of wage and salary income. As will be shown
later, however, overestimation does not seem to be a problem i{n the
1978-79 database.

The next step in calculating taxes on labour income for FH-ORANI is to
make some adjustment for rebates on personal income tax. In 1978-179,
these included dependents' rebates (for spouse, housekeeper, parent
ete.), zone rebates (for wage earners in remote areas) and concessional
expenditure rebates, The dependents' and zone rebates depend on
demographic and geographic factors, but not on income (Treasurer 1978,
pp. 159-60). The size of concessional expenditure eligible for rebate
is likely to increase with income, even though most eligible items now
face cellings on qualifying amounts (DWP 1985, p. 101). |Nevertheless,
it is assumed that overall, rebates in 1978-79 did not depend on
income. It 1s also assumed that these rebates, which benefit personal
taxpayers but not companies, represent a reduction in the tax paid on
labour income alone. An aggregate rebate figure can be obtained from
Taxation Statisties as the sum of rebates by taxable and non-taxable
individuals for the income year 1978-79 (Commissioner of Taxation 1980,
pp. 99 and 159). This figure of $985.U38 million can be divided by
standard ORANI's total number of persons (wage and salary earners plus
owner-operators) to give an average rebate of $160.56 per person. This
rebate can then be subtracted from each element of the basic tax per

person matrix to glve a net tax per person matrix for taxes paid by wage

295



and salary earners on basic wages.

The third step in calculating taxes on labour income for FH-ORANI is to
add in the taxes on the imputed return to the self-employed. Firstly,
the net tax per person on basic wages in each occupation and industry is
multiplied by the number of wage and salary earners in that occupation
and industry to give the total net tax paid on basic wages. Then to
produce an FH-ORANI database appropriate to long run simulations, each
of the tax figures calculated earlier in Table 6.11 ts added to the
appropriate occupation and industry to give total taxes on basic wages
plus total imputed tax. This then represents the occupational and

industry breakdown of tax on FH-ORANI's measure of labour Income.

Most of the above steps are carried out automatically in the process of
solving FH-ORANI. This means that the data on the personal {ncome tax
schedule can be stored on the database in primary form. The data is
stored under four separate headings giving, respectively, marginal tax
rates, tax bracket borders, the tax paid at the borders, and the
aggregate rebate on personal income tax. The 1978-79 values of these,

along with the names under which they are stored, are as follows:

CDot = { 0.0 0.335 0.475 0.615)
cbo2 = { 0.0 3893.0 16 608.0 33 216.0 ]
€Do3 : { 0.0 0.0 i 259.525 12 148.325]
chol = {985,438}

The number of tax brackets {four in 1978-79) is also stored on the
48

database as a dimension.
The [inal results for FH-ORANI's estimates of total taxes on labour
income will depend on how the taxes on self-employed income have been
allocated. Table 6.13 at the end of this subsection shows the breakdouwn

of taxes on labour income by occupation and industry that would be

48 The number of tax brackets becomes the 7th element of CO34 and the
11th element of POOY.
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produced in a long run simulation, where all the taxes on self-employed
income have been allocated to labour. Table 6.1l shouws alternative m:mv‘
run values for ORANI's agricultural, forestry and fishing industrier
when the self-employed are instead treated as fixed wmowo»m and theit

taxes allocated to non-labour w:aoam.z@

Provision has also been made in the theory of the fiscal extension te
model the way in which average tax rates on labour income change a-n
Jabour income itself changes under a progressive personal *:oasw tax
regime. The personal income tax schedule for 1978-79 specified above i
shown schematically in Figure 6.1,

FIGURE 6.1: THE 1978-79 PERSONAL INCOME TAX SCHEDULE

Tax take
T

12148

1259

8 Annual
3893 16608 33216 Income pe
Person

Y

49 The calculation of tax on 1
] abour income is performed in the ¢
program called LABTAX - see Chapter 4§ for an cccwwzm. mﬂscmww
program. The results shown in Tables 6.13 and 6.1l are nwoacoca b

this program and writt
theS program and wrt en to a temporary flile of type THLATDT unde
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The marginal tax rate on basic wages, measured by the slope of the tax
schedule, changes at three distinct points, rising from zero to .335,
then to .475, finally to .615. The average tax rate, measured by the
slope of a ray from the origin to the tax schedule, increases throughout

the income range.

The fiscal extension measures progressivity using the elasticlty of the
average tax rate (ATR) with respect to the tax base - a measure
describing the percentage change in the ATR which arises from a one per
cent change in the tax base. But as stressed by Norman (1985), this
elasticity is not constant throughout a plecewise linear tax function
such as that above. Instead, the average (and total) tax elasticity
takes a sawtooth pattern as income increases. A separate elasticity
value should therefore be calculated for labour in each occupation and

industry. The basis of calculation is derived as follouws.

The tax schedule which has been applied to ORANI's measure of labour

income can be written as
T = f(Y) - R + tW (30)

where T is net tax per- person on basic wages plus imputed tax, Y lIs

annual basic wages per person and f(Y) 1is the personal income tax

schedule applied to those wages, rebates R are independent of income, W
ts the imputed return to self-employment and t is the average tax rate
applied to that income which, as explained in the previous subsection,

is assumed constant.

It is easiest to consider first the tax elasticities appropriate where

there is no imputed return to self-employment, i.e., where W=0. The tax

elasticity concept used by Treasury is an elasticity of total

tax eq which, for this group, is measured by

e e (y) (3N

il

T

Q{D—

o ]
1}

This elasticity is greater than unity when the personal tax structure is

progressive. The reason s that when ATR is rising, the marginal tax

rate ['(Y) must exceed the average tax rate T/Y.
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The tax elastlicity used In the fiscal extension Is an elasticity of the

average tax rate £a which when W=0 is gliven by

aTR = £ . £ R
Y Y y (32)
. Lda | 2w f
sothat ey = gy Ty = o7 ‘M L :wx * mlm_ (33)
¥ ¥
L I ) - By
T T
or ﬁb = m.—. -1 szv

Using the ab
g above result, 4 will be greater than zero when the tax

structure is progressive.

For each occupation and Industry without an imputed return to self-
employment and with a particular value of basic wages per person Y, the
average tax el i . :
: g elasticity w» can be caleulated by dividing total wage
ncome by the total taxes of wage earners net of rebates, then

multiplying the result by the appropriate marginal tax rate f'(Y) and
subtracting a value of unity.

For those occupations and Industries where there s also an {mputed
return to the self-employed, some adjustment must be made to the zw »w:
which tax progressivity on labour income is modelled, since nmx%M on
labour income now comprise a progressive component applied to zmmnw mma
salaries and a proportional component applled to the imputed 1mmuﬂ: to
the self-employed. For labour in the occupations and industries
affected, the elasticity of the average tax rate with respect to nra n(

base can be recalculated as ) -

Y+ ¥
€p = £10Y) + £t} -1
v - ¢l (35)

where Y is basic wages, W is imputed Wwages of the self-employed, T is
the taxes net of rebates pald by wage earners and the mmps-mauwowma
£'(Y) is the appropriate marginal tax rate on the basic wage income mv
the statutory personal tax schedule and t i{s the average (and amqwn:mww

tax rate on the return to the self
~employed implied by the 5
Table 6,11, ’ e !

n
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[NB Since September 1990, elasticities of average tax rates have been

calculated according to the following equation:

e BNy (352))
A T

The resulting matrix of average tax elasticities is also computed
automatically in the process of solving FH-ORANI. Once again, the exact
values depend on whether the returns to the self-employed are allocated
to labour or non-labour income. Table 6.15 shows the elasticities
appropriate to a long run simulation, where all the returns to the self-
employed are treated as returns to labour. Table 6.16 shows alternative
short run values for the agricultural, forestry and fishing industries,
where none of the returns to the self-employed are allocated to labour

for these industries.

The tax elasticities are used in the fiscal extension to model tax
progressivity, whether or not the tax regime is indexed. When the tax
structure is not indexed, the elasticities model how the average tax
rate changes as the nominal tax base m:m:mmm. Under the assumption of
full indexing, the elastlcitles model how the average tax rate changes
as the real tax base changes. Full fndexation implies that as the price
level increases, each point on the tax schedule in Figure 6.1 is moved
out along a ray from the origin, the proportionate distance along the
ray being the extent of the price increase. Since both the average and
marginal tax rates are therefore unaffected by a price increase alone,
the appropriate values of €, are not themselves affected by
indexation. Instead, indexation determines whether average tax rates

respond to nominal or real increases in the tax base, as asserted.

for any simulation, the assumption that elasticities are approximately
constant for each occupation and industry {but not between occupations
and industries) is reasonable except for those groups initially close to
a personal lIncome tax bracket border who would be driven across that
border under the experiment in question. For these groups, the discrete
change in their marginal tax rate should cause a discrete jump in both
ATR and €q- However, the modelling would be adequate for capturing the
fiscal drag which occurs without indexation, since this phenomenon
depends on e, 5 0 within a single tax bracket as much as It depends on

discrete Jumps in A hetween tax brackets. The modelling can also
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partially capture the disincentive effects on labour effort (similar to
poverty trap effects for the unemployed) associated with increases or
discrete jumps in the marginal tax rate. Recall that within the fiscal
extension, the supply of hours worked depends on wages and :o:xu»cocm
income, where both are net of income tax. The values of ¢, tend to he
higher In low tax brackets than they are in higher tax cwmwxmnm. while
within a single tax bracket they are also higher at the low end of the
geale than at the top.

Finally, the taxes on labour and non-labour income calculated in these
subsections can be compared with independently published aggregates,
For long run simulations, the taxes on labour and non-labour income were
calculated as $11 281.759 million and $4 656.118 million, respectively,
giving a total tax take of $15 937.877 million. This compares with
published aggregates of $10 397.6 million for net PAYE deductions and
$5 556.8 million for all other direct taxes (Treasurer 1979, p. 200},
giving a total of 415 954.4 million. The aggregate direct taxes
caleulated for FH-ORANI are therefore well within one per cent of the
published total. The apparent differences in the component parts are
explained by the fact that the fiscal extension's measure of taxes on
labour income includes taxes on the imputed return to the self-employed
as well as PAYE deductions. When the above methods are used to
calculate total taxes (net) on basic wages alone, the result of

$10 194,19 million is within 2 per cent of the published total for PAYE
deductions.50

50 Total taxes {net) on basic wa
ges alone are also calculated
Mcnosmnnnm-< by the computer program LABTAX and written to mmn
emporary file of type TMLATDT under the variable name TNTBW. i
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TABLE 6.13 : TAXES ON LABOUR INCOME BY OCCUPATION (ROW) AHD INDUSTRY (COLUMN) FOR FH-ORANI - LONG RUN VALUES 1978-79

($m)

COLUMN 1 2 3 Y 5 ) 7 8 9 10
oK 20 4,785
1 0.018 0.027 0.043 0.020 0.024 v.226 0.185 0.073 4.559 .

2 0.071 0.091 0.133 0.0u8 0.068 0.204 0.167 0.025 4,750 1.357
3 0.000% 0.002 0.001 0.002 0.000% 0.021 0.017 0.000% 17.536 4,931
4 0.158 0.242 0.299 0.097 0. 148 0.730 0.597 0.214 3.507 1.815
5 0.059 0.091 0.112 0.059 0.064 0.277 0.226 0.105 1.409 1.123
6 0.026 0.035 0.049 0.018 0.031 0.-160 0.131 0.018 0.095 0.271
7 0.095 0.109 0.177 0.086 0.007 0.089 0.074 0.010 0.388 0.009
8 0.211 0.337 0.405 0.174 0.306 1.012 0.830 0.504 5.572 4.397
9 19.258 48.252 32.307 5.313 28.867 46.175 42,274 3.629 22.755 11.917“
10 0.000% 0.000* 0.000* 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000
COLUMN
TOTALS  19.898 49,186 33.525 5.816 29.516 48,896 4,502 k.579 60.571 30.604
COLUMN 1 i2 13 14 15 16 17 18 19 20
ROW
2.56 8
1 0.382 4,090 11.210 33.787 4. 064 1.307 12.560 2.845 1.684 1.32
2 0.027 2.947 7.2U6 10.848 1.303 0.612 4,223 2.255 2.280 1.045
3 14,148 1.468 3.925 14,159 1.704 3.822 3.905 13.394 3.445 2.878
4 0.000% 2.1386 4,810 8.434 1.016 2.067 4,375 16.635 5.902 4,086
5 0.0ou4 9.727 15.327 23.069 2,774 2.947 1.710 9.150 3.451 2.576
6 0.000% 0.349 1.082 1.677 0.203 0.216 0.082 1.163 0.279 0.159
7 0.009 0.099 0.180 0. 141 0.017 0.033 0.371 53.759 0.110 0.148
8 0.000%  15.308 43,535 51.588 6.207 15.888 7.122 61.041 20.035 12.635
9 0.000% 0.238 0.341 0.206 0.024 0.078 0.0u46 2.739 0.314 0.1587
10 0.000% 0.000% 0.000% 0.000% 0.000* 0.000% 0.000% 0.000% 0.000% 0.000%
COLUMN
TOTALS  14.5610 36.610 87.655 143,910 17.311 26.969 34.993  162.981 37.500 25.011

o

COLUMN 21 22 23 24 25 26 27 28 29 30
ROW ’
1 1.018 1.427 0.913 0.2u4 4.968 0.503 2.283 0.617 0.583 0.137
2 0.515 1,161 0.555 0.179 2.173 0.446 1.970 0.510 0.961 0.199
3 1.394 2.701 3.974 1.004 4.958 2.855 2.324 1,111 1.092 0.428
4 1.373 3.115 9.158 3.808 5.131 3.458 4.235 1.256 2.095 0.1468
5 0.760 1.617 1.840 0.409 5.983 1.179 3.914 0.491 1.574 0.523
6 0.036 0.193 0.157 0.044 0.469 0.083 0.349 0.064 0.199 0.04Y
7 0.026 0.263 18.733 4.729 0.227 0.002 0.000% 0.004 0.033 0.100
8 4,201 9.916 13.490 3.369 19,748 5.867 15.634 3.362 g.ou2 3.414
g 0.038 0.048 0.017 0.001 0.713 0.000* 0.053 0.807 '0.080 0.272
10 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000* 0.000* 0.000%
COLUMN
TOTALS 9.361 20.481 48.836 13.787 44,368 14,394 30.761 8.222 14,659 5.585
COLUMN 31 32 33 34 35 36 37 38 39 4o
ROW
1 0.674 0.525 0. 104 0.176 0.317 0.311 0.324 0.714 0.228 0.827
2 0.834 0.725 0.360 0.498 0.317 0.262 0.575 2.428 0.46Y 0.399
3 1.371 1.515 0.496 0.709 1.191 1.926 2.684 7.892 1,724 4,420
4 1.582 2.069 0.720 0.584 1.236 1.720 2.862 6.932 1.881 3.456
5 1.385 1.200 0.553 0.302 0.689 0.608 1.451 1.102 0.490 1.836
6 0.086 0.072 0.060 0.019 0.105% 0.049 0.0t 0.308 0.048 2.268
7 1.024 0.542 0.362 0.048 0.578 0.139 2.241 7.898 0.289 0.012
8 8.129 9.370 5,179 3.777 5.332 4.935 12. 109 36.930 14,191 22.126
3 0.020 0.009 0.011 0.000% 0.011 0.012 0.000*" 0.024 0.001 0.967
10 0.000% 0.000% 0.000% 0.000% 0.000* 0.000* 0.000% 0.000% 0.000%* 0.000%
COLUMN
TOTALS 5.105 16.027 7.345 5,112 9.776 3.9b0 22.285 64,228 16.318 36.311



