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This article deals with the effects of exchange rate fluctuations in non-Wairasian macromodels. A
demand driven model (‘Keynesian Unemployrient’) and a supply driven model (‘Classical
Unemployment’), both estimated on Swiss dat1, are alternatively considered. In each case an
exchange rate modification and possible accompanying policy measures are considered. The
feasible consequences on employment and the balance of trade are investigated by means of a
geometric comparative static technique. For each type of fix-price equilibrium, the favourable
conditions for a devaluation and a revaluation are thus emphasised.

1. Introduction

Since the final collapse of cxchange rate parities in 1973, exchange rates of
most industrial countries have fluctuated widely and, apparently at least,
somewhat erratically. This course of action has given rise to the concern of
disorderly market behaviour and increased uncertainty among traders and
national monetary authorities. Moreover, for the great majority of countries
whe must totally import their oil, the fiuctuations of their own currency vis-
a-vis the U.S. dollar can bz, at least in the short run, 2 major cause of happy
or unhappy upheavals in their economy.

Our purpose here is not to elucidate the controversies over determinants
of thz exchange rate,' but rather to acknowledge its instability and therefore
try and assess the effects of its variations on aggregate supply and aggregate
demand, and finally on the equilibrium value of employment, as well as on
the balance of trade.

This assessment will take two forms. One is concerned with accompanying
measures, the other with counteracting measures. The accompanying measures

*A preliminary version of this article has been presented at the IXth International Conference
of Applied Econometrics, Budapest, March 29-April 1, 1982.
!See Bigman and Taya (1980) and Frenkel and Johnson (1978) for surveys on this topic.
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are the ones that would further drive the economy into a favourable
direction that is already implied by an exogenously imposed devaluation or
revaluation. The countcracting measures, on the contrary, are measures that
would tend to uffset, and if possible overcome, whatever negative effect this
type of fluctuation of the exchange rate might have on the economy.

Our contention is that, at least in the short run, price movements will not
take place automatically at the right time, in the right direction and with the
proper magnitude to restore (or attain) automatically a Pareto optimal
Walrasian equilibrium. Moreover, a devaluation or revaluation is bound to
have different effects according to the type of temporary equilibrium
characterising the economy.

We therefore adopt ihe conceptual framework of non-Walrasian
equilibrium macromodels, and especially those based on the Clower-Benassy
effective behaviour, which is obtained through the maximisation of the
agent’s preference function, subject to its budget or technological constraint
and all quantity constraints except the one relevant for the market for which
it is derived.

This approach leads to a polar characterisation of equilibria in, among
others. a demand driven economy (‘Keynesian Unemployment’) and a supply
driven economy (‘Classical Unemployment’).2

If the introduction of the foreign sector is quite straightforward in the
demand driven case (as long as exports are exogenous with respect to the
domestic flow variables), it implies a departure from the standard model in
the supply driven case. In this type of equilibriura indeed the consumption of
domestic goods by households is residual (government and foreign markets
are served first). This situation induces thus a spillover effect on the import
of consumption goods. Imports by firms and imports by households will
therefore be given a different treatment.

When facing a devaluation or a revaluation, policy actions envisaged are
of two kinds: public expenditures on the one hand, price policies of importers
and exporters on the other.

To assess the effects of these measurss, a geometric method [Ritschard and
Rossier (1981) and Rossier (1982a,b)] is used, which gives at once the
feasible set of values for the endogenous variables corresponding to all
possible continuous combinations of policy measures. A portion of the
frontier of this set will thus correspond to all non-dominated policies in -
Paretian fashion: No other feasible policy would improve at least one
objective while the others remain the same.

In a previous paper [Royer (1981)] this method was applied to a simplified

*See, for instance, Barro and Grossman (1976) and Malinvaud (1977). Our concern being with
Western market-type economies, we shall not consider the (anyway somewhat ambiguous) case
of ‘Repressed Inflation’. For extensions to open economies, see Dixit (1978), Steigum (1980) and
Fourgeaud et al. (1981).
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version of the model, in which key characteristics of the economy’s foreign
trade and price structure position were allowed to vary, taking into account
the more general situations that can be considered in this respect.

In this paper we concentrate on poicy actions only, and the intervals of
variation retained will correspond to a feasible range for the instruments. All
other parameters have been estimated econometrically.

A word of warning should be given here. Both types of models {demand
driven and supply driven) have been estimated on Swiss data for the same
period. This does not mean that we intend to determine on the basis of
empirical evidence whether the economy was, over that period, ‘Keynesian’
or ‘Classical’. On the contrary, if these concepts have any relevance at ali
(obviously a statement with which we agree), it lies for reasons of
aggregation in intermediate situations, more realistic but also more complex.

Nevertheless, a thorough understanding of simple extreme cases proves
often essential before tackling more complex situations, and comparing the
effects of counteracting the fluctuations of the exchange rate under each of
the extreme regimes aiready provides useful indications about the ability to
act within an intermediate situation.

2. The theoretical model

2.1. General features

The basic setup is the usual non-Walrasian macromodel with one
aggregate commodity, one energy product, one type of labour and fiat money
as the sole asset.

The commodity and the energy product are available in quantity Q+1Im
+ E, where Q is the domestic production, /m the non-energy imports, and E
the energy product totally imported. They are consumed in quantity C by
the households, I by the firms, G by the government and Ex by the rest of
the world. Labour is supplied in quantity N by households, who hold an
amount M of nominal balances.

The price variables in terms of domestic currency are p for consumption,
Piw for imports, P,, for exports and p, for energy. Prices in terms of foreign
currency are denoted by starred variables, while the exchange rate is denoted
by r. The variable n stands for the ratio of the import price to the domestic
price. Finally the nominal wage rate is w and the interest rate (used as a
discount factor by houscholds) is called s.

2.2. The demand driven model

The basic features which lead to a demand driven equilibrium (the so-
called Keynesian Unemployment regime) is a sales constraint for the firms
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and a labour constraint for the households. Output is thus demand
generated and we have the following behavioural equations:

C=g,(WN,p,s, M), (D.1)
N =g,0), (D.2)
Im=g4(TD,n), (D.3)
E=g4(@Qp.), (D4)
Ex=gs(WD,p%), (D.5)

along with the definitions

TD=C+1+G+Ex, (D.6)
Q=TD—Im—E, (D.7)
szexEx_pimIm—peE' (D's)

Eq. (D.1) expresses the demand for consumption goods as a function of
actual income wN (money wage rate times actual employmnent), the price
level p, the interest rate s and initia! cash balance M,.

