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NON-TECHNICAL SUMMARY

Empirical research strongly suggests that the behaviour of wages
and prices 1n Germany 1s significantly different from that in
other EMS countries. German wages seem to respond less
sensltively to changes in prices but are more sensltive to
changes in unemployment in Germany (corresponding to a more
steeply sloped Phillips curve). In this paper we use a formal
simulation model to explore the effects of differences in wags-
price processes in two countries which are cotherwise similar in
structure and whicn strive, through forelgn exchange market
intervention, to preserve a fixed real exchange rate between
themselves. Thus much of the paper can be thought of as
modelling the relationship between Germany and the rest of the
EMS.

Most of the experiments concern two countries who intervene on
the forelgn exchange markets to smooth varlations in the reazl
exchange rate between them (i.=z. the relative price cof goods in
the two countries, rather than the relative price of the two
currencies). A second set of simulations explores the effects of
reducing the financial integration of the two economies. This
mimics the effects of exchange controls, which are often
advocated as 2 method of limiting the transmission of shocks
between countries. The paper sounds a cautionary note: 1t
indicates that reduced financlal integration 1is not a reliable
methed of dampening the transmission of shocks. Predicting the
effects of integration involves the evaluation of a number of
effects, which interact in a complex fashion: previous
discussions of this reduced integration have tended to make
assumptions which rule out these important Interactions.

We begin with a two-country dynamic model (formulated in
continuous time). The structures of the two economles ara
initially identical, but we vary the model's parameters to allow
the slopes of the Phillips curves to differ between the two
countries. Varying another parameter allows us to simulate
changes in the degree of financial integration. Expectations 1n
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the model are a mixture of backward- and forward-loocking
components.

We then simulate the model in order to explore the effects of the
wage-price asymmetries and the changes in financial integration.
We first simulate the effects for the case of identical
structures, which serves as a baseline from which comparlsons are
made. The model is then subjected to the same set of shocks,
while the slope of the Phillips curve in one country 1s varied.

The full results of the simulations are complicated and not easy
to summarize. Some of the more striking include:

(1) In the symmetric case an increase in domestlic government
spending produces an appreciation of the real exchange rate. 1If
domestic wages are more sensitive to unemployment, however, then
an Increase 1n government expenditure at home increases the
extent of this appreciation.

{(2) Connected with (1), an increase in domestic government
expenditure has a smaller effect on domestic output and a greater
effect on foreign output if domestic wages are more sensitlve to

unemployment; the expansionary efforts of "Germany" are therefore
likely to be exported.

(3) An increase in inflation in the domestic country has an
Impact on the real exchange rate which becomes smaller as wages
become more sensitive to unemployment at home.

The simulations also indicate that the effects of a steeper
Phillips curve depend 1n general on the origin of the shock
(demand or supply) and the sector in which the effect 1s observed
(real or financial).

It 1s less easy to summarize the remaining simulations, involving
varlations in the relative sensitivity of wages to prices and in
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the degree of financial integration. However, the analysis
strongly suggests that one cannot infer the combined effects of
different asymmetries by adding together thelr separate effects.
Nor is 1t the case that a lower degree of financial lntegration
will reliably offset the asymmetry effects.

These results suggest that further investigatlion of these lssues
is necessary, and that policy prescriptions in this area should
be cautious and plecemeal slnce the cutcome of policy changes is
subject to complex interactlon effects which are not easily
foreseen.




Introduction

In a previous paper [Artis and Gazioglu, 1986} we described a
symmetrical two country simularion medel and used it to highligh:
the role of currency substitution.

In the present paper, a version of the same basic model is
emploved to highlight the effect of asymmetry in the wage-price
sectors of the two countries, in a context in which the authorities
are intervening in the foreign exchange market te dampen fluctuations
in competitiveness.

The motivatien for this departure derives from the fact thar
asymmetries seem historically te characterize exchange rate systems,
as Giavazzi and Gicvannini (1986) have recently argued, and from some
recent findings (Artis et al. (1984), (1986) that suggest that a
significant example of such asymmetries within the actual and potential
membership of the European Mometary System (EMS) lies in the nature
of wage determination in these countries. In our basic model, wage
determination is represented by an overlapping contracts formulation
of a type made familiar by Taylor (1979, 1980), Calve (1980, 1983) and
by Buiter and Miller (1983), embodying terms in expectations and the
pressure of demand. In line with a stylized representation of the
empirical findings, adjustments to the 'base case’ parameters of the wage

equations provide an zsymmetrical version of our simulation medel.
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The significance of the asymmerry is then assassed through the medium
of simulating the impact of a set of pre-specified shocks on the model.
Given tuae basic motivation of the paper, a degree of exchange

rate intervention is assumed throughout, whilst at a later stage the
effect of imposing impediments on the free flow of funds between
countries {chus mimicking in a stylized way the effect of the presence
of exchange controls on the degree of finameial integration) is also
explored.

The rest of the paper proceeds as follows. In the next section
there is a description of the basic model employed; this is followed
by a discussion of the results of simulations designed to highlight
the effects of exchange market interventionm; following this there is
an account of the asymwmetry in wage behavicur which it is desired to
characterize; then come the simulazions on the asymhetric model.

