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This paper investigates the role of the exchange-rate regime in a simple Fisherian model of the overborrowing
syndrome. Where domestic banks are subject to moral hazard, the choice of exchange-rate regime may have
important implications for the macroeconomic stability of the economy. Banks that enjoy government guaran-
tees have an incentive to increase foreign borrowing and incur foreign-exchange risks that are underwritten by
the deposit insurance system. In the absence of capital controls, this increases the magnitude of overborrowing
and leaves the economy both more vulnerable to speculative attack and more exposed to the real economic
consequences of such an attack. While ‘bad’ exchange-rate pegs will tend to exacerbate the problem of
overborrowing in emerging markets, it is unclear that flexible exchange rate always dominates fixed exchange
rates. A ‘good fix —one that is credible and close to purchasing power parity—may reduce the ‘ super risk
premium’ in domestic interest rates and thereby narrow the margin of temptation for banks to overborrow
internationally. Contrary to the current consensus regarding the lessons that should be drawn from the Asian
crisis, a good fix may better stabilize the domestic economy while limiting moral hazard in the banking system.

[. INTRODUCTION

The 1990s have been marked by successive finan-
cia crises. Followingthefinancia turmoil inMexico,
East Asia, Russia, and most recently Brazil, com-
mentatorshave begunto questionwhether ‘ globali-
zation hasgonetoo far’ (Rodrik, 1998) or whether

the global capital market is a ‘ benefactor or men-
ace’ (Obstfeld, 1998). Should the scope of interna-
tional financial liberalization be more restricted by
capital controls? How does the nature of the ex-
change-rate regime affect moral hazard in capital
markets and the problem of international over-
borrowing, or, depending on your perspective,

1 This paper was completed while M cKinnon was the Houblon-Norman fellow at the Bank of England. The Bank’ shospitality
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overlending? These are the questionsraised in this
paper.

Theproblemisnot new. For economiesundertaking
economicliberalizations, M cKinnon (1973, 1993b)
identified a phenomenon he labelled the ‘over-
borrowing syndrome’. Even if apparently well-
designed macroeconomic, trade, and structural poli-
cies were being put in place, massive inflows of
foreign capital often created severe macroeco-
nomic imbalances in liberalizing economies that
ultimately proved unsustainable, thereby jeopard-
izing theentirereform process. Thisled McKinnon
to advocate a carefully structured sequencing of
reforms—the " order of economic liberalization’.

Taking a Fisherian approach to modelling inter-
temporal savingandinvestment decisions, McKinnon
and Pill (1996, 1997, 1998a) focused on mora
hazardinthedomesticbanking systemfrom deposit
insurance or other government bail-out facilitiesas
the root cause of international overborrowing. Be-
causeof asymmetricinformation and moral hazard,
financial intermediation may misdirect real eco-
nomic resources at the microeconomic level, lead-
ingtosubstantial macroeconomicimbal ances. How-
ever, in these papers we took the world ‘rea’
interest rate as given to the domestic economy,
thereby abstracting from the complications intro-
duced by monetary considerations, such as the
exchange rate.

In our more recent work, (McKinnon and Pill,
1998b), currency risk was reintroduced into the
model of overborrowing explicitly. The paper con-
sideredtheimplicationsof allowing borrowing abroad
in either domestic or foreign currency, where for-
eign-exchangepositionscould behedged or unhedged
and when moral hazard in the banking sector might
be present or absent. Nevertheless, the paper did
not address the issue of exchange-rate regime, i.e.
whether the choice of a fixed, managed peg or a
freely floating exchange rate aff ectsthe propensity
tooverborrow internationally.

Building on our previouswork, this paper analyses
the choice of an exchange-rate regime and the
possibleuseof exchangecontrolsover capital flows
from the perspective of limiting moral hazard in
international financia markets. Thecurrent consen-
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sus in the academic literature, endorsed by the
International Monetary Fund (IMF) and other inter-
national organizations, isthat oneof themainlessons
of recent emerging market financial crises is the
needfor moreflexibleexchange-ratearrangements.
Stanley Fischer, the Deputy Managing Director of
the IMF, stated the matter thus:

Thereisatrade-off betweenthegreater short-runvolatil-
ity of thereal exchangerateinaflexiblerateregimeversus
thegreater probability of aclearly defined external crisis
or financial crisiswhentheexchangerateispegged. The
virulenceof therecent crisesislikely to shift the balance
towards the choice of more flexible exchange-rate sys-
tems, including crawling pegswithwidebands. (Fischer,
1999)

Our paper exploresthisview. Wearguethat, while
falling short of introducing currency boardsor oth-
erwise completely ceding national monetary au-
tonomy, well-designed programmes of exchange-
rate stabilization can reduce the incidence of
overborrowing manias, and thereby reduce the ex-
posure of emerging marketsto sudden reversals of
investor sentiment leadingtofinancial panics. Com-
monly held exchange-rate objectivescanevenlimit
financial contagion, i.e. currency attacks spreading
from one country to another, by helping to solve
coordination problems among small open econo-
mies. However, no exchange-rateregime, however
well chosen, can obviate the need for prudential
regulation of domestic banks against undue risk
taking—regulation which may well cover interna-
tional flows of short-term capital.

