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Exchange-Market
Intervention:

The Channels

of Influence

by Owen F. Humpage

Introduction

The mgor developed countriesabandoned the
Bretton Woods system of fixed exchangeratesin
March 1973 in favor of asystem of more general-
ized floating rates. Over the 13 yearssincethe
adoption of floating exchangerates, however,
governmentsgenerally have refused to alow the
private market fieerein in determiningthe
foreign-exchange valuesdf their currencies. They
fiequently have intervened in the foreign-
exchange market to influenceoutcomes. The fre-
quency and intensity of interventionhasvaried
gregtly over the yearsand among the countries.
Mog noticeable has been a sharp reduction in
theintervention activity of the United Statessince
early 1981. Thisreduction reflected agrowing
redlization that exchange-market intervention,
conducted independently of monetary policy,
had only alimited effect on exchange rates.

Economic theory suggeststhree
possi blechannel sthrough which exchange-
market intervention could dter exchange rates.
the monetary channel, the portfolio-balance
channel, and the expectationschannel. The
monetary channel alowsinterventionto influ-
ence exchange rates by dtering the relative
growth rates o nations money stocks. Thereis
little disagreement about the potency of such
intervention;in fact, central banks can maintain
fixed exchange rates through relative changesin
their money stocks.

Centrd banks, however, have
sought a meansto influence exchangerates
independent of their monetary policy. Portfolio-
baance modelsdf exchange-ratedetermination
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offer such achannel. According to thisapproach,
intervention that alters the relativestock of
domesticand foreign currency denominated gov-
ernment debt could influenceexchangeraesin a
manner consi stent with the objectivesof theinter-
vening monetary authority. The portfolio model
seemed to offer support for fiequent intervention
as conducted during the 1970s by the United
States. Although not conclusive, subsequent
empirical work has cast doubt on the ability of
central banksto influenceexchange ratesthrough
the portfolio-balance channel . Thisresearch,
however, has left open the possibility that inter-
vention can influence exchange rates by provid-
ing new information to the exchange market. In a
highly efficient market, however,the instances
when the monetary authority has better informa
tion than the market arefew. The bdlief that
intervention operateslargdy through the expecta:
tionschannel formsthe basisfor the limited use
of intervention by the United Statesin the 1980s.

Recent attemptsto encourage an
orderly depreciationof the dollar from its record
levelsin exchange markets have renewed interest
in thefeasbility of frequent exchange- market
intervention. Consequently, thisarticlesurveys
the literature on intervention for readerswho are
not necessarily specidistsin international finance.
After providinga definition of interventionand a
discussion of why countriesintervene, we focus
on the theoretical channels through which inter-
vention might adter exchangerates. Box 1 pro-
videsa bibliographic guide to many of the empir-
icd studieson intervention.
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I. A Definition

Exchangemarket intervention refersto officid
purchasesand sales of foreign exchange, which
nations undertake to influence the exchange vaue
of their currencies. This definition describesinter-
vention in terms of two criteria: the types of trans
actionsand the motivesguiding those transactions.
The digtinction among various
typesd transactionsis important because coun-
tries have many policy leverswith which to affect
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or selective capita controls, or resort to various

the exchange value of their currencies. They can

ater monetary and fiscd policies, institute broad

Uaudly a nation's central bank or

3

trade barriers. AlImost any government policy can
have exchangeraterepercussionsin afloating
exchangerateregime with a high degree o inte
gration among nations capita and goods
markets. The purchase and sale of foreign
exchange, however, is the most direct and most
flexiblelever through which to afect exchange
raes. It is, therefore, the most frequently used
intervention device.

exchangestabilization fund conducts its interven-

Some Empirical Studies

d Intervention

Argy (1982) investigatesthe profita
bility of intervention by Japan, West
Germany, and the United Kingdom,
emphasizingthe need to adjust for
the accumulation or diminution of
foreign-exchangeinventories. He
finds mixed results, dependingon
the time period chosen and on the

Specific country.

Bagshaw and Humpage (1986) find
that the decision to cease systematic
interventionfrom April 1981 to
March 1982 generdly had no effect
on the voltility of exchange rates,
& measured by the parametersaof a
stable Paretian distribution.

Danker, Haas, Henderson, et
al.(1983) invedigateintervention by
Germany,Japan, and Canada using
monthly and quarterly datain a
portfolio-balancemodd that differ-
entiates between bank and nonbank
demandsfor bonds, and which
incorporatesrational and static
expectations.

Greene (1984a) arguestha inter-
vention from January to March 1975
successfully brokeastring of almost
continuousdeclinesin thedollar.
Thestudiesseemsto illustratethe
importanceof coordinated
intervention.

Greene (1984b) suggeststhet inter-
vention, athough effective on cer-
tain occasions, could not over-

whelm the influence of market
fundamental sand sentiments
promoting a rapid dollar deprecia
tion from September 1977 to
December 1979.

Greene (1984c) investigatesinter-
vention from October 1980 to Sep-
tember 1981. She does not find
drong evidenced an increasein
exchangeratevolatility after the Unit-
ed States ceased interventionin Feb-
ruary 1981.

Humpage (1985) constructsa daily
timeseriesmodel of US interven
tion (November 1, 1978 to October
31, 1979) suggesting the United
States attempted to smooth unantic-
ipated exchangerate movements
but found no evidence of the
expected exchangerate response.

