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_The Analysis of Exchangc‘Rate Movements: Neutrality Results and the

Role of Expectations

Following a brief discussionhdf.cxisting literature on the
analysis of exchange rate movemcnts (Section 1), this paper refexamines
the conditions under which exchange rate movements have no effects on
the real balance of trade in particular, and on th: ccmplete list of

real economic variables in general (Section 2). Although these

neutrality conditions do not hold in the world as we know it today,

. they do point to.the tybcs of institutional chaqges‘ﬁhat would weaken

.

the real impacts of devaluations over time (Section 3).

14

When the neutrality conditions do not held, ex-ante exchange
rate expectations have an important influence on the timing and
magnitﬁdes of the effects of devaluations., The correctness of exchange
rate expectations can be quantified £or use in empirical studies of the
effects of exchange rate movements (Section 4).

Wheg thé role of anticipation is introduced, devaluations
and revaluations are seen to sharc a common property with all other
agticipatéd iﬁterventions in the private market, viz, they distribute
income and wcalth from t;c many -to the few-- thoéé with superior infor-
mation receive capital gains at the (ultimate) espense of the rest of

the community. These wealth effects. may conceivably dwar{ the contribution

%/ Board of Governors of the Federal Reserve System and Australian
National University, rcspectively. The views cxpressed herein arc solely
those of the authors and do not necessarily represent the views of the
Federal Reserve System.
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of other wealth effcets to equilibrium outcomes, which suggests
that the monoLaxy approach to balancc of paymento theory needs

aUgmentatlon to allow for the role of anticipation (Section 5).

1. A Brief Discussion of Existing Literaturc

Thé textbook analysis of discretionary exchange rate changes
is typically conducted within a two-region partial ecquilibrium model
of the trade balance, focusing on price eclasticities and emphasizing
the Marshall-Lerner égnditions. Researchers at the International

Monetary Fund have extended this clasticities appreach to model and

.~

simulate the effects of exchange rate realignments vwithin a multi-

’ 1
regional, multi-commodity framework.,™

in xecent years the convgntibnal e%asticicies approach has
encountered several challenges., A monetary model of the balance of
payments has been extended by Dornbusch (1973) and otﬁers, who argue
that the primary effects of devaluations derive from attendant changes
in the~reai value of money or wealth, A separate but less formal
challenge has been issued by Laffer (1974), who argues that nominal
prfce adjustments following a devaluation will neutyalize any impact
on the real trade balance. These criticisms are in the>tradition of
much earlier argumcnts (seé Meade and Russell, 1957) that the change
in factor shares following a devalugtion unld be umac;eptable and :
would be follo sed by wage increcascs desiéucd to neutralize the real

impact of devaluation.

-,

1/ Armington has been a major contributor to this research, but see
Artus and Rhomberg (1973) for a recent description.

s m e b g e e e i io o e e v e L e eme e T e AT T e T T T T T AT B0 i



adkicabond

- - R e e e i & e o DD DA T i ke el e et sae e L -~ it T A O S

-3 -

In an unpublished paper, llenderson (1974) has further
extended the analysis of devaluation to a two- country, short~-run
macroeconomic model with one good, two intcrest—bearing paper assets
(sécurities) and two currencies. It is shown that when monctary
authoritics refrain from monetary exbansion ivia open market sales of
domestic securities following a devaluation, nebesséry and sufficient
conditions for devaluation to leave the-real tradé balance unaffected
are (1) perfectly flé%ible wages (full employme;t), (2) the absence of
wealth effects on‘éonsumption, and (3) perfect substitutébility betweén
2/ =

the.securities'issued in ‘the two countries.=

2, A Generalized Statement of the Neutrality Conditions

14

In this section we present a;generqlized statement of the
conditions under which a devaluation is neutral in a multi-country, 1ong-
run (or multl-perlod), multi-commodity, multl ~asset vorld We have in
mind a modlflcatlon and sxmple monetization of the abstract world of

Arrow and Debreu (1954)3/ Our argument rests on the claim that in an

2/ The sufficiency of these three conditions is "suggested by the
follow1ng arguments, With perfectly flexible wages (full employment)
and one good, labor's equilibrium resl income in ezch country is unaffected
by an exchange rate change; and the absence of wealth effeets on con-
sumption then precludes any change in rmal consumer demands. With perfect
substitutability between securities, exclange rate movements cannot cause
equilibrium real interest rates to dive erge internationally: there are no
market forces to push investment demands in opposite directions in the two
countries, Hence, there are no forces to push absorption in opposite
dircctions in the two countries, so mavkets clear with no changes at all
in real absorptions or the txade balance,