Thepaper isorganized asfollows. Section |1 briefly
reviews our Fisherian approach to analysing the
overborrowing syndrome in the absence of cur-
rency risk. Section |1l reintroduces the exchange
rate and the hedging problem. In section IV, the
concept of the* super risk premium’ isdevel oped to
analyse the additional foreign-exchange incentive
for overborrowing. Section V draws a distinction
between ‘good’ and ‘bad’ fixes of the exchange
rateand theimplicationsfor domesticinterest rates.
Section VI shows how credit risk in domestic
lending interactswith currency risk greatly to mag-
nify moral hazard in banks and other financial
ingtitutions. Section V1 presentsillustrativedataon
the evolution of interest-rate differentials between
the crisis countries and the international capital



market before and after the currency attacks. In
section V111, we discuss when capital controls are
desirabletoavoidabadfix. Section|X concludesby
comparing thedesirability of agood fix tofreefloat
infinancially openeconomies.

lI. MODELLING THE
OVERBORROWING SYNDROME

Following the Chilean experienceinthelate 1970s,
policy-makers concluded that avoiding over-
borrowing was largely a matter of ‘getting the
exchange rate right'. Against this, in our earlier
papers we abstracted from exchange-rate issuesin
order to show that substantial overborrowing and
vulnerability tocapital flight couldemergeinreform-
ing economies undertaking apparently successful
‘real-side’ liberalizations in domestic or foreign
trade, but where the macroeconomic outcomes of
such reforms were uncertain.

These papers demonstrated how overborrowing
often follows a cyclical pattern similar to that de-
scribed by Kindleberger (1996). To summarize our
basic model, consider just the penultimate stage of
the overborrowing cycle before the onset of finan-
cia crisis. In this stage, moral hazard pervades
domestic banks, and possibly other financial institu-
tions, becausethey expect the national government
or international organizationstobail themoutinthe
event of crisis. Unless tightly regulated, domestic
bankswill borrow excessively fromtheinternational
capital market and on-lend the proceedsto specul a-
tive domesticinvestmentsor consumption.

To mode this situation, we adopted a simple two-
period Fisherianapproach. Suchamodel retainsthe
forward-looking optimizationthatiscentral tomod-
ern macroeconomics, while abstracting away from
other complications. Two features distinguish our
framework from a conventional Fisherian model.
First, the production technology is not continuous
(McKinnon, 1973, appendix to ch. 2). A discrete
start-upinvestment (F) isrequiredinorder for firms
to be able to produce output according to the
productionfunctionag(.). Second, all financial flows
are intermediated through domestic banks. Be-
causetheemerging market being modelledissmall
and opentotheglobal economy, weinitially assume
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that bankscan borrow internationally at agivenreal
interest rate.

Inthiscontext, banksare' special’ for twoimportant
reasons:

* Ontheliabilitiessideof their balancesheet, bank
depositsenjoy a(possibly implicit) government
guarantee. As mentioned above, this 100 per
cent deposit insurance may itself be backed by
thepromiseof abail-out by international organi-
zations, such asthe IMF or World Bank.

* On the asset side of the balance sheet, bank
lending is special becauseit isanecessary input
to production. Domestic firms must borrow in
order tofinancetherequired start-upinvestment,
and banksarethe only source of such borrowing
inthismodel. Thereforea’ credit channel’ from
bank lending to real activity exists.

Inthisfinancial environment, the government now
embarks on a credible programme of economic
reform designed to eliminate previous distortions,
for example to end restrictions on foreign and
domestic trade and/or to close an uncovered fiscal
deficit. These reformsincrease the productivity of
new domesticinvestment. However, themagnitude
of this productivity rise depends on the overall
macroeconomic success of thereform programme,
which is somewhat uncertain ex ante. Let usrepre-
sent this‘ productivity shock’ to new investment by
therandom variable a.

Assumethat thetrueexpectation of theproductivity
shock, i.e. the unbiased expected pay-off to new
investments, is a™ (where FB stands for first-best
outcome). In the equilibrium of this ssmple model,
domestic firm/householdswill borrow from thein-
ternational capital market to finance investment at
point X, while consuming c™. These choices are
determined by the points of tangency A and B
respectively, which represent the profit and utility
maximizingdecisionswhenthefirm/householdfaces
the world real interest rate.

However, in assessing investment risks in the re-
forming economy, banks may suffer from moral
hazard and therefore truncate the lower tail of the
probability distributionfor a—correspondingtothe
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Figure 1
International Overborrowing with Domestic Credit Risk
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realizationsof themacroeconomic productivity shock
that result in bankruptcy. Because of deposit insur-
anceand other government bail-out provisions, banks
discount the risk of unfavourable collective out-
comes. Consequently, thismoral hazard leadsthem
to behave too optimistically regarding the pay-off
from new investment. They lend as if expected
investment productivity was a8, where a®® > a®
(where OB stands for overborrowing). For details
of the overborrowing equilibrium, see McKinnon
and Pill (1996).

Since the domestic banks al have access to the
international capital market without currency risk
(i.e. as if there was no distinction between the
money circulating at home and that circulating
abroad), domesticreal interest ratesare constrained
totheworldlevel by competitionamongthedomes-
tic banks. Because of the bank mora hazard in
domestic lending, however, the quantity borrowed
internationally istoohigh. Thisleadstoanexcessive
expansion of credit relative to the *first-best’ out-
come, wherethereisnomoral hazardin bank-based
international financial intermediation. Throughthe
‘credit channel” discussed above, this excess lend-
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ing leadsto both overinvestment (represented by V
in Figure 1) and overconsumption (represented by
W) by domesticresidents. Thelendingis‘excess' in
the sense that, ex ante, an unbiased assessment of
the macroeconomic outcome of the reform pro-
gramme would project lower returns to domestic
investments than were necessary to repay the
banks—and their external creditors—for the large
capital inflows. Only a‘lucky draw’—anunusually
good macro outcome—could prevent a financial
crash. Themagnitudeof overborrowingistherefore
closely related tothe probability and magnitudeof a
financid crisis.

