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APPEIDIX 2

Details of Modifications Made to Basic
RBA79 Model by Jonson, McKibbin and Trevor (1981)

Using the notation of the above authors, the four modifications were
as follows:

(i) non-accommodating monetary policy: This is handled by
including the proportional deviation of the stock of money
from a target value in the bond rate equation. Using the
control solution as the target value, this amounts to simply
adding D log M to the Dr equation for purposes of
simulation.

(ii) a _more flexible exchange rate: This is handled by including
the proportional deviation of international reserves from a
target level in the exchange rate equation. Again using
the control solution as the target value, the simulation
merely requires the addition of -D log R to the D log E
equation.

(iii) rapid adjustment of capital flows: Here the coefficient of
log va =~ log F) in the D log F equation is changed by a
factor of 5 from .1777561 to .8887805. Because of the
dependence of m, on both endogenous and exogenous variables,
this leads to a series of changes to the D log F row of the
Fy and Gy matrices introduced above in section 2.3.

(iv) a faster response of expectations about changes in the
exchange rate to changes in relative prices: Here the
coefficient of log EP_ /P in the log £ term in the D log F
eguation is changed by a factor of 4 from .7656684 to
3.0626736. This also affects a series of elements of the D
Homm,anOmmzmamz.
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A TARIFF EXPERTMENT (N THE

INTERFACED ORANI-MACRO SYSTEM

Russel J. Cooper

1.  IRTRODUCTION

In previous work Cooper. and McLaren-(1980, 1981, 1982} have
developed a methodology for interfacing a large general equilibrium
model in the Johansen (1960) class with a small macrodynamic model.
In this paper their methodology is used to interface ORANI78 [Dixon,
mmn:.,msnmn« Sutton and Vincent (1982)] with MACRO [which is essentially
RBA79 ~ see Jonson, McKibbin-and Trevor (1981)]. The interfacing
parameters ‘are set by reference to'a preliminary neutral experiment-in
which government spending is shocked. A 25 percent across-the-board
increase in tariffs is then injected into ‘the interfaced ORANI-MACRO
system, ;

This tariff experiment differs from those reported on ORANI in

- stand-alone mode [e.g., Dixon et al. (1982) Ch. 7] in the following

way. In the stand-alone experiments the tariff changes are fed
directly into ORANI without affecting major macro variables which are
exogenous to ORANI. The results are interpreted as the effects of
tariff changes in a fixed macroeconomic environment. In the
experiments on the interfaced system, however, the tariff shock is
allowed (via MACRO) to affect the macroeconomic environment. This
provides a second channel of influence through which the tariff
affects the values of variables in ORANI.

The net impact of the tariff changes on variables endogenous to
the system can be decamposed into two components:
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2. PRELIMINARIES
2.1 Synopsis of the Interfacing Method

The interfaced system follows the design principles developed in
Cooper and McLaren (1980, 1981, 1982). Briefly, the MACRO model is
specified as a first order differential equation system:

DYy = ApYy + Byly

where ¥y, refers to a vector of the logarithms of MACRO endogenous
variables, Zy is a vector of the logarithms of MACRO exogenous
variables, and D = time derivative operator = d/dt. In terms of
deviations from control, this system has a solution in proportional~
charnge form:

it} = Cylt) zy ,
where
Cylt) =gt ePyt - 118y

and where zy represents proportional changes (relative to control)
which occur in the levels of %y at time 0 and which are maintained
throughout the interval [0,t], while yy(t) represents the proportional
change in ¥, relative to its control value at t.

The ORANI model, on the other hard, is characterised by a set of
equilibrium conditions relating the levels of erdogencus variables to

-the levels of exogenous variables. The difference between two potential

future equilibrium positions occasioned by a sustained shock is*

Yo = o %0 1

where Cy is a matrix of constant (for practical purposes) elasticities
and zg and Yo are respectively vectors of the exogenous shocks and
endogenous responses in proportional-change form.

