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Abst r act

Sone countries under goi ng exchange-rat e- based stabilization and fi nanci al
liberalization in Latin Anerica and el sewhere have faced | arge capital inflows
since 1991. Many have tried to sterilize the reserve inflows. Calvo and
co-authors argue essentially that sterilizationis noredifficult than generally
realized, due to the interest costs on sterilization bonds. Reisen argues
essentially that sterilization is easier than generally believed. This paper
reviews the issues in the sinplest textbook nodel. The conclusions are that
local interest rates are not likely torise if the source of the disturbance
i s an exogenous capital inflow, but will riseif the disturbance is an i ncrease
i n money denand or anincreaseinexports. Inevery case, sterilizedintervention
will leave interest rates higher than they would be if the inflow took place
unsterilized. The case wherethe donestic noney supply and t he rest of the econony
are insulated fromforeign disturbances despite perfect capital nobility and
a fixed exchange rate, which Reisen attributes to Southeast Asia, is seen to
be the case where donestic agents are unresponsive to interest rates.
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Sterilization of Mney Inflows: Difficult (Calvo) or Easy (Reisen)?

After seven years of sharply reduced | ending to devel oping countries in
Latin Arerica and el sewhere, capital inflows have once agai n surged i n 1990-93.
These infl ows have partly gone to finance renewed trade deficits in sone
countries, but al so showup as renewed sur pl uses ont he overal | bal ance of paynents.
The increase in foreign demand for donestic assets could have been reflected
as appreciations of the local currencies, if the central banks so chose. But
to a large degree the nonetary authorities have chosen to i ntervene to keep the
exchangeraterel atively stablel/, buyingdollarstoaddtotheir reserve hol di ngs
and selling local currencies. In nmany countries, fears that increases in the
nmoney supply would be inflationary have pronpted the central banks to attenpt
to sterilize the reserve inflows. The Latin Anerican case is well-docunmented
by Cal vo, Leiderman and Reinhart (1993). Sone countries in East Asia and the
M deast have al so faced large inflows recently, and attenpted to one degree or

another to sterilize them

A nunber of reasons have been given to explain these recent capital flows.

Some factors are external to the countries. Calvo, Leiderman and Reinhart
(1993a) argue convincingly that the external factors, particularly a decline
inthe rate of return to capital in the United States, play a domi nant role.
An i nportant pi ece of evidenceisthe patternwhereby capital seens to be flow ng,
not just intoafewlLatin Anerican or East Asi an countries such as Chil e or Mexico,
whi ch have undert aken serious policy reforns, but into a wi der set of countries,

including Brazil [and Egypt].

1/ The recent increased reliance in Latin Anerica on a stable exchange rate
as a nomnal anchor for nonetary policy has been exani ned by Edwards (1992b).



O her relevant factors are internal to the countries, particularly

mar ket -oriented policy reforns. These reforns include trade liberalization

nmonetary stabilization, donmestic financial liberalization, and internationa

financial liberalization. This last policy reform the renpbval of controls on
theinternational flowof capital, is especiallyrelevant tothe question whet her
these countries should or can successfully sterilize the reserve inflows. The
sterilizationissue has arisen in devel oping countries before, for exanple, the
comodi ty boons inthe early 1970s for countries producing oil, coffee, or other
agricultural and nmineral products, attenpts at nonetary stabilization in the
Sout hern Cone of South Anerica in the late 1970s, and manufacturing boons in
the 1980s in Korea and Taiwan. But the recent introduction of a higher degree

of capital nmobility in many countries alters the problem 2/

The conventional view of these matters is fairly clear. It is that
(1) sterilizationof areserveinflowisinpossibleunder theidealizedconditions
of perfect capital nobility and a fi xed exchange rate, but that (2) sterilization
is possibleinthe short runif capital is |less than perfectly nobile, and that
it mght even be desirable if inflation-fighting is considered sufficiently
i mportant. I ndeed, if the goal is either to supply a nom nal anchor to the
nmonetary systemor to prevent exporters fromlosing price conpetitiveness on

wor | d markets, then there woul d not be nuch point in pegging the exchange rate,

2/ As Kenen (1993) points out, the renoval of capital controls has two

di stinguishable inplications. First, as one step in the direction of a nore
mar ket -ori ented econony, the liberalization nakes donestic assets nore
attractivetoforeigninvestors (shiftingdowwardthe BPscheduleinthefamliar
t ext book nodel that is presented below). Heretherenoval of controls onoutflow,
e.g., repatriationof earnings, isat | east as i nportant astherenoval of controls
oninflow Second, therenoval of controls oninflowby definitionallows foreign
residents to satisfy their denand for domestic assets nore easily (flattening
the BP schedule in the textbook nodel).



only tolet the noney supply and price | evel increase. These goals would  require

both that the exchange rate be pegged and that the consequent reserve inflow

be sterilized.

The conventional view has recently been attacked fromtwo opposite
directions. The first attack cones i n several inportant and influential papers
by GQuillerno Calvo and co-authors. | will characterize the critique as
"sterilizationisnoredifficult thanthe conventional viewhasit." Specifically
they have argued in the recent Latin American context that sterilization has
driven up interest rates and led to excessively high budgetary costs. Calvo
(1992, 1991) wites:

Capital inflows often acconpany the first stages of stabilization prograns based
on exchangerates. Thisis, inprinciple, awelcone devel opnent, sincethese
inflows contribute to the accunul ati on of reserves at the central bank...
However, it will bearguedinthisnotethat if the[sterilizationof inflows]
is carried out by expanding the stock of nomi nal debt, forces may be set

in notion that could al so jeopardize the credibility -- and, hence, the
sustainability -- of the anti-inflationary effort.

Cal vo, Lei dernan and Rei nhart (1993a, p.110) witethat sterilization of capital
inflows is "a step that tends to perpetuate a high donestic-foreign interest
rate differential and that gives rise to increased fiscal burden."

At the sanme tine, Hel mut Reisen (1993a, b) has, in provocative and appeal i ng
terns, argued essentially that sterilization is easier than the conventiona
viewhas it. Specifically, he has argued in the recent East Asian context that
some countri es have had great successinattainingall threepointsonthetrinity
whi ch conventional texthbook theory says are nutually inconpatible: the trinity
of open financial nmarkets, fixed exchange rates, and nonetary independence.
In the classic case of perfect capital nobility and fi xed exchange rates, the

central bank is often said to | ose all power to i nfluence donestic denand.

The coexi st ence of stabl e exchange rates, free capital flows and nonetary

aut onony has thus been |l abelled the "Inpossible Trinity." Yet, sonme Asian
countries have achi eved precisely that.



