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1. INTRODUCTION

Thestringof financial crisesin emerging-marketeconomiesin the 1990sandthe global

reverberationsthat followed them have addednew impetus to the debateon how to

reconcile international capital mobility with domestic economic stability and

developmentalpriorities in investmentreceivingdevelopingcountries. The unqualified

enthusiasmfor promotingcapitalflows to aid economicadvancementin thesecountries

hasgivenway to a newemphasison finding waysandmeansof amelioratingunfavorable

side effectsof ‘too much’ capital inflow. At the centerof this debateis what Corden

(1994,p. 8) calls the ‘real exchangerate problem’the possibility that capital inflows

bring aboutanappreciationof the realexchangerate(the relativeprice of tradedto non-

traded goods) with adverse affects on traded-goods production in the domestic economy. 

If a country relies on foreign capital (or any other inward transfer)to maintain

high levelsof domesticabsorption,it is naturalfor the real exchangerateto appreciate,

regardlessof theexchangerateregime. The increasedspendingon tradedgoodswill be

accommodatedthroughanincreasein thetradedeficit with no adverseimpacton thereal

exchangerate. By contrastthe excessdemandon non-tradedgoodswill result in an

increase in the price of these goods relative to that of traded goods.  This price adjustment

occurseither through an appreciationof the nominal exchangerate under a floating
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exchangeratesystemor throughan increasein nominalpricesof non-tradedgoodsin a

fixed exchangerateregime,or througha mixtureof the two processesin an intermediate

(fixed-but-adjustable) regime. But the problem with this natural (equilibrium)

phenomenonis thatcapitalinflows maywell be temporary,andhencein duecoursereal

depreciationis likely, which may requirea painful andpolitically unpalatableeconomic

adjustment.At thesametime, capitalinflow-inducedrealappreciationcanhaveadverse

impacton economicadjustmentduring theboomperiod,hamperingthecountry’sability

to face such an eventuality.  It tends to discourage traded-good sectors, divert resources to

over-consumptionor investmentin low yielding non-tradablegoodssectors. Moreover

persistentreal appreciationcould well set the stagefor a speculativeattack on the

national currency, putting an end to the very economic boom fueled by capital inflows.1

There is a sizable literature on the patternsand determinantsof capital

flows to Asia andLatin America and problemsof macroeconomicmanagementin the

contextof increasedcapitalmobility.2 Howeverto our knowledgetherehasnot beenany

systematiccomparativeanalysisof the nexusof real exchangerate and capital flows

encompassingcountriesin thetwo regions.Thegeneralperceptionin theliteratureis that

the East Asian countrieshave donefairly well in absorbingcapital inflows without a

seriouslydamagingimpact on economicperformanceoperatingthough real exchange

rate appreciation. However,thereis a numberof important issuesyet to be answered

relatingto thecomparativeperformanceof thesecountriesto inform theon-goingdebate.

Can the observedgreatersusceptibility of the real exchangerate in Latin American

countriesto capital inflows be explainedin terms of differencesin policy responses

alone?If sowhatarethesepolicies? Are theresomeregion-specificfactors(rootedin the

macroeconomicpolicy history,for example),whichmakeLatin Americancountriesmore

vulnerableto real appreciationassociatedwith a givenlevel of capitalinflow? Doesthe

1 In the recentliterature on currencycrises,persistentappreciationof the real exchangerate
(adjustedfor fundamentals)hasbeenidentifiedasa major factor in settingthescenefor a crisis.
This is becausea persistentrealappreciationimplies thateconomicfundamentalsof the country
may not permit the authoritiesto defendthe currencysuccessfullyin the eventof a speculative
attack. (Kaminsky et al. 1997, Sachs, Tornell and Velasco 1995).
2 Seefor instanceCalvoet al. (1994and1996),Gavinet al. (1996),CorboandHernadez(2000),
DornbuschandandWerner(1996),Edwards2000,Ito (2000),Larian (2000)andFernandezand
Montiel (2000). 
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compositionof capitalinflows matter?In particular,is foreigndirect investmentdifferent

from other capital inflows in its impact on the real exchange rate? 

Thispaperaimsto examinetheseandrelatedissuesthrougha comparative

analysisof the experiencesof eight Asian economics(China, India, Indonesia,Korea,

Malaysia,The Philippines,Singaporeand Thailand)and six Latin Americancountries

(Argentina,Brazil, Chile, Colombia,Mexico and Peru) during the period 1985-2000.3

The choiceof the samplewasprimarily dictatedby dataavailability, but it containsall

majorcountriesin thetwo regionswhichwereexposedto significantinternationalcapital

flows in the 1990s.Therearenotabledifferencesamongthesecountriesin termsof the

‘official’ (de jure) exchangerateregimeadaptedduring thestudyperiod,rangingfrom a

fixed rate (currencyboard) regime in Argentina to a ‘freely floating’ regimesin the

Philippines. But the availableevidenceon the actualexchangerate practicesof these

countries(Corden2002,Edwards2000,WilliamsonandMahar1998)amplysupportsthe

view that during mostof the periodunderstudyall countriesde facto maintainedfixed

(but adjustable)exchangeregimes,with the United Statesdollar as the key intervention

currency. Thus,our countrysampleprovidesa nearlaboratorysettingfor studyingissues

involved in maintaininga fixed exchangeratecommitmentwhile avertingrealexchange

rate appreciation in face of high capital inflows.  

Wecouldnot think of a bettersubjectfor a paperin honorof Max Corden.

During thepastfour decadesof his illustriouscareerhe hasmadea notablecontribution

to broadeningour knowledgeof thereal exchangeproblemboth throughpolicy-oriented

work and,more importantly,throughanalyticalresearch.Relatingto the latter,starting

with his seminal1960paper,hehasplayeda key role in developingandpopularizingthe

dependenteconomymodel(recentlyrenamedas‘Salter-Swan-Corden-Dornbuschmodel’

by CorboandFisher1995,p. 2863)which is theworkhorseof policy-orientedresearchin

the sphere of macroeconomic adjustment in developing countries.

