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I. Intr"ducci.on 

This paper provides background information fol- the staff report: on 
"International Capital Markets: Drvel.opmer~ts, Prospects, end Policy Issues" 
(EBS/95/75). The first three chapters descl-ibc and at~alyzr thr economic and 
financial developments leading up t", and surrounding, the Irecent turbulence 
in emerging markets. Chapter II descrj.bes the evolution of capital flows to 
the developing countries in recent years. with particrllar focus on the 
period 1990.94. The chapter highlights the gl-owing i.mp"l~tance "f portfolio 
flows and changes in the investor base for emerging ml-krt investments. 
Chapter III reviews the evolution of Einaucial market developments during 
the period before and after the devaluation of tile Mcsicall peso in late 
1994. The chapter also describes the extent of financial market spillovers 
to other emerging markets, Chapter IV then steps back and examines the 
Mexican peso devaluation from the perspective of the "speculative attack" 
literature. Without formally testing a specific model. the analysis in this 
chapter suggests that, with s"me caveats, the events in Mexico conformed t" 
many of the classic properties of a "speculative acrac:k." 

The next four chapters address tw" sets of i.ssurs relating t" capital 
inflows: the macroeconomic policy responses. including the imposition of 
capital controls, t" previous surges of capital inflows; anti the financial 
sector issues that arise in developing countries that expel-ience sizable and 
volatile capital flows. Chapter V examines the monetary, exchange rate, and 
fiscal policy responses that developing countI-ies have used in the past i" 
respond t" surges of capital inflows, either t" illsulatr the domestic 
economy from the inflow or to deal with the [macroeconomic consequences of 
the inflow. The chapter documents, for example, where arid when 
sterilization efforts were implemented, what forms of sterilization were 
employed, and whether they were effective. Cl1aptcr VI fsnlnilles the 
experience with using capital contl-"1s cithel- to prcvcnt: i.nflows in the 
fil-st place or t" limit the size and speed of outf~lows. Chapter VII then 
turns to the domestic financial sect"rs of I-rc:ipi.cnt cclrnltrirs and examines 
the impact that large and volatile inflows cnxl tiave on domestic banking 
S~!Ct"rS. This chapter also analyzcs the effects jnEl"ws can have on 
domestic securities markets--in particulal- on equiry markets--by prescnti.ng 
the results of empirical tests on market efficief1cy, maI:ket volatility, and 
Inal-ket linkages and spillovers. Finally, Chnptel- VIII nnalyzc!s how the 
characteristics. of domestic financial systems alld tile fi!lancial condi.ti"n of 
the banking system can act as constraints on pr)li.cy responses to a reversal 
of flows and in periods of crisis. 'This chapuer rsami.ncs the effectiveness 
of the cl.assic "interest-rate defense" agai.nst R speculative artack and the 
?spel-ience with currency boards; it also discusses [:lle Mesicnl, banking 
system and recent measures t" strengthen ir. 
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II. Capital Flows to Developing Countries 1/ 

1. Introduction 

The 1990s have witnessed a dramatic revival and expansion in capital 
flows to developing countries and significant changes in the composition of 
these flows. Many Asian countries, building on their strong economic 
performances of the latter half of the 19805, attracted increasing levels of 
inflows. Major countries in the Western Hemisphere experienced a reversal 
of previous outflows of flight capital and renewed access to international 
capital markets, as debt problems of the 1980s were resolved and strong 
economic adjustment programs and structural reforms created opportunities 
and suitable climates for investment and growth. At the same time, the 
external environment for developing country financing improved, with the 
slowdown in economic activity in the industrial countries and regulatory 
changes that facilitated developing country access to capital markets. 
Foreign direct investment flows surged, accounting for a large part of the 
increase in inflows to developing countries, particularly those in Asia. 

The most significant development was the sharp rise in portfolio 
capital flows. A new term "emerging markets" entered the lexicon of 
investors, as growing amounts of funds were placed in the bonds and stocks 
of developing countries, especially Western Hemisphere countries. 
Commercial bank loans, which were the main financing vehicle during the last 
surge in capital inflows in the 197Os, have pick up somewhat during the 
early 199Os, but they account for a relatively small portion of total 
inflows. Net capital inflows to developing countries reached a peak in 
1993, and although maintaining a high level, they declined in 1994 with the 
change in the external environment prompted by the strengthening of economic 
recovery in the industrial countries. Rising U.S. interest rates in 
early 1994 triggered considerable turmoil in financial markets world-wide. 
The Mexican devaluation in December 1994 prompted a sell-off of developing 
country securities and continues to influence developments in these markets. 

The first section of this chapter reviews developments in net capital 
inflows to developing countries during the 199Os, with comparisons to 
experiences during previous periods. The second section discusses in more 
detail the evolution of portfolio capital flows, and the final section looks 
at the behavior of bank lending to developing countries. 

2. Total cauital flows 

With the onset of the debt crisis in 1982, net capital inflows to 
developing countries as a group fell sharply. Average annual inflows 
dropped from around $30 billion in 1977.82 to less than $9 billion in 

I/ Prepared by Steven Dunaway and Shogo Ishii 
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1983-89 (Table 1). 1/ Experiences with capital flows during 1983.89 
differed markedly across geographic regions (and individual developing 
countries). Western Hemisphere countries experienced a shift to substantial 
net capital outflows, reflecting the difficulties that many of these 
countries encountered in servicing commercial bank debts. 111 sharp 
contrast, net capital inflows to Asia increased slightly, led by a rise in 
foreign direct investment flows. This development reflected measures taken 
by a number of developing countries in Asia to correct for overvalued 
exchange rates; to open up their economies; to remove structural impediments 
to economic efficiency; and to establish a stable macroeconomic policy 
environment to foster sustained economic growth. 

At the end of the 198Os, the stage was set for a new surge in capital 
flows to developing countries. Continued sound macroeconomic policies and 
strong economic growth in the dynamic Asian economies were accompanied by 
the broadening of economic reforms in other countries of the region (most 
notably China). Around this time as well, major debtor countries in the 
Western Hemisphere were moving to complete the normalization of their 
relationships with creditors, and countries across the region initiated 
economic adjustment programs and comprehensive structural reforms. Similar 
adjustment and reform programs were put in place in several major developing 
countries in Europe. With these policy actions came improvements in the 
domestic economic climates of a broad spectrum of developing countries. 
Adding significantly to these improved climates was a range of measures 
taken to strengthen local financial systems--including banking sector and 
stock market reforms, the rationalization of regulatory regimes, and the 
tightening of financial regulation and accounting standards. These 
developments increased opportunities for investment by foreigners and 
lowered perceptions of country risk, thus triggering strong interest in 
developing country a.s.sets among investors in indrisrrial coucltries. 

Moreover, the external environment for developillg cou~~!:ry financing 
improved in the early 1990s. The slowdown in economic activity in the 
industrial countries and the decline in inter-csi, ra1:cs. p;iri:iculal-ly iu clie 
United States, stimulated investor ill?,:l:c::: iI/ dc~,,l~pin):, Pllru,t:,-y .s<!c:ul~i.ties 
where returns were higher. Lower- inti-l-n;ltiol,cil i.licl?l.e:il. I-ii,:c:i, through 
their impact on the debt servicing costs of developing councr-ies, also 
contributed to reducing perceptions of country risk. R<!gulator-y changes in 
industrial countries--notably the relaxation of rc+st~~-ic: iolis III) i>i~ivat~? 
security placements in the United States -als<i fat i I i [:.,fc:ci ;Icr:i.:;s /Iv 
developing countries to international capital ~na~-k<:t~s. :.:lri I ,. i:i-em;;- I~ur:;il-cl 
global diversification uf portfoI.ios boosted i~l:,c:stor- tlcl,~;u,ti. ?/j I r: 
addition, increasing international. illtcg-aitio!l of p~~~~lncri~i~!. Lcl I>., 
multinational corporations seeking cost ar?d geogl:npl~i<'a I ad.::i~~rngc.s 

1/ These figures exclude net capital flows ot c:ipii.:~l cx11o1-ring coun;.ries 
such as Kuwait and Caudi Arabia. 

'2/ For further discussion of portfolio divrl-sitic:it:iiln. 5~1, Clialltil1. I\) of 
Background Material Part II. 
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Table 1. Capital Flows to Developing Countries, 1977-94 L/ 

(Annual averages. in billions of U.S. dollars) 

1977-82 1983-89 1990-94 

All developing countries 2/ 
Total net capital inflows 

Net foreign direct investment 

Net portfolio investment 
Other J/ 

30.5 8.8 104.9 
11.2 13.3 39.1 

-10.5 6.5 43.6 
29.8 -11.0 22.2 

Asia 
Total net capital inflows 

Net foreign direct investment 
Net portfolio investment 

Other I/ 

Western Hemisphere 
Total net capital inflows 

Net foreign direct investment 

Net portfolio investment 

Other J/ 

Other developing countries 2/ 
Total net capital inflows 

Net foreign direct investment 

Net portfolio investment 

Other L7/ 

15.8 16.7 52.1 
2.7 5.2 23.4 
0.6 1.4 12.4 

12.5 10.1 16.3 

26.3 -16.6 40.1 
5.3 4.4 11.9 
1.6 -1.2 26.6 

19.4 -19.8 1.6 

-11.6 8.7 12.7 
3.2 3.7 3.8 

-12.7 6.3 4.6 
-2.1 -1.3 4.3 

source : International Monetary Fund, World Economic Outlook (m) 
database. 

1/ Flows exclude exceptional financing. A number of countries do not 
report assets and liabilities separately. For these countries, it is 
assumed that there are no outflows, so that liabilities are set equal to the 
net value. To the extent that this assumption is not valid, the data 
underestimate the gross value. Adjustments are also made to the WEO data to 
net out the effects of bonds exchanged for commercial bank loans in debt and 
debt service reduction operations and to provide additional detail on 
selected private capital flows. 

2/ Excludes capital-exporting countries such as Kuwait and Saudi Arabia. 
3J Includes bank lending. 



Ileightened in:erest ill foreign di.rect investment in developing countries 
particularly favoring countries in Asia and the Western llemisphere. 

Ox,er the period 1990.94, sv?-rnge annual net capital inflows to 
developing counts-ies amounted to $105 billion, r;ith inEloc)s illcreasing from 
about $40 bi.llion in 1990 to a peak of $155 billion i.n 1993. During t.his 

pel-iod, thel-e was a marked surge in foreign direct investment. Elows, which 
accounted for a signiEi.cant portion of the increase in net inflows co 
developing countries. However, the most dramati.c chalige was the rise in 

portfolio capital flows, in terms both of absolute levels and the share of 
total illflows. Not: since the opening decades of the twentieth century have 
portfolio capital inflows been a signifi.cant source of financing for these 
countries, 

In Asia, the rise it! net inElows was l.argely accounted for by fol-eign 
di L-ect investment, although this wds accomparlied by a signiEicant ri.se in 
portfolio flows. The data on net foreign direct i.nvestment fl.ows mask one 
important development that took place in the region. Increasingly, some of 
ihe more economical.ly advanced cconomi.es in Asia (Taiwan PI-evince of China, 
Hong Kong, and to a l.esser extent, KOL-ea) became sources of fol-eign dil-ect 
i.nves tmc+nt El ows to other countri.es i.n rhe region. III the Western 
Hemisphere, while foreign direct investment flows rose substantially, most 
of rhe shift from net capi.tal outElows in 1983.89 to inflows in 1990-94 was 
accounted for by portfolio capital inflows. 

‘The inter-national economic cl imnte began to change in 1994, as economic 
1-ecovel-y in the industrial countries stl-engthened. ‘The major impact of this 
development was seen in net par-tfol.io capital flows to developing countries. 
En!-ly in the year, incl-eases in interest rates triggered considerab1.e 
r~~~bul.ence ii1 financial markets wol-ld-wide. As ri result, intel-est in 
dex~eloping country iw:estments waned nlld new i.ssues of securities i.n 
incernationnl markets by borrowers i.n developing countries fell 
significantly. With the restoration of relati.ve calm i.n the markets after 
May 1994, developing countries I-etun~cd to iliteunati.onal hond and equity 
iuarkets I but the terms on new i.ssues WP,.~ l.ess favorable and only the better 
credit I-isks maintained access. ‘The Mexican devaluation in December 1994 
pl-ecipitated a broad sr1.l:off of developing country securities by foreign 
invesco~-s in late December and eai-1.y January 1995. While selling pressures 
b.‘c?i~c concerirratrd in Westel-n Hemi sphel-? Imarkets, they tempol:ari ly spL-ead to 
Asiali Imnl-kets in midiJanuary. Westerr~ llemisphe~-e markets generally 1-emained 
untl(:~- ~I-SSSII~E until mid-ApI:i.l. Ill Collfl-ast, Asian markets recovered and 
appeal: i:o be esperi.enci.ng some renewed i.nfl.ows of portfolio capital. Since 
Decembcf: 1.994, issuing activity in internati.onal bolld markets has been weak 
n!ld equity issuance has come to a virtual halt. Most bonds issued i.n 
incernntional Imarkets have been placed by Asi.an entities. 

3. Portfolio capital Flaws 

1’orl:fol io capital flows Tao developilig countI-ies consist of 
i.lltel-national placements of: bonds, issues of equi.rifs iii inrernati.oI,;il 
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markets, and purchases by foreigners of stocks and financial market 
instruments in developing countries' domestic markets. Over the period 
1990-94, international bond issues have been the major source of external 
funding for developing countries. International equity issues have also 
been an important funding source, but to some extent they may have simply 
served to spark the interest of investors in developing country stocks. The 
fastest growing segment of portfolio flows appears to have been direct 
purchases of securities in domestic markets. Data on these flows are 
limited; however, the rapid growth (both in terms of numbers and net asset 
holdings) of mutual funds dedicated to investing in developing country 
securities (so-called emerging markets mutual funds) suggests that by 1994 
inflows generated by direct securities purchases were at least on a par with 
funds raised through bond issues. 

a. International bond placements 

Bond issuance by developing countries in international capital markets 
grew from $6 billion in 1990 to more than $59 billion in 1993, before 
declining slightly to $57.6 billion in 1994 (Table 2 and Chart 1). In 
relation to total bond issuance in international markets, the share of 
developing country issues rose from 2.8 percent in 1990 to 12.4 percent in 
1993. Most of the proceeds of developing country bond issues over the 
period represented net capital inflows, as maturing bonds issued by 
developing countries amounted to about $32 billion during 1990-94. Although 
the range of borrowers widened significantly, most of the bonds were issued 
by borrowers from a limited number of Asian and Western Hemisphere countries 
and a few issuers in Europe. Private sector borrowers accounted for nearly 
half of bond issues by developing countries. 

With unsettled conditions in international bond markets early in 1994, 
access to the market over the course of the year tended to be restricted to 
better quality developing country borrowers. Nonetheless, developing 
countries placed almost as many bonds as in 1993. Asian entities became the 
largest issuers, placing roughly half of the total bonds issued by 
developing countries in 1994. Entities in the Western Hemisphere continued 
to be major issuers, although total bond placements by borrowers in the 
region declined significantly. Mexico remained the single largest borrower 
among developing countries, despite the fact that its issuance activity fell 
off sharply during the course of the year. Bond issues by Argentina and 
Brazil, while remaining quite large, also were down significantly from their 
1993 levels. In other regions, South Africa and Israel stepped up bond 
issuance in 1994, while issuance by Hungary and Turkey declined sharply, 
reflecting a deterioration of economic conditions in these countries. 
Following the Mexican devaluation, only a small number of developing 
countries, primarily Asian countries, have issued bonds in international 
markets, with total issues in the first quarter of 1995 amounting to 
$4.8 billion, only one-third of the quarterly average rate of issues in 
1994. 
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The terms of new issues by developing countries improved significantly 
during the 1990s. The average yield spread at launch for U.S. 
dollar-denominated issues declined from over 400 basis points in 1991 to 
288 basis points in the first quarter of 1994 (Table 3). I/ The narrowing 
of spreads reflected a general improvement in credit ratings for developing 
countries, with several sovereign borrowers achieving investment grade 
ratings in the past few years. 2/ Over the period, Mexico set the tone 
for much of the market. The spread on Mexican sovereign issues narrowed 
from 800 basis points in 1989 to around 200 basis points at the end of 1993. 
As the first debt-restructuring country to reestablish access to 
international financial markets, Mexico tended to set a benchmzk for 
measuring the riskiness of sovereign debt issues by other developing 
countries in the Western Hemisphere and other regions, particularly those 
with sub-investment grade ratings. Asian countries with good debt-servicing 
records have generally commanded lower spreads, reflecting the high credit 
ratings that generally have been assigned to them by major credit-rating 
agencies. Sever-eign borrowers continued to pay lower spreads than private 
sector borrowers, although private entities have achieved notable 
improvements in spreads in recent years. 

In the second quarter of 1994, spreads began to widen, reflecting the 
unsettled market conditions triggered by the increase in U.S. interest 
rates. The widening of the average spread during this period may not fully 
reflect the deterioration in market conditions, since bonds were issued 
primarily by higher-rated borrowers and carried shorter maturities. In the 
fourth quarter of the year, the average spread rose to 255 basis points 
following additional increases in U.S. interest rates. After the 
devaluation of the Mexican peso, activity in the new issue market dropped 
off sharply, but a deterioration in spreads was evident in an increase in 
secondary market yield spreads on developing country Eurodollar bonds and in 
stripped yield spreads on Brady bonds (Charts 2 and 3). After lengthening 
through the early 199Os, the average maturity of bonds issued by developing 
countries shortened from seven years in the first quarter to five years in 
the fourth quarter of 1994. 

The U.S. dollar has been the dominant currency for developing country 
bond issues, accounting for about 70 percent of the total over the 
period 1990-94 (Table 4), before declining to 55 percent in the first 
quarter of 1995.' The large share of the U.S. dollar sector partly reflected 
U.S. investors' greater interest in high-yielding securities. The yen 
sector's share in the total rose from 7 percent in 1990 to 13 percent in 
1994, and further to 34 percent in the first quarter of 1995. Asian 

L/ The yield spread is a proxy for the riskiness of developing country 
bonds. It is measured as the difference between the yield on a developing 
country bond issue and the yield on a risk-free asset, proxied by the yield 
on a U.S. Treasury security of comparable maturity. 

2/ Including Chile, China, Colombia, the Czech Republic, Indonesia, 
Israel. and South Africa. 
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CHART 2 
SECONDARY MARKET YIELD SPREADS ON SELECTED ‘EUROBONDS 
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CHART 3 
SECONDARY MARKET STRIPPED YIELD SPREADS ON 

SkLECTED BRADY BONDS, January 1994 - March 1995 
(In basis point.) 
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borrowers continued to dominate the yen sector owing to close economic 
relations with Japan and preferences of Japanese investors. Nonetheless, 
several non-Asian borrowers (notably Hungary, Mexico, and Argentina) have 
placed yen issues. Bond issues in deutsche mark, principally by European 
borrowers and some borrowers in the Western Hemisphere, remained relatively 
small and tended to be focused on investors in Germany. Issues in other 
currencies were minor over the period, although some European and Western 
Hemisphere borrowers more actively tapped smaller currency markets, 
including the Austrian schilling, Swiss franc, Danish krone, and Spanish 
peseta, as financial market conditions tightened in 1994. 

Regarding the composition of bond issuers, non-sovereign borrowers 
accounted for the vast majority of bonds placed during 1990.94. The 
principal exceptions were Hungary and Turkey where virtually all bonds were 
government issues (Table 5). Financial institutions have been the leading 
borrowers in many countries. hong thr 12 largest borrowers, the financial 
sector's share was particularly high in several countries, ranging from 
around 60 percent in Brazil and China to 40-50 percent in Hong Kong, 
Indonesia, Korea, and Mexico. 1/ Other non-sovereign issuers tended to be 
well-established companies with large domestic market shares or strong 
export potential. Petroleum, telecommunications, and public utility 
companies were major issuers in Argentina, Brazil. and Mexico; real estate 
companies led issuers in Hong Kong; and steel and electrical companies were 
the largest issuers in Korea. 

b. International equity ~lacrments 

Placements of new equity issues in international markets by developing 
country companies also grew rapidly over the 1990-94 period, in part 
reflecting the privatization of public sector companies by several 
countries. Funds raised over this period totaled nearly $46 billion, with 
the value of issues rising from $1.7 billion in 1990 to $18 billion in 1994 
(Table 6). Developing countries' share in total international equity issues 
increased from 16 percent in 1990 to 41 percent in 1992, but declined to 
19 percent in 1994, as issuance by companies in industrial countries picked 

UP' New placements of developing country equities trailed off sharply in 
December 1994, and total issues amounted to only $601 million in the first 
quarter of 1995. 

Like bonds. international equity placements have been dominated by 
Asian and Western Hemisphere companies. Placements by Asian companies 
totaled nearly $25 billion in 1990-94, with roughly half of such issues 
taking place in 1994 alone. The leading issuers were Chinese companies 
($5.6 billion), 

L/ Large foreign placements of bonds raises important questions as to the 
rapacity of the financial sector in a developing country to intermediate 
capital flows effectively and efficiently. Chapter VII of the Background 
Material Part I, looks at the implications of large capital inflows on 
developing countries' financial systems. 
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followed by companies in India ($3.6 billion, mat of which was placed 
in 1994) and in Hong Kong and Indonesia ($3 billion each). Western 
Hemisphere companies placed equity valued at nearly $19 billion during 
1990-94. Mexican firms led all issuers with $11 billion placed; however, 
new equity placements were at their highest level in 1991 and declined 
subsequently, partly reflecting the completion of some major privatizations. 
In 1993, issuing activity by Mexican firms was subdued in the first three 
quarters of the year owing to uncertainties regarding passage of the North 
American Free Trade Agreement (NAFTA); and with the agreement's passage. new 
issues rose sharply in the final quarter of the year. In 1994, Mexican 
equity placements in the first quarter were less than half of their fourth 
quarter 1993 level and proceeded to decline further over the course of the 
year. Argentine equity issues amounted to $4.3 billion in 1990-94, with 
most of these funds being raised in 1993 with the partial privatization of 
the state-owned oil company. 

An increasing share of developing country equities has been placed in 
international markets through equity-based instruments, such as American 
Depository Receipts (ADRs) and Global Depository Receipts (GDRs). I" 1994, 
ADRs and GDRs accounted for 78 percent of total equity issues by developing 
countries. These facilities permit shares to be traded on industrial 
country exchanges, with the potential for raising liquidity, reducing 
settlement time, lowering settlement risk, and thus, broadening the investor 
base. Most Western Hemisphere companies have placed international equity 
issues almost exclusively through ADR/GDR programs in 1993-94. 

International equity placements by developing country companies have 
been concentrated in the telecommunications, banking, electrical, and 
petroleum industries in 1990-94 (Table 7). On an individual country basis, 
telecommunications companies accounted for a significant share of issues by 
Indonesia, Mexico, Pakistan, and Thailand. Financial institutions were 
major issuers in Hong Kong, Indonesia; and Mexico. The electrical equipment 
and electronics industries in Hong Kong and Korea, and the transport 
industries (including shipbuilding) in China, India, and Korea were 
important issuers. The government privatization program made the petroleum 
company the largest issuer in Argentina. 

c. Direct portfolio investment in developirlg country markets 

The information available suggests that direct purchases by foreigners 
of developing country securities in domestic markets have become a" 
increasingly important source of portfolio flows to developing countries. 
In particular, emerging markets mutual funds have expanded rapidly irl recent 
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years. L/ The number of such funds reached 594 by the end of 1993 with a 
total net asset value of $90 billion (Table 8). In 1994, despite turbulent 
market conditions in many developing country markets, the growth of those 
funds picked up significantly, probably reflecting the time lag involved in 
establishing these funds; the number of funds increased to 908 and their 
total net asset value rose to $132 billion. Much of the increase in the net 
assets took place in the second half of the year despite declines in stock 
prices in most developing countries (Charts 4 and 5). It was largely 
accounted for by open-end equity funds domiciled in the United States 
(Tables 9 and 10). Net purchases of bonds and equities through emerging 
markets mutual funds are estimated to have amounted to $100 billion in 
1990.94, with $18 billion in purchases taking place in 1993, and $64 billion 
in 1994 (Table 11). 2/ 

Emerging markets mutual funds have focused on equities in Asia, with 
the net asset vaIue of those funds dedicated to Asian markets accounting for 
58 percent of the net asset value of all emerging markets mutual funds in 
1994. I" contrast. mutual funds dedicated to the Western Hemisphere 
increased more moderately, with their share remaining at about 12 percent of 
total net aSSet value. Among dedicated country funds, Korean funds are the 
largest on the basis of net asset value, followed by India, Taiwan Province 
of China, Thailand, and China. The fastest growing segment of the market 
has been the global emerging markets mutual funds, which do not exclusively 
target specific countries or regions; the net asset value of these funds 
rose to 28 percent of the total in 1994. Global mutual funds (which invest 
in foreign securities but are not dedicated to emerging market investments) 
have also become major holders of developing country securities; however. 
comprehensive data on the activities of these funds are not readily 
available. 

Events in Mexico in December 1994 prompted a sell off of equities on 
developing country markets worldwide, with pressures being concentrated and 

I/ An emerging market mutual fund is defined as one that holds at least 
60 percent of its assets in developing country securities. Data on the 
activities of these funds provide only an indicator of direct security 
purchases. Information on other major investors, including global mutual 
funds, other institutional investors (such as pension funds and hedge 
funds), and high net worth individuals, is limited. 

2/ An approximation for net purchases of developing country equities by 
emerging markets mutual funds can be obtained by adjusting the changes in 
the funds' net assets for share price changes. To the extent that emerging 
markets mutual funds hold part of their portfolios in cash, industrial 
country assets, or equities issued by developing countries in international 
capital markets, net purchases estimated in this way may misstate actual 
purchases of emerging markets securities in domestic markets. Moreover, 
changes in the index&s used to measure share prices (the IFC investible 
indexes) may not accurately proxy actual changes in the value of the 
portfolios of the emerging markets mutual funds. 
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Share Price Indices for Selected Markets in Latin America, 
January 1993-March 1995 

(IFC weekly investoble price indices. December 1988=100) 

Source: Internotion. Finance Corporofion (liC), imcrglng Harkefr Dora Bare 
I/ *rg.ntina. Brazil. Chm,., Calambla. u.xico. and Ye”elYcI0. 
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Share Price Indices for Selected Markets in Asia, 
January 1993-March 1995 

(IFC weekly investable price indices, Oecember 1988=100) 

Source. lnfLr”atlonal / snonc* Corporohon (“C). i”lerg,ng Market3 Data tlarc 

I, India Korea. Molo,i,a. Pn!%3,on. Ph,llpp,“cr. Taiwan Prarinc. Of Chino. and Th.,lO”d. 
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Table 9. Emerging Markets Open-End Mvtual Funds, December 1993-December 1994 
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Table 11. Net Bond and Equity Purchases by Emerging Markets 
Mutual Funds, 1990-94 L/ 

(In millions of U.S. dollars) 

1990 1991 1992 1993 1994 

Equities 

Global 

Asia 
Regional 
China 
Hong Kong 
India 
Indonesia 
Korea 
Malaysia and Singapore 
Pakistan 
Philippines 
Taiwan Province of China 
Thailand 
Viet Nam 

Latin America 
Regional 
Brazil 
Chile 
Mexico 

Europe 
Regional 
Hungary 
Russia 
Turkey 

Africa/Middle East 

Bonds 

Total funds 

6.464 2.511 

1.076 457 

&.&g 1.798 
1,976 876 

26 40 
-_ _. 

412 2 
285 146 
407 352 
331 54 

__ 25 
302 -69 
368 427 
525 -64 

__ 9 

652 36 
185 267 
244 -60 
124 -13 

99 -158 

103 199 
102 141 

-. __ 
__ 

1 58 

8.448 17.559 58.150 

3.908 m 22.449 

3.385 11.355 26.039 
1,577 9,177 20,524 
1,016 790 2.165 

271 290 168 
-77 377 1,851 

30 -74 66 
342 791 544 
-64 -62 -11 

34 82 190 
3 -80 67 

388 461 350 
-150 -445 -73 

16 47 198 

678 
446 
108 

11: 

1.362 7.587 
1,625 6,574 

-120 475 
-219 686 

76 -148 

393 
313 

__ 
__ 
80 

24 

827 

9.275 

-448 
-336 
-125 

ii 

1.085 
803 
104 
183 

-5 

42 990 

248 5.482 

17.807 63.632 

sources : Emerging Markets Fund Research, Inc.; Lipper Analytical 
Services, Inc.; and staff estimates. 

lJ Estimated by deflating changes in the stock of fund net assets by 
International Finance Corporation (IFC) investable share price indices for 
equities and by the J.P. Morgan Eurobond price index for bonds. Data for 
1993-94 are based on Lipper Analytical Services, Inc. and are not comparable 
to data for 1989-92 which are estimated on the basis of data provided by 
Emerging Market Funds Research, Inc. 
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sustained only in major Western Hemisphere markets. Actual or anticipated 
redemptions by shareholders led mutual funds to sell equities across Western 
Hemisphere markets and, on a more limited and temporary scale, in some Asian 
markets. Global mutual funds are reported to have been the largest sellers, 
while selling by emerging markets mutual funds has been more limited. This 
picture may change, however, since it is anticipated that the dedicated 
emerging markets funds will post significant losses in their net asset 
values in the first quarter of 199s. Such losses could induce redemptions 
and further selling into Western Hemisphere markets where market liquidity 
is already strained. 

Investment in bonds by emerging markets mutual funds has been small, 
compared with equity investment. The total net asset value of emerging 
market bond funds was only $8 billion at the end of 1994, compared with 
$6 billion at the end of 1993. Market participants reported that non- 
dedicated general mutual funds, such as short-term bond funds, have heavily 
invested in short-term developing country government securities. These 
funds were reported to have invested a substantial share of their assets in 
Mexican Tesobonos prior to the devaluation in December 1994 and to have sold 
off a significant part of their holdings in the aftermath of the crisis. 
While large relative to the total assets of the funds, their holdings, 
nonetheless, were only a small fraction of all Tesobonos held by 
nonresidents of Mexico. 

d. Investor base 

Comprehensive statistics are not available on the composition of the 
investor base in developing country securities. A crude picture, however, 
emerges from an examination of the partial information available and from 
anecdotal evidence. In the late 1980s and early 199Os, institutional 
investors (principally pension funds and insurance companies in the United 
States and the United Kingdom) began to show interest in the securities of 
developing countries in Asia--particularly the dynamic economies--as part of 
efforts by these investors to diversify their portfolios. &/ In contrast. 
market participants report that, in the early stages of the resurgence of 
inflows to developing countries in the Western Hemisphere, the largest 
source of inflows was returning flight capital. 

