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THE EFFECTS OF FISCAL RESTRAINT ON THE
AUSTRALIAN ECONOMY AS PROJECTED BY
THE MURPHY AND MSG2 MODELS:
A COMPARISON

by

Bruce F. PARSELL, Alan A. POWELL and Peter J. WILCOXEN

University of Melbourne

Abstract

In the aftermath of the rational expectations debate and the
onslaught of the New Classical economics, some builders of
macroeconometric models have begun to change some of their
habits, arguably for the better. In particular, neoclassical discipline is
increasingly respected in the formation of the steady states or
balanced growth solutions of the latest versions of several models
{e.g.. Australia's Murphy Model, and the McKibbin-Sachs Global
[MSG2] Model). As well, the behaviour of certain variables (especially
exchange rates and investment) increasingly tends to be linked to
intertemporal optimization. In this paper we report on simulations
made with the Murphy and MSG2 models of the effects of an
unanticipated cut in government spending lasting for five years. We
explain the results largely in terms of the innovative features

mentioned above,
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MSG2 Results Summary [ctd)

12 13 14 long run

11

10

1

Year

WAGES AND PRICES (% deviations from baseline)

wages

0.18 0.00

0.12

-0.15 0.02

0.20 6.10 -0.23 -0.94 -1.63 -1.42 -1.07 -0.70 -0.39

0.00

0.05 0.03 0.00

0.08

-0.12 -0.37 -0.8¢ -0.19 0.06 0.17 020 0.19 0.15 0.11

consumer price index
0.10

EXCHANGE RATE AND COMPETITIVENESS (% deviations from baseline)

0.28 0.00

0.37

0.62 0.48

-3.77 -3.17 -2.54 -1.33 1.73 1.41 1.16 095 0.77

-4.59

exchange rate

3.52 3.01 271 236 -0.77 -0.53 -0.46 -0.46 -0.47 -0.46 -0.43 -0.38 -0.33 -0.02

import competitiveness
4.48

56

INTEREST RATES (deviations from baseline as percentage points p.a.)

Short-run rate

0.00

0.08 0.07

-0.64 -0.70 -1.30 -3.17 0.26 0.19 0.16 0.15

-0.85

0.13 0.12 0.10

TwiN DEFICITS (deviations from baseline as a percentage of gross domestic product)

-1.81 -1.83 -1.83 -1.76 -0.37 -0.33 -0.26 -0.19 -0.13 -0.08 -0.04 -0.01 0.00 0.00

-1.81

public sector deficit

lump sum tax

-0.23 -0.27 -0.38 -1.23 -0.38 -0.43 -0.45 -0.45 -0.44 -0.42 -0.41 -0.39 -0.38 -0.24

-0.26

1.05 1.08 1.06 0.95 0.34 0.26 0.16 0.07 -0.01 -0.07 -0.12 -0.16 -0.19 -0.19

trade a/c in goods & services
0.97

current a/c

0.19 0.16 0.09

0.22

1.13 1.22 1.26 1.19 0.62 056 0.48 0.40 0.33 0.27

1.01

THE EFFECTS OF FISCAL RESTRAINT ON THE AUSTRALIAN
ECONOMY AS PROJECTED BY THE MURPHY AND MSG2
MODELS: A COMPARISON

by

Bruce F. PARSELL, Alan A. POWELL and Peter J. WILCOXEN"

University of Melbourne

1. Preview

The tasks we set ourselves in this paper are as follows:

(1) to describe briefly some of the salient features of the MSG2 and
Murphy Models, concentrating on those aspects which seem

Important in accounting for the results obtained from them in

simulating the effects of fiscal restraint:

(ii) to give a synoptic report of the simulation results obtained by

Warwick McKibbin and Chris Murphy with their respective

models:

(iti) to attempt to explain, in terms of the more important

mechanisms at work in the models, why McKibbin and Murphy

get these results:

liv) to identify those components of the models that 'matter' in

these simulations, yet about which there is considerable scope

for disagreement;

*

Murphy for his helpful comments on an earlier partial draft.