Hutchison (1984) developsa
portfolio-balancemodd of Japanese
intervention and concludesthat Jap-
anese intervention would need to
be massveto affect the yen-dollar
exchangerates appreciably.

Jacobson (1983) cdculatesthe prof-
itability of U.S intervention, show-
ing the problemsof evauating
inventoriesdf foreign exchange. The
resultsare mixed.

Loopesko (1983) testsfor a system
dic relationship between interven
tion and unexploited interest arbi-
trage profits, using daily data on Sx
mgor currenciesagaing the dollar.
About hdlf the casesdo not support
a portfolio-balancechannel.

Mayer and Taguchi (1983) invedti-
gate the profitability of German,Jap-
anese and British intervention,
emphasizing the need to adjust for
interest earningson foreign
exchange reserves. They developa
rule for assessinga leaning-against-
thewind intervention Srategy.

Pippenger and Phillips (1973) find
that Canadian intervention during
the Canedian float (1952 to 1960)
reduced day-to-day fluctuationsin
exchange rates, the study uses daily
dataand spectrd andysis.

Rogoff (1984) investigates Canadian
intervention within a portfolio-
balance framework with weekly
data, but finds no evidence that
intervention operatesthrough this
channel.

Taylor (1982a, 1982b) calculatesthe
profitability of intervention by the
mgor developed nations under
floating rates and findsthat nearly
dl countries experienced losses
over the period. For many countries,
and for thegroup asawhole, the
probability of experiencingsmilar
large losses through random inter-
vention was very small.

Tryon (1983) providesa review of
empirical moddsof intervention
that utilize the portfolio-balance
framework

Wilson (1982) discussesthe empiri-
cd difficulty of making profit
comparisons.

BOX 1
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tion. Some governments occasiondly have
directed banksand public or private corporations
to carry out exchangemarket transactionsand
have subsidized such transactions(see Jurgensen
[1983]). Although difficult to identify, these trans
actions congtituteintervention.

Centrd bankscan intervenein
either the spot-or forward-exchange market.
Because covered interest arbitrage links the spot
and forward markets, intervention in either
market could affect both exchange rates. Mogt
central banks, however, show a preferencefor
spot-market intervention.’

An understanding of the motives
for buying or sdlling foreign exchangeisa neces
sary component of the definition of intervention.
While dl official purchasesand salesd foreign
exchangeplace pressure on exchange raes, this
is not dwaysthe purpose of such transactions.
Centrd banks often buy or sell foreign exchange
for customers, usudly the homecountry govern-
ment, which otherwisewould undertakethetrans
actionsthrough norma commercia channels.
The home-country government might use the
fundsto repay officid foreign-currency debts or
to purchase military equipment. Centrd banks
aso buy foreign currency to build up or to
replenish foreign-currency reserves. Sometimes
central banksenter the exchange marketsto con-
vert interest payments on foreign reserves (which
are paid in foreign currency) into domestic cur-
rency. Such transactionswould not seem to con-
dituteintervention accordingto adrict interpreta
tion of our definition.

Unfortunately,the digtinctionis
not dways very clear. Adams and Henderson
(1983) discussthisissue and note that such trans
actions often condtitute a type of "'passiveinter-
vention." Centrd bankscan conduct commercial
transactionsin a manner consi stent with the over-
dl amsadf their intervention policy. Adamsand
Henderson favor a broader definition of interven
tion and would characterize a transaction as inter-
vention if it altered the currency composition of
assatsin the hands o the public from that which
otherwisewould haveresulted had dl transactions
occurred through norma commercia channels.

II. Sterilized and Nonsterilized | ntervention
Centra-bank intervention in foreign-exchange
marketscan be sterilized Or nonsterilized? Stexil-
ized intervention refersto purchasesand salesof

..........................................

The reluctance to intervene forward might reflect a fear that, if

the situation necessitatingintervention persists at the time the
forward contracts mature, a central bank could find that the volume of
intervention necessary to defend its currency has increased greatly.
Essentially, it must offset past pressures, as well as any new pressures.
See Tsiang (1959).
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foreign exchange whose impact on the home
country's money stock is offset through domestic
openrmarket operations. Nongterilized interven
tion refersto purchasesand salesof foreign
exchangewhose effectson the money stock are
not offsat by the home country's monetary
authorities. If sterilized intervention is effective, it
givesthe intervening country a policy tool, inde-
pendent of monetary or fiscd palicy, with which
to dter the exchangerate; hence, the interest in
dterilized intervention.

The important distinction between
dterilized and nongterilized intervention isillus
trated in table 1, which presents a consolidated
balance sheet for a hypothetica central bank. On
the asset side of the ledger are net foreign assets
(NFA), which consigtsdf foreign reserveslesslia
bilitiesto foreign officid holders, and domestic
assats (DA), which congsts primarily of loansto
depository agenciesand government securities.
On the liability side is the monetary base (MB),
which consstsof currency in the hands of the
publicand reserves in the banking system. Both
sides of the ledger must balance. Consequently,
the balance-sheet identity is.

NFA + DA = MB,
When acentra bank intervenesin the exchange
market, buying or selling foreign assets (NFA),
two things happen: Firg, the composition of its
assatschanges; that is, NFA/DA risesor falls.
Second, the monetary base changes by an
amount equal to the change in net foreign assets,
that is, AMB = ANEA Thechangein the mone
tary base resultsfi-om the balance sheet identity
and leadsto a multiple change in the domestic
money stock.