INDUSTRY {COLUMN) FOR FH-ORANI - LONG RUN VALUES 1978-79

TABLE 6.13 : TAXES ON LABOUR INCOME BY OCCUPATION (ROW) AND
($m) {Cont'd)
COLUMN I 42 43 4y 45 ug u7 u8 49 50
ROW
1 0.611 0.383 0.382 2.970 0.730 U, by 1.635 1.136 1.304 10.412
2 0.295 0.493 0.538 1.805 1.218 0.283 23.605 4.510 0.728 5.404
3 1.024 Yy 443 5.322 2.1 2.742 1.308 10. 166 11.420 0.665 7.664
i 1.234 2.483 3.584 2.726 4.635 1.372 18.080 13.738 1.132 7.677
5 1.004 0.732 1.206 4,559 1.713 0.761 2.u98 1.640 1.788 5,442
6 0.569 13.450 13.822 0.436 0.092 0.075 0.437 0.489 0.285 0.409
7 0.002 0.000* 0.242 0.054 0.547 0.080 8.578 13.638 0.000% 0.058
8 5.989 6.309 12.627 18.614 14,658 4.906 14,054 29.968 4.613 17.953
9 0.129 0.015 0.031 0.257 0.025 0.004 0.035 0.010 0.040 0.117
10 0.000% 0.000* 0.000* 0.000% 0.000% 0.000% 0.000% 0.000* 0.000% 0.000*%
S COLUMN
= TOTALS  10.857 28.108 37.755 33.562 26.361 q.234 79.087 76.548 10.554 55.136
COLUMN 51 52 53 54 55 56 57 58 59 60
ROW
1 1.922 4. 421 1,488 0.960 1.679 3.450 1.167 0.893 1.282 0,350
2 1.719 4,303 0.746 0.767 1.688 2.280 .2U1 0.862 1.419 0.290
3 2.443 5.151 2.518 2.209 2.082 2.370 2.184 2.764 1.088 1.399
i 3.984 7.031 3.265 2.711 2.791 2.198 2.270 3.033 1,244 0.956
5 0.263 1.308 0.658 0.436 1.487 3.807 2.805 3.249 1.917 0.316
6 0.111 0.105 0.046 0.030 0.176 6.169 1.036 0.654 0.305 0.487
7 0.002 0.022 0.008 0.010 0.022 0.053 0.018 0.013 0.020 0.006
8 5,174 7.791 4,359 3.982 6.468 12.220 12.180 20.495 §.012 4,153
9 0.008 0.113 0.000 0.008 0.040 0.019 0.020 0.061 0.056 0.008
10 0.000% 0.000* 0.000% 0.000*% 0.000% 0.000% 0.000* 0.000% 0.000% 0.000%
COLUMN
TOTALS  15.626 30.244 13.089 11.107 16,393 26.567 22.922 32.02% 13.343 7.966
4 X = R fad ; B . = i Ed = Ed 2 ‘ 2~ - ! r,,v.,,g g
F r ¥ 7 ! : : : i ‘
S R S N T B 1 ;
[ A—— AT e !_‘ ‘ |- 1 ] . j 1, N i ‘ I . ; . ; ‘
COLUMN 61 62 63 64 65 66 67 68 59 70
ROW
1 0.963 2.017 17.438 9.296 1.666 2.183 3.460 8.373 1. 146 1.268
2 0.1449 1. 164 18.324 7.366 2.047 2.117 3.970 11111 2.749 1.583
3 2.943 3. 165 8.740 6.083 8.ug6 7.716 10.592 13.817 1.o7ul 0.717
i 2.460 3.533 18.864 7.419 6.959 6.987 11.432 17.506 1.730 2.208
5 1.460 2.280 47.071 17.983 18.426 19.597 29. 140 53.442 11.170 22.732
6 1.291 1.480 4.116 1.173 2.898 1.112 1.601 4,992 4,158 2.318
7 0.000% 0.006 0. 183 0.084 0.034 0.070 0.113 0.214 0.027 0.015
8 9.233 12.010 82.131 37.502 16.330 19.919 26.774 72.453 5. 844 13.970
9 0.039 0.059 0. 154 0.107 0.014 0.017 0.057 0.127 0.030 0.0
10 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
COLUMN
- TOTALS  18.838  25.714  197.021  87.013  56.870  59.719 go.i4o 182,035  28.598  44.852
W
COLUMN 71 72 73 Th 75 76 71 78 79 8u
ROW .
1 3.950 1.570 5.736 1.873 5.210 u.770 1.095 6.015 0.135 1,447
2 6.420 2.020 5.941 2.727 4,634 1.408 1.476 6.122 0.113 1.721
3 1.410 2.852 5.193 4.334 7.191 2.620 2.693 12.930 1.366 3.265
4 4.267 U321 T.424 5.924 9.157 2.621 2.686 12.506 0.965 4,134
5 15.829 3.715 8.547 11.470 15.995 7.815 9.929 47.852 0.288 3.055
6 0.860 0.084 0.560 1.080 0.816 0847 0.288 1.656 0.060 0.216
7 0.035 0.225 0.034 0.024 0.020 0.025 0.009 0.075 0.052 0.041
8 5.271 6.135 11,697 18.388 26.619 6.363 3.973 20.938 4.913 19.631
9 0.026 0.023 0.010 0.012 0.027 0.080 0.009 0.030 0.017 0.013
10 0.000% 0.000% 0.000% 0.000* 0.000% 0.000% 0.000% 0.000% 0.000% 0.000*
COLUMN
TOTALS  38.069 20.946 45 142 45.833 69.669 21.710 22.159  108.125 7.509 13.523
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TABLE 6.13 : TAXES ON LABOUR INCOME BY OCCUPATION (ROW) AND INDUSTRY (COLUMN) FOR FH-ORANRI - LONG RUN VALUES 1978-79
(4m) {(Cont'd)

COLUMH 81 82 83 84 85 86 87 88 89 90
FoH 3 611
. 120 0.551 20.955 1.850 11.737 1.732 42,327 37.903 .
; ;:%33 g 650 0.323 19.956 2.110 10.365 2.231 27.167 24.637 u.3§g
3 10.260 1. 149 2.568 4,329 1.246 2.917 110.548 96.486  201.099 %3€&
Y 9.857 1. 146 1.701 20.820 5.274 9.864 18.1416 38.901 331.114 ;.180
5 6.650 0.367 3.438 51.975 5.544 9.219 26.236  164.583 69.784 1, B0
6 0.551 3.163 0.373 3.482 0.193 3.614 56.659  14b6.124 12.169 0.3u
7 0.178 0.091 0.021 0.139 0.002 0.082 0.095 0.555 4,637 3.2 2
8 32,114 1.371 3.184 36.094 5.036 33.472 30.065 195.325  157.777 g.ogu
9 0.030 0.000% 0.020 0.426 0.022 0.470 0.359 8.u28‘ 6.653’ e
10 0.000% 0.000% 0.000% 0.000% 0.000% 0.0004 0.000% 0.000 0.000 0.0
?3%?5? $5.300 8.057 12,278 158.176 21.276 81.740 246.339 719.896 BU5.775 US51.743
COLUMN 91 92 93 gk 95 96 97 98 99 10U
ROW .z
. 0.31 1.885 8.781 33.931 6.683 12.540 5.834 9.453 4o
; g.??g o.gsg 0.883 5.841 4,509 28.101 43,797 6.151 3.431 0.976
3 71.126 14,866 83.225 14,568 14,846 $.335 7.262 47,321 28.854 7.208
i §.402 8,764 13.718 53.500 23.359 34,407 63.276 226.827 50.611 4. 1
5 48.553 17.899 8.715 25.608 11.796 18. 154 71.706 1,131 0.522 o.; 3
6 17.554 0.085 0.659 5.019 2.884 0.698 1.672 0.726 0.146 0. 2
7 0.016 2.869 0.088 0.434 1.554 0.751 0.081 0.329 0.038 0.269
8 6.472 1.807 128.789  126.173 63.603 31.068 64.238 8.230 1.269 0.863
9 0.024 0.002 0.679 0.544 0.176 0.791 0.174 0.047 0.008* 0.027*
10 0.000% 0.000% 0.000% 0.000* 0.000* 0.000% 0.000*# 0.000% 0,000 0.000
COLUMN

642 240.46B  156.560  129.986  264.746 296.596 94,332 18.922

£
o
oo
0
=
ny
o
[o4)

TOTALS 153.694

L]
4
e
%
-
.

3 r h
L - I i J A % i O A
COLUMN 101 102 103 104 105 106 107 108 109 110
ROW
1 10. 604 141.255 0.000% Th. 742 10.057 296.661 453,283 48.757 6.152 1.627
2 7.910 52.699 0.000% 54,944 15.970 235.273 347,469 112.709 72.708 5.579
3 63.496 248,674 0.000% 66.627 3.702 10.863 15,334 23.054 29.935 60.508
4 4y el 67.755 0.000% 174,153 30.211 129.273 48.975 65.311 43,334 i8.526
5 1.353 8.389 0.000% 14,005 7.826 12.028 4,786 9.700 9.857 0.994
6 0.446 2.002 0.000% 10.775% 0.896 3.628 2.870 2.298 1.800 0.825
7 0.151 0.357 0.000% 0.938 0.872 6.683 1.397 1.858 0.575 14,339
g 2.790 16.612 0.000% 82.496 16.493 48.566 33.911 144,785 33.142 15.376
9 0.084 0.408 0.000% 9.546 1.065 2.306 4.606 3.501 7.211 3.121
10 0, 000% 0.000% 0.000% 0.000* 193.966 0.000% Q.000% 0.000% 0.000% 0.000%
COLUMN
TOTALS 231.476 538. 150 0.000% 1488.226 281.057 745.281 912.5631 411.973 204 714 121.095
COLUMN 11 112
ROW ROW TQTAL
1 0.080 0.000% 1472.384
2 0.709 0.000% 1287.411
3 2.058 0.000% 1917.071
El 0.224 0.000% 2043.756
5 0.135 0.000% 1113.036
6 0.035 0.000* 357.397
7 0.000% 0.000% 160,165
8 0.000% 0.000%* 2416.002
9 0.000% 0.000* 320.571
10 0.000% 0.000% 193.966
COLUMN
TOTALS 3,200 $,000%11281.759
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ATION (ROW) AND IHDUSTRY (COLUMN) FOR FH-O