. REINTRODUCING THE
EXCHANGE RATE

After crediblereal -sidereforms, our Fisherianmodel
focused on banks overestimating domestic invest-
ment productivity irrespectiveof theexchange-rate
regime. However, from therecent emerging market
crises—especially those in East Asia—banks also
took excessive risks in the way they financed
themselves in the foreign exchanges. While it is



certainly the case that controlling overborrowing
involves more than simply ‘ getting the exchange
rateright’, it is equally true that the exchange rate
cannot beignored entirely.

Banks enjoying a government guarantee of their
liabilities have an incentive to speculate on ex-
change-rate developments since, aswith the credit
risksdiscussedinsection|l, they areprotectedfrom
the implications of adverse outcomes. Therefore,
moral hazard could lead banks to take unhedged
foreign-exchange positions, borrowing in foreign
currency to on-lend to domestic residents at much
higher interest rates in domestic currency, while
implicitly transferring most of the currency risk
incurred on to the government through the deposit
insurance scheme.

In section |1, we assumed real interest rates were
equalized internationally. However, rea interest
parity (RIP) for borrowing in domestic currency
requires both uncovered interest parity (UIP) and
relative purchasing power parity (PPP) to hold
continuously (Frankel, 1992). The empirical evi-
dence in support of such propositions—even for
small, open economies such as the emerging mar-
kets in question—is weak. Consequently, in this
section we reintroduce the exchange rate into our
simpleFisherianmodel of overborrowing by relax-
ing the assumption that RIP holds.

Todoso, itisuseful to recall anumber of identities
that decompose cross-country real interest rate
differentials. As abench-mark, consider the world
real interest rate, r*, that can berelated to theworld
nominal interest rate, i*, and the expected world
inflation rate, ETt*. To avoid complications associ-
ated with Balassa—Samuel son effects in consumer
priceindices(Pill, 1995), definettand * to berates
of inflationinbroadtradablegoodspriceindices, i.e.
as approximated by wholesale price indices.

r* =i* — Erc
r=i-Erm. (1)
Insection|l, it wassimply assumed that the domes-
tic real interest rate r was equal to the world real
interest rate, i.e. that r = r*, because of RIP.
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However, when reintroducing the exchange rate
into the model, a number of other considerations
have to be entertained. First, consider the covered
interest parity (CIP) condition, relating nominal
interest rate differential, i —i*, on bank deposits of
the sameterm to maturity to theforward exchange-
rate premium, f. In the absence of controls over
foreign capital flows or domestic interest rates, we
have

i=i*+f. 2

Whentherearenobarrierstointernational financial
flows, CIP, asdefined by equation (2), must holdin
portfolio equilibrium.? Otherwise, banks and other
financial institutions, acting as covered interest
arbitrageurs, could make unbounded profits while
avoidingrisk altogether. Collectively, coveredinter-
est arbitrageby all banksiswhat makestheforward
foreign-exchangemarket inthe course of determin-
ing f. For any one bank, CIP aso implies that
borrowing in foreign currency, while hedging the
position in the forward market, is equivalent to
borrowing in domestic currency.

For example, suppose that, asis normally the case
in an emerging market economy, the deposit ratein
domestic currency in, say, Thailand, isgreater than
if thesame Thai bank accepted dollar deposits. That
is,f>0,andi >i*. If aTha bank were to accept
cheaper dollar deposits, say, 30 days duration, but
hedged the transaction by buying dollars 30 days
forward, the cost in baht of buying the dollars
forward would be just f per cent greater than
buying them spot. The lower interest paid on the
dollar depositsspot would just beoffset by thehigher
cost of theforward cover. Consequently, when CIP
holds, and banks are forced to hedge all their
foreign-exchangeborrowingintheforward market,
the incentive for additional exchange-rate-related
overborrowingiseliminated. Theanalysiscollapses
straightforwardly back to the simple model of sec-
tionll.

However, in many, if not most, emerging market
countries, theregulatory and supervisory institu-
tions are too weak to impose and enforce 100 per
cent hedging requirements on domestic banks.

2 However, acountry risk premium could beintroduced if there were expectationsthat effective capital controls (that wereable
to prevent exploitation of this arbitrage opportunity through administrative restrictions) were to be imposed (Dooley and Isard,

1980).
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Conseguently, banks with moral hazard have an
incentive to borrow unhedged in foreign exchange
at a lower interest rate, transferring the resulting
foreignexchangerisk tothegovernmentthroughthe
depositinsurancescheme. Thiswill leadto (further)
overborrowing for the country asawhole. In order
best to characterize the margin of temptation for
banks to borrow unhedged in foreign currencies,
section 1V develops the concept of the super risk
premium.

IV. THE SUPER RISK PREMIUM

What determines the nominal interest differential
between baht and dollar deposits? This can be
expressed using the UIP relationship between the
expected nominal depreciation E€ and the interest
differentia,i.e.

| =% = E&+ Py ©)

Thisisnot arisklessarbitragerelationship like CIP
because nomina exchange-rate developments are
uncertain and introduce risk into the relationship.
This is captured by the currency risk premium,
Pemeny 1 NE CUITENCY risk premium represents the
extrareturn reguired by investorsto hold domestic
rather than foreign currency assets. It reflects the
correlationsbetween returnsonfinancial assetsand
other shockstotheincomeand consumption streams
of wedlth holders. In emerging markets, interest
ratesand pricelevel saretypically morevolatilethan
thoseinindustrialized countries. Consequently, wealth
holders demand more compensation for holding
emerging market assets and the interest rates on
assets denominated in emerging market currencies
haveto behigher tomaintaininternational portfolio
balance.