If the change in the money stock
resulting from intervention is not consistent with
the centra bank's domestic monetary-growth
objectives, the central bank could offset (steril-
ize) the effect on its money stock of achangein
its net foreign assets. The intervention authority
can sterilizeintervention by buying or selling
domesticassets through open-market operations,
or by making loansto depository ingtitutions
through discount-windowoperationsuntil:

ANFA = —ADA
Sterilized intervention involves only an asset-
composition effect. It isastronger asset-
composition effect than nonsterilized interven
tion, because it involveschangesboth in net
foreign assetsand in domestic assats. Nonsteril-
ized interventioninvolvesboth an asset-
composition effect and a money-supply effect.
Consequently, nonsterilized intervention is ana-

..........................................

Adams and Henderson (1983), Batten and Ott (1984), Genburg
(1981), and Jurgensen (1983) also discuss the distinctionbetween
sterilized and nonsterilizedintervention.
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Iyticaly indistinguishablefrom sterilized interven
tion, plusachange in monetary palicy.

Sterilized intervention can be com-
plete or partiad. Even when the home country
derilizestheimpact of intervention on itscurrency
unit for unit, the transaction can ater the money
gdock of the foreign country whose currency was
purchased or sold. The foreign country also can
derilizethe impact of home country intervention
on its money stock through the instrumentsd its
domestic monetary policy. In addition, either the
home or the foreign government can eect not to
offset intervention unit for unit.

Monetary Authority's Balance Shegt

Assets Liabilities

Net Foreign Assets(NFA)

Monetary Base (MB)

Gold Currency in hands of public
Foreign currency Reserves
DR

Net positionin IMF

DomesticAssets (DA)

Government securities
Loansto depository ingtitutions

Other

TABLE 1

Mary foreign countrieslack money
marketswith sufficient breadth to offset interven
tion on acontinua bads. Some gterilize through
changesin their discount rate or their reserve
requirements. Some, like Switzerland, use
foreign-currency purchases and salesto execute
domestic monetary policy. Aslong as countries
atain their monetary objectivesin the face of
intervention, we can conclude that they have neu-
trdized the monetary effectsd intervention (see
Jurgensen [1983]).

Completely sterilized intervention
isandyticdly equivaent to atrade of public
securitiesdenominated in home-country currency
for securitiesdenominated in foreign-country
securities. It resultsin achangein the currency
composition o securities held by the public, the
mirror image o which isachangein the cur-
rency composition of assets held by the centra
banks. When the United Statesand Germany
conduct completely sterilized intervention to
support the dollar visavisthe mark, for example,
they reduce (increase) the amountsof US
government obligationsheld by the public (Fed-
erd Resarve Sysem) and increase (decrease) the
amount of German government bonds held by
the public (Bundesbank).

1986 QUARTER 3

. Why Do Centrd Banks Intervene?
According to officid publications, governments
interveneto "cam disorderly exchange markets."
Y &, no clear definition of what constitutesadis
orderly exchange market exists, and the officid
perception of disorder seemsto vary among cen-
trd banksand over time. The experiencewith
floating exchangerates, however, suggeststwo
broad reasons for exchange-market intervention:
Hrst, exchange-rate movements can have impor-
tant macroeconomic implications; nations have
viewed intervention asa means o influencing
these movementsindependently of monetary and
fiscd palicies. Second, governmentsview
exchange markets as periodicdly inefficient, justi-
fying market intervention.

Exchange rates are the price of
one nation's monetary unit in terms of another
nation's monetary unit. They are endogenousva-
iables; that is, exchange rates respond to changes
in other economic variablessuch as monetary
and fiscd policiesa home or abroad. Because
exchange ratesare endogenousvariables, one
cannot eesily ascribe causdity to exchangerate
movements. The record appreciation of the dollar
from 1980 to 1985, for example, seemed to
reflect the huge increase in federa borrowing
associated with the budget deficit. Wesit then the
dollar or the budget deficits that contributed to
the deteriorationin the trade balance since 1982?

Nevertheless, policymakers often
seem to view exchangeratemovementsas exo-
genousevents. One possibleexplanation for this
view isthat developmentsin foreign countries,
beyond the control of the home-countrygovern
ment,can produce exchangerate movements.
From this perspective, exchangerate movements
appear responsiblefor altering the relative prices
of goods, services,and financid assetsin one
country visavisother countries. These relative
price changescan have important influenceson
real economicgrowth, employment, and prices
in the aggregate national economy or in specific
sectors. Consequently, despite the adoption of
floating rates, nations have continued to regard
exchange rates as important policy targetsand, in
varying degrees, have attempted to manage their
exchange rates. From this perspective, centra
banksfound intervention, epecidly sterilized
intervention, interesting. It seemed to offer
nationsan "additiona policy variable with which
to influence exchangerates, while leaving mone:
tary and fiscd policy free to pursue domestic
economic objectives.

Moneary authorities have not
taken thisview to the extreme; that is, they have
not attempted to peg an exchange rate with steril-
ized intervention.3 Nor did they regard monetary
policy asirrdlevant in determiningexchange
rates. Nevertheless, policymakersappeared to
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believe tha through sterilized intervention they
could influence the speed a which exchange
ratesadjusted. Thisview is evident in the fact that
many central banks have intervened frequently,
often following a strategy of leaning againgt the
wind (seeJurgensen [1983]).

