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Description

Number

Subscript Range

Variable

Equation

Aggregate labour income.

v

(7.1

Aggregate capital income.

y

(7.2)

Aggregate income accruing to land.

y

(7.3)

(nominal value added).

Total factor income

(7.4)

(real value added).

Aggregate production

(7.5)

Price deflator for aggregate production.

(7.6)

Total employment of labour in skill group m, in numbers

employed.

,...,M

m=

(7.7

in numbers employed.

Aggregate employment,

(7.8)

Economy wide wage rate.

d log W

(7.9)

A VARIANT OF THE ORANI MODEL FOR

THE ANALYSIS OF SHORT-PERIOD RESPONSES

by

*
Vincent W. FitzGerald

Industries Assistance Commission

1. INTRODUCTION

The purpose of this paper is to describe a variant of the
ORANI inter-industry model designed specifically for the analysis of
short-period responses (over, say, about one year). The variant, which
we will refer to as ORANI-S, represents an elaboration of the structure
of ox>zu-wu~ to depict short-period adjustment processes more explicitly,

particularly as reflected in industry selling prices, outputs and measured

factor inputs.

In the complete IMPACT system, a number of the short-period
adjustment processes at work will operate through ’'macro' channels;
for example, aggregate saving adjusts with a lag to changes in income,
asset portfolios and asset prices set in financial markets adjust over

time to changes in wealth and the structure of returns, and so on : these

*  This paper was drafted while the author was a member of the staff of
the Industries Assistance Commission. He is now an officer of the
Department of the Prime Minister and Cabinet. While the usual caveats
about author's responsibility apply, the author wishes to record with
appreciation the substantial conbributions to the work recorded here
made by his colleagues at the Commission and the Australian Bureau of
Statistics, among whom Philip Hagan, David Smith and John Spasojevic
merit special mention.

1. See P. B. Dixon, B. R. Parmenter, G. J. Ryland and John Sutton, ORANI,
a General Equilibrium Model of the Australian Economy : Current Speci-
fication and Illustrations of Use for Policy Analysis ~ - First
Progress Report of the IMPACT Project, Volume 2 (Canberra : Australian
Government Publishing Service, August 1977).
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ATTACHMENT 3

- g

NI

SELECTED GLOSSARY OF SYMBOLS FOR VARIABLES IN O

Description

Number

Subscript Range

Variable

Equation(b)

All variables are percentage changes with the exception of

x and Z.

The rate of user cost of capital im industry j.

j=1,....,8

(3.4)

Economy wide required real rate of return.

(3.4)

The standard rate of investment allowance.

(3.4)

Economy wide tax rate on corporate income.

(3.4)

58.

Expected rate of inflation.

(3.4)

1 terms,

in npomina

The user cost of capital in industry j,

1,000,458

j

(3.5)

The 'normal' cost of domestic good j, at basic values.

i=1l,...,8

(3.8}

Sales of the product of domestic industry j.

1,....8

(4.1)

Desired stock of inventories of industry j output.

1,00.,8

j=

(4.2)

Actual stock of inventories of industry j output.

1,0..,8

j

4.7

*Planned' and ‘unplanned' components of vj.

2g

j=1,...,8

4.7)

‘Normal' output of domestic industry j.

1,...,8

4.4)

3.

circumstances of the firm require. In fact for each category of labour,

effective input (gross of short-term productivity movements) can deviate
in the short term from measured input - - be it numbers of persons at standard

hours or numbers of persons at actual (paid-for) hours.

ORANI-77 deals in effective inputs; ORANI-S is designed to dissect
responses in these effective quantities so as to depict short-period responses
in measured inputs as well. The ORANI-S approach is provisional in that it
does not attempt to explain in detail the variety of economic behaviour,
outlined above, which underlies the response lags observed in measured inputs
the current state of relevant theory and the available data would not support
a full-scale effort in that direction at present, although it may in the
future. The present approach rather attempts to capture the measurable
gross characteristics of the phenomena by representing the various response
lags largely by partial adjustment mechanisms with constant speeds of adjust-
ment, these augmenting the ORANI-77 general equilibrium structure. This and
other aspects of the ORANI-S specification preserve linearity (in log differ-
entials) and are carefully designed to preserve, as the states to which the
ORANI-S system converges over time, the equilibrium states determined by the
ORANI-77 structure. As a linear system, ORANI-S is designed to serve in
two roles : either to yield directly the induced responses (at a given time
horizon) to an incremental disturbance in some exogenous variable, relative

to its 'control' path; or to yield the trajectories over time in the levels

of model variables, given a complete scenaric for exogenous variables.
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Status Initial Values

Description

Parameter

Equation

Derived from the ORANI-77 data base.