In the early 1990s. mutual funds began to expand their investment 
activities in developing country securities. At the same time, an 
increasing number of emerging markets mutual funds were established, first 
in the form of closed-end funds and then increasingly as open-end funds. 
The majority of these mutual funds are located in the United States and the 
United Kingdom--traditional locations for fund managers--but they attract 

1/ For further details on the changing role of institutional investors 
see Chapter IV of Background Material Part II. 
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money from investors throughout the world. I/ By the end of 1994, there 
were at least 260 closed-end mutual funds and 648 open-end mutual funds 
dedicated to investing in emerging markets. Pension funds also expanded 
their holdings of developing country securities, moving beyond Asia to 
invest in Western Hemisphere assets. While these investors have 
significantly increased their holdings, they still place only a fraction of 
their portfolios in international investments, and of this amount only a 
small portion in developing country securities. Emerging market securities 
as a distinct asset class developed over the early 1990s and was firmly 
established by 1993. 

The 1993-94 period witnessed a rather rapid expansion in the number of 
investors in developing country securities; however, there was a distinct 
tendency for these investors to have similar characteristics (for 
example, mutual funds). In particular, they tended to have similar 
risk/return preferences and methods of operation. Moreover, since 
securities markets in developing countries generally are not very deep, 
there was a concentration of investments in the largest markets and in the 
biggest issues. MOreOVer, in the face of actual or anticipated redemptions, 
the mutual funds sold securities across a range of countries outside of 
Mexico, especially those in the Western Hemisphere, in order to maintain the 
relative shares of the various assets in their portfolios roughly in line 
with their targeted allocations. Because of the concentration of 
investments, markets in Argentina and Brazil were strongly affected. 

4. Bank lending 

Thus far in the 199Os, the level of bank lending to developing 
countries has remained relatively unchanged and a relatively small source of 
financing for these countries (Table 12). 2/ In relation to total mediun- 
and long-term bank commitments., the share of developing countries also has 
declined, falling from a high of 24.6 percent in 1991 to 12 percent in 1994. 
The weighted average spread on bank loans over LIBOR has risen steadily from 
64 basis points in 1990 to 107 basis points in 1994. At the same time, the 
average maturity of loans shortened from 9.5 years in 1990 to 6.8 years in 
1994. The U.S. dollar remained the most important currency of denomination, 
accounting for nearly 80 percent of total bank loans to developing counties 
in 1994, followed by the pound sterling. 

i/ For example, Japanese investors placing money in 
U.S. dollar-denominated funds investing in developing country securities 
tend to have their transactions cleared through New York. Thus, a portion 
of Japanese portfolio investment abroad recorded in the balance of payments 
accounts as an outflow to the United States may actually be flows through 
the United States to developing countries. 

2/ These data cover commitments that are not insured by export credit 
agencies. 
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Table 12. Beak Credit Cawikmsnta by country or Re8io” of De,tination, 1990-94 1, 
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The bulk of medium- and long-term bank commitments to developing 
countries continued to be concentrated in Asian countries, which had not 
experienced debt serving difficulties in the past. New commitments to Asian 
developing countries increased over the 1990-94 period, particuIarIy after a 
smell decline in 1992. Loan commitments rose to $15.7 billio" in 1993 and 
to $20.4 billion in 1994, largely reflecting increased borrowing by private 
entities in Indonesia and Thailand. Indonesia was the largest Asian 
borrower in 1990-94 receiving loans totaling $16.6 billion; it was followed 
by China ($14.1 billion), Thailand ($13 billion), and Korea ($11.8 billion). 

Bank commitments to Western Hemisphere countries have remained 
relatively small and relatively widely disbursed across major countries in 
the region. Mexico was the largest borrower over the 1990-94 period, but 
has borrowed very little from banks in the last two years. I" contrast, all 
new loan commitments to Argentina have occurred in 1993 and 1994. Bank 
lending to Europe also has remained relatively small, declining somewhat in 
recent years. Turkey was the largest borrower until 1994, when its access 
to bank credits was sharply reduced reflecting its economic difficulties. 
Bank loan commitments to other European countries remained small, although 
some Eastern European countries, including Hungary, increased their recourse 
to bank borrowing over the 1990-94 period. 

III. Evolution of the Mexican Peso Crisis I/ 

1. Introduction 

On December 20, 1994, the Mexican peso was devalued by about 
15 percent. Two days later, market pressures led to the free float of the 
Mexican peso and in the months that followed the peso reached a level less 
than half of its predevaluation rate. With the benefit of hindsight, the 
Mexican peso crisis reflected several factors, including the size of its net 
capital inflows in the early 199Os, the emergence of internal and external 
macroeconomic imbalances, the concent:ration of its government debt at the 
short end of the maturity spectrum, t.he currency composition of its debt, 
and problems in the banking system. The situation in Mexico did not 
stabilize u"ti1 a package of multilateral and bilateral assistance was 
provided and until a credible program of adjustment was put in place. 
However, before the Mexican crisis was resolved, financial market pressures 
had spilled over into several other countries, end the countries most 
affected were in the Western Hemisphere (namely, Argentina end Brazil:). 

This chapter describes the Mexican peso crisis. Section 2 discusses 
the surge in capital inflows into Mexico during the early 1990s. Section 3 
reviews developments in 1994 leading up to the devaluation, focusing on 
internal and external factors, macroeconomic trends, and the behavior of 
financial markets. Section 4 describes the crisis itself, including the 

L/ Prepared by John Montgomery 
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devaluation and floating of the peso in late December 1994, examines the 
difficulties in rolling over tesobonos and problems in the banking system, 
a"d discusses the evolution and the" subsequent resolution of the crisis in 
the first quarter of 1995. Section 5 describes the spillover effects in 
other markets. 

2. Capital inflows, 1990-93 

In the period 1990.93, Mexico was the recipient of $94 billion in net 
capital inflows, or roughly one-fifth of all "et inflows to developing 
countries. Annual "et inflows to Mexico reached a peak of $34 billion in 
1993, representing 21 percent of developing country inflows. I" part as a 
result of these inflows, foreign exchange reserves increased rapidly in 
Mexico, from a level of $6.3 billion at end-1989, to $25.1 billion at end- 
1993. Foreign exchange reserves continued to increase in Mexico in early 
1994. 

A large portion of the "et capital inflows to Mexico consisted of "et 
portfolio investment. Over the 1990-93 period, "et portfolio inflows 
amounted to $61 billion, reaching an annual peak of $28 billion in 1993. 
Net foreign direct investment totaled $16.6 billion over the period 1990-93. 

The Mexican equity market received much of the net portfolio investment 
inflows. Over 1990.93, $22 billion of foreign investment flowed into the 
Mexican stock market, including nearly $11 billion in 1993. On the strength 
of these net portfolio inflows, the Mexican stock market boomed. The Balsa 
index rose 436 percent in dollar terms over the period 1990.93. The most 
rapid rise occurred at end-1993 and the beginning of 1994, as markets 
reacted to the ratification of the NAFTA. 

3. The Builduu of pressures in Mexico in 1994 

a. Domestic and international events 

As described in Table 13, a series of domestic and international events 
affected Mexican financial markets in 1994. The first such event was the 
unrest in the state of Chiapas in January. This was soon followed by a 
period of turbulence in international bond markets that came after the 
25 basis point.i"crease in the U.S. Federal funds rate, to 3 114 percent, on 
February 4. This relatively small increase was widely, and apparently 
correctly, see" as the first in a series of interest rate increases in the 
United States, and in the industrial countries generally. The rise in 
interest rates reflected the improved economic conditions and prospects in 
the industrial countries, which had entered a period of expansion after 
years of low growth or recession. For the two-month period following the 25 
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Table 13. Chronology of Major Events in Mexican Crisis and its Spillover Effects 
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Table 13 ~concluded~. Chronology of Major Events in Mexican Crisis and its Spillover Effects 

January 12 

January 13 

January 14 

Jmu’ry 15 

January 16 

January 17 

January 26 

J.“Y’ry 31 

February 15 

Fabrvary 21 

February 22 

Februar” 24 

March 3 

March 5 

March 6 

March 10 

March 9 

March 10 

U.S. authorlt~er propose B program to ~"arantee Mexico's debt. 

Rumorr of a baht devaluatlo" sweep Thsi markets. 

Hungary ca"celr a privatlzation deal and T-ernoYes the pri".tiP.tlO" comnlsaioner. 

Thai authorities arrange tsmporary swap facility to defend baht. 

A tamporary. automatic hait to trading in the Phllipplne peso is called on .J,,,,,y 13 
after a laree depreciation that day. 

HO"& Kong Monetary Authority raises interbank rate5 more than five percentage points 
I" rsaponae to pressure on Hong Kong dollar. 

Indonesia leaver the forsi8" exchange lvl"dOW open an Saturday. 

Direct talks batIves" t4sxicr.n ~O"ernre"t and zapatista rebels begin. 

1ndanenian authorities raise official discount rate 50 basis point& 

Canada raises rates for third time in nine days. 

Mexico SiB"S a letter Of intent on a $7.8 billion IMF standby Credit. 

Mexico and United states sign loan agreement. 

Mexico takes over holding company for Banpi*. 

ma EPA paritisa Of the Spanish pessta and Portugusre escudo are lowered. 

Brazil shifts fluctuation bands for real and slates further adjustment for by. 

BrariL shift" real b@."dS a&al" and institvter several measures aimed at increase* 
capital inflows and decreasing 0"tfhwS. 

nexicsn BCD"DrniC pro&r&n a"no"nced. 

nexiean avttlorities a""OY"Ce a p'o8'm to restr"Ct"re bank loans to smalls and 
medium-sized companisr. 



28 

basis point increase, world interest rates increased relatively 
sharply. I/ In the course of 1994, U.S. official interest rates were 
raised five times, and the Federal funds rate reached 5.5 percent by end- 
November. 

Other political events in Mexico also affected financial markets, On 
March 23, 1994, Luis Donald0 Colosio, the presidential candidate of the 
ruling PRI party, was assassinated. The political situation stabilized in 
Mexico during the summer, culminating in the victory of PRI candidate 
Ernesto Zedillo in the presidential election on August 21. HOWeVer, 
political difficulties surfaced again on September 28 when PRI secretary 
general Jose Francisco Ruiz Massieu was assassinated. Shortly after the 
newly elected President Zedillo took office on December 1, 1994, violence 
occurred again in Chiapas on December 19, just before the devaluation of the 
peso. 

In addition to these political and international events, macroeconomic 
fundamentals in Mexico could be interpreted as having contributed to 
financial market stress in Mexico during the course of 1994. One factor 
that contributed to the internal imbalances was that the Bank of Mexico 
followed a policy of sterilized intervention in 1994 when the peso came 
under pressure, first in the April-March period and later in November and 
early December. This sterilized intervention had the effect of maintaining 
the stock of base money in the presence of a decline in the demand for 
pesos; in effect, the decline in foreign exchange reserves in Mexico were 
offset by an increase in the Bank of Mexico's net domestic assets. This 
policy maintained relatively low interest rates early,in the year when 
industrial country interest rates increased, and later in the year in the 
presence of heavy selling pressures on the Mexican peso. In addition, 
domestic credit expanded rapidly in Mexico, and the current account deficit 
widened from 6.4 percent of GDP in 1993 to 8.0 percent in 1994. The rise in 
Mexico's external deficit reflected a sharp rise of 20 percent in the value 
of imports, compared with a 14 percent rise in the value of exports. Thi.s 
rise in imports reflected. in part, a 35 percent appreciation of the real 
effective value of the Mexican peso in the four-year period ending in 
February 1994. During the period from February through November 1994, the 
real effective value of the peso declined 9 percent, however. 
Counterbalancing the emergence of these apparent macroeconomic imbalances in 
1994 were some positive developments, including a reduction in inflation and 
the maintenance of balanced government fiscal accounts. 2/ 

i/ For a detailed description of this turbulence and its implications for 
international capital markets see International Monetary Fund (1994a). 

LQ For a more detailed discussion of the macroeconomic events in Mexico 
in 1994 see "Factors Behind the Financial Crisis in Mexico," Annex I, in 
World Economic Outlook-Boxes and Annexes, EBS/95/38 (March 17. 1995). 
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b Financial market developments in 1994 

(1) Flows and reserve changes 

(a) Eauitv flows 

Foreign investment in the Mexican stock market peaked in late 
1993 and early 1994, with the passage of NAFTA (see Chart 6). Equity 
inflows fell off sharply in March, reflecting pressures following the 
incl-ease in interest rates in the United States in February and later in 
other industrial countries. Following the assassination of presidential 
candidate Colosio in March 1994, there was a net outflow of capital in 
Aprils, the first such outflow since July 1992. Net foreign investment 
I-urned positive again in the period between end-April and the end of the 
Summer, but outflows resumed again in the Fall, when there was a net outflow 
of $744 million in the three-month period of September through November. 

(b) Government debt restructuring 

Mexican public finances also came under pressure in 1994. As 
a result of the events early in the year and the ensuing financial 
pL-rssure*, the Mexican government altered its financing strategy and shifted 
from standard, peso-denominated debt (principally cetes) to debt indexed to 
the peso-dollar exchange rate (Chart 6). The government began to make 
heavier use of tesobonos, which are short-term debt securities paid in pesos 
but indexed to the U.S. dollar. 1/ In April 1994, the government reduced 
peso debt by MexN$17 billion while at the same time it increased tesobono 
debt by MexN$22 billion. As a share of total Mexican debt, tesobonos 
conr:inued to increase in the period after April until end-November, when 
chry accounted for 50 percent of the value of all Mexican government 
securities outstanding; tesobonos had accounted for 6 percent of Mexican- 
government debt at end-February 1994. 

The attractiveness of tesobonos relative to cetes increased 
wit~lr the exchange market pressures that resulted from the Colosio 
assassination in March. These pressures led to a sharp increase in interest 
rat-es on cetes (Chart 7). As yields on cetes increased. the spread between 
yields on cetes and tesobonos increased from 437 basis points in mid-March 
to 735 basis points at the beginning of April and then to 870 basis points 
by ind~Apri1. The spread between the yields on these two instruments 
~refli!ct~.s. in part, investor perceptions of exchange rate risk. z/ 

L/ See the more detailed discussion below in Section 4.b. 
2,' Srr "The Mexican Foreign Exchange Crisis from the Perspective of the 

Spec,1lative Attacks Literature," Chapter IV of the Background Material 
P:1r:t I. 



30 

(c) Reserve changes 

In retrospect, foreign exchange reserves in Mexico clearly 
reflected these growing concerns in financial markets (Chart 8). Reflecting 
successful macroeconomic adjustment in the early 1990s and sizable net 
capital inflows, foreign exchange reserves reached a peak of $29.3 billion 
in Mexico by end-February 1994. Financial pressures on the Mexican peso 
following the Colosio assassination led to a decline in reserves of 
$3.4 billion in March and a further decline of $8.2 billion in April. With 
these financial market pressures subsiding temporarily beginning in May, the 
stock of foreign exchange reserves remained fairly stable until end-October. 
In November, selling pressures on the Mexican peso increased again, and 
foreign exchange reserves in Mexico declined $4.8 billion. This reduced the 
stock of reserves to $12.9 billion by end-November. The decline in reserves 
in November was not publicly announced until after the devaluation of the 
Mexican peso in December. 

(2) Evolution of financial Drices 

In the eleven months leading up to December 1994, Mexican interest 
rates, Mexican stock prices, and the peso-dollar exchange rate all 
experienced periods of turbulence. Up until the devaluation of the peso, 
the peso-dollar exchange rate was allowed to fluctuate in a band consisting 
of a fixed lower limit (on the peso appreciation) and an upper limit that 
increased by MexN$0.0004 per day. At the beginning of 1994, the peso-dollar 
exchange rate fluctuated within a narrow trading range until February 22, 
when it began a 4 percent decline over the next two months. At the end of 
this two-month period, the peso had reached the lower end of the 
intervention band. 

Short-term peso interest rates increased significantly after the 
Colosio assassination; interest rates on 91-day cetes rose from 10.1 percent 
on March 23 to 17.8 percent one month later. In the period from April to 
December, the peso-dollar rate mostly remained near the upper intervention 
limit, appreciating away from the intervention limit only twice, at the end 
of April and again in August. Likewise, short-term interest rates remained 
fairly steady until July, with rates on cetes fluctuating between 16 and 
18 percent. In early August, as the peso strengthened temporarily, interest 
rates declined, and from then until the end of November rates fluctuated in 
the range of 13 to 15 percent. 

The Mexican stock and bond markets also showed signs of pressure. 
Spreads on Mexico's Brady bonds over comparable U.S. Treasuries began to 
widen in January as violence flared up in Chiapas. Between the beginning of 
the year and the week of the Colosio assassination in March, spreads on 
Mexican (par) Brady bonds increased about 140 basis points. After the 
Colosio assassination. spreads increased an additional 220 basis points, and 
reached a peak of 528 basis points on April 21. From May through November, 
Brady spreads fluctuated in the 300-460 basis points range, well above their 
levels before the Colosio assassination. 
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Chart 6. Mexico: Government Debt Outstanding and Stock Market Flows, 
January 1993-March 1995 
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Prices on the Mexican stock market increased in January 1994, 
reflecting in part the perception that the NAFTA agreement would improve 
corporare performance in Mexico (Chart 9). Stock prices began to declint?. 
howe"er, with the increase in interest rates in February. The Balsa reached 
a 1990s high on February 8, but by April 20, the Balsa had declined 
37 prrcent in dollar terms. The stock market recovered in May and was 
rspecially strong in August, but then began a gradual decline in September. 

4. Thr Crisis in Mexico 

As is typical of crises, the financial situation in Mexico unfolded 
rapidly. As a result of the financial pressures in the first two weeks of 
December 1994, the peso was devalued on December 20. Reflecting continuous 
pressure during the next two days, and a steep decline in reserves, the peso 
was allowed to float on December 22, after which Mexican financial markets 
experienced heavy selling pressures. These pressures were exacerbated by 
two factors. First, the value of Mexico's dollar-linked tesobono debt 
increased sharply as the peso depreciated. Second, the depreciation of the 
peso and the associated rapid rise in domestic interest rates increased the 
amount of nonperforming loans in the Mexican banking system, in part because 
m"st loans in Mexico have floating interest rates that quickly reflect 
market rates. The immediate crisis was resolved during the early part of 
1995: on January 31 the United States announced a lending program; on 
Febl-uary 1 the IMF approved the largest stand-by arrangement in its history; 
and throughout the first quarter the Mexican government announced policy 
II~Fasures The financial market pressures in Mexico spilled over into a 
number of other markets, including those of Argentina and Brazil, and led t" 
a general reevaluation and rebalancing of international portfolios by 
institutional investors, which affected countries in Asia as well. 

a. Financial market developments during 
the devaluation and floatinE of the "es" 

After a gradual decline in the Mexican stock market in the Fall of 
1994, downward pressures on prices intensified in early December. In dollar 
terms, :he Mexican Balsa declined 9 percent from December 1 to December 16 
(Cllal-t 9). Violence erupted in Chiapas on Monday, December 19. In the 
early morning of December 20. the Mexican authorities announced that the 
inter-vpntion limit for the peso would be widened by 15 percent (from 
McxN$3.4712 to MexN$4.0016 per dollar), which allowed further r""m for the 
currency t" depreciate. It was the stated objective of the authorities to 
mai.ntain the value of the peso within the band and t" continue to allow the 
b:it~d to change by MexN$0.0004 pesos per day. 

(1) Financial market reaction to the devaluation 

The evolution of the peso in December and subsequent months is 
shc,wn iu Cllart 9. The widening of the illtrrvention band resulted in an 
imwdintr 12 percent depreciation of the peso, from 3.47 pesos to the dollar 
(TOP close "11 December 19) t" 3.88 (the opening) on December 20. During the 
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course of the trading day on December 20, the peso depreciated an additional 
3 percent and reached a low at the close of the market just below the new 
intervention limit. On December 21, the peso remained in a narrow range, 
opening at 3.9870 and then closing at 3.9965, near that day's intervention 
limit of 4.0020. However, during this two-day period--December 20 and Zl-- 
foreign exchange reserves in Mexico declined by $4 billion. 

Short-term interest rates rose in reaction to the devaluation. In the 
secondary market for Mexican government securities, the rate on 28.day cetes 
repurchase agreements increased from 14.7 percent on December 19 to 
17 percent on December 21. At the cetes auctions on December 21, the 
average interest rates on cetes increased from 14.8 percent in the previous 
week's auction to 16.2 percent. This rise was sufficient for the auctions 
to be reasonably successful; almost all of the cetes that were offered were 
sold (Table 14). At the December 20 tesobono auction, average interest 
rates increased by 38 basis points above the previous week's auction rates. 

The dollar value of Mexican equity securities declined sharply after 
the devaluation. Although the Mexican Bolsa rose 2 percent in peso terms on 
December 20 and then fell by 3 percent the next day, the dollar value of the 
index fell a total of 14 percent. Meanwhile, spreads on Mexican Brady bonds 
over interest rates on similar U.S. Treasury securities increased 143 basis 
points. 

(2) Impact of decision to float on 
December 

Before markets opened on December 22, an announcement was made 
that the Mexican peso would be allowed to float against the dollar. Also 
announced were the activation of a $7 billion swap line with Canada and the 
United States, and agreements between business and labor leaders in Mexico 
to restrain wage and price increases. Selling pressures on Mexican asset.s 
generally followed these announcements. By the close of the foreign 
exchange market in Mexico on December 22, the peso had declined by an 
additional 20 percent to MexNS4.80 to the dollar. Prices of shares on the 
Mexican stock market increased 5 percent in peso terms, but fell 13 percent 
in dollar terms. Meanwhile, spreads on Mexican Brady bonds increased an 
additional 103 basis points from the previous day. Reflecting these 
additional selling pressures and a loss of confidence, money-market 
conditions in Mexico tightened significantly as interest rates on 28-day 
cetes repurchase agreements rose from 17 percent OR December 21 to 
24.5 percent on December 22. 

(3) Financial develooments durine the following week 

In the days following the floating of the peso, selling pressure 
on Mexican assets continued. Following the Christmas weekend, the peso 
declined to a 1994 low of MexNS5.7 per dollar on Tuesday, December 27. 
Partly accounting for this decline was the weak demand for tesobonos at the 
auction held on that day. At auction, bids were received for $28 million of 
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Chart 9. Mexico: Exchange Rate and Stock Market Index, 
December 1993-March 1995 
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Table 1’1. MeXICO: cetes an* Tesobonas Auctions, December 199’1~MarCh 15. 1995 

hd-Cover 
Yield 1, Amount hW”“t Amovnt Ratlo 

(I” aercent) Sold Offered Bid <in wrcent, 

Tesobonos 

Dec. 6, 1994 

Dec. 13, 1994 

Dec. 20, 1994 

Dec. 27, 1994 

Jan. 3, 1995 

Jan. 10. 1995 

Jan. 17. ,995 

Jan. 24, 1995 

Jan. 31. 1995 

Feb. 7. 1995 

Feb. 14, 1995 2, 

14.25 

14.80 

16.22 

31.61 

32.46 

40.91 

38.80 

36.33 

31.74 

33.70 

38.58 

53.00 

48.98 

51.13 

83.13 

8.39 

8.23 

8.61 

10.23 

12.31 

19.63 

19.75 

21.40 

24.98 

21.01 

ll.8, 

1.100 

897 

1.066 

586 

1.103 

1,425 

3.306 

2.800 

4.000 

3.805 

2,947 

2,865 

3,200 

1.867 

1.400 

(in millions Of new pesos) 

source: Bloomberg Flnanclal Markets. 

1, Yield average3 across matwlties auctioned. weighted by amounts sold Of each maturity 
2, Most recent auction held 

1.100 

1,100 

1.100 

I.100 

I.500 

2,800 

2.800 

2.800 

4.000 

4.200 

3.400 

3,400 

3,200 

3.200 

I.400 

4.314 

1.311 

1.173 

645 

I.921 

2.332 

6.252 

10.61cl 

10.540 

7.942 

3,698 

3.747 

8.180 

2.628 

3.220 

(Ill millions Of U.S. dollars> 

1.011 
865 
868 
a 
12 

129 
941 
147 
164 
‘39 
427 

392.18 

124.64 

161.18 

58.64 

*zt3.07 

83.29 

223.29 

378.93 

X3.50 

189.10 

108.76 

110.21 

255.63 

82.13 

230.00 

255.00 

230.67 

194.67 

4.67 

14.90 

32 25 

313.61 

294.00 

109.33 

162.59 

203.33 
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the $600 million in tesobonos offered for sale, a bid-cover ratio of only 
5 percent. During this same period, the dollar value of Mexican stocks 
declined nearly one-for-one with the value of the peso. Overall, the dollar 
value of the Balsa fell 17 percent between December 22 and December 27. 
Mexican Brady bonds spreads reached 936 basis points on December 27, an 
increase of 286 basis points from December 22 and 527 basis points from 
December 19. 

After reaching this low, markets recovered before the end of the week 
(and year), with the peso recovering 11 percent of its value and the Balsa 
17 percent of its dollar value. Brady bond spreads declined 143 basis 
points before the end of the week. Policy measures contributed to this 
upswing. International support for a solution to the Mexican crisis began 
to crystalize on Wednesday, December 28, as discussions were widely reported 
to be taking place between the Mexican authorities and both the 
International Monetary Fund and the U.S. Treasury Department. That same 
day, the Mexican government announced liberalization measures. One of these 
permitted faster expansion by foreign banks, a measure that was designed to 
add capital to a banking system depleted by the depreciating currency, as 
well as to maintain an increase in capital inflows. The government also 
announced land reform measures in Chiapas, after which rebels in Chiapas 
declared a temporary truce. 

Money-market conditions remained tight in Mexico in the week following 
the decision to allow the peso to float. Interest rates on 28-day cetes 
repurchase agreements increased from 21 percent on December 26 to 25 percent 
on December 30, indicating that conditions tightened in response to the 
selling pressures that peaked on December 27. Interest rates at the cetes 
auctions on Tuesday, December 28 nearly doubled and reached an average of 
31.4 percent, up from 16.2 on the previous Tuesday (see Table 14). The bids 
received at the December 28 cetes auctions amounted to slightly more than 
half of the cetes offered for sale. 

(4) Evidence on caoital outflows 

Data on portfolio capital outflows during December 1994 is 
relatively scant. According to stock market investment data there was a 
small net inflow of $282 million of net foreign investment into the stock 
market. 1/ Foreign holdings of cetes declined by MexNS5.5 billion over 
the month, but foreign holdings of tesobonos increased by about MexNS3.1 
billion. On balance. there was a net outflow in the form of foreign 
holdings of Mexican domestic government securities (including cetes, 
tesobonos, and others) of about MexNS3.6 billion ($790 million). Despite 
net sales of foreign holdings of equity and government securities of about 
$510 million, the Banco de Mexico sold $6.6 billion in foreign reserves 
during December. 

lo Data provided by the Comision National de Valores. Data on foreign 
holdings of government securities are from the Banco de Mexico. 
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Evidence on sales by foreign institutional investors is limited. L/ 
Xe; outflows of U.S. basrd mutual funds occurred in sane categories, as did 
net ilifl"ws in other categol-ips, with no specific information on the 
h"l.dings of Mexican assets by rhese institutional funds. Before the crisis, 
U.S. mutual funds held Mexican bonds amounting t" $1.5 billion, including 
sovereign bonds issued in international capital markets. Tesobonos held by 
U.S. mutual funds at that time are estimated to have been around $700 
million, compared with $16 billion held by non-residents in mid-December 
1994. It appears unlikely, therefore, that U.S. mutual funds were a major 
source of selling pressure "II Mexican fixed-income markets. 

1, The tesobon" problem 

(1) Operation "f trsobono market 

Until recently, tesobonos were bought in a primary market operated 
by the Banco de Mexico. Bids were submitted in dollars at Y:30 a.m. on 
Tuesday. At 11:00 a.m. the foreign exchange "fix" determined the peso value 
of these bids. This fix was also used to determine the peso value of 
maturing tesobonos, which were settled on Thursday in pesos. The fix is an 
average market exchange rate that the central bank calculates daily, 
dropping the high and low observations from the prices quoted by the six 
l.argest market participants. For a fee (normally about lo-15 basis points), 
banks sell insurance that guarantees that customers will receive pesos 
indexed to the fix rate, for delivery tw" days later for the purchase of 
tesobonos or the conversion of the proceeds of maturing tesobonos into 
dollars. For this two-day settlement period, investors incur s"me exchange 
rate risk. Tesobonos were last sold in the primary market on February 14, 
1995. In March, the government moved to permit the direct settlement of 
tesobonos at maturity in dollars, at the option of investors. 

(2) Effects of ~)c.s" depreciation on tesobono liabilities 

Mexico's reliance on tesobonos had increased during the course of 
lYY4, and by end-November about 50 percent, or $24 billion, of domestic 
govcrlua~?nt debt was held ill this form. By end-December, tesobonos comprised 
66 prrccnt of total domestic government debt as the value of tesobonos 
outstanding rose from MexN$RZ billion at end-November to MexN$149 billion at 
elrd-December. As the crisis continued, market participants became 
increasingly concerned about the amount of tesobonos that would mature in 
th? first- few months of 1995, and this created further pressure on financial 
markets in Mexico. A total of $3.3 billion in tesobonos were expected to 
marurr in January 1995, and n total of $9.9 billion were expected to mature 
in thr first quarter; however. foreign exchange reserves in Mexico amounted 
1" $I'.3 billion at end-Drccmbel- 1994 (Table 15). At this time, market 
cr~mmr:llr:irirs increasingly t"cused on the possibility that tesobonos would be 

I/ 1;"~. derails see Table 10 in "The Increasing Importance of 
lllstit,1ri"nal Invrstors." Chapter IV of the Background Paper Part II 



- 36 - 

Table 15. Calendar of Total Maturing Cetes and Tesobonos, 1995 

Cetes plus 
Cetes Cetes Tesobonos Tesobonos 

Month Maturing (In millions (In millions 
of new Lwsos) of U.S. dollars) &' (In millions of U.S. dollars) 

Ja”U3l-y 53142.37 1,142.75 3,290.37 4,433.12 
February 3,186.67 708.15 3,495.68 4,203.83 
March 5,238.47 1,164.10 3,087.88 4,251.99 
April 2,272.61 505.02 1,852.23 2,357.25 
May l-264.35 280.97 2,634.96 2,915.93 
June 3,498.64 777.48 1,942.07 2,719.54 
July 682.99 151.78 3,631.lb 3,782.94 
August 1,824.43 405.43 4,143.18 4,548.61 
September 2,184.56 485.46 651.35 1,136.81 
October 1,481.35 329.19 865.31 1,194.50 
November 1,560.80 346.84 2,206.55 2,553.40 
December 1.201.94 267.10 855.97 1.123.07 

January-March 
April-June 
July-September 
October-December 

13,567.51 3,015.oo 9,873.94 12,888.94 
7,035.60 1,563.47 6,429.26 7,992.72 
4,691.98 1,042.66 8,425.70 9,468.36 
4,244.09 943.13 3,927.83 4,870.97 

source: Banco de Mexico. 