Since the early 1980s and the find
ings o theJurgensen Report, the proposition that
derilized intervention offersan independent pol-
icy lever with which to affect exchange rates has
not found wide acceptance. As the next section
discusses more fully, the preponderance of
research suggeststhat intervention probably hasa
very limited, if any, independent influence on
exchange rates. Nevertheless, many policymakers
believe that intervention,when undertaken in
conjunctionwith other (monetary) policies,
dfords a market impact subgtantially greater than
one would expect fromthe sum o the two poli-
ciestaken independently. Thet is, intervention
can augment monetary and fiscd policies. Asthe
Jurgensen Report noted:

... most membersfelt that the impact of the
simultaneousapplication of the two instru-
ments exceeded their individua effects In
other words, these membersargued that
exchange market intervention and mone
tary policy changesreinforced each other
and thus enhanced the size and duration
o their respective effects (pp. 20-21).
Extending thisview, many arguethat coordinating
international monetary, fiscd, and interventionpol-
iciesa so augmentstheir individua effectiveness.

The preceding discussion assumes
that policymakerswant to change the exchange
rate in order to achievesome macroeconomic ob-
jective it dso assumesthat exchange marketsare
efficient. However, the second general reason for
intervention isthat policymakersregard exchange
marketsas not dways efficient.Because of ineffi-
ciencies, exchange rates can become "mis
digned" or exhibit excessivevolatility or both.

& changerate misaignmentsand volatilitycan
imposered resourcecost on dl nations, affecting
economic growth, employment,and prices.4 As
theJurgensen Report illustrates, monetary author-
itiesoften have intervened to "dampen erratic
fluctuation,”to ""cam disorderly markets” or to
"keep exchangeratesin line with fundamentals.
All these suggest that something iswrong with
the market and that the monetary authority is
capable o correcting the deficiencies.

The European Monetary System comes the closest to using inter-
3 vention to peg an exchange rate. However, it is not clear that
EMS interventionis routinely sterilized and therefore independent of
monetary policy.

For a discussion of the effects of exchange-rate volatility, see
International Monetary Fund (1984).

ECONOMIC REVIEW

IV. The Channdsdf Influence

Economictheory offersthree possible channels
through which foreign-exchange market interven
tion could influence exchange rates. Firgt, non-
derilized intervention and, to alesser extent, par-
tidly sterilized intervention dter the relative
supplies of domesticand foreign money. These
monetary shifts could affect relative interest rates,
relative price levels, and exchange rates. Second,
derilized intervention altersthe relative supplies
of government interest-bearingdebt held by
international investors. Any resulting portfolio
adjustments could afect exchange rates. Third,
both sterilized and nonsterilized intervention
could alter expectationsin the foreign-exchange
market. Exchangerates, like dl asset prices, are
very senditiveto changesin market participants
expectations. Thissection discusseseach of these
possiblechannelsd influence.

A. TheMongary Channd

Economists have recognized a relationship be-
tween changesin countries monetary-growth rates
and changesin their exchangerates (or balance
of payments under fixed exchange rates) at lesst
since Hume's pricespecieflow doctrine.s Al-
though international economists might disagree
about the rdevant time frame and relative impor-
tance of money in exchangerate models, few
would object on theoretica groundsto the inclu-
sion of money among the determinantsof ex-
changerates. Mad recent modelsof exchange-
rate determination either include relative money
growth rates among their arguments, or represent
the reduced form of modelswhose structura
formsinclude money.6

Under dlassicd assumptionsof the
neutrality of money and of the constancy of veloc-
ity in the long run, agiven percentage increasein
anation's money stock will result in asimilar per-
centageincreasein that nation's pricelevel. Given
purchasing-power parity, that nation alsowill ex-
perience adepreciation of its nominal exchange
rate equal to the percentagerisein itsprice levd.
The red exchange rate remains unaffected.

While economists have challenged
thedtrict versonsdo dlassica assumptionsand
have observed that purchasingpower parity need
not hold grictly even in thelong run, the tenet
that relative rates of money growth are important
determinantsaf nominal exchangeratescontinues.
In fact, one current gpproach to exchangerate

..........................................

Keynesian economics did not emphasize the role of money in

balance-of-paymenisadjustment problems; rather it focused on
the elasticities approach and later the absorption approach. One can
trace the recent re-emphasis on money, at least, to Johnson (1968).

For a recent survey of approaches to exchange-rate determination,
see Schafer and Loopesko (1983).
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determination, the monetary approach, viewsrel-
dive patternsin the supply of and demand for
nations money as the key determinant of
exchange rates?

Modern approachesdiffer from his
toric treatmentsin that they alow for inganta
neous adjustment in asset marketsthrough a
rationa-expectationsframework, and they alow
for dicky pricesin goods markets. One important
consequenced these assumptionsisthat thechan-
nel of influence between monetary changesand
exchangeratemovementsdoesnot necessarilyrun
through relative pricesand trade flows, asin the
dassicd modds. Modern approachesto monetary
theory dlow, @ least in the short run, for influ-
ences o money on interest rates, and exchange
rates through an interest-rateparity mechanism.
Contemporary modelssuggest that achangein
relative monetary growth rateswill produce both
nominal and real exchangerate changesin the
short run, but not in the longrun Another impor-
tant implication of modern models is that, follow-
ing a monetary expansion, nominal exchange
ratesinitidly can overshoot their long-termequil-
ibrium vaue (given by purchasing power parity)
becausedf the dow adjustment in goods prices.
The extent o the overshoot will depend on dl
theinterest ladticitiesand price eladticities
embodied in the model. However, if goodsprices
adjudt instantaneoudy, no exchange rate over-
shootingwill result.8

Nonsterilized intervention, which
changes nations relative money supplies, hasthe
potential to ater exchange ratesrapidly and last-
ingly. International economigts rarely disagree
with this proposition. Serilized intervention,as
typicdly conducted by the United States, a so
could have an effect on exchange rates if foreign
monetary authoritiesdid not completely sterilize
the transactions.