In the final section a few conclusions are presented, together with an

agenda fer further work.

The Model

The basic model, which is in continuous time, is defined for a
two-country set-up, described by the followiang thirty equarions (with
dashed equations referring to the second ceuntry and the prefix I
denoting an identity). Foreign or second country variables are
indicated by an asrerisk and all variables are measured in logarithms
unless otherwise stated. A glossary of terms appears in an Appendix.
For convenience, we discuss these equarions in blocks, the first being

represented by equarions (1) = (4') below.

T=h) {g-Mm (1}
ht 3

I = h¥ (g - %) an
a=[h, (@-T) ~hh, (v - 73] (2)
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Equations {1} - (4) represent the wage-price sector of the
model. (4) and (4') represemt consumer prices (P, P*) as Cobb~Douglas
functions of GDP deflator or domestic value added prices (Pd,Pg) and
foreign prices, where E is the nominal and e the real, exchange rate,
defined as the domestic price of feoreiga curreney. (3} and (37) give
CDP deflater inflation {p, p*) as a Phillips Curve function of deviations
from naturzl rate ocutput (y - ¥, y* = ¥*), and of 'core' inflation
(I,T) . 4, is a shock parameter. Wage inflation and core inflation
are determinaed in (1), (1') and (2), (2"). Taking account of (3},
(3'), wage inflacion depends partly on a backward looking expectations
generater, partly on a forward leoking component and on deviacions
from the natural rate of outpuz.

The equatioms listed as I (5) to I (10') below are all identities.
I {5) identifies the curremnt account surplus of one country as the
deficit of the other, ¢ beiny a parameter representing relative size
whilst I (10, 10') defines the budger deficit of each country (in ratio
to GDP), g representing governnent expenditure, s am income ctax
patameter while T (6§, 6') define the private sector’s wealth identicy
in terms of the government deficit and current acceunt surplus. The
intervening equations pertain te the issue znd distribution of debr.
The debt in question is a nom-interest-bearing government liabilircy

("money'); Y (7, 7') show that debt is issued to cover the budget
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deficit, net of any reduction in the govermment's nolding of overseas

debt ~ the domestic government's debt is denoted H, that of the foreign

government L, subscripts g and p pertaining to the sector {government,

private) holding the debr. T (8, 8")

describe the discribution of

outstanding debt at any time - which is held by the private sectors of

each of the two countries and by the government of the opposing

country; I (9, 2') exhausts the net acquisition of foreign debt between

the various components. The y parameters have the interpretarion of

being rariecs to cutpur.
cab® = —%zab
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The next block of equarions

Equations (11, 11') deseribe the
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I(10)

I{10")

is predominantly behavioural.

determination of the current account

surplus as dependent upon incomes in the two countries, and the real

exchange rate. vy is a shock parameter.

{12, 12") and (14, 14"} are



asset demand functions, dependent on real wealth (W-P, Wa-P¥*), income

and expected exchange rate depreciation (E%), u being another shock

1
parameter. T {13, 13") are identicies which ensure that exchange rate
revaluations are captured in the wealth terms. Finally (15, 15")

below describe the formation of aggrezate demand in the two countries;

this depends on government spending, the current account surplus

(determined in (11, 11'), real wealth, expected inflation and expected

depreciation.
cab = -kly+k1*¢"1y*+k2(E+Pva*d)+u1 (1)
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The option of intervention to stabilize or dampen the exchamge

rate is expressed in (16, 16'), where Lg, H_* are respectively the
I3

demestic and foreign country's foreign exchange reserves and E** is

a target exchange rate.




Lg = fl(afZE—E**)—Lg) (16}

ﬁg* = ) (£, (E-Ex0)-H %) (16")
CGiven a value for fl’ setring E2 to zero eliminates intervention and
allows the model to solve under the assumption of flexible exchange
rates.

No explicit equactioms are listed for the determination of
expectations since these are assumed to be rational and the model is
solved under this assumption, using the PRISM package (Al-Nowaihi,
et al. (1984)). For this purpese, the exchange rate and the rate of
wage inflatien (g} are treated as jump variables. To ensure noan-
explosive solutions, it was found convenient te work with price-
deflated variables chroughour; this implies inter alia chat when
intervention is switched in (EZ#O). the target is a real ewxchange rtate.

Basic case parameter values are listed in the Appendix.