Rei sen (1993c) has al so suggested that countries in Latin Arerica shoul d enul ate

the East Asian approach to sterilization

Sone readers have expressed confusion with respect to these issues.
Regar di ng Rei sen: The logic of the inpossible trinity seenms so airtight; where
could the conventional view have gone wrong, as he says it has? Did not the
Eur opean exchange rate crisis of Septenber 1992 reaffirmthe inpossibility of
thetrinity? Regarding Calvo: If the originof thereserveinflowis an exogenous
increase in foreign investors' demand for |ocal assets, how could an increase
in the local interest rate possibly be an equilibriumresponse? 1s this not
I i ke saying that an appl e-producer who responds to an increase in demand for

appl es by increasing supply runs the danger of a fall in price?

One mi ght suppose that the explanation for any confusion nust lie in the
over-sinplicity of the conventional textbook nodel, and that Reisen and Cal vo
each have conplications in their nodels that render their respective concl usi ons
correct under their respective assunptions. 1In that case, it would then be a
matter of identifyingthedifferent assunptions, andtryingtodecideenpirically
whi ch nodel is nore realistic.

I will argue that the differences in outcones do not arise prinarily from
any conplications in nodel structure that the standard textbook nodel fails to
capture. Rather there is sonme confusion in readers' mnds regarding what is
bei ng conpared to what, regarding the di sturbances i n which reserve inflows are
inplicitly assumed to origi nate, and perhaps regardi ng the sl opes of the curves

in the textbook nodel.



| should note fromthe outset the definition of sterilization of inflows
that | have in mnd: offsetting policy actions by the central bank to | eave
t he aggregate noney supply unchanged. A narrow technical definition of
sterilization would restrict the policy actions to open market operations or

ot her measures tol eave t he nbnet ary base unchanged. Qutsi de of the United St at es,

and especially in industrializing countries, open nmarket operations are not as
frequently used, sonetinmes because governnent securities markets are not as
wel | -devel oped. The nonetary authorities instead sonetinmes rai se reserve
requi renments on conmer ci al banks or take ot her steps to prevent broader nonetary
aggregates | i ke ML or M2 fromi ncreasi ng, evenif the nonetary base does i ncrease.
The sort of policy that Reisen (1993a, p.48) identifies with Southeast Asian
nmonetary authorities falls into this category:
They often swap gover nnent excess savings (originating, say, in social security
funds or public enterprises) held with banks into (or out of) government

bonds. This practice can be consi dered as a generalized formof sterilised
i ntervention.

2. The textbook npdel

We begin with the textbook nodel. It is sinpler than sinple. But if it
i s possi ble that any confusion can be cleared up in a sinple textbook nodel and
that a nore sophisticated one is not necessary for this purpose, it is probably

best to do so. W will note sone possible conplications bel ow.

The overal |l bal ance of paynents is the sumof the current account and the
capital account: BP = TB + KA

The capital account is given by:



KA -i*; Ag€1, ...)

where i is the donmestic interest rate, i* is the foreign interest rate, assuned
exogenous, and Ag€2is expected depreciation of the domestic currency. The three
dots are neant to indicate that there are other variables that mght enter the
capital account function. They include uncertainty regardi ng the exchange rate
default risk, and the stocks of donmestic and foreign assets already held.

If the responsiveness of KAto the interest differential is finite, it is
because we are exanm ning a country where the renoval of barriers to the
international flowof capital is not conplete. W can inmagine that the capita
flowequationis derivedfroma stock adj ust nrent nodel , where t he st ocks of foreign
vs. domesti c assets denmanded i n |l ong-run equilibriumdepend onthe level of rates
of return, but where capital controls and transactions costs prevent
i nst ant aneous adj ustnent of the stocks.

The strongest textbook result is easily illustrated. Assune first that
t he spot exchange rate i s pegged: S==:§3, where Sis the exchange rate in pesos
per dollar. |If the peg is considered sufficiently pernmanent that there are no
fears of changes in the exchange rate, then Ag€4 is zero, and furthernore
investors may treat donestic and foreign assets as perfect substitutes due to
t he absence of exchange risk. Assune second that capital is perfectly nobile,
sothat KAisinfinitely sensitivetorates of return. It follows that arbitrage

insures the sinple interest rate parity condition: 3/ i-i* = 0.

3/ There are nany tests of interest rate parity. Two studies that di stinguish
theroleof country factors (e.g., capital controls) intheinterest differenti al
fromcurrency factors (expected depreciation and the risk prem um are Franke
(1991), which includes several devel oping countries in the sanple, and Chinn
and Frankel (1993), which applies to Pacific countries. Alack of forward rate
data nmakes it difficult to test covered interest parity in the case of Latin
Arerica. It is also difficult to test uncovered interest parity, as expl ai ned
in an Appendi x.



The assunptions inply that the interest rate is tied down to the exogenous
foreigninterest rate. |In sone respects, the rest of the nodel does not matter.
There i s no scope for an i ndependent nonetary policy, as neasured by the i nterest
rate. |If the central bank expands donestic credit to push down the interest
rate, a potentially infinite rate of capital outfloww Il instantly deplete the

central bank's foreign exchange reserves, on a one-for-one basis, until all
reserves are exhausted and the central bank is forced to give up. As long as
the definitions of perfect capital nobility and afixed exchange rate are accept ed,
there is no way around this logic, no way of setting the donestic interest rate
i ndependently. What, then, can Reisen be tal king about?

Success at influencingtheinterest rateis not the only, or the nost proper,
way of defining sterilizationor anindependent nonetary policy. The nost proper
way of defining sterilization is central bank success at determ ning the noney
supply. The best way of defining an i ndependent nonetary policy is central bank
success at influencing donestic demand and t herefore influencing the | evel of
output (in the short run, when prices are sticky) and i nfluencing the |evel of
prices (especially in the longer run). To consider these criteria of
sterilization -- independent determ nation of the noney supply and of economc
activity -- we now proceed to introduce the rest of the textbook nodel.