3 Theoriginal researchplan for this paperaimedto covera longertime period,from 1975-2000
with a view to undertakinga comparativeanalysisof the capital inflow boomin the1990sand
with the previousboom during 1978-82. It was subsequentlyrealizedthat the two episodes
cannotbe meaningfullyanalyzedwith a unified frameworkbecausethe previousepisodewas
markedlydifferent from the latter episodein termsof the internationalenvironment, type of
flows, economic structures of the recipient countries and policy responses. 
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Therestof thepaperis organizedasfollows. Section2 providesa comparativeoverview

of trendsandpatternsof capitalinflows to thetwo regions.Section3 takesa first look at

therelationshipbetweencapitalflows andthe realexchangeratethroughanexamination

of time-seriesplots. Section4 undertakesan in-depthempirical analysisof the role of

capital flows amongothervariablesimpactingon the real exchangeratebehavior,with

emphasison similarities and differencesbetweencountriesin the two regions.This

sectionproceedsin two steps.First, a single-equationmodelis formulatedandestimated

to delineatethe impactof capital inflows on the realexchangeratewhile controlling for

otherrelevantvariablessuggestedby the theory. Second,theeconometricestimatesare

combinedwith data on the key variablesfor individual countriesto make inferences

about the observeddifferencesbetweenthe two regions. The key inferencesare

summarized in the final section.

 

2. TRENDS AND PATTERNS OF CAPITAL INFLOW

The post-Second-World-Warera has witnessedtwo major episodesof capital inflow

surgesto developingcountries.The first was associatedwith the petrodollarrecycling

processfollowing the oil price increasesin the 1970s.The episodestartedin the second

half of the 1970sand lasteduntil the onsetof the debt crisis is 1982 following the

Mexican debt moratorium.  The second episode, which is the focus of this paper, began in

the latter half of the 1980sandgatheredmomentumin the first half of the 1990s,with

total net inflows to developing countries and flows to many individual countries

surpassingthe early-1980speaksby 1994. The flows slowed following the Mexican

crisis in late 1994andplummetedfollowing the onsetof the Asian crisis in the second

half of 1997. Unlike the previousboom,which waspropelledpredominantlyby a once-

and-forall event,the boomof the 1990shasbeenthe outcomeof pull-factors – those

relatedto betteropportunitiesin therecipientcountries– andpushfactors– thoserelated

to lower interestratesandslowdownin economicactivity in industrialcountries.Someof

thesefactors (for instanceglobal assetdiversification of pensionfunds in developed

countries, rapid internationalizationof production in high-tech industries, domestic
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market reforms in developing countries) are of long-term nature in their effect.4 Thus,

the indications are that large capital flows are here to stay as an important global

economic phenomenon.

Net private capital flows to the emerging markets (developing countries

and transition economies) increased from an annual average of less the US $10 billion in

the latter half of 1980s to nearly US $200 billion by the mid-1990s (Figure 1).5 Of total

annual flows to these countries during 1990-1997, almost three-fourths were absorbed by

countries in Asia and Latin America. In the early 1990s, total flows to Asia and Latin

America were roughly similar in magnitude, but during 1993-1996 inflows to Asia

surpassed those to Latin America by a wide margin.  

Insert Figure 1 about here

The decline in flows caused by the Mexican crisis in 1994 was by and

large confined to Mexico and Argentina. Thanks to the swift actions under the IMF-US

Treasury deal, its repercussion on Asia (and the rest of the world) was minimal. Total

flows to both regions expanded well into 1997. However, the repercussions of the Asia

crisis on global capital mobility was much more dramatic. Total flows to Asia plummeted

from US$114 billion in 1996 to US$19 billion in 1997 and contracted by a staggering

US$55 billion in 1998, and net inflows to the region remained virtually zero until 2001.6

Reflecting the global reverberation of the Asian crisis (which was subsequently amplified

by the Russian and Brazilian crises) total flows to Latin America declined from US$68

4 Relative importance of the pull and push factors has been extensively debated in the literature.
See for instance Corbo and Hernandez 2000 and the works referred to therein. 

5 Data on total capital flows (public + private) covering the entire period and with required
disaggreation are not readily available. But private capital flows depicted in Figure 1 provide an
accurate picture of the trends in total capital flows because net public flows dwindled from about
the late-1980s reaching less than US$ 10 billion (less than 5% of total annual flows) by the
mid-1990s.

6 In the five crisis-affected countries in Asia (Thailand, Malaysia, Indonesia, Korea and the
Philippines) the turnaround in capital flows during 1996-97 amounted to US$105 billions, more
than 10% of the combined GDP of these combined economies.
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billion to US$ 39 billion in 2000, arguably a much less dramatic decline in the

circumstances.

During the 1977-82 episode, bank loans (and other related flows)

accounted for the bulk (over three-fourths) of net inflows to the developing countries. By

contrast foreign direct investment (FDI) and portfolio investment have dominated net

flows in the 1990s. FDI has however been relatively more important in net flows to Asia

compared to Latin America. 

Table 1 provides summary data on total net capital flows to the 14

countries under study, distinguishing between three types of flows; foreign direct

investment (FDI), portfolio investment (investment in the form of transaction and debt

securities) and bank loans and other types of flows. The first two categories are

essentially private flows. The third category includes trade credit (both short term and

long term) and official capital flows (bilateral and multilateral loans and foreign aid).7   

Insert Table 1 about here

It is evident that, relative to the size of the economy, some of the Asian

countries experienced much larger capital inflows compared to their Latin American

counterparts. For instance, Malaysia absorbed inflows amounting to 10% of GDP in

1991, 15% in 1992, and more than 20% in 1993, averaging to 12% for the entire boom

period of 1989-96. The average annual inflows to Thailand and the Philippines also

exceeded 10% of GDP. None of the six Latin America countries experienced capital

inflows exceeding 10% of GDP.  

The Asian countries as a group received relatively higher share of inflows

in the form of FDI. However there were considerable differences in the FDI share among

the countries in the region. For instance South Korea was a net overseas foreign direct

investor throughout and total net inflows to that country predominantly took the form of

7 Ideally, we should disaggregate the third category into private and official flows, but required
data are available only for a few countries.
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portfolio capital and bank borrowing. The Philippines, Thailand and Indonesia also

relied on bank borrowing to a significant extent, although FDI share in total flows to

these countries remained much larger compared to their Latin American counterparts.