Asindicated earlier, US interven-
tion to dter the dollar's exchange rate can change
the money stocks of the nationswhose curren-
ciesthe Federd Reserve buysor sdlls, unless
those nationstake appropriateoffsetting actions.
The mgor devel oped countries, such as Germany
and Japan, can gerilizethe effect of foreign or
domedtic intervention on their money stocks.
Smdller developed and developing countries
often lack credit marketswith sufficient depth to
undertake such gterilization activitieson aroutine
basis through open-market operations. They can
undertake reserveratio changes or discount-rate

..........................................
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8 The overshooting model is attributable to Dombusch (1916)

For examples of the monetary approach to exchange-rate deter-
mination see Frenkel (1976) and Bilson (1978).

1986 QUARTER 3

changes, but these have afairly dramaticimpact
on monetary growth and are not well-suitedfor
routine adjustmentsto sterilized intervention.
They do, however, provide a mechanism where
by the foreign centra bank could offset the
impactsof intervention over alonger period.

B. The Portfolio-Adjustment Channel
Economists have extended the closed-economy,
portfolio-baancemodel s of asset demand,
initially developed by Tobin (1958, 1969), to the
open-economy case. In a portfolio model of asset
demand, risk-aversewealth holders, facing uncer-
tain rates of return on an aray of assets, diversfy
their portfoliosacrossassetsinstead of holding
only thesingleasset currently yielding the high
et rate o return. When exchangerisk and politi-
cd risk areintroduced into the model, a strong
incentiveexistsfor wedth holdersto diversfy
their portfoliosacrosscurrencies.® The resulting
demandsfor assets denominated in foreign cur-
renciesafect exchange rates. The open-economy
portfolio moded illustrates an important channel
through which completely sterilizedintervention
might affect exchange rates and the conditions
that must hold for sterilized interventionto work.
In aworld with no transaction cost
and no regtraints on capital flows, arbitrage will
eguate returns on assets denominatedin dollars
with returns on assetsdenominated in other
currencies.
D) r=r+f-s
In equation 1, risthe log of the interest return
on US bondsand #* isthelog of the interest
return on foreign bonds. (We assume that the
bonds maturein oneyear.) Theforward exchange
rate, f, isthelog o the current dollar price of for-
eign currency for ddivery in one year. The spot
pricedf foreign currency is s Assumingthat
domestic and foreign assetsare perfect substi-
tutes, so that the forward exchange rate equals
the expected future spot exchange rate, arbitrage
ensuresthat the return on domestic bonds, equals
r* the return on foreign bonds, plusany capita
gains associated with holding foreign-currency-
denominated assats as exchange rates change.
When weslth holders do not view
domestic and foreign bonds as perfect substi-
tutes, the forward exchange ratewill differ from

Initial applications of portfolio models to the study of capital move.
9 ments under fixed exchange rates are Branson (1970}, and Kouri
and Porter (1974). Early applications to floating exchange rates include
Girton and Henderson (1977) and Kouri (1980). Discussions of sterilized
intervention within the context of portfolio models are found in Tryon
(1983), Genburg (1981), Henderson (1984), and Hutchison (1984).

Equation 1 is the log form of the covered interest-rate parity

1 condition;

(.= (1+r%
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the expected future exchange rate (s¢) by apre
mium, 8, that reflects the risks associated with
holdingan open positionin dollars. Thet is

(2) f -s#=8.

Subdtituting yields:
(3) r=7+(s¢-5)+ 6.

Ascan be seen from equation 3, wedlth holders
demand an extrareturn for holding the risky dol-
lar aset above the interest return and expected
appreciation from holding theforeign bond. (One
could specify the problem with the foreign asset
asthe risky asset without affecting the analysis.)
Rearranging equation 3 provides
an expression for the risk premium:
4 6=r-+s- s

With interest rates and the expected future vaue
o the dollar held constant, an increase
(decrease) in the risk premium on dollar assetsis
associated with a depreciation (appreciation) of
the dollar rdativeto the foreign currency. This
depreciation of the dollar in the spot market is
necessary to givewedth holdersa capitd gain
over the holding period sufficient to compensate
them for the additional risks of holding dollar-
denominated assets.

Before explaining intervention
within the context o this model, we should spec-
ify the determinants of the risk premium. Under-
lying the risk premium is the preferenced indi-
viduasto hold assetsin their home currency,an
averson to risk, and adesireto hold assetswhich
maximize a return from a portfolio, given the
risks These risksinclude exchangerisk (the
uncertainty associated with unanticipated move
mentsin exchange rates) and politica risk (the
probability that governmentswill imposefuture
capita controls). In the case of mgor developed
countries, most andystsattach gresatest impor-
tanceto exchangerisk (see Dooley and Isard
(1980] and Frankel [1979]). In specifying a func-
tion to explain the risk premium, most research
includes, among other terms, the ratio of domes
tic bondsto total wedlth (see Frankel [1984,
1979] and Hutchison [1984]).