3/ The modification involves (1) a grouping ¢f consumers and producers
by country, (2) a grouping of commodities distinguished by time period, and
(3) the introduction of marhctah]o assets which yicld real endowment
(income) streams over time Lo their owners, payatle by debtors. The first
two alterations arc trivial. The third altcratisn can be introduced without
changing the topological properties (closcdness and convexity) of the sects
of feasible production plans and consumption vectors, and hence does not

change the qualitative nature of the conditions UldL are sufficient for
the existence of a competitive equilibriwm, |
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m-country world with m-1 independent exchahgc rates in cach of n-periods,
if (1) ail quantity—domand and qqantity—éupﬁly fmmétioﬁs ;- iﬁclqding
asset supply functions -- are homogﬁneous of degree zéro in priceé, if
(2) compptition'eliminates the profitability of commodity arBitrage
internationally,'so that (ignoring tariffs, hﬂd transport costs) each

commodity has equit¥alent common-currency prices im all countries, and

if (3) a unique multi-period real equilibrium cxists, then (4) the vector
of prices, wages, interest rates and exchange rates consistent with real

equilibrium has m-1 degrees of freedom for cach time period, or one degree

o /4 .
of frecedom for each independent exchange rate.i/ Thus, we can conceive of

i -

4/ The proof of this claim can be sketched verbally. Start with a closed
economy., For the single-period case, it is well-known that the equilibrium
price vector hqs exactly one degree of -freedom -- the absolute price level
is indeterminant. For the two-period case, the equilibrium vector of
prices and interest rate has exactly two degrees of freedom -- the
absolute price level in cach period is indetecrminant -- provided money
supplies and other exogecnous nominal variables axe denonminated in rezlor
purchasing-power terms (i.e,, homogenous of degree zcro in prices) and
the nominal interest rate reflects the real rate of interest plus the
rate of change in the absolute price level. For the n-pariod case, the
equilibrium vector of prices and interest rates has exactly n degrees of
freedon, : o - »

Now consider the n-period case with m countries. Under autarky,
each country has an cquilibrium vector of prices and interest rates with
exactly n degrees of freedom. The movement to free trade adds (m-1)n
independent exchange rates to the list of price variables to be determined,
but also changes the number of constraints on the egguilibrium price
vector., Eoch country now has.a balance of payments identity in each
period -~ a net addition of mn constraints. (e are thinking in terms of
a flexible exchange rate world, but official intervention is admissible
as long as intervention functions are homogenous of degree zero in prices.)
For each tradeable good, the opcning up of free trade eliminates the
constraint that absorption equal production in each period (we are ignoring
commodity storage over -time, which complicates the argument but docs not '
change the conclusions), while adding the constraint that absorption equal
production for the world as a whole in each period -- a net elimination
of (m-1)n T constraints, where T is the number of tradeable goods; (for
simplification, we are assuming the same T in cach peried). 7The elimination
of thesc (m-1) n T constraints is cxactly offset by the addition of the
constraints requiring in cach period that the prices of cach tradeable
good in countrics 2,..., w cqual the price of the sque gobd in country 1
wultiplicd by the prices of currency 1 in terms of curvencies 2, ..M
Thus there are mn additional ‘conditions and (m-1)n additional vari:xbles3
or a loss of n degrees of frcedom as compared to the autarky case, leaving

IS RN

n(n-1) degreas of freedom altopether.
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an abstract world in which all real variables in the economy move
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along their unique cquilibrium time paths indcpeﬁdcntly of the timé‘
ﬁaths of exchange rates. ‘Provided that all priceg, wageé and iﬁterest
ratcs were perfectly flexible and conditions (1) - (3) were met,
fluctuations in the time paths of exchange ratcs would be neutral

(in the sense of having no effects on any real econcmic variables),
and the nature of the exchange rate regime (fixed or flexible) would
be a matter of in@ifference.