()

The base period share of labour in

total factor income

s

(7.4)

(value added).

Derived from the ORANI-77 data base.

(8

The base period share of capital in

total factor income.

NG)

(7.4)

Derived from the ORANI-77 data base.

(8)

The base period share of agricultural

land in total factor income.

s

(7.4)

(1) This parameter should take a user
selected value (either zero or one).

dexed to the ORANI CPI or set

1n

b Logical switch between wages in each
w(m) skill

(7.9)

to move in line with some exogenous

(m=1, ..., M}.

macro measure

56.

5.

in all, the fit is somewhat improved when the
possibility of an action of demand pressure on mark-up
margins is introduced; but this influence appears to
be weak.

"The conclusion therefore emerges that short-term
quantitative adjustments are much more apparent and
influential than short-term price adjustments."

Bearing in mind that the time horizon relevant here ('about a
year') may be a little longer than Malinvaud has in mind, the behaviour of
Y g

the typical firm faced with a demand upshift can be stylized as follows.

During the period, it may begin to raise its selling price - - with some
restraining effect on the level of demand - - but this would not represent
a major part of its response to the new situation of excess demand. The

firm may also begin to adjust its rate of production, but the adjustment of
output to the new level of demand is not completed within the period. Mean-
while, the increased demand is met to the remaining (substantial) extent
from inventory {(the stock of inventories thus acting as a buffer), so that

sales equals ex ante mmsm:m.H

As the output of the typical firm rises, its factor inputs rise -
2
except for its capital stock, which is assumed fixed. However, for the

kinds of reasons outlined above in respect of labour inputs, measured primary

1. For simplicity, the specification of ORANI-S abstracts from the
possibility that some form of queueing (e.g., via order books) or
rationing also serves to mediate between ex ante demand and sales.

2. What is fixed is the measured capital stock (the stock in place).
The transient productivity increases discussed here may be attributable,
in part, to more intensive utilization of that stock.
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7.

Finally, with all factors again in use at normal productivity
levels (and average hours restored to normal) and with stocks again at
desired levels, the firm is again in (qualitatively) the same situation as
it was initially, except that its scale of operations is larger. Possibly,
however, the mix of factors it is using may have changed if there were some
change in relative factor prices associated with the demand increase; if
so, the weighting of factor prices in normal unit cost (and the firm's

selling price) may also have changed,

3. SHORT-PERIOD PRICING BEHAVIOUR

In ORANI-S the typical industry adjusts its price in the short
period in response to two factors : changes in normal unit cost and the
level of excess amam:m.H Normal unit cost is defined as the cost per
unit of output which would be incurred in steady production with factors used
at normal levels of productivity and paid the going prices. For capital,

this implies that the user cost passed on in the product selling price is

1. This model of pricing accords with the stylized account given above and
has extensive empirical support. It is closely related to the target
rate of return model of Eckstein and Fromm : see their paper 'The Price
Equation," American Economic Review, 1968, pp. 1159-1183. An extensive
coverage of the applied theoretical and empirical work on pricing can
be found in Otto Eckstein (ed). The Econometrics of Price Determina-
tion Conference (Washington, D.C. : The Board of Governors of the
Federal Reserve System and the $.S.R.C., 1972). An important empiri-
cal study is reported in L. D. Taylor, S. J. Turnovsky and T. A. Wilson,
The Inflationary Process in North American Manufacturing, Study
prepared for the Prices and Incomes Commission (Ottawa : Information
Canada, 1973). These authors superimpose a partial adjustment
mechanism on the response to changes in normal costs; however, the
results suggest that while this may enhance the explanation of
observed quarterly price movements, it is a minor contributor to the
explanation of year-to-year movements. Adopting the Taylor, Turnovsky
and Wilson partial adjustment approach would, however, require only
simple and obvious modifications to the equations set out here,
involving an additional speed of response parameter and a constant
representing any initial disequilibrium for each industry price
equation.
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Equation Parameter Description Status Initial Values

(4.6) Yo Buffering fraction. The extent to which (A) This parameter could be estimated
3 the gap between planned output and demand econometrically from time series data
(being sales plus planned inventory change) on industry outputs, sales and changes
is met by unplanned inventory changes, for in inventories (at least one
each industry j (j=1, ..., g). observation on the level of stocks is

also needed).