L/ Converted by the Banco de Mexico at MexNS4.5 to the dollar 
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restructur?d, and there were rumors that discussions were under way in 
Mexico with in\,estment hankers on how the tesobonos could be refinanced 

(3) Changes in foreign and domestic 
holdings of tesobonos after devaluation 

The available evidence indicates that investors retained their 
holdings of tesobonos immediately following the devaluation. Foreign 
lioldings of tesobonos remained relatively constant (in dollar terms) in the 
weeks hefore th? devaluation and then increased somewhat in the week 
following the dwaluation, before falling off again (Chart 10). Foreign 
holdings of tesobonos amounted to $16.1 billion on December 19, the day 
before the devaluation, and peaked at $17.0 billion on December 27. 
Meanwhile, there appears to have been a portfolio shift out of cetes after 
the devaluation, mirroring the rise in foreign holdings of tesobonos. 
Holdings of tesobonos by Mexican banks and nonbank residents also increased 
in the wake of the devaluation. Holdings by nonbank residents rose from 
$3.9 billion just before the devaluation to a peak of $5.1 billion on 
December 23. 

Concerns about tesobono liabilities intensified after December 27, and 
as a result, holdings of tesobonos by foreigners and domestic nonbank 
residents decreased. Some of this slack was taken up by Mexican banks and 
the remaining slack was taken up by a reduction in the total outstanding. 
The falloff in holdings of tesobonos by nonbank residents was particularly 
marked, as these holdings declined from $5.1 billion on December 23 to 
$2.4 billion at end-January. Foreign holdings were more stable, falling by 
$0.9 billion at end-January from a peak of $17.0 billion. 

(4) Auction wrformance after the peso was floatinv 

Although the tesobono auction on December 20 immediately following 
the devaluation was relatively successful, subsequent auctions were not (see 
Table 14). For three successive weekly auctions between December 27, 1994 
and January 10. 1995. the quantity of bids fell far short of the amount of 
tesobonos offered at auctions for all maturities. Bid-cover ratios for all 
maturities ranged between 5 percent and 32 percent during these auctions. 
There was somewhat higher demand for cetes, although bids at many of the 
cetes auctions also fell short of the amount offered for sale. I/ In the 
weeks following mid-January, demand at auctions increased, although yields 
continued to rise for both cetes and tesobonos. After February 14. the 
authorities discontinued tesobono auctions. 

L/ Auction results are difficult to interpret. The Banco de Mexico can 
adjust the amount sold after receiving bids. This fact may lead to 
strategic behavior by bidders and make bid-cover ratios difficult t" 
interpret. Winners cur.se considerations might also complicate 
interpretation: see International Monetary Fund (1994a). page 44. 
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c. Financial fragility in the bankinp. sy.strm 1/ 

Before the devaluation in late Decrmbel-, the Mexican bailking system had 
already experienced a sharp increase in nonperforming loans: the ratio of 
past-due loans to total loans increased from 4.6 percent at end-1991 to 
8.5 percent in March 1994. The depreciation of the peso had an immediate. 
though modest, impact on the health of Mexican banks. Banks experienced 
losses on their securities portfolios in the wake of the devaluation, 
particularly in their fixed-income portf~olios. Losses from equity holdings 
may have been considerably smaller. After a 39 percent decline in peso 
terms from end-December 1994 to February 27, 1995, the Mexican stock mar-krt 
has recovered half of its losses. 

The peso devaluation. and the subsequent tightening of financial market 
conditions created asset quality problems in the peso-denominated and 
foreign-currency loan books of Mexican banks. Foreign-currency loans 
represented about a third of total loans made by Mexican banks as of 
December 1994, but many of these loans were extended to firms without 
sources of foreign-currency income. 2/ As the peso depreciated. borrowers 
encountered debt-servicing problems as the value of their liabilities 
increased in peso terms. The sharp rise in interest rates also affected the 
peso-loan portfolio. Most, if not all bank credits in Mexico have variable 
interest rates tied to the one-month cetes rate or to interbank interest 
rates. When interest rates reached levels as high as 80 percent in the 
first quarter of 1995. payments ceased on a large proportion of loans of. all 
types. Banks generally chose to restructure these loans, or simply to 
suspend interest payments, rather than be forced to recognize them as high- 
risk assets and write off a certain amount of their already declining 
capital by making provisions. Nevertheless, the deterioration in asset 
quality forced the risk-weighted capital ratios of several Mexican banks 
below the 8 percent minimum. 

Banks in January 1995 faced severe dollar liquidity problems. Many had 
borrowed in dollars, using tesobonos as collateral. These tesobonos proved 
illiquid as concerns over the government's tesobono liabilities grew. In 
response, the Banco de Mexico operated a dollar liquidity facility in 
January for banks needing to refinance maturing dollar liabilities. 

On January 9, the authorities announced a scheme to recapitalise banks 
with capital ratios below the 8 percent minimum. As of end-March 1995. six 
banks had obtained assistance totalling MexNS6.49 billion (equal to 
14.5 percent of the net worth of all Mexican commercial banks at the end of 
1994) from the deposit-guarantee fund (Fobaproa) under the temporary 

capitalization program (Procapte). On February 22. the National Banking, 
Commission (CNB) changed prudential requirements for banks. It imposed on 

I/ For further details on both recent developments in the Mexican banking 
system and on the restructuring plans see Chapter VIII below. 

2/ Moody's Investor Service. 
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banks the requirement to maintain a minimum level of loan loss reserves 
equal to the greater of 60 percent of their nonperforming loan portfolio or 
4 percent of their total loan portfolio in an attempt to ensure that banks 
would have sufficient reserves to withstand a decline in asset quality. 
Finally, in March 1995 three additional facilities were introduced for 
restructuring loans, with additional funding totalling MexN$148 billion: one 
for small- and medium-sized companies; another for mortgages; and another 
for dollar-denominated loans. 

d. Continuation and resolution of crisis in the first warter of 1995 

(1) Domestic and international measures to resolve crisis 

The first international effort to assist Mexico came early in 
January 1995. On January 2 it was announced that an $18 billion 
international credit package had been agreed, including $9 billion from the 
United States, $1 billion from Canada, $5 billion from the Bank for 
International Settlements (BIS), and $3 billion from U.S. banks. The next 
day, following intensive discussions with business and labor 
representatives, the Mexican authorities announced a stabilization plan, 
including commitments on the part of business and labor to restrain wage and 
price increases. The government also announced a privatization program, and 
opened the Mexican banking system to greater foreign investment by 
permitting 100 percent foreign ownership of Mexican banks. 

After markets continued to deteriorate, and pressures spread to other 
emerging markets, the international loan package was replaced by a larger 
program. On January 12, a program guaranteeing Mexico's debt was proposed, 
but later in the month opposition to this proposal increased in the U.S. 
congress. 

This proposal was subsequently withdrawn on January 31 and a direct 
loan package of $50 billion was announced in its place. This involved $20 
billion from the United States, $18 billion from the IMF. $10 billion from 
the BIS, and $3 billion from commercial banks. The $18 billion from the 
Fund included $7.8 billion on which Mexico had already signed a letter of 
intent on January 26, and an additional $10 billion in non-BIS central bank 
financing that was to be arranged. The IMF Executive Board approved the new 
credit on February 1. Negotiations between the United States and Mexico on 
the $20 billion credit, however, did not commence until February and they 
were concluded five days later. The other parts of the loan proposals, from 
the BIS and from commercial banks, were never finalized. 

The final stage in the resolution of the crisis occurred on March 9, 
i.~l~i?n the Mexican govrrnmfnt announced a new economic plan. The plan 
i~lrlnded substantial increases in government revenues, government spending 
C"tS, and curbs on wage increases. In response to the plan, the United 
States authorized Mexico to draw the first $3 billion of the agreed loan. 
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(2) Financial markets developments in Mexico 
in the first quarter of 1995 

Mexican financial markets continued to experience turbulence 
throughout January and February, until the announcement ,of the economic plan 
and the release of U.S. funds on March 9. From December 30, 1994 until 
March 9, 1995 the peso declined 32 percent against the dollar, reaching a 
low of MexNS7.45 to a dollar, which was 53 percent below its predevaluation 
level (see Chart 9). Between March 9 and end-April, the peso had 
appreciated 20 percent and stood at MexNS5.925 per dollar at end-April. 

Throughout January and February, money market conditions continued to 
tighten, reflecting exchange market pressures. In the secondary market for 
Mexican government debt, the interest rate on 2%day cetes repurchase 
agreements rose from 25 percent on December 30, 1994 to 47 percent on 
January 10, 1995. They subsequently declined after the announcement of the 
U.S. loan guarantee package. Interest rates remained between 30 percent and 
40 percent until February 20, when they began to rise sharply, reaching a 
high of 80 percent on March 16. Since then (through April 26), rates have 
remained above 70 percent. Interest rates determined in cetes auctions 
evolved in a similar manner (see Table 14). Bid-cover ratios remained above 
100 percent in most auctions, with the exception of the January 11 and March 
8 auctions and several other scattered auctions (not shown in the aggregate 
numbers in the table). 

Prices on the Mexican stock market also continued to decline throughout 
January and February (see Chart 9). The Balsa declined before the 
announcement of the support packages on January 12 and 31, rebounded when 
the programs were announced, and then declined steadily in February. In 
peso terms, the Balsa reached its trough on February 27, when it was 
39 percent below its end-1994 level. Since reaching this trough, the market 
has risen 35 percent. The flow of foreign investment in the stock market 
turned negative in January and February; the total outflow for these two 
months was $188 million (see Chart 6). 

Mexican Brady bonds also experienced sharp losses in the first quarter. 
Spreads on these instruments increased to a peak of nearly 21 percentage 
points (that is 2,094 basis points) on March 20, up from 409 basis points 
immediately before the devaluation. Since late March, spreads have 
recovered, and have recently (April 21) moved below 1,000 basis points 
again. 

5. Spillavers to other markets 

a. Direct, short-term effects of devaluation 

The initial effects of the peso devaluation and subsequent floating of 
the peso were confilled to a few markets. Among developing country stock 
markets, prices on the exchanges in Argentina and Brazil declined 
substantially, but other countries were relatively unaffected (see Charts 11 
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and 12). The Argentine market fell 14 percent in dollar terms from December 
19 to December 27. and the Brazilian market fell 17 percent over the same 
period. Other emerging financial markets in the Western Hemisphere were 
less affected; the Chilean market gained 1 percent in dollar terms while the 
Colombian market rose 8 percent. Stock markets in Asian emerging markets 
increased after the devaluation; the largest increase occurred in the 
Malaysian market, which gained 3 percent in dollar terms between December 19 
and December 27. During this period, stock markets in industrial countries 
generally gained ground, with the U.S. stock market (Standard and Poor's 
500) gaining 1 percent, the Japanese market gaining 2 percent (in yen 
terms) , and the German market rising 1 percent (in deutsche mark terms). 

Brady bond markets also declined and spreads generally widened 
(Chart 13). The spread on Argentine Brady bonds increased 389 basis points, 
and the spread on Brazilian Brady bonds rose 207 basis points. Although the 
stock market in the Philippines increased after the peso devaluation, 
Philippine Brady bond spreads increased 149 basis points. To some extent, 
Mexico had provided a baseline for emerging markets, especially for the 
pricing of fixed-income securities. 1/ Correlations among Brady bond 
yields generally increased up to May 1994, then declined, but increased 
significantly after the crisis (Table 16). 

h. Effects on other Western Hemisuhere markets 

(1) Al-zentina 

Argentina was the first country to experience financial market 
pressures, probably because it had some of the macroeconomic features that 
characterized Mexico, including a fixed exchange regime, a low domestic 
savi.ngs rate, a weak banking system, and a significant current account 
df, f.ic it ZZ/ On December 28, the week after the Mexican peso was floatpd, 
Argpntina sold $353 million of reserves, the largest amount since the st~nrt 
of the convertibility plan in 1991, and sold more than one-third of its 
foreign exchange reserves during the next three months. Both the movemc!,t 
out of Argenfinc peso assets into dollar assets and the movement out of tlw 
domestic banking system increased funding costs for Argentine banks, as 
interbank interest rates rose from 9.5 percent on December 19 to 23 percent 
a week later. 2/ A wholesale bank was closed during the week, and the 
financial condition of other banks was reported to have worsened. On 
December 28, reserve requirements on foreign currency deposits were reduced, 
and on January 12, reserve requirements on local currency deposits were 
lowered to the level on foreign currency deposits. Banks were allowed to 

I/ See Intc:x-national Monetary Fund (1994). 
2/ Under the "convertibility plan" Argentina maintains a currency board 

arrangement, whereby the monetary base is backed onefor-uxle by cenunl h:illh 
dollar reserves. 

2/ During that period. total deposits in the banking system fell by 
$313 million. 
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T&k 16. Correlation Among Total Returns on Brady Bonds. January 1993 March 1995 

Januarv 1993 January 1994 

Brazil nexico Nigeria Argentina Venezuela 

1.00 
0.23 
0.56 

Argentina 
Brazil 
Mexico 
Nigeria 
PhilippInea 
Yeneluela 
Thirty-year U.S. 

Treasury bonds 

1.00 
0.22 1.00 
0.11 0.58 1.00 
0.22 0.32 0.33 
0.19 0.55 0.38 
0.04 0.51 0.26 

0.41 
0.29 
0.53 
0.36 

1.00 
0.28 
0.16 

1.00 
0.31 
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Brazil Mexico Nigeria Argentina nlil1ppines Yenezvela 

1.00 
0.57 
0.84 
0.57 
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Brazil 
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Nigeria 
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Thirty-year U.S. 

Treasury bonds 

1.00 
0.51 1.00 
0.63 0.59 1.00 
0.40 0.22 0.44 
0.58 0.65 0.75 
0.42 0.63 0.40 

0.21 
0.72 
0.74 

1.00 
0.35 
il.18 

1.0” 
0.46 

Venezuela 

Mid-Hay 1994 Hid-December 1994 

.kgentina Brazil Mexico Nigeria Philippines 

Argentina 
Brazil 
Mexico 
Nigeria 
Philippines 
Venezuela 
mxrty-year U.S. 

Treasurv bonds 

1.00 
0.58 1.00 
0.77 0.45 1.00 
0.42 0.33 Cl.35 1.00 
0.26 0.11 0.25 0.09 1.00 
0.48 0.31 0.47 0.29 0.15 
0.55 0.24 0.55 0.1s 0.11 

Mid-December 1994 EX1Y March 1995 

Argentina Brazil Pkxica Nigeria 

Argent,na 
Brszil 
Mexico 
Nigeria 
Philippines 
Venezuela 
Thirty-year U.S. 

Treasury bonds 

1.00 
0.80 1.00 
0.89 0.73 1.00 
0.68 0.55 0.70 1.00 
0.34 0.38 0.43 0.38 
0.83 0.80 0.78 0.80 

1.00 
0.42 

-0.13 
1.oc 

0.06 0.04 -0.01 -0.10 
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Chart 11. Stock Market Performance and Nominal Exchange Rates in 
Selected Latin American Countries, December 31, 1993~March 31, 1995 
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Chart 12. Stock Market Performance. Nominal Exchange Rates, and Interest 
Rates in Selected Asian Countries, Dec. 31, 1993-&r. 31, 1995 

stock Yarkd Pafomann 
(Ill us. dot&v *mm.% Dlcmnbn 31. 199.3 c 

IAN nm m *“G IAN 
19H 

Nominal Exchange Rat.2 
‘~~, @N(aarnk SI. Is93 = fool , ,,. 

‘ct.- mmd. 
7 

n-sr=# . Loo . . 

---%Qz-y _.._ in .,_- - Q&Ad 
(LT. $- ticyci‘- . .._........ I _._I.. - . . . . . ~ _...._I...._ 

00. \ 

m. 

M ,‘,‘i~““,“,“,,‘,~~~‘~~~~“~,~‘~~‘~’~~~,~’~~~~’,,“L~~““‘,“~”’,,,’~ M IAN m UP. Am MA” JUN ml. *110 ,ws WI No1 c&c IAN m,, MAR 

Short-Term Intereel Rates 
35 cm F-4 

-1" 
a- 

25. 

zo. 

I 

i ‘ii ~25 

, 20 

Source: Bloomberg Financial Markets 



Chart 13. Brady Bond Spreads, November 30, 1994~March 31, 1995 
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maintain their required reserves in either currency, and the small 
differential between buying and selling rates for pesos was eliminated, thus 
reducing banks' transactions casts. At the same time, the authorities moved 
to strengthen fiscal policy by decreeing an Arg$l billion cut in expenditure 
(0.3 percent of GDP) from the 1995 budget, vetoing all additional 
expenditures approved by Congress, and announced a delay in lowering 
employer social security contributions in 1995. 

Following these measures and the announcement of the initial loan 
guarantee program for Mexico, pressures in financial markets in Argentina 
subsided for the next month and a half. In the second half of February, 
however, the interbank peso interest rate increased from 12 percent on 
February 17 to 17 percent a week later and then to 65 percent the following 
week (March 3). Between February 17 and March 9, prices on the Argentine 
stock market fell 25 percent. In response to these pressures, the 
authorities: took strong action to reinforce the public finances (equal to 
2 3/4 percent of GDP at an annual basis): set up a deposit insurance scheme 
and two special funds for the privatization of provincial banks and the 
restructuring of the banking system; and arranged international financial 
assistance (including through a one-year extension of the extended 
arrangement from the IMF). The markets reacted positively to these 
measures, reflected inter alia in a noticeable recovery in the prices of 
bonds and stocks, and the stabilization of the level of deposits in the 
banking system. 

(2) Brazil 

Financial markets in Brazil also came under pressure. The 
Brazilian stock market fell 25 percent in dollar terms over January and 
February, and the authorities had to intervene in the foreign exchange 
market to maintain the exchange rate around RS0.85 per U.S. dollar. 1/ 

In March 1995, however, pressures on the real increased. On Monday, 
March 6, the authorities switched their exchange rate policy to a system of 
adjustable exchange rate bands. The initial band was set at RS0.86.RS0.90 
per U.S. dollar, and it was announced that the band would be widened to 
R$0.86-RS0.98 per U.S. dollar on May 2, 1995, for an undetermined period of 
time. This led to strong pressures on the real, and the Central Bank 
intervened heavily, as reflected by the decline in foreign reserves. On 
Friday, March 10, the authorities established a new exchange rate band 
(R$0.88-RS0.93 per U.S. dollar), increased interest rate.s (the overnight 
market interest rate rose from 46 percent to 65 percent), and took steps to 
increase capital inflows and to increase outflows. As a consequence, the 
attack on the currency was halted. 

lJ In principle, the real was floating freely subject to a floor of 
parity with respect to the U.S. dollar. In effect, however, the exchange 
rate has been managed to remain close to RS0.85 per U.S. dollar since 
October 1994. 
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(3) Other Western Hemisuhere countries 

Other developing countries in the Western Hemisphere generally 
experienced less turbulence in financial markets than in Argentina and 
Brazil. The Chilean stock market fell 3 percent in dollar terms in the 
first quarter of 1995, and the Chilean peso was unchanged against the dollar 
over the quarter; the peso depreciated 4 percent up to February 21, but then 
appreciated during the remaining weeks (Chart 11). Prices on the Colombian 
stock market declined 11 percent in dollar terms over the quarter. after 
gaining 7 percent at end-December after the devaluation. The Colombian peso 
depreciated 6 percent during the first quarter. 

c. Effects on Asian markets 

After declining in the first half of December, most Asian stock markets 
rebounded in dollar terms in the wake of the Mexican devaluation (see 
Chart 12). These markets did not begin to experience price declines until 
the beginning of January, when pressures on Mexico began to intensify. 
Price declines in Asian emerging stock markets in January ranged from 
7 percent in Malaysia to 13 percent in the Philippines. Asian markets felt 
the greatest pressure during the week of January 9 to 13. Most markets 
recovered in February, although the Philippine market fell an additional 
1 percent in dollar terms as the Philippine peso continued to depreciate. 

(1) Thailand 

Perhaps the most pronounced event occurred in Thailand, which took 
successful measures in January to defend its currency. While many Asian 
markets felt pressure during this same week (January 9-13), the baht came 
under greater pressure because traders had built up large positions in the 
domestic money market to arbitrage the peg of the baht against the basket of 
the dollar, yen, and mark. I/ On Thursday, January 12. rumor's of a 
devaluation swept through the markets, causing selling pressure against the 
baht. The authorities responded by announcing that they would sell any 
amount of dollars that banks needed and by assuring market participants that 
they would maintain the peg. The next day, the Bank of Thailand instituted 
a swap facility with foreign banks that allowed it to borrow dollars from 
foreign banks through a swap of bahts for dollars, so it could continue to 
buy bahts for dollars from domestic banks. This facility was replaced a 
week later with a more flexible swap facility, and it was finally closed in 
February. Domestic short-term interest rates rose in January as the central 
bank tightened conditions; Bangkok overnight rates rose from 6.5 percent on 
January 11 to 12.0 percent on January 16 (see Chart 12). In the event, the 
defense of the baht was successful. and the peg held. Thai foreign exchange 
reserves fell $400 million in January. 

1/ "Emerging Market Debt: Tequila Slammers," International Financing. 
Review, No. 1064 (January 14, 1995). 
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(2) The Philiuuines 

The Philippine peso also came under pressure in early 1995. In 
contrast to Thailand and the major countries in the Western Hemisphere, 
however, the Philippines did not have a pegged or target zone exchange rate 
system. The peso depreciated 7 percent against the dollar from December 19 
to February 28 (see Chart 12). A temporary, automatic halt to trading in 
the peso was called on January 13 after a large depreciation that day, the 
same day that pressures in Thailand peaked. Pressure on the peso persisted 
in February, despite intervention in the foreign exchange market and 
increases in the central bank overnight rate and the benchmark 91.day 
Treasury bill rate. After the peso again breached its daily trading band on 
February 24, the central bank responded with a sharp and temporary increase 
in its overnight rate to 30 percent, and the Treasury bill rate was allowed 
to rise by TWO percent. Since mid-March, the Treasury bill rate has risen 
by about another 1 percent, and the peso has stabilized. 

It is unclear why the Philippines experienced these pressures. 
Possible explanations are the expansion of liquidity and the sharp decline 
in interest rates during 1994, and the low level of foreign exchange 
reserves by Asian standards. In addition, the weakening of the exchange 
rate in February 1995 does not appear to have reflected an unsustainable 
strengthening of the peso during 1995. Both the Philippines and Thailand 
have high current account deficits compared with other Asian countries 
(Table 17). 

(3) HO"P Kong 

Hong Kong also experienced financial pressures in January. After 
a 0.23 percent fall in the Hong Kong dollar against the U.S. dollar and 
signs of a speculative attack on the currency, the Hong Kong Monetary 
Authority (HKMA) tightened liquidity, which led to an increase in interbank 
rates of more than six percentage points during January 13, and the 
CUrre"Cy, which is pegged to the dollar, was stabilized. A speculative 
attack on the Hong Kong dollar, led to a tightening of rates in the 
interbank market in order to make it difficult for speculators to cover 
their short positions. 

(4) Other Asian markets 

Other Asian emerging markets, including Indonesia and Malaysia, 
also experienced brief pressures in mid-January. Indonesian overnight 
interbank interest rates rose from 10.0 percent on January 13 to 
15.8 percent on January 17, while Malaysian rates remained stable. The 
Indonesian authorities also sought to strengthen confidence by leaving the 
foreign exchange window open on Saturday, January 14, and they tightened the 
official discount rate 50 basis points on January 16. 
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Table 17. Current Account Balances for Selected 
Developing Countries, 1989-93 

(In nercent of GDP) 

1989 1990 1991 1992 1993 

Argentina -1.60 3.22 -0.34 -2.86 
Brazil 0.23 -0.79 -0.36 1.63 
Chile -2.50 -2.13 0.03 -1.74 
Colombia -0.51 1.35 5.53 1.87 
Mexico -2.82 -3.05 -5.19 -7.53 

-2.91 
-0.15 
-4.58 

-6:1; 

Indonesia -1.17 -2.82 -3.65 -2.17 -1.64 
Malaysia 0.68 -2.14 -8.99 -3.16 -3.89 
Thailand -3.46 -8.50 -7.71 -5.75 -5.60 
Philippines -3.41 -6.11 -2.28 -1.89 -6.05 

sources : International Monetary Fund, Balance of Pavments Statistics; and 
World Economic Outlook. 
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IV. The Mexican Foreign Exchange Market Crises 
From the Perspective of the SDeculative Attack Literature 1/ 

1. Introduction 

When a country pursues the policy of a fixed exchange rate or controls 
its rate of depreciation, it is widely understood by market participants 
that the exchange-rate policy will continue as long as it does not impinge 
on other, more important economic or political constraints. If i"vestors 
believe that the exchange-rate policy will be altered eventually, their 
actions can precipitate a series of events, a speculative attack, that tests 
the credibility of the commitment, a"d the ability. to maintain the exchange 
rate policy. This chapter examines, from the perspective of the speculative 
attacks literature, some of the developments in Mexican financial markets 
surrounding the devaluation of the Mexican peso in December 1994, and the 
subsequent floating of the peso. Data on the key economic and financial 
variables suggest that developments in Mexico surrounding the devaluation 
were consistent with the classic properties of a speculative attack driven 
by investor perceptions of deteriorating fundamentals, with some variations 
that might have created uncertainty in the post-attack floating-rate regime. 

Section 2 introduces some definitions and concepts that are prevalent 
in the literature. Section 3 presents some key indicators and develops 
extensions of the standard models of speculative attacks that are germane to 
developments in Mexico in late 1994. Section 4 discusses and evaluates the 
post-attack policy options that might have been relevant in setting pre- 
attack expectations. Section 5 concludes with a summing up of recent 
Mexican events in relation to the speculative attack model. 

2. Speculative attacks are not market uatholoeies 

A sueculative attack on a fixed or managed exchange rate is a sudden 
and massive restructuring of portfolios in which market participants attempt 
to reap gains or prevent losses from an expected change in the exchange rate 
regime. 2/ It was once thought by economists that speculative attacks 
were market pathologies that would not be present or possible in healthy 
markets. Recent research has considered that a speculative attack is a 
market's rational response to a perceived inconsistency in economic 
policies. J/ In this research, a country tries to sustain a fixed 
exchange rate using a limited quantity of reserves and pursues other, higher 
priority, objectives, such as inflation objectives, that might be 
inconsistent with the fixed exchange rate. Private market participants-- 
called speculators--who recognize the policy inconsistency and the limited 

I/ Prepared by Robert Flood and Charles Kramer. 
2/ The exchange rate is defined as the domestic currency price of foreign 

currency. 
J/ See Salant and Henderson (1978), Krugman (1979), and Flood and Garber 

(1984). 
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availability of reserves, come to realize that the fixed exchange rate 
cannot be sustained. In foreseeing the unsustainability of policies, market 
participants anticipate profits and/or losses and enter into foreign- 
exchange transactions that ultimately hasten the collapse of the exchange 
rate regime. 

a. A simple rarefied example of a speculative attack 

As an example, consider a small country that fixes its exchange rate to 
the currency of a single large trading partner and suppose that the small 
country is following a domestic policy that implies a higher inflation rate 
than its partner. Further suppose that speculators can foresee oerfectl~ 
the future collapse of the exchange rate regime and know that a flexible 
exchange rate will be adopted once the fixed rate becomes unsustainable. 
While the exchange rate is fixed, the short-term domestic interest rate will 
be equal to the foreign interest rate for very short-term interest rates 
(overnight rates, for example); after the devaluation, the domestic interest 
rate will rise above the foreign rate to reflect the higher domestic rate of 
inflation. 

In this simple model, the increase in domestic interest rates reduces 
the demand for non-interest bearing domestic-currency assets and leads to 
the depreciation of the currency. A well financed single speculator can 
successfully attack the fixed-exchange-rate regime, if after correctly 
anticipating the exchange rate devaluation, the speculator buys the entire 
stock of international reserves from the authorities, at the fixed exchange 
rate ( and consequently reaps a capital gain equal to the exchange rate 
depreciation multiplied by the stock of reserves. The earlier the attack 
takes place, the larger would be the stock of reserves that can be purchased 
and the smaller would be the depreciation at the time of the attack because 
the attack absorbs domestic-currency assets. 

Unfortunately for the wealthy single speculator in this rarified 
example, other speculators also can foresee the opportunity for risk-free 
profits. This recognition, in effect, begins the process of a concerted 
speculative attack on the currency. This process ends when the reduction in 

demand for domestic-currency assets due to the interest rate increase 
exactly matches the decrease in supply of these assets due to the purchases 
of reserves. At such a time the exchange rate need not jump at all and 
speculators, in their frenzy to obtain profits at the expense of the 
exchange authority, will have competed away all profits. 

This example illustrates that a speculative attack need not be viewed 
as a market pathology. Instead, it can be seen and modeled as a competitive 
market's response to perceived inconsistencies in economic policies. The 
essential feature of the speculative attack example is the sudden and 
massive restructuring of portfolios as market participants react to their 
knowledge of the unsustainable economic policies. Such a sudden and massive 
restructuring of portfolios can just as easily occur when investors sell 
foreign exchange in spot markets in order to avoid losses as when 
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speculators sell foreign exchange short in forward markets in order to reap 
profits. 

b. Kinds of speculative attacks and the shadow exchange rate 

In the economics and finance literature, speculative attacks arise from 
three sources: (1) an attack due to misaligned fundamentals; (2) a 
preemptive "attack" by the government to alter its policies before the 
market attacks; and (3) an attack based on multiple equilibria. 1,' Of 
these three types only the last one might be considered a market pathology 
and it will be seen below to be irrelevant for explaining recent events 
involving the Mexican peso. 

Each type of attack can be modeled as evolving according to the 
relationship between the actual exchange rate and a hypothetical construct 
known as the shadow exchange rate, which is defined as the floating exchange 
rate that would prevail immediately alter a successful attack in which 
reserves are exhausted and in which base money contracts by the domestic 
currency value of the attack. Z?/ A speculative attack is worthwhile only 
if the shadow rate is above the controlled rate (that is, if the shadow rate 
is depreciated relative to the actual rate). At the time of the attack, 
market participants buy all available foreign exchange at the controlled 
rate from the authorities and resell them at the depreciated shadow rate, 
thereby reaping a profit equal to the shadow rate less the controlled rate 
on each unit of foreign currency. Before an attack, the shadow rate is 
below the controlled rate and rises toward the controlled rate as reserves 
decline. 

The shadow exchange rate provides a means of quantifying the 
compensation investors demand for holding domestic-currency-denominated 
assets prior to the attack; its value depends on expectations about the 
effects of the attack on reserves and future monetary and exchange-rate 
policies. This compensation is related to the probability of an attack 
during an asset's holding period and the size of the currency depreciation 
in the event of an attack. The literature on speculative attacks primarily 
addresses the estimation of the probability of an attack in the future and 
the determination of the shadow rate. J/ 

I/ The literature also recognizes the possibility of attacks due to 
speculative bubbles in the post-attack exchange rate. That possibility is 
ignored here since rational bubble models are consistently rejected in the 
foreign exchange market. (See Chapter V of Background Paper II.) 

2/ These methods were first applied to Mexico by Blanco and Garber 
(1986); some of their analysis is illustrated in the next section. 