FDI accounted for the overwhelming share of net flows to China and Malaysia. FDI

flows to Latin American countries (other than Chile) were basically related to

privatization of state-owned enterprises, whereas in Asia, particularly in East Asia, such

flows were in the form of green-field investment. There is also evidence that a relatively

higher share of FDI inflows to Latin America had gone to non-traded sectors

(construction and commercial services) and natural resource development, compared to

Asia. In Asia FDI was by and large in traded-good sectors, mostly in export-oriented

manufacturing (Ito 2000, Reisen 2000).

Finally, the data suggest that across the countries FDI flows have been less

volatile among the three different types of flows. In particular during the financial crises

in Mexico and the five Asian countries FDI flows showed remarkable stability in a

context where the other flows shifted sharply into the negative territory. Interestingly, net

FDI flows to South Korea and Thailand increased in the aftermaths of the currency

collapse, aided by the newly-gained competitiveness through currency depreciation and

liberalization of the FDI regimes as part of the crisis management strategy (Athukorala

2002). 

3. REAL EXCHANGE RATE-CAPITAL FLOW NEXUS: A FIRST LOOK

This section looks at the capital flows-real exchange nexus as a prelude to the

econometric analysis in the next section. The real exchange rate (RER) is measured here

as the ratio of export-weighted wholesale price index of trading partner countries

expressed in domestic currency relative to the domestic GDP deflator. The rationale

behind the choice of this particular measure among various proxy measures of RER is

discussed in the Appendix. In Figure 2, RER is plotted for each country together with net

capital inflow measured as a percentage of GDP (denoted CFW). In each graph, the

beginning and end of the capital inflow episode in the 1990s are demarcated with vertical

lines.  In Table 2, the data are summarised for the capital inflows episodes in the 1990s.
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Insert Figure 2 about here

Insert Table 2 about here

The general observation that the degree of RER appreciation associated

with capital inflow is uniformly much higher in Latin American countries compared to

their Asian counterparts is clearly borne out by this comparison. Focusing on the capital

inflow episodes (Figure 2), the real exchange rate appreciated by almost 43.5% in

Argentina during its early-1990s capital inflow episode, compared to the three preceding

years (Table 2). The rates of appreciation for the other five countries ranged between

14.7% (Brazil) to 33.8% (Mexico). Among the Asian countries, only the Philippines

experienced a rate of appreciation that comes closer to the average level for the Latin

American countries. The degrees of appreciation in Indonesia, Malaysia, Singapore,

Thailand and the Philippines were rather mild, ranging from 2.3% to 11.2%. In India

and China, the real exchange continued to depreciate (rather than appreciate) during their

inflow episode. In India, capital inflows occurred against the backdrop of a significant

structural adjustment reform. Discretionary devaluation as part of this reform package

seems to have offset the impact of capital inflows.8 In early 1994 China decisively

reformed its exchange rate mechanism resulting in a real depreciation of the Yuan by

17% over the previous year, placing the country in a position of strength to withstand

massive capital inflows in the subsequent years. The average degree of depreciation

reported in Table 2 must therefore be viewed in the context of this successful, early

exchange rate adjustment (Athukorala and Warr 2002, p. 50).

8 In any case, thought the post-war era capital inflow to India had been small relative to the size
of the economy (Athreye and Kapur 2001).
.
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4. REAL EXCHANGE RATE-CAPITAL FLOW NEXUS: EMPIRICAL ALYSIS

In the previous section we observed that, although there was considerable inter-country

variations in the relationship between capital inflow and changes in the real exchange rate

among the countries under study, the six Latin American countries experienced a

uniformly higher degree of real exchange rate appreciation associated with capital

inflows compared to Asian countries. In this section we proceed to probe these

similarities and differences in two steps. First a single-equation model is developed and

estimated using pooled time-series data for the fifteen countries to delineate the like

between the real exchange rate and capital inflows while controlling for other factors.

Second parameter estimates of the model are combined with data on the key explanatory

variables to explain inter-group and inter-country differences.

Our model aims to explain the behavior of RER in terms of capital inflows

(disaggregated into foreign direct investment (FDI) and other capital flows (OCFW)9,

both measured relative to GDP) and a set of macroeconomic indicators chosen to

represent policies implemented to compensate for the real exchange rate effect of capital

flows. The postulated relationships between the dependent variables and the real

exchange rate are firmly rooted in the Salter-Swan-Corden-Dornbush model.10 

Previous studies of real exchange determination in developing countries

have used capital flows as an aggregate variable encompassing all forms of flows.11

There are however strong reasons for hypothesizing that the degree of real exchange rate

appreciation associated with a given level of FDI inflows tends be smaller in magnitude

compared to other flows, in particular portfolio flows and bank lending (Ito 2000, Resin

2000, Lipsey 2000). Compared to other flows, FDI in developing countries has a general

9 OCFW covers both private and public flows. Data are not available for most of the countries
under study to treat them  separately.
10 We do not intend to spell-out the dependent economy model here for want of space. The
interested reader is referred to Corden 1994, Chapter 1, which contains perhaps the best, non-
technical exposition of the model.
11 Edwards and Savastano (2000) provide a comprehensive survey of various studies of real
exchange rate determination (pp.488-90 and Table 13.5).
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tendency to concentrate more in traded goods sectors. Moreover with the on-going

process of transformation in international production and rapid economic opening in

investment receiving (host) countries there has been a significant increase of FDI

participation in export-oriented production. This is particularly so in the East Asian

countries in our country sample (Ito 2000). Thus the pressure on non-traded goods prices

resulting from FDI-related activities is presumably lower compared to that arising from

the other forms of capital inflow. Moreover, FDI is also not as volatile as the other short-

term flows. Therefore any possible ratchet (lingering) effect on the real exchange rate

resulting from upswings in inflows is likely to be less important in the case of FDI. For

these reasons we treat FDI and other capital inflows as two separate variables in our

analysis and assume the effect of the former to be smaller in magnitude compared to that

of the latter.