(4.7) X. (0) Output of industry j in the base period These base period values are pre-
J (=1, ..., 8. determined for one period solutions
“ but will vary from period to period
4.7) X.(®) Normal output of industry j in the base in dynamic simulations. One source
J period (j=1, ..., g). of information on industry output and
0) sales in the base period are the I-0
4.7 X. (0) Sales in industry j in the base period tables in the ORANI-77 database. This
J (=1, ..., g). table will also provide data on the
change (absolute) in inventories in
1968-69 in each industry but not
however on the level of inventories.
4.7) VJ. (0) Level of inventories held by industry j required here the default {equilibrium)

in the base period (j=1, ..., 8. assumptions can be made that

4.7) v.(o) = L\Vj (O)/VJ. (0), the planned percentage

increase in inventories over the actual
level in the base period (=1, ..., &.

)
)

)

)

)

)

)

)

)

)

)

)} For the other base period values

)

)

). (0

} X.(0) = X.(0) and v, =0
) J 3 J

) Note that if these default options are
} not exercised it is generally the
)} ratios, rather than the absolute
) levels, of these base period values
} that are required.

The parameters v: and Yij» i=1, ..., 5 are not explicit structural

parameters of the ORANI - S system as listed in Attachment 1. However,

together with the base period values of sales, inventories, outputs,

etc. above (or at least ratios of these values), they are used as

follows to derive the explicit param ers: : s S er o s
¢ explicit p et For solutions with specific initial

0) " (0) conditions, or for linked sequences of
4.7 b . =v. Oy vy R - Ot v tions, r link q
( 5 g€ 753) Y55 J( ) : (0) ]( } o solutions, these disequilibrium parameters
G=1 can be derived from the given formulae.
=l .8 The default (equilibrium) values are:
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U = {R+6 - sT[M + g %g : T% + HR + 2)13/ (L - sT) .

(3.2)
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Equation Parameter Description Status Initial Values
3.2 M, =g .om, =1, ..., g). l
( ) 5 gJ =1, s 8) )
)
(3.2) HJ. = hj . fj (=1, ..., g). )
) Derived from the expressions given.
(3.2) Sj = gjm. + (ng)nj, a weighted average g
of the depreciation rates for the two )
broad classes of capital (j=1, ..., g). )
(3.3) R(0O) Economy wide required real rate of To be obtained from the MACRO module.
return in the base period.
(3.3) T(0) Economy wide tax rate on corporate To be obtained from the Australian
income in the base period. Taxation Office.
(3.3) K(0) Standard rate of investment allowance Ditto
in the base period. This will be zero
for industries not eligible for the
allowance.
(3.3) Z(0) Expected economy wide rate of inflation. To be obtained from the MACRO module.
All these parameters are combined in the manner implied by
the equation (3.3) of the text to give the four structural
parameters:
(3.4) bo.,bll,bz. and bs. N (S) Derived from the expressions implied
3 ] by equations (3.3) and (3.4) of the
of equation (29) in Attachment 1. text.
(3.7) 1 The extent to which the selling price of (A) To be econometrically estimated from
J industry j responds to excess demand in time series data on actual output,
the market for this industry's product ‘normal' output and ‘normal' unit
(=1, ..., g). costs. While the first can be observed
the last two will have to be constructed
series.
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The specification of pj1 is the same as the rv.h.s. of
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of ORANI-77 equation (9.2) (see Volume 2), except in respect of
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(b)
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48.

NOTES TO ATTACHMENT 1

The presentation of the structural equations of ORANI-S used here
mirrors that used for ORANI-77 in Table 1 of Volume 2. In fact,

many of the equations presented above are diplicates of equations
in Table 1.

The ordering and numbering of equations in this attachment bears
no relation to that used in either the text of this note or in
Table 1 of Volume 2.

J is the subset of {1,2,...g} which contains the numbers of those
industries whose investment is treated as endogenous within ORANI.
See Volume 2, Section 10.

13.