The assetsrelevant to the portfolio
badance modd are government bonds. Individu-
dsgenerdly do not hold large balances of for-
eign currency, since they would ear no interest.
In addition, bondhol ders must view the bonds as
additionsto their net wedlth. Privatebondsare
aststo lendersand liabilitiesto borrowers,
therefore, they do not represent net additionsto
wedth. Government bondswill equal net addi-
tionsto wedth if bondholdersdo not associate
with an increasein government debt afuture tax
ligbility sufficient to retire the debt and dl inter-
et accrued on the debt (see Baro [1974]).

The portfolio balance mode pro-
vides a channel through which sterilized inter-
vention can ater exchange rates permanently
since, as demonstrated earlier, sterilized interven-
tion dtersthe relative supplies of domesticand
foreign government bondsin the hands of the
public and, when the bonds are imperfect substi-
tutes, dtersthe risk premium. Assume, for exam:
ple, that the United Statesintervenesin thefor-
elgn exchange market to support the dollar
relaiveto the German mark The Federd Resarve
buys dollarsin the foreign exchange marketswith
German marks and gerilizesthe intervention by
buying Treasury bondsat the open-market desk.
Assume that Germany also terilizesby selling
mark-denominatedbonds. The Federal Reserve's
purchase o Treasury securitiesinitially crestesan
excessdemand for Treasury securitiesthat tends
to lower US interest rates, whilethe Germansale
o mark-denominatedbonds crestes an excess
supply and tendsto raise German interest rates.
Because US and German bondsare not perfect
substitutes, US bondholdersare not willing to
hold dl of the excesssupply of German bonds.
The interest-rate movementstend to increase US
money demand and to lower German money de-
mand. Y &, the money suppliesin both countries
have remained unchanged. With the expected
future spot rate constant, the dollar will appre-
ciate rdativeto the German mark.!! The
exchangerate change, which occurs as money-
demand shiftsalter the terms of trade, is neces
sy to restore balancein both the money and
bond markets The appreciation of the dollar rela
tive to the German mark reducesthe &trective
nessaf domestic bonds relative to mark bonds by
increasing (decreasing) the expected future
depreciation (appreciation) of thedollar relative
to the mark, hence, it a so reduces expected capi-
td gainson dollar assets.

In terms of equation 4, therefore,
intervention has produced movementsin interest
rates and the spot exchange rate associatedwith a
reduction in the risk premium on dollar assts.
The movement in the exchange rate, moreover, is
compatiblewith the designsdf the intervening
monetary authorities.

If assetsare perfect subgtitutes,
wedth holdersexpect the same return from each
bond. Under these assumptions, gterilized inter-
vention will not affect the exchange rate, because
individuas have no incentiveto alter portfolios
given achangein the reative stocksaf bonds.
Asst holdersare perfectly willingto hold more
mark-denominated bondsin place o dollar-

..........................................

as purchasing power parity, or a sustainable current account

| 1 Analysts usually assume that long-term determinants, such
deficit, maintain the level of s®
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denominated bondsin their portfolios. When the
bonds are perfect substitutes, intervention also
will leave interest rates unaffected becausethe
intervention transactions, dthough ateringthe
currency compositionaof bonds, have not changed
the total value of bonds relaiveto money in port-
folios. Wedth holders, therefore, have no incen-
tive to diversfy out of bondsand into money.
Given the other assumptionsmen-
tioned previoudy, the extent to which interven
tion dters exchange rates depends on the degree
of subdtitutability between dollar-denominated
and mark-denominated securities. Other things
equal, if dollar and mark bonds are close substi-
tutes, the changein the exchangerate will be
gmdl. If the assetsare not close substitutes,a
larger change in the exchangerate will be
reguired to compensatefor the risks. Thisimplies
that completely sterilized intervention might be
feasiblein some markets where assetsare imper-
fect substitutes, but infeasiblein other markets,
where assets are perfect substitutes.’2 Therefore,
the United States might intervene successfully
agang lira but not againgt marks. Clearly, one
must evaluate the portfolio effectsof completely
derilized intervention on a case-by-casebasis.
Empiricd investigationsto date
generally do not find strong support for the con-
tention that intervention affects exchange rates
through a portfolio-adjustment mechanism (see
box 1). Although the issue remains unresolved,
the evidence of the existenced arisk premium
between smilar assetsdenominated in currencies
of different magor devel oped countriesis mixed.
These investigationsinvolves multaneoudy test-
ing the joint hypothesisthat markets are efficient
and that bonds are perfect substitutes. Conse
quently,afindingthat theyield on domesticand
foreign securitiesdifferssignificantly from zero is
subject to two interpretations. Fird, this result
could indicatethat assets are imperfect substitutes
in an efficient market. Hence, intervention would
work through the portfolio-balancemechanism.
Second, and equally plausible, thefinding could
result if assetsare perfect substitutes, but if
markets are not perfectly efficient. Thissecond
finding suggeststhat intervention does not oper-
ate through a portfolio-balancechannel. ¢
Loopesko (1983), Hutchison (1984) and Danker,

1 See Fukao (1985) for an interesting discussion of similar
problems with coordinated intervention within the context of
a portfolio-balance model.
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efficiency.