RANI - ALTERNATIVE SHORT RUNM

TABLE 6.1 : TAXES ON LABOUR INCOME BY OCCUP
VALUES FOR AGRICULTURE, FORESTRY AND FISHING INDUSTRIES 1978-79 ($m)
COLUMN 1 2 3 4 5 6 7 8 K 10
RO
1 0.018 0.027 0.043 0.020 0.024 0.226 0.185 0.073 4.558 4.785
2 0.0M1 0.091 0.133 0.048 0.068 0.204 0.167 0.025 4.750 1.357
3 0.000%  0.002 0.001 0.002 0.000*  0.021 0.017 0.000%*  7.703 1.633
3 000 Sz o299 0097  0.ME 0730 8% o.21  3.507 1.0
: o9 0091 0.2 0.05  0.084 0.2 0.226  0.105  1M09 1083
6 0.026 0.035 0.049 0.018 0.031 0.160 0.131 0.018 0.095 0.271
3 0.095 0. 109 0177 0.086 0.007 0.089 0.074 0.010 0.388 0.009
8 0.211 0.337 0.405 0.174 0.306 1.012 0.830 0.504 5.572 4.397
g 11.998  0.000%  0.000%  1.797 0 do0* 21.094  32.590  0.31  22.755 1.917
10 0 000"  0.000%  0.000%  0.000%  0.000% 0 000% 0.000%  0.000%  0.000%  0.000%
COLUMN
TOTALS  12.638 0.934 1.218 2.300 0.64g  23.815  3u4.818 1.264  50.738  27.306
COLUMN 11 12 13 14 15 16 17 18 19 20
ROW
1 0.382
2 0.027
3 0.225
i 0.000%
5 0.044
3 0.000%
7 0.009
8 0.000%
9 0.000*
10 0.000*
COLUMN
TOTALS ~ 0.687
L A R B D S ‘
S IS SR B TR IR B R
- RS DA B A RN R T D
) L ! | R U R N
TABLE 6.15 : AVER
5 1958533 TAX ELASTICITIES 8Y OCCUPATION (ROW) AND INDUSTRY (COLUMN) FOR FH-ORANI - LONG RUN VALUES
COLUMN 1 2
coL 3 4 5 6 7 8 9 10
1 1.573 1.576 1,487 1.571 1.634
2 1.537 1542 1.551 1.576 1531 VSW 193 138 et oo
3 0.000*  0.517 1488 0.434 0.000% :'538 1%? ;'ggg* g‘usa B
3 1.558 1.545 1.546 1.549  1.555 » ¥ . o A
. . . .542 1.547 1.549 0.520
5 1.501 1.517 1.545 1.509 1.506 1 3 . 0.5
: . ) . .537 1.545 1.520 0.8
6 1,043 1.571 1.533 1.661 1.576 : ; g oo
. . . . 1.547 1.553 1.601 0.438 5
7 1.528 1.559 1.538 1,54 1.691 1.555 . 0 tes
! 1,528 1,559 1,538 1.5 1891 555 1.538 1.337 0.417 0.1481
5 . . . . 1542 1,514 1.548 0.370 6
9 4.524 0.000%  0.000%  5.806 0.000%  5.240 i R
) ) ) 3.740 7.008 0.1483 0.84
10 .000* "800
] ol 0.000 0,000  0.000% 0,000  0.000%  0.000%  0.000*  0.000%  0.000*  0.000*
9 TOTALS .2
g 15.218  11.375  12.238  17.190  11.056  17.571  16.104  17.583 6.197 7.836
COLUMN 11 12 i
coL 3 "W 15 16 17 18 19 20
! 0.893 0.425 0.461 0.321 0.321 6
g ;.33; 0.273 0.670  0.143 ozguu 3235? 3'§§§ 3‘233 g Zgg 8'223
) o we o032 0377  0.377  0.672  0.878 i ) :
i 0.000*  0.490  0.518  0.834 0.832 . o 0170 o o
) . . 0.690 0.674 0.676 0.786
5 3.935 0.367 0.449 0.767 0.767 0.468 : g 9.
5 3.035  0.367 0. 419 0.767 0.1 i 0.601 0.560 0.624 0.587
) ) ) 115 0.472 0.723 0.584 0.62
7 9.2u4 0.390  0.528 0.373 0.372 0.546 i g 0%
! 9.2 0.390 0.528 0.373 0.37 5 0.517 0.706 0.864 0.697
. . .895 0.537 0.705 0.783 0
9 0.000%  0.537 0.584 0.381 0.393 0.756 : 900 oo
. ) . -756 0.959 0.851 0.90
10 0.000% 00 0.1
s 0 000*  ©0.000%  0.000%  0.000%  0.000%  0.000%  0.000®  ©0.000%  0.000%
TOTALS  17.74 : 6 ' 6
7.741 4. 054 4.665 5.173 5.177 5.592 §.180 6.u68 6.607 5.162



(COLUMN) FOR FH-ORANI - LONG RUN VALUES

TABLE 6.15 : AVERAGE TAX ELASTICITIES BY OCCUPATION (ROW) AND INDUSTRY
1978-79 (Cont'd)
coLumy 21 22 23 21 25 26 27 28 29 30
ROW
1 0.535 0.7 o884 0.733  0.73  u.Bso  o0.546  0.857  0.533 0.732
» o3  owuu3  0.556  0.460  0.u39  0.428  0.581 0.531 0.873 0.363
3 0.611 0.811 0.407 0.367 0.849 0.382 0.598 0.399 G.6U0 0.821
i 0.535  0.727 V242 0.873  0.795  0.851 0,482 1.099  0.541 0.682
s o039  0.608  0.692  0.654  0.627  0.676 o436 0800  0.460  0.549
& ou92  0.613  0.751 0603  o0.672  0.779  0.450  0.782  0.531 0.602
7 0.562 0.733 0.955 0.904 0.893 0.748 0.000% 2.642 . 0.518 0.812
8  0.539  0.768 1030  1.020  0.711  0.950  0.492 1,090 0.6U1 0.679
9 0.595 1,039 1608  7.187  o0.843  0.000%  0.583 1,317 0.712 0.700
10 0.000% 0.000% 0.000* 0.000% 0.000% 0.000% 0.000% 0.000%* 0.000% 0.000%
COLUMN
" TOTALS  5.U71 6 473 8.126  12.803  6.622  5.654 4,268 9.517  5.449 5.940
e COLUMN 31 32 33 34 35 36 37 38 39 1o
ROM
! 013 0.85  0.778  0.700  0.725  0.369  0.820 0.378 0.788  0.378
> o370  ouss  0.53  o.o7 0.8 0.524  0.533 0.566  0.394 0. 494
S o756 0377 0318 0810  0.862  0.u19 0373 0.hu0  0.389 0,440
i 0.679 0.922 0.958 0.951 0.819 1.135 0.971 1.13% 0.987 1.193
5 0.570 0.619 0.798 0.596 0,624 0.752 0.663 0.806 0.721 0.845
: o254  063%  0.720  0.800  0.632  0.856  0.689  0.T2] 0.763 0.935
7 0.702 0.862 1.01% 0.744 0.743 1,149 0.985 1.259 1.037 1.974
8§  0.715  0.969 1,089  0.710  0.840 1162 1137 1.507 V. 140 1.082
] 0.994 1.220 0.898 0.000% 1.053 1.033 0.000% 1.12% 6.438 1,183
10 0. 000* 0.000% 0.000* 0.000*% 0.000% 0.000% 0.000% 0.000% 0.000% u. 000%
COLUMN
SoeaLs  6.073  6.924  7.160  5.719  6.716  T.Mo2 o 6.131 7.942  12.658  B8.s2U
® : b R = = bl = , a - - o
: . R
e 1 a . . : ‘ : = =
: : . : ' : ' C o0
coLu 41 42 43 4y 45 46 47 48 49 50
1 0.741 0.461  0.420  0.523  0.725  0.668  0.705  0.802 0.6
2 0.417 0.570  0.513 0.671 0.372  0.395 0.371 0.466 0:81; g:g;.g
3 0368  0.487  0.479  o0.584  0.827  0.881 0.845  0.376  0.701 9.103
b 0.836 1.785 1523  0.481  0.689  0.767  0.851  0.944  0.595  0.598
5  0.709 V23 0958  oum8 o062  0.616  0.572  0.688  0.548  0.519
§  0.748 1,105 Vool 0453  0.64%  0.565  0.604  0.700  0.503  0.532
7 1682 0.000®¢ 1.412  0.607  0.763  0.804  0.676  0.906  0.000% 0.674
8 0.869 1.313 1,338 0.478  0.765  0.800  0.748  0.861 0.588 0.583
9 0.981 2.2 1172 0.565  o0.854  0.688  0.633  2.220  0.602  0.776
COLJSN 0.000%  0.000*  0.000* 0,000  0.000%  0.000%  0.000%  0.000%  0.000%  0.000
. ToTaLs  7.350  8.968  8.880  4.809  6.202  6.185  6.005  7.963  4.968  5.824
coLure 51 52 53 5i 55 56 57 58 59 60
1 0.804 0.782 0.857 0.614 0.734 0,382 0.514 0.692
> 0,398  o0.419  o0.441  0.376  0.381  0.469  0.634 0:339 8:253 8'§§§
3 0.917 0.857 0.364 0.729 0.866 0.411 0.605 0.786 0.580 0:830
i o767 o726 0.8 0738 0.716  0.911 0.523  0.676  0.508  0.899
5 0. 645 0.583  0.653 0476  0.676  0.8U5  0.465  0.530  0.M79 0.6ih
&  0.656  0.593  0.664 0.670  0.633  0.738  0.475 0.582 0.437 0.590
7 1888 1008 1102 1007 0808  0.782 ook 0777  0.366  9.756
8 0.781 0.851 0.902 0.774 0.774 0. 364 0.517 0.680 0.487 0'662
9 0.773  0.899 6.922 0.754 0.780  0.376 0.657 0.862 0.569 1.069
COL&SN 3,000 0.000% 0.000% 0.000*% Q.000% J.000* 0.000% 0.000% 0.000% 0. 000%
TOTALS  7.629  6.819  12.802  6.137  6.370  5.278  4.884 5,984  4.575  6.549
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61

0.766
0.386
0.361
0.854
0.617
0.707
0.000%
0.788
0.954
0,000*

5, 434

81

757
. 397
.900
845
639
ER
.824
-906
154
.000*

o-~0o000Q00C

-3

L1548

674
.859
.534
. 765
.529
.584
LT45
.986
932
.00o0*

O st OO

14,609

62

0.682
0.880
0.774
0.662
0.552
0.607
0.780
0.64H
0.647
0.000%

6.227

82

-393
.593
.510
.738
.918
.058
.326
. 483
0.000*
0.000%

-t D e S OO

8.019
92

0.585
0.697
1.567
1.382
1.227
1.239
1.463
1.549
1.997
0.000%

11.707

S BY OCCUPATION (ROM) AND INDUSTRY

TABLE 6.15
1978-79 {Cont'd)
68 69 70

63 gl 65 66 67
0.572 0.545 0.834 0.797 0.864
0.785 0.687 0.427 0.1 0.432
0.659 0.634 0.384 0.366 0.400
0.528 0.547 0.999 0.92v 1.016
0.533 0.472 0.776 0.713 0.175
0.543 0.483 0.761 0.726 0.801
0.574 0.596 0.966 0.872 1.052
0.557 0.521 0.915 0.901 0.995
0.721 0.621 2.473 1. 454 1,188
0.000*  0.000%  0.000% 0.000%  0.000%
5.472 5.108 8.535 7.201 7.523
73 74 75 76 77
0.838 0.828 0.791 0.362 0.752
0.415 0.400 0.398 0.425 0.3814
0.376 0.38) 0.365 0.388 0.361
0.942 0.876 0.881 5.923 0.838
0.740 0.738 0.723 0. 774 0.670
0.7U6 0.759 0.696 0.805 0.711
1.076 1.189 1.524 0.867 0.827
1.109 0.970 0.9u2 0.906 0.770
1.399 1.189 0.852 1.08M 0.827
0 000% 0,000+  0.000%  v.000% 0.000%
7.641 7.330 7.470 6.534 6. 140
{ . ; e ) 4 ! [E
} v S R T { ; {
8 8y 85 86 87
0.442 0.361 0.866
0.759  0.i24  0.413 31332 8'323
0.503 0.416 0.393 Oagu 2"359
1.773 0.851 0.837 0.747 1.690
1.188 0.730 0.716 0.601 0.8
118 0.715  0.723  0.586  0.872
1765  0.952  0.777  0.678  0.910
1.789 0.805  0.788  0.861 0.952
2.693 1.020 1.018 0.795 1.278
0.000*  0.000%  0.000%  0.000%  0.000%
12.029 6.274 6.531 5.136 9.433
a3 94 95 36 97
0.466 0.731 0.1354 -
0.635  0.381 0.331 8:??3 8'222
2,663 0.854 0.428 0.634 0.401
2.43 0.719 0.372 0.1487 0.866
1.219 0.602 0.858 0.469 0.693
1.205 0.586 0.904 0.488 0.713
1.930 0.666 0.809 0.535 0. 946
1323 0.677  0.820  0.611  0.904
1.792 0.8u8 0.182 0.609 9.903
0.000%  0.000%*  0.000%®  0.000%*  ©0.000%
13.663 6.065 5.097 5. 094 5.663

(COLUMN) FOR FH-ORANL - LOHG RU

0.787
0.374
0.893
0.777
0.676
0.693
0.781
0.817
0.923
0.000*

6.723
78

0.798
0.402
0.374
0.928
0.724
0.707
1.067
0.877
1.221
0.000%

7.095

.391
.507
543
.297
.8hg
.835
.981
.966
.352
0.000*

S O OQO - QO

8.7118
98

.527
.694
.599
.563
.40y
425
.588
.15%
-633
.00

COOOOODOOOO

5.188

N VALUES

0.877 0.363
0.425% 0.422
0.3717 0.7384
1.027 0.747
0.806 0.761
0.802 0.752
0.864 0.740
0.891 0.820
1.109 1,042
0.000% 0.000%
7.177 6.029
79 80
0.363 0.759
0.518 0.362
0.1430 0.858
1,129 0.716
0.756 0.606
0.844 0.615
1.062 0.722
1.188 0.725
1.338 1.606
0.000% (. 000%
7.594 6.971
e B T
[ i}
89 90
0.661 1.438
0.361 1.888
0.780 1.850
0.681 11.162
0.587 6.994
0.618 7.396
0.690  15.9u42
0.721 58.324
0.876 311.866
0.000% 0.000%
5.976  416.860
99 100
0.518 0.622
0.718 0.936
0.616 0.974
0.578 3,381
0.445 1.556
0.443 1.663
0.600 2.616
0.731 3,311
1.798 3.646
0.000% 0.000%
6. 447 18.709
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- VALUES
AVERAGE TAX ELASTICITIES BY OCCUPATION (ROM) AND INDUSTRY (COLUMN) FOR FH-ORANI LONG RUN

TABLE 6.15 :
1978-79 {Cont'd)
110
coLuMy 101 102 103 104 105 106 107 108 109
o 0.574 0.510  0.000%  0.367  0.602 1.863  0.u26 o.agx g.;gg g.ggg
> 0.755  0.73%  0.000*  0.460 o.gqg g.;g% 0 213 8'388 .10z 0.5
. 0.000*  0.401 0.67 ) ) .
; ;222 éég? 0.000%  0.951  0.6U5 1,549 1323 077 gg;ﬁ 2.973
s ows 1280  0.000*  0.717  0.689 v.873 0-753 HEIE IS
. 0.000%  0.681 0.5 ) i ) 3
? 8'223 ;:gg; 0.000%  0.932  0.676 1477 1,233 1.223 g.gz; 12.3g§
8 0.794 4195  0.000%  1.048 0.222 z.ggg ! i 8.7g2 0.662 12183
: 0.000% 1,006  0.67 . . ) ) .
0 g'gég* g:ggg* 0 o% 0,000  0.528  0.000%  0.000%  0.000%  0.000% 0.000
gg;itg 6743  16.93  0.000%  6.562  6.500  11.093  8.459 6.312  5.908  25.583
coLuMy 111 112
ROW ROW TOTAL
! 5,439 0.000% 81.031
> 2283  0.000% 70.801
3 1.481 0.000* 81.213
i 67.886  0.000% 185.088
5 2.640  0.000% 95.333
6 3135 0.000%  93.hgH
7 0.000%  0.000% 12B.617
8 0.000*  0.000% 173.477
g 0,000  0.000% 458.683
s 0.000*  0.000*  0.528
COLUMN