Quite apart from the acknowledgements made elsewhere, we would like to thank Chris
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Murphy Results Summary (ctd)

11 12 13 14 long run

10

1

Year

BALANCE SHEETS (deviations from baseline as a percentage of gross domestic product)

-0.73 -0.95 -0.76 0.45

-0.95 -1.09 -1.32 -1.54 -2.17 -0.33 0.81 1.09 0.65 -0.11

private sector net worth
-0.38

8.17 8.20

8.70 8.56 836 8.22

3.12 4.85 6.29 7.49 7.92 820 850 8.69

public sector net worth
1.07

-1.46 -2.95 -4.28 -5.58 -6.57 -6.78 -6.79 -6.63 -6.43 -6.30 -6.28 -6.33 -6.41 -8.51

liabilities to foreign sector
0.55

comments about the models as descriptors of reality -- we have had
too little experience with using them to warrant any such judgment.!
Hopefully though, our attempts to exposit the main mechanisms
responsible for results will assist readers to assess the overall
plausibility of the models for themselves. Finally, we do not discuss

the dynamics of the models.
2. Description of the Models

The Murphy and MSG2 models are quite similiar in many
respects. Both have a number of important features which
distinguish them from the other models discussed at this

conference, namely:

{i)  forward-looking behaviour in which agents in financial markets
are assumed to know the model's projections of the time paths
of the exchange and interest rates, and to base their actions
upon these model-consistent expectations;

(if) uncovered interest parity (UIP} linking exchange rates and
interest rates; and

(iii) the existence of a well-defined neo-classical balanced growth
path towards which the simulated economy converges after

transitory disturbances brought about by an exogenous shock.

Differences in the models are almost entirely confined to the
way short-term dynamics are specified. In particular, MM includes a
number of lagged adjustment terms which lead to slower {(and often
oscillating) adjustments to shocks. These lagged terms are estimated

in the Wharton tradition: various structures were tested in search of a

1 We have, however, made rigorous attempts to check the models for internal consisiency.
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Murphy Results Summary (ctd)

11 12 13 14 long run

10

1

Year

CAPITAL AND LABOUR (deviations from baseline)

0.35 0.69 097 1.23 1.47 1.63 1.65 1.66 1.45 1.36 1.30 1.27 1.26 0.35

stock of dwellings (%)
0.05

0.88 0.02

1.00 0.92 0.88 0.87

0.20 037 055 0.73 0.90 1.04 1.10 1.07

business fixed capital {9}
0.04

employment (%)

0.00

-0.09 -0.14 -0.16 -0.16 0.47 0.79 0.58 0.13 -025 -0.36 -0.23 -0.00 0.16

-0.03

0.00

-0.02 -0.04 -0.04 -0.04 0.12 0.20 0.15 0.083 -0.06 -0.08 -0.06 -0.00 0.04

participation rate {% points)
-0.01

-0.08 0.00

0.00

-0.07 0.14 0.20 0.13

-0.32

unemployment rate {% points}

0.05 008 009 009 -026 -0.43

0.01

w1
n

WAGES AND PRICES (% deviations from baseline)

wage rate

-0.90 -0.21

-0.58

1.13  0.23

0.21 0.16 -0.46 -1.81 -2.83 -1.84 -0.25 1.09 1.57

0.07

-0.97 -1.41 -0.25

-0.10

0.94 0.72

0.32 0.32 -0.25 ~-1.58 -2.81 -2.42 -1.14 0.28

consumer price index
0.09

-0.25

g.d.p. deflator

-1.31

1.06 0.84 0.01 -0.86

0.52 0.48 -0.11 -1.45 -2.85 -2.37 -1.03 0.36

0.42

continued overleaf

specification producing good within-sample test statistics. MSG2, on
the other hand, includes lagged adjustment only in the deter-
mination of wages.! Other differences and similarities between MM

and MSG2 are displayed in Table 1,

The relationships among real variables in MM, and among the
real variables for a single country (Australia) in MSG2, are displayed
in Figures 1-6. Before discussing them, a short digression on the use
of neoclassical economics in MM is necessary. This perhaps can best
be handled by a concrete example; we illustrate with the price PYD

of the domestic good (see Figure 1).