: The‘conditions sufficient for neutrality here are analcgous

to Henderson's. Our conditions (2) and (3) are also assumed in the

.

framework-o%.Henderson's moacl, thougﬁ not stated explicitly in his
theorem, Iﬁ our framework perfectly flexibie pricé;, wages and interest
rates, analogous to Henderson's perfectly ﬁlexible wages (full employ-
ment), are sufficicnt tg'clear all markets at the cguilibrium relative
price levels, independently éf the time paths of cxchange rates,

) Our remaining condition of hcmogcneity is indirectly
analogous to Henderson's conditions of perfectly'swbstitutabie sccugi;ies
and the absence of wealth cffects, Zero degrce homogeneity in prices
of all quantity-demand and quantity-supply functioms is a condition
which is vioiéted in réality to ghe extent that quamtity-demands and
quantity-supplies depend on real wealths, and to tlie extent that real
wealths are not homogeneous of degree zero in prices, This howmogeneity
assumption secms reasonable only in a (fantasy) won'ld in which money

supplies and all other forms of debt are denominatad in recal terms or
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purchasing power units, or one in which the govcrament manages to

.
"

expand.the nominal money supply at precisely the rate of increase

of prices. In such a world, real wcalths are liomogeneous of degree
zero in prices. Henderson's conditions then h@ld:;devaluations neither
have wealth effccts on censumption nor qahée any divergence between

real rates of interest on different assets.

3. Departures from the Neutrality Conditions .

We have suggested that apart from conditions which most

economists would probably accept as reasonable, sufficient conditions

for the neutrality of deyaluation in a multi-country, multi-period,
multivcommoﬁity, mdlti~assét vorld are (a) perfectly flexible prices,
wages and interest rates, with (b) mdney supplies ahd all other forﬁs
of debt denominated in real terms. This conclusion extends from
comparative static to dynamic models, Suppose, for example, that all
debt was denominated in purchasing power units, and that relative
price; were fixed (not necessarily at market-clecaring levels) in-
dependently of exchange rates,'through the indexing of commcdity
prices, wages, and interest rates, In such a world the dynamic

paths of real variables would be unaffected by exchange rate movements
(whether orznot these movements chc correctly foresecen), since the
ultimate determinants of all real variaples -~ namely, relative priées
and real wealths -- wauld be completely insulated frém exchange rate
niccments,  Such a world would insure not only the real values of
financial assets, but also the rcal income streams of labor and

physical capital and hence the real capitalized values of human and

physical asscts,
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‘Needless to say, the conditions sufficient for the neutrality

‘of devaluation do not apply to the world as we know it foday. In reality,

money supplies and most other forms of debt arr mot denominated in
real terms, and devaluations have impacts on real wealth, as we discuss
in Section 5 below. Moreover, many prices, wagts and interest rates

are sticky, and discretionary ecxchange rate adijpstment has been viewed

as a tochnique for adjusting relative prices acress countries faster
than would otherwise occur through rarket processes, (Floating the
exchange rate can be viewed as a technique for making this adjustment

automatic,) The stickness of many interest rates is due to legal
constraint, Wages are sticky because”suppliers of labor, lacking
perfect information and facing search and relocation costs, find them-

sclves locked into firms and geographic regions, Many other prices are

sticky because price-setting obligopolists have hezlthy profit margins

to begin with, lack complete information about indwmstry demand functions

- .

and the reaction functions of ﬁther oligopolists, aad find it costly
to reassess pricing strategies and advertise new prices as frequent
intervals,

Having argued that the conditions sufficient for the
neutrality of devaluation do not hold in the world as we know it today,
we may nevertheless note tendencics in tbday's worild toward institutional
changes which may wecaken the cffectiveness of devaluations, Spec”iically,
dcvaluati;ns may become progressively more neutral over time with

institutional changes toward market adjustment of prices currently the
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subjecct of intervengion, toward a more rational {or rcal) denomination
of debt, toward a reduction in the immobility of labor and capital

or an indexing of nominal factor pnymcnts, and cgnsistcntly, toward
greater compcfition (less price sctting and more price taking) or more
price indexing in product markets,

4, The Role of Expectations

In discussing the conditions under which a devaluation would

be neutral, we have been suggesting without much sophistication that

‘

the time paths of real econcmic variables depend wltimately on relative

F .

prices and real wealths, rather than, more corréctly, on ex ante

. . : 5/
expectations!of relative prices and real wealths.” Implicitly our
arguments have assumed that the conditions under wbiéh relative priees
and real wealths are independent of exchange rates are also conditions
under which ex ante exﬁgctations of relétive prices and real wealths
are independent of exahenge.rates.' This assumption is consistent with
the h;bothesis of rational exﬁectatious.