ORANI-77 {(see below) and it does not directly influence short-

period pricing.

In order that the ORANI-S explanation of price converges
over time to the ORANI-77 general equilibrium explanation, it is
necessary that X, and X, converge (and hence ch. disappear), and

J ] ]
that the normal and ex post concepts 2% and vﬁm+mumu converge.
Satisfying these conditions depends on aspects of the ORANI-S specifica-
tion other than pricing - - indeed, on aspects of the other models of

the system, particularly of MACRO . - and is addressed further below.

4. INVENTORIES AND OUTPUT

In ORANI-S, buffering of short-term fluctuations in the
demand for the product of the representative industry is provided by
stocks of w=<muﬁouwmm.w Variations in inventory carrying costs are
ignored in the model, so that either the industry itself or some other

participant in the market for its product can be thought of as holding

the inventories.

It is assumed that there is a 'desired' stock of inventories
which is a slowly changing function of sales. That is, the desired
stock adjusts with a 'recognition lag' to changes in the level of sales.

Since there is no rationing in product markets in ORANI-S, the change in

(0)

sales, denoted L

is defined by the r.h.s. of ORANI-77 equation

(11.5), defining demand in that model (see Volume 2) :

1. Given the focus on supply relationships for domestic products, inter-
relationships between short-period import movements and inventory
change are not represented in ORANI-S; it is thus implied that
imported goods are in elastic supply from abroad at the going prices.
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Tts

Competitive import velumes
Foreign currency value of
ORANI consumer price index
ORANI capital price index
determined by indexation
or in line with an exog-
enous macro wage measure

exports

Foreign currency value of

Non-competitive import

Real private investment
expenditure

'Exogenous’' investment

volume

Balance of trade
Wage rate movements

Description

impo

g-I*

No
M

Subscript
Range

=100, 8
m=1,...,M

(k)
B(g+1

)
*(g+1)
) Mgy

I
k=3,5

+
(3)
(g+1)

3

P
+ f(g+2)1m) + (l-bw(m)) d log W

(g+1) T *(ern)

Equation
(k)
* Bg
m
(3)
* ¥ig1)
5(3)

(k)
Lo %grn)
m
+ xrz) Mrz + (p
e (4)
+ X, ) Er
g
(33 _(3)
z Yis Pis
3
bom P2y in

Z.w,

2
jeg 34

G,
2
L
b
i P 4 @

R'j

I

100 4B =
(3
NON
yj =
Peos2)in

(53)
(54)
(55)
(56)
(57)
(58)

Eqn
No

The actual stock of inventories is denoted <u . The

total change in the stock, denoted dV, , is made up of two

J
components, 'planned' inventory change m<%ou

v
J

and ‘'unplanned' inventory

change d . Planned inventory change has the function of gradually

replenishing (or running down) the actual stock to the desired level; it
thus represents an internal addition to {or subtraction from) the
external demand for the industry's product. In the long run, planned
inventory change falls to zero (or perhaps to a constant growth rate if
sales are growing steadily) as stocks reach the desired relationship to
sales. Planned inventory change in ORANI-S is specified as a constant
fraction of any gap (in the logarithms) existing at the beginning of the

period between the desired and actual levels of the inventory stock; it

is therefore predetermined for the current period :

AOVI AOV u ; ‘
<u x m<w \<@A0u <>uﬁuom <uﬁou Hom <QAOVWu ﬁ<au Awu

R’

(4.3) Szne\fge -1,

in which <uﬁcu is the value of inventories as desired in the last
period j for the end of that period, and <QAOU is the actual level of
inventories at the end of that period (i.e., at the beginning of the curr-

ent period).

Unplanned inventory change represents the buffering role proper,
and takes up part of the gap between demand and normal output. Adjustment
of actual output during the period takes up the remainder of the gap, so
that the quantitative characteristics of the buffering process and the
output adjustment process are in a sense measures of the same thing.