Eq. (D.2) is the demand for labour N from the firms supposed to operate
under a sales constraint embodied by output Q.

Eq. (D.3) expresses the imports of non-energy products as a function of
total demand TD and relative price n, whereas eq. (D.4) states that the
imports of energy products depend on the level of domestic economic
activity @ and its own price p,, since the model assumes no possible
substitution with domestic energy.

Finally, exports are given by eq. (D.5) as a function of the foreign demand
WD, and the price of traded goods in foreign currency p¥,.

Egs. (D.6) and (ID.7) are self-contained whereas eq. (D.8) defines the
bzlance of trade B.

2.3. The supply driven model

The main characteristics of a supply driven equilibrium (the so-called
Classicai Unemployment regime) are that employment, and hence output,
respond only to profitability considerations. Households thus face a labour
(cr income) constraint, and are likely to face a constraint on their
consumption of domestic goods,®> inducing a sequential spillover effect on

*1t is indeed the case if the government’s behaviour is exogenous, implying it is served first.
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their demand for imported consumption goods. This can easily be seen by
writing their programme as

max U(Cd, Cim, M),

pCd + p;,,Cim+ M =wN +(1 +s)M,,

Cd = Cd*,
where Cd is their consumption of domestic goods (bounded by Cd*), and
Cim their consumption of imported goods.

By denoting by Yim that part of their income which exceeds the fraction
allotted to domestic consumption,

Yim=wN —pCd,
their demand for imported goods can be written
Cim=fs(Yim,p;pm, s, My).

The whole model is composed of the foilowing equations:

N =f,(w/p), (S.1)
g =/>(N), (S.2)
Imf = f5(Q, ), (8.3)
E=/4(Q,p.), (S.4)
Cim=fs(Yim, p;p. 5. M), (8.5)
Ex =fo(WD, pi), (S.6)
Cd=Q~G—1-Ex+Imf+E, (8.7)
Yim=wN - pCd, (S.8)
B=p, Ex—p;,Imf—p;,Cim—p,E. (S.9)

Apart from the households’ consumption function of imporied goeds.
distinctive features from the demand driven model are the links betweer
profitability w,p, the demand for labour N and output Q [egs. (S.1) and
EER - F
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(S.2)] and the residual aspect of the consumption of domestic goods [eq.
(S.7)]. This latter characteristcc implies that firms will serve foreign markets
first, which can be justified on the ground of preserving market shares for the
economy as a whole. On the houscholds side, its abruptness is tempered by
the possibility of importing consumption goods.

2.4. The price sector

The price variables are assumed to be strongly separable from the real
core of the economy in the short run, but react of course instantaneously to
a variation in the exchange rate.

Assuming a relative variation r=4r/r of the exchange rate, we posit the
following relations for prices:

Pex=7Vexl» 0=V S, (P.1)
Bin="7iml 0syim=s1, (P.2)
P.=F, (P.3)
P=0imPim+ OcPes (F.4)
=DPim— D> (P.5)
Pex=Dex— 1" (P.6)

A difference of status among these parameters should be noted, as it will
prove important in the sequel: Important price elasticity (y;,,) and export
price elasticity (y,,) depend to some extent on the willingness and financial
capabilities of importers and exporters to pass the effect of an exchange rate
variation on (o their customers. They can therefore be considered of a
somewhat controllable nature. The elasticities of the GNP price index on the
contrary are deeply rooted in the structural characteristics of the economy,
and therefore largely uncontrollable. In the sequel they will be treated in an
ad hoc way, by using ratios of relevant values.

Parameter 7., is of special interest and can best be interpreted by looking
at the relations

ﬁexz}'ex'e’ ﬁ;‘x=('}’gx" 1)F.

Whence,
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When 7y,, is at its lowest value, a devaluation (f>0) increases the
competitiveness of the economy (p¥, <() but has no effect on the profitability
of the firms (p.,=0). When it is at its highest value, the full effect of the
devaluation bears on the profitability (p,,>0), but has no impact on the
competitiveness (p¥, =0). The size of y,, reflects thus the trade-off between
profitability (y,,=1) and competitiveness (y,,=0). Considering now a
revaluation (#<0), we see that a low val.e of y,, does not affect profitability,
but weakens the competitiveness (p¥.>0). A high value of y,, on the other
hand does not affect competitiveness but harms the profitability (p,, <0).

The price of non-energy imports and the price of energy products (totally
imported) are given a distinct treatment. A change in p, incurred by a
variation of r is total, whereas, owing to competitivity considerations on the
domestic market, y,, can be given a value lower than one.

3. The empirical model and its causal outline

The parameters of the model have been estimated on Swiss data, for the
period 1960-1980, with one excepticon for the export function, which has been
estimated on the 1964-1980 period because of data availability. The model
has then been written in rates of variation, except the balance of trade, which
appears in absolute variation.* Ecoriometric results and the transformation of
identities are discussed in the appendix. The only two exogenous variables
assumed to vary are the rate of exchange r and public expenditures G. The
other exogenous variables are therefore dropped from the model written in
rates of variation

3.i. The demand driven empirical model

« is formed of the eight equations defining the flow variables and
erployment, plus the six equations referring to prices. Unless otherwise
s.ated, all variables are now rates of variation. We thus have

C =0.74N—-065p,

N =0820,

Im =137TD-0.30m,

E =121 0-009P,,

Ex = —0.27p*,

TH=0424C+008G+029Ex, —0055G<0.1,

Q =149 TD—047Im—0014E,

AB =62580Ex + p,,) —62094.5(Im + p..) — 6495.5(E +p,),

“This is due to the fact that the initial point is negative. Working with the rate of yariation of
the balance of trade would have implied counter-intuitive results with respect to the signs.



380 G. Ritschard and D. ioyer, Disequilibrium exchange rate fluctuations

T =Pim— D

p =026p;,+003p,,
Pex = Vexls Oé'}’exg 1,
Pim =Vim's  0ZVim=1,
P =1,

p:x =Pex—T-

The causal outline for the whole model can then be represented by the grapi
given in fig. 1.

Fig. 1. Graph of the demand driven empirical model.