Demand for output Y conmes fromboth donestic aggregate demand, A, and net
forei gn demand for donestic goods, TB:

Y = A, Y, ...) + TB(S/P, Y; ...). (1s)
O her vari abl es that m ght enter t he aggregat e demand functi on i ncl ude gover nnent
spendi ng and weal th. O her vari abl es that nmi ght enter the trade bal ance function

i nclude trade policy, and (particularly if we are to interpret TB as the total



current account) the interest rate and the perceived degree of permanence of
fluctuations in incone.
If the variables that are explicitly indicated in the equation are indeed
theonlyonestoenter, thenwe seethat theinpossibletrinityremainsinpossible.
If Sandi are tied down, then nonetary policy cannot work to i ncrease aggregate
demand.
The denand for noney is given by
L(i, Y; ...)P=M (LM
where i istheinterest rate, Ythe |l evel of real output, and Pthe price | evel.
O her vari abl es on which the demand for noney may be t hought to depend i ncl ude
expect ed depreciation of the donestic currency, which will matter if there is
currency-substitution.4/ Another is the stock of bonds or other assets, which
will matter in any portfolio-balance nodel. Another is the expected inflation
rate.
According to the noney nmarket equilibriumcondition as witten, if the
nmonetary authorities are unable to influence the interest rate, they are unable
to determne the noney supply. Sterilization is not possible. The nobney stock

i s determ ned endogenously by noney denand.

3. Four disturbances with perfect capital nmobility
These familiar textbook results are best illustrated with the famliar
t ext book graphs of the |l S, LMand BP curves, correspondi ngto our three equations.
Incone Y is shown on the horizontal axis, under the assunption that the price
| evel is pre-determined in the short run. But a novenent to the right should

be thought of as creating inflationary pressure. |f one wi shed to consider a

4/ Calvo and Vegh (1992).



frictionless full-enploynent econony, one could put the price level P on the
hori zontal axis instead of incone. The right panels in each figure illustrate
t he speci al case where perfect capital nmobility is assunmed totiei toi*: the
BP line is horizontal.

We consi der several different possible sources of areserveinflow Figure
1 considers a deliberate reduction in donestic credit, an attenpt at nonetary
contraction designed, presunably, toreduce inflation. In the right panel, the
attenpt to shift the LMcurve to the |l eft cannot succeed, if the fixed exchange
rate is to be maintained. Rather the hypothetical point His a point where a
potentially infinite capital inflowis attracted by the hi gh donmestic interest
rate. For every peso of donestic credit that is extinguished through sal es of
securities, anot her peso of noney i s createdthrough purchases of forei gn exchange
to keep the donmestic currency fromappreciating. The central bank is forced
to give up the attenpt to reduce the noney supply, and the econony returns to
its starting point. This point is |abelled Mon the graph, tosignify that this
adj ust ment process i s the essence of the fanbus Monetary Approach to t he Bal ance
of Paynents. Monetary policy is powerless. Under these conditions -- perfect
capital nmobility and a fixed exchange rate -- the governnent had better have
a wel | -devel oped fiscal policy instrument, if it wi shes to exercise any
di scretionary macroeconomnmi ¢ control.

The alternative, of course, is that the central bank give up the attenpt
to peg the exchange rate and allow an appreciation. The |loss of price
conpetitiveness leads to a deterioration of the trade bal ance and a leftward
shift of the IScurve. The econony noves to point A(for "Appreciation"). Under
these assunptions -- perfect capital nobility and a floating exchange rate --

nmonet ary i ndependence reaches i ts peak, as neasured by t he nagni t ude of the ef f ect
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of noney supply changes on t he econony. Under either exchange rate regine, fixed
or floating, the trinity remains inpossible; it is nerely a question whether
the central bank chooses to gi ve up nonet ary aut onony or exchange rate stability.

Figure 2 illustrates the case of an i nprovenent in the capital account due
to an exogenous i ncrease in the worl dw de availability of funds, as represented
by an exogenous fall in the foreign interest rate i*: a downward shift in the
BP curve. This case correspondsto Calvo, Lei derman and Rei nhart' sidentification
of the early-1990s capital flows to Latin Arerica as originating in a fall in
U.S. rates of return. Under perfect capital nobility, the donestic country has
no choice but to accept afall ini. |If the exchange rate is kept fixed, noney
automatically flows into bring the interest rate down and stinmul at e spendi ng,
attaining point M |If the central bank chooses i nstead to keep t he noney supply
fi xed and abandon t he exchange rat e peg, then the currency appreci ates, the trade
bal ance worsens, and the econony noves to point A

Next we consi der the case of an increase in the demand for donestic noney,
shifting LMto the left. This could be the result, for exanple, of perceptions
that a high existing inflation rate has now been elinmnated, in a nodel where
expectedinflationisanadditional termenteringthe demand for noney. Residents
will increase their denmand for noney because they no | onger expect it to |ose
value. This is the case considered in Calvo (1991). |If the exchange rate is
fixed, the desired noney flows i n automatically through t he bal ance of paynents,
irrespective of any futile attenpts undertaken to sterilize it. The LM curve
returns i mmedi ately to where it was. The econony returns to Min Figure 1, which
does doubl e-duty here, because the experinment of an increase in noney denand
| ooks the sane as a decrease in noney supply. |If the exchange rate is allowed

to appreciate, we instead nove to A
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Figure 3 illustrates an inprovenent in the trade balance. This could be
an exogenous export boom(e.g., a Dutch Di sease boomin coffee exports), or the
response to a real devaluation. The IScurve shiftstotheright, putting upward
pressure on the interest rate and therefore on the capital account. |[If the
exchange rate is fixed, noney once again automatically flows in through the
bal ance of paynents, allowing full accomobdation to the increase in denmand for
domestic output, at point M |f the central bank wi shes to keep t he noney supply
fi xed and abandon the exchange rate peg, the currency appreciates far enough
to return the trade balance, the IS curve, and Y to their starting points at

A 5/

4. Possible areas of el aboration of the textbook nodel

The stripped-down nodel could be extended in nmany directions, either to

make it nore realistic or it to ground it nore rigorously in economc theory.

(1) Expectations of exchange rate changes. Even when the governnent
proclains a fixed exchange rate, we could allow for the perceived possibility
that the pegwi |l have to be deval ued inthe future due, for exanple, toareversal
of the capital inflow This is the Agé5 termabove. Certainly, when Latin
Anerican interest rates have been observed to rise above foreign interest rates,
expected depreciation is usually part of the explanation. [This is difficult
to verify in practice, because of the difficulty of nmeasuring expectations. An

appendi x expl ains the problem]

5/ This analysis would apply to an exogenous i ncrease in donestic spending,
regardl ess whether originating in the private or governnment sectors.
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If rationally expected depreciation were the reason why the interest rate
that the central bank nust pay on its domestic sterilization bonds exceeds the
interest rateit earnsonits forei gn exchange reserves, thenthe financing costs
woul d be a wash. Argunents against sterilizing the inflow would have to make
the ultimate deval uati on endogenous, and probably to argue that nonetization
and inflation in the future would be worse than nonetization and inflation in
the present. |f the source of the difficulty is sone market failure that all ows
the nagni tude of the indebtedness to becone excessive under the sterilization
strategy, one suspects that the solutionwill turnout tolieindirect measures
to discourage borrowing, rather than in allowi ng an unsterilized inflow.