Normal output xw was introduced earlier; it is the level of output
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Egqn

Subscript

No Equation Range No Description
(k) . {Pl
(34) Pigy = = (isik) | 1,951, ...,8 45 Purchasers' prices of
{P?_ k,s=1,2 inputs into production
and capital creation
(k) o1
(33) Py =m (isk) i,1,...,8 4g Purchasers' prices paid
P, k=3,5; 4=1,2 by households and ‘other'
= demands
Py
- (k) - .
(36) Prail)i = m{g+lik) 3=1,...,8 2g )
B, k=1,2 )
% Purghasers' prices for
© Py j non-competitive imports
(37) Ploryy =8 (g+1k) k=3,5 2 )
Py )
R R
38 -f, K, + - - - (e
8 By Ky + (Prgugypy @y /by = A - x jed N Equality of MEC's
*
(39) ke = bl&j(yj_kj ) j=1,...8 g Induced change in the rate
of net investment
(40) jiJ (vrj+yj)2j = (jEJZ.) i 1 Investment budget
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Note that since

x {log X .{(0) - log X

(g+2)1mj ;1)

@i O = Ao (g+2)1mj

® Prigap)  Raom) 108 Xige2y1ng ©

- log X (-1}

(g+2)1mj

= wwwnswv * A2 (mi) xﬁm+wv~a@ﬁov ’

it follows that

= (1 -

%11 (m) Y2mi)) Xgr2)imi (O -

Note also that in the implementation of ORANI-S, is made the

A .
2(mj)
product of an m-specific quantity ymmau and a j-specific quantity ywau
This simplifying assumption is made with a view to preserving degrees of
freedom in estimation. It implies that the ratio of the speeds of

adjustment of each pair of skill groups is the same in every industry.

The change in desired labour input in ORANI-S is derived along

the same lines as labour demand in ORANI-77, except for the treatment of

capital nomﬁm.H The expression is as follows :

1. As in the case of pricing, the implementation of ORANI-S provides an

industry-by-industry set of logical switches EMu to allow the user

to select an ex post returns to capital concept in the factor demand
equations, This means that the ORANI-77 factor demand model can

be selected instead of the ORANI-S version. Also, as a relic of an
earlier approach, a switch EN@ (now switched OFF) allows the selec-

tion of & simple employment model with the change in employment
determined solely by pressure of product demand :

~

i) * rami &5 7 %)

*(g+2) 1mj
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38. 23.

are slow and can be represented by time trends. For sample periods 6. RETURNS TO CAPITAL; INVESTMENT

ending early in the 1970's, at least, this assumption is well supported

by Australian data. During recent years, however, there have been An ex post return to capital is implied by the models of
appreciable changes in certain relative factor prices, although much of pricing, output and factor usage set out above. If the typical industry
the relative wage structure has remained remarkably stable. The main operated a strict normal cost pricing rule in the short run, then the ex
changes in relative wage rates have been in respect of females (with the A post return would be equal to the level of output multiplied by the differ-
move to equal pay) and juniors. However, with the currently available , ence between normal unit costs (for all inputs) and actual unit costs (other
data (generally not extending beyond 1975-76) it appears difficult to than for capital itself), and divided by the quantity of capital.  Thus,
find any significant effects of these changes in relative wage rates on apart from explicit overtime payments, the transient rents - - positive or
relative employment ~m<m~m.u There have also been difficulties in negative - - generated by short-term deviations of factor productivity from
measuring the effects on employment of the shifts observed in the relative normal levels accrue to the fixed factor, capital. Where there is an

factor price of composite labour vis-a-vis capital. Indeed there has additional component in the industry selling price reflecting current excess

even been considerable dispute as to how to measure the appropriate demand, this augments the ex post return. Thus
relative wﬁwom.m In this light it is not proposed to take explicit ¢ 2
account of the effects of relative factor price changes on desired employ- p ; K0 = XeoP.y - M M m%HM mmww - mﬁuu 3 vau i
a P g ploy (g+2)2 73 AL gny g5y Tisi Tisi T T(gfD)j (g+l)]
ment levels in making initial estimates of the >NAEQUM however, it may
be worthwhile to do so in the future. (6.1) W x /X.) p
) aet | (8¥2)Imi 730 T (g+2)1mj
The inventory parameters <wu and <bu are estimated in fairly
straightforward fashion for those industries (those covered by the e} 1)
- X /X)) P - a . P .
. : ; . . o (g+2)35° 757 " (g+2)3 (g+3)j (g+3)]
Economic Censuses, plus certain others) for which time-series statistics
are available or can be constructed on output and sales or changes in
. R : . |
stocks; at least one observation on the level of stocks is also needed. Assuming normal cost shares for primary factors in the base period” and

taking log differentials, this, with (3.8) and (5.6), leads to

1. See R. G. Gregory and R. C. Duncan, "The Relevance of Segmented Labour
Market Theories : the Australian Experience of the Achievement of Equal
Pay for Women," paper presented to the Seventh Conference of Economists,
Macquarie University, 1978.