2/ In models, the probability that an attack will occur during a given 
interval of time in the future is equal to the probability that the shadow 
r;if~e will exceed the controlled rate during that same period of time because 
currency speculators would then find it worthwhile to restructure their 
portfolios at the controlled price. 
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c. The relevant arbitraw condition 

Much of the literature is organized around one measure of the financial 
market's perception of the health of a controlled exchange rate regime, 
namely "the" short-term domestic-currency interest rate.on domestic treasury 
securities. As a matter of definition investors are in equilibrium 
when: 1/ 

i -i" + EAs + c. (1) 

According to the equation the domestic-currency interest rate, i, must equal 
the comparable foreign interest rate, i*, plus two additional elements. The 
first element is the expected percent change in the exchange rate, EAs, with 
E indicating the expectation and As the percent change in the exchange rate. 
The second element, 6, is a residual that can incorporate a risk premium 
that investors demand as compensation for undiversifiable risk. 

The term EAs is usefully divided into two conditional parts: 

EAs = (1 n)EAH + ?rEAS. (2) 

The first term combines the probability of its occurrence, (1 a), with 
the expected change in the exchange rate if the current exchange-rate policy 
stays in place, EAS. In the second term, n is the probability of an attack 
over the holding period and EAi is the expected movement of the exchange 
rate if the current policy is abandoned either in a regime-ending attack or 
in a preemptive adjustment in policies by the authorities. 

While the equations summarize the effects of exchange-market arbitrage, 
they do not explain the determination of the crucial variable S. To 
determine S it is necessary to refer to a model of government and private 
behavior that addresses four questions: What triggers an attack? How does 
the government behave during and after an attack? Will the government 
engage in a preemptive "attack" on its own policy? How does the private 
sector behave during and after an attack? 

1/ For simplicity dating has been suppressed in the equations 
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To demonstrate how useful these ideas have been, consider the following 
application of them to Mexico. lJ Chart 14 presents estimates of the one- 
quarter-ahead devaluation probabilities for the Mexican peso--that is, the 
values for x in equation (2) for the period 1973-82. The estimated 
probability increases from less than 4 percent in early 1974 to more than 
18 percent just before the devaluation of 58 percent in August 1976. It 
then declines precipitously in the third quarter of 1976 and begins to rise- 
albeit with a few dips--until it reaches devaluation in February 1982. The 
peak reached in 1982 is a convincing application of this approach because 
this peak was projected "out-of-sample" using only data that was available 
at the time. 

In the literature, a speculative attack usually begins with an 
expansionary policy that is given higher priority than the exchange-rate 
policy so that the policy mix is unsustainable. Prior to the attack, the 
unsustainability of the policy mix becomes clear to investors who recognize 
that the exchange-rate policy will likely be abandoned in a crisis, 
Investors know neither the precise timing of the regime change nor the 
successor policy. 

In the speculative attacks literature, in the period just before the 
"crisis," three fundamental indicators move in anticipation of the crisis. 
First, international reserves are slowly depleted under the controlled 
exchange-rate policy as a reflection of the expansionary policy. The 
I-rserve losses end with a large. final portfolio reallocation reflecting the 
exchange of reserves between the authorities and private market 
participants. 

Second, in most of the literature the country that suffers the attack 
is a price taker, so that domestic inflation matches foreign inflation. In 
actual experience, however, the country often has higher inflation than its 
trading partners and experiences a large increase in the real exchange rate, 
which increases the speed with which reserves are depleted. 

Third, domestic-currency interest rates rise, at all maturities, as tbc 
attack becomes more likely. The larger is the expected depreciation rate of 
the shadow exchange rate relative to the controlled rate and the more likely 
it is that reserves will reach some limit, the larger is the spread between 

L/ See Blanco and Garber (1986). Two shadow exchange rates are relevant: 
(a) the shadow floating rate corresponding to expectations that the post- 
attack regime will be a floating rate regime; and the shadow rate in (a) 
above plus an increment to allow for the devaluation. Current interest 
rates are determined by the possibility of a shift to the second shadow 
rate. The shadow rate provides the lower bound for the devaluation of the 
peso. Blanco and Garber use a model of the shadow rate and its stochastic 
behavior to estimate the probability distribution of next period's shadow 
rate which provides an estimate of probability that the shadow rate will b,e 
above the fixed rate (that is, that a devaluation will occur). 
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the domestic interest rate and the foreign rate. I/ In the models in the 
literature, the usefulness of these indicators depends on the prompt release 
of information on reserves and prices. 2/ 

3. The Mexican peso devaluation: key attack 
indicators and modifications of the standard model 

The developments involving the Mexican peso in late 1994 and early 1995 
do not conform precisely to the conditions hypothesized in these simple 
speculative attack models in two respects: the monetary policy response to 
reserve losses and movements in the real exchange rate. In this section, 
reserve movements, aspects of monetary policy, and movements in the real and 
nominal exchange rates are examined. With these elements at hand, 
consideration is given to modifying the standard attack model to encompass 
the recent experience in Mexico. Finally, this subsection examines the 
course of Mexican interest rates during the period of turbulence. 

a. Mexican international reserves and monetarv base 

The first important element of a successful attack is the large 
portfolio reallocation that exhausts the ability or desire to defend the 
controlled parity. The amount of reserves used in the defense also 
influences the shadow exchange rate. The nature of a reserve defense is 
that reserves are exchanged for domestic currency at the controlled parity. 
Following a successful attack, speculators end up holding reserves and the 
exchange authority holds the amount of domestic currency acquired at the 
controlled exchange rate. How soon an attack occurs in the presence of 
exchange market pressures depends on the amount of reserves expended in the 
defense of the fixed parity and the anticipated post-attack interest rates 
and prices. 

Chart 15 presents gross and net Mexican international reserves since 
1990. There was initially a long period of increasing net reserves, which 
reached a peak of more than $25 billion in February 1994. The subsequent 
decline in reserves was dramatic and rapid; more than $3 billion in reserves 

lJ The effort to preserve a regime may involve other policy instruments 
also. In the 1992 European Exchange Rate Mechanism (ERM) crisis some 
countries were able to mount temporary interest rate defenses of their 
currencies, for example. Such a defense boosts short-term domestic-currency 
interest rates temporarily above that suggested by equality in equation (l), 
draws capital into the country, and makes speculation against the currency 
expensive. Such a defense is limited by the vulnerability of the private 
sector to high domestic-currency interest rates. Private floating-rate 
financing of mortgages and inventories, for example, is particularly 
sensitive to the interest-rate defense and political pressures arising from 
such sources can limit a government's ability to mount such a defense. 

2/ Information delays in the models can postpone an attack at the cost of 
post-attack credibility. 
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were lost in March; more than $8 billion were lost in April; there was then 
little movenwnt until November, when $4.5 billion was lost; and then finally 
$6.5 billion was lost in December. 

The pattern of reserve losses mirrors the current account balance less 
external financing (Chart 16). While external financing was robust in the 
early 199os, the large current account deficit was over-financed by external 
sources and allowed a massive build-up of net international reserves. In 
early 1994 external financing began to dry up (see Chapter III) requiring 
current account deficits to be financed more directly by accumulated 
reserves. In the period 1990-93, the current account deficit averaged about 
5 percent of GDP, but by February 1994, it had risen to more than 8 percent 
of GDP. To provide some perspective on this pattern, in the period 1990.93, 
current account deficits averaged 1.9 percent of GDP in 
Argentina, -0.1 percent in Brazil, and 1.1 percent in the United States. 

In the speculative attack literature, economic policy ensures that: 
(1) the net domestic credit component of the monetary base is unaffected by 
the foreign exchange market; and (2) foreign exchange re.serve are residuals 
that balance the domestic money market at the policy-designated exchange 
rate. The events in Mexico followed a different course between January 1992 
and December 1994. In Mexico, reserve losses and gains during this period 
usually were sterilized so that the monetary base, rather than domestic 
credit, proceeded on a smooth growth path with some acceleration in the 
final months of 1994 (Chart 17). 

b. The Mexican real exchanee rate 

The second departure from the standard model one can see in the recent 
events in Mexico involves the real exchange rate. In the literature, the! 
country that expel-iences an attack is a price taker and its real exchange 
rate~~the domestic price level divided by its trading partner's price level 
multiplied by the controlled exchange rate--is presumed to be fixed (say at 
unity). I/ In reality, real exchange rates are not controlled by exchange 
rafo policies: they can change dramatically when nominal exchange rates are 
flexible because goods prices respond relatively slowly. When the nominal 
exchange rate is fixed, large and extended movements in the real exchange 
rate will occur if there is inflation and this can have important real 
economic effects and influence the shadow rate indirectly by changing the 
current acccunt balance. 

1/ Speculative attack models where the real exchange rate is noi fixed 
are reviewed by Agcnor and Flood (1994). 
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During the 15.year period ending in 1994, the real effective exchange 
rate (REER) in Mexico changed significantly (Chart 18). 1/ The three long 
cycles that can be seen in the Chart correspond to major changes in exchange 
rate policy. 2/ They involve long periods during which the REER increased 
fairly smoothly followed by precipitous declines. These declines are 
associated with either large peso devaluations or the floating of the peso. 

An increase in the REER makes domestic goods less competitive in 
international markets (unless matched by productivity gains), which 
exacerbates the rate of reserve loss, raises the shadow rate over time, and, 
thereby, raises estimates of the future shadow exchange rate. In addition, 
because a rise in the REER is normally correlated with low and declining 
reserves, foreign investors anticipate a future peso depreciation and make 
intertemporal substitutions that further depress exports. The other side of 
trading suffers equally. Imports are as attractive to Mexicans as exports 
are unattractive to foreigners. While reserves were rising in Mexico, up 
until early 1994, as a result of foreign investment, the high and rising 
REER was not an immediate problem; but, it may have served as a warning, 
along with the rise in the current account deficit, that the underlying 
trade and competitiveness conditions in Mexico were unsustainable. 

c. Model adiustments relevant to the Mexican exwrience 

In models of speculative attacks, reserve losses mirror domestic credit 
increases until the time of the attack. During the attack, reserve losses 
are not sterilized and the monetary base declines by the size of the attack. 
In Mexico, however, before and during the exchange market turbulence, the 
authorities sterilized reserve losses, which kept the monetary base on a 
relatively smooth trend. Reserve losses that are sterilized do not affect 
the money supply. When sterilization occurs, a speculative attack becomes a 
portfolio adjustment in the markets for domestic and foreian securities 
rather than the markets for domestic money and foreipn securities. J/ 

With this model adjustment--the introduction of securities markets--the 
attack is set up by the shift in wealth from domestic to foreign residents 
associated with the current account deficit. The wealth transfer increases 
the overall demand for foreign securities, which requires the monetary 
authority to expend international reserves to accommodate demand at an 
unchanged exchange rate. The process ends, as before, in a final 

1/ The Mexican REER as calculated in IMF, International Financial 
Statistics (IFS), is equal to the Mexican CPI multiplied by the U.S. dollar 
price of the peso, for example, l/6 dollars/peso, divided by a trade- 
weighted average of trading partner CPIs multiplied by their respective 
dollar currency prices. The REER is indexed at 1980 = 100. 

2/ The Annex recounts all of the events surrounding the major changes in 
the real exchange rate during this period. 

2/ In this case there would be an adjustment in the risk premium in 
equation (1). 
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speculative attack that has the domestic monetary authority exchanging 
domestic securities for foreign securities to keep the monetary base 
constant. The portfolio reallocation is accommodated by a shift in domestic 
interest rates and in the expected change in the exchange rate. 

d. 1994 Mexican interest rates 

The third element of a" attack involves the movement of the interest 
rate before the attack and the jump in the interest rate after the 
attack.l/ According to equation (l), movements in the pre-attack interest 
rate.s should reflect two elements: during 1994, U.S. short-term interest 
rates increased by 263 basis points; 2,' and, the probability of collapse, 
n, increased as reserves were depleted. The expected rate of change of the 
exchange rate in the event of a" attack would be above the depreciation rate 
of the controlled rate; and an increase in r will increase domestic interest 
rates. 2/ 

Chart 19 presents 91-day cetes, tesobonos, and U.S. treasury-bill 
rates. Cetes are peso-denominated government securities; tesobonos are 
peso-denominated government securities with the principal indexed to the 
U.S. dollar exchange rate. The evolution of Mexican interest rates and 
interest rate differentials relative to U.S. interest rates conveys useful 
information about market perceptions about the exchange-rate regime in 
Mexico (see Chart 19). I" early 1994, cetes interest rate.s were around 
10 percent. Cetes rates then shot up to the 14-17 percent range in April, 
reflecting a" increased spread over tesobono rates and U.S. treasury-bill 
rates. Despite the decline in the REER, reserve losses, and the increase in 
the current account deficit during the remainder of 1994, the markets 
apparently did not demand a very large increase in premium for peso lending. 

Following the 15 percent devaluation on December 20 and the subsequent 
floating of the peso against the dollar, both cetes and tesobono interest 
rates rose dramatically. Cetes rates rose to more than 30 percent in 
January 1995 and then jumped temporarily to more than 40 percent. Tesobono 
rates rose dramatically as well despite the fact that they were indexed to 
the dollar. As emphasized above, the final element of a" attack is a" 
upward jump in domestic-currency interest rates that reflects perceptions 
about the post-attack inflation rate and that is consistent with the post- 
attack portfolio allocation. 

1/ If the authorities mount a" interest rate defense then interest rates 
drop after the attack. 

2/ Increase in Federal Funds rate from December 12, 1993 to December 28, 
1994. 

L/ In addition, policy uncertainty reflected in contradictory 
announcements concerning the regime may increase the risk premium which is 
embedded in 6 in equation (1). 
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4. Post-attack policy 

In the speculative attack literature, the shadow exchange rate depends 
on anticipations of reserve losses during an expected attack and expected 
policies after the attack. Thus, the policy options that can be expected 
after the collapse of the exchange rate regime are important for fully 
implementing the concept of the shadow exchange rate. Four options, which 
are not mutually exclusive, are typically considered: (1) a freely-floating 
exchange rate; (2) a step devaluation followed by a new fixed rate; (3) the 
imposition of capital controls or some other default; and (4) changes in 
other government policies. 

The shift to a freely floating exchange rate is the most commonly 
analyzed option in the literature. 1/ The domestic currency interest rate 
rises, possibly dramatically, as reserves are depleted and the probability 
of an impending attack rises. Domestic-currency interest rates rise to 
compensate investors for the possibility that an attack will force the 
abandonment of the exchange rate regime during the life of a domestic- 
currency denominated loan. Following the attack, domestic interest rates 
are free to reflect the domestic inflation rate. Real domestic-currency 
balances decline because of the portfolio shift at the time of the attack 
and due to the increased opportunity cost of holding currency. u 

The second option is, in some ways, a special case of the first option. 3J 
The devaluation may reflect a preemptive policy adjustment to avoid having 
to mount an expensive defense. The devaluation is effective only if it 
reduces the value of the currency by more than the currency would have been 
devalued in a move to a free float. Otherwise, it still would be worthwhile 
to attack the fixed exchange rate regime. C0*seque*t1y, the interest rate 
must rise before the devaluation by even more for a step devaluation than 
for a freely floating regime. This second option appears to characterize 
reasonably well the 15 percent devaluation of the Mexican peso that occurred 
on December 20, 1994, which was then followed by a freely floating exchange 
rate after reserves continued to decline. 

The third option, the imposition of capital controls, is a form of 
default because capital controls, in effect, usurp, without compensation, 
either the rights of investors to freely move capital across borders or a 
portion of the invested proceeds. As an example of such an option, suppose 
that, after the attack, convertibility of current and capital account 
transactions are treated differently, by maintaining the old regime for 
current account transactions but using a floating rate for capital account 
transactions. Investments in securities are capital account items, and the 

I/ This is the option used by Salant and Henderson (1978), Krugman 
(1979), and Flood and Garber (1984). 

2/ In the Mexican case both domestic credit and the overall monetary base 
increased at the time of the crisis. 

2/ This is the option studied by Blanco and Garber (1986). 
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capital proceeds of investments then must be repatriated at the lower 
floating rate. Investors would perceive this as a tax on their investment 
returns, In 1982, Mexico imposed a two-tier market, and in 1994, investors 
might have given some weight in the formation of the shadow exchange rate to 
the possibility that such a policy might be pursued again. i/ 

The potential importance of this option in the formation of investor 
views about the Mexican peso shadow exchange rate is underscored by changes 
in the interest rate on tesobonos in late 1994. Although tesobonos are 
nominally indexed to the dollar, tesobono contracts were, in principle, 
potentially subject to some form of capital controls or some other form of 
direct or indirect "default," including restructuring, involuntary 
conversion, and other options. The observed increase in tesobono yields in 
December 1994 and January 1995 can be viewed, therefore, as the compensation 
demanded by investors for incurring the risk of these various potential 
forms of taxes. 

Finally, consider the fourth option; other policy changes in addition 
to exchange rate policy changes at the time of an attack. This option opens 
up the possibility that an attack on a fundamentally-sound fixed-rate regime 
could create a change in policies that inadvertently validates the attack 
and leads to a devaluation. For example, consider a country in which a 
fixed exchange rate regime provided the nominal anchor that effectively 
contained inflationary pressures, and in which in the absence of the anchor 
the economy would have moved to an equilibrium with significantly higher 
inflation and a less valuable currency. In such a situation, an attack that 
provokes the policy response of floating the exchange rate would in effect 
lead to higher inflation and a lower exchange rate. Thus, by acting as a 
policy-switching trigger the attack is self-validating. In the academic 
literature such a possibility is referred to as multiple equilibria, but so 
far actual examples of this possibility have not been documented. 

This fourth option does not appear to be a reasonable characterization 
of what occurred in Mexico, because of the losses in reserves, the rising 
current account deficit, and the rise in the real exchange rate. 

5. Conclusions 

Events in Mexico in late 1994 and early 1995 appear to conform to some 
of the elements of the first three post-attack options including foreign 
investor misperceptions. In 1994, both internal and external imbalances 
emerged and yet for quite some time domestic interest rates did not rise to 
fully reflect these imbalances. The devaluation on December 20, 1994 can be 
interpreted as a preemptive strike against speculation that the Mexican peso 
was overvalued in the presence of a persistent decline in reserves from 
$25 billion in February 1994 to $10 billion by the end-November 1994. The 
15 percent devaluation was followed by further pressure on the peso, after 

I/ SPC Annex 
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which the peso was allowed to float freely. Immediately following the move 
to a floating rate, cetes interest rates jumped to almost 32 percent on 
December 30, 1994 and continued to rise to more than 40 percent by January 
13, 1995. Models of speculative attacks would predict this reaction in the 
presence of expectations by market participants of a continuation of 
downward pressure on the exchange rate. In addition, the rise in interest 
rates on tesobonos to 25 percent by January 30, 1995, also is consistent 
with the predictions of models of speculative attacks in situations when 
investors expect the imposition of capital controls, as in 1982, or some 
other form of "default." 

In short, the devaluation of the Mexican peso and the events that 
followed during the weeks of the freely floating peso are consistent with 
all of the classic elements of a speculative attack in the economics 
literature, with two interesting twists. First, reserve losses were 
sterilized at the time of the attack, and this may have inhibited the normal 
tendency in such circumstances for monetary tightening to stabilize 
financial markets. Second, there was a reporting lag for Mexican reserves 
that may have prevented investors from observing the decline in reserves and 
interest rates from rising to reflect the problems of the exchange rate 
regime. The devaluation of the Mexican peso, by most accounts, caught many 
investors by surprise and later precipitated a reevaluation of economic 
conditions in Mexico. In such a climate, it is natural for investors to 
demand a greater interest-rate risk premium for holding peso denominated 
assets. It is a prediction of models of speculative attacks that such a 
risk premium would be reflected in the value of the peso once it was allowed 
to float (Chart 20). I/ 

V. Monetary, Exchange Rate, and Fiscal Policy 
Resuonses to Previous Surges of Capital Flows z/ 

1. Introduction 

Most developing countries that experienced heavy capital inflows in the 
early 1990s took measures to limit the impact of the inflows on their 
economies. One approach was simply to allow the exchange rate to respond to 

L/ The foreign exchange market in Mexico is dominated by a few big banks 
Banamex has about 30 percent of the market with Bancomer and Serfin with 
about 10 percent each. Nafinsa, the government development bank is also a 
large player. Since the market is concentrated in the hands of a few large 
participants, volume is more than proportionately lower than in U.S.-based 
dollar markets. The volatility in the foreign exchange market was minimal 
during most of 1994 and foreign exchange bid-ask spreads were 25-50 basis 
points. Since December 29, 1994, however, when volatility increased 
enormously (see Chart 20) spreads increased by an order of magnitude 
sometimes reaching 500 basis points. 

2/ Prepared by Carmen Reinhart and Steven Dunaway. 
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the pressures created by the capital inflows, either through a revaluation 
of the fixed exchange rate or an appreciation of the exchange rate in a 
flexible efchange rate system. Another approach was to use monetary or 
fiscal policy to offset the pressure on the currency to appreciate. The 
motivation for the macroeconomic policy response was that an appreciation 
either jeopardized the effectiveness of the fixed exchange rate policy or 
that the inflows and, hence, the pressure on the exchange rate, were only 
temporary. In either case, appreciation of the currency was considered to 
have an adverse effect on international competitiveness and it was 
worthwhile, therefore, to attempt to offset the pressures on the exchange 
rate associated with capital inflows. In addition to the reluctance to 
allow the exchange rate to appreciate, there have been concerns that the 
volatile nature of these flows could add to the vulnerability of the 
financial sector, particularly if the banking system plays a dominant role 
in intermediating these flows. 

Section 2 of this chapter discusses the primary measure that has been 
used to resist nominal exchange rate appreciation--sterilized intervention. 
A wide variety of country experiences is examined and the impact of 
sterilized intervention on interest rates and on the level and composition 
of capital flows is documented. A key finding is that sterilized 
intervention is not very effective and may even exacerbate inflows. Section 
3 examines a second policy response, namely, exchange rate policy, including 
realignments and changes in the exchange rate regime, which have been used 
to reduce pressure on the exchange rate. The chapter then examines fiscal 
policy responses to rising capital flows, including the implications of 
these measures for monetary policy. The final section of the chapter 
addresses issues related to the interaction and sequencing of these various 
policy measures. lJ 

2. Monetary uolicv: sterilized intervention 

Sterilized intervention seeks to accomplish two things. First, 
foreign exchange market intervention seeks to reduce pressure on the nominal 
exchange rate. Second, sterilizing the intervention seeks to avoid the 
monetary expansion that intervention creates (when there are heavy capital 
inflows), 2/ Although sterilization policies have been used extensively 
in developing countries, relatively little is known about the impact 
sterilization policies have had on domestic interest rates, monetary growth, 
and the volume and composition of capital flows. 

The scope for using sterilization policy hinges on the cross-border 
mobility of capital. Specifically, if capital is perfectly internationally 

1/ The use of capital controls to deal with capital inflows and outflows 
is analyzed in the following chapter. 

2/ Sterilized intervention may also influence the exchange rate by 
"signaling" policy intentions; see Mussa (1981). 
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mobile, the scope for sterilization is limited. 1/ Although the evidence 
is somewhat mixed, it generally suggests that capital mobility is less-than- 
perfect in the short run, implying that there is some scope for short-run 
sterilization policies in developing countries. '2/ 

Sterilization policies affect capital flows through their impact on 
domestic interest rates. Domestic interest rates would likely rise if the 
domestic currency assets investors (including domestic banks) want to hold 
(that is, loans, bank CDs, stocks, bonds) are poor substitutes for short- 
term central bank paper or treasury bills being supplied by the central 
bank. Another reason why interest rates might rise is that money demand may 
increase due to lower inflation or a higher level of income, as the latter 
often accompanies large capital inflows. Hence there are two disadvantages 
with using sterilized intervention. First, the rise in domestic interest 
rates may stimulate further short-term inflows. Second, the wider domestic 
and foreign interest-rate spread entails larger quasi-fiscal costs because 
the interest rate paid on debt issued by the central bank exceeds earnings 
by the central bank on international reserve holdings. Overall, the 
evidence presented in this section suggests that sterilized intervention is 
not very effective and may even create problems when the exchange rate is 

pegged. 

Sterilization policies have taken a variety of forms, and country 
experiences with these policies can best be understood by examining each of 
these forms. There are three main types of sterilization policies: OPl2" 
market operations, changes in reserve requirements, and the management of 
government deposits. 2/ 

a. Own market werations 

Sterilization through open market operations usually takes place 
through the sale, by the central bank, of either government or central bank 
securities. The objective of these sales is to remove the liquidity 
generated by central bank purchases of foreign currency. Mexico, for 
instance, sterilized inflows by selling government debt, including cetes and 
tesobonos. In many countries (Chile, Colombia, Indonesia, Korea. and the 
Philippines), the central bank issued its own debt for the purpose of 
conducting open market operations. In some countries (Malaysia and Sri 
Lanka), open market operations were initially conducted by selling public 
sector debt and then subsequently by selling central bank debt as the 
central bank depleted its own holdings of government debt (Table 18). 

I/ Indeed, the empirical evidence on the effectiveness of sterilized 
intervention in industrial countries is mixed, Some studies argue that 
intervention has not played an important role in currency realignments in 
recent years. See Obstfeld (1990), Dominguez and Frankel (1995), and Taylor 
(1993). 

2/ See Schadler and others (1993). 
1/ See Folkerts-Landau and others (1995) 



- 61 - 

Table 18. Sterilization Thmugh open nsrret Operations 1, 

A”P.“St 17. 1990 
Short-term rates tmgin a modsrats d*cline Cfi-om 8.7 psrcsnt to 8.2 percant>. 

March 18. 1991 
Further aash& Of policy with W-day paper reaching 5.7 percent and x0-day paper bCli”i”& from 
9.2 percent to 5.9 prcent. 

*ori]. 2. 1992 
Fvrther easin& with bond rat. rsd”ci”& tram 9.7 perc.nt to 6.6 percent. 

*“*“St 20. 1992 
Poucy begins to tights” with .hOrt-tem r?.te rising to 5.7 percent. 

November 2. 1992 
Further ti*htenin* with nllort-t.rm rate risi”& to 6.5 psrc.nt an.3 lon*-tanm rate risi”& to 
7.7 percent. 

February 1991 
Significant monetary tightening. Sales Of BSn!s Indonesia certificates (SBI,) incrsaaa sharply. 

March 1991 
stata enterprises IIre instructed to colwezt Rp 10 trillion in hnL deposits to SBIS 
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‘fable 18 (concluded,. Sterilization Through Open Market Operstions 1, 

Malavsis (1989) (continued) 

Febrvarv IO. 1993 

Februarv 16. 1993 
Bank Negara rsua the first issues Of the Malaysia swings Bond WSBI for PI4 1 billion. 

Mexico ctssal 

Partial steriliratio” Of inflows throush sales Of government paper, mostly domestic currency- 
dencdnated cetes. 

Intense sterfliratio” effort6 thrO”Bh open market operations Of tree.S”ry bin*. 

October 1993 

Hssvy steriliratio” prim. During this period the Bank af Thailand increases its redlrco”“t rate 
Lrom 8 parcent at the end OL 1989 to 12 percent at the end Of 1990. 

The Bank Of Thailand reduces camlercial bank,’ access to refinancing facilities. The amo”“t Of 
retinancin* is reduced *ram 100 percent to 50 psrcmt Of the face “al”. Of qualifyi” notes. 

Mid-1993 
st.ril.ization efforts cease. 

sources: Alfiler (19%); Ali7. (199‘1; Ba”ca Central de ChilS. Hemoria Anual and Evolucio” de la 
m. variovs iSsUes: BanC.3 de Mexico. hf0rme Anual 1993: Bara Negara Malaysia, An”“Sl ReDOZt, 
various iaauss: Harinovo and Belclmre (1994); Hettiarachchi and Herat (19941: Karl& (19%); w 
Minapuan WeekLv Report. various issues: Nijathawarn and Dejthamrong (19%): and Rodriguez (1991). 

1, Th. date next to the Co”“try name denotea the firrt year Of the SYrp in infLows. 



A key advantage of sterilization via open market operations is that it 
limits the monetary/credit expansion of intervention without imposing the 
additional burdens on the banking system that other forms of sterilization 
impose, such as reserve requirements. I/ Furthermore, sterilization by 
open market operations may limit the involvement of domestic banks in 
intermediating inflows. This limit can be desirable when there are concerns 
about the resiliency of the banking system or when inflows are considered to 
be temporary. The main disadvantage of sterilization is that it may entail 
sizable central bank financial losses, even in a relatively short period of 
time. '2/ Sterilization efforts also might increase the domestic- 
international interest rate spread and thereby attract additional short-term 
capital. 

The intensity of these open-market policies has varied considerably 
across countries and across time (see Table 18). One can gauge the 
intensity of the sterilization efforts by examining the stock of central 
bank bills relative to the monetary base, or by analyzing changes in net 
domestic assets. Chile during the first half of 1990, Colombia in most of 
1991, Indonesia during 1991-92, Malaysia from mid-1991 through early 1993, 
and Sri Lanka in 1991-93, all attempted to conduct open market operations on 
a scale so as to almost fully sterilize capital inflows. y Chile (mid- 
1991 to the present), Korea, Mexico, the Philippines, and Thailand used 
sterilized intervention throughout much of the inflow period to sterilize a 
portion of the inflows. For example. Mexico sterilized about 25 percent of 
the inflows in 1993, the year when capital inflows peaked. 4/ 

b. Reserve reauirements 

An increase in reserve requirements can be used to reduce the money 
multiplier and thereby curtail the monetary expansion associated with 
central bank intervention in the foreign exchange market. Some countries 
have simply increased the statutory reserve requirement on all domestic 
currency deposits. Leading examples of this policy are Costa Rica, 
Malaysia, and Sri Lanka. For instance, when inflows began to accelerate in 

1/ For instance, increased reserve requirements tend to promote 
disintermediation (see Calve, Leiderman, and Reinhart (1993)). 

2/ Rodriguez (1991) suggests that the central bank losses associated with 
Colombia's sterilization efforts during 1991 amounted to 0.5-0.7 percent of 
GDP. Kiguel and Leiderman (1994) indicate that during 1990 to mid-1992 
Chile's central bank losses due to sterilization policies were about 1.4 
percent of GDP. Gurria (1993) estimates that the quasi-fiscal losses for 
Mexico were in the 0.2-0.4 percent per annum range during 1990.92. Central 
bank losses in Indonesia, Malaysia, and Sri Lanka have also been non- 
trivial. 

J/ In addition to open market operations, Indonesia and Malaysia used 
other forms of sterilization, which will be discussed later in the chapter. 

&/ Banco de Mexico (1993). 
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Malaysia in 1989, the statutory reserve requirement was 3.5 percent; by 
early 1994 it had been increased (in multiple steps) to 11.5 percent 
(Table 19). Other countries (for example, Colombia 1991) imposed high 
marginal reserve requirements. While this latter measure does not affect 
the narrow-money multiplier, it reduces the expansion of the broader 
aggregates. In several countries where banks received foreign currency 
deposits--Chile, Peru, and Sri Lanka--reserve requirements on these accounts 
were either newly imposed or increased. 