Simulation Properties and the Effect of Intervention (Table 1)

We leave on one side a discussion of the long run properties of the
model {those are reviewed in Artis and Gazieglu (1986a)) and proceed to
examine the effects of foreign exchange market intervention. This is
done by way of computing the effects of a pre-specified set of
disturbances with and without intervention. The results are shown
in Table 1, where the left hand column under each shock pertains to the
floating rate regime, the right hand one tc a regime inm which foreign
exchange market intervention takes place. Five types of disturbances
are considered; a government spending shock, a capacity shock, a net
export shock (ul), an asset demand sheck (uz) and an aggregate demand
shock (U3)- The results are then shown as the impact and (in parentheses)
the long run effect, computed as the deviation from base. In order to
generate cthe results shewn for the intervention case, the f, parameter

in the intervention equation was chosen so as to minimize the short run



impact on the real exchange rate of the vy (asset demand) disturbance.
Clearly, a different choice criterion could have been chesen; this one
was appealing because exchange rate targeting has been advocated as
especially suitable for cases where the predeminanc discurbances are in
asset demands (see.e.g. McKinnonm (1983)), and indeed it scemed
interesting re enquire what consequences would follow from having chosen
to intervenme on such grounds when the shocks turn out Lo be of a

different nature. We now turn to each of the shocks in turn.

4 Goverrment Sgending Shock (p)  The long run effects of the spending

shecks are not significantly altered by intervention, but it is evidenc
that the short run impact is substantially changed. The real exchange
rate appreciates 1ess1 and partly in censequence there is a more
pronounced expansionary impact on domestic output and a less prenocunced
deflationary one on foreign output, whilst inflation is increased more
in the home country and less in the foreign country. The budget
deficit accordingly rises less in cthe home country and falls more in

the foreign countyy.

A Capacity Shock (y)  The capacity shock requires a leng run

depreciation of the real exchange rate (essentiallyto stimulate the
additional demand required tc meet the added supply}; the extent of
this, however, is less in the case where the exchange rate is
smoothed through intervention. There is a bigger fall in inflation,
which helps to create additional private sector demand in chis case,
foreign inflatien now rising, mot falling. Short run differences

in impact are quite proncunced, the much smaller real depreciation

1. There is a lomg run appreciation in the real exchange rate following
fiscal expansion, 2s discussed in detail in Artis and Gazioglu
(1986). In brief, with output tied in the leng run te the natural
rate this "Reagancmics" result comes about as a rise in government
demand regquires an accommodating fall in net exports, and this in
turn is achieved through an appreciation of the real exchange rate.




(o]

leading to a more modest increase in domestic output and a smaller
fall in foreign output, and to 2 larger decline in inflacion at home,

but a smaller one overseas.

A NeT EZxporcs Saock (ulj The exchange rate intervention makes a

considerable difference to the impact effect of the net export shock;
with a much reduced appreciation under intervention the net export

shock is transmitted into considerably higher output, more inflation
and a lower budget deficit in the short run with opposing impacts on

the foreign country. Indead these effects spill over inco the model's

. 1
"long run" solutiom.

e

An Asset Demand Shock (u,) The asset demand shock causes the real

exchange rate to appreciate on impact, resulting in scme decline in
domestic output and inflation and a consequential rise in the budget
deficit and deterioration in the balance of payments. In che long
run, the shock washes out and leaves no trace. The intervention
regime simply dampens all the short run responses as the initial

deparcure of the exchange rate is reduced.

An Aggregate Demard Shock (u3) The aggregate demand shock under

free floating raises domestic output and inflation, reduces the budget
deficit and leads to a deterioration in the current account of the
balance of payments. Nonetheless, the exchange rate appreciates, as
the domestic inflation differential makes foreign assets more
atcractive unless there is a compensating exchange rate gain in

prospect. The rise in the exchange rate helps to damp out the

1. This is arbitrarily fixed at 30 "perieds" but the analytical
propercles of the model require output deviations to go to zero
in the long run (inflation surprises cannot be indefinitely
maintained under ratiomal expectationms).



expansion and in the long run the output and inflation effects tend
towards zero. Intervention rends to dampen the injitial departure of
the exchange rate, raising the domestic output and inflariom

effects in the short run with compenmsating reductions in the overseas
impacts and comsequential effects om the budget deficit at home and

overseas as well as on the current account deficiz.

Overall, intervention has a marked effect om the model,
uniformly reducing (real) exchange veolatility, but thereby increasing
output and inflacion impacts in those cases where an induced
appreciation is serving to dampen these impacts, whilst reducing
the ocutput and inflation declines which would otherwige be associated,

through exchange rate appreciation, with an asset demand shock.

Asymmetries in Wage Behaviour

In the simulation model used in this paper the key parameters
of wage behaviour are those which pertain te the sensitivity of wage
inflation to the pressure of demand (ho’ ho*) and those which percain

to the responsiveness of wages to prices (hl, h2,

By % By%) .
Available empirical evidence suggests that asymmetries in wage

behaviour, as between Germany on the one hand and other members of the
EMS on the other, can convenienrly ~ if loosely - be stylized as

the possession by Germany of a high degree of respomsiveness to labour
market excess demand (Phillips Curve slope) and a relatively low

degree of responsiveness of wages to prices. In Artis et al. {1984, 1986)
this emerges in a particularly stark form since the esrimation procedure
submits to test at an early stage of the work the prepriety of assuming
long run dynamic homogeneity of wages in prices in a generously

specified model of the wage process and this restriction is decisively

rejected for Germany, though accepted for cach of the other countries
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examined (viz Italy, France, Netherlands, U.K. and Belgium);l indeed,

no significant role at all is found for inflation expectations

(however modelled - and the 1984 study tests four alternative models)

in the German wage equation, though static homegeneity is confirmed.