As expected, the various prices and exports appear in the first three levels,
before the strong component ccrresnonding to the real sector of the
economy, while the balance of trade is a terminal point for all causal
influences. The strong component exhibits typical Keynesian circuits linking
the various components of domestic demand to output and employment.

A variation in public expenditures does ot affect prices and exports, and
has the usual open multiplier effect on the flow variables.

A variation in the exchange rate will affect employment and the balance of
trade through the channels of export and import prices. On the export side,
it induces a change in the volume of effective demand qualitatively identical
to that of public expenditures, this effect being progressively annihilated as
7., tends to one. On the import side. it has a joint effect through a change ix.
the volume of imports and households’ consumption.
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As to the effects of a variaticn of the exchange rate on the balance of
trade, they pertain to both the value and the volume side.

The value effect depends straightforwardly on the respective magnitudes of
Yim and Vex:

The volume effect is more complex. An induced change in the price of
exports has a direct positive effect on the balance of trade and an indirect
negative one through a boost in effective demand. Import prices have at their
turn a similar dual effect through the volume of imports, as well as an
induced effect through households’ consumption.

3.2. The supply driven empirical model

The supply driven model is also composed of the nine equations defining
the flow variables, plus the six equations referring to prices. The link v
between the demand for labour and the real wage rate has not "een
estimated, partly because of the lack of reliable data, partly because of its
sensitivity to the firms’ expectations. Besides, it embodies the effect of a tax
incentive to hire labour. It was therefore decided to let this parameter vary
over the closed interval [0.1,0.7], whose bounds were set by cross
examination of the relevant series.’

Written in rates of variation, the equations are as follows:

N =vp, 0.15vg0.7,

Q0 =099N,

Imf =1.29Q-0.56m,

E =1210-009p,

Cim =0.60 Yim—0.30p;,,,

Ex = —0.27p¥,,

Cd =203Q-0.24G—0.89 Ex+0.68 Imf+0.03 E, -0.05£G6<0.1,
Yim=5.07(N + w) —4.07(Cd + p),

AB =62580(Ex + p,,) —43743.5 Imf— 18351 Cim,— 62094.5 p,,, —6495.5(E +p,).
n =Dim~ P

p =026p,,+003p,,

Pox =Vesls 0571,

Pim =Vimhs Oa‘é}'imé],

pt’ = r’

p:x FZPox T

The graph is given in fig. 2. It can be seen immediately that the struciure
of the model is fully recursive, even the part pertaining to the flow variables.

SLet us notice that dealing with a model not fully guantified is possible in the framework of
the geometric approach retained in this paper.
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Fig. 2. Graph of the supply driven empirical model.

The flows of causality are unidirectional from the price level to employment,
output and the various demands.

The only impact of public expenditures on the balance of trade is therefore
a negative one, through the crowding out of private consumption of domestic
goods and the resulting boost given to the consumption of imported gooc:s.

A variation of the exchange rate will, on the contrary, affect every variable
in the model. Its effect on employment is straightforward through both
import prices and their positive effect on the GNP price level. A devaluation
will thus enhance employment, to 2 degree depending on the firms’ reaction
to an increase in profitability. A revaluation, on the other hand, will lower
employment through the same channels.

its effect on the balance of trade is much less straightforward. Looking at
its repercussion on the export side, one sees immediately an unambiguous
positive effect due to an increase in the value of exports. The volunie effect
only appears when 7y,, is stricily inferior to one. It generates a net positive
impact on exports (the magnitude of which depends on the actual size of y,,)
which in turn has a direct positive effect on the balance of trade and an
indirect negative one through the crowding out of private consumption of
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domestic goods, and the resulting boost given to the import of consumption
goods.

On the unport side, the channels througk which y;, exerts an influence
over the balance of trade is basically twofold. First, the.e is a joint direct and
indirect effect of opposite signs on relative prices of imperts, which induces a
change in the imports of the firms. In turn those have a negative impac! on
the imports of consumption goods throvgh the residuali income. Second,
there is an indirect effect on the GNP price level which induces a change in
both categories of imports through the channels of disposable and residual
income. Similar effects can be noted for the price of energy.

4. The analytical tool: The geometry of comparative statics

4.1. An outline

Most of the studies concerned with non-Walrasian macromodels rely
heavily on geometric illustrations, based on the partitioring of the plane of a
selected pair of exogenous variables.® In the case of a closed economy for
instance, each sub-region of the plane considered — corresponding to sub-
sets of pairs of value of the exogenous variables — will characterise one of
the possible extreme states of the economy (Keynesian or Classical
Unemployment, Repressed Inflation). Even though it is not free of
criticisms,” such an approach has proven useful in giving a broad overview
of the situations considered.

Its extension to open economies on the other hand might prove
cumbersome, as more parameters (or exogenous variables) must be taken
into account.

In this study we shall make an extensive use of a different geometric
approach due to Rossier (1982a,b). Broadly speaking, this method consists in
studying the projection in selected planes of relevant endogenous variables of
a geometric figure, defined in an n-dimensional space, generatcd by all
possible combinations of values of the variable parametcrs (or exogenous
variables). Thus, in our case, we shall study in the (Employment-Balance of
Trade) plane the feasible points for these two variables, each extreme point
being characterised by different combinations of values of various price
elasticities and public expenditures.

4.2. A brief description of the method®
The point of departure is an econcmeiric mode! of m relations linking m

*For instauce the (p, w) plane for Malinvaud (1977).

"See Hildenbrand and Hildenbrand (1978).

8A full description including all relevant proofs and algorithmic remarks can be found in
Ritschara and Rossier (1981} and Rossier (1982a.b).
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endogenous variables y and k exogenous variables z,
h(y; z) =0,

which is linearised around the point (y; z),
Ady+BA4z=0,

with A=0h/0y’, B=0h/0z' and dy=y~—y,, dz=2—2, By denoting

[ay] A B 0 [o
x=laz|, bD=|0 f —az|, b=]0],
. 00 1 i‘

where v is an auxiliary variable equal to 1, the original system can be written
in the compact form

which permits the exogenous variables and the parameters to be given a
symmetrica! treatment (they are both elements d;; of matrix D).

Now, the crux of the matter is to consider that the d;;’s can be allowed to
take their value over a set of closed intervals, df; <d,; <d¥, with the special
cases dj; =d}; corresponding to parameters (or exogenous variables) we want
to keep fixed.