To project PYD, MM starts with last period's value and then
makes some adjustments towards a moving equilibrium. The
medium-run equilibrium value of PYD will be written PYDMR . This
is a general feature of the model -- the current values of endogenous
variables reflect the various frictions imbedded in the 'stochastic
equations’ S01-516 of MM. The latter equations, far from appearing
neoclassical, have a strong Wharton School flavour. To locate the
neoclassical heart of MM, one must use the rear entrance -- the 80 or
so 'identities' of the model. Twelve of these (115-126) embody static
optimizing behaviour of minimising costs and maximizing revenue
subject to the nested CES/CET technology pictured in Figure 1. The
values of the decision variables endogenized within this framework
are target variables towards which the actual (Wharton-style)} variables
adjust over simulated time. For example, in the medium run (the

length of time within which capital stocks in use can be considered

1 In fact, for the most part MSG2 does not take an applied econometric approach to the
question of parameter determination. Because if is a multicountry model. a work
programime o generate a parameter file using the applied econometric approach would
absorb several person-decades. In MM an applied econometric approach may be
necessary because the model is used for forecasting.
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Figure 2: Input-output Structure of Business Sector in MSG2 Model
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disaggregation also on the real side of the economy: both, it seems,
are possible.! There may also be some pay-off at the existing level of
disaggregation to incorporating some direct feedback on the
exchange rate from the level of foreign debt relative to GDP (how do

Moodys determine Australia's credit rating?).?

The last item on our list of suggestions for future research is
related more to explaining models than to building them. In Section
4 we made use of a miniature (or stylized) model to aid interpretation
of short-run results in MM: using it we are not able, however, to
explain the initial 'jump’ in the exchange rate. If forward-looking
models based on essentially control-theoretic aproaches are to be
explained successfully to policy makers, some relatively simple,
stylized miniature models will be needed, at least by those charged
with advising policy makers. We hope to extend our work in this

direction.

1 Higgs (1988} shows how Australian equities can be mapped to input-output industries such
as those used in the ORANI model.

2 While the parameters associated with any such feedback rule could only be conjectural, it

would allow some account to be taken of imperfect asset substitutability without major
respecification of the models.
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foresight.! Since the returns on capital rise initially and then
decline, investors in MM, who believe the initial increase is
permanent, respond more strongly. In MSG2, on the other hand,
agents compare the long-run interest rate with the present value of
earnings on an additional unit of capital. They realize the increase is

temporary. so investment is much weaker.

Returning now to more general issues, we ask which
parameters of the two models are particularly influential in
generating the overall results? Care is needed in attempting an
answer, since normally we are inclined to make judgements from a
partial equilibrium viewpoint; the simulation results, on the other
hand, reflect the totality of parameter settings. Nevertheless, for the
short-run results, the interest elasticity of money demand is crucial
in both models. This is because, the fall in the interest rate needed
to compensate for a fall in transactions demand for money is (with
money held constant) inversely related to (the absolute value of) this
parameter. The builders of these particular models use more or less
the same value for it; a difference of an order of magnitude would, we

believe, have led to quite different short-term results.