As to the presence of a demand effect, in the 1984 study it was only

in the Cerman case that the level of unemployment was found to exert

a significant negarive effect on wage inflation, though for France

the level of vacancies and for the UK a combined set of unemployment

and vacancy rterms also were found significanr. In the 1986 paper

an extension of the earlier model broadly confirmed these results.
.Further support for the view that the parameters of the Cerman wage

inflartion process wmark 1t off from the processes to be encountered

in other EMS countries can be found in the werk of Coe & Gagliardi

(1985) who study the determinants of wage inflation in the 0ECD countries.

They note that in a wage equation of rhe form ¥ = 2+ alﬁ * agu + aBd

wheré % is the rate of wage growth, p is price inflation and q is

productivity growth, & general expression for 'real wage rigidicy' or

the sacrifice of unemployment required to dampen out an inflation

shock can be found by setting the differential to zerc, yielding

e

Given that they find estimates of aq significant only in the case of
Germany, the resultant values for this expression for a unit inflation

shock are derived by them as:

1. In the case of Belgium the data accept the imposition of short rum
heomogeneity -
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real wage rigidicy (Z): France 3.03
UK 5.82
Italy 1.62
Netherlands 4.09 - 5.871
Germany 0.61t

The differing approaches to the measurement of the wage inflatiom
process in the different studies preclude a more definite comparison
and the empirical questions undoubtedly deserve more attention. For
the present purpose it is sufficient that there is some presumption of

asymmetries between the wage processes of members of the EMS.

Simulating the effects of Phillips Curve asymmetries (Tables 24, 2B)

Within the framework of the present model, these asymmetries can
be mimicked by suitable variatioms in the parameters ho’ h1 and h2
(and/or their foreign counterparts). The slope of che Phillips Curve
is represented by ho’ set at 0.2 in the basic case where both countries
are treated as identical.

As a first scep, therefore, we ask how the behaviour of the model
is affected by an asymmecry in ho' Specifically, in Tables 2A and 2B,
we report the simulation results of the model as ho is varied from
0.15 through 0.25 to 0.275. 1In contrast to later results to be
discussed, the degree of finanmcial integration is taken to be high,
this being represented by a value of 3.0 for the parameter a, in the
asset demand function which determines the substitutability of the foreign
and domestic assets. Because only ho is wvaried, ho* being kept at the
"basic case' value of 0.2; the three cases show what happens as the

domestic” country's Phillips Curve is (Case I) slightly flatcer,

1. The former figure in the case of the Netherlands is derived assuming
mean levels of unemployment in the estimation pericd and the latrer
figure, as well as that for Germany, by assuming the unemployment
levels of the first half of 1984,



Table 2A.

Shock

gk

[+

(2]

Financial Integration with Asyrmetry in the Phillips Curve Slopes:

short and (long run) effects on the real exchange rate adoucput of

specified shocks.*

Lt B e BLE
o
Real Qurtihur
Exchange
Rate Domestic Foreign
0.001 1.200 0.485
(C.108) (1.176) (=~0.000)
0.278 1.074 0.586
(0.115) (0.131) (0.000)
0.128 0,323 -0.248
(0.09Q0) (0.528) (0.000)
-0.269 -0.536 0.634
(=0.179) (-0.052) (1.C00)
-0.313 0.045 -0.044
(-0.333) (0.001) (0.000)
-0.104 -0.214 0.209
(-0.001) (-0.002) (-0.000)
0.104 0.214 -0.209
(0.001) (0.002) (0.000)
-0.012 0.639 0.285
(0.CC0) (0.003) (0.000)
0.118 -0.516 0.405
(-0.000) (0.00QL) (0.000)
0.246 0.540 -0.528
(-0.006) (-3.351) (-3.333)

Notes: {1)

equations

here, representing a high degree of financial inctegration.

(2)

042

ay is the substitution

(12), (12}"), with a value of 2.0 in the basic case (Table 1), and of

in the basic runm (Table 1).

e

Real
Exchange
Race

.093
.001)

0.093
.001)

.052
.000)

0.085
.000)

0.218
.146)

Outpuc

Domestic Foreign

0.982 0.632
(0.869) (-0.000)
0.882 0.734
(0.097) (0.000)
0.442 -0.339
(0.631) (0.000)
-0.458 0.560
(-0.039) (1.000)
0.038 -0.039
(C.001) (0.000)
-0.184 0.188
(=0.002) (-0.000)
0.184 -0.188
(0.002) (0.000)
0.535 0.362
(0.002) (0.000)
0.432 0.458
(=0.001) (-0.000)
L4686 =0.476
(-2.477) (-3.333)

ITI

Real
Exchangze
Race

-0.
(-0.

-0.092
(-0.

~0'%
(0.

082
000)

0.055
(-0.000)

0.113
{0.238)

th =

0.275
°
Dutpuc

Domestic

.376
.013)

0.038
.000)

.182
.00L)

0.182
.001)

0.467
.00L)

0.36%
.000)

parameter in the asset demand funccioms (cf.

is varied, while that of the foreign country is held at the basic case value.