The attractiveness of a given country for FDI depends crucially on the

general investment climate, which primarily reflects the cumulative outcome of economic

policy reforms (Calvo et al., 1996, Feenstra 2000, Corbo and Hernandez 2000). However

there is evidence that the composition of capital inflows can also be tilted in favor of FDI

(and other long-term flows) through policies specifically aimed at discouraging short-

term flows. The most cited evidence of such policy engineered compositional shift

comes from Chile and Colombia.12 There is also evidence from China and Malaysia13 that

the government can intervene in short-term flows and still provide a hospitable

environment for FDI (Corden 2002, Stiglitz 2000, Athukorala 2001, Garnaut 1999). The

disaggregated treatment of capital flows in our analysis should help understand whether

such policy-induced shift in the composition of capital inflows can help ameliorate the

effect of total inflows on the real exchange rate.

12 See Larian 2000, pp. 11-12 and the work cited therein.   Note that here we refer to composition
shift, rather than the total volume, of capital inflows. Whether the Chilean and Colombian
capital controls have had any dampening effect on the volume of inflow still remains a
controversial issue (Edwards 2000). 

13 Here we refer to the controls introduced by the Malaysian authorities on short-term capital
inflows in 1994.    The Malaysia capital controls introduced in 1998 were on outflows and are not
relevant to the discussion here.
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The options open to policy makersto cushion the real exchangerate against

pressureof appreciationarisingfrom capital inflows undera fixed exchangerateareof

three types. These are fiscal contraction, sterilizing foreign exchange market

interventionsandnominalexchangerateadjustment. In our modeleachof thesepolicy

stancesare representedrespectively by governmentexpenditure(relative to GDP)

(GEXP), excessgrowth in money supply (M2) measuredas the difference between

growth in M2 andrealGDP growth(EXMG)14, andchangein thenominalexchangerate

(DNER). 

In thecontextof aninvestmentboomfundedby capitalinflows, fiscal contraction

can act as an effectivestabilizer in moderatingthe real exchangerate effect of capital

inflow boom. The absorptionof capital inflows would increasedemandfor domestic

goodsand the fiscal contractionwould reduceit. In addition to this generaldemand

contractioneffect, reductionin governmentexpenditurecanhavea favorableswitching

effect becausegovernmentexpendituretendsto be spentmoreon non-tradables,unlike

private consumption.   

The measurewidely used to representa fiscal policy stancein this type of

analysesis the budgetarybalance(measuredas a ratio of GDP). But we believethat

governmentexpenditureis a superiorindicator becausein the contextof an economic

booma countrycouldwell experiencea ‘revenuesurplus’,a reflectionof a fasterrevenue

growthcomparedto expendituregrowth. Meaningfuldeficit comparisonacrosscountries

shouldcorrectfor suchbiases.Anotherproblemwith publisheddataonbudgetdeficitsis

thatdifferentdefinitionsof taxationandborrowingcanheavilyskewthemeasureddeficit

(Sachs 1985).

When foreign capital flows into a country that has a fixed exchangerate

commitment,the central bank is naturally forced to purchaseexcessiveflows (that is

build up its foreignexchangereserves)in orderto maintainthe‘desired’ level of stability

in the nominal exchangerate. However,the merepurchaseof foreign currency (non-

14 This measureassumesthat money demandhasa unitary elasticity with respectto the real
income.
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sterilized intervention) is not going to solve the problem. The increase in domestic money

base (of which foreign reserves are a part) results in increase in domestic money supply,

fuelling domestic inflation and appreciating the real exchange rate. But the central bank,

could at least for a time, offset this effect by combining reserve accumulation through

foreign exchange market intervention with the open market sale of bonds or other

monetary action to reduce domestic credit expansion. The variable EXMG is included in

the model to test the effectiveness of such sterilized intervention in averting real

exchange rate appreciation.  

Sterilized intervention is a useful policy that can provide some short-term relief in

the context of excessive capital inflow. But to the extent that sterilization drives short-

term interest rates higher, it may perpetrate excess capital inflows and real appreciation.

This is going to be a particularly binding constraint if FDI and other long-term inflows

account for a large share of total inflows. In such a case, one-to-one sterilization will

likely increase the short-term interest rate leading to an increase in short-term capital (Ito

2000). Another important problem with sterilized intervention, particularly raised in the

Latin American context, relates to the alleged fiscal cost; domestic market intervention of

the Central Bank involves paying a higher interest rate than what is earned on

accumulated foreign reserves, which are usually invested in low-yielding short-term

securities (Calvo 1991). When such costs build up authorities are naturally forced to

backtrack from their policy commitment to support the currency. For these reasons,

sterilized intervention is generally considered a far less effective policy instrument

compared to fiscal contraction in averting the problem of real exchange rate appreciation

in face of large capital inflows. 

The third policy instrument considered here is nominal exchange rate adjustment.

Within the boundaries set by the particular exchange rate regime chosen, countries have

the ability to take steps to correct from time to time the disequilibria in the fixed (but

adjustable) nominal rate against the intervention currency (US$). Such exchange rate

practice has been referred to in the literature as one of the contributory factors for the

success of East Asian countries to maintain the real exchange rate at realistic levels

(Garnaut 1999, Krueger 1997, Reisin 2000). To test the effectiveness of such nominal
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exchange rate adjustment, we use the annual changes in the nominal exchange rate

(DNER) as an explanatory variable.