The existence of arisk premium also reflects the
inherent asymmetry between national moniesat the
centre and on the ‘periphery’. In Latin America,
Asia, and much of Africa, thedollar istheinterna-
tional standard of value for invoicing goods and
servicesinforeigntrade, andfor denominating most
of international capital flows (McKinnon, 1999).
The dollar is also the ‘safe-haven’ currency into
which nationalsin emerging marketsfly intheface
of a domestic financial crisis. Thus, to measure
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Pourency & different terms to maturity, interest rates
on US dollar assets are the natural standard of
reference as the ‘risk-free’ return in the interna-
tional system. Moreover, for many emerging mar-
kets, theinternational pricelevel indollartermsisthe
main determinant of thedomestic pricelevel, given
theexposureand opennessof theformal sectorsof the
economy. (TheEuropean Unionnow providesalarge,
stablemonetary safeharbour of itsown, withinwhich
thedollar’ sasymmetrical roleislessimportant.)

Equation (3) can be interpreted from this dollar-
standard perspective. The greater the volatility in
Thailand’ sinterest ratesand pricelevelsrelativeto
the United States, the higher will be p,, . in
Thailand. Thisiscloseto saying that thegreater the
volatility of the baht’s exchange rate against the
dollar, thegreater will bethecurrency risk premium
in Thai interest rates. Conversely, the more that
Thailand succeedsinintegratingitsmonetary policy
with that of the United States so that its dollar
exchangerateis naturally stable and price level is
aligned withtheAmerican, thelower will bep , .
and the closer will be the Thai and American
nominal interest rates.

The other component of the interest differential—
theexpected depreciation of thedomestic currency,
Eé—canbedecomposedintotwo parts. First, within
amanaged exchange-rateregimewithacrawlingor
constant peg (typical of South-east Asian countries,
Mexico, Brazil, and most emerging-market econo-
mies), the exchange rate might change predictably
and smoothly according to government’s policy
announcements and commitments—such as the
downward crawl inthelndonesianrupiahbeforethe
1997 crash. Second, is the small probability of a
‘regimechange’: alarge, sudden deval uationwhose
timingisunpredictable.

Eé

EApredictabIe + Eéregime change” (4)
Although both types of expected change in the
exchange rate in (4) widen the nominal interest
differential in (3), itisplausiblethat E€ ; .. .. IS
part of the margin of temptation for banks with
moral hazard to overborrow, whileE€, . ., isnot.
If the exchange rate was expected to depreciate
smoothly through time, even bankswith very short

time horizons will account for the higher domestic



currency costs of repaying short-term foreign cur-
rency deposits. Therefore, we exclude Eépr wictble
from our measure of the super risk premium:

psuper = pcurrency regime change
=i - - Eépredictable' ()
The super risk premium, p_ __, represents the mar-

super’

ginof temptationfor bankstooverborrowinforeign
exchange. It hastwo components: the currency risk
premium, as defined above, and the part of the
interest differential arisingfromthesmall probability
that the regime could change through a discrete
devaluation.

Thelatter source of upward pressure ontheinterest
rate on assets denominated in the domestic cur-
rency is sometimes called ‘the peso problem’. By
borrowing unhedged in foreign currency, the do-
mestic banks with deposit insurance and other
government guaranteesignoredowns debankruptcy
risksimplied by large devaluationswhosetimingis
uncertain. I nsettingdomestic nominal lendingrates,
the bankswill only cover the ‘ predictable’ compo-
nent of the expected depreciation within the cur-
rency regime.® In the special case where the nomi-
nal exchangerateisfixed, unhedged bankslend on
at the international nominal interest rate plus a
normal profit margin. For ease of macroeconomic
expositionin thispaper, thisprofit margin between
deposits and loansis simply set at zero.*

In expression (5), i represents the nominal interest
rate that would be charged by a domestic bank that
wasborrowinginforeigncurrency but fully hedging
its foreign exchange exposure. In contrast, a bank
exploiting a government guarantee by borrowing
unhedgedintheinternational capital marketwill (in
a competitive environment where bank profits are
competed away) charge a lower rate (i = i* +
E€, e thal does not incorporate the super risk
premium.

Thishighlights our first regulatory dilemma. If the
super risk premium is high and the ability of the
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regulatory authorities to enforce hedging rules is
imperfect, thentherewill belargedifferencesinthe
perceived cost of capital todifferent financial agents
and firms in the domestic market. Those that the
authorities succeed in policing will face a much
higher cost of capital than those that gamble and
borrow unhedged. A declining market share could
undermine the resolve of even conservative banks
to hedge their foreign-exchange positions.

V. ‘GOOD’ VERSUS ‘BAD’ FIXES AND
THE REAL INTEREST RATE

Tomatchtheseresultswith our two-period model of
rea borrowingandlendingoutlinedinsection|l,we
convert these nominal interest ratesinto real rates.
The domestic real lending rate charged by a‘well-
behaved' fully hedged bank will be:

rhedged =rr+ (ETI* - Em+ Eépredictable) + psuper' (6)
In contrast, the domestic real lending rate charged
by abank exploiting its government guarantee and
therefore not hedging its foreign-exchange expo-
surewill be:

runhedged =re+ (ETl* —Em+ Eépredictable)' (7)
A banking sector with moral hazard will charge a
lower domesticreal interest rate (7) than onewhich
isregulated to be fully hedged—as per (6).

Can domestic rea interest rates differ from those
prevailing on world markets? Supposethat relative
purchasing power parity, defined withrespecttothe
predictable component in the movement of the
exchange rate, holds: the domestic (Indonesian)
price level risesrelative to the foreign (American)
only by theamount of theongoing smooth deprecia-
tion of the rupiah. Whether an unchanging peg or a
downward crawl, let us call such PPP exchange-
rate regimes good fixes. Because the exchange-
rate regime seems secure enough, the small prob-
ability of aregime change and discrete deval uation
isnotincorporatedinto ongoing domesticinflation.