.000% 1368.265

[

TOTALS  79.863

TABLE 6.16 : AVERAGE TAX ELASTICITIES BY OCCUPATION (ROW) AND INDUSTRY (COLUMN) FOR FH-ORAMI ~ ALTERNATIVE SHORT RUN
VALUES FOR AGRICULTURE, FORESTRY AND FISHING INDUSTRIES 1978-79

COLUMN 1 2 3 4 5 5
o 7 8 9 10
1 1.573 1.576 1.487 1.571 1.634 1.549 1.553 1.516 0.398 0.721
2 1.537 1.542 1.551 1.576 1.551 1.539 1.545 1.503 0.456 0.400
3 0.000% 0.517 1.488 0.434 0.000* 1.519 1.541 0.000% 0.465 0.777
! 1.558 1.545 1.546 1.549 1.555 1.542 1.547 1.549 0.520 0.956
5 1.501 1.517 1.545 1.509 1.506 1.537 1.545 1.520 0.877 0.593
6 1,443 1.571 1.533 1.661 1.576 1.547 1.553 1.601 0.438 0.585
7 1.528 1.559 1.538 1.544 1.691 1.555 1.538 1.337 0.417 0.481
8 1.554 1.547 1,549 1.538 1.543 1.542 1.544 1.548 0.370 0.680
9 3.810 0.000% 0.000% 8.524 0.000% 5.786 2.604 39.178 0.483 0.840
CQLGSN 0.000% 0.000% 0.000% 0.000% 0.000* 0.000% 0.000% 0.000* 0.000* 0.000%
TOTALS  14.504 11.375 12.238 19.908 11.056 18. 117 14,968 49.753 4. 424 6.034
COLUMN 11 12 13 14 i 1
coL 5 6 17 18 19 20
1 0.893
2 1.397
3 1.980
4 0.000%
5 3.935
6 0.000%
7 9.244
8 0.000%
9 0.000*
10 2.000%
COLUMN

TOTALS 17,449




6.3 Aggregated Government Revenue and Ezpenditure Account

The next main component of the FH-ORANI database is an aggregated
government revenue and expenditure account which containsg government
budget aggregates as they appear in published sources, not necessarily
as they can be calculated from disaggregated FH-ORANI egstimates. In
this way, budget shares more recent than 1978-79 could, if required, be
combined with the 1978-79 disaggregated breakdowns in the FH-ORANI
database. One complication is that the FH-ORANI database definitions of
particular budget items do not always correspond to the definitlons used
{n such sources as ABS (1981c). Some ad justments therefore need to be
made to published C[ligures to correct for these differences in

definition.

As a first step, Table 6.17 at the end of this section gives unad justed
published figures for the various types of taxation revenue from ABS
{1981c, p. 5) together with unad justed figures for other components of

government revenue and expenditure from ABS (1981b, pp. 18-19}).

The major adjustment which needs to be made is to recombine various tax
and subsidy components S0 that they correspond to Input-Output
definition of Customs Duties and Commodity Taxes (net) and Indirect
Taxes {net). ABS has provided information which shows that the Input-
Qutput measure of Commodity Taxes (net) for 1978-79 includes: all
customs duties on exports; an unknown portion of customs duties on
imports {for those instances where excise |is jevied on Australian
production of the same commodity); all sales and excise taxes; 79.5 per
cent of gambling tax; 98.7 per cent of llquor taxes; and 7.8 per cent of
stamp duties nei. The remaining portions of gambling and liquor taxes
are allocated by ABS entirely to the Input-Output category indirect
Taxes nec. Of the 92.2 per cent of stamp duties nei that are not
allocated to Commodity Taxes {net), $336.7 million is designated by ABS
as an Indirect Tax nec on investment rather than on production. This
$336.7 million covers such things as stamp duties levied on the sale of
secondhand capital equipment and has in the past been ignored when the

standard ORANI database has been created from the Input-Output database.
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The same informatlon also shows that only $185.7 million of primary
production taxes and $422.2 million of taxes on the ounership and
operation of motor vehicles have been divided between Indirect Taxes nec
and Commodity Taxes (net). The difference between these figures and the
totals shown in Table 6.17 represents, in the case of motor vehicle
taxes, the portion paid by households rather than businesses, This is
treated as a direct transfer from households to government and omitted
from the Input-Output table accordingly. In the case of primary
production taxes, the difference between the Table 6.17 figure and the
Input-Output figure presumably also represents some direct transfer
component which has been omitted from the Input-Output table. Of the
amount of primary production taxes included in the Input-Output table,
94,2 per cent has been allocated to Commodity Taxes {(net) rather than
Indirect Taxes nec. Of ar¢ motor vehicle taxes included in the Input-

Output Table, 3.2 per cent has been allocated to Commodity Taxes (net).

Finally, the ABS Public Authority Finance section's control totals used
{n the construction of the Input-Output Section's measure of Indirect
Taxes nec show that $151.8 million of other taxes, fees and fines and
$298.6 million of State and Commonwealth Covernment subsidies are
counted in Indirect Taxes nec rather than Commodity Taxes (net).

On the basis of this information, the published totals of Table 6.17
have been recombined to provide the aggregated government revenue and
expenditure account shown in Table 6.19. Some intermediate steps are
shoun in Table 6.18. Firstly, the final figure for Customs Dutles and
Commodity Taxes (net) has been calculated by adding all customs duties
in Table 6.17 to the relevant portions of other items in that table
which correspond to the Input-Output measure of Commodity Taxes (net),
whose components were outlined above. Other Indirect Taxes (net) is
then calculated by combining the portions of gambling tax, liquor taxes,
stamp duties nel, primary production and motor vehicle taxes, State and
Commonwealth Government subsidies that do not correspond to Commodity
Taxes (net). Other Covernment Revenue combines the income from public
enterprises and interest, rent, dividends and royalties, together with
estate and gift duties from Table 6.17 and the $373.5 milllon of motor
vehicle taxes, $97.4 million of primary production taxes and $336.7
million of stamp duties nei not included in Commodity Taxes (nmet) or
Indirect Taxes nec,
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rect tax on labour income uses the database

with direct taxes on non-labour
me tax total of Table

Elsewhere in Table 6.19 di
imate of the previous subsections,

residually from the inco
ince it includes an egtimate

The disaggregation

est
income being caleulated
6.17 HMHere the database estimate 1s used s
{mputed return to the self-employed.

of taxes on the
ployment benefit and means-tested

of cash benefits is based on the unem
20), where means-tested transfers are

transfer flgures in ABS (1984b, p.
tnvalid and other permanent

comprise old age benefits,
and widows, deserted wives,

taken to

disablement benefits,
51

divorcees and orphans

benefits.

poses, Table 6.19 also shows the estimates of those

For comparison pur
jtems available from the FH-ORANI

ue and expenditure
y with the ad justed published figures

sation of the

aggregate reven
database. The biggest discrepanc

oceurs in property taxes, and is caused in part by typicall

indirect tax figures for agricultural industries.

gives the relevant fiscal share coefficient values

Finally, Table 6.20
m the revenue and expenditure

which have been caleulated directly fro
account data of Table 6.19, along with their positions in the FH-ORANI

database.

or over 90 per cent of a

51 These categories account f
sickness benefits, sole parents’

benefits, the remainder being
penefits and social security payments nec.
means-tested benefits nevertheless accords W
distribution of benefits among

section and relevant for consumption behaviour.
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TABLE 6.17: GOVERNMENT BUDGET ITEMS 1978-79

Item
$ million
1. Taxation Revenue
Income tax - individuals
c - companies R
ustoms duties - imports N
S ~ exports PR
ales and excise tax (e
Payroll tax HINE:
Property taxes HERE
Primary production taxes ik
Liquor taxes s
%mscwuzm taxes 9.7
axes on ownership of vehicl e
Stamp duties nei ° Son
Other taxes, fees, fines t2 o
Estate, gift duties San o
288.9
Total taxation revenue 29 7
29 4657
QOther revenue
income from public ent
erprises
Interest, rent, royalties, dividends w h5ao
093.0
Total other revenue
3 821.0
Total Revenue 6.1
33 286.7
2. Expenditure
MMMMW oozwm;w«wo: expenditure ]
capital expenditure RIAER
Cash bomolies tal oo sons (incl. asset purchases) 7 922.0
Subsidies P e
All other expenditure e
. 3 911.0
Total expenditure
38 610.0

SOURCE: ABS (1981b) and (1981c).
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TABLE 6.1B8: CONCORDANCE BETWEEN INPUT-OUTPUT TAX CATEGORIES AND RELEVANT GOVERHMENT

BUDGET 1TEMS 1978-79 (3m)

Input~Output Tax Categories

Other
Commadity tndirect Goverament
Government Budget ttems Taxas tnet) Taxes nec  Revenus Total
1363.0
Customs duties - imports 1363.0
93.5
- exports 93.5
5614.5
Sates and excise tax 5614.5
97.4 283.1
Primary production taxes 174.9 10.8
.1 157.5%
Liquor taxes 155.4 2
8.1 479.7
Gambling }sxes 381.6 9
73.5 795.7
Taxes on ownership of vehicles 13.7 408.5 373
Stamp dufies nei 62.9 406.2 336.7 805.8
i 624.0 624.0
Other taxes, fees, fines
288.9 286.9

Estate, gift duties

Income from public enterprises

Intersst, rent, royalties, dividends

Subsidies

Total

2722.0 2722.0

109%.0 1099.0
~315.4 -298.6 -614.0
75441 627.1 5541.5 137112.7

SOURCE: See toxt.
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TABLE 6.19: GOVERNMENT REVENUE

AND EXPENDITURE ACCOUNT 1978-79

ORANI or Fisca:
Database

1tem $ million Share Comparison $m
Income
Direct tax - labour 11 281.8 .3453 11 281.8
- non-labour 4 631.5 L1418 4 656.1
Payroll taxes 1.539.7 L0471 1 507.0
Property taxes 1 507.0 .06 1.186.0
Other indirect taxes (net) 627.1 0192 784.3
Customs duties and commodity 7 5441 .2309 7 814,17
taxes {net)
Other government revenue 5 541.5 L1696 na
Total Government Revenue 32 672.7 1.0000
(net of subsidies)
Expenditure
Final consumption expenditure 16 773.0 RURE 17 857.5
Unemployment benefits 910.0 .0239 na
Means-tested transfers 4 468.7 L1176 na
to persons
Non-means-tested transfers 4 011.3 . 1056 na
to persons
Other outlays 3911.0 . 1029 na
Total current expenditure 30 074.0 L1915
Investment expenditure 7922.0 .2085 na
Total government expenditure 37 996.0 1.0000
[Borrowing requirement = 5 323.3)
SOURCE: See text.
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TABLE 6.20: SHARE COEFFICIENTS FROM GOVERNMENT REVENUE AND EXPENDITURE

ACCOUNT 1978-79

1.

3.

Revenue share parameters:

PDOG(1) = mwr" 0.3453  PDO6(2) = mMr = 0.0471  PDOB(3) = mwx = 0.1418
PDOG(H) = ST% = 0.0461  PDOG(5) sl = 0.0192  PDOG(6) = s¢ = 0.2309

PDOG(T) = mw = 0.1696

Expenditure share parameters:

PDO5(1) = mm = 0.4415  PDO5(2) = mw = 0.2085  PDOS(3) = mm = 0.0239

PDOS(Y) = mm = 0.1176  PDOS(5) = mm = 0.1056  PDOS(6) = wm = 0.1029

PDOS(7) = wm. - 0.5577  PDOS(8) = wm. : 0.0303 PDOS(9) = mm_ - 0. 1486
PDO5( 10) = wm. = 0.1334 PDOS(11) = mm. = 0.1300

Other parameters:
PDOB(B) = G = 379.960 PDO6(9) = R = 326.727 PDO6{10) = G' = 300.740

(These values imply that AGB and AGC are denominated in $ millions.]

1.200 = 58 - = st -
5 PDOB(13) mo 1.1704  PDOB(12) = mo = 1.3709

PDO6(11) = S

"

"

(s« 8- st -

[¢] o

SOURCE: See text.
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6.4 Behavioural Parameters and Miscellaneous Data

The next main requirements for the flscal database extension are the

following:

[@))] The behavioural parameters relating to labour supply,
aggregate consumpt ion and saving.

(2) A number of share coefficlents relating to the personal
rather than functlonal distribution of income.

(3) Population share coefficients for various demographic and
employment status categories.

(1) The share of aggregate nominal private consumption

expenditure accounted for by the consumption of employed

persons.

Values for the behavioural parameters are shown in the first part of
Table 6.21 at the end of this section. The elasticities of labour force
participation with respect to real wages, the unemployment rate and real
non-labour income are taken from the survey of fAustralian estimates by
Kerrison (1986a). The transformation elasticlty of occupational choice
with respect to expected real wages is taken from Powell, Parham, Sams,
Hiep and Rimmer (1984). The elasticities of consumption, savings and
hours worked with respect to real non-labour income and real wages are

taken from Tulpulé (1980).

The next coefficients shown in Table 6.21 are those related to the

personal distribution of  income. The required coefficients
% #

include w<a and mmo , the shares of different types (") of non-labour

income in the total non-labour income of the employed and all others,
*

respectively. In addition, the coefficients mw: describe the shares of
different types of non-labour income in the total non-labour income of
the group Jjudged to adjust its labour force participation at the
margin. Econometric work suggests this group is the retiring group
(persons 55 years and over) in the period relevant for FH-ORANI
experiments (Kerrlison 1986a). Finally, the coefficient mm gives the

share of aggregate disposable income of employed persons accounted for
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by disposable labour income.

The primary source of this information is the ABS 1981-82 Income and
Housing Survey. Kerrison (1986b) summarises data obtained from the
survey on the sources of income for various demographic and employment
status categories. From this summary, round values for the share
coefficients can be obtained. These are shown in the second section of
Table 6.21. All the values are based on the pre-tax data of the Income
and Housing Survey, although for some coefficients, the required post-
tax shares could be calculated from the pre-tax data along the lines of

Meagher and Agrawal (1988).