Trade parameters are also crucial. We have already noted
above some degree of uncertainty surrounding the export parameters
in both models. In MM, the relevant parameters are the estimated
transformation elasticity between the domestic good and the
exportable, and the coefficients of the lag distribution linking actual
exports to their equilibrium value; relevant in MSG2 are the
adjustment cost parameters associated with the speed at which

exports adjust towards long-run equilibrium. Research on

I That is, investors' expectations are model-consistent.
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Since the increase in consumption and the drop in the
balance of trade are exactly the same size, there is no change in the
demand for domestic output, and hence no change in prices or
interest rates. This, in turn, keeps investment at its original share of
GDP. Finally, since the fiscal contraction was only temporary,
government spending also returns to its original share of GDP. Thus,
the only effect of the shock in the long run is to shift output from

exports and into consumption.

Introducing long-run GDP growth makes the details slightly
more complex. but does not change the basic result at all. When the
economy is growing at rate n, and the share of government debt in
GDP is stable, then the government can finance part of its interest
payments with new debt. Specifically. only (r-n)B must be raised via
the lump sum tax. On the other hand, for a growing economy, the
long run current account (CA) will not balance, and instead will equal
the growth rate times the foreign stock of domestic bonds. This
allows the ratio of foreign holdings of bonds to domestic GDP to

stabilize. In this situation, the following must be true:

(4.18) (CA) = -nBy = (TB) - rB; .

I'his means that the trade balance must satisfy:

(4.19) (TB) = ?-:E\.

This, however, is exactly the amount by which consumption will
change as the government lowers the lump sum tax on domestic
residents. All results discussed above for the no-growth case apply,

except that the change in consumption and the trade balance is

?,Ebm\ instead of Sw\. and the current account moves toward

44

the domestic good adjust to yield the externally given real rate of
return on capital. The long-run equilibrium price of domestic output
satisfying these conditions is denoted PYDLR. The main effect of
MM's incorporation of neoclassical shadow or target variables such as
PYDMR and PYDLR is to guarantee that the model converges to an

interpretable neoclassical balanced growth path.!

In MSG2, on the other hand, some consumers, some
investors, and all export facilitators are modelled as intertemporal
optimizers. Specifically, thirty per cent? of consumers maximize the
present value® of the utility of their planned consumption stream,
thirty per cent of investors maximize the present value? of the
foreseen net revenue stream {(where the latter is net of the costs of
investment, including adjustment costs, as well as of the costs of
current inputs}, and all export facilitators maximize the present
value® of net revenue subject to penalties which are incurred
whenever the flow rate of exports changes. The first two of these
agents are constrained, respectively, by their given initial net worth
(consumers}) and by their production technology (investors). The
export facilitators are a dummy agency introduced (into the

Australian sub-model only) to incur the costs of changing rates of

1 It will be seen in Section 3 that neo-classical aspects of MM are quite helpful in giving a
stylized account of the simulated path of the economy during the first year after the instant
at which the cut in government spending is implemented.

2 This percentage is not hard-wired; it is entered as a parameler. Note that since the
personal income distribution does not appear in the model, a more precise statement would
be to say that thirty percent of the optimal consumption of an agen{ whose nel wealth is
equal to that of consumers at large contributes (o the aggregate value of consumption.

3 Present value is computed using the pure time-preference discount rate.

4 Present value is computed using the short-term market interest rates that apply at the
various future dates of the plan.

e2}

See previous footnote,
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On the other hand, individuals deduct from total wealth the present
value of the lump sum tax used to finance interest payments on the
bonds. Fewer bonds mean lower taxes, so wealth tends to rise. Thus,

relative to control, the change in wealth is the following:
(4.13) AW = .3 (-aT/r + 4B)

where r is the nominal interest rate. Taxes, of course, will fall by
rAB, so these effects are precisely the same magnitude and leave total
wealth unchanged. Since wealth does not change, neither does

consumption.