In addition to the above variables, we use openness to trade (OPEN) as another

variable. Previous studies on real exchange rate determination in developing countries

have found this to be a significant explanatory variable (Edwards and Savastano 2001,

Table 13). The underlying hypothesis is that, other things remaining unchanged, greater

openness to trade tends to avert undue pressure for the appreciation of the real exchange

rate. There is no unique measure of openness. Among the available alternatives, we use

the Sachs-Warner binary index that takes value 1 for an open trade regime and zero

otherwise (Sachs and Warner 1995).15

Based on the above discussion, the real exchange rate function for the ensuing

empirical analysis can be specified as,

RER = ƒ(FDI, OCFW, EXMG, GEXP, DNER, OPEN, LA*OCFW, LA*FDI,LA*EXMG,

LA*GEXP,  LA*DNER,  LA*OPEN )

(1)

The dependent variable (RER) is the real exchange rate index (as defined in the

Appendix). An increase (decrease) in RER indicates real depreciation (appreciation). The

independent variables are given below (with the signs expected for the regression

coefficients in parentheses): 

15 Sachs and Warner (1995) employ the following criteria Sachs-Warner (1995) employ the
following policy criteria to distinguish countries with closed (inward-oriented) policy regimes
from those with open (outward-oriented) policy regimes:(i) Non-tariff barrier coverage of
intermediate and capital goods imports of 40 per cent or more; (ii) an average tariff on
intermediate and capital goods imports of 40% or more; (iii) A black market exchange rate that is
depreciated by 20% or more relative to the official exchange rate; (iv) A socialist economic
system and (v) state monopoly on major exports. The trade policy regime of a given
country/year is identified as open if none of the above five conditions is applicable. Alternative
regression estimates based on two other widely-used alternative measures of openness  the
black market exchange rate premium and the ratio of total merchandise trade (imports + exports)
to GDP in traded-goods sectors (GDP net of services, construction and utilities)  produced
virtually similar results.
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FDI ( - ) Foreign direct investment 

OCFW ( - ) Capital inflow excluding FDI

EXMG (- ) Excess money growth 

GEXP (-) Government expenditure

DNER (+) Change in nominal bilateral exchange rate against the US dollar.

OPEN  (+) Openness  

and the remaining variables are the counterpart slope dummy variables for Latin America

(LA), where LA takes value 1 for Latin American countries and 0 for the other (Asian)

countries. These dummy interaction terms serve to test whether the magnitude of the

each regression coefficient for Latin American countries as a group differs significantly

from the estimate for the overall country sample. 

The model is estimated using pooled annual data for the fourteen countries over

the period 1985 to 2000.16 In addition to the variables mentioned above, we also included

country-specific intercept dummies (with Thailand as the base dummy) to allow for

country-specific fixed effects. For the purpose of estimation, all variables are used in

natural logarithms17 so that the estimated coefficients can be directly interpreted as

elasticities. Pre-testing of the explanatory variables for endogeneity (using the Wu-

Hausman procedure) suggested that RER and OCFW are jointly determined, or more

precisely, OCFW is positively correlated with the error term of the equation. We

therefore estimated the equation using Two Stage Least Squares (TSLS),

instrumentalizing that variable.18

16 The data series on OCFW and FDI were compiled from the International Financial Statistics
database of the IMF. All other data series comes from the World Development Indicators
database of the World Bank.

17 RER is directly converted into logarithms and DNER in measured as annual differences in
logarithms. The remaining variables are first measured as ratio of GDP and converted into
logarithm as ln (1 + X).

18 The instruments were LIBOR, real OECD GDP, a time variable, GDP growth, gross domestic
fixed capital formation (relative to GDP), lagged dependent variable, current and lagged values
of other explanatory variables and country intercept dummies.
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The estimatedfull model is reportedasEquation1 in Table3. In this equation,

coefficientsattachedto threeexplanatoryvariables- EXMS, LA*EXMS andLA*GEXP –

are not statistically significant. The model estimatedafter dropping thesevariablesis

reportedasEquation2.19 To facilitate the interpretationof the results,a summaryof the

variables used in the regressions is presented in Table.  4.

Insert Table 3 about here

Insert Table 4 about here

Both equationspassthestandardF testfor overallsignificanceat theonepercent

level. The overall fit ( R 2 ) is highly satisfactoryfor an econometricexercisebasedon

pooledcross-countrydata.The equationsalso comfortablypassthe standarddiagnostic

testsfor functional form specification(RESET), normality (JBN) andheteroskedasticity

(ARCH). The specification of the first-stage regression in instrumental variable

estimation(IV) is amply supportedby the Sargan’stest. The following discussionis

based on Equation 2, which is our preferred model.  

Let us first considerthe resultsfor the two capital inflow variables(OCFW and

FDI). For all countrieson averageone percentincreasein OCFW brings about 0.56

percentappreciationin the real exchangerate. By contract,FDI inflows areassociated

with depreciation(rather than appreciation)ofthe real exchange. The results for the

respectiveslopedummy variables(LA*OCFW and LA*FDI), however,suggestthat the

magnitudesof these elasticities for the Latin American country sub-group differ

significantly from theseoverall estimates.In Latin America a one percentincreasein

OCFW bringsabout,on average,1.7 percentappreciationin the realexchangerate. The

degree of depreciation associated with a one percent increase in FDI flow is much smaller

(0.06percent)for theregioncomparedthat for theentirecountrysample(0.56percent).

Theseestimatesyield two importantinferences.First, in bothregions‘the realexchange

rate problem’ is a phenomenonspecifically associatedwith ‘other’ capital flows

(OCFW). Second,theseflows havea greaterdampeningimpacton the realexchangein

19 This specificationchoicewasamply supportedby the Wald test for joint variabledeletion.
The coefficient estimatesof the remainingvariablesare remarkablyrobust to the deletionof
these three variables.   
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Latin America compared to that in Asia. At least part of the explanation for this

difference may be rooted in differences in the macroeconomic policy histories of the two

regions.20 For instance, given the proven track record of maintaining macroeconomic

stability, it is likely that the pressure on non-tradable prices resulting from resources

transfers to the Asian countries is counterbalanced by an increase in domestic saving and

investment. 

Why FDI inflows tend to depreciate (rather than appreciate) real exchange rate is

an interesting issue which requires further investigation. However, we believe that this

result is consistent with our hypothesis that FDI generally tends to have a more tradable

bias compared to the other types of capital flows. The lower magnitude of the measured

relationship for Latin America may reflect differences in the output composition of FDI-

related activities in the two regions; as noted in Section 2 there is evidence that FDI-

related activities in Latin America have a greater non-tradable bias.