Kerrison (1986b) also gives a value for the required population share
coefficient mw. This is reproduced in the next section of Table 6.21,
along with a value of mu , the unemployment rate, which has been taken
from 1978-79 data sources (ABS 1980, 1981a) rather than the 1981-82

Income and Housing Survey.

The last coefficient is S®, the share of aggregate nominal private
consumption expenditure accounted for by the consumption of employed
persons. One source of this coefficient in future updates of the fiscal
database extension would be the ABS expenditure surveys. Currently, an
estimate is obtained by accepting the fiscal extension's modelling
assumption that the unemployed and those not in the workforce consume
all of their income. Kerrison (1986b) shows that the total income of
this group in the 1981-82 income survey was estimated to be $19 564.5
million, while the Australian National Accounts show aggregate 1981-82
private consumption expenditure to be $91 234 million (ABS 1985). Given
the assumption of the model, this implies a consumption share for the
unemployed and those not in the workforce of roughly 21 per cent, giving
a consumption share for the employed of 79 per cent. It seems fairly
reasonable that the employed, who account for 60 per cent of the total
population (Kerrison 1986b), should account for more than 60 per cent of
aggregate private consumption. We assume, however, that this 1981-82

proportion can also be used to characterise the 1978-79 consumption

share.
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TABLE 6.21 : mm:m<~o=z>r PARAMETERS AND MISCELLANEOUS SHARE COEFFICIENTS
1978-79

1. Behavioural Parameters.

Labour force participation:

PDOT(1) = 4“ = 0.057 PDOT(2) = 4m = -0.010
PDOT(3) = v3 = -0.030
Occupational cholce:
PDOT(N) = o = 0.1
m
Supply of hours per person:
1
PDOT(S) = v) = -0.0620 PDO7(6) = v2 = -0.0633
Aggregate consumption:
PDOT(7) = <M = 0.1361 PDOT(B) = +2 = 0.6612
Aggregate saving:
1
PDOT(9) = v, = 0.2605 PDOT(10) = «M = 1.2661
2. Personal Distribution Share Coefficients.
PDOB(S) = sB = 0.90 PDOB(6) = 8¥ = 0.00
ym ym
PDOB(7) = 8" = 0,00 =57 -
- PDOB(8) = Sym 0.10
PDOB(9) = sB = 0.30 PDOB(10) = s¥ = 0.10
yo yo
PDOB(11) = 57 = o, = s -
vo 35 PDOB(12) = m«o = 0.25
PDOB(1) = sB = 0.4 -5 .
vn 0 PDOB(2) = Syn = 000
PDO8(3) = ST = 0.4 =87 -
(3) gn = 0-40 PDOB(U) = Sy = 0-20
PDOB(13) = mm = 0.80
3. Populatlion Shares.
u
PDOB(14) = S| = 0.063 PDOB(15) = wm = 0.35

k. Consumption Share.

PDOB(16) = S® = 0.79

SOURCE: See text.
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6.5 pata for the Modified Horrldge Extension

Data for the modified Horridge extension not already contained on the
standard ORANI database are provided in fairly crude form, and subjected
to further manipulation before being used in the computation of
coefficient submatrices. This manipulation is carried out in the INFDAG
computer program and was outlined in Table 4.9 (under headers FHO!

through FHOU).

The raw Horridge data to be included on an expanded CID and PARAMS file
were desoribed earlier in Tables 4.6 and 4.7 (under headers CHOY, CHOZ
and PHO1). The raw data include Australian shares of industry capital
stocks, four overseas transactions ratios from the Australlan National

Accounts, and a value for the dynamic ad justment parameter X.

The required elements of the CID and PARAMS files can be obtalned as
follows. Values for the Australian ownership shares of industry capital
stocks are available in Bruce (1986), and reproduced in Table 6.22,
though more recent values are also available from ABS sources for some
industries. The values could be recomputed to reflect foreign debt as
well as equity if the model is to be used to fully explain the current

account deficit, as noted in Chapter 3.

The CID also requires four macroeconomlic ratios to be provided from the
fustralian MNational Accounts - these being rentals from overseas,
rentals to overseas (net of tax), savings invested locally and savings
invested overseas, each as a proportion of GbP. Horridge (1985b)
presents values for 1977-78, while the updated values used in the 1978-

79 database are as follows:

i

CHO2(1) = Rp/GDP = 0.0026 CHO2(2) = Rq/GDP 0.0157

"

CHO2(3) ma\nov = 0.2102 CHO2(l) = Mn\ncv = 0.0006

Finally, the PARAMS file requires a value for the parameter A which
summarises the quasi-dynamics of the Horridge closure. Horridge (1987}
has recomputed a table of values, reproduced here as Table 6.23. The
model user can pick a value of i which corresponds to the desired values
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of assoclated variables, including an assumed length of the long run
solution horizon, Horridge himself chooses a 20 year horizon and

agsumes balanced growth of 2 per cent per annum in the intervening

perilod in the absence of a shock. Thus @ = u = 0.02, which

with © = 20 and an annual depreciation rate of D =

. = 0.07 (a rough average
rom the ORANI database) yields 1 = 0.53. For shorter run forecasting

applications, either of the following combinations also use the average
D=007T:a=u=0.02 t=5andD = 0.07 gives A = 0.19; while
a=u=002T: 10, and D = 0.07 gives A = 0.34, 52

) The reader |is
referred to Horridge (1987) for a fuller explanation of the terms

52 There 1s no necessary requirement over these shorter periods n:mm

plausible savings and investment patterns would yleld o = u, but it

i3 one of the limitations of t
Intaltively obyioge his approach that alternatives are not
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TABLE 6.22: AUSTRALIAN OWNERSHIP SHARES OF ORANI INDUSTRIES

ORANI Industry

Australian Ownership Share®

19.

24.

36.

41,
42,
43,
uy,
b5,
46.
k7.
u8.
b9,
50.
51.
52.

Pastoral zone

Wheat-sheep zone

High rainfall zone
Northern beef

Milk cattle and pigs
Other farming {sugar cane, ete)
Other farming (vegetables, etc)
Poultry

Services to agriculture
Forestry and logging
Fishing and hunting
Ferrous metal ores
Non-ferrous metal ores
Black coal

0il, gas and brown coal
Other minerals

Services to mining

Meat products

Milk products

Fruit and vegetable products
Margarine, oils, fats
Flour and cereal products
Bread, cakes, biscuits
Confectionery

Other food products

Soft drinks

Beer and malt

Other alchoholic beverages
Tobacco products

Cotton ginning

Man-made fibres, yarns
Cotton yarns

Worsted, woollen yarns
Textile finishing

Textile floor coverings
Other textile products
Knitting mills

Clothing

Footwear

Sawmill products

Veneers

Joinery, wood products
Furniture

Pulp, paper, paperboard
Bages, fibreboard containers
Paper products
Publishing, printing
Paper stationery

Chemical fertilizers
Other basic chemicals
Paints

Pharmaceutical products
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0.984
0.987
0.980
0.950
0.957
0.991
0.964
0.965
-0.7
-0.7
-0.7
0.397
0.479
0.523
0.415
0.778
-0.7
0.818
0.770
0.620
0.602
0.588
0.711
0.481
0.683
0.643
0.843
-0.7
0.413
0.557
0.638
0.596
0.853
-0.7
0.40h
0.593
0.892
0.867
0.773
0.857
0.881
0.916
0.911
0.894
0.811
0.390
0.867
0.890
0.801
0.248
0.51
0.257

R R
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TABLE 6.22: AUSTRALIAN OWNERSHIP SHARES OF ORANI INDUSTRIES (Cont'd)

ORANT Industry

Australian Ownership Share®

53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64,
65.
66.
67.
68.
69.
70.
71.
72.
73.
4.
15.
76.
77.
78.
19.
80.
81.
82.
83.
8y,
85.
86.
87.
88,
89.
90.
91.
92.
93.
9l
95.
96.
97.
98.
99.
100.
101.
102.
103.

Soaps, detergents
Cosmetics, tolletries
Other chemical products
Petroleum, coal products
Galss, glass products
Clay produtes

Cement

Ready mix concrete
Concrete products

Other metallic products
Basic rion and steel
Non-ferrous basic metals
Structural metal products
Sheet metal products
Other metal products
Motor vehicles and parts
Ships and boats

Railway rolling stock
Aireraft

Photographic, scientific equipment
Electronic equipment
Household appliances
Other electrical equipment
figricultural machinery
Construction equipment
Other machinery, equipment
Leather products

Rubber products

Plastic, related products
Signs, writing equipment
Other manufacturing
Electricity

Gas

Hater

Residential building
Other construction
Wholesale trade

Retail trade

Mechanical reparis

Other repairs

Road transport

Railway, other transport
Water transport

Air transport
Communication

Banking

Hon-bank finance
Investment

Insurance

Other business services
Ownership of dwellings

329

0.327
0.098
0.539
0.218
0.7317
0.814
0.680
0.889
0.813
0.800
0.734
0.422
0.876
0.880
0.803
0.256
0.890
0.920
0.808
0.520
0.371
0.752
0.587
0.653
0.791
0.699
0.948
0.540
0.710
0.844
0.873
1.000
1.000
1.000
~0.7
-0.7
-0.7
-0.7
1.000
1.000
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i . TABLE 6.23: VALUES OF A , THE ELASTICITY OF AUSTRALIAN EQUITY IN THE
TABLE 6.22: AUSTRALIAN OWNERSHIP SHARES OF ORANI INDUSTRIES (Cont'd) T SOLUTION YEAR « WITH RESPECT TO SAVING IN THAT YEAR

a
ORANT Industry Australian Ownership Share A is tabulated against values of:
t the time elapsing between the shock and the solution year

(years)

yoi.  Public administration 1.000 e D the annual depreclation rate
105 Defence 1.000 u the average growth rate of savings over 0 to 1
106 Health “.www . o a the growth rate of equity in year v
107. Education ’
108. Welfare -m.woo o Ca+D 1= muaﬂc+cv
109. Entertalnment 0.1 V=D - (D)
110. Restaurants o.q
111,  Personal services -o. ¢ wot
112.  Complementary Imports -0.7 v =. 5.0 Years and Depreciation = 0.05 p.a.
5 tlable. During ¢ e z -0.01 0.00 0.01 0.02 0.05
lue -0.7 indicates no reliable information is ava u = . . . . .
: wqunwmmwmmzm, these values are replaced by the economy-ulde average
QTOT. See Table 4.9 for an explanation of hou QTOT is derived. L bt a = -0.01 0.09 0.09 0.09 0.09 0.09
a =z 0.00 0.12 0.12 0.11% 0.11 0.1
e i a = 0,01 0.4 0.4 0.14 9.13 0.13
a = 0,02 0.16 0.16 0.16 0.16 0.15
. - a = 0.05 0.23 0.23 0.23 0.22 0.21
v = 10.0 Years and Depreciation = 0.05 p.a.
. " u = -0.01 0.00 0.01 0.02 0.05
a = ~0.01 0.18 0.17 0.17 0.16 0.15
e a = (.00 0.22 0.21 0.21% 0.20 0.18
a = 0.01 0.26 0.26 0.25 0.24 0.22
[ ot a= 0,02 0.31 0.30 0.29 0.28 0.26
a = 0.05 0. il 0.43 0.u1 0.40 0.37
8 st t = 20.0 Years and Depreciation = 0.05 p.a.
U = -0.01 0.00 0.01 0.02 0.05
) a = -0.01 0.31 0.29 0.28 0.26 0.23
a= 0.00 0.39 0.37 0.35 0.33 0.28
! Bt a = 0.0 0.47 0.4y 0.42 0.40 0.34
a = 0.02 0.55% 0.52 0.49 0.46 0,40
~ - a=z 0.05 0.78 0.74 0.70 0.66 0.57
[ d
v = 100.0 Years and Depreclation = 0.05 p.a.
u = -0.01 0.00 0.01 0.02 0.05
% ey a = -0.01 0.75 0.64 0.56 0.u9 0.36
a = 0.00 0.94 0.80 0.69 0.61 0.45
. a = 0.0 1.13 0.96 0.83 0.73 0.54
o a = 0.02 1.32 1.12 0.97 0.86 0.63
a= 0.05 1.89 1.60 1.39 1.22 0.90
t o
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7 THE EFFECTS OF GOVERNMENT SIZE ON ECONOHIC
PERFORMANCE - AN APPLICATION OF m:aOz>sz

One of the issues in fAustralia's last federal election campaign was the
size of government. The case for smaller government was put forward by
a number of political and business groups. The arguments suggested that
only with reductions in government spending and taxation, perhaps
together with tax reform packages, could the government tiger be tamed,
could incentives be restored and Australia's Ffuture prosperity
assured. These arguments tended to stress beneficial impacts on the
supply side of the economy through incentives for private investors to
expand the nation's capital base and for workers to work longer or

harder.

Counterarguments were raised at the time concerning the possible
deflationary impact of matched reductions in government spending and
taxation. The counterarguments tended to point to demand factors which
might contribute to this deflationary impact. It was pointed out that
household demand tends to be more import-intensive than government
demand, so that a switch in demand away from government towards the
household sector could reduce net exports. Alternatively, some of the
boost Lo household after-tax incomes could be absorbed through higher
saving rather than spending, leading to a reduction in net demand from

domestic sources.

Would demand or supply responses dominate? This is at least partly an
empirical question. It requires a quantitative assessment of the
effects of matched reductions in government spending and taxation using
a framework which incorporates reasonably realistic and policy-relevant

assumptions about both supply and demand responses in the economy.

This chapter provides a quantitative assessment using FH-ORANT, a
framework that is rich in detail on the demands for various commodities
by various categories of consumer or user. This framework also

recognises that the output supply of the economy is a function of the

¥  The material in this chapter was presented to the 16th Conference of
Economists, Surfers Paradise, 23-27 August 1987. I benelited from
useful comments by Ross Chapman, Rob McDougall, Tony Meagher and
David Vincent.