The other 70 per cent of the consumers are liquidity
constrained, so for them, consumption is always equal to income.
Reducing the stock of government bonds affects their income in two
ways. Since they own bonds, income falls because they receive
smaller interest payments from the government. At the same time,

the lump sum tax also falls. Thus, the change in income will be:
(4.14) AY =.7 (-4T + raB)

Again, since taxes fall by r4AB, these two effects leave income
unchanged. With no change in income, consumption by the liquidity-
constrained group will be unaffected. Thus, when all government
debt is held domestically, a reduction in bonds will change the

composition of income and wealth, but will have no other effects.

In the actual MSG2 model. however, some of the government
bonds are held by foreigners. This changes the results somewhat,
and causes the drop in government debt to have an effect on the
economy. The key fact is that domestic residents pay the entire

lump sum tax, but receive only a fraction of the interest payments.
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4. The shock should be treated as permanent and unanticipated.
Modellers are however free to consider the implications of
alternative assumptions where they are of importance.

3.2 Mechanisms for Accommodating the Shock in MM

There is no problem about endogeneity of the exchange rate in
either model. Chris Murphy describes the injection of the shock into

MM, and the associated mechanisms for adjusting to it, in these

terms:

"The [core] simulation .... involves a decrease in
government purchases of the domestic good of 2 per
cent of GDP sustained for 5 years. There are three
economic categories of public final demand in the
model: (i} purchases of the domestic good by the general
government sector, (ii} general government sector
employment, and (iii) public enterprise investment
which cumulates into an associated capital stock, half of
which is included in the model measure of business
fixed capital. The simulation only affects category (i).
During the linitial] five years the public sector deficit is
decreased by the same money amount as the decrease in
government purchases. Variations in the public sector
deficit are "bond financed", i.e., they are reflected in
changes in the stock of public sector debt held by the
private sector. After the five years, the decrease in the
deficit is reduced to the amount which is consistent
with the growth rate of the stock of public financial
liabilities returning to baseline. This still implies a
public sector deficit below the baseline level {because
the public sector deficit equals the change in the stock
of public sector financial liabilities and that change will
now be smaller for a given growth rate because the stock
has been reduced by the bond financing of the five year
decrease in the deficit) .... The residual in the public
sector deficit identity is the rate of lump sum tax, POL3,
so it takes up any slack caused by endogenous changes in

15
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The Trade Balance and Current Account

The substantial devaluation of the Australian dollar, combined
with the fall in economic activity, results in an improvement in the
Australian trade balance. The increase in the domestic price of
imports, combined with the reduction in economic activity, results in

a substantial drop in imports.

Despite substantial differences in the initial effect on exchange
rates, there is a virtually identical fall in imports in the MSG2 and the
MM models. Given the smaller change in the exchange rate in
MSG2, a relatively small change in imports would also be expected.
One factor leading to the relatively large decrease in imports in
MSG2 is their greater substitutability against domestic factors: the
relevant elasticities of substitution are -1.0 and -0.77 in MSG2 and
MM respectively (see Figures 1 and 2). The other difference is the
decline in domestic value added. In MM domestic value added
remains virtually constant in real terms, while in MSG2, there is a
decline of roughly 0.8 per cent. The difference, presumably, is due

to stickier factor demands in MM.

As with imports, there is a sharp rise in the Australian dollar
price of exports due to the devaluation of the exchange rate. This

leads to a surge in exports.

In MM, the change in the price of exports relative to the
domestic good accounts for the export surge, with the elasticity of
transformation between exports and the domestic good equal to
-0.73. In MSG2, however, the elasticity of transformation is infinite,
indicating that any increase in the price of exports relative to the

domestic good would cause all producers to switch to the export

40

From the debt accumulation equation

dB/dt = {r; - n} B, +G, -T, ,

where G is real government spending on goods and
services as a proportion of GDP and T is total taxes as a
proportion of GDP, it can be seen that, beginning from a
steady state in which the debt to GDP ratio is stable, the
decrease in real government expenditure would lead to
falling interest payments on declining public debt; the
deficit would tend to fall over time in the absence of
compensating rises in expenditure or cuts in taxes. To
avoid this, we assume that over time the fall in interest
payments resulting from the spending change is offset
by reduced tax revenues. This is accomplished by
introducing an endogenously determined lump-sum tax

on labour income.