The coefficient attached to GEXP is uniformly applicable to both regions as the

coefficient on the slope dummy variable, LA*GEXP, is not statistically different from

zero. It suggests that a one percent contraction in government expenditure to GDP ratio

is associated with 3.17 per cent depreciate in the real exchange rate. Thus our results

support the theoretical proposition that fiscal contraction is a powerful cushion for all

countries against real exchange appreciation associated with capital inflows. This result

for GEXP when combined with the data on this variable for individual countries (Table 4)

provides a powerful explanation as to why the Asian countries experienced a rather mild

appreciation in the real exchange rate compared to the experience of their Latin

counterparts. In the former countries government expenditure has remained flat or even

declined during the period of the boom. In Malaysia and Thailand government

expenditure in relation to GDP declined in the wake of capital influx in the early 1990s.

In Latin America, all countries except Chile government expenditure increased, and

Brazil and Argentina recorded increases of more than four percentage points. The only

20 For details on macroeconomic policies and experiences see Corden (1996), Little et al. (1993)
and Edward (1995).
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Asian country to record an increase in government expenditure during the boom is the

Philippines. 

As already noted, the excess money growth variable (EXMS) failed to yield a

statistically significant coefficient and the coefficient of the other variables were

remarkably resilient to its inclusion in (or exclusion from) the model. This result is

consistent with the widely held views about the impotence of sterilized intervention as a

policy tool in averting real exchange rate appreciation in face of high capital inflows.  

Finally, the results for DNER suggest, on average one percentage point

depreciation in the nominal exchange rate change translates in to 0.5 per cent

depreciation in the real exchange rate. However, the coefficient estimate for the related

slope dummy variable (LA*DNER) suggests that the impact is rather small (0.05 per cent)

for the for Latin American countries. These results are consistent with the view that the

Asian countries have been more successful in averting real exchange rate appreciation

through nominal exchange rate adjustment, compared to the Latin American countries

(Little et al. 1993, Corden 1996, Reisen 2000). The explanation seems to lie in well-

known wage-price rigidities, in particular wage indexation, in the latter countries which

serve to quickly dissipate the impact of nominal exchange rate depreciation (Little et al.

1993, Chapter 7).

5. CONCLUSION

In the 1990s, the major capital-importing countries in Asia have managed to cope far

better with the real exchange problem associated with capital flows compared to their

Latin American counterparts. The degree of real exchange rate appreciation associated

with capital inflows was uniformly much lower in the Asian countries, despite the fact

that some of these countries experienced far greater foreign capital inflows relative to the

size of their economies. According to the results of our empirical analysis the

explanation of these differences seems to lie in both country specific factors (as reflected
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in differences in the coefficients in the real exchange rate function) and policy differences

(as reflected in the levels of the relevant explanatory variables).

Our econometricresultssuggestthat the compositionof capital flows mattersin

determiningtheir impacton therealexchangerate. ‘The realexchangerateproblem’is a

phenomenonpredominantlyassociatedwith ‘other’ capital flows (OCFW) and FDI

seems to havea salutaryeffect on the realexchangerate. Moreover,dueperhapsto the

legacyof a traumaticmacroeconomicpolicy history,a givenlevel of OCFW bringsabout

a far greaterdegreeof appreciationof the real exchangein Latin Americacomparedto

Asia. This differencein the magnitudeof the observedrelationship,coupledwith the

greaterimportanceof OCFW in total capitalflows to Latin Americancountries,seemto

go a long way in expanding the relatively higher degree of real exchangerate

appreciation experienced by these countries compared to their Asian counterparts. 

Among the policy variablesconsidered,fiscal contractionseemsto have been

usedmoreeffectivelyby theAsiancountriesto cushiontherealexchangerateagainstthe

appreciationpressureof capitalinflows. Thereis, however,no evidenceto suggestthat

sterilizedinterventioncangeneratea lasting impacton the real exchangerate. Finally,

nominal exchangerate changeseemsto have a significant lasting effect on the real

exchangerateonly in Asian countries. Due perhapsto wage-pricerigidities, the impact

of a given nominalexchangeratechangeseemsto dissipatequickly in Latin American

countries. 
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APPENDIX

MEASUREMENT OF THE REAL EXCHANGE RATE

The real exchange rate (RER) is the price of traded goods relative to the price of non-

traded (domestic) goods. In the absence of readily available indices of tradable and non-

tradable prices, the real exchange rate has to be proxied by available domestic and world

price indices and nominal exchange rates. There is no unique way of constructing a proxy

measure, but all commonly used measures compute the ratio,

RER �
NER P W

P D  

where NER denotes the nominal exchange rate (measured as domestic currency per

foreign currency), PW is an index of foreign prices and PD  is an index of domestic prices.

NER and PW are weighted averages computed across trading partner countries. The

country weights may be based on export shares, import shares or, most commonly, shares

based on the sum of exports and imports, although the latter has no apparent theoretical

foundation. 

The particular measure used differs according to the measures used for PW and

PD. Our preferred proxy measure makes use of foreign producer (wholesale) prices for

PW and domestic GDP deflator for PD.. Country weights based on export shares are used

in the construction of NER and PW series.21 By construction, the producer price index is

dominated by the prices of tradables much more than the GDP deflator. The index may

thus serve as a rough proxy for the theoretical concept of the real exchange rate - the

relative prices of tradable to non-tradable goods. A convenient alternative to GDP

deflator as the domestic price measure in constructing the index is the consumer price

index (CPI) (Edwards 1989, Athukorala and Warr 2002). Our preferred choice is the

21 For a discussion on the conceptual basis for using export weights (rather than commonly-used
trade (export + import) weights) see Warr (1986).
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former, for two reasons.Firstly, GDPdeflatorprovidesa muchbroader,economy-wide

coverageof price changescomparedto CPI. Second,andperhapsmoreimportantly,in

most countriesCPI, being a ‘politically visible’ economicindicator, is susceptibleto

manipulation.22

 

Most of the previousstudieshavetypically usedeither of two other indicators,

althoughthe theoreticalreasoningbehindthe particularmeasurementchoice is seldom

madeexplicit. One,which is perhapsthemostwidely used,particularly in publications

of the IMF and the World Bank, usesa trade-weightedindex of consumerprices in

tradingpartnercountriesfor PW andanindexof consumerpricesin thegivencountryfor

PD . The useof this indicator asa proxy for the theoreticalconceptof a real exchange

rate for developingcountriesis usually justified on the premisethat under the low

inflation conditionsthat prevail in developedcountries(which are generallythe major

tradingpartners),producerpricesandconsumerpricestend to move together(Edwards

1989).Theotheris theJ.P.Morganindex,which useswholesalenon-foodmanufacturing

prices for both world and domesticprices. This measuremay thus be viewed as an

indicator of the internationalcompetitivenessof manufacturinggoodsproducedin the

givencountry. It is not a measureof internal competitiveness (therelativeprofitability of

domesticproductionof tradablescomparedwith non-tradedgoodsand services),the

conceptof real exchangerate, which is theoreticallymore appropriatefor the present

analysis.Wholesalepricesof tradedgoodsgenerallyadjustto exchangeratechangesand

the dismantlingof tradebarriersandare thus likely to deviatefrom the price trendsof

non-traded goods.