(2) Risk. Donmestic and foreign bonds could be treated as inperfect
substitutes. Uncertainty regarding changes in the exchange rate, and
ri sk-aversion on the part of investors, is sufficient to create inperfect
substitutability. Exchange risk [like default risk] could be the explanation
for the finite sensitivity of BP to expected rates of return that we consider
bel ow. When the donmestic-foreign interest differential is believed to be too
large to be attributed to expected depreci ation of the currency, the di fference,
i-i*- Ag®6, can be interpreted as an exchange risk prem umthat nust be paid to
investors to induce themto hold risky donestic assets. One can go a | ong way
toward deriving investor behavior fromfirst principles of expected utility
maxi m zation, if one so desires. Then the exchange ri sk prem umcan be seen to
depend on such paraneters as the variance of the exchange rate and the degree
of risk-aversion. Mich enpirical work on the risk premium if it is based in

the theory of optinmal portfolio diversification and rational expectations,
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concludes that the risk premumnust be rather small. Less orthodox approaches,
however, can produce |arger estinmates of the risk prem um 6/

Aninterest differential attributabletoanexchangerisk prem umor default
prem um arising from exogenous variability, like an interest differential
attribut abl e t o exogenous expect ed depreci ation, coul d be i nterpreted as not hi ng
nore than the fair nmarket price that the central bank should expect to pay to
borrowdonestical ly and i nvest abroad. But an appropri ate anal ysis, again, woul d
make the risk of a deval uati on endogenous.

(3) More assets. The textbook nodel has a very sinple asset nenu. Donestic
residents are assuned to hold only donestic noney, donestic bonds and foreign
bonds, with t he demand f or donesti c noney dependi ng only on t he donesti c i nt erest
rate. Foreignresidents, inthe sinplest set-up, are assuned not to hol d donestic
nmoney, or even donestic-denom nated bonds. Even a sinple "small-country”
portfolio-bal ance nodel woul d have donestic residents all ocate shares of their
portfolioanongthethree assets. Interns of equati on LM weal t h woul d be anot her
vari abl e determ ning the denand for noney, and the rates of return on all assets
woul d enter all denmand functions describing donestic residents. The viewthat
sterilizationis nore difficult if the |l evel of governnent debt is already high
is captured by including the stock of bonds as a deterninant, along with other
conmponents of wealth, of the demand for noney. One would al so want to take into
account the governnent borrow ng constraint, whereby the budget deficit nust
be financed by sone conbi nati on of borrowing fromforeign residents, borrow ng

fromdonestic residents, and nobney creation.

6/ The optinal -di versificationapproachtotheexchangeri sk prem umis pursued,
for exanpl e, in Chapters 9, 10 and 11 of Frankel (1993). Estinates of the exchange
risk premumthat use survey data to neasure investor expectations appear in
Chapters 12-17, Dom nguez and Frankel (1993), Frankel and Chi nn (1993), and Chi nn
and Frankel (1993).
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Then nore assets could be introduced, to distinguish equities and direct
i nvest nent frombonds, | ong-termbonds fromshort-termbonds, bank deposits from
bonds, "nonetary stabilization bonds" created by the central bank in
sterilizationoperationsfromtreasury bonds created by therest of the governnent,
and so on. In a currency substitution nodel, potentially relevant for nost of
Latin Anmerica, donmestic residents al so holddoll ar noney. Next, foreigninvestors
woul d be viewed not just as passive agents willing to Iend (or borrow) at the
going foreign interest rate, but as portfolio investors willing to consider
hol di ng donestic bonds, equities, and other assets in their portfolios, when
the return prospects and diversification opportunities are attractive. 7/

One particular version of this portfolio approach m ght hel p explain why
the central bank finds it has trouble selling donestic bonds, unless it pays
high interest rates, at the sane tine that foreign investors are eager to buy
domestic assets. |If the increase in foreign investor demand takes the specific
formof anincrease in denand for equities or direct i nvestnent, and if the bonds
that the central bank sells are consi dered poor substitutes for equities or direct
investnent by all investors, thenthe capital inflowmght drive up the interest
rates on those bonds at the sane tine that it drives down the required rate of
return on the other assets.8 |If the problemw th the bonds is thought to be
percei ved ri sk of default, one possibility would be for the central bank to nake
themnore attractivetoinvestors by allocatingits newforeignexchange reserves

to a special fund for the designated purpose of servicing the debt. [The flip

7/ O course one coul dthenderivethe asset-hol di ng preferences of both cl asses
of investors fromthe principles of expected utility maxim zation

8/ Fischer and Rei sen (1992) and Kenen (1993, p.245) point out the potenti al
problemof a ms-match in desired assets. But Reisen (1993c) suggests that if
the capital inflowis inthe formof equities or direct investnent, as opposed
to"hot noney” flows, it isnorelikelytobepermanent, withlessneedtointervene
to prevent an appreciation in the first place.
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si de, however, i s that whenthe nonetary stabilizationbonds issued by the central
bank | ook different fromregul ar treasury bonds, it may be hard for the central
bank in the future to explain to the governnent the need to spend resources
servicing the bonds. ]

(4) Heterogenous expectations. It is still relatively uncomon for
econom sts to consider the possibility that different actors have different
expectations. But if thecentral bankis havingdifficultysellingdonesticassets
to donestic residents at the sane tine that foreign investors are beating the
doors down t o buy donmestic assets, it nmay be that their asset preferences differ.

The possibility that domestic residents are nore pessimstic about domestic
assets nust be taken seriously: a widely-held interpretation of the nassive
capital flight fromLatin Anericathat took placein 1982 andthe yearsimmedi ately
preceding it is that residents of these countries correctly perceived dangers

ahead, at atine when forei gn banks were foolishenoughtobestill | endingeagerly.

Sofar inthe present epi sode, repatriati on of past-fl own capital by donestic
residents seens to be as inportant a part of the inflows as new i nvestnents by
foreignresidents. Neverthel ess, anyone who i s concer ned about a possi bl e repl ay
of 1982 -- as are Calvo, Leiderman and Reinhart -- wants to be vigilant to any
future signs that thelocal s are again | osing confidence. Unfortunately, capital
flight can only be estimated with a lag of a quarter or two (and, even then,
very inperfectly).