For our problems iuvolving exchange rate variations (part of 4z), we shall
mainly consider as variable parameters elasticities of prices with respect to
the exchange rate (the y’s), and public expenditures (G).

Having thus defined in the space of parameters a compact "arallelotope,’
9={D/D°<D<D*),
we now want to study the properties of the multi-dimensional figure P,
P={xeR"/Dx=b,De 2},

called a poly:tope.

P is a geometric figure of the polyhedric type whose dimension is given by
the number of equations containing variable elements. It is totally defined
when its characteristic points, i.e., the points x? = D@ b where D@ is an
extreme point of &, as well as the edges linking these points, are known.

°The ineguality relation DS D reads: None of the elements of D is smaller thans the
corresponding eien.ent of D°. The interpretation of D < D* is obviously symmetric.
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Moreover, these edges correspond, in the x space, to segments linking pairs
of characteristic points (x4, x*) obtained from extreme points D'?’ and D'*
which differ oniy by one ciement d; ;.

It appears of course hardly tractable to apprehend P directly in the
n-dimensional space where it is defined. An approach in terms of simulation
over 9 would certainly be very costly and is bsund to miss part of the
frontier of P, especially in the presence of non-convexities.

The method we shall use here consists of studying the projection of P o
selected axes or plancs. We will concentrate on the projection of P in the
(Employment-Balance of Trade) plane, analysing the characteristic points of
the two-dimensional figure thus obtained, and the edges linking these points.
It must be stressed that in this way conclusions on the endogenous variables
are obtained at once, taking into account all the relevant hypotheses about
parameter values.

5. Feasible consequences of exchange rate fiuctuations

5.1. Introductory remarks

The terms ‘devaluation’ and ‘revaluation’ used in the sequel are not fully
appropriate in a world of flexible exchange rates, or, if one prefers, repressed
flexible exchange rates.

An attempt at assessing what external or internal forces cause the rate of
exchange of a given currency to go up (devaluation) or down (revaluation)
are beyond the scope of this paper. The fact is that, at various degrees and in
different placcs and times, they do exist, independently of decisions made by
relevant authorities.!® Another fact is that, within certain limits, these forces
can be counteracted and somehow annihilated by various policy measures, at
a somewhat very high cost though.

The consequences of an exogenously determined 10%, devaluation (r==(.10)
and an exogenously determined 109, revaluation (r= —0.1C) are investigated
alternatively under each of the two extreme regimes considered. More
precisely, we provide and analyse in each case the set of pairs (N, 4Bj which
are feasible according to three possible ways of counteracting the exchange
rate fluctuation effects. The three intervention measures are characterised by
the parameters y,,, Y. and G, the magnitude of which is given by the
intervals

0syims), 03yt —00526=20.10.

10For instance. the Swiss franc was depreciated by 15°, with respect to the U.S. dollar during
the first six months of 1981. A revaluation of 15°, then took piace during the next six months.
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General implications of exchange rate fluctuations are emphasized by the
location of the feasible sets in the (N, 4B) plane, i.e., of the projection of the
polytopes generated by the variations admitted for y;,,, 7., and G.'' Then
the study of the boundary of the polytope permits to emphasizz what we
could call the Pareto optimal combinations of intervention measures.

We shall evaluate the results with the help of two reference points. The
first point (NE) corresponds to N=0 and 4B=0. It characterises a neutral
intervention in the sense that, if it is feasible, the corresponding policy
measures would fully counteract the effects of the fluctuation of the exchange
rate. The second point (NO) corresponds to the absence of iniervention, and is
characterised by 7,.=0 (p¥.= —1), Yim=1 (P;m=7) and G=0.

5.2. Polytopes for the demand driven model

5.2.1. The devaluation

We posit a 10% devaluation (r=0.i0) and consider the poiytope generated
by the variations, within the demand driven model, of the policy parameters
specified above. The polytope is a three-dimensional geometric figure in the
R'7 space. Its projection in the (N, 4B) plane is given in fig. 3.

The location of this set of feasible points shows that in any case a 10%,
devaluation would increase at least one of the two objectives considered. In
other words, this means thai the neutral intervention situation (NE) is
unfeasible. Morecver, a great part of the set lies in the positive orthant. This
indicates that a large proportion of the possible combinations of
accompanying measures is compatible with an increase in both objectives.

The form of the projection shows that the two objectives are conflicting.
Indeed, the maximum increase (+ 6182 million francs) in the balance of trade
is reached in D, where we also have the worst effect on employment (-0.4%).
This maximum for 4B is approximately equal to the 1980 Swiss trade deficit
(6010 million francs)'? while the 04% deterioration of employment
corresponds for Switzerland to a loss of 12,000 work places.'® On the other
hand, the maximum increase in employment (+1.7%) is reached in D,
together with the greatest negative effect on the balance of ‘rade (- 5082
millions).

The point D; (max 4B and min N) is reached when y,, is at its upper
bound, and y;,, and G at their lower bounds. In other words, D, corresponds
to the case where: (i) the exporters do not reflect the devaluation on their

*1The polytopes were obtained with the Fortran programme Inmain {Rossier (1982a)].

'2This amount is of course not stable. For instance, for 1979 the deficit amounted to 815
millions and in 1978 the balance was in excess of 3700 million Swiss francs.

"3This exceeds somewhat the actual forecasts (0.3%) for unemployment in 1982,
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foreign currency export prices (p¥, =0); (ii) the importers do not reflect the
devaluation on their import prices (p;,, =0); and (iii) the government reduces
its spending by 5%,. Symmetrically D; (y.,=0, y;m=1,G =0.1) coiiesponds to
the case where the variation rate of p¥. and p;, is equal to the rate of
devaluation and the increase in G is at its upper bound.

Let us now look more closely at the link between the shape of the
polytope and the assumptions made on the policy parameters. We consider
first the government spending which, as shown in 3.1, has here the usual
open multiplier effect. A ceteris paribus variation from —5% to +10% of G
induces a translation corresponding to an increase of 19 of the employment
variation rate and a deterioration of 1395 millions of the balance of trade.
Among the three policy measures G appears to be the most appropriate to
correct the effects on employment and the least efficient for what concerns
the balance of trade. This is characterized by the relatively low slope of the
edges D,-Ds, D,—Dg, Dy—Dg or D;-D, Note that this slope can be
interpicted as the cost, in terms of balance of trade deterioration, which has
to be paid in order to increase N by 1%.!* The relative efficiency of G for
stabilising employment is indeed a natural consequence of the Keynesian
structure considered here.