For a survey, see Levich (1983). See also references to port-
folio models in box 1.

This does not preclude the possibility that sterilized interven-
tion could influence the exchange rate by improving market

Haas, Henderson et d. (1985) offer three investi-
gationsof interventionwithin the portfolio-
adjustment framework. None finds strong support
for the existence of a portfolio-adjustmentchan-
nel for intervention.

Even if the relevant bondsareim-
perfect substitutes, it appearsthat the response to
smal changesin the risk premium is quite low.
Hutchison (1984) notesthat changesin the
cumulative totd publicly held government debt is
the relevant variablefor the portfolio-adjustment
model. Tota government debt respondsto inter-
vention, to the surplusor deficit in the govern-
ment budget, and to monetary policy. In hisstudy
of Japanese intervention, Hutchison (1984) sug-
geststhat intervention is usudly too small, rela
tiveto the total volume of outstandingdebt, to
have a sgnificant impact on portfolio choices.
With the publicly held federal debt in excess of
$L5 trillion, US intervention probably would
need to be massvebeforethe cumulativevolume
had sgnificant impact on portfoliodecisions.’s

C. The ExpectationsChannd
Exchange-market intervention also could alter
exchangeratesif it changed expectationsin the
foreign-exchange markets. Mod economistsregard
foreign-exchangemarkets as highly efficient. An
efficient market isone that "fully reflects’ dl
relevant, available information about today's
eventsaswell asabout dl predictablefuture
events, including policy decisions(see Fama,
[1970]).3 An implication of thisisthat exchange
rates respond to unanticipated events or "news."
When the exchange market and other marketsare
efficient, transactionsbased on observed exchange
rates ensurethe optimal allocation of resources.
While exchange markets are highly
efficient, they probably are not perfectly efficient.
Tests of market efficiency generally search for
unusual profits from arbitrageor trading rules. In
an efficient market, unusua profitsshould not
exigt; their existence would imply that certain
transactorsconsistently have better information
than others. Although these testsgenerally are

1 Batten and Ott (1984) make a similar argument, which does
not result from a portfolio model, noting that the average
daily volume of funds flowing through the exchange market is quite large
relative to the typical volume of intervention.
16 Levich (1983) writes the spot rate, S, as:
=Z, BlES, . ) - 5L

where Z, is a coIIect|on of contemporaneousvariables that explain S,.
Collecting terms and substituting repeatedly for lagged values:

5= (8" 3 (BB EC)

Hence, the spot exchange rate depends on current expectations of the
relevant “fundamentals" in Z from the present to the indefinite future.
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inconclusive,they have raised serious doubts
about perfect exchange-market efficiency.”

In addition, casual observations
have raised questions about whether the rnarket
consistently usesdl availableinformationwhen
setting exchange rates (see Dombusch [1983]).
Many exchange-market analysts contend that the
exchange market often focuseson one pieceof in-
formationto the exclusion of other important
informationand sometimes trades on falseinfor-
mation or thewrong model. Tradeson fasein-
formation can be sdf-fulfilling. If, for example,
tradersbelieve that a full moon causesdollar
depreciation and sell during full moons, their
expectationswill be met. Such activity can lead to
abrupt, potentialy disruptiveadjustmentsin
exchange rates as the market changesitsfocusto
adifferent set, or eventually to the correct set, of
fundamentals. & change-market analystsalso
have argued that exchange rates periodicaly are
subject to speculativerunsor bubbles. When
informationis incompl ete, tradersmight rely on
recent exchangeratemovementsto indicate
market sentiment and future movementsin the
rate. Traders may buy an appreciatingcurrency or
sell a depreciating currency, thereby reinforcing
exchange rate movements. It isimportant to
emphasize that most economists regard the inef-
ficienciesin the exchange market as minor and
asgenerally not contributing much to exchange-
rate volatility. Nevertheless, to the extent that inef-
ficienciesexigt, interventioncould dter exchange
rates by altering expectationsin the market.

Mog monetary authoritiesattempt
to conduct interventionpolicy in such away asto
improve the information flow through the
market; according to theJurgensen (1983) report:

The authoritiesin each of the Summit
countriesat times undertook large-scalein-
terventionwhen they judged that market
participants had not taken full account of
fundamental factors, [or] had only reacted
dowly tochangesinfundamentals.. (p.21).

There area number of difficulties
in implementing interventiondesigned to influ-
ence market expectations. Such intervention
involvesa judgment on the part of the monetary
authoritiesthat first, the current voldtility in the
market reflectsinefficienciesand not adjustments
(or expectationsof adjustments) in fundamental
determinants; and second, that the monetary
authorities possess better information than the
market about market developments. In the pro-
cessing of norma information flow about real
economic developments, prices, interest rates, or
routine policy, there islittle reason to suspect that

| ]. 7 See Levich (1983) for a sunvey
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policymakersare any better informed than market
participants. At times, however, the Federa
Reserve and the U.S Treasury could have better
information than the market. This might occur,
for example, when policymakers are considering
achange in monetary or fisca policy that differs
from past policy reactions. The market aready
will incorporatea policy reaction function into
the exchangerate quotations. The need to pro-
vide new information to the market limitsthe
instances when sterilized interventionisfeasible.