Anot her place where it mght be useful to | ook, though few have done so,
are the prices of country-funds that invest in the stock markets of a nunber
of Latin Anerican and Asian countries. Fluctuations in the prem umof the U S

price of the fund over the net asset value could be a neasure of fluctuations
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inthe difference in expectations of U S. versus |ocal investors. For nost of
these funds this prem umhas been hi gher (or the di scount has been | ower) during
the period 1990-1992 than during the preceding three years, suggesting bullish
sentinent on the part of foreign investors. Hardouvelis, La Porta and W zman
(1993) argue persuasively that the existence and behavi or of these preni uns and
di scounts are inconsistent with an Efficient Markets Hypothesis, and reflect
"U S. investor sentinent” ininperfectlyintegratedmnmrkets. They noteadramatic
switch in 1990 across nost of the country funds, an i nmprovenent in U S. investor
sentinent conpared to the preceding three years, which they attribute to the
fall of the Berlin Wall and Gernan unification. Fromour viewdoint, however,
the 1990 switch in the relative enthusiasmof American investors to invest in
Latin Areri ca and el sewhere, whichis observableinthe data onlong-termcapital
flows, could be due to the decline in expected U.S. returns identified by Cal vo,
Lei derman and Rei nhart.

The charts at the end of the paper show t he weekly di scount or pren um of
the country funds in recent years for nine countries, three in Latin America
and six in East Asia. Unfortunately, only two of the country funds i n each regi on
have been i n exi stence | ong enough to all owa pre-1990 and post-1990 conpari son.

[Al'so presented i s the cormobn conponent of the nine ol dest funds, as esti mated
by Hardouvelis, La Porta and Wzman (1993).] Mexico and Brazil show a clearly
hi gher level of relative U.S. investor confidence in the three years from1990,
consistent withthetrend for the Germany Fund and t he conmon conponent of country
funds. Tai wan and Thai | and showa cl early | ower | evel of U. S. i nvestor confidence,
again as conpared to the end of the 1980s. |If our interpretation of the data
is correct, that they represent the confidence of U S. investors relative to

| ocal investors, these four graphs suggest a possi bl e repl ay of the peri od | eadi ng



17

up to 1982, when Latin Anerican residents turned pessinmstic regarding their
own countries while U S. banks were still bullish.

Het er ogeneous expectations can also enter when the private sector is
skeptical that the stabilization will be sustained, but the governnent believes
that it has better information and that the commitnent to the exchange rate is
genuine. |If the government's viewis in fact correct, then the interest rates
that it has to pay on sterilization bonds, even after allowing for the "true"

probability of devaluation, will indeed be "too high"

5. Reisen, Calvo, and the nodel with inperfect capital nmobility

In the experinents considered in Section 3, a central bank that gives up
the freedomto vary t he exchangerateclearly al so gi ves up an i ndependent nonet ary
policy, whether neasured by the interest rate, the noney supply, or output.
| f East Asi an countries have ret ai ned sone degr ee of nonetary autonony, inreality
some of it nust be because their exchange rates are not literally fixed nor their
capital markets conpletely open. Recent findings that the United States and
Ger many have been abl e to affect the mark/dol | ar exchange rate t hrough sterilized
intervention clearly depend on investor awareness that the exchange rate is
variable to get the effect (whether through a portfolio-bal ance/risk-prem um

channel or through an expectations channel). 9/

9/ Dom nguez and Frankel (1993) and Catte, Galli and Rebecchini (1993).
(Many ot hers, such as Cbstfeld, 1990, find what they consider evidence of the
contrary: that sterilizedintervention cannot affect exchange rates.) Afinding
that sterilized interventionis successful at affecting the exchange rate under
fl oati ng exchange rates does not necessarily translate into the concl usion that
sterilizedinterventionwoul dbe successful at determ ni ngthe noney suppl y under
a fixed exchange rate.
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Tests of interest parity conditions for Pacific countries, over the period
Sept enber 1982 t o March 1992, i ndi cate t hat none of Rei sen's four Sout heast Asi an
countries in fact satisfy interest parity (Chinn and Frankel, 1993b). |In the
case of Singapore, it is true that the nomnal interest differential decreased
over the sanple period, and the covered interest differential was particularly
small to start with. But Singapore's exchange risk premumis significant, and
rises rather than falls in the course of the decade. 10/ For Taiwan, Ml aysia
and I ndonesia, the trend in the magni tude of the nonmnal interest differential
was, if anything, upward, and significantly so in the |Indonesian case.

Fry (1993) studies six East Asi an econom es (including I ndonesi a, Mal aysi a
and Tai wan) and fi nds that they have beenabletosterilize substantially, because
the offset coefficient is relatively low. He suggests that this contradicts
assertions of high capital nobility. 11/

But Reisen (1993a, p.5) nakes clear that a failure of interest parity due
to possi bl e exchange rate changes is not what he has in mnd as the centra
phenonenon:

"Many economists tend to explain the effectiveness of sterilized intervention

with foreign exchange risk and expectations thereof alone. Such
expl anations ... ignore the art of central banking in Sout h- East Asi a whi ch

10/ The expected depreciation conponent of the risk premiumis measured by
means of survey data. An appendix to the current paper expl ains why this nethod
i s used.

11/ Fry (1993, p. 153) al so nentions as possi bl e expl anati ons of his findings
of nonetary i ndependence in these countries, in addition to capital controls,
"capital nmarket inperfections, non-price rationing of bank | oans or exchange
rate flexibility." Caasen (1993) argues that exchange rates in Ml aysia and
ot her Sout heast Asian countries have not in fact been fixed, so that it is not
valid to estimate a | ow of fset coefficient and infer lowcapital nobility. But
he does agree with Fry on another point: "in practice, the arbitrage nechani sm
of interest rates only affects a limted nmenu of financial assets which are
generally at the short end of the maturity structure such as short-term bank
deposits or governnent bills. Many borrowers of these countries are captive
to their donestic banking system since they do not have access to the donestic
and foreign bond markets. Thus, sone, but not all interest rates converge to
theinternational ones.”" Theresult is that broader criteriaof capital nobility
fail, even when interest parity holds.
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consistsinthe pragmati c use of publicinstitutions such as social security

funds, state banks and public enterprises as nonetary instrunents."

Nor does he have in mind a failure of interest parity due to barriers to
international capital nobility: The nonetary authorities "have not been hel ped
by capital controls in their aimof targeting noney supply and exchange rate
at the sane time" (Reisen, 1993b, p.48). Nor, | believe, is he thinking of any
of the other conplications in the nodel that are nentioned in the preceding
section.