Turning now to the correction ability of the exchange rate elasticity y,, of
the export price, we can examine for example the edge D,-D, (or
equivalently Ds— D). When 7., moves from 1 to 0, i.e.,, when an increased
competitiveness is preferred to an increased profitability, N increases by 0.7%,
while the induced deterioration of the balance of trade amounts to 5479
millions.

As for the effect of the exchange rate elasticity y;, of the import price, it is
characterised for example by the edge D,-D, (or equivalently by D,-D.). The
slnpe of this edge (— 10975 millions for a 1% increase in N) is slightly greater
(1.4 times) than the one associated to y,,. It appears thus to be the
fundamental measure which should be activated in order to stabilise the
balance of trade. The magnitude of its possible effects is, however, smaller
than for y,,. Indeed, a movement from y;,, =1 towards y,,, =0 induces only a
4390 million increase of the balance of trade at the cost of a 0.4%] decrease of
N.

Looking now at the frontier of the polytope, we see that the most
favourable consequences of the devaluation lie on the edges D,~Dg-D,~D-.
This portion of the frontier corresponds thus to the set of non-dominated
policies, ie., policies which are such that no other feasible policy would be
more favourable for one of the objectives considered without deteriorating
the other.

"*Indeed, it can also be interpreted as the maiginal rate of substitution between the objectives
for the policy parameters considered.
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Between D, and D, the non-dominated combinations of intervention
measures correspond to cases where y,, is at its upper bound (p¥ =0} and
vim at its lower bound (p;,=0). The set of the so-called Pareto optimal
points is here obtained by varying G, the public expenditure variation rate.
On the edge Ds-Dg, 7, is at its lower bound (p;,,=0) and G at its upper
bouid. The non-dominated points are generated here by acting upon the
clasticity of the export price. Finally, between D¢ and D, the two measures
which have to be kept fixed are y,, at its lower bound (p¥,= —r) and G at 1ts
upper bound. The optimal points correspond then to various levels of y,,.,
the elasticity of the import price.

To summarize the findings, let us consider as reference what we have
called the ‘no-intervention’ situation, i.e., the point NO correspondinig to y,,
=0 (p¥.=—7r), Yim=1 (pim=r) and G=0. Starting from this point NO it
comcs that the only way to improve employment is by increasing G. On the
cther hand. the balance of trade deficit could be stabilised by acting either
upon y;, or upon 7,., the former being the less expensive in terms of
employment deterioration. To reach the compiomise edge D,-Ds; would
require acting both on y;, and y.. A joint intervention upon y;, and G
would permit to achieve the compromise situations on the edge Dy—D-,
while all three policy measures have to be activated in order to attain a
point upon ihe Ds-Dg cdge.

5.2.2. The revaluation

We now consider an exogenously determined 10% revaluation (r= —0.10)
together with the same feasible accompanying policy measures. The polytope
obtained is again a three dimensional geometric figure. Its projection on the
(N, AR plane is shown in fig. 4.

Looking first ai its location with respect to the two objectives considered
we note that the neutral intervention point NE is here feasible. Moreover,
since NE is an interior point of the polytope, the 10% revaluation can,
depending on the combination of the possible accompanying measures, iead
to a joint improvement as well as to a joint deterioration of both objectives.
The domain of feasible joint improvements is, however, very confined: In the
triangle NE-4-B the maximum increase in the balance of trade amounts to
483 millions while the maximum increase in N is 0.05°,.

The form of the polytope is quite similar to that obtained in the
devaluation case. Again, the maximum in 4B (+4617 millions) requires the
intervention combination which has the worst consequence on emplcyment
(~ 1.4°)). Converseiy, the most favourable effect on emplcyment (+0.8%), if
it is reached, would be accompanied by the greatest deterioration in the
balance of trade ( — 6647 millions).

The point R; (min N and max 4B) is reached when 7, is at its lower
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bound (p¥ = —r), y;,, at its upper bound (p;,=r) and G at its lower bound
(—5%). The symmetric situation leads to the point R5 (max N and min 4B).
The difference with the devaluation case comes from the effect of },, and y,,
which is qualitatively reversed because of the change in the sigr. of r.

As to the range of effects and efficiency of each p ‘i.y parameter one can
see that they remain the same &s in the devaluatio: case. The role of G is
characterised for example by thc edge R;-R,, whil- the edges R,—Rg and
Rg-R; illustratie, respectively, the consequences of a change in y,, and y;,,.

Let us now examine the upper portion of the frontier of the polytope
which corresponds to the non-dominated policies. Points on the edge R;-R,
will be achieved with y,, =0 (p¥.= -r) and y;,,=1 (p;,, =r). Between R, and
Ry the two parameters which have to be kept fixed are y;, and G, both at
their upper bounds. The situations which involve consequences on the Rz-R;
edge are those where y,, and G are both at their upper bounds.

Note that these Pareto optimal combinations of intervention measures
would lead to the less favourable consequences (lower portion of the frontier
of the polytope) in the devaluation case. Thus, for instance, the no-
intervention point NO, which lies on this portion in fig. 3. is one of the non-
dominated policies in the revaluation case.

Starting from this no-intervention point NO we see thai the only way to
improve slightly the balance of trade is by decreasing G. This small increase
in 4B (4465 millions) would be obtained at a relatively high cost in terms of
employment deterioration (—0.33%). Non-dominated situations avoiding a
deterioration in any objective (the segment A-B) would be reached by acting
or G and y,,. This is indeed an interesting result since y,,, the third
parameter not sollicited here, is certainly the less controllable among the
three considered.

5.3. Polytopes for the supply driven model

The analysis ¢ the polytopes is here somewhat more complex since, in
addition to the .iree policy measures, we have a fourth varying parameter,
i.e. v, the price elasticity of the labour demand. It is. of course, difficult to
interpret v as a policy instrument even though it could be linked with some
fiscal policy measures. A different treatment should then be given to this
parameter. Practically, its variation over the interval.