22  We owe this point to Richard Cooper.
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Table 1:  Net Capital Inflow1  to Selected Asian and Latin American Countries:
1985-1999   (Percent of GDP)-  

1985-8
92

1990-9
42 1995 1996 1997 1998 1999

(a)   Asia
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China 1.71 1.02 2.98 2.98 -0.12 -2.62 -0.71
      FDI 0.51 2.56 4.83 4.63 4.61 4.26 3.73
      Portfolio investment 0.41 0.23 0.11 0.21 0.77 -0.39 -1.13
      Bank loans and other 0.99 -0.24 0.58 0.02 -3.06 -4.53 -1.83

India 2.14 2.25 1.33 2.58 1.99 2.33 2.08
      FDI 0.00 0.12 0.56 0.57 0.83 0.61 0.46
      Portfolio investment 0.00 0.47 0.44 1.03 0.61 -0.14 0.51
      Bank loans and other 2.12 1.52 0.07 1.48 0.87 1.54 1.04

Indonesia 2.53 3.26 3.96 5.35 -1.51 -6.22 -2.70
      FDI 0.49 1.06 1.85 2.46 2.09 -0.32 -2.00
      Portfolio investment -0.02 0.64 2.03 2.20 -1.22 -1.50 -1.27
      Bank loans and other 2.87 2.01 1.19 0.11 -1.14 -5.88 -0.94

Korea -2.63 1.57 3.18 4.69 -3.11 -4.61 2.16
      FDI -0.11 -0.20 -0.36 -0.45 -0.34 0.21 1.26
      Portfolio investment 0.08 1.50 2.39 2.90 3.02 -0.39 2.26
      Bank loans and other -2.48 0.45 1.40 2.03 -4.74 -2.48 -0.49

Malaysia 0.51 11.11 7.75 6.92 2.06 0.67 -10.03
      FDI 2.33 7.10 4.70 5.04 5.13 2.98 1.97
      Portfolio investment 1.04 -1.08 -0.49 -0.27 -0.25 0.39 1.02
      Bank loans and other -2.83 3.51 4.39 4.63 -2.69 -6.89 -11.40

Philippines 2.31 6.32 4.34 10.01 1.53 -0.41 -5.55
      FDI 1.04 1.28 1.46 1.61 1.32 3.25 0.57
      Portfolio investment 0.18 0.11 1.61 6.42 0.72 -1.42 6.28
      Bank loans and other 0.22 4.84 4.10 5.58 5.87 -1.09 -8.08

Singapore 2.66 0.37 -7.00 -7.12 -9.48 -21.82 -20.08
      FDI 9.34 6.35 1.11 2.24 -0.82 8.48 3.58
      Portfolio investment -0.45 -3.91 -8.82 -12.07 -13.65 -9.48 -8.34
      Bank loans and other -6.54 -1.41 1.95 3.98 0.29 -25.02 -15.91
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Table 1 (continued)
-9.13

Thailand 5.04 9.94 12.31 9.24 -10.08 -15.14 4.85
      FDI 1.11 1.64 0.70 0.77 2.32 6.42
      Portfolio investment 1.17 1.35 2.43 1.94 3.00 0.32 0.06
      Bank loans and other 1.95 6.59 9.89 7.97 -13.39 -19.51 -14.06

(b)    Latin America

Argentina -1.99 2.32 1.04 3.59 5.38 6.30 5.11
      FDI 0.76 1.18 1.59 1.96 1.88 1.66 8.09
      Portfolio investment -0.74 3.70 0.72 3.61 3.52 2.94 -2.28
      Bank loans and other -1.83 -2.47 -0.54 -1.40 0.30 1.74 -0.36

Brazil -4.85 7.51 3.90 8.77 9.18 2.74 -1.00
      FDI 3.10 2.02 3.40 5.06 4.46 2.52 6.45
      Portfolio investment -0.04 1.25 0.05 1.60 3.15 -1.13 0.19
      Bank loans and other -7.82 4.10 0.24 3.06 2.17 2.97 -7.87

Chile -4.85 7.51 3.90 8.77 9.18 2.74 -1.00
      FDI 3.10 2.02 3.40 5.06 4.46 2.52 6.45
      Portfolio investment -0.04 1.25 0.05 1.60 3.15 -1.13 0.19
      Bank loans and other -7.82 4.10 0.24 3.06 2.17 2.97 -7.87

Colombia 2.21 1.87 4.96 6.67 5.76 3.86 -0.29
      FDI 1.47 1.37 0.77 2.87 4.53 2.46 1.17
      Portfolio investment 0.13 0.32 1.55 1.71 0.85 1.83 -0.89
      Bank loans and other 1.06 -0.06 2.52 1.99 1.20 0.02 -0.39

Mexico -0.35 -5.66 -0.55 -0.70 -1.86 -3.73 -2.92
      FDI 1.20 1.53 3.33 2.76 3.20 2.69 2.46
      Portfolio investment -0.45 3.42 -3.63 4.20 1.08 -0.32 2.07
      Bank loans and other -1.41 1.50 -3.37 -5.12 0.52 2.04 -0.82
Peru -5.34 2.06 6.59 7.70 8.87 3.99 1.85
      FDI 0.08 1.79 3.89 5.82 2.88 3.30 3.79
      Portfolio investment 0.00 0.33 0.30 0.32 0.26 -0.61 -0.72
      Bank loans and other -3.74 -1.34 1.48 -0.07 6.21 0.14 -1.87
Note:
1. Including errors and omissions.
2. Annual average.
Source:  Compiled from   IMF, International Financial Statistics database.  
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Table 2: Capital Inflow Episodes of Selected Asian and Latin American Countries:
Timing, Cumulative Change in Inflows, Maximum Annual Inflow and Change in
Real Exchange Rate (RER). 