2. For a recent survey in these areas, see W. M. Corden, "Wages and Unem-
ployment in Australia," paper presented to the Seventh Conference of
Economists, Macquarie University, 1978. See also M. R. Fisher, F. H.
Gruen, P. J. Sheehan and D. W. Stammer, Real Wages and Unemployment,
C.A.E.R. Papers No. 4, Centre for Applied Economic Research, University
of N.S.W., 1978.

—

- This is correct to first order in any case; there is, however, a
general issue of updating cost shares in ORANI (in a dynamic context),
of which the assumption here is just one aspect.
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36.

It is this last group of parameters which capture the major dynamic
adjustments in ORANI-S, particularly in one-period solutions. The

discussion below focuses on these.

The main dynamic behavioural parameters of ORANI-S are as

follows :

»ww : elasticity of selling price with respect to excess
demand (i.e., with respect to the ratio of actual
to normal output); see equation (3.7) ;

<au ¢ 'speed of replenishment' of the inventory stock;
see equation (4.3) ;

<mu ¢ buffering parameter; see equation (4.6) ;

@su 1 elasticity of overtime hours to excess demand;

see equation (5.2) ;

»Nﬁaau : speed of adjustment of m-type labour in the ums
industry; see equation (5.7) ;
ym% ¢ speed of adjustment of land use; see equation (5.11).

«a@ is not important for one-period solutions, but is
estimated along with <mm . It is not expected that 'genuine' esti-
mates for »uu can be readily obtained. [¢)

some types of labour in some industries, but probably not particularly

i may be important for

important generally, given the one-year time horizon. The key ORANI-S

wmﬂmsmﬁwwmmﬁmnrcm ymﬁauu v <mu m:m »Hw .Ho:msw%usﬁrmﬂouam&om

importance.

25.

encompassing future movements in demand and factor prices; any model
such as ORANI - - particularly a short-run model - - can do no more than

provide a greatly simplified representation of that expectations process.

In common with ORANI-77, ORANI-S assumes that in making invest-
ment decisions, the firms in an industry (and potential new investors in
the industry) look at the prospective returns to the existing stock of
industry capital, given that the current level of demand and the going
factor prices persist, but they are cautious about expanding the stock too
fast : they behave as if prospective returns are a decreasing (constant
elasticity) function of increases in the capital stock; see Volume 2,

pp. 75-76.

The question then is what to specify as the appropriate measure
of the prospective rate of return entering the investment decision. Partly
this is an empirical matter, but the choice is restricted to measures
generated in the model and is constrained by the need to preserve the long-

1

run properties of the system. Effectively, the choices are two :

ﬁmm+wumu as specified above, or an alternative concept, denoted wﬁm+mumu B

determined as in ORANI-77. While the former does incorporate certain rents
attributable to the short-period fixity of the capital stock, it does not
fully reflect short-period rents potentially exploitable through a full
adjustment of product mmuww:m,ﬁawnmm in response to current {ex ante) demand.
Therefore, the latter measure is chosen as the basis of investment decisions
in ORANI-S, although in the version implemented a logical switch ASau , by
default switched OFF) does permit experiments with the former measure influ-

encing investment.

1. Note that, as in ORANI-77, capital is assumed to take one period
('about one year') to instal, although capital goods industries face
the relevant demand in the current period.
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34. 27.

and the equation reverts to ORANI-77 equation (13.5). A slightly As in ORANI-77, it is necessary to account for the continuing
more elaborate scheme involving the r.h.s. of the MACRO wage rate existence of positive gross investment; this is assumed to be the case
equation could permit a reverse link (from ORANI to MACRO) ~ - if by industry - - so that the possibility of scrappage or sale of industry
that were desired, capital items is ignored - - as well as in the aggregate. The approach

is to take as the base the rate of gross investment in the initial period;

induced changes in the rate of net investment are then to be interpreted
8. IMPLEMENTATION OF ORANI-S