0.1<v=07

generates a family of subpolytopes. We shall therefore focus on how the
subpolytopes are transformed as v varies. Then, the analysis will be carried
out by considering the two extreme subpolytopes corresponding, respectively.
to v=0.1 and v=0.7.
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5.3.1. The devaluation

We consider the supply driven model with its four varying parameters and
posit again a 10% devaiuation. The polytope to be studied is a four-
dimensional figure in the R'® space. Its projection on the (N, 4B) plane is
given in fig. 5. One dimension is not detectable on this figure since, as will be
shown, there are two policy measures which do not influence employment at
all.

The neutral intervention point NE does nct belong to the set of feasible
situations, but is very close to it. This means that a ‘quasi-neutral’ situation
(N =0.03%,4B=0) is feasible.’> Since the polytope lies entirely East of the
N=0 axis, it comes that the devaluation shall in any case improve
employment. This improvement can be accompanied by either a positive or a
negative effect on the balance of trade, depending on the combination of
intervention measures. We note also that a great proportion of the policy
combinations would lead to an increase in both objectives.

Let us begin the analysis of the form of the polytope by emphasising the
role of the parameter v. When v is at its lower bound (v=0.1) the feasible
situations are given by the sub-polytope D,-D,-D,;-D,¢. For v at its upper
bound (v=0.7), the points compatible with the range of variations of 7., 7im
and G are given by the sub-polytope Dg-Dy-D,,-Ds. Considering the
movement, induced by v, from one sub-polytope to the other, we see that v
has two effects: a magnitude effect in the N space and a translation effect.
Except for these two differences, the form of the figurc to be analysed
remains the same for various values of v. We shall thus from hereon
concentrate on the two extreme sub-polytopes just mentioned.

Contrarily to the demand driven case the two objectives arc here not
necessarily conflicting. Indeed, the maximum increase in employment (0.3,
when v=0.1 and 2% when v=0.7) can be achieved together with different
changes in the balance of trade. These changes in 4B range from +2393
millions to —4865 millions when v=0.1 and from + 2587 millions to —4671
millions when v=0.7. On the other hand, however, the most favourable
impact on AB (+6308 millions or +6328 millions) can be reached only in
D, (or Dg) where the increase in employment is at its minimum.

This point D,, or Dy, (max AB) corresponds to the case where y,, is at its
upper bound (p* =0), and y,, and G are ai their lower bounds (p;,=0,

= —5§%). It is thus similar to what has been jound with thc demand driven
model. As for the policies leading to D,;, or Dy, (max N) it can be shown
that they only requirc y,, to be at its upper bound. Indeed, the whole
segment D,;-D ¢, or Dg-D,, is defined by y;,, =1 (p;n =7).

15The minimum increase in N comes from the energy price elasticity of the domestic price,
which is kept fixed.
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This last remark leads us io discuss the role of the parameter 7;,. I
appears to bc the only accompanying measure which can icfluence
employment. Its associated slope, ie., the cost in terms of balance of trade
deterioration which has to be paid for a 1% increase in N, varies with v from
— 14500 millions for v=0.1 to —3515 millions for v=0.7. Thus the greater v
is the more efficient y,,, is for acting on employment

Concerning the two other policy parameters, it is shown that they have no
impuact on employment. They can therefore only be used to correct or
amplify the consequences of the devaivation on the balance of trade. The
range of control which can be achieved through y,, is characterised by the
edge D, —D; (or equivalently D,s—D,,). This range is shown to be greater
(4B can be changed by 5645 millions) than for G (1613 millions; see, for
instance, the edge D,-D, or D,¢-D,5s).

If we consider now the no-intervention situation corresponding (¢ y.,=0
(p*.=—1), im=1 (pim=1) and G=0, we note that it generates the segment
NO,~-NO, when v varies. Whatever the value of v, the point NO never
beiongs to the portion of the frontier of the polytope which defines the
Pareto cptimal policy combinations. These non-dominated policies are given
by the edge D,—D,¢ when v=0.1 and by the edge Dg—Dgy when v=0.7.

Starting from a NO point, it is not possible to improve employment.
Favourable measures with respect to the balance of trade can be obtained by
acting either on y,, or on G. Both these measures would be costless in terms
of employment deterioration. To reach the set of non-dominated situations
both 7., and G have to be activated. It will be reached when y,, is at its
upper bound (p¥.=0) and G at its lower bound (G=--5%). The Pareto
optimal set is then generated by the variation of y;,. This parameter is thus
the only degree of freedom which allows us to choose between the non-
dominated situations.

To conclude, let us notice that the Pareto optimal set lies entirely in the
positive orthant. This means that the corresponding policies would induce a
joint increase in both objectives, which would not be the case, for instance,
for the no-intervention policy.

5.3.2. The revaluation

We posit a 109 revaluation (r= —0.10) and consider the same four
intcrvals for the varying parameters. The polytope to be studied is again a
four-dimensional geometric figure in the R'® space. Iis projection in the
N, 4B) plane is given in fig. &

As in the devaluation case, the neutral intervention situation NE is
urfeasible, the closest feasible pcint being (N = —0.03%, 4B=0). As opposed
to the devaluation case, the polytope now lies entirely West of the N =0 axis.
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A revaluation will thus deteriorate employment whatever {easible correction
measure is used. As for the proportion of policy combinations which are
compatible with an improvement of the balance of trade, we note that it is
slightly smaller than in the devaluation case.

Turning now to the shape of the polytope, we see that the role of the
parameter v is analogous to what has been seen in the devaluation case. The
sub-polytopes associated to the extreme values of v are R,-R,~R,;;-R,,
when v is at its lower bound, and Rg-Rs-R,,—R, when v is ai its upper
bound. This, when v moves from v=0.1 to v=0.7 it induces a movement
from the first extreme sub-polytope to the second.

The results concerning the conflict between the two objectives remain
qualitatively the same. Indeed, the minimal deterioration of employment
(—0.03% when v=0.1 or —0.29%, when v=0.7) can be achieved together with
different consequences on the balance of trade (edge R,~R, when v=0.1 and
edge Rg—Rs when v==0.7). It corresponds to the situations where y;, is at its
lower bound (p;,,=0). The most favourable effect on 4B (+4328 millions
when v=0.1 and +4134 millions when v=0.7) can be attained only in R,,
(or R,,) where we also have the worst impact on employment. This
maximum in 4B requires 7y;,, to be at its upper bound (p;,,=r) and y,, and G
to be at their lower bounds (p¥ = —r,G= —5%). This is just the opposite of
the devaluation case in what concerns y,, and y;,. Indeed, as shown for the
demand driven model, the effect of y,, and y,,, is here reversed because of the
negative sign of r.