In other countries the period of heavy capital inflows coincided with 
reductions in reserve requirements. For example, in April 1989, Mexico 
eliminated reserve requirements and instituted in their place a 30 percent 
liquidity ratio that could be held in the form of interest-bearing 
government paper. 1/ Argentina also reduced reserve requirements during 
the inflow period. In the case of the Philippines, the central bank 
announced a reduction in reserve requirements in August 1994 with the 
objective of decreasing domestic interest rates and therefore capital 
inflows. z/ 

Reserve requirements are a tax on the banking system. As banks are 
likely to pass on all or a part of any tax to its clients, an interesting 
issue is whether an increase in reserve requirements reduces deposit rates 
or increases loan rates. Lower domestic deposit rates will discourage 
capital inflows, but increased loan rates may induce firms to borrow abroad, 
and therefore further stimulate inflows. The empirical evidence suggests 
that in the majority of cases mentioned above, much of the adjustment took 
place through higher lending rates. J/ Therefore, just as open market 
operations may increase interest rates and have the opposite effect of what 
was intended, increasing reserve requirements may in fact increase borrowing 
costs and further increase inflows. In addition, if disintermediation is 
significant, and leads to a shift of funds to the nonbank financial sector 
(which is not subject to reserve requirements), then this too could mean 
that a reserve requirement will not have the desired effect. f?/ 

c. Management of uublic-sector deposits 

Several developing countries (for example, Indonesia, Malaysia, Taiwan 
Province of China, and Thailand) sterilized the effects of capital inflows 
by shifting deposits of the public sector or of pension funds from the 
banking system to the central bank (Table 20). i/ During 1991, the 

1/ See Coorey (1992). 
2/ See Alfiler (1994). 
2/ For example. in Malaysia deposit rates rose during the period in which 

reserve requirements were raised (see Tables 20 and 21); a similar pattern 
emerges in Sri Lanka (see Hettiarachchi and Herat (1994)). 

$/ See Calve. Leiderman, and Reinhart (1993), and Folkerts-Landau and 
others (1995). 

i/ See Reisen (1993), and Folkerts-Landau, and others (1995). 
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January 3. 1994 
Reserve requirsmnt is incrsaaed frcm 8.5 percent to 9.5 percent. 

Reserve requiD3mmt is increased in t*o steps to 11.5 percent 

A compulsory liquidity Co.ffici.“t for dollar liabilities is set ait 15 percent. IhiS coeffioisnt 
rn”SL be inverted in liquid securities denominated in the same C”rre”Cy. 

*w.Ust 15. 1994 
Tha reserve requirement is redvcd from 19 percent to 17 psrcent csxcl”di”* rI1serYe.S hdd in the 
farm of government securities) with the objective of inducin& a decline in domestic interast rates. 
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1993 A”I”SL 
Resmv. rquiLmm”t 0” tor.isn CUrrenEY dqzasit. i* incra.rell to 15 percent. 

SOULC.. : AIil (1994): BanEO Central d. Chile. Heraria Anurua1 and E”olucion de la Economia. various 
issuer; *a* Nepra blahyria, v, various ism.s: ELia (1993); Aattiarachchi and n*rat 
(19%); and Rc.dri*“Bz (19911. 

t, Th. ye.r n.xt ta the country name cbnotea tit. first year oi the surge in inflows 
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Table 20. Sterilizatio” Through Ha”s&ement Of Government Fund* 1, 
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Mexican government also placed the proceeds of pr-ivatizations in the central 
bank to assist sterilization efforts. 

If government deposits are counted as part of the money stock, then 
their transfer to the central bank works in the same way as an increase in 
reserve requirements (the reserve requirement on those deposits is 
effectively increased to 100 percent). If the deposits are not counted as 
part of the money stock, then the shift is more akin to a liquidity-draining 
open-market operation; the key difference is that the central bank may not 
have to pay a market rate of interest on its deposits as it would on its 
sterilization bonds. 

This type of sterilization operation has several advantages. It acts 
like a tax on the banking system, and it does not appear to increase short- 
term interest rat&s as much as sales of sterilization bonds. Further, if 
the deposits are not remunerated, then there are no quasi-fiscal costs 
associated with sterilization operations: if they are remunerated at below- 
market interest rates, there is a quasi-fiscal cost, but it is below the 
cost of sterilization via open'market operations. 1/ 

There are some drawbacks to the shifting public sector deposits, 
however. Large and unpredictable changes in bank deposits make it difficult 
fdr banks to manage their cash positions. For example, when Indonesia 
forced state enterprises to move their deposits out of the state banks, 
these banks not only lost liquidity but they also had to reduce their amount 
of loans outstanding. In addition, some of the deposits are not strictly 
public sector deposits (for example, Malaysia's Employee Provident Fund 
(EPF) or Singapore's Central Provident Fund (CPF)). In these cases, the 
cost of shifting deposits may be borne by those who contribute to the fund, 
depending on whether payouts from the funds are tied to the return on the 
funds. Finally, the shifting of deposits may be limited in scope by the 
availability of eligible funds. For example, government deposits held at 
the Bank of Thailand increased from 25 percent of total government deposits 
at the end of 1987 to a peak of 82 percent in mid-1992. In this case, the 
scope for further sterilization operations via deposit shifting was clearly 
limited. 

d. Effects on interest rates and cauital flows 

This section documents some of the experiences with sterilization 
efforts discussed above in order to gauge the macroeconomic effects of these 
policies. The episodes examined include Chile during the first half of 
1990, Colombia in most of 1991, Indonesia during 1991-92, and Malaysia from 
mid-1991 through early 1993. 

1/ Quasi-fiscal costs are reduced or eliminated by transferring these 
costs to the government (that is, by making them explicit fiscal costs). 
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There are several conclusions one can draw from these case studies. 
First, there is a particularly marked accumulation of international 
reserves, which points to significant central bank intervention (Chart 21). 
Second, despite heavy foreign exchange market intervention by central banks, 
in all of these countries either the rate of devaluation slows down, or 
there is a revaluation (Malaysia) (see Chart 22). Although this may seem 
puzzling in light of the objectives of intervention, these two observations 
together highlight the limitations of sterilized intervention in the 
presence of very large capital inflows. 

A third conclusion is that the magnitude of central bank note issuance 
(in both absolute terms and relative to the monetary base) has been dramatic 
over a relatively short period of time in all countries. The scale of open 
market operations was substantial. In Colombia, the ratio of open-market 
paper to the monetary base increased from less than 30 percent in late 1990 
to over 80 percent by October 1991. In Chile, this ratio increased by more 
than 100 percent in a period of six months. In Indonesia, there was a 
similar surge in outstanding Bank Indonesia Certificates (see Chart 23). 

In Malaysia, the central bank sold treasury bills and Bank Negara Bills 
(BNB) and it borrowed heavily in the inter-bank market. A more comprehensive 
indicator of the sterilization effort is, therefore, required. Chart 23 
presents a broad measure of central bank liquidity operations. In 1990, 
during the first year of heavy inflows, Bank Negara increased liquidity by 
$6.5 billion; by 1993 the last year of the heavy sterilization effort 
(capital controls were imposed at the beginning of 1994), Bank Negara was 
draining liquidity at a rate of $40.3 billion a year. 

A fourth general conclusion from these four episodes is that domestic 
short-term interest rates increased when the sterilization efforts began 
(Table 21). Short-term interest rates also increased during sterilization 
efforts in Korea (1988-89), Sri Lanka (1992-93), and the Philippines 
(1992.93). L/ In all of these countries, interest rates increased during 
sterilization operations despite heavy capital inflows. Furthermore, in 
several of these countries (including Chile and Colombia), the country risk 
premia appear to have declined during these episodes, which is likely to 
have contributed to the downward pressure on domestic interest rates. &' 

The evidence shows that the rise in interest rates often was pronounced 
and, given the reduced rate of devaluation (or in the case of Malaysia an 
appreciation), the rise in ex post dollar interest rates was even greater 

1/ See Hettiarachchi and Herat (1994) for Sri Lanka, and Alfiler (1994) 
for the Philippines. The Colombian experience is detailed in Rodriguez 
(1991). For a comprehensive study of the Indonesian case see Harinowo and 
Belchere (1994). For the Malaysian experience see Aziz (1994). 

2/ An indication of the evolution of country risk is given by the 
behavior of secondary market prices for loans, which were increasing sharply 
during these episodes (see Calve, Leiderman. and Reinhart (1993)). 
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Table 21. Interest Rates and Sterilizatio” Policies 1, 

(In wrcmt. a”““alirad rates1 

I” Llm*stic currsncy Converted into U.S. dollars 1, 

he-intlow: 19m:1-19w:u 
capita1 inflows and hellyr 

ateriliration: 1990:1-1990:7 
capita1 inr1oas and partial 

steriliZc.tion: 1990:7-1994:5 

Prs-inflow: 1989:1-1990:12 
Capital inflows and heavy 

Sterilization: 1991:1-1991:11 
capita1 inflowa and md*rate 

tterilization: 1991:12-1993:u 

Early staws ot inilcm: 
1989-1990:12 

capita1 inflow* and heavy 
sterilization: IWI-19P2:12 

Capital i”flOsr. an.3 moderate 
aterilizatio”: 19x3:1-1994:6 

&&&j 

Early stage6 ot inflow: 1989:1-1991:6 
capita1 inflows and IlaavY 

ateriliration: 1991:7-1993:6 
Capital infhva, mcdsrate steriuzation. 

sind heavy foreign erchangs intervsrltion: 
1993:7-1993:12 

Capital controls and cvrrensy appreciation: 
,991:1-1994:6 

30-m days. 30-w daya 
loans deborit.. 

28.54 21.41 

46.58 37.80 

27.93 21.16 

Prime x-day centra1 Bank 
&sllsw PC,.= 

44.14 34.41 33.79 

47.16 36.61 42.08 

36.95 26.20 24.31 

Prime w-day 
loanr_ Deoorits 

22.54 17.99 

25.27 21.88 

19.22 13.66 

DeDorit. 

6.21 

7.92 

6.74 

5.30 
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Chart 21. Sterilization Policies and International Reserves, 1987-94 

(In billions of U.S. dollars) 
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Chart 22. Sterilization Policies and Exchange Rates, 1987-94 

(Three-month percent change, annualized) 
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Chart 23. Icdicators of Sterilization Efforts, 1987-94 

Chile: Cen!ral Bank Notes/Monetary Base 
(In prcenr) 
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(see Table 21). Further, interest rates fell when sterilization policies 
were abandoned. One explanation for this is that higher capital inflows 
were due to an increased demand for corporate securities and direct 
investment but not for short-term government paper. That is, to entice 
investors to hold more government securities, interest rates had to 
increase, Further, capital inflows often coincided with strong economic 
activity and, therefore, possibly an increase in money demand. The result 
of sterilization operations may have been that there was an unintended 
tightening of monetary policy. 

A fifth conclusion is that ex post interest rate spreads (in dollars) 
were large during the period of sterilization. This suggests that 
sterilization policies do have an impact, at least in the short run, on how 
quickly domestic interest rates converge to international levels. L/ In 
all of the countries considered, domestic short-term interest rate spreads 
remained high relative to those of some countries (for example, Argentina) 
that did not undertake any form of sterilization (Chart 24). Although 
sterilization policies appear to have slowed the convergence of domestic 
interest rates to international levels, the ability to affect domestic 
interest rates and control the money supply appears to have eroded over 
time. z/J/ In all four countries considered, sterilization policies 
were either abandoned altogether, scaled back, or complemented by capital 
controls, because the high domestic interest rates were attracting more 
inflows. 

The effect of sterilization policies on the size and composition of 
capital flows is illustrated in Charts 25.29. &/ Sterilization policies 
in several of the rapidly growing economies in Southeast Asia in the late 
1980s coincided with rising interest differentials and large inflows of 
short-term capital. In Thailand, the interest rate differential narrowed 
when sterilization efforts were scaled back and the exchange rate was 

IJ Frankel (1994b), for instance, has suggested that expected devaluation 
can fully account for observed interest differentials. However, his result 
would not be inconsistent with a steady-state offset coefficient of unity. 

z/ This is consistent with the findings of Schadler and others (1993). 
2/ See Alfiler (1994), Aziz (1994), Harinowo and Belchere (1994), 

Hettiarachchi and Herat (1994), and Rodriguez (1991). 
4/ The charts show for each country (Argentina, Chile, Indonesia, 

Malaysia, and Thailand) the composition of capital flows, split between 
total and short-term flows; differentials between interest rates on domestic 
deposits and U.S. Treasury bills, adjusted for actual exchange rate changes; 
and international reserves and exchange rates. A widening of interest rate 
differentials in conjunction with rising international reserves and a 
relatively constant exchange rate would suggest that the authorities were at 
least partially sterilizing capital inflows. 
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allowed to appreciate. Short-term inflows subsequently slowed in 
1991.92. 1/ In Indonesia, although the interest-rate differential widened 
further in 1991.92, short-term capital inflows declined in part due to steps 
taken by the government to limit short-term foreign borrowing by public- 
sector enterprises and new limits imposed on the open foreign-currency 
positions of commercial banks. In Malaysia, short-term inflows continued to 
rise in 1991-92 as the interest differential widened further. After 1991, 
the authorities reduced intervention and allowed the exchange rate to 
appreciate. Despite a narrowing of the differential in 1993, short-term 
inflows rose, and the authorities imposed capital controls in early 1994. 
In Chile (Chart 28), short-term inflows moved closely with the interest 
differential throughout 1989-93. Z2/ 

In all of the countries that pursued sterilization policies, short-term 
capital flows rose at least initially during the period of sterilization. 
There does not appear, however, to have been any pronounced or sustained 
shift in the composition of capital inflows as a result of such 
intervention, owing possibly to the fact that the periods of sterilization 
were relatively brief or that other mitigating factors (principally those 
influencing foreign direct investment behavior) were present. 

In comparison to the.experiences of countries that pursued 
sterilization policies, Argentina provides an interesting comparison because 
it did not sterilize over the period 1989-92 (Chart 29). In this case, 
there was a change from sizable outflows in 1989 to significant inflows in 
1992 following the introduction of the currency board--or "Convertibility 
Plan"--in April 1991. In the absence of sterilization policies, interest 
rates converged to world levels and short-term capital inflows levelled off 
by 1993. 

3. Exchange rate policy in the presence of large capital flows 

There are several advantages to allowing the nominal exchange rate to 
appreciate when there are heavy capital inflows. 2/ First, an 
appreciation tends to reduce directly capital inflows. This advantage may 
be particularly desirable if the inflows are perceived to be easily 
reversible, banking supervision is weak, or there are inefficiencies in 
pricing risk. Second, if economic "fundamentals" warrant a real exchange 
rate appreciation, the adjustment comes via the exchange rate and not via 

1/ The sharp rise in short-term flows in 1993 primarily reflected a 
reclassification of foreign loans from long-term to short-term flows when 
they were rebooked in the Bangkok International Banking Facility after the 
center was opened. 

2/ Note that Chile introduced a tax on short-term flows in mid-1991. 
This makes it difficult to distinguish whether short-term flows declined 
during that period because of the easing in monetary policy, the 
introduction of new capital controls, or both. 

J/ See Calve, Leiderman, and Reinhart (1993). 
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Chart 24. Deposit Rate Spreads 1/ 
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Capital Flows and Interest Rate Differentials. 1988-93 

15.0, 
Net c3p1ldl r,owi I/ 

~.~~ ~..- --~ 

,/ 
,’ /’ 

10.0~ 

,*’ 
/ 

,,___I,,” 
. . . . . . ~.A...“. 

5.0~ 
_ ,/.N’. .__..---- 

-........ .._ 
.-. . . . 

0.0 . ..____... ---.- 

-5.01 -- 1988 1989 1990 1991 1992 ,993 
- Total flows --Short-term ilOW 

interest Rate "lllerentiali 2/ and Short-Term Capital FIOVIS 
15.0,- 

,988 1989 1990 L991 ,992 ,993 

--Interest rate dlflerentidis -- 1hcT -term IlOWS 
cleft scale1 i&hi scale) 

15.0 

10.1) 

50 

00 

-5.0 

1 

10.0 
80 

4.0 

20 

J-20 

12 
Changes 8” Rrierves and Exchange Rate 3/ 

----12.80 

. . . . . . . ...‘. 
/.J 

-.._... -._-...,, 

8~ 
_. _____________j_ 

~215 

__.- 
6~ ,_.’ 

. ..’ 
._.’ 

,_.- 
,.Y .\(,, ,.A’ 

2 10 

? hi> 

,;llll..‘(‘.,\,,, %.W 

a 

2. 

,H-.--~~~~-~~ 

.._~ ~.~-~~-~. _~~ -.,, 
~...... ‘. I 

0~ 
‘; 

,,, ,, . . . . .‘~ 
/ I;- 



- 72d 

TRAILAND 

Capital Flows and Interest Rate Differentials. 1988-93 

,a.0 ::::r N,d Cdptal rlow5 Li NC?: Cdptal rlow5 ;; 15.0 15.0 
14.0~ / 11.0 
12.0 12.0 

ti _.:~,.,,,. ; ti _.:11..--:1 f 

___..____._.._..... ---.-...- ___..____._.._..... ---.-...- ,_.’ ,_.’ __I. __I. 
2.0 2.0 

1988 ,989 1988 ma9 ,990 ,990 1991 1991 1992 1992 1993 1993 
2.0 2.0 

-Total rlovs -Total rlovs --Short-Lerm llOW5 --Short-Lerm llOW5 

Interest Rate Diflerent~als 2/ and 
6.0. 

Short-Term capita, ~,ov,s 

5.0. 9.0 

a.0 
4.0. 

7.0 

3.0. 6.0 

2.0 5.0 

4.0 

3.0 

0.0 
1988 1989 1991 1992 1993 

2.0 

--I terest ra e dlrferentlals --Sh 
1 j rt- erm fl ws ,crt 5CdC pr,d 54 

4.5, Changes I” Reserves and Exchange Rate 3/ 
25.80 4.0 3.5 3.0 ,/ 

2.5 L 

::.-~:~...: 
,:' 

;- 

2.0 
,988 19"'i 

~~~ . i910-- ."~~~~ ,9g, 
1992 1993 

- c%~rLg~~ar~l"""" -- 'f:i:$,"tg:c:l,i 

25.70 

25.60 

*5 50 

25.40 

25.30 

-- 25 20 



. 

CIIILE 

Capital Flows and Interest Rate Differentials. 1988-93 

-i 7 
nterest r te dlrferenllals -. 5 

h scaler 
grt~trr”, IO*% 

,ert 5ca1e 

Changei I" h!mxves d"d Exchange Rate 3/ 
-420 

400 

~~~~-..~--.~~.-. 
I',"8 / 'Wl /'WI I','!, / !,!I;! 

lg,i.i-- ;!o,) 

- Char;,,'5 (Ic,l ii~[:z."'~" "" -~' li::,!:""::,~:i:ii' 

suurrer: lnfernofiorlu, Uonetoc~ i"ild. lioslnce "1 i'aymcnfr Slsl,r,,ci and ,n,C,,,",iOnO, iinoncio, :,a,ir,jci, 



- 72f - 

CH*RT 29 

ARGENTINA 

Capital Flons and Interest Rate Differentials. 1988-93 

500.0 500.0 
,nterest Rate Dirrerentials 2/ and Short-Term cap,ta, Flows Interest Rate Dirrerentials 2/ and Short-Term cap,ta, Flows 

0.0 0.0 

-5oo.o- -5oo.o- 

-1000.0~ -1000.0~ 

-1500.0 -1500.0 

-2000.0 -2000.0 
,988 ,988 1989 1989 1990 1990 1991 1991 1992 1992 

-'(;:r'1'~~.;,4" dlrrerentials -- 
f 

hart-term r,aws 
r,qtlt scale) 

a.0 a.0 

a.0 a.0 

4.0 4.0 

2.0 2.0 

0.0 0.0 

-2.0 -2.0 

-4.0 -4.0 

-6.0 -6.0 

-8.0 -8.0 



73 - 

higher inflation. Third, but related to the previous point, because of a 
pass-through from the exchange rate to domestic prices, an appreciation may 
help reduce inflation. 

a. Revaluation 

If the exchange rate is flexible, an appreciation of the nominal 
exchange rate in response to capital inflows can occur without any policy 
action. In contrast, if the exchange rate is set by the authorities (that 

is, peg, crawling peg, and narrow band), then a realignment decision is the 
event that triggers an appreciation. Revaluations in fact have been 
relatively uncommon; sterilized intervention has been the preferred course 
of action. Chile and Colombia are the two countries of those discussed 
above in which revaluations have been used. But even in these countries, 
the realignments were initiated only after it became clear that the inflows 
were larger than first anticipated. Between April 1991 and June 1991, 
Chile's exchange rate band was revalued by a cumulative 3.4 percent 
(Table 22). Larger revaluations followed in January 1992 (5 percent) and 
November 1994 (9.5 percent) because the exchange rate persistently stuck to 
the bottom of the band. 1/ In Colombia--where a crawling peg system had 
been in place for about 25 years z/--the exchange rate was revalued by 
2.6 percent in June 1991. More substantial realignments occurred in 1994 
(5 percent and 7 percent in January and December respectively), in the 
context of a newly established exchange-rate band. 

b. Greater exchawe rate flexibility 

Rather than simply revaluing the exchange rate in response to capital 
inflows, there are reasons why it is beneficial to allow the exchange rate 
to fluctuate freely. One reason is that exchange-rate flexibility 
introduces uncertainty that could discourage some inflows, especially 
speculative (easily reversible) inflows. Exchange rate uncertainty creates 
a bias toward domestic assets, dampens the sensitivity of the current 
account to most types of shocks, and reduces net capital flows. J/ 
Indeed, greater exchange rate uncertainty has the same effect as a Tobin- 
type transaction tax. &/ Furthermore, in the event of capital outflows, 
exchange rate flexibility takes pressure off foreign exchange reserves to 
accommodate the outflows. Finally, exchange rate flexibility grants the 
monetary authorities a greater degree of independence and permits them to 
exercise more control over monetary aggregates. 

A main disadvantage of exchange rate flexibility is, however, that 
heavy capital flows could induce abrupt and large movements in the real 
exchange rate. In turn, this could impose a substantial adjustment burden 

I/ See Budnevich and Cifuentes (1993). 
2/ See Carrasquilla (1995). 
I/ See Bacchetta and Van Wincoop (1994). 
&/ See Chapter VI. 
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Fable 22. Rsvaluatlons of the Exchange Rats 1, 

Chih (19901 

Colombia (19911 

June 1991 
Nominal revaluation of 2.6 percent. 

January 1994 
The hand is rsvalued by 5 percent. 

December 13. 1994 
The band is revalued by 7 percent. 
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on the economy. Concern with strategic sectors of the economy (for example 
the nontraditional export sector) has indeed been a key motivation i.n manly 
developing countries for not allowing much flexibility in t.he nominal 
exchange rate. I/ Moreover, empirical evidence doe:; suggest that greater- 
real exchange rate volatility may have negative effects on tradable-goods 
sectors. Y2/ One explanation for this finding is that there al-e incomplete 
markets to hedge exchange rate fluctuations. Another disadvantage of 
greater exchange rate flexibility is that it may deter medi.um-term capital 
flows, such as foreign direct investment, in addition co deterring the 
growth of nontradi.tional exports. 

In practice, there is a wide variation in the dcgl-ee of exchange rate 
flexibility across capital importing countries. Although some countries 
(such as Peru and the Philippines) have a float, the commo~i ground is that. 
all central banks intervene i.n the foreign exchange [market to some degree, 
and no country has operated a pure float. Among the Asian countries, 
Indonesia widened its intervention band twice in 1994 (Tab1.e 23) and 
Malaysia and the Philippines have allowed greater variability of t.he 
exchange rate. particularly since 1992 (Table 24). The Korean authorities 
have stated publicly their intention i” further widen the margins for daily 
exchange rate fluctuations, with the aim of moving toward n free float in 
two to three years. A/ Among the Western Hemisphere countries, Chile, 
Mexico, and more recently Colombia, have permirted some exchange race 
flexibility because of rheil- operation of exchange rate bands. Roth Chile 
;i,d Mexico wideiw d t1ioi.r bands (Table 23), and in Chile the exchollge rate 
has been allowed to fluctuate considerably within the band. &/ 

Despite the fact that many countries have imp,l.fmented wider bands alld 
therefore presumably greater exchange rate flexibility, t.l~e variance of 
Imonthly exchange rates has shown little change (see Table 24). The vari.ance 
of monthly exchange rates in Indonesia, for example, did 11ot change after 
the band was widened twice i.n 1994. Si~milarly, during 199% and 1993, and 
(most of 1994, the variance of the Mexican peso was s~nrill pl-ior to the 
exch,mge market i-urbul.ence in December 1994 -31~0~:. ;:he same n.5 Argent in? ‘s 
exchange rate vnriabi I i r.y undcl- the (:ollvt?rtil,i.lii-,” pl;i~~, III contl-Fist, tllcl-2 
was a marked jump in tile variance of. tile escliange ral~(? i II Colombia after the 
introduction of the band in January 1994 and a moor moderate increase i.n 

exchange rate variabi1.i ty in Malaysia. 

I/ Krugman (1987) points out that, if the irifloxs ?IP 1:emp”~-a1-y and if 
there are hysteresis ef:fects on expel-ts from the ri:;il rxcl~ange rate 
appreciation, then there may be reasons for avoid; 1)~. or riaqxrlinE the I-eal 
exchange rate ad,justmeut. 

z2/ See, for instance. Grobar (1993). 

2/ Ln the past two years, however, Korcn’ s excl~a~iye ra tc pal. i.cy has bee11 
characterized by massive exchange rate interventio!) in ~-espo~ise to capital 
iilfl”WS. 

&/ On various aspects of excbangc rate biillds ill cCl;iie iil~l Mcsi.c”, see 
Helpman. 1.e idel-man , and Ruflnnll (1995) 
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Table 23. Increasing Exchange Rate Flexibility 1, 

grlle (19W 

Ja”“arv 1992 
me central parity is. revaiwzd by 5 percent and exchange rate band is widened from 10 percent to 
20 percent. 10 percenf. on each side. 

Colombia (1991> 

Je.““?aY 25. 1994 
An excha”ge rate band is ~“troduced. The width Of the band is 15 percent and the rate at which the 
band is to be devalued is equal to 11 percent per annum 

1ndone.ia (1990~ 

.J.“Y.pI 1994 
Intarventian band is widened from Rp 10 to Rp 20, 

A”O”St, 1994 
Intervention band is widened from P.p 20 to Rp 30 



Table 24. Exchange Rate Variability, 1988-94 u 

(Variance of monthly exchawe rate chanes. in percent) 

1988 

Argentina Chile Colombia Mexico Indonesia Malaysia Philippines Thailand 
(1991) (1990) (1991) (1990) (1990) (1989) (1992) (1988) 

54.18 0.91 0.05 0.56 0.07 0.65 0.21 0.40 

1989 12,788.58 2.66 0.01 0.01 0.07 0.80 0.16 0.41 

1990 3.768.23 2.22 0.07 0.07 0.03 0.17 6.16 0.27 

1991 358.61 u 1.22 0.05 0.02 0.02 0.76 0.58 0.37 

1992 0.06 5.21 0.01 0.40 0.03 2.69 12.38 2.43 

1993 0.07 0.76 0.01 0.09 0.02 2.95 6.43 0.15 I 

1994 0.01 0.75 13.95 3.61 0.02 2.63 2.69 0.14 
: 

I 

source : International Monetary Fund, International Financial Statistics. 

1/ The years in parentheses indicate the year in which capital inflows began 
2~ Convertibility Plan begins in April 1991. 



78 

It is difficult to determine the impact of greater exchange rate 
variability on short-term capital flows in the cases where the variance 
changed considerably. In Chile, where short-term flows as a proportion of 
total flows have declined, there were other impediments to short-term 
inflows (that is, capital controls). 1/ In Colombia, the composition of 
flows displays a pattern similar to Chile's, but the introduction of the 
band coincided with the imposition of a tax on short-term borrowing. 
Finally, in Malaysia, the effects of increased exchange rate variability may 
have been offset by the effects of tight monetary policy. 

4. Fiscal policies 

A different policy reaction to capital inflows is to tighten fiscal 
policy. In practice, this could be accomplished by either reducing 
expenditure, increasing taxes, or both (Table 25). This approach uses 
fiscal restraint so as to lower aggregate demand and curb the potentially 
inflationary impact of capital inflows. The manner in which the fiscal gap 
is closed is likely to determine the macroeconomic consequences of the 
fiscal policy response. For instance, if government expenditure is more 
heavily weighted toward non-traded goods than is private expenditure, then a 
cut in government spending may be more effective than increased taxation for 
alleviating pressure on the real exchange rate. Furthermore, if consumer 
credit is readily available--as it typically is during periods of heavy 
capital inflows--this could offset the reduction in disposable income 
associated with increased taxation, especially if the tax is perceived as 
temporary. 

A contraction in government expenditure is usually a sensitive 
political issue and typically can not be undertaken on short notice. Such 
delays increase the risk that, ex post, the policy is in fact pro-cyclical. 
One more drawback is that fiscal policy is usually set on the basis of 
medium- or long-term considerations (for example, infrastructure and social 
services), rather than in response to what may turn out to be short-term 
fluctuations in international capital movements. Z?/ Finally, there are 
also important asymmetries in using fiscal policy to deal with fluctuations 
in international capital flows. In particular, while a fiscal tightening 
has sometimes been suggested as a means of dealing with inflows, a loosening 
of fiscal policy would not seem to be a prudent method to deal with 
outflo"s. But despite these drawbacks to using fiscal policy in reaction to 
heavy capital flows, the contribution of fiscal consolidation to the 
prevention of a liquidity crisis may be substantial. Also, the consequent 
lowering of interest rates may have a stabilizing effect on capital flows. 

1/ See Chapter VI. 
2/ See Bercuson and Koenig (1993) 
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Table 25. Fiscal .b.terity Measurer 1, 

1990-94 
Moderation of expenclitvre. Nonfinancial public sector rvrplus averages 2.5 percent dvrlns this 
period. 

An incrsare in the “alus s&id tax rate to 18 psi-cent. An increase in the corporats tex rate to 
15 perc.nt. and an increase in the prograrrivsne.. Of the perrma1 income tax 

Fiscal consolidatio”. Red public consumption growth re*vcea significantly co.4 percent in 1992). 
Public BBCt.Ol deficit ia reduced to about 1.5 percent Of GDP. 

Sources: Nijathaworn and Dejthamrong (1994); Schsdlsr, and others (1993): and staif estimate*. 

1, The year next to tlla country name denotes the first year ot the nur*a in inflaws. 
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The clearest example of fiscal restraint as a central policy response 
to capital inflows occurred in Thailand during 1988-91. 1/ A combination 
of moderation of government expenditure and a strong cyclical improvement in 
revenues (real GDP growth averaged 11.3 percent during 1988-91) resulted in 
changing the government's budgetary balance (as a percent of GDP) from a 
deficit of 1.4 percent to a surplus of 4.9 percent over the period. 
However, with significant infrastructure needs, the cost of reductions in 
government expenditures in Thailand in order to deal with capital inflows 
could be significant. 

Chile, from mid-1990 to the present, has also initiated fiscal 
restraint through an increase in the value added tax and corporate taxes in 
conjunction with expenditure restraint. By substantially limiting public 
consumption, Malaysia also began to downsize its public sector in 1992. In 
that year, the overall public sector deficit shrank by about 1 percent of 
GDP to around 1.5 percent of GDP. However, for most of the other capital- 
importing countries, fiscal policy has not been a key tool in responding to 
rising capital inflows. Indeed, many of the fiscal austerity mea*ure* that 
were undertaken in a number of developing countries (for example, Argentina, 
Mexico, and Sri Lanka) in the early 1990s were part of domestic inflation 
stabilization plans, privatization efforts, and adjustments assdciated with 
Fund program*. 