For a world in which the neutrality conditions do.not hold,
however, ex ante expectations of relative prices and real wealths will
indeed be quite sensitive,to exchenge rates, or more precisely, to
exchange raté expectations, Pro%ided that economic participants are

able to act on the basis of their cxpccéations, the effccts of a

devaluation may be quite sensitive to the degree #o which it is anticipated,

5/ In addition to ex ante expcctations held currently, past errors in
ex ante expectations can lead to behavioral adjustment, thereby affecting
current recal economic variables,




pectations,

-9 .
.+ s o This suggests that empirical work on thc”timihg and

magnitude of the effccts of exchange rate movements should take into

account thc nature of excharpe rate expectations., Threce important

.,pfopcrtics of expectations have been discussed by Despres (1967):

(1) the degree to which they prove correct éx post; (ii) the degree

to which they zre held uniformly by all cconomi.c pérticipants;

and (iii) the degree of precision or confidence wish vhich they arc
held. The {irst proﬁcrty, corrcctness, is relevant: to whether
actions taken as ‘a result of expectations prove to be optimal

reactions ex pbst} The second property, uniformity, is relevent to the

3

‘distribution effects of an expected or unexpected event, insofar as

some economic participants may be caught more by surprise than others,
L4

The third property, precision, is relevant to the &ctions that risk-

averse participants will choose to take on the basi:z of their ex-

- The uniformity and precision of expectations are difficult
to quantify. The correctness of ex-ante exchange rate expectations at
various distances (i.e.,, over various time intervals) can be quantitifed,
however, Specifically, we can quantify errors in the exchange rate
. ' K
expectations held at various distances from ¢x post data on actual
exchange rates, together with computations of the expccted future spot

rates consistent with ex-ante data on either forward cxchange rates

s . . . . 6 ; :
or international intercst rate dlffoCHtlJlS:l/ Given the current spot

6/ Sce Porter (1971).
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exchange rate, the spot rate cxpected to prevail on any specific date
in the future can be quantified as differing from the current spot

"rate by a percentage equal to either the premium on forward cxchange

for delivery on the specificd future data, or the difference in inter-

national interest rates attached to comparable securitics maturing on

the specified future date.z/ If we could hold constant all other

factors governing the response of wealth and pricas to devaluation,

we might expect that the responses, or changes, o: trade volumes and
other real variables would (in absolute value) be increasing functions
of the error ‘in exchange rate expectations at any given distance.

Although,he do not propose, in this papar, to fit expectations

ot

verronsinio gh empirical model of the trade balance .or the overall
balance of payments (under an adjustable pcg regime), it secms clear
that both elasticities approaches and monetarist analyses can mislead
. ) I . 8/ ...

if they fail to comnsider expectations errors.>’ With respect to

7/ It may be noted that small fluctuations over time in international
interest differentials on a given maturity (e.g., 90 day bills) are
consistent with large fluctuations over time in expected future exchange
rates if spot exchange rates exhibit large fluctuztions, Thus, perfect
knowledge of the term structure of international interest rate differentials
is consistent with highly imprecise expcectations of future exchange rate
levels; spot exchange rates may move substantially over short perjods in
performing their function of maintaining wmarkect clearance,

8/ Sophisticated macrocconomic models in use teday do take expectations
into explicit account, however, and have thereby initiated an important
focus on expectations errors. Sce Shafer (1975) for exaimple, who develops
a simulation model in which real cconowic behavior depends on expectations
of variables such as price levels, the ratios of market value to replacecaent
cost for physical capital, consumer income and wcalth, and exchange rates,

.-
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L]
elasticitics approaches, the tining of the first responsesof

suppliers and demanders to a devaluation depends on how their

‘expectations develop; and although the adjustment of prices in response

to expectations can in theory remove incentives to change any real
variables, the presumption in fact is that both the timing and scale
or real adjustments are influenced by expectation:s

5o

bl

5. Anticipation and the Sive of Wealth Rffects

Monctarist analyses of devaluation must also be aware of

pitfalls, To illustrate we consider the modcl of Dornsbusch (1973);

who argues that devaluation has a positive real wealth effect on foreigners

(i.e. holders of thé appreciated currency), and anegative real wealth

effect oﬁ”dqﬁestic residents (i.e., holders of the: depreciated currcncy),
which in the short rua increases foreign spénding relative to pro-
duction while feducing-domestic abgorption relative to production, Thus,
in the short run the wealth effects of devaluatien serve to unambiguously
improve the trade balance of the devaluing country.
But what if we modify this model to allcsr for anticipation?
It is argued here that correct anticipation of any change in any
official and adjustable peg .(exchange or interest rate) will result
in an increqsg in privnte'wealth.at the expense off the public‘ sector,
The expectation of revaluation induces the private sector to incur
increased foreign liabilities, selling ghc foreigm currency to the
central bank until expectations have ﬂccn validated, If the stock of