3 This‘predictable’ component will be covered in order for the bank to operate as an on-going business, asit would otherwise
not be ableto cover itsforeign currency liabilitieswhiletheinitial ‘boom’ phase of the overborrowing syndromewasin progress
and therefore enjoy the profits created for the banking sector during this period.

4 But the determinants of thismargin of bank profitability in hedged and unhedged settingsareworthy of separateinvestigation.

25



OXFORD REVIEW OF ECONOMIC POLICY, VOL. 15,NO. 3

Before the 1997 currency attacks, the Asian crisis
economies—Indonesia, Korea, Malaysia, the Phil-
ippines, and Thailand—and other non-crisisecono-
mies, such asHong Kong, Singapore, and Taiwan,
had good fixes with sound macroeconomic funda-
mentals (McKinnon, 1999). Among other things, a
goodfiximplies:

ET[ = ET[* + Eepredictable
— r*
0 rhedged =+ ps.Jper
— r*
runhedged = re. (8)

The unhedged real borrowing rate is equal to the
world, i.e. centre country’s, real interest rate; and
the hedged borrowing rate exceeds this by exactly
the super risk premium, Pper
However with a bad fix, the domestic price level
drifts up by more than the controlled rate of depre-
ciation: Err> Em* + E€ - Bad fixeshavebeen
commoninLatin America—asinChilein1978-81,
Mexicoin1992—4, and Brazil in 1996-8 beforetheir
currencies were attacked. With unhedged borrow-
ingandinthepresenceof abadfix, thedomesticreal
interest rate unambiguoudly falls below the world
rate—as per equation (9):

Emn > E* + E&

predictable

o r < r*, 9)

unhedged
Withhedgedborrowing, however, equation (6) shows
that the domestic real interest rate could be higher
or lower than the corresponding ‘risk-free’ world
rate. The excessive rise in the domestic price level
unambiguously reducesthereal rate, but the super
risk premium could itself increase and more than
offset this effect because the expectation of a
‘regimechange’ intheexchangerateislikelytorise
asthecurrent ratedriftsfurther and further fromthe
rate consistent with PPP. Thus, under abad fix, the
domestic real interest rate seen by hedged borrow-
erscould not only behigher thantheworld rate, but
could be higher than if there had been a good fix.

Indeed, a bad fix is precisely when the super risk
premium is amaximum. First, E€ . ishigh
becauseitislesslikely that thefixed exchangerate
can last. Second, P, iS @so high because of
domestic price level and interest-rate instability.
Thus regulatory discrimination through enforced
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hedging onsome, but not all borrowers, may become
unsustainable.

Thesuper risk premium, i.e. thefinancing ‘ penalty’
imposed on hedged borrowers, is endogenously
determined by monetary and fiscal considerations
(not modelledinthispaper), aswell asby regul atory
ones. To the extent that the economy (currency
area) as a whole accumulates unhedged foreign
exchange ligbilities, p,, . increases—and so does
thepenalty on hedged borrowers. Strengtheningthe
government’s regulatory mechanism to enforce
hedging against exchange risk can be likened to a
publicgood. Itlimitsadversespill-over effectsfrom
agents that have moral hazard to those that do not,
aswell aslimiting overborrowing.

VI. THE INTERACTION BETWEEN
CREDIT AND CURRENCY RISK

To isolate the effect of domestic credit risk on
overborrowinginsectionll,the‘world’ rea interest
ratewasgiven asif the same currency circulated at
homeandabroad, i.e. asif currency risk wasabsent.
Without moral hazardindomestic banks, borrowing
atr* yieldedthefirst-best’ solution, i.e.thesocialy
optimal use of inflows of foreign capita—as per
Figure 1.

With a separate domestic currency, however, this
first-best solution must be suitably risk-adjusted.
Now the appropriate domestic cost of foreign capi-
tal isr* + Peper i.e. that seen by fully hedged
borrowers under a ‘good fix’ (the issue of ex-
change-rate flexibility is discussed below). The
first-best solutioninvolvesfirm/househol dsborrow-
ing, either in domestic currency or fully hedged in
foreigncurrency, at theinterest rater* +p_ e This
leads to a tangency solution with the undistorted
investment function ag(.). With this risk adjust-
ment and no domesticinvestment distortion, thereis
no overborrowing. Thefirst-best solutionin Figure
lisreplicated, albeit with thedomestic real interest
rateadjusted for foreign-exchangerisk by the super
risk premium.

However, evenif foreignborrowingisfully hedged
under agoodfix, domesticcreditrisk couldstill licit
mora hazard in domestic banks, leading them to
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Figure 2
International Overborrowing with Credit and Currency Risks
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behave too optimistically, i.e. asif the investment
function was a®8g(.). In Figure 2, the tangency
solution with r* +p_ _leads to overborrowing—
points C and D in Figure 2 correspond to points C
and D in Figure 1, again with the domestic real
interest rate adjusted for currency risks.

Consider ascenario wherethis(distorted) expected
domestic investment function a®g(.) remains un-
changed, but foreign borrowing by domestic banks
isunhedged. In these circumstances, thereal inter-
est rate fallsto r*. Figure 2 demonstrates how the
lower level of domestic real interest rates leads to
still more overinvestment (represented by V' in
Figure 2) and overconsumption (represented by W).

Furthermore, thetwo risksnow faced by thedomes-
tic banking sector—credit risk associated with the
uncertainty about the productivity implications of
real economic reform and currency risk resulting
from the unhedged foreign currency denominated
borrowing—may be inter-related. The inter-rela
tionshipsmay dramatically raisethemagnitudeand
riskiness of the overborrowing taking place.