The mechanics of the interfacing procedure are to endow ORANI
with a within-solution-period dynamics to enable the passing of shocks
and feedbacks between MACRO and ORANI. This introduces the need to
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TARIE 5

COMPORENTS OF CBANGE IN MAJOR CRANI ERDOGENCUS VARIABLES DOE TO
CHARGES IH MCROECONMIC BRWIRERMENT TNDUCED BY A 25 PERCENT INCREASE IN ALL TARIFFS*

Macrosconamic Environment
ORBNI Ewxogenocus Variable Subjected to "As If" Shock

Composite

ORRNI

Macroecononic

Effect

Real Capital

Real

Real Wage

Excharge Rate

Endogencus

Stocks

Investment

Consumption

Variable

log K(0)

log In

log Cg

log WP

log E

0.034
0.057
0.038
0.206
-0.301

0.014
-0.047

~0.034
-0.053
~0.050
-0.098

0.027

0.028
~0.107
0.043
~0.041

Cutput

Prices

1log yq

24

0.519
0.035
0.364

~0.562

-0.256

log P

0.010
~0.019

FEmployment

log Iy
log i

Real Imports

0.061

0.080

0.121

Value of Exports

log (x Py)

* A1l figures shown are percentage changes in the endogenous variables listed at the left relative to the

control values of these variables at 7.94 quarters after the change in tariffs,

BRu O | [ ¥ ByPMEM o 2
BoPoPo | (%
where

By = 1™ - 117 Ag Co
This system has the form

DY = AY + B2
and hence has solution in proportional change form

y(t) =Cl(t)z ,
where
c(t) =a1 [rt - 1B,

Certain variables are explained by both the MACRO and ORANT
models. These double endogeneities appear twice in the solution
vector y(t). Let Sy, Sq select these values as recorded in the MACRO
and ORANI subsets respectively. The calibration of the interface

parameters - the elements of Ag together with t* - may be based
experimentally on the minimisation of )

Sy Y(t) = So Y(©)1' W [Sy y(t) ~ Sg y(©)] »

where W 1is a weighting matrix.
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Comparison of columns I and III of Table 4 reveals that MACRO
and ORANI want to tell somewhat different stories about the impact of
the tariff rise. By construction, their output responses were made
identical (~0.089%) by selection of a suitable value of ts {the
average tariff level). It will be noted that the MACRO responses in
employment and output are egqual, whereas ORANI shows the standard
neo~classical short run result in which the employment response is a
multiple (namely, 1.9) of the output response. Imports decline
according to both sides of the interfaced model; the MACRO response,
however, is 2 to 3 times larger in absolute value. The key to this
is the behaviour of the price level in MACRO, which is the glaring
inconsistency. It seems here difficult to accept the MACRO result
that a twenty-five percent increase in tariffs could be deflationary.
Given this result, however, the consequent increase in the
competitiveness of the domestic economy leads in MACRO to a
substantial decline in imports. It may be expected that, in the
presence of an experiment involving a non-neutral shock, the model
which has been built more specifically for analysis of the type of
shock in question would give the more reasonable results. In the
above case it is not surprising that the ORANI results for a tariff
shock would be the more reasonable.

4.3 The "As If" Shocks

Corresponding to the tariff experiment are the following "as if"
shocks to the designated ORANI exogenous variables:

ORANI Excgenous Variable "As If" Shock
(percent)
log E Exchange Rage ~0.25616
1og W/P Real Weges -0.06162
log Cg Real Consumption 0.2495
log Ip Real Investment -0.22983
log K(0) Initial Capital 0.02392

When applied to ORANI in stand-alone mode, these shocks, together with
the original shock of 25 to log tj, will reproduce the results in
column I of Table 4. The contribution of the macroeconomic effect of
the individual "as if* shocks is indicated in Table 5. The figures
in the body of the table represent the responses of the ORANI