5. Policy mix 

A review of the policy response to surges in capital inflows 
illustrates how individual policies interact either to magnify or reduce the 
volume of inflows, affect their composition, or alter their macroeconomic 
consequences. For example, a combination of little or no short-term 
exchange rate uncertainty (as is the case when there is an implicit or 
explicit peg), sterilized intervention (which tends to prevent domestic 
short-term interest rates from converging toward international levels), and 
no capital control*. is likely to maxim&e the volume of short-term capital 
inflows a country receive*. This policy mix in conjunction with a 
substantial stock of government debt characterizes reasonably well the 
Mexican experience during 1990-93 (Table 26). The pairing of little or no 
short-term exchange-rate risk with relatively high domestic interest rates 
favors the short-term investor: the long-term investor always bears some 
exchange rate risk, even if the currency is not floating, Furthermore, 
longer-term investments (such as foreign direct investment) tend to be less 
interest sensitive. It would not be surprising, therefore, to find that 
this policy mix over the long run would skew the composition of inflows 
toward short maturities. 

It is also possible that sterilized intervention in conjunction with 
controls on inflows and large central government borrowing requirements will 

I/ See also Schadler and others (1993) and Nijathaworn and Dejthamrong 
(1994). 
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undermine the "individual effectiveness" of these policies. The 
comparatively high interest rate differentials that usually accompany 
sterilized intervention and large government borrowing may act as an 
inducement to circumvent the capital controls (that is, firms and banks may 
find ways of borrowing offshore). To the extent that they are successful in 
dodging controls, this tends to offset some of the contractionary effects of 
the sterilization efforts. Similarly, liberalizing controls on outflows in 
order to reduce net capital inflows may backfire if domestic interest rates 
are high relative to international levels, or if it is interpreted as a 
positive signal of the future policy environment. Indeed, several countries 
(Chile, Malaysia, and Thailand) liberalized outflows while at the same time 
engaging in substantive sterilization efforts (see Table 26). 

VI. Controls on Capital Flows: The Experience 
with Quantitative Measures and Capital Flow Taxation 1/ 

1. Introduction 

The measures discussed in the previous chapter are used in most 
capital-importing countries to reduce the effect of capital flows on the 
exchange rate. A complementary approach taken in the past has been to 
employ measure* that discourage capital inflows (and outflows) or seek to 
influence their character. These measures are often generically referred to 
as "capital control*." I" fact, such mea*ure* range from prudential 
controls on the banking system, to market-based measures, all the way to 
quantitative controls on inflow* and outflows. In practice, the usefulness 
of capital controls hinges on whether they are effective, that is on whether 
they easily can be circumvented. This is a difficult question to answer 
because whether or not they are circumvented in practice depends on the 
types of controls as well as the incentives to evade them. The analysis 
presented in this chapter suggest* that capital controls, if effective at 
all, appear to be most effective in the short term, and are more effective 
on inflows than on outflow*. This second implication is attributable to the 
fact that the incentives to evade.controls on outflows are generally much 
greater than for controls on inflows. 

The next section summarizes some of the benefits and costs of capital 
inflows, and reviews the mea*ure* taken in this direction during the 1990s 
by countries experiencing heavy capital inflows. Recent experiences with 
liberalizing controls on capital outflows as a measure to limit the impact 
of heavy inflows is also reviewed. The discussion then turns to capital 
outflo"s, and addresses the general policy issues regarding the use of 
controls on capital outflows during a crisis as well as reviews the 
experiences of selected countries. The subsequent section discusses some of 
the issues associated with the speed and sequencing of financial-sectorand 

1/ Prepared by Carmen Reinhart and R. Todd Smith. 
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capital-account liberalization. The final section reviews some of the 
lessons from experiences with capital controls. 

2. ; l/ 

a. The PI-OS end cons 

Greater capital market integration and the associated capital flows can 
improve economic growth and macroeconomic performance. At the same time, 
however, capital flows can increase the potential costs of inappropriate 
domestic policies. l4oreover, large capital inflows can pose problems of 
their own, including an overheated economy, appreciation of the real 
exchange rate, and an unsustainable current account deficit. On the other 
hand, large outflows could produce a decline in investment BS well as a 
general recession. Large flows may also complicate the conduct of monetary 
policy: inflows may ceuee monetary and credit expansions that conflict with 
desired inflation objectives, and outflows may lead to high interest rates. 
placing additional strains on the banking sector. In the past, countries 
have attempted to avoid the instability associated with large inflows or 
outflows by first limiting the size of inflows, either through quantitative 
controls, explicit taxes (for example. a transactions tax), or implicit 
taxes (for example, a non-interest bearing re*erve requirement on foreign 
borrowing). However, recour*e to restricting inflows or outflows with 
capital controls should be considered within the context of other policies. 

If inflows are only temporary, then the motive to implement measures to 
reduce them may be especially strong. u For instance, the temporary real 
exchange rate appreciation that often accompanies a rise in capital inflows 
may have adverse long-lived effects on exports (so-called "hysteresis"). A 
further motive for restricting inflows exists when the inflows are purely 
speculative. J/ 

With regard to reducing speculative inflows, one proposal that has 
acquired Some recent popularity is the worldwide implementation of a tax on 
foreign exchange trading or on short-term cross-border bank loans. &/ The 
benefits include increased domestic monetary policy autonomy. increased 

JJ It is common to label controls or restrictions on cross-border capital 
flows as either controls on inflows or outflows, and this convention is used 
in this chapter. However, many types of controls influence both inflows and 
outflows. For example, the suspension of convertibility of a currency in 
order to curtail outflows will make Che country less attractive to foreign 
investors and reduce inflows. Similarly, a liberalization of outflows might 
increase foreign investor confidence and therefore result in higher net 
inflows. See Bartolini and Drazen (1994) and lab&n and la-rain (1994). 

y See Krugman (1987). 
2/ See Summers (i988). 
&/ See Eichengreen, Tobin, and Wyplosz (1995), and "Financial 

Transactions Taxes." SM/95/100. 
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costs of speculative attacks on fixed exchange rate regimes and thus a 
reduced likelihood of an attack, and a shift in emphasis to longer;term 
investments rather than short-term speculative opportunities. This proposal 
is a modern vintage of James Tobin's proposal to tax foreign exchange 
transactions in order to "throw sand in the wheels of international 
finance." Although there are a number of proposals of this sort.that differ 
by the tax base or tax rate, they all aim to increase the cost of 
establishing short positions in foreign currencies, Bnd therefore the cost 
of speculative activities. Some countries that have recently implemented 
thes? types of controls are discussed below. 

There are a number of practical problems with a "Tobin tax" that may 
significantly limit its appeal. 1/ First, to be effective it would 
probably need to be adopted worldwide and uniformly; if it were adopted by 
just the Group of Ten countries, say. it would likely cause the taxed 
activities to shift to untaxed countries. Second, the specific proposal to 
penalize cross-border bank. loans may not be very effective in.restraining 
speculative activity if banks do not engage in large posction taking. 2/ 
Third, it is becoming increasingly easy to create synthetid positions in 
derivative markets so that taxation of "foreign exchange transactions" is 
not a simple matter. Fourth, taxing foreign exchan& trading is likely to 
remove significant, liquidity from these markets.' 

A more general practical problem with any type of capital control is 
provided by the empirical finding that capital controls tend to lose their 
effectiveness relatively quickly as individuals find ways of avoiding the 
controls. L/ However, this problem is probably more important for 
controls on outflows, because the benefits to foreign investors of gaining 
access to one particular country are probably not that large in comparison 
to the benefits tb a resident of a financially:repressed country of 
converting wealth into a foreign currency asset. Indeed, countries that 
have controls on outflows often have higher inflation and lower real 
interest rates than other countries. k/ 

b. Short-term versus loneterm flows: is there much of a difference? 

It is currently popular in several countries (which are discussed 
below) to promote long-term capital inflows, but to discourage short-term 
inflows. The motivation for this policy stems from the fact that long-term 
capital inflows take a longer period of time to withdraw from a country. 
Therefore. the lower the share of short-term capital in total flows, the 
lower the probability of a sudden reversal.in capital inflows. Further; 
long-term flows, such as foreign direct investment, might be'more strongly 

1/ See Garber and Taylor (1995). .. 
2/ The experience of Spain during the 1992 ERM crisis highlights the 

importance of this point. 
1/ See Mathieson and Rojas-Suarez (1993) for a comprehensive review. 
&/ See Grilli and Milesi-Ferretti (1995). 
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guided by medium-term fundamentals and be less sensitive then short-term 
flows to cyclical fluctuations in domestic or international interest 
rates. 1/ 

In addition to the potential reversibility of short-term inflows, there 
may be other reasons why countries may wish to limit these types of inflows. 
Notably, a surge in short-term inflows often shows up as an expansion in 
short-maturity bank deposits; if the domestic banking sector is inefficient 
or poorly supervised the authorities may want to minimise the role played by 
banks in intermediating capital flows. In this case, it may be preferable 
to have a larger share of flows routed through bond and equity markets. 2/ 

The current practices of several developing countries amount to 
restricting either the types of external financing of domestic entities or 
the maturities of external financing. An example of the former approach is 
restricting the foreign issuance of securities by domestic entities, thereby 
encouraging instead direct investment. An example of the latter policy 
would be to restrict, say via a tax. short-maturity foreign bond issues or 
bank loans. 

Just as there are practical problems associated with designing capital 
controls to target only inflows or only outflows, it may be quite difficult 
to design capital controls that distinguish between short-term end long-term 
capital flows. Specifically, it is often not clear whether certain brands 
of capital flows are short term or long term. Standard balance-of-payments 
classifications--direct investment, portfolio flows, short-term flows, and 
others--are in general not very informative about the volatility, effective 
maturity, and liquidity of the flows. Indeed, the distinctiveness of these 
flows may be significantly less clear than these categories suggest. 3/ 
Furthermore, it seems likely that even if a set of controls is effective in 
limiting "short-term" foreign financing, if incentives are strong enough, 
even flows that are perceived by policymakers to be "long-term" flows may in 
fact be considerably more liquid. For example, selling direct investments 
may require time and significant transactions costs, but it is possible to 
create a "synthetic sale" by obtaining bank loans in the domestic currency 
that can be initiated rather quickly and with low transactions costs. In 
addition, to the extent that equity and long-term bonds--and to a much 
lesser degree, term deposits and bank loans--have reasonably liquid 
secondary markets, asset sales by foreigners can be expected to require an 
adjustment in the secondary market, rather than an adjustment in the primary 
market as is the case when short-term flows dry up. But since large-scale 
liquidation of "long-term" securities (equity, long-term bonds) positions 
may well have important spillover effects on primary markets, it is not 

I/ See Edwards (1991). 
2/ This point is reinforced by the fact that most countries view 

stability and solvency of the banking system as a much more important 
consideration than weakness in equity markets. 

3J See Claessens, Dooley, and Warner (1993). 
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clear that this sort of policy would be effective precisely at those times 
when it would be beneficial. Indeed, the sell-off in late 1994 and early 
1995 of emerging markets securities has not only reduced securities prices, 
but it has also sharply contracted issuance activity in primary securities 
markets by developing countries. 

c. Taxine short-term flows: country exoeriences in the 1990s 

The above discussion suggests that one way to reduce net inflows is the 
taxation of gross inflows, possibly in the form of a tax that falls more 
heavily on short-term inflows. This is the type of policy adopted by Chile 
in 1991 and Colombia in 1993 (Table 27). In both countries, a non- 
remunerated, reserve-requirement deposit at the central bank was required on 
firms' liabilities associated with direct borrowing in foreign currency. In 
Colombia, the reserve requirement is to be maintained for the duration of 
the loan and applies to all loans with a maturity of five years or less, 
except for trade credit with a maturity of four months or less. 
The percentage of the requirement declines (at a decreasing rate) as the 
maturity lengthens; from 140 percent for funds that are 30 days or less to 
42.8 percent for five-year funds. In Chile, the tax stems from a 
nonremunerated 30 percent reserve requirement for a period of one year. 1/ 
Considering the tax rate for various maturities highlights how such a 
measure may act as a disincentive to borrow abroad, particularly at short 
maturities. In principle, these measures affect the household sector, 
nonfinancial businesses, and the financial sector. In practice, these 
policies have mainly served as a deterrent to banks from borrowing offshore. 

Brazil has also recently implemented a tax on inflows (see Table 27), 
but with greater variation across assets as well as across maturities than 
the above policies. 2/ As in Chile and Colombia, the tax on foreign 
issuance of bonds falls on domestic borrowers. However, some other taxes 
are paid by foreign lenders in Brazil. Notably, foreigners investing in the 
stock market until recently had to pay a 1 percent tax, and there is a 
similar tax to be paid by foreigners on fixed-income investments. J/ 
Notice that these taxes fall more heavily on investors that have relatively 
short horizons and less heavily on longer-term investors. These measures 
are clearly designed to target the speculative, "hot money" capital inflows. 

l/ The taxes in both Chile and Colombia follow a graduated schedu1.e with 
decreasing tax rates for increasing maturities beginning with a rate of 95 
percent and 140 percent for one-month securities in Chile and Colombia 
respectively, and a rate of 0 percent and 43 percent at a maturity of five 
years in each respective country. 

'&' As capital inflows were reduced in the wake of the Mexican crisis, 
Brazil eased or eliminated some restrictions on inflows in March 1995. 

2/ This was eliminated on March 10, 1995 in order to encourage inflows in 
the wake of the Mexican crisis. 
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Table 27. Restrictions on Inflows and Prudential Requirements y 

Brazil (19921 

October 1994 
A 1 percant tax VIas imposed on Forei*” investment in the stock market. Euminated on.March IO, 
1995. 

me t?.x on Brazilian companies issving bonds over,*as was raised from.3 percent ta 7 percent ot the 
total. Euminated on M.dl 10, 1995. 

February 1992 
h”CO de la Republica increased its cmia~io” on it* cash purchaser Of toreign exchange from 
1.5 proent to 5 percent. 

June 1992 
Regulation Of the entry Of foreign currancy 88 payment for rawices 

less, *xcept tar trscie credit 

A"R"st 1994 

Indonesia (1990) 

October 1991 
All state-related of:ahore comnercial borrowing was made subject to prior approve.1 by the 
Government and annud ceilings Were set for new conmitments OYer tha next five years. 
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J”“S 1. 1992 
Limit* 0” “ontrsd.-related map transactions wer. imposed 0” comersial banks 

.lanu.rv 17. 1994 - A"I"It 1994 
Ba*s were subject to a cailin8 on their nontrade- or noninvestment-related external liabilities 

.lmusrv 24. 199, - A”r”.t 19% 
R.aide”tr WeI. prd?ibit.d flYNo *alli”& short-t.rm monetary instrumenta to nonresidents 

November 1994 
hnkS’ sinimum o”*rsold fcc.iE” *xcilangrs position r.duc.d hx, the equivalent Of 15 percent 
Of unimpaired capital to 5 *mEe”t. 
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The main disadvantage of these measures is that flows are likely to be 
t-e-routed through other channels. For example, over- or under-invoicing of 
imports and exports might be used because trade credits are exempt from the 
tax. L/ Others have argued that, in the case of Chile, over-invoicing of 
imports is not likely to be a" attractive alternative because imports are 
taxed at a comparable rate. 2J/3/ Indeed, inflows to Chile in 1991 were 
below those observed in 1990, possibly attesting to the success of this 
policy. While "et inflows increased beginning in 199'2, the increases were 
primarily in foreign direct investment and other long-term flows. A similar 
patter" emerged in Colombia during 1994, with short-term flows accounting 
for a declining share of total flows. &' 

d. Prudential limits: country exueriences in the 1990s 

Capital controls may alternatively be quantitative limits on inflows 
(see Table 27). Measures implemented have included: prudential limits on, 

or eve" prohibition of, nontrade related swap activities, offshore 
borrowing, and banks' net open-market foreign exchange positions (Indonesia, 
Malaysia, Philippines, and Thailand); caps on banks' foreign currency 
liabilities (Mexico); or blanket measures that prohibited domestic residents 
from selling short-term money-market instruments to foreigners (Malaysia). 

In Malaysia, a combination of large domestic-foreign interest rate 
differentials and widespread expectations of a" appreciation of the ringgit 
during late 1993 led to a surge in short-term capital inflows that led the 
authorities to impose six measures in order to restrict inflows in January 
1994. This response was based on the fact that the inflows were largely 
associated with short-term bank deposits and were therefore viewed as 
speculative in nature. 5J Co"seque"tly, most of the measures were 
directed toward controlling the activities of the financial sector and most 
were announced as being only temporary--only two of the six measures remain 
in place. 

One of the measures implemented by Malaysia that appears to have been 
effective was the prohibition of domestic residents from selling short-term 
money-market instruments to foreigners. The result of this regulation was 
that maturing Cds could not be rolled over and, therefore, short-term 
inflows (and monetary aggregates) declined. The combination of abandoning 
sterilization policies and imposing capital controls were considered to have 
been successful in reducing domestic interest rates and short-term inflows. 
HOWeVer, as with taxation of inflows, as the length of time these kinds of 

I/ See Mathieson and Rojas-Suarez (1993). 
2/ See Lab&n and Larrain (1994). 
3/ However, some circumvention of the tax is effected by reclassifying 

loans as trade-related. 
$/ However, total inflows to Colombia continued to increase in 1994. 
i/ See Aziz (1994). 
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policies are kept in place increases, the competitiveness and development of 
the financial sector may be jeopardized. 

Mexico imposed a regulation in April 1992 that limited foreign currency 
liabilities of commercial banks to 10 percent of their total loan portfolio. 
However, it is not clear to what extent this measure worked to reduce the 
size of capital inflows, because banks' total loan portfolios had been 
expanding rapidly and the initial share of loans in foreign currency was 
below the 10 percent limit. For example, bank a..s.sets in 1992 grew by 
41 percent while foreign currency loans grew by 88 percent; a similar 
pattern emerged in 1993, with foreign currency loans increasing by 
50 percent and total loans rising by 25 percent. Indeed, the constraint 
only appears to have been binding in 1994 when both total and foreign- 
currency loans rose by 27 percent. 

Based on the recent experiences of these selected countries with 
policies directed toward curbing short-term capital inflows, two conclusions 
can be drawn. First, reviewing the Chilean and Malaysian experience it 
appears that these two distinctly different policies were successful in 
reducing the volume of inflows (at least in the short run) in a relatively 
brief period of time. If the inflows are largely seen as a temporary 
phenomenon, such policies could therefore be effective; the longer the 
inflows persist or the longer the policies remain in place, however, the 
greater the chances that the controls are less binding and potentially 
harmful to the financial system. Second, the effect of these policies on 
the e of flows (this also applies to Colombia) was in fact the 
"desired" one of lengthening maturities. 

e. Liberalization of caoital outflows 

A different approach to tempering the impact of large capital inflows 
is to remove controls on capital outflows. If existing controls are 
binding, this policy would likely increase outflows and therefore lower net 
capital inflows. In practice, these policies have usually meant that 
domestic investors (notably, pension funds) had greater freedom to acquire 
foreign assets. Chile, Colombia, Malaysia, Mexico, the Philippines, Sri 
Lanka, and Thailand are among those that have liberalized capital 
outflows (Table 28). 

Reducing barriers to outflows will lower net inflows only if several 
conditions are satisfied. First, it requires that existing controls on 
outflows are binding, a proposition that may not be true. 1/ Second, it 
requires that a greater ability by domestic residents to invest abroad will 
translate into greater investment abroad. This may not occur if rate-of- 
return differentials favor the domestic country. Finally, it requires that 
gross inflows will not be affected in a positive manner by the 
liberalization announcement. This last condition is probably the most 

1/ See Mathieson and Rojas-Suarez (1993) 



January 1992 
?,urrm*.r r.quirmmmt oi .xprt p.m..ll. “aa .a..d: au .xprtar. *,r. dlaad to retain part ot 
.xprt proe..d. .&rod. Prwiously. tbi. *a. .rMt.d only to cofie. ~rml.rs and to atate 
mt.rpri... .xprti”# 011 and min*ral8. 

,,,~id.nt, W.L. .llow.d to hold for.iy stock, .“d oth.r for.iy portiolio i”v.stm.“ts sbroad UP to 
$500.000. tli&b.r -ts r0quir.d .ppmv.l Of th. lwAc.“.l Ph”“i”6 D.p.rtm.“t. 

t,i,,i- q .turity on for.+, lo.ns 1.. L.(IUE.~ Lrc.n *iv. ~.a=* with two fear.’ E=.c*. to o”e ye-‘. 
Such 1.x”. *.r. p.raitt.ll only to fi”a”C. working Ellpital or LiX.d invastm.nt. Limit 0” 
contr.etud int.r..t wt. WBOR + 2.5 ~.rc.nt) “a. .limin.t.d for th. privat. s.ctor. 

Limitl 0” ior.iy inv.*tm.nt. Of *cm.stic p.n*ion funds. i”L.“m”C, ccQpa”isn. and mutual funds *e=e 
red.* frm 3 prcmt to 4 p.rc.nt. 

Th. ah.=. oi .rport pros..d. aubj.et to ourre”d.r z.quir.m.“t. was r.dus.d frm 90 percent to 
85 p.rc.nt .nd th. p.riod of ,urr.“d.r of for.ie” exchm~. was art.nd.d from 150 days to 180 dam. 



- 02 - 

Table 28 (CO”Cl”dd~. Liheralization Of Guttlor~ 1, 
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tram $1 million to $3 minion. 

Restrictions 0” r~patSisti0” Of i”YeStme”tS Iand earning accruing tharstrm~ *““dad by dsbt-to- 
equity conversionr under the Old debt restructuring program were liftd. 

Thailand (1988) 

freely transfer up ta $5 million abroad for airsct i”“BStme”t. Bank Of Thhaih”d approval 
rsquirsment Of repatriation Of investment fWck was .limi”atad. 
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tenuous. Specifically, both economic theory and insights based on the 
evidence from a number of well-documented country cases show that 
liberalization of outflows has actually induced heavier inflows. Examples 
include: Italy and New Zealand in 1984, Spain in 1986, Yugoslavia in 1990, 
and Chile in 1990s. L/ The reason for this is that lifting restrictions 
on capital outflows appears to send a positive signal that increases the 
confidence of foreign investors and further stimulates capital inflows. 2/ 
In addition, the effectiveness of this policy may be further jeopardized if 
domestic interest rates are being kept high relative to international levels 
(say by sterilization polices). 23 Certainly, stock market returns (in 
dollars) during 1990.93 for several of the countries that liberalized 
(including Chile, Colombia, Malaysia, Mexico, and Thailand) far exceeded the 
returns available in major industrial countries. 

3. Controls on cauital outflows 

There are a number of reasons why controls on capital outflows (for 
example, a tax on purchases of foreign assets) may exacerbate problems in 
the financial sector and worsen a crisis. Paralleling the discussion above, 
a failure to remove controls on outflows or the imposition of new controls 
may send an adverse signal about the future ability to move capital out of 
the country. In addition, foreign investors might require a higher risk 
premium on their investment in order to compensate them for the implicit tax 
resulting from controls. Further, a tax on residents' holdings of foreign 
assets may result in a transitory trade deficit (or a widening of the 
existing one) as agents shift to domestic assets. $/ However, a large 
number of countries have imposed controls on capital outflows, and it is 
therefore useful to study more closely the types of controls imposed and 
whether they werr effective. 

a. Issues in using capital controls to slow a crisis 

Although controls on capital outflows may be effective in delaying a 
balance-of-payments crisis, the length of the delay is not obvious. On the 
one hand, restrictions that slow inflows of capital may prevent a crisis 
from occurring in the first place if the swing in the capital account is 
reduced by the controls. On the other hand, on the eve of a balance-of- 
payments crisis, the implementation of controls on outflows seems extremely 
unlikely to avert a crisis. and the amount of time that is bought is likely 
ro be only a tew months, and possibly less. However, it is difficult to 
&it-ermine precisely the benefits of controls on outflows during a crisis. 
The extent of the benefits depends on the types of controls imposed, how 
easily they are circumvented, the effect of leakage through the controls, 

I/ Ser Bartolini and Drazen (1994) and Labin and Larrain (1994) 
'/ See Bartolini and Drazen (1994). 
l3/ See Chapter V. 
4_/ See Rpinhart (1991). 
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and how divergent are actual policies from what market participants perceive 
to be "equilibrium" policies. 

There may be important adverse consequences of capital controls from a 
policymaker's perspective. Chief among these is the effect of the temporary 
imposition of controls on foreign investors' preferences for investing in 
the domestic economy in the future. In addition, introducing temporary 
capital controls can have important effects during relatively normal times, 
even if they do not affect the ability to repatriate capital. Specifically, 
a rise in the perceived probability that capital controls will be imposed at 
any future moment could itself spark a run on a currency, even though one 
would not have occurred had this probability been much lower. 1/ But 
notice that this then may introduce a time-inconsistency problem: if it is 
expected that controls on outflows will be implemented with high 
probability, then this could spark a run sooner. which could lead to 
controls being implemented sooner, leading to a possibly worst-case 
equilibrium. The implication is that if the authorities implement controls 
on capital outflows when a crisis appears imminent, then this results in an 
additional component of uncertainty for foreign investors which may be 
central to speculative outflows. If this effect is important, then it 
leaves as options either not imposing controls or implementing preemptive 
controls on capital inflows--that is, controls on capital inflows before a 
crisis has occurred. 

b. Evidence from the ERM crisis 

The ERM crisis in the Summer and Fall of 1992 provides a recent 
experiment for examining the role of capital controls in the aftermath of a 
sudden reversal of capital flows. After experiencing a wave of capital 
outflows, the authorities in Ireland, Portugal, and Spain relied on capital 
controls to slow speculative runs against their foreign exchange reserves. 
Of these three countries only Spain implemented new controls, while Portugal 
and Ireland tightened existing ones (Table 29). Although there were 
differences in the types of controls implemented, all three countries 
generally sought to restrict speculative portfolios--short positions in the 
domestic currency and long positions in foreign currency--much like the 
sand-in-the-wheels taxes discussed above are supposed to. 

Since a run on a currency affects directly a central bank's foreign 
exchange reserves, an obvious way to measure the impact of imposing controls 
is to study the behavior of reserves around the time that the controls were 
imposed. Of course. reserves may not tell the whole story if central banks 
tap lines of credit. Although it is impossible to know what would have 
happened to reserves in the absence of the controls, it appears that during 
the ERM crisis those countries that implemented controls did not 
significantly reduce the pressure on their stock of reserves (Chart 30). 
Indeed, if one takes into account the fact that lines of credit were tapped 

1/ See, for example, Dellas and Stockman (1993) 
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Chart 30. Foreign Exchange Reserves, Jan. I991-Dec. 93 
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Table 29. “se Of Capital Controls to Defend CYrIeocIes 
During tile Emi crisis 
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heavily during the crisis, reserve losses understate actual dollar losses. 
At best, the controls may have temporarily slowed the rate of contraction of 
reserves, Moreover, all three countries eventually devalued their 
currencies--the Spanish peseta and Portuguese escudo were devalued by 
6 percent on November 23, 1992 and the Irish pound by 10 percent on January 
30, 1993. It is noteworthy that in the case of Spain and Portugal, the 
currencies were devalued roughly a month after the controls were implemented 
or strengthened, whereas in the case of Ireland the devaluation occurred 
four months later. 

Another way of gauging the effectiveness of controls is to study the 
spreads between onshore and offshore interest rates. Specifically. if 
controls are effective in limiting outflows of capital then this 
effectiveness should be reflected in the extent to which a domestic interest 
rate is lower than the comparable eurocurrency rate. That is, the more 
costly it is to penetrate capital controls, the lower should be the required 
return on domestic deposits. I/ If controls are effective in limiting 
domestic interest rates. then they may be of considerable value in such 
circumstances since the costs associated with high domestic interest rates 
(for example, from stress on the banking system) may be avoided to a large 
degree relative to a pure interest rate defense of a currency. 

The evidence suggests that the effectiveness of the controls varied 
widely across time, countries, and types of controls (Chart 31). 2/ The 
evolution of onshore-offshore spreads also suggests that the Portuguese 
controls were more effective than the Spanish controls, a belief that seems 
to have been widely held during the crisis. In addition, it has been shown 
that domestic interest rates in several Scandinavian countries during the 
ERM crisis were actually considerably higher than the corresponding 
eurodeposit rates. which may reflect a credit risk premium for the domestic 
banking system. J/ 

One problem with Tobin-type transactions taxes is that the incidence of 
the tax falls on all traders and not just speculators. The question arises 
as to whether it is feasible to structure the policy to target only 
speculators. Although the answer to this question will in general depend on 
the specific policy measure, during the ERM crisis, France had some success 
with tailoring a policy in this manner. Specifically, as the attack against 
the franc gathered momentum, the French authorities increased interest rates 
in an attempt to squeeze speculators. However, to offset the adverse 
effects of higher interest rates on nonspeculative behavior, banks with 

1/ Crilli and Milesi-Ferreffi (1995) find evidence for industrial and 
developing countries that real interest rates tend to be lower in the 
countries which had capital controls in place relative to those which had 
liberal capital accounts. 

Z?/ The unavailability of data for Ireland precludes studying interest 
rate spreads in that case. 

J/ See Fieleke (1994). 
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Chart 31. Onshore and Offshore Deposit Rates, May 1992-April1993 
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normal commercial requirements received relatively cheap funding that could 
be passed through to customers, and therefore avoid a rise in the base rate. 
The effect was that many regular customers could obtain near normal rates, 
while others had to pay higher rates. In contrast to the measures imposed 
by some of the other ERM countries discussed above, the French distinguished 
lending not by nationality of the borrower but by class of borrower. 
HOWt?"er, this is clearly a tactic that can only be used as a very short-term 
instrument of crisis management, since going beyond that could severely 
strain the banking system and introduce inefficiencies into the allocation 
of credit. 1/ 

c. Evidence from the 1982 debt crisis 

The developing country debt crisis in the early 1980s provides a second 
natural experiment to study experiences with capital controls. Argentina, 
Mexico, and Venezuela are among the developing countries that implemented 
controls on outflows during this period. The details of the controls 
implemented in these cases varied widely, and the array of controls was 
often quite complex for many countries (Table 30). 

It is difficult in this case also to draw firm conclusions from 
studying the behavior of foreign exchange reserves (Chart 32). ReSe?Z”eS 
continued their slide for several months after controls were implemented in 
Mexico, whereas they rebounded in the cases of Argentina and Venezuela. 
Because of data limitations, it is not possible to examine onshore-offshore 
interest rate differentials for these countries for that time period. 
HOWL?"er, the behavior of interest rates denominated in the domestic currency 
and in U.S. dollars does suggest some reprieve from speculative pressures 
(Chart 33). Specifically, interest rate spreads declined despite rising 
risk premia, at least in the short run; drawing longer-run conclusions is 
difficult without having a useful benchmark interest rate (Table 31). 