As a characteristic of the supply driven modei vy,,, is again the only policy
parameter which can modify the effect of the revaluation on employment. Its
relative efficiency to control employment increases with v together, however,
with the minimum level of employment deterioration. Its associated slope is
the same as in the devaluation case. )

As far as y,, and G are concerned, they can only be used to modify the
effect on the balance of trade. The range of control for each parameter
remains the same as for the devaluation case, i.e., greater corrections on 4B
can be achieved through y,, than through G. As noted before y,, works here
in the opposite direction.

Looking now at the no-intervention situations given by the segment NO, -
NO,, we note that they would lead to an improvement of the balance of
trade and to the maximum deterioration of employment. Moreover, they are
dominated situations which means that it would always be possible to obtain
a more favourable effect on 4B without further deteriorating employment.

The Pareto optimal combinations of interveniion measures are
characterised here by the surface generated when the R,-R,; edge moves
towards the edge Rs—R,,. To be reached, these situations require both y,,
and G to be at their lower bounds. Again, when compared with the
devaluation case, this result is reversed in what concerns 7,
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Reaching a non-dominated situation from a NO point requires at least a
reduction in government spending. A decrease in the employment
deterioration can however by obtained only by reducing the elasticity of the
import prices.

5.4. Regime comparison and mixed regimes

At the aggregate macro level considered here it would be a strong
statement to postulate that any economy is entirely under one of the two
regimes studied. It is certainly more realistic to assume that some sectors are
demand driven and others supply driven. As a consequence, the aggregate
macro regime would correspond to some intermediate situation between the
two cases investigated. Our purpose here is to emphasize conclusions
about mixed regimes by comparing the findings obtained for each extreme
case.

We shall not discuss here the effects in absolute terms since these are
largely dependent of the non-controllable parameter v in the supply driven
case. The comparison focuses thus on the relative cfficiency of the policy
measures with respect to the objectives considered. The results obtained for
each parameter are summarised in table 1.

Table 1
Demand driven Supply driven
Range of effect Range of effect
AN MA4B)  A(4B)/AN AN AMAB)  A(AB)AN
1, 1395 —1395 G o 1613 x
0.7, 5479 - 7827 Tex 0% 5645 os)

0.27°, 3741 =3515(v=01)

0.4°, 4390 -1097% .. 1.8% - 14500 (v=0.7)

The ability of each policy measure to counteract or amplify, in a muxed
regime, the consequences of an exchange rate variation will correspond to
some combination of these effects. This combination will certainly depend on
the relative importance of the demand driven sectors as opposed to the
supply driven ones. But it will also heavily rely on the participation in the
foreign trade of each demand or supply driven part of the economy.

Bearing this in mind, let us now point out some conclusions which follow
from the comparisen of the extreme case results. Concerning first the public
expenditures G, we see that a decrease in G will in any case improve the
balance of trade. As soon as tais variation in G affects a demand driven
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sector it will, however, also deteriorate employment. The same is true for the
elasticity of the export prices. In the atsence of better knowledge on the
sectors touched by each of these two measures it would be hazardous to say
something about their relative efficiency io control employment under a
mixed regime.

The relative importance of the elasticity of import prices y;, is quite
different in each regime: It is the more efficient for acting on 4B in the
demand driven case and the only efficiert in what concerns employment in
the supply driven case. In absolute terms, however, y;, appears to be the
policy measure whose effects are the less sensitive to the regime.

Finally, let us note that only one combination of intervention measures
remains Pareto optimal under each regime. It is in both cases (devaluation
and revaluation) the intervention which leads to the best result concerning
the balance of trade and the worst in what conccrns employment.

6. Concluding remarks

This paper obviously calls for two types of comments.

Concerning the model, it is obvious that it shares most of the
shortcomings of the first generation non-Walrasian macromodels: mairdy the
absence of a satisfactory (non-trivial) explanation of endogenous price
movements between periods, ancl the lack of inventory considerations, which
hinder a smoother and richer characterisation of regimes. In this respect, all
we can achieve with this tool is a short term comparative static analysis.

Our contention, however, is that, within the range of time and action
considered, basic characteristics driving the economy are not significantly
modified by the exogenous variations considered. Conclusions dsrived from
these models are thus meaningful when considering the frequency of
occurrence of fluctuations in the exchange rate.

The second comment bears on the method used and is closely related to
the choice made with respect to the models. When one leaves the realm of
point results (numbers!), one must embrace more global considerations, the
looseness of which must be balanced against their relevance. Considering a
more or less clear-cut model is in this sense a necessary step before tackling
more complex representations.

Further attention should now bear on iwo points: an endogenous
characterisat.on of gradually evolving mixed regimes, and the links between
the financial sector, the interest rate and the rate of exchange.

Appendix: Estimation and other empirical considerations

The equations which were econometricaily estimatcd are discussed first.
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The transformation of the identities together with other empirical
considerations are presented in a second section. The sources are:

(i) Séries révisées de la comptabilité¢ nationale siisse, 1948-1976, Burcau
Fédéral de Statistique, Berne, 1977.

(2) La vie économique, 1977-1981, Revue mensueile du Département
Fédéral de I’Economie Publique, Berne.

(3) Annuaire statistique suisse, 1960-1981, Burcau Fédéral de Statistique,
Berne.

(4) Bulletin mensuel de la Banque Nationale Suisse, 1560-1981, Banque
Nationale Suisse, Service d’Etudes et de Statistique, Berne.

(5) Perspectives économiques de 'OCDE, Paris.

A.l. Econometric estimation

A.l1.l. The demand driven model

(1) The consumption function
The data used are:

C =private consumption expenditures at 1970 prices (1, 2);
wN =disposable income at current prices (1, 2);

p =consumption price index (1,2);

s =interest rate on Swiss Federal Bonds (4);

H =number of households (3).

The equation was estimated by OLS over the 1960-1980 period; the
absolute value of the r-statistic is given between parentheses below each
estitnate.

log(C)=1.98 +0.74log(wN}—~0.651log(p) —0.02 log(s) + 0.24 log {H),
(9.17)(17.65) (13.64) (2.4) (2.63)
R2=099, DW=1095.