Consider the situation where credit risk and cur-
rency risk are positively related. Themost dramatic
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manifestation of this is when the cumulative bad
|oan positionsof domestic banksinducearun-offin
deposits. Because many of these deposits are in
foreign currency, this forces a devaluation as the
domestic banks bid for foreign exchange. In the
event of an adverse productivity shock, the losses
incurred by banks are now greater than they would
have been in the pure real-side model discussed in
section|l. Not only doesthebank suffer defaultsby
its borrowers that erode the bank’ s capital, but the
associated devaluation of the currency imposes
even larger capita losses because the bank’s for-
eignexchangeexposureisunhedged. Consequently,
the probability of bankruptcy isincreased and, by
implication, thelower tail of thedistributionfor the
productivity shock o that leads to bankruptcy is
enlarged. Therefore abank that enjoysgovernment
guaranteesof itsliabilitiesand, by implication, suf-
fersmoral hazard, will truncateagreater proportion
of thedistribution of theproductivity shock, leading
to avalue of a even greater than a®®.

In Figure 2, we show banks behaving (after this
truncation) as if the investment pay-off function
was exaggerated to a®Rg(.). The tangency of this
functionwithr*, the non-risk-adjusted worldinter-
est rate, defines an equilibrium where there is
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Figure 3
Evolution of the Super Risk Premium under a ‘Bad Fix’
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if hedged borrowing predominates
Psyper rises as Eéregime it INCreases
with increasing overvaluation

super
(under good fix)

if unhedged borrowing predominates,
Psuper falls as even ‘ conservative banks
switch to open FX positions

<

massive overborrowing—an additional V" of
overinvestment and W' of overconsumption, be-
yond that whichwasobservedinthescenariowhere
banks did not exploit the correlations between pro-
ductivity shocks and the exchange rate. Clearly, if
thedomesticregulatorsallow banksand other finan-
cial institutions to assume both credit and foreign-
exchange risks simultaneoudly, the regime is un-
likely to survive (a proposition supported by the
evidence presented by Kaminsky and Reinhart
(1999)).

In many emerging markets (e.g. Korea and Thai-
land, where the crisis was triggered by a small
number of high-profile bankruptcies), failures by
bank borrowers appear to trigger the devastating
currency deval uationsthat imposeenormouscapital
losses on banks with unhedged foreign exchange
exposures. Moreover, it is precisely the adverse
realization of productivity shocks (and consequent
bankruptcies) that islikely to trigger the collapse of
foreigninvestor confidencethat is characteristic of
the sudden, dramatic, and apparently irresistible
currency crises of recent years. Therefore the
confidencechannel providesabehavioural justifica-
tion for assuming that productivity shocks and ex-
change-ratedevel opmentsarelikely tobepositively
related.
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VII. INTEREST-RATE DIFFERENTIALS
IN OVERBORROWING
COUNTRIES

How will thereal interest-ratedifferential evolveas
overborrowing occurs? Contrary to the discussion
in section V, the conventional wisdom assumes a
‘bad fix’ where areal appreciation of the domestic
currency occurs. Real appreciation resultsin grow-
ing overvaluation of the emerging market’s cur-
rency. Ultimately, the real overvaluation becomes
unsustainable as the country’s exports become
uncompetitive on international goods markets. As
real appreciation progresses, the super risk pre-
mium rises, since the expectation of a sudden
devaluation of the exchange rate required to main-
tain goodsmarket competitivenessincreases. Using
expression (6) above, thedomesticreal interest rate
associated with fully hedged borrowing in such a
scenario would rise over time as the super risk
premium rises, causing adivergence of the domes-
tic and international real rates. Thisis illustrated
heuristicallyinFigure3.

However, as also illustrated in Figure 3, the real
interest-rate differential would behave quite differ-
ently in the event of such a‘bad fix’ should moral
hazard exist in the domestic banking system. Asis



shown by expression (7) above, where there is
moral hazard, domesticbanksexcludethesuper risk
premium when setting interest rates, sincetherisks
implied are transferred to the government through
theguaranteeof insured deposits. Throughtime, this
wouldimply that thedomestic nominal interest rate
falls towards the world nominal interest rate, as
previously ‘ conservative’ domesticbanks(that have
been hedging their foreign currency exposures) are
forced by competitivepressuresto pursuetheriskier
unhedged strategy. With continuing real apprecia
tion, the domestic real interest rate could then fall
below the world rate.

The empirical validity of some of these assertions
can be assessed, albeit in a smple manner, by
investigating theinterest differential s observed be-
tweentheinternational capital market and domestic
interest rates in the emerging market economies
that have recently suffered from currency and
financial crises at the culmination of the over-
borrowing syndrome. If theexchange-rateriskisan
important cause of overborrowing, the anaysis
presented above would suggest that, as the crisis
approached, domestic nominal interest rates (on
loans denominated in domestic currency) tended to
convergetowardsinternational nominal interestrates
(on loans denominated in US dollars), once the
correction for a differential associated with any
predictable pre-announced ‘craw!’ of the nominal
exchange rate has been made. Where such a
convergence took place, one would anticipate a
largeinflow of foreign capital (equivalently, alarge
current account deficit) and rapid growth of domes-
tic investment and consumption. At this stage, no
attempt is made to measure inflation expectations,
so the results can be at best suggestive since they
focus on nominal rather than real rates.

Incontrast, if exchange-raterisk isnot animportant
cause of overborrowing because most of foreign
borrowing is hedged, the spread between domestic
and international rates should widen and theinflow
of foreign capital should slow as the crisis ap-
proaches. As overvaluation grows, the super risk
premium increases since the probability of asharp
depreciation of the exchange rate rises.