332

¥ ok

k o i

LY fed

& Yool

avatlabllity of the primary factors of production, labour and fixed
capital, and the way these are allocated across the different traded and
non-traded sectors of the economy. The quantitative assessment
therefore encompasses both the macroeconomic effects of a balanced
budget reduction, and its implications for the performance of individual

industries.

For brevity the chapter considers the impact of only one type of matched
budget reduction, one which combines an across-the-board reduction in
income tax rates (both personal and corporate) with an across-the-board
reduction in government consumption spending. It does not examine the
separate impact of different Income tax reform options or changes in the
tax or spending mix, though these can be readily examined with the
extended ORANI framework,

The results suggest that in the short run, the type of balanced budget
reduction consldered here could be contractionary. The reason is that
short run factor supply responses tend to be limited. Additional
capital takes time to install and existing -capital 1is often
industry-specific and immobile. With real wage rigidity and slack
labour markets, labour supplies may respond but they will tend to affect
unemployment, with employment being demand-determined. Under these
conditions, the impact on income of a balanced budget reduction is
dominated by the fall in net demand from both domestic and foreign

sources.

The balanced budget reduction obviously hurts the public sector and
related industries in the short term. Despite the fall in aggregate
demand, the real exchange rate also appreciates because the relative
demand switch towards the household sector causes the consumer price
index (and hence indexed labour costs) to rise. Thus the balanced
budget reduction also impacts adversely on the traded goods sectors in
the short term.

Over the longer term, a balanced budget reduction may increase income if
it sets in motlion forces to encourage investors to expand capital stocks
or workers to work longer. The model helps to identify the channels
through which these forces might work. The results suggest that the
impact on labour supply is small. This is partly because real wage
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{ncreases have offsetting effects on the participation decisions of
those not in the workforce and the hours-of-work-effort decisions of
those employed, but it ts mainly because work effort on both fronts

drops off as real income increases.

More critical to the long term effects of a balanced budget reduction
appears to be the response of the capital stock and the way it 1is
financed. The matched reduction in government spending and taxation
increases the after-tax rates of return to capital in at least some
industries, through mechanisms that are explained in more detail
shortly. In the "base case" this attracts additional investment which,
over the longer term, adds to capital stocks and to Australia's

productive capacity.

Crueial to this base case is the assumption that foreign investors are
willing to help finance the additional capital and increase their
fustralian involvement without requiring a quid pro quo in the form of a
higher after-tax return. Capital can therefore be financed in the
growth industries to the point where returns have fallen to their
previous levels. The reason foreign involvement is required is because
the domestic savings response appears to be insufficient to fully
finance the additional capital domestically, given household behaviour
and the assumptions about the way that the balanced budget reduction is

implemented.

In terms of specific industry impacts, the balanced budget reduction
continues to generate 2 small real appreciation in the longer term,
under the base case of no adverse foreign reaction. The industries
which continue to suffer are the public sector industries, as before,
together with some of the traditional export industries including

agriculture.

Both the expansion in income and the pattern of industry response can
easily be reversed if the price for higher foreign involvement in the
Australian economy is a higher after-tax rate of return. AD alternative
scenario is examined for comparison purposes, although it 1is not
intended to represent a best guess of what foreign investor reaction
would actually be in such circumstances. The model results indiecate,

however, that a 10 per cent increase in required after-tax rates of
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return would be more than sufficlient to reverse the base case results.

Overall, the results suggest that demand contractions may be of policy
relevance in the short term. Matched reductions in government mva:amzw
and taxation may therefore produce a short term decline in national
income. Over the longer term, increased incentives may expand
Australia's productive base, although incentives to work longer appear
to be less Iimportant than the incentives created for capital
accumulation. However, any longer term expansion may be crucially
dependent on foreign investor acquiescence to their increased
involvement in the Australlan economy.

7.1 The Short Term Effects of Matched Reductions in Government
Spending and Taxzatlon

The matched reductions examined In this and the following section
comprise an across-the-board cut in both personal and corporate
taxation, together with a cut in government consumption spending of an

initially equal smmsmncam.mu The crucial assumptions behind the
projected short run effects are:

. nominal pre-tax wages are fully indexed to the consumer price
index, so that real wages are constant and variations in labour
demand produce variations in the number of persons unemployed as
well as numbers employed.

. although investment takes place, it does not add to usable
industry capital stocks which are assumed to be exogenous.

. aggregate real investment is itself held constant. The model
does not have an explanation of short run variations in its total
volume. However, the allocation of this fixed real investment
across industries occurs in response to after-tax rates of
return.

. the progressive income tax schedule on .abour income is indexed,

53 The term "initial" here refers to first-round effects, before
induced general equilibrium effects are taken into account,
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so that the tax rates change only with real rather than nominal
changes in labour income. This can be regarded as one element of

vax reform that has been incorporated into the w:mw<mwm.m:

changes in real competitiveness can be gauged by changes in the
consumer prlce index, since this reflects movements in domestlc

relative to foreign prices.

The projected short run macroeconomic effects of matched reductions in
government spending and taxation are shown in the first three columns of
Table 7.1. The short run effects on the government budget are shown in
the first three columns of Table 7.2 and the effects on industry

performance in the first three columns of Table 7.3.

Table 7.1 shows that with a cut in government spending, the real income
generated in Australia (measured by GDP) is projected to be about 0.76
per cent lower than otherwise in the short term, believed to be after
about two years (row 1, column 2). With a cut in income taxation, the
real income generated in Australia is projected to be very slightly
higher than otherwise in the short term (row 1, column 1). The positive
impact of the tax cut is smaller than the negative impact of the
government operating cut, so that the net effect of a matched budget
reduction is projected to be a real Income result 0,74 per cent lower
than otherwise after about two years. That is, because the model is
linear in percentage deviatlons from control, the net effect in column 3

can be obtained by adding the results in columns 1 and 2.
7.1.1 Short Term Effects of Income Tax Reduction

The cut in income taxes {column 1) produces the expected positive impact

on private consumption (row 3), because it directly increases both real

after-tax wages (row 19) and the real after-tax non-wage factor income

54 Were income taxes not indexed, the model would not be homogeneous of
degree zero in the nominal exchange rate and domestic prices. Some
explanation would then be required for the way in which changes in
competitiveness are divided between changes in the nominal exchange
rate and domestic prices. in these results, the nominal exchange

rate serves as numeraire.
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of Australians (row 20). The latter measure is gross operating surplus

less depreciation, taxes and profits pald to foreign owners

Th y
e Increases in real disposable non-wage income are more modest, both

fi
or the employed and for others (rows 21 and 22). This measure includes

both -
non-wage factor income and transfer payments and the latter are

assumed to be kept constant in real per capita terms. The increase in

t
otal disposable non-wage income 1is particularly modest for the
unemployed and those not in the workforce because a major proportion of

their income comes from transfers rather than post-tax profits

Tt
e unemployed and those not in the workforce consume all of their

i
nereased income (row 24), while the consumption of the employed (row

2
3) reflects both their non-wage income and their after-tax wage

rates. According to the elasticity estimates of Tulpulé (1980)

howev
er, their consumption is more responsive to real wage rates than to

changes in non-wage income:

4 consumption of employed

"

4 number of employed (line 16)

+ 0.1361 (& real per capita disposable
non-wage income of employed)

+ 0.6612 (4 real hourly after-tax wage
rate) 4

0.09 + 0.1361 (1.17 -~ 0.09)
+ 0.6612 (1.42)
: 1,18

7

A
lthough private consumption demand grows uith the income tax cut
exports suffer. . e

net
; This is because the increased demand by households puts
: d5 puts
wMt&a pressure on the consumer price index (row 25). This increases

e cost of material inputs and labour, especially given that gross

wa
ges are fully indexed to the consumer price index. The consequent

erosion in the competitiveness of Australia's traditional expor
import competing industries 1is reflected in the deterior
trade balance (row 8).

ters and
ation in the
It is also reflected in the industry output

results in the first column of Table 7.3. Output falls for the

traditional export industries and for many of the import-competing

manufacturing industries. Overall, demand for Australfan final output

(also measured by GDP) grows very modestly.
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TARE T.1: ﬂﬂ@gggggq;géﬂ:g;%ésﬂg

TAXATION ON WACRO AGGREGATES'

Short Run
(1) [¢3} (3)
$1 billion
$1 billion initial drop
initial drop in government  Net effect
in Income tax B:miﬁ«»o:o =(1) + (2)
1. Real GOP .02 -0.76 -0.74
2. Resal G 0.02 -0.79 -0.77
3. Real privete consumption 0.93 -0.34 0.59
A. Real investment 0. 0.00° 0.0
5. Real government consumption 0.00¢ -5.96 -5.96
6. Real exports -2.12 1.55 -0.57
7. Real lmports 0.87 -0.96 -0.09
8. Trade balance/GOP ratic ~0.47 0.39 -0.08
9. Employment (person-hours) ~0.06 -1.10 -1.16
10. Real long run fixed capital stock o.oau c.oou c.Sa
11. Real domestic {private & govt) saving -2.09 1.74 -0.35
12, Local ownership share of capital stock 0.00 0.00 0.00
13. Population o.ocf 0.0c¢ 0.00¢
14, Persons not in workforce 0.00 0.25 0.25
15. Persons in workforce -0.00 ~0.14 -0.14
16. Persons employed 0.05 ~1.0% -0.96
17. Persons unerployed ~1.37 13.45 12.08
18, Real before-tax wage o.ooa o.ooa o.8n
19. Average real after-tax wage 1.42 .01 1.43
20. Real disposeble non-wage factor income 1.29 ~0.36 0.93
21. Real disposable non-wage income - of employed 1.17 -0.31 0.86
22. ~ of others 0.25 1.36 1.61
23, Real consumptlion - of employed 1.18 -0.94 0.23
24, - of others 0.25 1.36 1.61
25, Consumer price index 1.42 -0.91 0.51
26. Investment price index 0.80 -0.56 0.24
27. Government consumption price index 1.28 ~0.99 0.29
28. Export price index 0.47 ~0.34 0.13
29. Import price index c.ooa 0. o.8u
30, GDP deflator 1.36 -0.92 0.44
1.25 -0.89 0.36

31, Jotal govt expendlture price {ndex

a
b
[
d

tield flxed by assumption.
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a1l results are expressed in percentage changes.
Represents 3.06 per cent reduction In 1978-79 base year revenue.
Represents 2.63 per cent reduction In 1978-79 base year expendliture.
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Reaction b
(8) (5) (6} n (8) . ﬂonﬂﬂwmw
. $1 billfon initfal
1 bil1ton ; ;Muwﬁz drop in income nmxc $1 billfon
S en _: al drop and 10 per cent initia) drop
] b n government  Net effect Increase In required in
in income tax consumpt ton® (4 btbeis e
ump =(8) + (5) resl after-tax return consumptlon® =(7) + (8)
0.48 0.23 0.71 ~1.60 0.23 1.37
0.25 0.28 0.53 -1.30 0.28 L.ON
1.13 0.07 1.20 0.08 0.07 0.15
3.22 . .
; cQQ 1.00 A.20 ~6.18 1.00 -5.18
. -5.96 -5.96 o.00? -5.96 5.96
~3.81 4.79 0.%98 -2.22 4.79 M.m.\
1.76 -0.76 1.03 -1.18 -0.73 ~1.91
-0.87 0.86 ~0.01 -0.15 0.86 0.71
-0.158 -0.08 ~0.22 -0.18 -0.08 ~0.26
2.05 0.78 2.83 ~-5.86 0.78 -8.68
-1.53 5.30 3.77 -6.20 5,30 0.90
-2.62 1.07 ~1.55 3.35 1.07 nn.pN
M.MMQ 0.0 0,007 0.00¢ 0.0¢? 0.007
..c.cu 0.0 -0.00 0.22 0.06 0.26
O.Ou ..M.Mu 0.00 -0.12 -0.03 -0.15
’ Ocn - OMQ 0.00 -0.13 ~0.03 -0.16
. 0. o.00¢ 0.00¢ 0.00° 0.00?
0.72 -0.30 0.42 -~1.86 -0.30 2.16
M.MM -0.21 1.75 -0.00 -0.21 Hc.uw
c.mm 1.2 2.11 0.6% 1.12 1.8
. 1.01 1.89 0.66 1.0 1.67
0.24 0.35 0.59 0.39 0.35 c.ub
1.4 -0.03 1.41 -0.02 ~0,03 O.E
0.24 Q.35 0.59 0.39 0.35 c..;
0.73 "
o Mmm 0.07 0.85 -0.66 0.19
e -0.55 0.08 -0.01 -0,55 -0.56
c.mm -0.82 0.30 ~0.43 -0.82 ~1.25
0.81 vo.MMA ~0.03 0.18 -0.61 ~0.43
a‘mo 0. 0.00 0.00° 0.00° 0.0
c.wu -0.78 0.12 0.46 -0.78 ~0.32
. -0.74 0.19 0.06 -0.74 0.68




TARE 7.2: THE SHORT RO LONG TERM EFFECTS OF MATCHED REDUCTIONS IN GOVERNMENT SPENDING AND
TAXATION ON REAL FISCAL AGGREGATES?