The Australian economy is assumed to have a steady-
state growth rate of 3 per cent per annum. In steady-
state equilibrium, with this additional condition, a
constant total fiscal deficit is compatible with a fixed
debt to GDP ratio, as long as the increase in debt due to
the deficit causes the level of total debt to grow at 3 per
cent per year. This means that the change in the
steady-state debt to GDP ratio is equal to the change in
the steady-state deficit to GDP ratio divided by .03. For
example, a permanent fall in the deficit by 2 per cent of
GDP reduces the debt to GDP ratio by 66 per cent of
GDP.'
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The percentage point fall in the interest rate in MSG2 is
roughly one-third the fall in MM in year one of the simulation. At
first, this seems surprising since, apart from a minor difference of
functional form and a slightly higher elasticity of money demand in
MM, the money demand functions in the two models are identical.
The semi-elasticities of money demand in the two models are -.78 for
MM and -.60 for MSG2. Thus, with an identical change in activity
levels, we would expect to see a slightly greater change in the
interest rate in MSG2 than in MM. Differences in the changes in
activity levels are responsible for the differences in the response of
the interest rate. The decline in the activity level in MSG2 is slightly
less than one-third of the decline in MM. This, combined with the
slightly lower interest elasticity of money demand in MSG2, explains
the substantially smaller response of the interest rate to the decline
in government spending in MSG2 in the first year or two of the

simulation.

The decline in the domestic interest rate causes portfolio
holders to switch from Australian dollar assets to assets denominated
in other currencies. As a result, there is a real devaluation as
Australian dollars are exchanged for foreign assets. Not surprisingly
there is a substantially smaller effect on the exchange rate in MSG2
than in MM, reflecting the smaller decline in the interest rate in the

former model.
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In the baseline the real interest {of 1.125 per cent per
quarter) exceeds the real growth rate {of 0.625 per cent per quarter)
by 0.5 percentage points (see eqn (4.10)). So the trade surplus in

any quarter equals 0.5 per cent of the level of foreign debt.

It follows that the reduction in foreign debt in the core
simulation will reduce the required trade surplus, hence making a
larger part of domestic output available for domestic use: imports rise
and exports fall. This demand switching effect occurs via a real
appreciation of the exchange rate (reflected in import

competitiveness).

The higher real exchange rate also induces relatively minor

supply-side effects. The reduction in the real cost of inputs of

imports would potentially increase the desired level of production,
but the supply response is limited because of the model's vertical

long run labour supply curve. Rather, the real wage is bid up slightly.

The second place where foreign debt appears is in the
definition of private sector net worth used in the consumption
function.

money + bonds + value of fixed

(4.12) private sector net worth = capital + value of inventories -
private indebtedness overseas.

If the real interest rate equals the real growth rate, this is the only
place foreign debt enters the steady state model. In that case, the
level of foreign debt is wholly determined in the consumption
function, and has no effect elsewhere. Even if the real interest rate
does not equal the real growth rate, it is still a good approximation to
think of foreign debt as being determined in the consumption

function. In the core simulation, the government reduces the stock
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Chart 3: Top panel -- Simulated time path of the nominal exchange rate
Bottom panel -- Simulated time path of the short-term interest rate
(3 months for MM, 1 year for MSG2)
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and partly in foreign currency. We adopt the following notation and

definitions:

Dylt) $Aus. value of Australian overseas debt
contracted in $Aus.

Dgp(t) Foreign $ value of Australian overseas

debt contracted in foreign $

(4.4) Dplt) = Dp(tJ/E(t}]  $Aus. value of Australian overseas debt
contracted in foreign $

E(t} the exchange rate (foreign $ per $Aus.)