Forzign

=0. 801
001

3.391
.00L)

3.0

by is che slope of the Phillips curve (cf.equarions (3), (3)'), with a value of

Here the Phillips Curve slope of the domescic country



Table 2B. Financial Integration with Asymmetry in the Phillips

Curve slopes: short and (lomg~run) effects on

inflacion of specified shocks.*

I:h =0.15 Il : h = 0.25 IIT t: k= 0.275
o [} o
Inflation Inflation Inflation

Shock Domestic Foreign Domestic Foreign Domestic Foreign
4 0.180 0.093 0.245 0.126 0.260 0.132
(0.529) (0.058) (0.651) (0.073) (0.609) (0.134)

g* 0.096 0.057 0.220 0.147 0.234 0.151
(0.001) {~0.000) (0.074) (0.598) (0.17%}) (0.900)

¥ ~0.102 -0.050  =0-139 ~0.068  -0.148 -0.071
{-0.212) (~0.023) (-0.281) (-0.029) (~0.251) {=0.063)

;* -0.083 ~0.073 -0.115 -0.088 -0,122 -0.090
(~0.023) (~0.400) (~0.029) (=0.400) (~0.064) («0.373)

uy 0.007 -0.009 0.01¢ =0.008 g.0l0 -(.008
(0.000) (=0.001} (C.000) (~0.001) (0.007) (~Q.00%)

v, -0.032 0.042 =-2.046 0.038 -0.049 0.031
(~0.001) (0.002) (~0.001) (0.002) (-0.019) (0.024)

u2* . 0.032 -0.042 0Q.046 -0.038 0.049 ~-0.037
{0.001) (=0.002) (0.001) (-0.002) (0.019} {(=0.024)

u3 0.0%6 0.057 0.134 0.072 Q.142 0.073
(0.001)  (~0.000)  (0.002)  (-0.C00)  (0.016) {-0.012)

u3* 0.077 0.001 0.108 0.0%4 0.115 0.095
{-0.001) (0.003) (-0.001} (0.003) (=-0.016) (0.032)

u, 0.081 -0, 106 0.116 -0.085 G.124 -3.083
{1.491) (1.490) (1.142) (1.451) (1.126) (1.508)

* TFor table notes, see Table ZA.




{Case II) slightly steeper or (Case III) much steeper than that of the
foreign country. Because of the asvmmetry which is now introduced,
certain shoeks are no longer symmetricazl in their effects and the

list of disturbances o be considered is increased in consequence.

To ease the expositional burden the number of endogenous variables
censidered has been reduced te five - the real exchange rate, domestic
and foreign output and domestic and foreipn inflation. We now turn

to consider how the response of these variables to the various shocks

varies according to the slope of the Phwillips Curve.

Effezvs on the Real fwchange Bate  The relative slope of the Phillips

Curve is clearly of comsiderable consequence to the behaviour of the
real exchange rate. The case of the domestic govermment svending shock
is parricularly notable in this respect. As the Phillips Curve slope 1is
increased the real exchange rate impact of this shock is changed from
one of depreciation toc one of appreciatioen: elsewhere the real exchange
rate impact varies momotically with ho’ except in the case of the v
(ner exports) shock where the rezl exchange rate effect scems ro be
inelastic with respect to the Phillips Curve slopa. TFor the asser
demand (u,) shock, the effects are symmetrical between foreign and
domestic shocks; for the u3, aggregate demand, shock however the effacts
are cnly qualitatively symmetrical. The inflation shock (“3} has a
smaller {depreciation) impact on the real exchange rate the bigger the
Phillips Curve slope. The effects of the capacity shecks on the real
exchange rate, whilst gqualitatively symmetrical, now depend heavily om
their source. A domestic capacity shock creates a depreciation impact
en the real exchange rate which is smaller thau the appreciation impact
of a foreign capacity shock: but the differences appear to diminish

as the relative slope of the domestic country’s Phillips Curve is

increased.
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Queput E77ects  The effects of Phillips Curve asymmetry on output
are similarly marked. A domestic fiscal expansion (g-shock) has
smaller impact om domestic output (and larger impact on foreigm
output) the larger the Phillips Curve slope of the domestic country.
A foreign fiscal shock, similarly, has less effect on demestic output
the larger is the domestic country's relative Phillips Curve slope.
(As might be expected, the higher the Phillips Curve slope, the greater
the inflation response - 3ee Table 2B - to fiseal scimulus
and the more the appreciation of the real exchange rate. Thus, the
Phillips Curve slope plays an important role in the crowding out of
£iscal policy).l

The Phillips Curve slope also plays an important role in mediating
the effects of the capacity shock, where a higher slope is favourable
to a larger rise in domestic oucput and a bigger £all in foreign
output in the short run.z Foreign capacity shocks have less expansionary
effects on foreign output and less contractiomary effects on domestic
output as the domestic Phillips Curve is steepened.