relative to the rate implied by the base rate of gross investment. The
The structural equations of ORANI-S are set out in full in growth rate WM of the capital stock in industry j is defined by
Attachment 1 - - including those equations of ORANI-77 which are
k., = {K.(1) - K (0} / K. (0
included unmodified in ORANI-S, The system is condensed before J 1 J J
solution in the same way as ORANI-77, by substituting out variables = ﬁ<u b muxuﬁouw / xwﬁou
which are not expected to be of wzwmammﬁ.w The final condensed system 6.5) - <% / x%mou _ ag )
is a set of equations such that the number of variables exceeds the
number of equations; solutions can then be computed by declaring the Allowing for the possibility of treating xuﬁov as a variable (with xuﬁov
required number of variables to be exogenous. Alternative allocations denoting the corresponding log differential), this leads to
of the system's variables to the endogenous and exogenous groups are of
course possible, facilitating the solution of a variety of problems. xu = A<mm0v / xuh: D - muw N m<unoU / mum: Muvm%u b w@ﬁoyw
It is plamned that details of the mechanisms by which the (6.6) = w“hou + cybu mw% - x%mouw s
condensed form of ORANI-S is linked to the IMPACT system's MACRO model
will be set out in a separate paper. In brief, what is done is that so that the rate of growth of the capital stock wu can be partitioned
the annualized MACRO equations in the log differentials of MACRO into a part (equal to xwﬁouv which would be consistent with gross invest-
variables are appended to the ORANI-S condensed form; identities are ment in the current period remaining equal to base period gross investment
*

then added to impose equality between corresponding MACRO and ORANI-S ; <%ﬁov, and a part wu which is induced by the change A<@ - <wﬁouu in
mwmwmmmnmm.m The combined system can then be solved in the same way gross investment relative to the base.  Then
as stand-alone versions of ORANI. , (6.7) xw - Wu _ w@mov - vwbumwu ~ xumovu )

1. See John Sutton, "The Solution Method for the ORANI Module," IMPACT
Preliminary Working Paper No. OP-03, Industries Assistance Commiss—
ion, Melbourne, June 1576.

2. Generally speaking, the addition of such an identity means that a
variable which had been exogenous to one of the models becomes
endogenous to the combined system.
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32.

The change in aggregate production (i.e., in real value
added, X) may be readily derived if it is noted that in each industry,
all non-primary factor inputs are proportional to gross output, so
that composite primary factor imput (i.e., real value added for the
industry) is also proportional to gross output. Aggregate production

is then given by

g
(7.5) x = dlog X = J mu.ca X

where the m%xu are base-period shares in aggregate production (note
that X and Y would normally be the same in the base period, with all

price indexes then set at unity).

The price deflator for aggregate production is then defined by
(7.6) p = dlogP = y-x .

The employment aggregates are derived straightforwardly as

follows. For numbers of persons :
g
(7.7) L = u.mw mé. Ly
where msa is the base-period share of industry j in total employment
(in numbers of persons) in occupation group m . Then
Mo
(7.8) L = sWH LY

where rs is the base-period share of m-type labour (in persons) in

total employment (L_  corresponds to 'B ' in ORANI-77 , and £ here

m i3S

corresponds approximately to u in that version of the model).

29.

1
RBA76 model  on which MACRO may be based contains this sort of
2
mechanism; a linked MACRO-ORANI system could then readily be set up
with equality of the ORANI MEC ()) and the MACRO MEC imposed by

identity, in order to achieve the desired long-run convergence of A

and 1 .

7. AGGREGATES; CHANNELS FOR LINKAGES

A number of equations are included in ORANI-S to provide
explanations of aggregates corresponding to the industry-specific,
occupation-specific, etc., quantities in which the model deals. Some of
these 'summary equations' have their counterparts in ORANI-77, but, with
a view to providing for linkages with the MACRO model (and, later, with
BACHURQO), there are several more of these in ORANI-S - - and more still
could be added in the future as the need arises, to monitor more conven-
iently aggregate movements in ORANI quantities and/or to provide for

additional channels of linkage in the complete system.

In the present version of ORANI-S, summary equations are

included for the following :

1. See Conference in Applied Economic Research : Papers and Proceedings
(Sydney : Reserve Bank of Australia, 1977).

2. That model also contains mechanisms driving domestic interest rates
towards world rates in the long run, so that the economy faces a
horizontal supply curve for foreign investment funds in the long run.
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