Short Run : Long Run « No Adv
: - erse Reactlon by Foreigners
[¢% (2) {3} (%) 05 6 _..oamﬁu%, - Pdverse zmmwwwo: by Foreigners
9
$1 biilion . $1 bi11don $1 billion uap:muc )
Ll
wﬂﬂwwﬁs W:wﬁmw Eonn ot oftect . $1 billlon initial drop M”Mu_w:uw”nw”nnmx $1 billion
nitial drop b n coén::&m effec . initisl drop in gove t  Net effect N d initial drop
in fncome tax> consumption =1+ (2) e 1n fncome tax? oo:mgﬁnﬁo:mn: T e (o ncrease in required  in goverrment  het effec!
= + real sfter-tax return const c . .
ot fon ={7) + (8
feal Revenue " - ~5.15 -0.87 -6.02 -10.07
1. Taxes on labour income ~6.35 -1.39 -7.74 ~6.74 1.63 5.11 ) -0.87 -10.89
2. Taxes on non-labour income -6.95 0.01 -6.94 . T ~0.07 112 h.cm ~7.53 1.63 -5.90
3. Payroll tax -0.48 0.07 -0.61 1.82 0.09 y.ﬁ -1.88 1.12 -0.74
4. Property tax (rstes and land tax) -0.37 0.28 -0.09 " o » -0.32 1.06 o.: -3.51 0.09 .3.82
5, Commodity taxes - on intermediate inputs -0.88 0.31 -0.57 2.75 138 ».Dw -1.11 1.06 -0.05
- on inputs tq investment ~0.69% 0.51 -0.18 et . 0.56 0.22 c.qm -6.36 1.34 -5.07
- on household consumption -0.57 -0.06 -0.63 _4.93 .19 N.wm 0.60 0.22 .82
6. Export taxes -2.41 1.82 -0.59 " d 1.25 0.3 _.mo -b.67 7.19 2.52
7. import dutles 0.10 -0.26 -0.16 0.52 o.37 a.% -2.24 0.38 L9
8. Other direct taxes 0.42 -0.55 -0.13 0.46 0.19 c.mm -0.41 0.37 -0.04
9, Other revenue 0.13 ~0.7% -0.66 ' -1.20 0.19 ~1.01
" L
. ~2.50 0.19 -2.31 -5.14
10. Total government revenue -3.19 -0.59 -3.78 ' 0.19 -4.95
Real Expenditures
0 werh O.QQQ -5.96 -5.96 o OQQ
11. Government consumption o.oc” -5.96 -5.96 3.22 1.00 a2 . -5.96 -5.96
12. Government investment o.ooa 0.00 0.00 b 0.0 0.00 o.oo -6.18 1.00 -5.18
13. Unemployment benefits ~1.37 13.45 12.08 n -0.08 0.06 0.8 0.00 0.00 o.m
14, Other transfers - means-tested 0.00 0.25 0.25 . . 0.00 0.00 0.8 0.22 0.06 0.28
15, - non-means-tested 0.00 0.00 0.00 0.46 0.19 0,65 0.00 0.00 0.00
16. Other outlays 0.13 -0.79 0.66 e b ' -1.20 0.19 -1.01
0.69 -2.37 -1.68 o143
17. Total government expenditure -0.06 -~2.34 2.40 . - . -2.37 -3.80
pudget Outcome ($8) o b L.o79 -0.964 0.115 1.137
18. Real PSBR 1.02) -0.698 0.323 0.84%9 -1.059 -0.210 . ~0.964 0.173
19. Real government deficit on current account 1.059 -0.726 0.333 v d : 1.633 ~1,059 0,574
[T Y
t -
o wrente, B e
1
Cod
s b,
a All results sre expressed In percentage changes, except for the reasl PSER and government -
deficit on current account, which are absolute changes in billfons of 1978-79 base year .
dollars.
b Represents 3.06 per cent reduction in 1978-79 base year revenue. ) o
¢ Represents 2.63 per cent reduction In 1978-79 base year expenditure.
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TALE 7.3: THE SHORT AND LONG TERM EFFECTS OF MATCHED REDUCTIONS IH GOVERIMENT SPENDING AND

TAXATION ON INOUSTRY PERFORMANCE

Short Run

(1)

$1 biliton
initial drop

(2) (3)

$1 billion
inttial drop

in goverrment  Net effect

tn income tax® consumption®  =(1) + (2)
OJTPUTS
1. Agriculture® -0.62 0.42 -0.20
2. Hining® -0.96 0.64 -0.32
3. Meat products, sugar® ~2.25 1.65 -0.60
4, Other food products 0.38 -0.18 0.20
5. wWool scouring® -0.81 0.54 -0.27
6. Textiles, clothing, footwear ~0.36 0.18 -0.26
7. vwood, paper, other products -0.11 ~0.34 -~0.45
B. Chemicals ° -0.36 -0.16 -0.52
9. Petroleum, coal products 0.31 ~0.38 -0.07
10. Basic metals, minerals® -1.83 1.19 -0.64
11. Motor vehlcles -0.81 0.60 -0.21
12, Other machlnery, equipment -0.02 -0.20 -0,22
13. Electriclty, water, gas 0.17 -0.52 -0.35
14. Residental building 0.00 0.00 0.00
15. other construction .00 ~0.12 -0.12
16, Public administration, defence 0.02 ~5.51 -5.49
17. tealth, education, welfare 0.42 -4.25 ~3.83
18. Transport services -0.16 0,42 -0,58
19, Other services 0.42 -0.54 -0.12
20. Danership of dwellings 0.00 0.00 0.00
REAL RATES OF RETURN

1. Agriculture® -5.12 5.18 0.00
2. Mining® -3.65 5.76 2.05
3. Mest products, sugar® ~11.37 12.28 0.79
4. Other food products 7.67 ~1.92 5.78
5. wool scouring® -2.28 5.59 3.26

6, Textiles, clothing, footwear 3.44 0.22 3.65
7. vool, paper, other products 5.04 -3.02 Z2.02

8. chemicels 7.29 ~2.51 4.77

9. Petroleum, coal products 7.61 ~4.04 3.60

10. Basic metals, minerals® -7.08 8.16 0.99

11, Motor vehicles 0.73 4.72 5.41

12, Other machinery, equipment 6.33 ~2.10 4.24

13, Electricity, water, gas 1.96 -3.63 ~1.65

14, Residential bullding 2.88 -0.60 2.29

15. Other construction 3.2 -1.31 1.82

16. Public administration, defence 0.68 -15.58 ~14.90

17. tealth, education, welfare 5.95 -~17.75 ~11.78

18. Transport services 1.52 -2.64 ~-1.12

19. Other services 4.96 ~2.95 2.03

5.33 ~1.90 3.47

20. Ownmership of dwellings

All results are expressed in percentage changes.

n
b Represents 3.06 per cent reduction in 1978-79 base yeer revenue.

¢ Represents 2.63 per cent reductlon in 1978-79 base year expenditure.
d

e

Held fixed by assumption.

These Industries sre export-oriented.
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Long Run - No Adverse Reactlon by Forelgners

Long Run - Adverse Reactlon by Forefgoers
(4) (5) (6) (€] (8) m:Gv
$1 billion §nitial
o i $1 billion drop in tncome tax® 41 billion
i M: m::_mw drop and 10 per cent initial drop
rop N government
itial deop ncan g Het effect increase in required  {n government  Mat effect
urpt fon =(4) + {5) real after-tax return consumption® =(7) + (8)
QuTPUTS QUTPUTS
um.».\ 2.15 -0.32 0.03 2.15 2.18
..u.mu 7.00 5.37 ~8.26 7.00 ~1.26
-3.29 3.02 -0.27 0.15 3.02 u.:
M..um 0.15 .50 0.15 0.15 o”uo
-1.17 1.06 -0.11 ~-0.0% 1.08 1.01
~0.15 0.47 0.32 -0.09 0.47 o.um
0.72 0.33 1.07 ~1.56 0.35 w.m—
N.8 0.64 0.73 ~1.11 0.64 |o.5
cww 0.65 1.10 ~1.07 0.65 o.»u
-0, 2.83 2.48 3.77 . 0.
-3, 2.8 B
0.53 1.44 1.97 ~1.74 _:bw MWM.
.w.mw 0.76 2.45 -3.40 0.76 nu.m\.
umM. M.g 0.84 -1.39 0.27 L.._N
u.g Q.MM N“ -5.87 0.92 -4.95
. . . -5.87 0.88 -4
MQM ~5.84 -5.38 -0.09 ~5.44 -m.ww
Q.Mu cww\w -3.68 0.37 -4.02 |u.mw
-0. . 0.78 ~1.44 0.81 .
0.76 .19 0.95 -0.76 0.19 |NMW
1,91 0.16 2.07 ~2.81 0.16 |w.mu
REAL CAPITAL STOCKS REAL CAPITAL STOCXS
-1.80 2.60 0.80 -4.13 2.60 1.53
MLM 6.71 6.87 -10.29 6.71 'u.wm
..u.m 2.53 1.99 ~3.08 2.53 o.mm
~.% :NWM 2.73 -3.79 -0.27 L.oo.
. . 1.59 ~2.48 0.5 .
2.77 -0.10 2.67 o o
. -3.53 ~0.10
3.65 ~-0.15 3.50 : o
. . ~5.59 -0.15
4.32 0.16 4.48 . e
. . -3.52 0.16
2.59 0.29 2.88 . g
. . -4.81 0.2%
2.59 2.35 4.95 . o
. ~6.90 2.35
3.54 0.87 4.41 . e
. . ~-4.35 0.87 -3.4
wWM MMM 5.40 -7.46 0.24 :W.mw
. . 1.15 ~6.17 0.08 .

. ~6.11

WWM www 5.69 -12.41 0.43 -11.98
. . 5.47 ~11.54 0.35 :

. ~11.59
m.ww -5.79 -4.89 -10.55 -5.79 ~16.34
w.m ~4,40 ~0.69 ~5.85 ~4.40 -10.22

.58 0.38 1.94 -7.61 0.38 ~7.25
2.82 -0.14 2.68 ~6.48 ~0.14 rm.mm
1.9 0.18 2.07 -2.81 0.16 m.mm




The reason that demand responses dominate the overall results of an
income tax cut is because in the short term, the supply response is

relatively small. Industry capital stocks have not yet had time to

adjust to changes In real after-tax rates of return (Table 7.1, row

10}. The first column of Table 7.3 ghows that after-tax returns

increase for many of, the non-traded sectors, and for some of those

manufacturing industries which shed labour to reduce output.

in aggregate, however, the number of employed persons increases (row

16). This is partly because of the increased demand, especially in

service industries which are relatively labour intensive. It is also

because with higher real after-tax wages and after-tax non-wage Incomes,

egisting workers choose Lo work [ewer hours:

A hours per employed person = -0,0620 (4 real per capita disposable
non-wage income of employed)

-0.0633 (4 real hourly after-tax wage
rate)

= -0.0620 (1.17 - 0.09) - 0.0633 (1.42)
= -0.15

This is why person-hours {row 9) do not rise in line with persons. As

indicated, however, the elasticities of hours response from Tulpulé

(1980) are rather mamww.mm

in the number of persons unemployed (row 17) depends on both
(row 16) and the number of

The change

the number of people taken into employment

people who enter or leave the workforce (row 15). Partlcipation rates

th the reduction in income taxes because

although wages rise, 5o does non-wage wzooammmu

do not increase noticeably wi

55 Note that these are uncompensated elasticities. The compensated
wage elasticities normally used in partial equilibrium welfare
measurement exercises would be larger (in absolute terms).

56 As explained in Chapter 2, the measure of non-wage income used in
the computation of participation responses
persons aged 55 and over, reflecting their mix o
income and transfers.
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A persons in workforce & population
+ 0.057 (A pre-tax wage)
- 0.010 (A unemployed - & workforce)

- 0.030 (4 real disposable non-wage
income)

= 0 + 0.057(0) -~ 0.010(-1.37)
- 0.030(0.52)
~0.00

"

The first column of Table 7.2 shows that the flirst-round rveduction in
income tax rates induces further changes in income tax and commodity tax
revenues as these respond to changing activity levels. The expenditure
results show how total unemployment benefits and means-tested benefits
payments (Table 7.2, rows 13 and 1) change with the number of persons
unemployed or not in the workforce (Table 7.1, rows 1 and 17).
Overall, the income tax reduction would lead to a real Increase in the
public sector borrowing requirement in the solution year equivalent to
$1.021 billfon in 1978-79 base year dollars (Table 7.2, row 18).57

7.1.2 Short Term Effects of Government Spending Reduction

The second column of Tables 7.1 to 7.3 shows the effects of an
across-the-board reduction in government consumption spending equal to
the first-round fncome tax cut of column 1.

At the macro level, the reduction in government demand reduces naticna)
income (Table 7.1, row 1}). The government reduction is reinforced by a
fall in household demand (Table 7.1, row 3). This is nqoacoma‘ by
falling profits and non-wage incomes, especially from the service
industries (Table 7.1, row 20 and Table 3). The fall in private
household and government demands puts downward pressure on the consumer
price index (Table 7.1, row 25). This improvement in competitiveness
subgsequently helps to increase net exports which provides some
offsetting effect on demand.

The output performance of the export industries is enhanced by the

57 The real deficit on current account (
excluding investment spendi
differs slightly because a deflato 1 e
Coody has beoy oea, r excluding prices of investment
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{mprovement in competitlveness (Table 7.3). Some import-competing
{ndustries such as motor vehicles also gain from the fall in domestic
production costs. The public service industries (public administration,
health, education and welfare) decline following the spending cut.

Other industries such as wood and paper which are important supplliers to

the public sector also decline.

On the supply side, the important feature to note is the large increase
{n the number of persons unemployed following the government spending
cut. The public sector industries are important employers so that a
given cut in government spending releases a significant number of

people. They do not find alternative employment in the short run,
especially given the squeeze on alternative job prospects produced by
the fall in private consumption and the fact that real wages are [lxed.
job seekers,

1 and 15).

The increase in the number of unemployed discourages some
persuading them to jeave the workforce (Table 7.1, rous
Nevertheless, since employment also falls with the decrease in aggregate
demand, a substantial number of people remain unemployed.

in terms of its effects on the government budget (Table 7.2), the cut in
a reduction in total

in dollar terms since

spending on goods and services translates to

expenditure, although the reduction is smaller

falls siightly
unemployment benefits increase. Total real tax revenue fa g

because of the reduction in economic activity. Overall, the real in
1978-79 base year dollars to public sector borrowing requirement is

reduced by an amount equivalent in 1978-79 base year dollars to $0.698

billion.