The effect of the net export shock on outputr in the two countries
is only very mildly semsitive to the Phillips Curve slope, with the
expansionary impact on domestic output rising slightly as the slope

increases and the contractionary. impact on foreign output diminishing;

1. It will be seen that the "long run” domestic output effects of this
shock are quoted as nen-zero values, so that the model has not
fully converged after 30 "periods”. The natural rate property of
the model ensures analytically that the long rum effect of a
demand shock is zero.

2. Once again, as with the domestic output effects of a domestic
fiscal shock, ir is evident thar the "long run" domestic capacity
shoek effects are not as amalytically they should be (identically
unity in this case). Note that the discrepancy appears to be
confined to the 'domestic' country effects of the capacity shocks.




but these effects are only visible as the slope is raised from
C.15 to 0.25 and vanish at the higher value.

The symmetry of the asset demand (uz) shock is whollv unaffected
by the variations in the Phillips Curve slope examined in Table 2,
which effect the output impacts only in a mild way.

For the aggregate demand (ug) shock, however, there is some
evidence of asymmetry, though surprisingly it does not appear to be
the case that the country with the relatively lower Phillips Curve
slope necessarily evinces a stronger expansionary effect on output
from an aggregate demand shock - compare cases I and III where this is
so, with Case II where it is not.1 Evidently, the absoluce, as well

as the relative levels of the parameter are important.

Erfects on Inflation

Table 2B reports the effects on domestic and foreign inflation
of the same shocks, when the asymmetry in the Phillips Curve slepe is
introduced. Not surprisingly, the domestic inflation impact of domes:tic
demand shocks (g, Uy, u3) rises as the Phillips Curve slope 1is
increased: only a little less obviously, perhaps, the same is true
also of the foreign inflation impact of these same shocks excepc,
naturally, where the shock is distriburive as in the case of a shoek
Lo met exports. As the countries are intervening on the real exchange
rate a degree of accomodation of inflation shocks is implied. The
capacity shocks (u, v*) mutatis mutandis, are similarly affected by an
increase in the domestic country's Phillips Curve slope: the resultant
deflationary impact is thereby increased, in both countries. The
asset demand (uz) shock, which again has a discributive character, is
associated with an increasingly deflationary domestic but increasingly
inflationary foreign impact as the Phillips Curve slope is increased

(and vice versa for u,*). The inflation shock per se (ué) produces an

1. Recall that ho* is maintained at 0.2, the basic case value.
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increasingly inflationary impact at home, and an increasingly

deflationary impact abroad as the Pnillips Curve slope is raised.

Simulating the Effects of Exchange Controls (Tables 34, 3E)

A practical means of limiting exchange rate variation without
intervention is exemplified by the use of exchange controls. Whilst
these may take many forms and can be analysed from different points of
view accordingly, it is common to regard them as veducing the degree
of financial integration (see Johnston (1979), Otani and Tiwari (1581)
for examples). In the framework of the present model this can be
mimicked by reducing the value of a3 the parameter on the expected
exchange rate, in the asser demand function.

Thus in Tables 3A and B we present results for the case where
3y has been reduced to a value of 0.2 from the value of 3.0 it held
in Tables 24 and B. Twe variants for values of ‘n0 are presented,
.25 and 0.275, corresponding to cases IT and III of Tables 2A and 28
with vhieh the results shown in Table 3 may be compared.

Upon doing so, we see that the values of a, and ho are in facs
highly interactive in a number of cases. Comparing the results first
for the real exchange rate in Case II {Table 24) and II' (Table 3A),
it can be seen thar the impacts are dampened by lower financial
integraticn in every case except that of the asset demand shock. This
seems to be, broadly, what we might expect. The imposition of a lower
degree of finaucial integration generally serves te make the exchange
market more sluggish, but the effect of a shock in the asset market
itself is am inversion of this sluggish behaviour and actually makes
for a more disruptive response. Comparing Case IIT and IIT’ however,
for a higher value of ho’ reveals four additional cases in which the
real exchange rate impact effect is increased by reducing the degree of

financial integrationm. Whilse entirely possible in principle, the extent




Table 3A. Asymmerry inghe Phillips Curve slopes with reduced financia’