22

TABIE 1

A PARTIAL LISTING OF VARIABLES APPEARING IN ORANITS

Variables Endogenous to ORANI: The Vector Yo

1. log Yg Real Gross Pomestic Product

2. log P Price Deflator mOn,»m@nm@mcm Production ($3)

3. log Iy, Aggregate Employment Demand (labour-hours)

4. log i Real Imports

5. log Py Price of Wool ($A)

6. log x Real Exports

7. log Py ~ Price ot Exports ($US)

8. log (x By) Foreign Currency Value of Exports (SUS)
Variables Exogencus to ORANI: The Vector Zq

1. log E Exchange Rate ($A/$US)

2. log (W/P) Real Wages

3. log Cy Real Household Expenditure

4. log Ip Real Private Investment

5. log K(0) Initial Capital Stocks

6. log 9y ogmn%sw Expenditure

7. log tg Average Level of Tariffs
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This table also shows the values, at these parameter settings, of
the doubly endogenous variables. These figures correspond to a shock
of 10.0 to log g3, government expenditure, and may be interpreted as
percentage responses to a ten percent shock. The government spending
experiment has been successful in finding a setting for the interface
parameters which eliminates inconsistency between the ORANI and MACRO
models under a neutral shock.

4.2 PResults of the Tariff Experiment

Using the above parameter values, this experiment shocked tg, the
average tariff variable in ORANI, by 25%. A search over tg to
determine the appropriate corresponding shock to (1 + t3), the power
of the tariff variable in MACRO, subject to the criterion of
minimising the squared difference between the ORANI and MACRO
projections of the output double endogeneity, led to the following
results:

Shock to (1 + t3) : 3.4348
Implied Value of tj : 15.9233%
Value of real ocutput s\mv as

camputed by both the MACRO amd

ORANI camponents of the inter-

faced system: ~0.089%

This implied value of t5 (approximately 16 percent) is of broadly
comparable size to more direct estimates by the Industries Assistance
Commission (1980, Table 2.1). Using weights based on the unassisted
value of domestic production of commodities, the average tariff levels
on manufactured products were put at 24 percent in 1968-69, and at 15
percent in 1977-78.

The principal results of the tariff experiment are given in Table
4, The main feature to note is the strong similarity between columns
I and II, and the extent of the divergence between them and column
III.

Column II shows the 'macroeconomically compersated' values of the

responses of the major macroeconomic aggregates to a 25 percent
increase in tariffs. This is the standard ORANI, stand-alone, story.
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g1 equal to NmHON where (Dk) is the change in the rate of net
investment and g; is as previously defined.)

Fourthly, an identity and a behavioural equation are apperded to
the MACRO solution to provide consistency in the definition of double
endogeneities. The identity is:

d log yg = (/¥y) & log y + [(1-9)/¥4) @ log K.

The right hand side variables y and k are the MACRO mvamomm:ocm
variables output (net of depreciation) and capital. The equation
defines real gross.output Yq consistently with the ORANI definition.
¥, w@ are the sample mean values of the MACRO variables y and Vg

The behavioural equation is:
dlog Ly =dlog L+ n(d logy -~ d log y%).

MACRO defines aggregate employment, L, in persons. To convert to the
ORANI definition (labour-hours), it is assumed that the proportional
change in hours worked per person is related simply (with factor of
proportionality n) to the proportional deviation of output from a
"standard hours” level of cutput, y*. For purposes of simulation the
"standard hours™ level of output is taken as the control solution.
The value of n is chosen experimentally to maximise the consistency
between the MACRO and ORANI labour-hours equations, jointly with the
determination of other interface parameters in the government spending
shock experiment.

The MACRO model incorporating the above modifications is referred
to below as MACROBL. It consists of 26 equations (RBA79 less Exports
less Price of Exports plus Gross Output plus Labour-Hours). The full
system is employed in the interfaced model. For expositional

purposes a listing of some of the more relevant MACRO variables
is given in Table 2.
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The vector of "as if" shocks, mo. is useful for a number of
purposes.