My interpretation of Reisen's description of the Sout heast Asi an experience
isthat, eventothe extent that the donmesticinterest rateistiedtothe foreign
interest rate, the donmestic interest rate plays little role in the econony,
because donestic financial nmarkets are not very liberalized or well-devel oped.

Busi ness fixed investnent and ot her conponents of donestic demand A are
unresponsive to interest rates. Thus the IS curve is vertical. The demand for
nmoney is also unresponsive to interest rates. Thus the LMcurve is vertica
as well.12/ Interns of Figure 2, theresponsetoafall inworldinterest rates
issinplyavertical droptopoint R withnoeffect onincone or the noney supply.

The econony is insulated fromthe forei gn di sturbance despite capital nobility
and a fixed exchange rate.

How, in these circunstances, does the government have an ef fect on donestic
economc activity if it wishes to do so [either upward, to pronote output and
enpl oynent, or else -- consistent with the probl emof capital inflows currently
under consideration -- downward, to fight inflation]?. The governnent nust vary

spendi ng and noney together, in order to shift the vertical IS and LM curves,

12/ In his survey of the financial structure of Asian countries, Fry (1990,
p. 11) notes "Successful financial restrictionis exenplifiedby...threeeffects
on the demand for noney: a rightward shift of the function, a higher incone
elasticity, and a lower interest-rate elasticity."
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and therefore the econony, horizontally to the new desired | evel of domestic
demand. If institutions |like Singapore's Provident Fund function as gover nnent
agents, then it is as good if they are the ones to undertake the spending as
if a regular government agency does so.

If this interpretation is correct, Reisen is saying that Southeast Asian
governnents have retained the ability to sterilize while undertaking
international financial liberalization because they have del ayed donestic
financial liberalization. The one well-known conclusion that appeared to have
been agreed upon ten years ago in the literature on the optinmal order of
liberalization is that capital controls should be renoved | ast, after donestic
financial liberalization, not before. Ohers have noted that sone East Asian
countries have tended to reverse this recomended order. Sone justifications
have been suggested. 13/

Per haps one should add to the Iist of itens on the bal ance sheet in favor
of slowi ng donestic financial liberalization that it will nmake sterilization
easier. But there remain other reasons for pronoting donestic |iberalization
particularly when a country reaches the stage of econonic devel opnent where
i nvestment can no | onger be efficiently financed by governnent-all ocated credit
or by earnings retained through famly enterprises. The inconveni ence of being
forced to choose between a fixed exchange rate and nonetary i ndependence m ght

not be a sufficient reason to delay the devel opnent of financial markets.

13/ For exanple, where donestic financial interests are able to oppose
|iberalization politically, or lack the know how to conpete, opening up to
international financial nmarkets nmay be a way to overcone this resistance, as
the donestic institutions are given the exanpl e of foreign banks and securities
traders to enulate, and are forced to conpete.
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Any concerns about sterilization of inflows raising interest rates nust
pertainto aworldwhere arbitrage i s not powerful enoughtotie downtheinterest
rate. We nowconsider the case where capital nobility, though high, is not perfect,
due to the continued presence of sone capital controls, transactions costs,
default risk, foreignexchangerisk, or perceivedriskof futurecapital controls.

This case is probably the nore realistic one for nost newy industrializing
countries, despite financial liberalization

The left panel in each of the figures illustrates the case of inperfect
capital nmobility. The BP curve i s now an upward-sl oping rel ati on between Y and
i. Anincrease in income sucks ininports; if the overall bal ance of paynents
is to be zero, the interest rate nust rise a bit to attract capital to finance

the trade deficit.

BP = TB(E/P, Y; ...) + KA(i-i*; As€7, ...) =o0. ( BP=0)

Let us consider the sane four possible disturbances. A deliberate
contractionary nonetary policy to fight inflation noves us to point Sin Figure
1. Because capital nmobility is nmerely high, but not perfect, sterilization of
the inflowso as to remain at point S for anwhile is a viable option. As |ong
as the central bank continues to sterilize, it can maintain the interest rate
at the higher level. |If it chooses to stop the sterilization, nmoney will flow
i nthrough the bal ance of paynments (rather rapidly, if capital nmobility is high),
and the econony will nove down the IS curve toward the starting point M The
ultimate outcone is nuch as observed earlier in the right panel, but it takes

afinite time interval to happen.
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If the central bank chooses to abandon t he exchange rate peg, the currency
appreci ates, rendering producers | ess conpetitive on world markets and reduci ng
net exports. The result is to shift both the IS curve and the BP curve to the
left, until all three curves intersect at point AA Theresults are qualitatively
simlar to the right panel, but |ess extrene.

Next cones the exogenous fall in world interest rates, the case of Calvo,
Lei derman and Reinhart. At point S, the reserve inflowis sterilized. For the
time being, whilethecentral bank continuestosell bondstosterilizetheinflow,
the interest rate is kept above the world level. Eventually, the authorities
| et the noney supply increase. Wen they do, the econony begins to nove to the
right. Eventually it reaches point M ["M still stands for Monetary Approach
to the Bal ance of Paynents. But it could now be thought of as al so standing
for "Medi umRun," signifying that the noney stock has had time to adjust, though
the price | evel has not, and the hi gher | evel of international indebtedness has
not yet had an effect on saving behavior or other economc variables.] |If the
central bank chooses to let the currency appreciate, the outconeis A As conmpn
sense woul d suggest, the increase in demand for donestic bonds |owers (or at
wor st | eaves unchanged) the donestic interest rate, regardl ess the degree to
which the authorities respond by allowi ng the currency val ue or noney supply
i ncrease.

The third experinent, the increase in demand for noney, can be exani ned
under conditions of inperfect capital nobility in the |left panel of Figure 1

This is the disturbance considered by Calvo (1991). The sterilization point
Sentails needlessly highinterest rates and a contracti on of econom c activity.
Better not to attenpt sterilization, rather letting the noney that residents

want to hold gradually flowin to return the econony to M It would be better
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still to increase donestic credit deliberately to return the econony to its
starting point right away.

If the increase in noney demand is the result of a nonetary stabilization
as in Calvo (1991), there is a fine line between failing to accommbdate the
i ncrease i n demand for noney and failing to convince residentsinthe first place
that inflation has genuinely been elimnated. This fine line may be too fine
to be tenable. In other words, it may in practice be inpossible credibly to
reduce the expected rate of nobney growh while sinultaneously increasing the
level of the nobney supply. Under these circunstances, it may indeed be best
simply to allow the noney to flow in through the bal ance of paynents.