Capital Inflow
episode1

Change in net
capital inflow2

(% of GDP)

Maximum
annual inflows
during the
episode

Change in
RER2, 3

(%)

Asia
China, PR 1993-96 5.0 4.4 6.8
India 1991-94 0.6 3.8 22.0
Indonesia 1990-96 1.6 5.4 -8.1
Korea, Rep. of 1990-96 5.5 4.7 -7.4
Malaysia 1989-96 5.7 21.4 -6.9
Philippines 1989-96 4.8 10.0 -11.2
Singapore 1987-92 7.1 5.8 -2.3
Thailand 1987-95 9.1 12.4 -5.5

Latin America
Argentina 1990-93 8.8 8.1 -43.5
Brazil 1992-96 3.9 4.4 -14.7
Chile 1989-97 5.6 9.3 -18.6
Colombia 1992-96 3.9 6.7 -18.1
Mexico 1989-93 6.9 7.8 -33.8
Peru 1992-97 9.0 8.8 -19.7

Notes
1. The period during which the economy experienced a significant surge in net capital inflows.
2. Percentage change in average net capital inflow to GDP ratio during the episode from the
average for the three proceeding years. 
3. Percentage change in the average RER (1990=100) during the episode relative to the average
for the three preceding years.  A decrease in the index denotes appreciation.

Source:  As for Table 2.
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Table 3:  Determinants of The Real Exchange Rate in Selected Asian and Latin
American Countries*      (Dependent variable = `RER )

Equation 1 Equation 2
Variable2 Parameter (t-ratio) Parameter  (t-ratio)
Constant + 4.72  (41.96)*** + 4.71  (56.22)***
Foreign direct investment (FDI) + 0.32  (3.40)*** +0.29  (3.35)***
Capital inflow excluding FDI  (OCFW) -0.55    (2.50)* -0.56 (2.60)**
Excess money growth (EXMS) -0. 18   (0.84)
Government expenditure (GEXP) -3.18    (3.14)*** - 3.17    (5.53)***
Change in nominal exchange rate (DNER) +0.61    (2.50)** +0.50  (2.48)**
Openness  (OPEN) +0.15    (2.67)** +0.15  (2.62)**
Slope dummy variables for Latin America (LA)
      LA*OCFW -1.16    (2.91)*** -1.14  (2.95)***
     LA*FDI -0.54    (3.37)*** -0.52   (3.35)***
     LA*EXMS -0.19   (0.83)
     LA*GEXP -0.05    (0.04)
     LA*DNER -0.56    (2.08)** -0.45  (2.18)**
     LA*OPEN -0.18    (2.42)** -0.18  (2.49)**

N 224 224
R 2 0.50 0.52

F 9.91 11.35
SE 0.14 0.14
SIV  χ2 (11) 132.35*** 131.46***
RESET - χ2 (1) 0.10*** 0.09***
JBN, χ2- (2) 3.26*** 3.2***
ARCH - χ2 (1) 0.88*** 0.83***

Notes
* Countryinterceptdummiesarenot reported. The figure in parenthesesunderneatheach

coefficientis thet-ratio of thecoefficient.Thelevel of statisticalsignificancedenotedas:
* = 10%, ** = 5% and *** = 1%.

Test Statistics  
SE Standard error of the regression.
SIV     Sargan’s general test of misspecification in instrumental variable (IV) estimation..
RESET  Ramsey test for functional form miss-specification. 
JBN Jarque-Bera test for the normality of residuals.
ARCH Engle's autoregressive conditional heteroscedasticity test..
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Table 4:  Change in Explanatory Variable During the Capital Inflow Boom1

Compared to the Mean Level for the Sample Period (1985-2000) 

 

FDI  
(% of GDP)

OCFW 
(% of GDP)

GEXP  
(% of GDP) DNER  

(Annual change %
)

Asia2 1.1 4.3 -0.5 -3.4
China (1993-96) 3.8 0.4 -0.6 -1.5
India (1991-94) -3.4 0.2 0.4 -0.7
Indonesia (1990-96) 0.8 2.2 -1.0 -9.6
Korea (1990-96) -0.5 6.3 0.2 4.2
Malaysia (1989-96) 4.5 6.3 -2.3 -4.7
Philippines (1989-96) 0.1 5.8 1.9 -4.0
Singapore (1987-92) 2.1 5.0 -0.9 -5.8
Thailand (1987-95) 1.0 8.0 -1.6 -4.8

Latin America2 0.7 7.5 0.9 -41.4
Argentina (1990-93) 0.0 8.8 2.6 -102.3
Brazil (1992-96) 0.3 3.7 0.8 -11.0
Chile (1989-97) -0.2 14.1 -1.3 -8.9
Colombia (1992-96) 0.1 3.8 2.3 -6.6
Mexico (1989-93) 0.3 6.4 1.9 -29.1
Peru (1992-97) 3.5 5.5 1.5 -124.5

Notes
1. Capital inflow boom is given in brackets net to the country name in column 1.
2. Simple average for the listed countries.

Source:  See Figure 2.
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Figure 1: Net Private Capital Flows to Asia and Latin America 
(billion of US dollars)
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Figure 2: Net Capital Inflows (percentage of GDP) and the Real Exchange Rate
(1990=100) for selected Asian and Latin American countries (1985-2000) 
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(b) Latin America
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Note: * vertical lines denote the beginning and end of capital inflow episodes.  The correlation coefficient
estimated between change in RER and capital inflow (% of GDP): China = 0.25; India = 0.19; Indonesia
=-0.72; Korea = -0.75; Malaysia = 0.40; Philippines = -0.09; Singapore = -0.58; Thailand = 0.51;
Argentina = 0.83; Brazil = 0.65; Chile = 0.33; Colombia = 0.55; Mexico = 0.67; and Peru =  0.84.

Source : Based of data complied from IMF, International Financial Statistics database.  
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