Dropping time subscripts for the moment, the change in the

Australian dollar value of our total external indebtness is

(4.5) 8(D) = 8(Dy) + S(Dp) = 8(D ) + S(Dp/E)

ES(Dy) - D 0E

i

8(D,)  +
E?

i}

8(D,) + SIDR/E -7 € Dy

where £* is the percentage appreciation per quarter of the exchange
rate. For the shares of the two types of debt to remain unchanged in
the steady state, we require that their values (in $Aus. ) grow at the

rate of ,m& At that is,

(4.6) 8D\)/Dy= 5 M

= 8(Dp)/ Dy

[from (4.5)]
= SDR)/E Dp) - 55 €%

SO
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$Aus, per annum) must be equal to the deviation from control of the
Australian short-term interest rate (percentage points per annum).
In a notation which will be used more extensively in the next section,

we can write the UIP condition as:

(3.1) et = AR,
where
(3.2) et =e(l]-e

In these equations, e and e(l) respectively are the percentage
deviations from control of the current exchange rate and of the one-
period-ahead model forecast of it, while AR is the percentage point

deviation from control of the domestic short-term interest rate.!

What of the exchange rate in the longer term? If the way the
shock is imposed (together with the inherent properties of the
model) implies that debt servicing in the long term would absorb a
lower percentage of GDP than in the situation in which there were no
cut in government spending, we would expect a long-term
appreciation of the real exchange rate. (Because the steady states of
both models have differential inflation rates between Australia and
the rest of the world which do not change in response to the shock?,
we can equate the long-term deviations from control of the nominal
and the real exchange rates.) The long-term current account
projections of the models mirror their long-term exchange rate
projections in a way which suggests that, if the cut in government

spending takes place, then servicing foreign debt requires a smaller

1 ‘Short-term’ here means the rate applicable to a loan whose term is equal to the period of
account of the model; i.e., three months for MM and one year for MSG2.

2 Thatis, the models are superneutral with respect to the shock.
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structure governing the behaviour of exports in MM, in the current
simulation the response for the four-quarter average of the export
flow should be about one half of the corresponding equilibrium
response!. This brings us to the second critical set of parameter
values in MM. The transformation elasticity T; (see Figure 1)
measures the ease with which the economy can reconfigure its
output mix of domestic good and exportables. Given that its value has
variously been sct to -0.85 (in AMPS2), -0.2 (in an earlier version of
MM?3) and to -0.73 {in the current version of MM4}, there must be
some uncertainty about how far the desired mix responds to changes
in relative prices.5 Excluding the exchange rate -- and, therefore,
also import prices -- which are exactly set by MM, and disregarding
as well the variables set to zero in SM. the absolute percentage error
of SM as a characterization of MM is 12.4 per cent over the nine
relevant variables. We conclude that we have captured the important

features of MM's short-run response in our stylization of it.

I All of the parameters and coefficients in SM are derived from MM's parameters and steady-
state path control solution; see Table 4.

2 Murphy et al. (19886). p. 125,
3 Murphy (1988b), p. 183.

4 Murphy (1989}, p. 10 shows g = 2.361; 4y s I/{1+qg).

5 There are additional uncertainities about the parameter determining the speed of
adjustment.
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4.1 Short-Run Effects in MM

We found it helpful to develop a stylized version of MM in our
attempts to understand this model's short-run results.! Our stylized
model, set out in Tables 2, 3 and 4, does not pretend to have
anything to say about the level of the exchange rate {although it does
have something to say about its time derivative). Thus, to close SMM
{our stylized version of MM) we tell it the value of the exchange rate

from the full Murphy Model.2

SMM's variables correspond to the simple averages of the first
four quarters simulated in MM. Apart from the speed of exchange
rate appreciation and the interest rates, all variables are expressed as
percentage deviations from control. The treatment of the

exceptional variables parallels that set out above in Section 3.