The final experinment, illustrated in Figure 3a, is an inprovenent in the
trade bal ance, shifting the IS and BP curves to the right. W have al ready
menti oned t he exanpl e of an exogenous commodity boom |ike the coffee boons
experienced by Colonbia in the 1970s. 14/ Another possibility is an increase
in exports engendered by a devaluation. This is the case with which Edwards
(1991) identifies the Col onbi an bal ance of paynents surplus of 1991. [A trade
|liberalization was acconpani ed by a deval uation so that the inport-conpeting
sectors woul d not be hit too badly; the outcone in 1991 was a sufficiently | arge
increase in non-coffee exports to inprove the trade bal ance sharply.]

Once again, sterilization can succeed in holding the interest rate up at
point Sfor awhile. Eventually the central bank gives uponits attenpt to hold
the nmoney supply fixed, and the noney inflow noves the econony toward the
equilibriumat M O, if it choosestogiveuponits exchangeratetarget instead,

t he appreciation noves the econony to A, which in this case is the sane as the

14/ E.g., Edwards (1985), Kamas (1985) and Cardenas (1991).
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starting point. [The attenpt to devalue, if that is what shifted the IS curve

out in the first place, is not successful.]

Nowit is asinple matter to settle what is being claimed when we hear that
sterilization of capital inflows raises the interest rate. Regardless of the
di sturbance, sterilization at point Sin Figures la, 2a, or 3aresults in a
hei ghtened interest rate spread, i-i*. Wat about the | evel of the interest
rate i? In each case, sterilizationat Sresults in a higher interest rate than
if the noney supply is allowed to increase at M It is quite unsurprising that
a tighter nonetary policy entails a higher interest rate.

But when the disturbance is external, the case of Calvo, Leiderman and
Rei nhart (1993a, 1993b) illustrated in Figure 2a, the level of the donmestic
interest rate is not higher thanit was before the i nfl owbegan, or thanit would
be if the inflow were shut off with effective capital controls. [To think
ot herw se woul d i ndeed be t 0 expect anincreaseinthe demand for apples toresult
in areduction in their price.] Only when the disturbance is a rise in noney
demand, the case of Calvo (1991) illustrated in Figure la, or an inprovenent
in the trade bal ance, the case of Edwards (1991) illustrated in Figure 3a (or
some ot her increase in demand for donestic goods), is the interest rate higher
with the disturbance than without it. These points are sinple enough to be
illustrated with the textbook nodel. One need not resort to a default prem um
expect ati ons of abandonnent of the exchange rate peg, an exchange ri sk preni um
mul ti pl e assets, heterogeneous expectations, or other conplications, in order

to make these points.
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In each exanpl e above, we have exam ned a disturbance that gives rise to
a reserve inflow, rather than the mrror inmge of the disturbance, such as a
del i berate expansion in domestic credit, or an exogenous deterioration of the
trade bal ance. One aspect of the conventional viewis that (1) if it were a
question of sterilizing an outflow, the central bank woul d eventual |y be forced
to adjust or else face the threat of running out of reserves; while (2) there
is much | ess pressure on a surplus country to adjust.

Inthe first case, the conventional viewsays that there is no alternative
for the deficit country, when its stock of reserves is depleted. [In practice,
it may be possible for countries to borrow reserves. ]

In the second case, if the surplus-country central bank nmintains the
exchange rate peg, eventually it will run out of its inventory of Treasury
securities to sell inits sterilization operations. But it can issue new
governnent securities. This is in fact the way that Korea, Chile, Col onbia,
and ot her industrializingcountries havetriedtosterilizetheir reserveinflows
inrecent years [with varying degrees of success]. There appears to be little
pressure on the surplus country to adjust. This asymetry has been borne out
anong i ndustrialized countries repeatedly, in exchange rate crises during the
Bretton Wods systemand nost recently in Septenber of 1992 (where the perfect
capital nmobility case is probably the nost relevant): while there is pressure
on the surplus currency (often the nark) to adjust, the pressure on the deficit
countries (often the pound) is considered nmuch greater

One of the contributions of Calvo (1991) is to illustrate the nature of
the pressure on the surplus country to adjust, in a two-period exanpl e.
Sterilization entails a steadily increasing stock of donestic debt. The logic

is then that eventually, as the debt-service becones increasingly expensive
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relative to GNP, the authorities will have to nonetize the debt. Rationa
expectations of this future nonetization and inflation underm ne the
stabilization that led to the surplus in the first place.

What are the inplications if investnent and noney demand are rel atively
unresponsive to the interest rate, so that the IS and LMcurves, respectively,
are steep? These are the circunstances to which we have interpreted Rei sen as
attributing ease of sterilization in SouthEast Asia, when the disturbance is
external as in Figure 2. But when the di sturbance is an i ncrease i n noney denand
in Figure 1, or an inprovenent in the trade balance in Figure 3, these
circunstances result in an especially large increase inthe interest rate. The
perils Calvo (1991) warns of are that rmuch greater. The country woul d be better
of f i f donmestic financial markets were sufficientlywell-devel opedthat i nvestors
were willing to absorb sterilization bonds without denmanding a big increase in

the interest rate.

6. Concl usi ons

The desirable strategy regarding treatnent of capital inflows depends on
t he nature of the di sturbance. Totake one case, assune i nvestors (either donestic
or foreign) shift preferences into donestic bonds fromforeign assets. The shift
could be in response to market reforns, or in response to a decrease in the
attractiveness of assets abroad (Cal vo, Lei derman, and Rei nhart, 1993a,b). One
can discuss the possibility of market failures whereby the country becones
excessively indebted and vul nerable to a sudden reversal of confidence, as

happened in 1982. 15/ Such market failures would call for direct neasures to

15/ Harberger (19897, p. 165) proposes dealingw th "congestionexternalities"
in borrowing by instituting an "international borrowing tax." For possible
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di scourage capital inflows. Oherw se, giventhat a country has decided to al | ow
the inflows, there is a case for sterilizing them for supplying the donestic
bonds that investors want.

To take anot her di sturbance, assune that donestic residents increase their
demand for noney, which could be in response to a donestic exchange-rate-based
stabilization program(Calvo, 1991). Then the central bank shoul d not attenpt
to sterilize the reserve inflow, but rather should supply the donestic noney
that residents want. In practice, a programof stabilization andliberalization
m ght cause investors to increase their demand for both donestic noney and
domesti c bonds. Thenthe inflowshould be sterilized, but only partly, supplying
both assets that are desired.