To illustrate these points, we compare domestic
interest-ratedatafor Thailand, Malaysia, Indonesia,
and Korea with the US dollar interest rate (meas-

R. I. McKinnon and H. Pill

ured asLondon I nter-bank Offered Rate (LIBOR)).
These East Asian examplesarethen compared with
Russia and Brazil—two countries that could more
easily be identified within the ‘bad fix" group. To
focus attention on the short-term * hot money’ capi-
tal flows that are at the heart of analysis of the
overborrowing syndrome, wechoosetoinvestigate
3-month rates. Analysis of other maturities and of
therelationshipwith other currencies(especially the
Japanese yen in the East Asian context, as in
McKinnon (1999)) would offer useful extensions,
but thisiseft to future work.

The time series are shown in Figures 4-9. These
charts cover the period from the beginning of May
1995totheend of April 1999. Theupper panel of each
of the charts showsthe development in the exchange
rate against the US dollar. Before the currency
attacksbegan, apredictablerateof crawl (generally
very low) wastypical of the East Asian countries
US dollar exchange rates (this is shown by the
dashed line). Thismodest expected depreciation of
the exchangerate accountsfor some of theremain-
ing spread between the US dollar 3m LIBOR and
the domestic rate in Korea, Thailand, Maaysia, and
Indonesia. Nevertheless, the nomina interest rate
observed spreads are quite narrow and thereis some
suggestion (e.g. in Indonesia) that they narrowed
during the period approaching the currency crisis.

Comparing the East Asian countries with Russia
and Brazil reveals a very dramatic difference. In
both Russia and Brazil, the nomina interest rate
differential against the US dollar narrowed very
appreciably in the period preceding the currency
and financia crisis. This is consistent with the
analysis presented above, suggesting that in coun-
trieswitha‘bad peg’ of the nominal exchangerate,
banksexploitedthemoral hazard offered by govern-
ment guarantees and lack of regulation of foreign-
exchange positionsto avoid paying the ‘ super risk
premium’. The speculative currency positions
adopted by these banks drove domestic interest
rates down and thereby exacerbated the magnitude
and riskiness of borrowing from abroad to finance
the ongoing current account deficit.

Overall, this simple empirical exercise does not
discriminatefully betweenthetwo hypothesescon-
cerning the role exchange-rate risk plays in the
overborrowingsyndrome.

29



OXFORD REVIEW OF ECONOMIC POLICY, VOL. 15,NO. 3

Figure 4
Korea
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Figure 5
Thailand
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Figure 6
Malaysia
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Figure 7
Indonesia

Exchange Rate
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Figure 8
Russia

Exchange Rate
(Russian roubles per US dallar)
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Figure 9
Brazil

Exchange Rate
(Brazilian reals per US dollar)
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VIII.‘BAD FIXES’ AND THE CASE FOR
CAPITAL CONTROLS

What light does our analysis shed on the question
posedintheintroduction, namely, what istheappro-
priate exchange-rate regime for an emerging mar-
ket?Becausedomestic supervisionandregulationis
assumed to be insufficient fully to curtail moral
hazardinbanks, our policy proposalsareinherently
second-best. The best solution would be to imple-
ment regul atory reformsfor directly limitingdomes-
tic credit risks and open positions in foreign ex-
change. Then, the choice of exchange-rate re-
gime—at least on the dimensions discussed be-
low—would be of secondary importance.

However, eveninour second-best world, a‘ bad fix’
looksunambiguously badinaggravatingthemoral -
hazard problem. Domesti cbanksaccepting unhedged
foreign-exchange deposits see the upward drift in
the real exchange rate reducing their real interest
rate below even the ‘risk-free’ world interest rate.
Inaddition, asE€, ; .. risessharply, sodoesthe
super risk premium measuring the greater cost of
capital (interest ratesin domestic currency) seen by
hedged borrowerscomparedtothosewith unhedged
foreign-exchangeliabilities. Facedwithhavingtheir
economic positions completely undermined, nor-
mally conservative banks and firms would aso
begin to gamble by borrowing unhedged in world
markets. Public morale for enforcing prudential
regulations could crumble altogether—as in the
Russian débécle in the summer of 1998.5

When potential moral hazard is extreme both in
deposited-insured banks and in government-spon-
sored corporations, capital controls that prevent
agentsfromtaking net positionsinforeignexchange
may well supplement domestic prudential regula-
tions. Intheorder of economicliberalization, capital
controlsshould beliberalized only after everything
else—including macroeconomic stabilization and
prudential bank regulationand control—issecurely
in place (McKinnon, 1973, 1993b).

For example, China' s commercial banks have had
festering bad-loan problems for many years, and

many of its state-owned enterprises are |oss-mak-
ers. Wisely, the government has contained the
moral hazard by ringing the country with capital
controls so that corporate short-term indebtedness
in foreign currencies is negligible. Together with
more stable macroeconomic policies leading to a
good fix for the yuan/dollar exchange rate, this
regulatory prudence has been rewarded with a
negligiblesuper risk premium. From1997into 1999,
interest rates on yuan-denominated assetsin China
were virtually the same as those on dollar denomi-
nated assets in the USA.

In incompletely reformed economies, the case for
capital controls as an extension of prudential regu-
lationsover thedomesticfinancial systemcanhardly
be faulted—evenif thisisdifficult toimplementin
economies that are already highly dollarized asin
much of Latin America. But where successfully
implemented, asin Chinaor Malaysiaat thepresent
time, then * floating theexchangerate’ issimply not
anoption. By definition, banksand other important
market-making institutionsarerestrained fromtak-
ing open positions in foreign exchange. Thus, the
exchange rate cannot float freely. The government
must make the foreign exchange market because
privateagentsarenow prohibitedfromdoing soby the
exigence of controls. What sort of managed ex-
change-rate regime should the government aim for?