integracion: sheort & {lomg=run) effects on che real exchange rate ind

output of specified shocks.*

II': by = 0.25 IIT': 4, = 0273

Shock Real exchange Ouzpuc Real exchange Outpue
race Domestic Foreign rate Jomestic Toreign
2 -0.078 0.997 0.617 ~0.794 C.953 0.649
(0.059) (0.874) {0.000) CL0485 (0.82C) (~0.000)
-4 0.185 C¢.850 0.758 0.172 0.313 2.7%4
(C.107) (Q.091) (0,000} (C.ice} {C.050 (0.070)
¥ 0.168 0.428 -0.324 0.177 D.431 0,342
(0.110) (0.630) {0.000) {2.114) (2,674 (0.000)
y* -0.220 ~0.436 0.537 -0.213 -0.413 0.523
(=0.176) {-0.038) (1.000) (~0.178) (=3.034) (1.000)
w =-0.207 0.054 ~0.056 ~0.308 C.032 -0.032
{~0.333) {0.000) (0.000) {~0.333) (2.000) JON bl
u, =0.133 -0.2563 0.268 =0.130 =0.254 [
- (=0.0C0) (=0.001) (~0.000) (0.000) {-0.001) (C.00C)
u,* 0.133 0.263 =0.259 0.130 C.254 =0.263
< (0.000) {0.001) (0.000) (0.000) (0.001) (0.00¢C
ug =0.030 0.540 0.357 =-Q,057 0.520 0.372
(0. 000) (0.002) (0.000) (0.000) {0.002) (0.000)
u3* 0.07% 0.420 0479 0.172 2.815 0.734
{C.000) {0.000) (~C.C00) {C.105) (0.088) (=C.0CQ)
uy, 0.204 0.438 =0.448 0.1%89 0.424 =0.439
(0.143) (-2.478) (=3.333) (0.171) (2327 (3.33%
* Notes : Parameter 33 set at 0.2 to charactarize low financial integration

(ef.Table 2);

parameter by, the Phillips Curve slepe ia the domescie councry

is varied from 0.25 to 0.275 {cf .Table 2 for a mere extended variatiom).



Table 3B. Asymmetry in the Phillips Curve slope with reduced financial

integration: short and (long~run) effects on inflation of specified

shocks*
IT" : h_= 0.25 III' + h_ = 0.275
a o
Inflation Inflacion

Shock Domestic Foreign Domestic Foreign
g 0.249 0.123 0.283 0.130
(0.635) (0.069) (C.677) (C.071)

g* G.212 0.154 0. 224 0.15%
(0.069) (1.005) (0.071) (1.005)

¥ ~0.143 ~0.065 ~0.151 =0.068
(-0.263) (~0.027) (~0.271) (-0.028)

% ~0.109 -0.093 -0.113 -0.095
(=0.027) (-0.403) (0.023) (=0.403)

uy 0.014 ~-0.011 0.014 -0.011
{0.000) (~D.000} {0.000) (~0.000)

uy ~0.066 0.05% -0.07¢ 0.053
(-0.001) {0.001) (=0.001) (0.001)

u,® 0.066 -0.054 0.070 ~0.053
- {0.001) {~0.00L} {0.001) (-0.001)
ug 0.135 0.071 0.143 0.074
(0.00L) (0.000) (G.00L) {0.000})

u3* 0.1G85 0.096 0.111 0.0%8
{¥0.0) (0.9) (30.000) (0.002)

u, 0.109 =0, 090 0.117 ~(.088
(1.141) (1.451) (1.080) (1.445)

* For notes, see Table 3A.
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of rhis interaction effect is somewhar surprising, producing the
result in this instance thar B*, ;*, u3* and u, sliocks 2re all more
disruprive in their real exchange rate impacts under a low degree of
financial integracion than under a high degree, These »csults suggesc

caution in appealing to the "second best” theorem to Justify the use

of exchange controls in a world of sticky wages and oy
Inspecticn of the results for output, igain cempa~ing Cases II an.
II7, IIT and III' berween Tables - and 3A reinforeces this impression.
In the former case there are several instances in which the ouLput
deviation is greater under a lower degree of financial integration;
in the latcer case, this is true for the majority of shocks considered.
The difference in inflation impacts can be studied py comparing
Tables 2B and 3. Here, it appears thatr a loewering of the degree of
finaneial integration has the effect of bottling up inflaticoary
impacts domestically - thus, the inflationary respense to thn %, 4, z2ad
uy shocks is increased, as is the deflationary impact of domescic
capacity shocks. On the other han » the response of domestic inlation
te foreign shoecks (g*, u3*, ¥*) is diminished. Reciprocally, where

the impact on domestic inflarionm is imcreased, that on foreign

inflation is reduced,

The Price Responsiveness of Wages (Tables 4a-iC)

Tables 4A~C introduce am addirional seurce of asymmetry in wage
benaviour, this time in Tespect of the response of wages to prices.

In the model this is represented by the parameters h In the

17
earlier discussion, we found that the distinetive charaster of the German
wage inflation process appeared to reside in its comparative lack of
respense ro prices as well as in a high degree of response Lo eXcess
demand in the labour market. Thus, in terms of our present model set-up

to mimic this requires endowing the country with the relatively high



ho parameter value with comparatively low values of the hl’ h2
parameters ~ or equivalently, to endow the 'other' country with
relatively high hl*, hz* values. This latter is what is dome in
Tables 4a-C.

In these tables we report the impacts on the real exchange rate,
domesric and foreigm output, as the parameter sets ho, hl*, hz* and aq
are varied for a single (domestic fiscal) shock. The choice of shock
is illustrative.

As might be expected, for this shock, the two parameter variations
have broadly opposing impacts. as the relative slope of the domestic
country's Phillips Curve is inereased (ho rising), the real exchange
rate appreciation impact is increased, and as the relative price~
Tesponse parameters are reduced (hl*, hz* rising) the appreciation
impact is reduced. In a similar way, the cutput impacts are alse
opposing.