-,

forecign liabilitics incurred in anticipation of a 100g per cent

. ¥ : : - e - s rel AU, Lo v B
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revaluation i; X, private holdings of base money.ﬁilllhave increased
by gX unigs as a result of actions taken in response to the expectation
of revaluation, Whether there is a corrcspohding rise in real wealth
of gX depends on whether the matching losses of the ceontral bank are
viewed as leading to a higher real tax burden., In the limiting case,
where the government raises taxes to cover the losses of the central
bank, and where taxpayers expect this, then anticipation of exchange
rate changes does not involve a wealth effect. As an alternative case,
the private sector may consider itself liable for paying off privately-
held government bonds wifﬁout simultancoﬁsly considering itself liable
fo; high-powered mopby debt; In this case, whether or not a wealth
effect reSﬁiFh from the injection of ;hc gX unifs.of base money depends,
from an alternative viewpoint, on whether taxpayers cxpect the stock
of base ﬁdney to rcemain permanentl} higher than it would have been in
the absence of the revaluation, It should also be noted £hat Dornbusch's
wealth_effects wpuld disappear if the private sector considered it-
self liable for both privately-held government bonds and high-powered
money debt, |

Anticipation of devaluation leads to similar results, except
the ability Fo obtainAforéﬁgn assets prior to dcvaluation may be
constrained by official reserves, But if we assume symﬁctry, then the
same gX is again therc fbr the asking .in the event of a fully anticipated
devaluation, Whether the stock of base monéy actually rises by

this  amount  (gX) depends upon vhether the foreign assets are

B ot
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reconverted into domestic currency after the devaluation., All we can

say, in general, is that any corvectly anticipated change in an official

price, if.e. a price that is the subject of intervention, Icads to an

increase in real ‘private wealth (absiracting from expected tax offssats),

-some proportion of which is.in the form of an injoction of base meney.

> . The increasc in private wealth that results from correctly
anticipating exchenge rate changes will be distributed among foreigners
and nationals according to their relative degreas of foresight and
ability to move ﬁunds across currcncies. An increzse in domestic wealth

is likely to spill over into increased domestic denund, which would tend

to worsen the domestic trade balance, whereas an increase in foreign

P
7

wealth would have the reverse tendency., For the cése in vhich the

domestic wealth effect from anticipating devaluation dominated the
foreign wealth effect, it is conceivable that the direct "Dornbusch"
effect would be offset, -With an anticipated revaluation, on the other
héhd,'ghe direct wealth effect would be reinforced by the increased
private wealth flowing from correct anticipation. 7he reverse is true

when the foreign wealth effect from correct anticip=tion dominates the

~domestic wealth effect, Thus we find that where expectations are

e e g e e

correct,'the_monetariSt model may prove wrong in suggesting that a

devaluation improves the balance of trade in the short run, A stronger

conclusion is that cwmpirical attempts to estimate the magnitudes of the
wealth effects of devaluations can be seriously misled if they fail to

capture the degree of anticipation,

. B e I RN o T ;-"‘"&“’ﬁm‘m"‘ b
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The first several sections of this paper suggest that

. devaluations would be ncutral in a world in which moncy supplies and

all other fo;ms of debt were denominated in purchasing power units,

and in which prices, wages and interest ratgs’werc pcrfcctly flexible,
Although these conditions do not apply fo the world as we know.it today,
they do point to the types of institutional changes that could be
exp;cted to reduce the real impacts of exchange rate changes -- namely,

institutional changes toward market adjustment of prices currently

~the subject of intervention, toward a more ratiomal: (or real) denomination

of debt, toward a reduction in the immobility of labor and capital or

‘

an ihcrgaga-(formal cr informal) iniéhe‘indexingvof nominal factor

payments, or toward greatcr compctition (léss priée setting and more

price taking) or an increase in ﬁrice indexing in preduct markets.
When the neutrality conditions do not hold, the nature of

¢x ante exchange rate cxpectations Bag an important influecnce on the '

timing and magnitudes of the cffects of devaluatioms., Thrge propertiés

of‘exchange rate:expcétatiOAS can be distinguished:  correctness,

uniformity, and precision. ~Of these, the correctness of exchange rate

expectations can be quan<ified and should be used as an explanatory

variable in empirical studies of the effects of exchange rate movements.

We have alco argued that the wealth effects which dominate
monetarist analyses of devaluation may be quite sensitive to the extent

to which the devaluation is anticipated. In the case of strong and
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correct anticipations it is conceivable that the monctarist model
may prove wrong in suggesting that a devaluatien improves the balance

of trade in the short run,
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