First, the authorities must recognize that aforward
market inforeignexchangecannot exist with capital
controlsinplace. Thenatural market-makers, banks,
areprohibitedfrom coveredinterest arbitrage, which
otherwisewould makeaforward market possible—
as per equation (2) above. But domestic importers
and exporters need some kind of official forward
signal as to what their future foreign-exchange
earnings and costs in terms of the domestic cur-
rency arelikely to be. (The need of banksand other
financial institutionsfor forward coverisobviatedif
thecontrol sthemsel vessucceedin preventing them
from having net foreign-exchange exposure.) A
‘good fix’ to the dollar, the effective international
standard of valuefor most emerging market econo-
mies other than Eastern Europe, is an appropriate
bench-mark on which importers and exporters can

5 Thispaper focusesoninternational overborrowing ontheliabilitiesside of banks' balance sheetswithout looking at the parallel
shift by households and firms of their non-interest bearing domestic money into foreign exchange. Under abad fix with ongoing
inflation, this two-way flow of capital—where some entities deposit abroad while others overborrow—nhas been analysed in

McKinnon (1993b, ch. 9).
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base their decisions. Idedlly, a stable dollar ex-
changeratecould also providean effectivenominal
anchor for the domestic price level—as was true
throughout the high-growth East Asian emerging
market economies before the currency attacks of
1997 (McKinnon, 1999).

With more erratic domestic inflation, however, a
managed downward crawl—perhaps with a band
around it—can hel p stabilizethereal exchangerate
seen by importers and exporters by making move-
ments in the nominal exchange rate more predict-
able. With capital controls in place from the mid-
1980s to the mid-1990s, both Chile and Israel suc-
cessfully managed downward crawls without
overborrowing. In inflationary economies, some
such exchange-rate system, combining a crawling
peg with capital controls, dominates a ‘bad fix’
without capital controls.

IX. GOOD FIXES VERSUS FREE
FLOATS IN FINANCIALLY OPEN
ECONOMIES

Now suppose our prototype emerging market
economy isfinancialy open, i.e.therearenocapita
controls. Hedging against currency risk is now
possible because forward markets exist. However,
it is likely to remain difficult to enforce hedging
requirements on domestic banks because of the
weaknessof financial supervisionandregulation. In
thiscontext, floating the exchangerateisan option.
If the macro fundamentals are sound (in the sense
that there is fiscal balance and no need to resort to
theinflation tax), a‘good fix’ of the exchangerate
is also an option. McKinnon (1999) shows that,
before1997, the East A sian economies—boththose
that were subsequently attacked and those that
were not—had ‘ good fixes' for the exchangerates.
From our fairly narrow perspective of minimizing
moral hazardininternational capital flowsand miti-
gating the tendency towards overborrowing, how
shouldthegovernment choosebetweena‘ good’ fix
and a ‘free’ float?

Referring back to equation (5), thisboilsdowntothe
guestion of which exchange-rate regime minimizes
the super risk premium, the margin of temptation
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for domestic banks to accept unhedged depositsin
foreign exchange. Would p_ . be greater under a
goodfix or afreefloat? Under agoodfix, PPPholds
but, unlikeapermanent fix such asunder acurrency
board, the regime could change. In determining the
size of the differential between deposit interest
ratesin domestic and foreign currency, the term
E€ gime change | S @ SIGNIficant component. But sois
Pourency: thepeNalty for having ongoing volatility in
domestic prices and interest rates greater than the
centre country’s.

Suppose an emerging market economy had suc-
ceededinintegratingitsmonetary policy withthat of
the centre country so that its nominal exchange
rate—aswell asitsinternal price-level and interest
rates—have been quite stable. Under such a good
fix, both E€ . qunge AN Pyrene, WUl be quite
moderate. For example, Malaysia’' snominal inter-
est rates were less than 2 percentage points higher
than America’s before the 1997 attacks. Then ask
the question, if the authorities (had) decided to
‘float’ the exchangerate, would thisinterest differ-
ential have narrowed further?

True, € . g COUlD decline under floating as
the danger of a discrete devaluation seemed more
remote. But as the exchange rate begins to move
randomly, whichisoneway of defining afreefloat,
surely p,,..., Would rise? As the economy lost its
nomina anc%or, domestic price-level and interest
rate volatility would increase—and so would the
currency risk premium.

To express thisin another way, it has been argued
(McKinnon, 1999) thatinfinancially openemerging
market economiesthat are fully integrated into the
world trading system, such as Thailand or Korea,
thedomestic pricelevel needstobealignedtowards
theinternational pricelevel expressedinUSdollars.
A ‘goodfix’ totheUSdollar achievesthisobjective.
Allowing thedomestic currency to float against the
dollar from this starting point simply introduces
‘noise’ intothedomestic pricelevel associatedwith
‘portfolioshocks' intheinternational capital market.
Within the framework we have described above,
this'noise’ isapurecost. Not only doesit makethe
domestic price level less stable directly, it also
reduces macroeconomic stability by introducing a
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risky margin on which banks enjoying government
guarantees can speculate. This can lead to
overborrowing and the type of crisisthat has been
common of late.

We conclude that floating need not succeed in
reducing p,, .. and thus need not succeed in reduc-
ing the temptation to borrow unhedged in foreign
exchange. Indeed, with inadequate domestic pru-
dential controls over foreign-exchange exposure
and domestic credit risk, a floating rate could be

suddenly attacked much like afixed one.

From the broader perspective of monetary policy,
however, givinguponagoodfix losestheprice-level
anchor—which the smaller East Asian economies
had used quite effectively intheir ‘miracle’ growth
phases. By al pegging to the same monetary stand-
ard before 1997, they also had mutual protection
from competitive devaluations. In assessing what
wentwrongintheAsiancrisiseconomies, wewould
implicate the breakdown in domestic prudential
bank regul ations—includingtheprematureelimina-
tion of capital controls—but wewouldnotfaulttheir
‘good-fix" exchange-rate regimes.
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