We have taken for granted the exchange rate peg. There are circunstances
where the best response is to allow the currency to appreciate. A country
undergoing rapid productivity growth over the longer term for exanple, wll
have to allow a real appreciation to take place eventually, either in the form
of a nom nal appreciation or the formof an increase in the price level (in
particul ar, increases in wages and the prices of non-traded goods). This is
the situation that Korea and Taiwan found thenselves in during the 1980s.
the two standard objectives in sterilized intervention -- maintaining
i nternational conpetitiveness and mai ntai ning a nom nal anchor for nonetary
policy -- thefirst isirrelevant inthese circunstances. As regards the second,
i f the nominal anchor is nmeant to be a neans to price stability, then it nakes

nmore sense to let the currency rise and to stabilize the price | evel than vice

(..continued)
di sadvant ages of unrestricted borrow ng, see al so the papers by WIlianson and
others in Reisen and Fischer (1993).
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versa. A sufficiently small and open country, on the other hand, m ght want
to keep the exchange rate fi xed for other reasons, e.g., to encourage trade. 16/
In practice, of course, it can be difficult to distinguish the source of
the di sturbance, or its likely duration. But an attenpt to discern the nature
of the disturbance in a particular situation is likely to be nbst useful in

deciding the appropriate response, regardless of the nodel.

* * * *

16/ The literature on noninal anchors for nonetary policy is enornous. One
review of the relevant issues is Frankel (1992) which evaluates alternative
anchors: the noney supply, exchange rate, price |evel and nom nal G\P.
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Appendi x: Can Expectations be Inferred from Ex Post Exchange Rate Changes?

There is no reason to believe that interest rates should converge wth
financial integration unless one believes that both country barriers and the
percei ved |ikelihood of exchange rate changes nove towards zero. To see this,
notice that the differential for interest rates of comopn nmaturities can al ways
be deconposed as fol |l ows:

(1) i - %= (i - 0% - fd) + (fd - ss°) + as°

Wher e:
fdis the forward discount for a consistent maturity
as® is the expected depreciation over a consistent horizon

This identity nmerely breaks the nominal interest differential into its
constituent parts: country factors (including capital controls, differential
tax treatnment, default risk, localized information, risk of future capita
controls), which give rise to the covered interest differential (i - i* - fd),

and currency factors (an exchange risk premum fd - s, and expected
depreciation, as®).17/

Whi | e exchange ri sk and expected depreciation are difficult to assess, one
can exam ne capital controls and country risk directly by | ooking at the covered
interest differential, or country premium (Wat we are herecallingthe country
premiumis sonetines called a political risk premum)

We can onl y exam ne coveredinterest differentials for asubset of countries,
those with relatively well-devel oped forward nmarkets, which |l ets out nbst Latin
Anerican countries. An alternative way to nmeasure the country pren um when
a Eur omar ket exi sts for agivencountry's currency, istoconparethe Eurocurrency
interest rate to the local interest rate. But it is rare for a Euromarket to
exist in acurrency if a forward nmarket does not. Another alternative, where
the country offers dollar interest rates to |l ocal residents, either inthe form
of dollarized bank accounts or exchange-i ndexed bonds, is to conpare those
interest rates to dollar interest rates in New York. One exanple where such
assets are avail abl e i s Mexi co. 18/ An exanpl e in Col onbiais the secondary nar ket
in exchange certificates (U. S. doll ar-denom nated, non-interest-bearing bonds
i ssued by the Banco de |a Republica to exporters in return for their foreign
exchangel9/).

17/ Frankel (1991).

18/ Reisen (1993c). Studies of sterilization and offset (i.e., the rate at
whi ch noney fl ows back out through the capital account) in Mexico i ncl ude Cunby
and Obstfeld (1983) and Kanas (1986).

19/ Rennhack and Mondi no (1988, pp.13-16a) use this data source to neasure
expect ed depreciation of the Col onbi an peso. (They, like others before them
realize that they are being inconsistent in using a forward rate to neasure
expectations inthe context of a nbodel that relies oninperfect substitutability
and the existence of the risk premum) They find significant scope for
sterilizationin Colonbiaintheshort run (50 per cent of the stock of net foreign
assets has adjusted after one year) over the period 1977-1985, due in part to
capital controls. QOher studies of the determination of interest rates in
Col onbi a i ncl ude Edwards (1985), Edwards and Khan (1985), and Kamas (1985).
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A common approach is to skip fromcovered interest differentials directly
to uncovered interest differentials. |In other words, one tries to neasure the
magni tude of the expected return differential, expressed as i-i® - 1s°. The
problemis the unobservability of expected depreciation, as®. The nbst conmon
approach to neasuri ng expected returns or the exchange risk premumis to infer
expectations fromthe ex post behavior of the exchange rate itself. But this
"rational expectations nethodology" islikelytoget oneintotroubleinpractice:
there is in fact little information in ex post exchange rate changes to tel
us what investors expected ex ante. This point is illustrated in Table A for
the case of five Latin American currencies. |nvestor expectations are neasured
directly, fromsurveys of market participants conducted nonthly by Currency
Forecasters' Digest.

The first five colums | ook at uncondi ti onal bias during the sanpl e peri od,
April 1988 to February 1991. They find cl ear signs of bias for Argentina, Brazil,
and Mexico, at either the 3-nonth or 12-nonth horizons. The |ast three col ums
| ook at conditional bias, by regressing the ex post change agai nst the expected
change as nmeasured by the survey data (together with a constant, not reported).

The nul |l hypot hesi s of unbi ased expectations says that the coefficient should
equal one. The null hypothesis is rejected for the sane three currencies, and
for Venezuela as well. (A conplete test, with data for 25 currencies, finds
strong evidence of bias. It uses the GW techni que of Lars Hansen to correct
the standard errors for the problens of heteroscedasticity and autocorrel ation
i nduced by overl appi ng observations; for details, see Chinn and Frankel (1993)).

These fi ndi ngs of bi ased expectations for four out of thefive Latin Arerican
currencies, and nost of the others as well, need not necessarily be attributed
to a failure of rationality on the part of investors. They could instead be
exanpl es of the "peso problent: the possibility of a discontinuously-Iarge
deval uation nmakes the test statistic nore sensitive than it should be to the
chance event of whet her t he deval uati on happens t o occur duri ngthe sanpl e peri od.

Appropriately enough, the results for Mexico during our sanple period appear
to suffer especially fromthe peso problem But it isinportant torealize that
the technique of inferring investor expectations fromex post devel opnents,
common intests of uncoveredinterest parity, is calledinto question by findings
of bias, regardl ess whether the cause is a failure of rational expectations or
a peso probl em
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