4. Sewencinrr. issues 

There is a general consensus in the literature on sequencing of 
economic reform that the capital account should be liberalized last. z/ 
If the domestic financial system has not been liberalized, and there are 
interest-rate controls and financial repression, then liberalizing the 
capital account will result in heavy capital outflows. Even if interest- 
rate controls were removed and domestic interest rates were above world 
levrls, if credit allocation does not adequately reflect economic 
fundamentals--say, because there is mispricing of risk or directed credits- 
the capital inflows induced by the capital-account liberalization may lead 

L/ See International Monetary Fund (1993) for further discussion of the 
tactics adopted by various countries during the ERM crisis. 

2/ Ser. for instance, Edwards (1984). McKinnon (1991). and Mathieson and 
Rojas-Suarez (1993). 
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Tabis 30. Controls on CapitaL CutflovJ During the Debt crisis 
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TabI. JO ~co”cl”d.d~. Controls on Capital Outfloils D”ri”& the Debt crisis 
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Table 31. Argentina: Interest Rates and Country Risk, 1981-85 

Period 

1981 III 
IV 

Interest Rate 180-day Implied Country 
on BONEX LIBOR Rate Risk Premium 

(a) (b) (a) -(b) 

20.30 18. 71 1.59 
18.38 14.66 3.72 

1982 I 18.41 15.33 3.08 
II 16.62 15.14 1.48 

III 23.88 12.85 11.03 I/ 
9.96 10.18 

1983 

1984 

IV 

I 
II 

III 
IV 

I 
II 

20.14 

15.48 
15.04 
23.27 
22.22 

21.34 
30.76 

9.50 5.98 
9.67 5.37 

10.44 12.83 2J 
9.79 12.43 

10.52 10.82 
12.44 18.32 

III 23.01 12.12 10.89 
IV 19.11 9.73 9.38 

1985 I 18.70 9.52 9.18 
II 20.73 8.46 12.27 

SOUrCe.5 : Fanelli and Damill (1993); and staff calculations. 

IJ Capital controls were imposed. 
ZJ Capital controls were strengthened. 
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Chart 32. Foreign Exchange Reserves, Jan. 1981-Dec. 84 
(In billions of U.S. dollars) 
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Chart 33. Deposit Rate Spreads, 1981433 
(Domestic currencyfU.S. d&r) 
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to the financing of unproductive activities. 1/ If trade is not 
liberalized prior to the capital account, then the higher inflows may be 
funnelled into inefficient protected sectors or industries. Alternatively, 
if the current and capital accounts are simultaneously liberalized, the 
capital inflow and the potential real exchange rate appr,eciation that 
accompanies it, may adversely affect the tradable sector and generate a" 
expansion in the nontradable sector. If the appreciation is large and 
persistent, it may jeopardize medium-term objectives, such as the 
development of a nontraditional export sector. Similar arguments apply to 
macroeconomic stabilization: if fiscal consolidation and reform have not 
taken place, the capital inflows will be funnelled to a" inefficient public 
sector and temporarily help finance a" unsustainable accumulation of public 
sector debt. 

This discussion suggests that countries already experiencing a surge in 
capita1 inflows, irrespective of whether these are primarily due to a 

favorable external environment, a" attractive domestic investment 
environment, or both, may want to postpone liberalizing the capital account. 
A liberalization of the capital account may work further to stimulate 
inflows and reinforce the macroeconomic effects of the inflows (that is, 
real exchange rate appreciation, wider current account deficits, reserve 
accumulation, and accelerating money and credit growth). As discussed 
above, it appears that for a number of countries, a liberalization of 
capital outflows induced further "et inflows. In addition, as Table 27 
highlights, in several countries that liberalized controls on inflows, the 
tendency during the capital inflow surge in the early 1990s was toward 
reinstating some controls or tightening prudential regulation. 

5. Some lessons 

In light of recent experiences of countries that adopted measures 
designed to curb short-term capital inflows, it appears that, at least in 
the short run, these policies were effective in either reducing the volume 
of capital inflows, or affecting their composition, or both. A conclusion, 
therefore, is that, if the capital inflows are perceived as being temporary, 
these types of policies may be effective, not least because they reduce 
potential future outflows and the economic costs of such turbulence. Of 
course, the longer the inflows persist, or the longer the policies remain in 
place, the greater the chances that the controls become both ineffective and 
destructive to the development of the domestic financial system. But more 
generally, recourse to capital controls must be considered within the 
context of other policies. 

1/ Mathieson and Rojas-Suarez (1993) and Galbis (1994) stress a further 
preliminary requirement for financial (and capital account) liberalization, 
namely, the establishment of prudential regulation and supervision. Without 
these, the increased availability of credit that accompanies a capital 
inflow could result in adverse loa" selection and on eventual financial 
crisis. 
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With regard to controls on outflows, the existing empirical evidence on 
the effectiveness of capital controls in general, and the experiences of 
some of the countries that implemented capital controls during the recent 
ERM crisis and during the debt crisis in the early 198Os, suggest that 
controls on capital outflows offer only limited relief from market 
pressures. In most instances central bank reserves continued to decline, 
despite the controls. In all these cases there were either devaluations 
(the ERM countries) or a substantial depreciation. With regard to interest 
rate spreads, it does appear that temporary controls on outflows may 
alleviate upward pressure on interest rates and are therefore potentially 
most beneficial when the domestic banking system is fragile. However, given 
the magnitude and persistence of flight capital in the 198Os, due largely to 
repressed domestic interest rates, controls are never effective in the long 
run and may in fact make things even worse. I/ 

Most of the empirical work on the effectiveness of capital controls 
concludes that controls lose their effectiveness relatively quickly. 
HOWeVer, in most of this work, no distinctions was made among the "types" of 
capital controls. Specifically, little distinction is made between measures 
to discourage inflows and controls on outflows. Indeed, there may be 
reasons to believe that their "lack of effectiveness" is not symmetric and 
that controls on inflows may be more effective than controls on outflows, 
and that market-based controls may be more effective than quantity 
constraints. Such differences may have little to do with the design of the 
measures per se, but rather have more to do with incentives to circumvent 
the controls. 

Controls on outflows are usually resorted to during balance-of-payments 
or financial crises. These episodes are characterized by large devaluations 
of the exchange rate, steep declines in the stock market, increased 
volatility in financial variables, a higher risk of default, and in some 
cases, political instability. The imposition of controls, in and of itself, 
may send a "signal" that worse times are to come. In such circumstances, 
domestic-foreign interest rate spreads usually reach levels (particularly on 
a risk-adjusted basis) that provide a powerful incentive for outflows. In 
contrast, as the experiences of several countries in the early 1990s shows, 
controls on inflows tend to emerge under more "normal" economic 
circumstances. While rate-of-return spreads may still provide an incentive 
to evade controls, the rate-of-return differentials tend to be smaller than 
those observed during crises, and thus the desire to circumvent controls may 
not be as great for controls on inflows. Further, from the viewpoint of an 
international investor, one can always redirect investments to countries 
where there are fewer impediments. 

1/ See Dooley (1988). 
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VII. The Role of Domestic Financial Institutions 
in Intermediatinn Foreign Cauital Inflows 1/ 

1. Introduction 

This chapter examines the effects that capital inflows can have on the 
domestic financial systems of recipient countries. A rapid expansion of 
liquidity in the banking system due to a sudden surge in capital inflows can 
result in a deterioration of bank balance sheets if these funds are not 
invested efficiently. In addition, portfolio capital inflows may affect the 
efficiency with which domestic financial assets are priced. Inflows may 
also lead to greater integration of securities markets, allowing shocks in 
one country to be transferred to other countries. 

Section 2 describes the mechanisms through which capital inflows are 
intermediated in the domestic financial system. Section 3 provides evidence 
on capital flows to a number of developing countries since 1980 and 
identifies those countries which have had the highest net inflows and the 
greatest potential for domestic credit expansion. Section 4 then looks at 
the available evidence on bank balance sheets in order to assess the impact 
capital flows have had on the banking systems in several of these countries. 
Section 5 discusses the effects of capital inflows on securities markets, 
focusing on the equity markets in the recipient countries; to date, foreign 
investment in developing country bond markets generally has been limited, 
with the exception of Mexico. The chapter then presents empirical work on 
pricing efficiency and volatility and the linkages and spillovers between 
developing country and industrial country capital markets. 

2. The role of banks in intermediating caDita1 inflows 

When capital flows into a country through an increase in foreign 
liabilities at domestic banks, the impact on the banking system is 
immediate: a local bank experiences an increase in foreign currency 
liabilities and obtains a foreign currency asset, usually in the form of a 
deposit in a bank chartered in another country. If the local central bank 
purchases the foreign currency from the recipient bank, domestic currency 
bank reserves will rise relative to the deposit base. If this transaction 
increases the reserve-deposit ratio above the legal minimum, and if the 
central bank does not sterilize the monetary base against the increase in 
liquidity, banks can use their exce.ss reserves to increase credit (by a 
multiple of that surplus amount). Hence, an increase in foreign liabilities 
can lead to an expansion of bank balance sheets just as an increase in 
domestic currency deposits would. If the local authorities permit residents 
to hold foreign currency deposits, a similar expansionary process would take 
hold, although there would not necessarily be an increase in central bank 
holdings of foreign reserves. The local foreign currency deposit base will 
expand, which may allow an expansion of foreign currency loans. 

L/ Prepared by Marcel Cassard, Victor Ng, and Michael Spencer 
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Capital flows that enter a country through nonbank financial markets 
can have a similar impact on the banking system. i/ When a nonresident 
invests in a local nonbank financial asset, a local deposit must be used to 
pay for it, which involves exchanging a foreign-currency deposit for a 
local-currency deposit, In such transactions, the deposits and reserves of 
the domestic banking system increase, at least temporarily. Hence, 
regardless of whether foreign capital flows into the market as foreign 
direct investment, equity portfolio investment, bond issuance, or bank 
borrowing, the associated increase in deposits and bank reserves can 
potentially lead to an increase in bank lending. 

However, capital inflows need not necessarily result in a significant 
expansion of banking Sector assets. If the capital inflow is used to 
finance an equivalent current account deficit, as when a nonresident 
purchases a domestic asset from a resident, who in turn uses the proceeds to 
import foreign goods, the funds flow out of the country, causing no further 
expansion in domestic credit. 2/ When the local bank lends funds to the 
importer, it simultaneously books a foreign currency loan and a foreign 
currency deposit to the importer. The local bank executes the transaction 
by drawing on its deposit in the foreign bank. At the end of the 
transaction, the local bank has a liability to the foreign bank and a 
foreign currency loan to the importer, and no increase in domestic assets. 
Alternatively, the net capital inflow can be deposited in the banking system 
and completely sterilized by the central bank (as discussed in Chapter V). 
In each of these cases, net capital inflows do not affect the level of 
private domestic currency credit, and only in the latter case will the 
composition of domestic currency financial assets and liabilities be 
altered. 

3. CaDital flows, scerilization. and the bankiw svstem 

Capital inflows to developing countries increased significantly in the 
early 199Os, and the composition of these flows changed from bank lending 
and foreign direct investment to portfolio investment. While a few 
countries experienced periods of significant capital inflows earlier in the 
period, net inflows increased in a large number of developing countries in 
the late 1980s and early 199Os, first in Asia and then in the Western 

lJ For example, most of the bond portfolio inflows, which have dominated 
portfolio inflows into developing countries in recent years, originated in 
the Euromarkets and are denominated in one of the major currencies. Thus, 
when nonresidents purchase Eurobonds issued by borrowers in developing 
countries, they transfer foreign currency deposits to these borrowers. If 
these borrowers hold their deposits in the local banking system, bond 
purchases have the same impact on the domestic financial system as a direct 
increase in domestic bank foreign liabilities. 

2/ For example, foreign direct investment is often claimed to have little 
effect on bank liquidity since inflows frequently are accompanied by rising 
imports. 
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Hemisphere (Table 32). i/ Capital account surpluses, excluding changes in 
reserves and exceptional financing, have been particularly large since 1990 
in Malaysia, Mexico, and Thailand, but have also been well above the 1983-89 
averages in Argentina, Chile, Korea, the Philippines, and Turkey. 

As discussed earlier, when net capital inflows exceed current account 
deficits, or are combined with current account surpluses, the result is an 
expansion in liquidity--denominated either in local or foreign currency--in 
the domestic banking system. In many countries, the central bank has .> 
acquired a large part of the net inflows in order to prevent an appreciation 
of the exchange rate. Such purchases lead immediately to an increase in 
commercial bank reserves at the central bank and, via the usual multiplier 
effect, to an expansion in the money supply. I" fact, more than two-thirds 
of the capital inflows to developing countries during 1991-94 were absorbed 
by central banks in recipient countries through increases in foreign 
currency reserves. The increase in foreign exchange reserves has been 
highest in Malaysia, where the central bank has aggressively defended the 
exchange rate. Reserves increased by 18 percent of GDP in 1993 alone. In 
countries where inflows were not as significant to begin with, and where 
current account deficits were often higher relative to inflows, there were 
much smaller increases in reserves. 

Sterilization policies have been used aggressively in developing 
countries that experienced large net capital inflows, in part in order to 
insulate the banking system from the effects of these inflows. L?/ 
Sterilization techniques have included: open market operations, increases 
in reserve requirements, mandatory purchases of government or central bank 
securities by financial institutions, and transfers of government deposits, 
including those of government-owned enterprises, to the central bank or into 
holdings of government securities (see Chapter V). 2/ 

The decision to sterilize capital inflows generally implies that the 
balance sheet of the central bank will expand rather than that of the 
banking system. This effectively transfers risk from the banking system to 

1/ Net errors and omissions and exceptional financing items are not 
included. Hence, the capital account and changes in reserves generally do 
not completely offset the current account position. 

2/ The emphasis here is on the ability of sterilization to insulate thk 
commercial banking system from capital inflows. Even when sterilized, 
capital flows can have real economic effects deriving from, for example, 
changes in the relative prices of traded and non-traded goods. 

3/ Some countries have also attempted to curtail net capital inflows by 
imposing controls on capital inflows (Brazil, Chile, Colombia, Indonesia, 
Malaysia, and Mexico) and/or by liberalization of capital controls on 
outflows (Chile, Colombia, Malaysia, Mexico, and Thailand). 
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the central bank. u Because of the high cost of sterilization, and the 
high potential public cost of financial losses, the allocation of risk 
between the private and public sectors is an important decision. 

In countries where the banking system is sound and efficient and where 
there are effective regulatory and supervisory controls, capital flows are 
less likely to create additional risks to the financial system. In these 
countries, banks have the ability when extending loans to anticipate, at 
least to some extent, the effect of capital flows on their borrowers' 
ability to pay. This ability allows banks to price their loans accordingly, 
to accumulate reserves against potential loan losses, and to reduce the 
concentration of their loan portfolios to sectors that are more sensitive to 
capital flows. 

In contrast, in countries where credit institutions are not well 
regulated and supervised, and where there are poorly enforced penalties for 
misallocating credit and mismanaging balance sheets, capital inflows will 
create further opportunities for banks to expand lending and to expose the 
financial system to larger potential losses. In pursuing a policy of 
nonsterilization in such weak systems. the authorities run the risk of later 
having to provide liquidity to, or to recapitalize, banks that become 
illiquid or insolvent as a result of poor management. Moreover, in the 
event of a reversal of capital flows, weak banks would become especially 
vulnerable. Due to poor credit ratings, weaker financial institutions would 
be unable to access interbank or capital markets, and would need public 
support to remain viable. The history of bank crises, including recent 
crises in some industrial countries, clearly demonstrates how high the 
public costs can be of such rescue operations. 2/ 

Partly because of differences in sterilization policies, the link 
between changes in central bank reserves and bank balance sheet expansion is 
mixed across countries. In Thailand, for example, bank assets expanded 
rapidly after 1987. peaking at more than 100 percent of GDP in 1993 
(Table 33). In Malaysia. the ratio of commercial bank assets to GDP 
increased from 118 percent in 1992 to 134 percent in 1993. The measures 
taken in 1994 to contain capital inflows and the consequent narrowing of 
interest differentials contributed to a relative decline in bank asset.s to 
122 percent of GDP in October 1994. In some countries, the expansion in 
bank balance sheets has been very significant despite only modest net 
capital inflows. In Indonesia, commercial bank assets expanded as a share 
of GDP by more than 20 percentage points over 1988-94, although it is likely 
that much of that expansion resulted from the important deregulation 

1/ The use of sterilization as a prudential policy to prevent the 
accumulation of risk in the banking sector was explicitly recognized in 
Indonesia and Chile. 

2/ Several industrial countries have recently experienced, or are still 
experiencing, costly banking problems, including Finland, Japan, Norway, 
Sweden, and the United States. 
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1.0 
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measures implemented in 1988-90. In Mexico, the banking sector has expanded 
rapidly, from total assets equal to 45 percent of GDP in 1991 to 67 percent 
in 1994. This rapid expansion reflected both the effect of capital inflows 
and the injection of new capital into the industry since privatization in 
1991: paid-in capital increased from MexN$l.S billion in 1991 to MexNS10.2 
billion in 1994, which, assuming an 8 percent ratio of capital to risk- 
weighted assets, could have accounted for half of the expansion in bank 
assets as a proportion of GDP. 

4. Impact on bank balance sheets 

Virtually all developing countries that have received large capital 
inflows have, at different times and to different degrees, attempted to 
sterilize these inflows. As was noted in Chapter V, open market operations 
sterilized almost all capital inflows to Chile in the second half of 1990, 
but was pursued less aggressively since early 1991. Similarly, Thailand 
during 1989-91, Indonesia and Malaysia during 1991-92, and Sri Lanka during 
1991-93, attempted to sterilize almost all capital inflows through open 
market operations. Other countries engaged in less than complete 
sterilization throughout the period of high capital inflows. 

The impact that large capital inflows can have on banking systems can 
be seen by examining elements of the consolidated balance sheets in selected 
banking systems (see Table 33). The ratio of commercial bank assets to GDP 
is a measure of the size of a country's banking system, and this clearly has 
been affected in countries that have received high capital inflows. 
MOreOVer, one can also see in the balance sheet data the effect that 
sterilized intervention has had in those countries that pursued such 
strategies. In Indonesia, Malaysia, Thailand, and Sri Lanka, periods of 
aggressive sterilization have been associated with very low growth in bank 
assets ( and the relaxation of sterilization coincided with rapid bank-asset 
expansions (see Table 33). In Malaysia, the ratio of bank assets to GDP 
increased by more'than 16 percentage points in 1993; the measures adopted in 
early 1994 to contain capital inflows contributed to a relative decline in 
bank assets to 122 percent of GDP in October 1994. In Indonesia and Sri 
Lanka, this same ratio increased by 7 percentage points between end-1992 and 
November 1994. In Thailand, bank assets grew slowly until the relaxation of 
sterilization efforts in 1991, after which bank assets increased from 
87 percent of GDP to a peak of 102 percent in 1993: 

In addition to affecting the size of the commercial banking systems in 
recipient countries, capital inflows have also changed the composition of 
bank balance sheets in important ways. Banks in recipient countries relied 
more heavily on foreign capital and used these funds to expand domestic 
lending and securities investments. 

In the countries with the largest capital inflows--Malaysia, Mexico, 
and Thailand--there was a greater-than-two-fold increase in foreign- 
currency-denominated liabilities as a share of GDP during the periods of 
capital inflows (see Table 33). In each country, the source of the greatest 
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increase in liabilities was borrowing from foreign banks rather than the 
accumulation of foreign currency deposits. Foreign liabilities of 
commercial banks also increased sharply in the Philippines and Turkey during 
periods of high capital inflows, but in Sri Lanka, the expansion in 
commercial bank foreign liabilities was relatively small. In Chile, the use 
of capital controls reinforced the declining trend in foreign liabilities 
among commercial banks. In countries that imported less capital, foreign 
liabilities of the banking system expanded more slowly, if at all. In 
addition, the countries with the largest capital inflows also experienced 
the greatest expansions in nongovernment deposits in the commercial banking 
system. 

Increases in foreign liabilities will be less expansionary if they 
result in an increase in foreign assets, as when banks invest in foreign 
securities or lend funds abroad. The experience suggests that funds were 
directed mostly toward domestic, rather than foreign investments (see 
Table 33). Since 1988, net foreign assets declined sharply in the 
commercial banking systems in Chile, Indonesia, Malaysia, Sri Lanka, and 
Thailand. For example, in both Indonesia and Malaysia, commercial bank net 
foreign assets declined from a negligible share of GDP in 1989 to a net 
liability of about 12 percent in 1993. Similarly, in Thailand, the net- 
foreign-asset position went from near balance at end-1987 to a net-foreign- 
liability position of 11 percent of GDP in November 1994. Mexico and 
Turkey, however, are exceptions to this development. In both cases, while 
foreign liabilities increased sharply with the onset of capital inflows, net 
assets rose even faster. In Mexico for example, net foreign assets rose 
from 1.6 percent of GDP in 1991 to 6.6 percent in 1994 (see Table 33). 

The increase in net foreign liabilities of commercial banks, if not 
sterilized, will lead to an expansion of domestic lending and consumption or 
investment. In Indonesia, Mexico, and Thailand, domestic lending to the 
private sector increased by more than 20 percentage points of GDP with the 
onset of high capital inflows--much more than the increase in foreign 
liabilities. In Malaysia, lending to the private sector expanded moderately 
and actually declined as a share of total assets. Banks in Malaysia 
invested funds in the interbank market by holding excess reserves at the 
central bank, which pays the interbank interest rate on such deposits. 1/ 
Loans to other banks in Malaysia rose from 8 percent of total assets in 1991 
to a high of 22 percent in 1993. Loan demand was also moderated by a 
slowdown in economic growth, and because banks were cautious about using 
short-term foreign liabilities to extend domestic credit. In addition, 
corporations with direct access to foreign borrowing often used these 

L/ At the end of 1991, the commercial banks had a net credit due to the 
central bank of RM 3,971 million (International Monetary Fund (1994b), 
Table 35). In 1992, as commercial bank deposits with the central bank 
increased, they became net lenders to the central bank. By the end of 1992, 
they had a net credit from the central bank of RM 12,943 million. This 
increased to RM 52,064 million at end-March 1994. 
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borrowed funds to pay off relatively high-cost domestic loans. An expansion 
of lending also accompanied high capital inflows in Mexico, where the total 
loan portfolio in the banking system expanded from 23 percent of GDP in 1991 
to 47 percent in 1994. 

Lower capital inflows are associated with lower increases in lending. 
While a" expansion in lending is generally beneficial, a very rapid 
expansion in lending can result in a loosening of credit conditions. Under 
these circumstances of extreme liquidity due to rapid capital inflows, the 
search for investments may lead banks to extend credit to less 
profitable ventures or to less creditworthy borrowers. The history of 
banking crises in industrial and developing countries alike has show" that 
certain types of lending--particularly real estate finance, lending backed 
by shares, consumer credit, and loans to bank insiders or related parties-- 
have been more important sources of risk than others. I/ 

Both the Indonesian and Malaysian authorities have recently expressed 
cancer" over the volume of lending to the property sector and to equity 
market participants. In Malaysia, loans to the property sector, loans for 
the purchase of shares, and consumer loans amounted to 35 percent of total 
commercial bank loans at end-September 1994. However, loans for the 
purchase of shares had doubled as a proportion of total loans, from 
2.6 percent at the end of 1993, to 5.1 percent in September 1994; these 
loans accounted for 71 percent of new loans contracted in the first seven 
months of 1994. In Mexico, the fastest rising components of total loans 
have been real estate loans, which grew from 12 percent of the portfolio in 
1991 to 18 percent in 1994, and foreign currency loans whose share rose from 
7 percent to 12 percent. Personal consumption loans rose sharply in 1992, 
but actually declined over 1993-94. 

Where banks have expanded their balance sheets the most, this expansion 
resulted in an increase in securities investments, particularly from 
nongovernment issuers. In Malaysia, Mexico, and Thailand in particular, 
banks reduced their holdings of government securities and increased their 
holdings of private sector securities. Although banks' holdings of all 
securities as a share of assets or GDP did not rise significantly in 
Malaysia, and actually fell sharply in Thailand, in both countries bank 
investment in private securities more than doubled as a proportion of assets 
and/or GDP between 1989 and 1993. Total securities investment by the 
banking industry in Mexico has changed little since 1991. However, 
investment in government securities fell from 50 percent of total assets in 
1991 to 2 percent in 1994, holdings of domestic fixed-income securities 
tripled to 27 percent of the total, and foreign securities holdings rose 
3 percent of the total. 

I" summary, in countries that have received the most capital inflows, 
banks have tended to play a" important role as direct importers of capital, 

1/ See International Monetary Fund (1993 and 1994a) 
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as suggested by the increase in net foreign liabilities of the banking 
system. Even in countries that initially attempted to sterilize the 
expansion in liquidity that capital inflows created, the result has 
generally been a rapid expansion in domestic lending and/or securities 
investments. Such a rapid expansion in bank balance sheets implies at least 
the possibility that credit risk exposures and market risk exposures have 
increased sharply. 

The effects of capital controls are also discernible in the balance 
sheet data. In Chile, taxes on short-term capital inflows introduced in 
1991 have constrained the growth of commercial bank foreign liabilities even 
while total foreign capital inflows have increased. Hence, the expansion in 
bank balance sheets has been more modest. The situation changed markedly in 
1994 however, as foreign liabilities and ***et* both increased sharply, 
fueling a significant increase in bank assets. In Malaysia, the imposition 
of capital controls in February 1994 scaled back capital inflows into the 
banking system and led to a sharp decline in the s+e of 'the banking sector. 

5. Impact on securities markets I/ 

An important feature of recent capital flows to developing countries is 
the relative size of portfolio flows, particularly equity investment (see 
Table 1). Developing country equity markets provide foreign investors with 
opportunities to diversify their portfolios and to exploit risk/return 
profiles unavailable in their own markets. Foreign equity investment also 
provides developing countries with access to a broader investor base, new 
sources of capital at potentially lower cost, and greater market depth and 
liquidity. !2/ Thus far, however, preferences for liquidity have limited 
foreign participation in emerging bond markets; corporate bond markets are 
underdeveloped in most developing countries, and in most cases foreign 
investors can satisfy their demand for sovereign risk in international bond 
markets. J/ 

Foreign investment in domestic equity markets is of importance for at 
least two reasons. First, such investment may affect the way in which some 
financial assets are priced. At one extreme, for examele, is the 
possibility that foreign capital inflows may initiate a speculative bubble 
in asset prices. More generally, foreign inflows and outflows can introduce 
extraneous sources of price fluctuation, resulting in less efficient asset 
pricing and, therefore, less efficient resource allocation. Second, 
securities are important ***et* of banks and other types of financial 
institution*; in some countries, the definition of regulatory capital 
includes unrealized gains on securities holdings. Fluctuations in 

1/ See also Folkerts-Landau, and others (1995). 
2/ See Feldman and Kumar (1994) for a discussion of the costs and 

benefits to developing countries of equity markets. 
1/ Mexico has been an important exception to this generalization, 

attracting significant *mounts of foreign investment in tesobonos. 
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securities prices, therefore, can lead to fluctuations in bank earnings arId 
capital. Regulations in many developing countries allow banks to deal in 
securities, either directly or through subsidiaries; this provides another 
mechanism through which developments in securities markets can affect bank 
income. Consequently, sharp declines in securities prices can, through 
their effects on the banking system; have important systemic consequences. 

a. Market efficiency I/ 

Information efficiency allows capital markets to perform their 
allocative function because securities prices reflect all available 
information. Mispricing can lead to a misallocation of resources to 
relatively unproductive enterprises and industries. and ultimately raises 
the cost of capital for efficient enterprises. The presence of 
international investors might have a number of, possibly conflicting, 
effects on pricing efficiency. Foreign investment decisions often are 
influenced by events in other markets (low returns in industrial country 
markets, for example) and do not always reflect the "fundamentals" in 
domestic markets. Foreign investors may also have less information about 
domestic companies, or may place much greater importance on liquidity, which 
may lead them to exclude many firms from consideration in their portfolio. 
Hence, relative prices may be distorted by the presence of foreign 
investors, particularly in those markets, such as Indonesia and Mexico, 
where foreign investors account for a large proportion of total turnover. 
Alternatively, foreign investors often are equipped with better valuation 
techniques and more advanced computer and information processing technology 
than local investors, and can speed up the adjustment of prices to changes 
in fundamental economic factors. However, foreign investment often includes 
a significant amount of "round tripping" in which local investors invest 
through offshore accounts, in which case foreign investment flows may not be 
based on less information than flows from domestic investors. 

Market efficiency can be tested by examining the ability of local stock 
returns to predict future returns and the extent to which stock returns in 
industrial country markets (the U.S. equity market, for example) affect 
future equity returns in emerging markets. 2/ Predictability of future 
returns implies unexploited profit opportunities and hence, weak-form 

1,' A market is said to be efficient if all available information is fully 
reflected in current market prices. 

2/ Other forms of pricing inefficiency include anomalies such as 
seasonality, day-of-the-week effects, and month-effects. Weak-form 
efficiency can also be tested by looking for serial correlation in returns-- 
another form of evidence of predictability. Claessens, Dasgupta, and Glen 
(1993) find significant month-effects for 16 of the 20 emerging markets 
tracked by the International Finance Corporation. They also find 
significant autocorrelation for seven emerging markets. 
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information inefficiency. 1/ For Hong Kong and Korea, initial periods of 
low and relatively stable inflows were followed by a period of higher 
average inflows (Table 34). z/ In both countries, the most recent period 
has been characterized by significantly higher volatility in flows. In 
Thailand, investment flows were highly volatile after the opening up of the 
market in late 1988. By mid-1991 this volatility had subsided, as had the 
average level of flows, but since late 1992 investment flows have been much 
more volatile. In Mexico, the initial period of low-level flows was 
followed by a period of high and volatile investment flows which subsided in 
1993. 

The first column of Table 34 reports the proportion of variability in 
daily stock index returns that is explainable from past local market returns 
alone. &' For Hong Kong and Mexico, an increase in the rate of inflows is 
associated with a slight decline in predictability (that is, greeter 
efficiency), while for Korea there seems to have been no change. For both 
Hong Kong and Thailand, an increase in the volatility of flows is associated 
with a decrease in efficiency. 

When past returns from the U.S. stock market alone are used to explain 
variability in local market returns, predictability is found to be greater 
when portfolio flows are larger, especially when such flows are volatile 
(Column 2). Using both past local market returns and the returns from the 
U.S. stock market (Column 3), predictability seems to be higher when flows 
have been volatile, suggesting that for all countries examined except 
Thailand, there was some loss of efficiency, Moreover, regardless of the 
nature of investment flows, combining past local and U.S. equity price 
returns increases the predictability of the regressions. 

l/ Weak-form efficiency holds when current or past market prices cannot 
predict future prices. 

z/ For want of a more complete data set, only data on U.S. equity 
investment flows are used to identify periods of high inflows or periods of 
volatile flows. 