It can be noted that the estimated income elasticity leads, when the 1980
data are considered, to a marginal propensity to consume of 0.7. iog(C_,) as
well as indicators of the money balances [logiM,)] turned highly
unsignificant throughout all specification considered.

(i) The labour demand function
The equation was estiraateq in values with the following data:

wN =disposable income at curren’, prices (1,2);
pQ =GDP at current prices (1, 2).
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Ths estimates obtained by OLS over the 1960-1980 period are

log(wN)=" 0483 +0.82log(pQ)+0.191log(pQ) .,,  R*=0.99,
(11.87) (17.48) (4.10) D W =203,

Assuming w=0.828+0.195_, (a circle over a variable denotes its rate of
variation), the above specification ieads to the following labour demand
function:

N= AQ0.82Q(1.{9'

The assumntion made implies that the wage rate growth ic, after two years,
1% higher than the price increase. This can be considered as low, but one
must bear in mind that the wage rate considered is net of taxrs. Since the tax

rate increases with the wages, the 19 considered leads irdeed to a higher
increase in the actual wage rate.

(iii) The ncn-energy import fur.ction
The data used are:

Im =total imports at 1970 prices minus imports of energy at 1970 prices
(1,2,3);

TD =GDP at 1970 prices (1, 2) + imports {Im);

1t =p;m/D, Where p;, is the price index of Im and p the GNP price index
(1,2,3).

OLS over the 1960-1980 period gives

log(Im)= —2.59 +1.37log (TD)—0.31
(4.95)(13.2) (2.

{iv} The energy import junciicn

The data used are:

E =imports of energy ai 1970 prices (3);
¢ =GNP at 1970 prices (., 2);
p. =price index of energy imports (3).

The estimates were obiained by OLS over the 1960-1980 period,

log(E)=—2.84 +1.211og(Q)—0.091log(p,), R?=093,
(6.35)(13.25) (2.9) DW =-2.06.
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(v) The export function
The data used are:

Ex =total exports at 1970 prices (1, 2);
WD =GDP growth rate of the OECD countries (5);
p¥. =index of average relative value of the exports (5).

Since the data on the GDP of the OECD are growth rates, the equation ic
estimated in variation rate form. As in the log-log form the parameters are
elasticities. The equation was estimated by OLS over the 1960-1980 period,

.

Ex=16WD-027p%, R2=065 DW=15.
07 (18

The price elasticity is significant only at the 10% level. It was withheld,
however, because of its correct sign and its relevance for the model.

A.1.2. The supply driven model

(1) The production function

The data used are the same as for the labour demand function ir. the
demand driven model. OLS applied over the 1960-1980 period leads 1o the
equation

log(pQ)=0.57 + 0.99log‘wN), R*=0.99, DW=1.29.
(13.44) (253.83)

Assuming the relationship §=0.99w, between the growth rates of w and p,
we obtain for the production function

Q = AA’O'QQ.

(i) The firm import function
The data used are:
Imf =total imports, minus imports of consumption goods, minus energy
“imports, 1970 prices (1,2,3,4);
Q -:GDP at 1970 prices (1,2); o
® =p;m/p Where p,, is the price index of Imf and p the GNP price index
(1,2,3).
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The estimates obtained by OLS over the 1960-1980 period are

log(Imf)= —2.2+1.29log(Q) —0.56log(n), R%2=095,
(2.46)(7.05) (2.89) D W =1.25.

(iii) The energy import function
Same as for ihe demand driven modei.

(iv) The household 'import Sunction
The data used are:

Cim =imports of consumption goods at 1970 prices {3,4);

Yim =disposable income at current prices, minus consumption expenditures
on domestic goods at current prices (WN — pCd) (1.2, 3,4);

Pim =price index of imports of consumption goods (4);

s  =interest rate on Swiss Federal Bonds (4);

M, =property income of households, current prices (1,2);

H =number of households (3).

The parameters were estimated by OLS over the 1960-1980 period,
log (Cim)=0.6log(Yim)—0.31og(p;,,) —0.3log(s)

(7.56) (1.43) (7.26)
+0.21log (M) +0.28 log (H:, R2=099,
(3.02) (3.4) DW =184

The price elasticity is significant only at the 20%, level. It was retained,

however, since its s\gn is as expected and because of its relevance in the
model.

(v) The export function

Same as for tlic demand driven model.

A.2. Other empirical considerations

Dealing with the variables in their relative variation form requires a
transformation of the identities.

A.2.1. The demand driven model
The identities

TD=C+I+G+Ex, Q=TD—Im—E, B=p, Ex—p.Im-pE,



G. Ritschard and D. Royer, Disequilibrium exchange rate fluctuations 4

)

were transformed, respectively, into
TD:=(Co/TDo)C +(F.xo/ TDG)EX +(Go/TD,)G,
O =(TDo/Qo)TD —(Imo/Qo)im—(Eo/ TDy)E,

4B= (pexEx)O(ij + ﬁex) - (Pimlm)o(!;" + ﬁim) - (peE)O(E + poe),

and the 1980 figures were used as reference values.
Concerning the consumption price responsiveness to the import prices, the
two elasticities &(p/p;.,) and &(p/p.) were set, respectively, equal to the ratios

PimIm{(pQ + pimIm+p.E) and p.E/(pQ+pimIm+p.E).
The values obtained with the 1980 data are thus
&(p/pim)=0.26 and &(p/p.)=0.03.
A.2.2. The supnly driven model
The identities
Cd=Q—-I—-G—Ex+Imf+E,
Yim=wN —pCd,
B=p.Ex—pimImf—p;,Cin—p,E,
were transformed into
Ci=(Qo/Cda)3 ~{Go/Cdo G —(Exo/Cdo) Ex
+(Imf,/Cdo)Imf +(Eo/Cdy)E,
Yim=(wNo/Yimg)(N +w)+((pCd)o/ Y imo)(Cd + p),
AB=(Pex EX)(EX+B..x) — (PimImfloImf + ;)
— (PimCim)o(Cit + i) — (PeEDo( E + Be),
and the 1980 figures were used as reference values.

The same assumption as in the demand driven model was made about the
consumption price responsiveness to import prices.
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