When using SMM to mimic MM, the most important
magnitude to get right, other than the exchange rate, is nominal
GNE, GNEs$ . This is because the money demand equation in MM
fand in SMM) contains a transactions component which is
proportional to GNE, and also an interest-rate-responsive
component.® Consequently, with zero deviation from control in the
money supply (see equation (1) of Table 2), any decline in money

demand caused by a contraction in GNE must be sterilized by an

I The equations of SMM were implemented and solved using the GEMPACK general purpose
software system for CGE models (Pearson {1988), Codsi and Pearson (1988)). The process
of solving the linear equations used the Harwell sparse matrix code (Duff (1977)).

2 We do not see how the initial level of the exchange rate could be endogenized without an
intertemporal model: SMM is basically static.

3 The semi-elasticily of money demand with respect to the interest rale in MM is -1/1.282.
‘This value implies that, at a constant level of transactions demand, a one percentage point
rise in the (short-term) interest rate leads to a fall of 0.78 per cent in money demand.
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Table 4 continued Stylized Murphy Model for Initial Period Simulated (continued)

The first of these coefficients is the share of ‘ Sluggish Response of Exports towards Equilibrium
S\w. S\W equilibrium exports in the sum of their 10
value and the value of output of the (10) ex = ap exsr 1.297 1.519 S09
[11] domestic good: .
Production Under Constant Returns to Scale
EXSR.PX .
Wi = IXSRPX i PYDYD - 02243 : (11) W} exsr+ W5 yd = W ysr+ w2 im
the second is given by: , -2.515 -2.782 115-125
4 4
{(12) ysr = W; k + W, nsr
Wo = 1 - W = 0.7757. ! 2
0] -0.067 115-125
L The first of these coefficients is the share of Zero Pure profits
Wi W the equilibrium value of payments to Y w2
[11] domestic factors in the sum of this value (13) W; px+ W5 pyd= s\.w pysr + S\w pm
and the value of imports;
P '0.291 0.091 115-125
S\w = ﬁNMMM.\WM%\WWE. i = 07714 Short-run Stickiness of Factor Employment
<<w <<.w (14) nsr =0 {labour] 0 -0.027
= 1 - = 0.2286.
2 1 (15} k =0 [capital] 0 0.013
. 4 The first of these coefficients is the share of Short-run Stickiness of Factor Payments
A x IST) . . H
Wi, Wa N.mco:n in the equilibrivum value of tota (16) pysr = 0 o 0.026 $10.515.115-126
[12] factor payments; the second is the share of
capital:
P Input  Mix
4 NSR.W .
w; = “pysevsr = 0.7052 (17} im - ysr = o, (pysr - pm) -6.106 -5.681 115-125
4 \nm -
W = 1 - W; = 0.2948. * The stylized model presented here is specific to the particular shock. ‘Initial period’ means the
. first four quarters simulated.
o, Elasticity of substitution between domestic {a)  The variables are defined in Table 3. Combinations of lower case letters refer to the percentage
. R deviation from control in the variable denoted in the Murphy Model by the corresponding upper
(17 mmm”ow.mmmda _MsznWm ?%Smwwwﬁm mom 0.7698 is case letters.  The operator a( ) always means deviation from control. Variables carrying the
taken from the fu urphy Modei. argument 1 {in parentheses) are the one-period ahead model forecasts.
(b} Values shown for the full Murphy Model are the simple arithmetic averages over the first four
2 The entries in square parentheses indicates the equations in which coefficients quarters simulated.
oceur,
b The notation for the variables indicated by a siring of letters follows Murphy {e}  Exogenously set in both the full and the stylized Murphy models.
(1989). All coefficients are evaluated at their first quarter values on their conirol
solution paths. {d)  Chris Murphy, "Appendix 1”, supplied by the author, May 1989,

(e} These values agree exactly because in the stylized model the exchange rate has been set
exogenously to the value determined endogenously by the full Murphy Model.
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