7.1.3 Short Term Net Effects

The third column of Tables 7.1 to 7.3 shows the net effect of the cuts

spending and tazation. The reduction in government
reduction in taxation Increases

in government
spending reduces national income; the
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it, but not by as much. The net effect is a fall in national income,

glven the assumptions underlying these uwoumcw»o:m.mm

One notable feature of the net results is the increase in the consumer
price Index. This is primarily because of relative demand shiftsg
towards the household sector. The relative demand shift oceurs as
private consumption increases following the tax cut, while the upward
price pressure it produces leads to an opposite effect on net exports.
The upward pressure on the consumer price index is therefore stronger
than on other price indices. Following the government spending cut,
downward price pressure is more evenly spread. In net terms, following
both tax and spending cuts, the consumer price index increases
relatively more strongly than other indices. Since this is the index to
which nominal wages are tied in the short term, the feedback effects on
wage costs exacerbate the price growth,

The small net increase in domestic relative to world prices as shown by
the consumer price index indicates a real exchange rate appreciation.
Thus the industry impact of a balanced budget reduction in the short
term is not only a reduction in activity in the publie sector and
related industries, but also a net reduction in output for the traded
goods sectors,

7.2 The Long Term Effects of Matched Reductions in Government
Spending and Taxation

&

The second three columns of Tables 7.1 to 7.3 give the projected long
term macroeconomic, fiscal and industry effects of matched reductions in

government spending and taxation. The crucial assumptions underlying

58 Some of these assumptions are not crucial. In particular, national
income is still projected to fall in the face of a matched budget
reduction when nominal rather than real wages are fixed. In either
case, unemployment is projected to increase, primarily because of
the spending cut. Nor are the general conclusions relating to
prices and incomes dependent on the assumption that the tax and
spending cuts are equal ex ante rather than ex post. The interested
reader can verify that when the results in the income tax column are
rescaled by a factor of (0.698/1.021) to produce an ex post effect
on the real PSBR of equal but opposite magnitude to the ex_post
effect of the spending cut, the net effects of the combined, PSBR
neutral cuts on both real GDP and the consumer price index are the
same as reported here.

3u7




these "base case" projections are:

real wages are flexible, and adjust to prevent the number of
unemployed people from rising relative to the population. It is
therefore assumed that over the long term, the 12 per cent net
{ncrease in the number of unemployed that occurred in the short
run {corresponding to a 0.77 percentage point increase in the
unemployment rate) would not be sustained. Real wages fall, but
are assumed to fall equiproportionally across all occupations and

industries, to keep unemployment at its natural rate.

a sufficient period of time has elapsed for investment to have
added to industry capital stocks. In the base case it is assumed
that capital is accumulated (or decumulated) In each industry by
the amount required to keep after-tax rates of return at the
levels they would have had in the absence of the budget changes.
For the purpose of matching savings behaviour in the interim to
changes in the ounership of the new capital stock, the length of

59
this longer term horizon is assumed to be 10 years,

although in the short term the total volume of real investment
was assumed to be fixed, in the long term it is agsumed this
volume would change as the size of industry capital stocks
increased or decreased, in order to cover the depreciation on
these new stocks. In the long term, industry investment grows in

1ine with industry capital stocks and after-tax returns are held

fixed.

as in the short run, progressive personal income taxes are

assumed to be indexed.

The main differences between the long and short term projections reflect
the different assumptions about the availability of primary factors.

Capital 1is no longer flxed while unemployment 1s prevented from

inereasing.

59 See Horridge (1985).
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7.2.1 Long Term Effects of Income Tax Reduction

A reduction in personal and corporate income taxation expands national
income by more in this long run than in the earlier short run scenarin
(Tables 7.1 to 7.3, column i), Private consumption demand stil)
increases as after-tax wages and after-tax non-wage incomes rise. The
wage rise attracts more people into the workforce, although rising
non-wage incomes induce existing workers to work fewer hours. The net
effect on labour supply is that although more people are employed, fewer
person-hours are supplied.

The more {mportant source of expansion in industry output is the
expansion in capital stocks that the upward pressure on after-taw
returns generally attract (Table 7.3, column #). The aggregate capital
stock expands (Table 7.1, row 10) but domestic saving by the government
and private sector declines (Table 7.1, row 11), Part of the reason for
the saving decline {s the inecrease in the government budget deficit on
current account (Table 7.2, column 4),

The fall in the local ownership share of the capital stock (Table 7.1,
row 12) Indlcates that domestic saving is insufficient to fully finance
the increase in domestic capital. Real investment grows (Table 7.1, row
4} to maintain higher capital stocks, and this provides an additional

source of demand to reinforce higher private consumption and sustain
higher income.

Increased private consumption and investment demand puts upward pressure
on prices, so the competitiveness of Australia's traditional esuport
industries suffers in the long term, as it did i{n the short term, in the
face of the income tax cut. Fewer import competing industries suffer,
however, because those which supply investment goods are helped by the
long term increase in investment. Note that government investment is
assumed to increase in line with private investment in the longer term,
an assumption which wmay not be warranted. While the resulting
government investment spending has some influence on the long term
projections for total real government spending and the real public
sector borrowing requirement, its contribution to the expansion in
aggregate demand is small since investment by general government
(excluding that by public enterprises) is initially only about 15 per
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cent of total investment, which 1s in turn only about 20 per cent of

GDP.
7.2.2 Long Term Effects of Covernment Spending Reductlon

The fifth column of Tables 7.1 to 7.3 shows the long term pro jected
results of the cut in government consumption spending. This column
highlights the main difference between the short and long term effects
of a balanced budget reduction. Where the cut in government spending
reduces national income in the short term, it expands national income in

the long term.

One major source of this difference lies in the behaviour of the labour
market. Upward pressure on unemployment is assumed to lead to a real
wage reduction in the long term. Because the public sector industries
are relatively labour intensive, both a real wage cut and an increase in
the capital stocks of other ihdustries are required to ensure that the
workers released by the public sector are absorbed elsewhere. In terms
of person-hours, however, employment actually falls. The main
contribution of the labour market to the output expansion, therefore, is
not an increase in labour supply but the reduction In the real wage and

the boost this gives to profits and competitiveness.

The long term increase in capital stocks, particularly in the export
sectors, is in turn encouraged by upward pressure on their after-tax
returns. This is itself a product of the dounward movement in prices
and the consequent improvement in the competitive position of these
sectors. Over the long term, this increase in competitiveness 1is
assisted by the fall in real wages. The growth in capital and output of
these industries in the long term is substantial, although the position

of all other non-public sector industries also improves.

On the demand side, the fall in government demand is more than fully
offset by several factors. One is the increase in investment required
to maintain the higher capital stocks. Another is a small increase in
nousehold consumption that occurs, despite the fall in real wages,
because non-wage factor incomes increase. Finally, the real wage and
price reduction and the consequent  improvement in Australia's

competitiveness produces a significant increase in net exports.
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7.2.3 Long Term Net Effects

Because a cut in government spending is expansionary in the long term
the net effect of the balanced budget reduction is expansionary Aqmagw
7.1, column 6). Real national income mxcm:am‘mo Furthermore, a:m
expansion oceurs In an environment where the boost in after-tax wages
following the income tax cut is more than sufficient to offset the real
wage reduction required to redeploy government workers elsewhere. The

gains are therefore spread relatively evenly across the different income
earning groups. ‘

The impact on industries |is slightly less even, however, because the
expansion in demand from all sources other than government puts upward
pressure on prices which the boost to capital stocks and productive
capacity cannot quite fully offset. The net effect ig a slight real
apprecliation and a slight decline in the relative position of some of

Australia's export industries, as well as a large decline in the public
sector industries. )

7.3 The Long Term Effects of a Bal
Roatt T b Boa g iacs anced Budget Reduction with Adverse

One aspect of the long term effects of matched reductions in government
spending and taxation is that the consequent growth in the Australian
capital stock cannot be fully financed domestically.

The tax reduction alone leads to a velatively large increase in

household consumption. Private saving also inecreases as wages and non-
labour income increase, but because the government deficit on current

account worsens, national saving actually falls. The local ownership
share of the capital stock declines. At given real after-tax returns

foreign investors' stake in the Australian economy expands

Column 7 of Tables 7.1 to 7.3 shows what the affects of an income tax

reduction would be if foreign investors instead required a 10 per cent

60 ”Muww Mwm short run, this general conclusion {s not sensitive to the
ption that the tax and spending cuts are equal ex ant d
than ex post. ~ £ rather

351




{ncrease (say from 10 to 11 percentage points) in the real after-tax
rate of return on Australian capital in order to be willing to increase
their involvement. The results show that such an increase would be more
than sufficient to offset the growth in capital stocks - capital would
actually have to contract to generate the higher return. Despite the
same beneficial effects of government spending cuts as before (column
8), the overall impact of the balanced budget reduction would then be a

decline in real national income (column 9).

7.4 Summary

The quantitative assessment of {nitially matched reductions in
government spending and taxation has suggested that although such a
policy may dampen demand in the short term, it could potentially over
the longer term lead to an expansion in national income. The spending
and taxation cuts could both improve the profitability of at least some
non-government sectors, creating incentives in the long term to expand
capital stocks. The incentives for the labour supply to increase in the

long term are more mixed.

One important caveat to this long term conclusion is that the savings
incentives created by the budget cut are insufficient for the additional
capital to be fully financed domestically. The willingness of foreign
{nvestors to provide the remainder may depend on Australia offering a
risk premium to compensate for its increased foreign debt exposure,
especially given that current debt levels are already very large.
However, were the balanced reduction vunbalanced" by reducing spending
more than taxation, this could increase the contribution of national
savings, while further reducing real wages and boosting industry
competitiveness. By starting with a simple balanced budget reduction,
this chapter has illustrated some of the features of FH-ORANI, and
identified a few of the many additional issues it could be used to

address.
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8 CONCLUDING COMMENTS AND PERSPECTIVES
FOR FURTHER RESEARCH

The ORANI extensions outlined in this document have fleshed out a full
set of government accounts. The result is a model, FH-ORANI, which can
be used to examine the effects of various fiscal policies on industries,
consumers and economic activity, as well as the incidental impact that

fndustry policies might have on the achievement of fiscal targets.

In the process, the extensions have added some important new
explanations of aggregate consumption and labour supply by households,
and of the responsiveness of investment to after-tay returns. These neu
features allow a more complete picture of the channels by which fiscal

and industry policies iInteract.

The extensions have generally involved additions rather than alterations

to the standard ORANI model. Apart from redefining industry rates of

return to be after tax, the extensions leave the standard ORANI model
core intact. This reflects a deliberate research strategy. The
extensions themselves can be more easily understood {f not too many
things are changing at once.

This i3 not to say that FH-ORANI will produce the same results as
standard ORANI when given the same set of shocks. The extensions
explain the behaviour of varlables that in standard ORANI were formerly
treated as exogenous; the impact on the simulation results hence can be
Just as dramatic as with a change of closure of the standard ORARI
model.

Initial experience with FH-ORANI suggests, however, that the featur=s
most llkely to lead FH-ORANI to product results different [rom standard
ORANI is the aggregate consumption function. Previously it was possibls
to examine the impact of shocks whlle abstracting from the effect that
any increase or decrease In income might have on household spending.
With household spending now responding to disposable income, the
additional demand-side impact on prices and competitiveness becomes ar

2

important part of the overall story.
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The explanation of labour supply is less 1ikely to lead to major
differences between FH~ORANI and standard ORANI projections. The reason
{s that short run labour market closures will typically be the same as
pefore, with real wages exogenously fixed and employment demand-
determined. The labour supply story simply allows the change in
unemp loyment assoclated with any change {n employment to be
caleulated. In the long run, the labour market closure of FH-ORANI will
typically be very similar to that used in standard ORANI. There it was
common to set employment exogenously and to allow real wages to
adjust, In FH-ORANI flexible wages mean overall employment adjusts so
as to reflect not only changes in the position of the labour demand
curve, but also the existence of an aggregate labour supply curve. The
latter nevertheless is very inelastic and so does not allow much change

in employment levels, nor much difference from the standard ORANI

theory.

Finally, the mvmnmmwnwnwo: that investment responds to after-tax rather
than pre-tax rates of return does not produce much difference between
FH-ORANI and standard ORANI results in situations where the tax rates
are constant. Nevertheless, if tax rates are changed, the new treatment
provides an important channel by which these changes can affect economic
activity, through their impact on productive capacity in the longer

term.

The obvious areas for further development of FH-ORANI are those than
would involve more substantial changes to the formal structure of its

standard ORANI core.

{t is often of great interest to policy-makers to know the
distributional impact of proposed fiscal policy changes. One useful
area of future research would be to expand FH-ORANI's rudimentary
treatment of distributional issues. Much of the groundwork has already
been laid by Heagher and Agrawal (1988), who have developed a mapping
from ORANI's functional distribution of income to a highly disaggregated
personal income distribution. What remains to be done is to specify
disaggregated consumption, savings and jabour supply behaviour for the
different types of households in accordance with their demographic and
other characteristics. Such work is on [MPACT's research agenda (Powell

1988). Onece standard ORANI's single representative consumer has been
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re
placed by several types of consumer in a systematic fashion, the
distributional detail for FH-ORANI can be built up from this core -

A
second major area for further research would be to refine FH-ORANT '«

treat
atment of government ownership of business enterprisesg Currently

the n
et revenue earned by government through public enterprises ir

t
reated crudely via the '"other" revenue category. However, th

performance of public enterprises |is high on the government's:

mic
roeconomic reform agenda, and one of the important effects of

alte
1=may<m ownership or operating environments must be the implicationsz

for
net government revenue. A more explicit modelling treatment of

N0<m~_=.=m:ﬂ OS:Q—Q_:.U would allow ¢t ¢} 14 a 3 nLe
hese im cations to b take t
e 1t 2 2 i i

A thi
rd major area for further research would be to account for levels

of for
eign and government debt. FH-ORANI now models the way in which

the
current account and government budget deficit flows differ in the

sol
ution year from the values they would have in that year in th
e

absence
of a shock. To account for debt stocks requires information

about
> the evolution of current account and government budget deficits
etue

en the base year (when the shock is injected) and the solution

and Parmenter A_@mu Ommv have shown how this can be done to mxﬁw.x:_
*

ear .e.
y v l.e., it requires some dynamic accumulation relationships

A fruitful area of further research in FH-ORANI would be

to ace
ount. for both foreign debt and government debt. This in turn

would
av«c<~am an endogenous explanation for a significant government
expendi - cod
penditure item debt service payments - that is currently treated

onl '
y crudely in the "other' category of expenditure. It would also

all
ow the model user to examine the effects of constraints applied ¢t
debt stocks as opposed to deficit flows. ‘ ’
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