A highly efficient market will inter-
pret intervention activity quickly. Hakkio and
Pearce (1985) found that unanticipated money-
supply announcements had a significant effect on
exchangerates, but that the adjustment usudly oc-
curred within twenty minutes of the announce-
ment. Onewould expect the exchangeratechange
in response to new information to be permanent.

The decision of the Group of Five
countriesto intervenein late September of 1985
(the Plaza decision) seemsto represent a recent
example of successful intervention that altered
expectationsin the foreign exchange markets. At
the time, the dollar was depreciating in the
foreign-exchangemarket, but the market seemed
uncertain about the future course of monetary
and fiscd policies. The money stock, narrowly
defined, was growing in excessof itstarget range,
suggestingthat the Federal Reserve might take
stepsto reduce money growth. On the other
hand, economic activity seemed weak at the
time; many complained that the dollar was over-
valued, and banks continued to experience diffi-
culties with agricultural and international loans.
These eventssuggested that the Federal Reserve
might not tighten. At the same time, there was
increasing talk in Congressabout the need to
reduce the federal budget deficit, but little con-
crete action. Under these circumstances,the
market seemed to view the decision to intervene
asasigna that U.S policy would not movein a
directionthat might strengthen the dollar in
exchange markets. The United States intervened
forcefully, but did not continue to intervene
beyond the quarter.

A second important question con-
cernsthe appropriatenessof using interventionto
alter expectations. Given that monetaty authorities
can provide new information to the exchange mar-
ket about future monetary policy and alter expec-
tationsin the market, is interventionthe approp-
riatevehiclefor providing thisinformation?
Could the central bank providethe same informa
tion through the announcement of monetary pol-
icy intentionsor by providing an interpretation of
recent events?Thisissue hasnot received much at-
tention in the literature on central-bank interven-
tion. Perhapsactua currency purchasesor sales
are necessary to convincethe rnarket about cen-
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tral bank intentionsbecause it representsa bet by
the centrd bank on itsown information. Profita
ble intervention tendsto stabilize the exchange
rate. Moreover, as Henderson (1984) notes:
...losses on foreign exchange positionscan
lead to Sgnificant political problemsfor the
authorities. Thus, if the authorities under-
take an intervention policy whichwould
generateforeign exchange lossesif their
pronouncementsabout future monetary
policy were not put into effect, there might
be more reason for privateagentsto take
these pronouncements serioudly. (p. 391)

We a so should question the
extent to which one truly can regard intervention
that altersexpectationsabout future monetary
policy as being sterilized. While such intervention
might intensifythe effects of the changein mone
tary policy, as suggested in Jurgensen (1983, pp.
20-21), it isclearly dependent on fulfillment of
the expectations.

While the expectations channel
offersthe most promiseasa means of accom:
plishing sterilized intervention, it probably isthe
most difficult channel for acentral bank to navi-
gate. It isimportant to emphasizethat the pur-
chase or saledf foreign exchange per seis not
affecting theexchangerate; thecritica factor isthe
information these transactionsmight provide.
Such intervention must be unanticipated and
convey new, convincing information to the
market. Becauseit is difficult to determine how
expectationsare forged and how strongly they are
carried, attemptsto ater expectationsthrough
intervention could be very expensive.

V. Conclusion
This article has discussed three channel sthrough
which central bank intervention could alter
exchangerates. These are the monetary channel,
the portfolio-balance channel, and the expecta
tions channel. Two broad conclusonsemerge
from our review of these channels. Frst, changes
in a nation's money growth relativeto money
growth abroadcan have a profound effect on thet
nation's nominal exchange rates. This holdstrue
whether the money stock changeis engineered
through conventional methodsof monetary policy
— open-market operations, discount-ratechanges
or reserveratiochanges—or whether the money
gock change is engineered through nonsterilized
interventionin foreign exchange markets.
Changesin a nation's monetary growth, however,
may have only temporary effectson that nation's
red exchange rates, especialyif goods prices
adjust dowly to changesin money growth rates.
However, nations have been most
interested in conducting sterilized intervention,
that is intervention independent of monetary
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policy. Such intervention would alow them the
opportunity to influence exchange rateswithout
interferingwith domestic monetary objectives.
Our second conclusion isthat sterilized interven-
tion hasalimited, but not necessarily inggnifi-
cant, impact on exchange rates. The portfolio-
balance approach to exchangerate determination
suggeststhat gterilized intervention could influ-
ence exchangerates permanently by altering the
reativesuppliesof government bondsin the
handsdf the public. If wedlth holders perceive
these bondsas net wedlth and as imperfect sub-
stitutes, sterilized intervention could alter the
exchangerate in the desired direction by chang-
ing the risk premium on these bonds. Unfortu-
nately, empirical investigationsto date have not
demonstrated unequivocallythat arisk premium
exisgtison government bondsissued by the mgor
devel oped countries. Nor have they shown that
intervention in the magnitudestypicaly under-
taken by the mgor central banksis sufficiently
large to influence the risk premiums. The expec:
tationschannel suggeststhat sterilized interven
tion can influenceexchange rates by altering the
flow of informationin the exchange market.
However, this requiresthat the intervening cen-
trd bank be able to identify periodsof market
inefficiency and that it have information, for
example, about future monetary policy, which the
market lacks. The exchange market seems highly
efficient, so that opportunitiesfor the central
bank to exploit this channel probably are not
grest. Nevertheless, under the proper conditions,
such intervention can have an immediateand
permanent impact on exchangerates.
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