(i) In conjunction with the original shock, m«.v. it can be
appled to the complete disaggregated ORANT model in stand-alone
mode, erdogenising the macroeconomic envirorment.

(i) It represents a summary of the average macroeconomic
effects of the original shock, Z,.

iid) Application of each component of wo separately to the
ORANI stand-alone elasticities matrix yields a breakdown of the
individual contribution of the various macroeconomic influences
arising from the original shock, Zg.

18

2.4 Interrelationships Among the Models
From the listings of ORANI and MACRO variables in Tables 1 and 2
respectively it is evident that the following variables are endogenocus

to both models:

Double Endogeneities

log M@ Output
log P Prices
log Ly, Employment
log i Imports

In terms of the notation introduced in Section 2.1, the matrix Sy
selects these variables from the MACRO subset of the combined set of
endogencus variables for the interfaced system, while Sy selects the
same variables from the ORANI subset.

An important aspect of the interface concerns the passing of
stimuli from one model to another. Variables exogenous to MACRO and
endogenised by ORANI are:

ORANI to MACRO Feedbacks

log By Price of Weol
log x Quantity of Exports
log Py Price of Exports

The matrix Ry selects these variables from 2y, while the matrix Qg
selects the same variables from Y. In the case of the price
variables, the stimuli are adjusted by the exchange rate in MACRO to
correct for differences in currency units.

A set of variables of particular interest in view of the role of

MACRO in endogenising the macroeconomic erwironment of ORANI is the
following group of ORANI exogencus variables:

11
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above formula. Alternatively, since there are figures for the ORBNI
database year for the tariff levels t; for all ORANI industries, one
could argue that tq on the right hand side of the above equation
should be an average of these. If the latter course were followed,
however, a choice of weights would be necessary. Output weights
might be favoured over import weights because the latter give zero
weight to prohibitive tariffs. Alternatively, an 'ideal' weighting
scheme could be derived by taking into account the differing
potentials of marginal changes in different commodity tariffs to
affect the aggregate volume of trade (see Dixon, Parmenter and Powell
(forthcoming 1983)). However if, say, output related weights were
chosen and it was then found that the double endogeneity Yg did not
line up for this experiment (there being no free parameters to ensure
consistency)} then there might be some grounds for concern in using the
micro weights in the computation of a macro effect.

A simple procedure which avoids these difficulties is to choose
tg experimentally. Thus the tariff experiment is to be repeated,
ranging over values of t4 and hence over shocks to the power of the
tariff variable in MACRO, using as a criterion the consistency between
ORBNI and MACRO of the real output double endogeneity Yg-

3.3 "As If" Shocks

One way of thinking about MACRO in the interfaced model is as the
source of a macroeconomic environment for ORANI experiments. Since
only a small portion of ORANI is explicitly involved in the interfaced
model, in order to apply this enwironment to the full ORANI model it
would be convenient if ORANI in stand-alone mode could be shocked in
such a way as to replicate the macroeconomic erwironmental effects of
an interfaced simulation. The procedure for determination of these
“as if" shocks is as follows.

Iet y(t*) represent the ORANI-MACRO solution vector, evaluated at
t*, to an interfaced experiment, such as the tariff experiment
outlined above. Let H, select from y(t*) those ORANI responses in
the interfaced system which it is desired to replicate in an ORANI
stand-alone experiment. That is, the replication of certain ORANI~
MACRO results (e.g. for macro~type variables in ORANI) is taken as an

16

an influence. The relevant row of Qu may therefore be specified to
select these stimuli in appropriate proportions. The proportions are
determined by the importance of net relative to replacement investment
(in gross investment in construction and equipment), and by the
importance of investment in construction and equipment relative to
investment in dwellings, calculated as mean values over the MACRO
model's estimation period.

13
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