For given values of hlﬂ, hz* and ho = 0.3, it seems clear that
the lower the degree of financial integration the lewer the amount
of exchange rate overshooting, though the sensitivity of overshooting
to the degree of financial integration as the hl*, ho* parameters are
raised tends to decline the higher the degree of financial integratien.
Variations in the h0 parameter, however, are capable of overturning
this picrture; with a low value (0.13), for tais parameter, for
example, overshooting appears ro decrease wich the degree of financial
integration whilst for the next two higher variations of this
parameter (ho = 0.2, 0.251), the largest degree of overshooting is to
be found in the 'middle’ range of financial incegration.

The ocutput impacts seem more straightforward; the broad picture
is, as might be expected for this shock, that a higher domestic

FPhillips Curve slope reduces the domestic¢ output impact and raises the

foreign output impact, for all degrees of financial integration. At



the same time, 2 reduction in the relatiwe degree of wozo indexation
raises the domestic output and reduces the foreign outpu: impacts.
An increase in the degree of finanecial integration, broaily, reduces

the domestic output impacts and raises the foreign cutput impact.

Conclusions
—gncausions

The motivation ¢f the paper was provided by evidence from the EMS
that wage-price behaviour is marked by strong asymmetries between
member countries. As is well known, two of the leading EMS members
dispose of exchange controls which reduce the degree of finan:ial
integration between them, and it seemed pertinent therefore tc 2nquire
simultaneously inte the effects of wage-price as;ymmetries and :le
effects of high and low degrees of financiai integration.

Because of the source of the motivation, we also assumed a deareg
of exechange rate interventian.l

The simulations reviewed do not yield a simple set of conclusions.
Perhaps this is the most important conclusion itself to scress. There
is a high degree of inreraction berween the parameter values under
consideration, and it often proved incorrect to infer the effect of a
combined change in parameter values from thé effects of changes in
parameters taken singly. In particular, we did not find thar a lower
degree ‘of financial integration was a reliable offset to the effects of
asywmetry in wage ~ price behaviour, even though reduced finangial

integration generally did dampen exchange rate volatility.

1. Because of the ser~up of the model, the exchange rate in question
is the real exchange rate - however, the smoothing of the real
exchange rate is accomplished by financial intervenrion and ro this
extent mimiecs an indexed form of EMS~type arrangements.
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Appendix
SERET0EN

Noctation

Foreign counterparcs are indicated by *;  lower case counterparts to

upper case variables are deflated (real) values.

P, Px domestic (foreign) consumer price index
Pd, Pd* domestic (foreign) value added deflator
E, Exx nominal exchange rate and 'target' nominal exchange raze

defined in unirs of domesric currency per unit of foreis;

currency

L core inflation

q, g* contract (foward looking) imflacion

P Pd* domestic foreign price (value added) inflacion

¥, ¥* output

;, ;* matural rate of output

H, h total stock of domestic money (deflation by domestic prices)

Lx, 1% total stock of foreign money (deflated by foreign prices)

HP’ hp part of H held by domescic private sactor (deflated by foreign
prices)

LP*, lP* parc of ;f held by foreign private sector (deflaced by foreign CPI)

Hg*, hg* part of H held by foreign government (deflated by domestic CPI)

L, 1 part of L* held by domestic government (deflated by domestic CEI)

def, def* government deficit as preoporticn of mean demestic/foreign output

s, s* proportional rate of income tax

cab, ecab* current account surplus as proportion of mean domestic/foreign
output

g, g% government spending as proportion of average domestic/foreign

output

W, W, w, wk domescic/foreign private secror financial wealth deflaced

by domestic/foreign consumer prices

cont'd -



Cont'd =~

Notation

g¥k

Parameters

By = Hy
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Appendix
SZprueLx

real exchange race target
real exchange rate (defined with Tespect to producer prices)
i.e. e = E-Pd+Pd* and a real devaluation causes a rise in e

shock wvariables

ratio of domestic money stock to domestic output

ratio of foreign money stock to foreign income

ratio of domestic private sector holding of domestic money to
domestic output

ratio of foreign private sector holdings of foreign ooney to
foreign oucput

ratio of domestic private sector holdings foreign money to
domestic output

ratic of foreign private sector holdings of domestic money to
foreign output

ratio of domestic income to foreign income

ratio of foreign money stock held by domestic government to
foreign outpur

ratio of domestic money stock held by foreign governmentr to

domestic outpuc

+ u3*q> - u4x¢

.-l !
ul* Ho* +15¢ A

Basic Case Parameter Values



Conc'd -

Paramecers

In the 'basic case' runs of the model, the following parameter values

are assigned, idenrical values being assumed for the foreizn country.

6= 1 1‘11=O.~’4 cl:ji
uI.:l k2=3 d:=05
u2=07 d0=0.75 u3=05
u3=02 al=1(l,10) d_,‘=C.‘l
M, ul—pz—u3—01 az=0 fl=0
s = 0.4 33=2 (1, 10) :'2=O
r, = 1.0 h = 0.2 h, =1

=
(o]
[



(3%
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