J/ Predictability is measured by the regression R-squared from regressing 
daily index returns on returns from the previous ten days. 
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Table 34. Market Efficiency Tests 

3 redic abilit 
Using past Dow 

Using past Jones Industrial Using past 
local Average (DJIA) local and 

returns returns DJIA returns 

Hong Kong 
Low-inflow period 

(Jan. 1988 - Aug. 1991) 
High-inflow period 

(Sept. 1991 - Oct. 1993) 
Volatile-flow period 

(Nov. 1993 - July 1994) 
Korea 

Low-inflow period 
(Jan. 1988 - Dec. 1991) 

High-inflow period 
(Jan. 1992 - June 1993) 

Volatile-flow period 
(July 1993 - July 1994) 

Thailand 
Volatile-flow period 

(Jan. 1988 - Apr. 1991) 
Moderate-inflow period 

(May 1991 - Oct. 1992) 
High-flow-volatility period 

(Nov. 1992 - July 1994) 
Mexico 

Low-inflow period 
(Jan. 1988 - Apr. 1990) 

Volatile-flow period 
(May 1990 - Jan. 1993) 

More-steady-inflow period 
(Feb. 1993 - July 1994) 

6.5 6.4 13.2 

4.3 4.1 8.0 

7.9 16.8 22.1 

3.5 1.8 5.1 

3.9 3.1 7.1 

5.3 3.0 8.0 

3.6 14.2 15.7 

7.4 4.5 12.2 

5.5 4.8 9.9 

8.7 

6.2 

4.4 

2.3 

17.2 

10.2 

12.2 

20.7 

14.0 

Source : Staff calculations from The WEFA Group data. 

Note : Predictability is measured by the regression R-squared from 
regressing daily local market return on returns from the past ten days. It 
represents the percentage of the variation in the daily local market return 
explained by returns from the past ten days. The separation of the overall 
sample into different subsample periods with different portfolio flow 
characteristics is performed by inspecting the monthly portfolio flow data 
from the United St;?tes to these emerging markets and the data on the changes 
in monthly flows. The separation is also jointly determined by the use of 
common structural-break test statistics including the CUSUM test statistics 
and the CUSUMSQ test statistics. The return data are the continuously 
compounded daily return from the Hang Seng Index for Hong Kong, the Korea. 
Composite Index for Korea. the Bangkok SET Index for Thailand, and the 
Morgan Stanley Capital International Index for Mexico. 
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b. Market volatility 

The presence of foreign investors can also increase stock price 
volatility by magnifying price fluctuations in the local market. 1/ For 
example, a decline in an emerging market's stock price index may lead 
foreign investors to redeem their shares in country funds invested in that 
market. Fund managers may then be obliged to sell shares in the local 
market, unless they have adequate cash funds, which further reduces prices. 
In this way, the participation of large mutual funds--hhich in some 
countries is the only way for nonresidents to invest--might have a 
destabilizing impact on the local market. In December 1993, for example, 
U.S. investors purchased $674 million worth of Hong Kong shares, on a' net 
basis; however, in the following month, U.S. investors sold, on a net basis, 
$708 million of Hong Kong shares, and set the stage for the rapid decline in 
share prices in the coming months. A similar reversal of capital flows 
occurred in Mexico. In February 1994, there was a net equity inflow of $280 
million from the United States; however, in the following month, U.S. 
investors sold a net $170 million of Mexican shares. This rapid change in 
capital flows was accompanied by a rapid stock-price decline in Mexico. 
This points to the possibility that volatile equity .flows can have an 
adverse effect on the variability of stock prices in even relatively large 
emerging stock markets. 

In this context, three related questions arise: has stock-return 
volatility increased in absolute terms in the emerging markets; has this 
volatility increased in emerging stock markets relative to, for example, 
return volatility in the United States; and has the probability of large 
declines in stock prices increased? The results in Table 35 show that the 
absolute volatility of stock returns has shown little evidence of increasing 
during periods of increased portfolio flows, the exception being Hong Kong 
in the period when portfolio flows were very volatile. The increased 
volatility in Hong Kong might have been related to sudden reversals of 
investor sentiment about the prospects for investment in China and about the 
impending transfer of sovereignty over Hong Kong to China. In Mexico and 

1/ Kim and Singal (1993) fitid evidence that the volatility of equity 
price returns increases when the market is opened to foreign investment. 
They conclude, however, that this is due not to the transmission of shocks 
from foreign markets, but from the effect of other domestic liberalization 
measures. Domowitz. Glen, and Madhavan (1994) explore another mechanism 
through which foreign equity investment affects volatility in the local 
market. They find that shares listed on the Mexican stock exchange that are 
open to foreign investment become more volatile, despite a narrowing of bid- 
ask spreads, when the company issues depository receipts in the United 
States. Although pricing margins narrow in Mexico, trading by foreign 
investors is diverted away from the local stock exchange, resulting in lower 
turnover and greater variability. 
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Table 35. Daily Market Index Return Volatility 
and Extreme Price Movement Analysis 

Probability of 
Extreme Price 

Absolute Relative Decline w 
Volatility u Volatility g (In oercent) 

Hong Kong 
Low-inflow period 

(Jan. 1988 - Aug. 1991) 
High-inflow period 

(Sept. 1991 - Oct. 1993) 
Volatile-flow period 

(Nov. 1993 - July 1994) 
Korea 

Low-inflow period 
(Jan. 1988 - Dec. 1991) 

High-inflow period 
(Jan. 1992 - June 1993) 

Volatile-flow period 
(July 1993 - July 1994) 

Thailand 
Volatile-flow period 

(Jan. 1988 - Apr. 1991) 
Moderate-inflow period 

(May 1991 - Oct. 1992) 
High-flow-volatility period 

(Nov. 1992 - July 1994) 
Mexico 

Low-inflow period 
(Jan. 1988 - Apr. 1990) 

Volatile-flow period 
(May 1990 - Jan. 1993) 

More-steady-inflow period 
(Feb. 1993 - July 1994) 

1.61 1.52 2.06 

1.31 1.98 1.74 

2.33 3.68 9.94 

1.51 1.42 3.22 

1.18 2.55 3.40 

1.14 2.31 2.01 

1.19 1.74 5.51 

1.69 2.14 3.97 

1.17 2.66 3.75 

1.99 1.88 5.11 

1.57 1.76 4.59 

1.61 2.57 3.72 

Source : Staff calculations from The WEFA Group data. 

Note: The separation of the overall sample into different subsample periods 
with different portfolio flow characteristics is performed by inspecting the 
monthly portfolio flow data from the United States to these emerging markets 
and the data on the changes in monthly flows. The separation is also jointly 
determined by the use of common structural-break test statistics including the 
CUSUM test statistics and the CUSUMSQ test statistics. The returns data are 
the continuously compounded daily returns from the Hang Seng Index for Hong 
Kong . the Korea Composite Index for Korea, the Bangkok SET Index for Thailand, 
and the Morgan Stanley Capital International Index for Mexico. 

1/ Standard deviation of the daily return. 
2/ Standard deviation relative to standard deviation of the daily return of 

the Dow Jones Industrial Average. 
y Probability of a larger than 3 percent daily drop. 
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Korea, absolute price volatility actually declined. I/ The estimated 
declines in both absolute volatility and the probability of sharp price 
declines in Mexico and Korea do not support the view that increased 
portfolio flows will necessarily cause excessive speculative trading and 
price fluctuations. The decline in volatility might be due in part to an 
increase in liquidity associated with the inflow of capital. 

The relatively minor change in price volatility in the emerging markets 
generally reflects a similar pattern in the more developed equity markets 
throughout the world. For example, volatility in stock market returns in 
the United States declined during the period 1988-94. 2,' Despite this 
similarity, however, in all of the emerging markets studied there is strong 
evidence that stock-returns volatility has increased relative to stock- 
returns volatility in the United States, especially in the period when 
portfolio flows were very volatile. The most extreme case is Hong Kong, 
where the ratio of the standard deviation of stock returns in the volatile- 
portfolio-flow period is more than twice that in the low-portfolio-flow 
period. This increase in relative volatility in the emerging markets is 
consistent with the view that volatile portfolio flows can magnify the 
sensitivity of stock returns in emerging stock markets to fluctuations in 
stock returns in the larger developed equity markets, such as in the United 
states. 

With regard to the probability of sharp stock price declines, the most 
striking example is Hong Kong, where the probability of a price decline 
larger than 3 percent is about 10 percent in the volatile-flow-period and 
about 2 percent in the low-flow period. In Korea, the probability of a 
decline larger than 3 percent turns out to be lower in the volatile-flow 
period than in the other periods. For Thailand, the volatile-flow period 
has the highest probability of an extreme price drop. In Mexico, the 
probability of a sharp decline in the volatile-flow period is lower than in 
the low-flow period but higher than in the more-steady-flow period. It is 
such sudden and sharp changes in prices and, the risk of a sudden loss of 
liquidity--as is discussed below--that can significantly increase systemic 
risk. 

1/ This is also true for Chile, another country that has been 
experiencing a surge in capital flows and a stock market boom; see Reinhart 
and Reinhart (1994). 

2/ The standard deviation of returns on the Dow Jones Industrial Average 
declined with each successive time period described for each country in 
Table 35. For example, using the three time periods identified for Hong 
Kong > the standard deviations of Dow Jones returns were 1.06 percent, 0.67 
percent, and 0.63 percent. For the time period defined for some other 
countries, the decline in volatility is more pronounced. 



- 120 - 

c. Market linkages and soillovers 

The increased participation of foreign investors in emerging markets 
can potentially strengthen the linkage between local and foreign markets. 
Even though foreign investment might not affect the relationship between 
market fundamentals in industrial and emerging stock markets, it can 
magnify the effect of industrial country market turbulence on the emerging 
equity markets. &' Disturbances to foreign stock markets affect the 
relative returns on investments in developing country markets which may 
cause foreign investors to adjust their positions. In some cases, foreign 
investors own such a large proportion of the tradable stock that their 
transactions have a large impact on prices. For example, in Indonesia, 
foreign investors own about 30 percent of listed equity, but because so much 
of the locally owned stock is closely held and not traded, foreign 
investors' transactions account for more than 70 percent of turnover on the 
Jakarta Stock Exchange. 

Spillovers may arise when the behavior of nonresident investors leads 
to a defensive investment strategy by resident investors. Because local 
investors generally have no information about whether foreign investors are 
changing their portfolios because of liquidity constraints. a desire to 
rediversify, or special information about economic fundamentals in the local 
market, local investors will tend to react to such moves. Such reactions 
will magnify the effect of foreign turbulence on the local market. 

Table 36 reports correlations between stock price volatility--estimated 
by the squared daily stock market return--in the United States on one day 
and stock price volatility in selected emerging stock markets on the 
following day. The data suggest that there have been volatility spillovers 
from the U.S. stock market to these emerging stock markets, and that these 
spillovers have been strongest in periods when portfolio flows have been 
most volatile. &' The correlation measures of volatility spillovers are 
highest during the volatile-flow periods in all countries examined except 
Thailand. For both Hong Kong and Korea, the correlation measure of 
volatility spillovers in the volatile-flow period are more than twice as 
large as in the low-inflow period. For Mexico, the correlation measure of 
volatility spillovers in the volatile-flow period (which occurs in a 

I/ Ng, Cha*g, and Chou (1991) find that active participation of foreign 
investors on local stock markets is necessary for there to be spillovers. 
Simply receiving information about developments in other markets, or having 
correlated economic fundamentals--as one might expect between close trading 
partners, for example--is not sufficient. 

2/ The increase in volatility spillover in Mexico, when portfolio flows 
became volatile, is statistically significant at the 1 percent level. The 
subsequent drop in spillover, when portfolio flows became less volatile, is 
also highly significant. In Thailand, there is a significant drop in 
volatility spillover when portfolio flows became less volatile. 
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Table 36. Volatility Spillover Analysis 

Correlation Measure of 
Volatility Spillover u 

Hong Kong 
Low-inflow period 

(Jan. 1988 - Aug. 1991) 
High-inflow period 

(Sept. 1991 - Oct. 1993) 
Volatile-flow period 

(Nov. 1993 - July 1994) 
Korea 

Low-inflow period 
(Jan. 1988 - Dec. 1991) 

High-inflow period 
(Jan. 1992 - June 1993) 

Volatile-flow period 
(July 1993 - July 1994) 

Thailand 
Volatile-flow period 

(Jan. 1988 - Apr. 1991) 
Moderate-inflow period 

(May 1991 - Oct. 1992) 
High-flow-volatility period 

(Nov. 1992 - July 1994) 
Mexico 

Low-inflow period 
(Jan. 1988 - Apr. 1990) 

Volatile-flow period 
(May 1990 - Jan. 1993) 

More-steady-inflow period 
(Feb. 1993 - July 1994) 

0.068 ** 

0.023 

0.150 * + 

0.055 * 

0.029 

0.120 * 

0.296 *** 

0.115 ** +++ 

0.103 ** 

0.048 

0.324 *** +++ 

0.003 +++ 

Source: Staff calculations from The WEFA Group data. 

Note: The separation of the overall sample into different subsample 
periods with different portfolio flow characteristics is performed by 
inspecting the monthly portfolio flow data from the United States to these 
emerging markets and the data on the changes in monthly flows. The 
separation is also jointly determined by the use of common structural-break 
test statistics, including the CUSUM test statistics and the CUSUMSQ test 
statistics. The return data are the continuously compounded daily return 
from the Hang Seng Index for Hong Kong, the Korea Composite Index for Korea, 
the Bangkok SET Index for Thailand, and the Morgan Stanley Capital 
International Index for Mexico. 

u Correlation between squared daily local return and lagged squared 
daily return of the Dow Jones Industrial Average; ***, **, and * indicate 
significance at the 1 percent, 5 percent, and 10 percent levels, 
respectively. In addition, +++, ++, and + indicate a significant change in 
the correlation measure from the previous period at the 1 percent, 
5 percent, and 10 percent levels, respectively. 
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different time period than those of Hong Kong and Korea) is more than seven 
times the correlation measure for the low-inflow period. 

VIII. Financial Sector Constraints on Crisis Manaeement lJ 

1. Introduction 

Financial markets and institutions play important roles in 
intermediating both capital inflows and outflows. At the same time, in 
times of financial market turbulence, for example when there is a massive 
surge in capital outflows, the financial system is profoundly affected. 
Financial structure, and in particular the health of the banking system, can 
have an important impact on both the severity of the crisis and the ability 
to respond to crisis. One implication of these complex relationships is 
that it may be difficult to operate a currency board in countries with 
relatively weak banking systems. The automatic adjustment mechanism of a 
currency board operates directly on the balance sheet of the banking system, 
and can lead to instability if banks are not well-capitalized. 

Section 2 describes the roles of banks and financial markets in 
intermediating capital outflows, including speculative attacks. This 
section also examines the virtues of liquid markets and the disadvantages of 
illiquid markets. Section 3 analyzes the microeconomic and institutional 
mechanisms of crisis management, first by examining foreign exchange market 
intervention to defend an exchange rate regime, second by examining the 
classic interest-rate defense against a speculative attack, and third by 
analyzing the operational aspects of a currency board. A final section 
discusses recent developments in the Mexican banking system and recent 
measures that have been taken to improve asset quality. 

2. Financial markets during periods of cauital outflow 

a. Mechanics of capital outflows and swculative attacks 

The domestic banking system provides the main channel for capital 
outflows by providing essential payment and currency conversion services. 
When investors, domestic or foreign, want to invest abroad they first must 
sell their local currency securities. In return they will obtain, in the 
first instance, a local currency deposit in a domestic bank. This deposit 
will then be converted to foreign exchange, and then transferred out of the 
country, The exchange of local currency for foreign currency in the spot 
market results in a decline in the central bank's foreign exchange reserves 
and/or puts pressure on the exchange rate depending upon the nature of the 
exchange rate regime. 

IJ Prepared by Marcel Cassard and Michael Spencer. 
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During a speculative attack, the domestic banking system takes on a 
somewhat different role that, in effect, increases its credit risk. The 
mechanisms are as follows. Ultimately, speculators must be able to draw on 
credit in the country whose currency is being attacked. 1/ While an 
investor may be able to borrow Mexican pesos in New York, for example, the 
creditor bank would ultimately have to obtain pesos from the Mexican banking 
system. Speculators try to profit from currency movements by acquiring a 
short position in a currency that they expect to be devalued, usually by 
entering into forward contracts to deliver the currency. Some margin is 
required by the banks, but this can be leveraged up by a factor of ten or 
more by the speculator. As standard practice, banks will generally respond 
to the sale of a forward contract by entering into offsetting spot and swap 
transactions to eliminate the currency and maturity mismatches. Thus, for 
example, a bank's forward commitment to acquire domestic currency is 
balanced by selling domestic currency for foreign exchange in the spot 
market, and then entering into a swap contract to deliver foreign exchange 
for spot delivery and receive foreign exchange when the forward contract 
matures. 2J 

Thus, a forward sale of domestic currency by a speculator immediately 
results in a spot sale by the bank, and although the bank hedges its 
currency and maturity risk, it takes on credit risk vis-8-vis both the 
speculator and the swap counterparty. Moreover, the hedging transactions 
require either a counterparty from outside the banking system or the central 
bank to buy the local currency on the forward market (the forward leg of the 
swap). The latter is often the only willing counterparty. In effect, the 
central bank finances both balancing operations: it eases pressure on the 
exchange rate arising from the spot sales by buying the domestic currency on 
the spot market; and it ultimately provides the credit to finance the 
forward leg of the swap transactions between banks. Lenders of domestic 
currency in the swap market finance this credit by borrowing through the 
discount window or other central bank financing devices. In this way, the 
central bank essentially finances the speculative attack against itself. 

When they agree to a forward transaction, banks take on credit risk. 
They will limit this risk by imposing credit limits on their counterparties. 
These credit limits constrain the volume of forward contracts that can be 
issued. Another prudential constraint on the extent of speculation is the 
foreign exchange exposure limits many banks are required to observe, or 
choose to impose on their own operations. Because they are also acquiring 
credit risk, speculators may be reluctant to enter into a large volume of 
forward foreign exchange contracts with a particular bank out of concern 

1/ While an investor may be able to borrow deutsche mark in London, for 
example, the creditor bank would ultimately have to obtain the deutsche mark 
from the German banking system. 

2/ See International Monetary Fund (1993) for an illustration of these 
balancing operations. 
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that the bank may be unable to honor the contract in the event of a sharp 
depreciation. 

b. Constraints Dosed bv illiquiditv in financial markets I/ 

There are some obvious constraints on the process just described. In 
the case of a simple sale of domestic securities to finance the capital 
outflow, the less liquid are domestic securities markets (as measured by the 
bid-ask spread) the more costly it is for investors to sell securities. 
Consequently, the expected exchange rate depreciation would have to be 
larger to make it worth incurring these costs. In addition, the attempt to 
sell a large amount of securities in an illiquid market may significantly 
lower their market price. 2/ Hence, illiquidity effectively increases 
transactions costs, which inhibits inflows and outflows. In Indonesia, for 
example, foreign investors own approximately 30 percent of listed equity, 
but historically have accounted for more than 70 percent of turnover, In 
the event of a loss of confidence in the currency, illiquidity might make it 
difficult to find buyers: the dominant traders--foreign investors--would be 
lined up on one side of the market. At the best of times on the Jakarta 
Stock Exchange, bid-ask spreads are wide and average transactions sizes are 
small; it can take some time to sell large shareholdings. There were 
similar conditions in Mexico in late 1994 and early 1995--foreign investors 
accounted for a greater proportion of turnover than their ownership stakes 
would imply. 2/ 

Similarly, illiquidity in money markets can also increase the cost of 
foreign investment. Holders of money market instruments in illiquid markets 
face wide bid-ask spreads that discourage selling except when large 
depreciations are expected. In addition, illiquidity in money markets 
(especially the interbank credit markets) increases the cost of credit. 
This will make it more expensive for banks to finance their forward 
purchases of domestic currency. 

Although it might appear that illiquid markets are less prone to 
experiencing a speculative attack, there are alternative mechanisms for 
speculators to attack currency. A simple alternative would be to take out a 
local currency loan, purchase foreign currency. and hold it until the loan 
matured. If the exchange rate depreciates by the time the loan matures, 
speculators will have profited by the difference. The scope of such 
operations is limited, however, by the prudential limits banks have on loans 

I/ This discussion is closely related to the discussion in Chapter VI on 
the use of capital controls as a means of deterring short-term capital 
inflows and outflows. Consequently, capital controls will not be discussed 
in this Chapter. 

2/ Symmetrically, an attempt to purchase a large volume may sharply 
increase the market price. 

J/ In Mexico, as of October 1994, foreign investors held approximately 
26 percent of the stock market capitalization. 
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to single counterparties. Moreover, during a crisis, interest rates may 
rise more than the expected rate of depreciation, which increases the cost 
of this strategy. 

Illiquid securities markets and tight credit markets clearly limit the 
speed at which sizable positions against a currency can be taken. HO”f2Vl?r, 

the benefits to a country during brief episodes of market pressure and 
turbulence must be considered against the ongoing co.sts of illiquid markets. 
While wide bid-ask spreads may limit selling pressure, they may also deter 
investment in the first place. Illiquid domestic markets, in effect, 
inhibit both inflows and outflows. Liquid markets have important benefits, 
including lower capital costs, more efficient resource allocation and price 
discovery, and constant market feedback for policy makers. In addition, 
liquid money markets provide an important channel through which domestic 
financial institutions can manage their day-to-day risk exposures. 
Likewise, liquid forward foreign exchange markets allow financial and 
nonfinancial firms the opportunity to hedge their foreign exchange risks. 

3. Crisis manaeement 

a. Foreivn exchanqe market intervention 

The first line of defense against a weakening exchange rate is simply 
to support the currency by purchasing it in the foreign exchange market, In 
employing this defense, the central bank increases demand for the domestic 
currency by depleting its reserves. The ability to defend the exchange rate 
through spot intervention is clearly limited by the amount of available 
reserves, including borrowed reserves. While these are often large amounts, 
one lesson from the ERM crisis in the Fall of 1992 was that market 
participants together, through leveraging, can mobilize much larger 
positions in foreign currencies than can be countered, either because of 
quantitative or political constraints on the authorities. 

Central banks can increase their resources by borrowing foreign 
exchange on the international syndicated loan market or from other central 
banks. HO”EtVer ( even central banks are limited in the amounts they can 
borrow. When borrowing from the domestic banking system, central bank 
borrowing is constrained by the prudential limits on credit and foreign 
exchange exposures that domestic banks are obliged to meet. Although banks 
may have larger, even unlimited, credit limits on loans to the central bank 
as compared to loans to other counterparties, the main constraint on lending 
to the central bank is likely to be the interbank credit limits. When the 
central bank borrows large amounts of foreign currency from domestic banks, 
the loaned amounts must be acquired in the interbank market. The size of 
these amounts is constrained by both foreign-exchange-exposure limits and by 
large-exposure (single counterparty) lending limits on interbank borrowing 
imposed by the counterparty banks that provide the foreign currency. 

Because the scope for borrowing from the domestic banking system is 
limited, central banks often turn to official sources of credit, for 
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example, official swap facilities between central banks such as the very 
short-term financing facility in the ERM. Such borrowing is limited by two 
factors. The main constraint is actually from the creditor institutions. 
The provision of large amounts of credit between central banks can introduce 
a conflict in the creditor central bank between the defense of the exchange 
rate and its own domestic monetary policy objectives. Unless the creditor 
central bank wants to expand the domestic money supply in its own country, 
it will sterilize the expansion in credit implied by the use of the inter- 
central bank swap facility. Sterilization in this case means selling other 
assets--for example, government securities. However, sterilization can be 
costly. In the 1992 ERM crisis for example, the Bundesbank was undertaking 
currency swaps with German banks in non-ERM currencies at rising deutsche 
mark interest rates. Moreover, central banks can exhaust their supply of 
securities to sell to the market, and may be limited in their ability to, 
for example, issue securities of their own. Consequently, the creditor 
central bank soon may be confronted with the need to abandon domestic 
monetary policy objectives or to stop lending to the central bank whose 
currency is being attacked. 

Second, the more a central bank borrows to defend its currency, the 
greater are its potential losses if the defense is unsuccessful. Given the 
limited resources available to a central bank, if there is a high 
probability that the defense will not succeed--for example because of a 
declining willingness of creditor central banks to lend--then the central 
bank will have to consider other strategies for using its limited resources 
in defense of the currency. 

b. The interest rate defense 

Because spot intervention is constrained by the amount of reserves that 
can be mobilized, the central bank may have to consider other policy 
options. In response to gradual capital outflows, one option is to make 
local assets more attractive, by increasing interest rate.s relative to those 
in industrial countries. 1/ D "ring periods of great stress, this policy 
would be most effective if interest rates are increased on the most liquid 
assets--interbank deposits and government bonds. During a speculative 
attack, central banks often use sharp increases in interest rates to inhibit 
speculation by making it more costly for speculators to finance or settle 
their forward positions, or for banks to finance their own positions (for 
example, if one-month forwards are financed in overnight loan markets). A 
sharp increase in interest rates penalizes those who are short of l~oce.1 
currency, thus making it more costly to speculate; it also increases the 

i/ Empirical studies of the determinants of capital inflows to developing 
countries have identified interest rate differentials between industrial and 
developing countries as being perhaps the most important. 
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returns to holding local currency assets. This is the classic interest rate 
defense of a fixed exchange rate. 1,' 

In a currency board regime these defensive interest rate increases are 
automatic. 2/ Under the rules of a currency board, foreign exchange can 
only be acquired by surrendering an equal amount of local currency assets. 
Thus, capital outflows reduce the monetary base. This leads to a 
contraction in monetary aggregates (via the monetary multiplier) and to an 
increase in interest rates, which encourages investors to hold domestic 
assets, 

To be effective, the central bank must have credibility. Experience 
suggests that central banks obtain this credibility by taking actions that 
convince the market that it is prepared to take whatever action is 
necessary, including enduring high interest rates for a protracted period, 
in order to defend the exchange rate. 

Nevertheless, there are important reasons why the interest rate defense 
might not be employed. In particular, there may be certain characteristics 
of the domestic financial system that make the interest rate defense less 
effective, or too costly. J/ The initial problem with the interest rate 
defense is that higher interest rates may not affect the behavior of 
speculators if they have previously arranged medium-term financing for their 
positions. The higher interest rates might, however, affect the financial 
condition of banks that financed the speculation. 4,' For example, if 
banks had provided one-month credit to speculators and funded the credit 
through short-term (for example, overnight) interbank loans, then an 
increase in interbank interest rates would increase the co.st of funding the 
speculators. However, all banks, including those who had no part in the 
speculative attack, would incur higher costs. 

In many countries, including Argentina, Indonesia, and Mexico, some of 
the smaller banks fund themselves to a significant extent through interbank 

I/ Gerber and Spencer (1994) discuss how the widespread use of dynamic 
hedging operations can actually rever.se the effects of the interest rate 
increase. 

2/ See below for a discussion of the adjustment mechanism in a currency 
board. 

L3/ There are other important constraints on the use of interest rate 
increases to defend the currency, including the impact on debt financing 
costs for the government. This was apparently an important reason why the 
increase in the discount rate by the Banca d'Italia in August 1994 was not 
effective. Since a large proportion of Italian government debt is in the 
form of domestic floating rate or very short-term securities, investors 
questioned the sustainability of high interest rates. 

&/ Higher rates would also squeeze the funding of securities and banking 
operations, which typically finance their positions through short-term 
rollover credit. 
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borrowing. When the central bank increases its intervention rate, interbank 
interest rates are the first rates to rise. The deliberate increase in 
interest rates therefore creates losses for the entire banking system. For 
well capitalized banks with healthy balance sheets, these losses can be 
incurred without threatening the soundness of these insfitutions or the 
stability of the financial system. The HKMA responded to a speculative 
attack in January 1995 by tightening liquidity and forcing overnight 
interbank interest rates to rise sharply from 5.38 percent at the end of 
January 12 to 12 percent in early trading on January 13. This swift policy 
response imposed much higher funding costs on the banking industry in Hong 
Kong, which relies on borrowing from the HKMA on the interbank market for 
liquidity management purposes. However, the HKMA was confident that a brief 
increase in interest rates and the associated losses could easily be borne 
by the banking system, in part because the average bank capital/risk- 
weighted-assets ratio was in the neighborhood of 15-20 percent. 

In contrast, in countries where the banking sector is weak, the use of 
an aggressive interest rate policy is constrained by concerns about the 
ability of the banking sector to survive the shock. If the banking sector 
is characterized by low capital ratios and weak balance sheets, the losses 
resulting from the high interest rates associated with the interest rate 
defense could raise concerns about the solvency of the banking system. The 
interest rate defense could potentially result in bank failures or the use 
of official funds to provide emergency liquidity assistance, capital to the 
banking industry, to pay out deposit insurance benefits. 

The interest rate defense can also affect bank capital through its 
impact on the quality of bank assets. If the capital outflows are driven by 
fundamental concerns about the economy rather than by a brief period of 
purely speculative activity, it may be necessary to keep interest rates high 
for a protracted period of time. Persistently high interbank interest rates 
will eventually affect the whole interest rate structure as banks will pass 
these increases on to their customers through higher loan rates. u In 
this way, a sustained increase in interest rates designed to prevent capital 
outflows runs the risk of affecting the quality of banks' loan portfolios, 
In cases. where the banking sector already has a large number of 
nonperforming loans, a sharp increase in interest rates can reduce cash 
flows from loans and create severe liquidity problems. 

In a country that has had a fixed exchange rate for a substantial 
period of time, capital outflows pose a particular dilemma. If the exchange 
rate was fixed as part of a stabilization program, domestic banks and 

I/ Unless of course, the higher interest rates can be applied selectively 
to banks that are funding speculators, or even to particular liquidity 
demands. In France, for example, during the ERM crisis in September 1992, 
the central bank dis:riminated between requests for funds through the 
discount window to finance commercial activity rather than speculation, and 
offered discounts to the former at much lower rates. 
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nonbanks might have had an incentive to acquire foreign currency 
liabilities, At least initially, foreign interest rates probably would have 
been lower (lingering inflation expectations would have kept domestic real 
rates relatively high) and currency risk might have been perceived to have 
declined. In such a situation, foreign currency loans might have been much 
more attractive than loans denominated in domestic currency. In Mexico, for 
example, a substantial portion of the domestic foreign currency loans were 
apparently made to firms with no obvious foreign currency income. The 
dilemma facing the authorities is that, if bank balance sheets are already 
weak, an increase in interest rates to defend the exchange rate raises 
borrowing costs to all, resulting in rising loan defaults and declining bank 
income. However, the alternative, of allowing the exchange rate to 
depreciate, is also a problem because it raises the cost of foreign currency 
loans and results in higher default rates. 

The crucial factor is the speed with which interest rate increases are 
passed on to borrowers. In the United Kingdom during the ERM crisis, for 
example, an important constraint on the interest rate defense was the fact 
that most mortgages carried floating interest rates tied to the bank rate. 
Consequently, there was a direct and rapid pass-through from the central 
bank's interest rate policy to an important interest rate for consumers. 
This transmission mechanism was widely seen as imposing large costs on 
consumers and businesses. In Mexico and Indonesia, the majority of loans 
have floating interest rates. In these countries, most loans' would have 
their interest rates adjusted within three months. 

c. Currencv boards--the automatic adiustment mechanism at work 

A currency board is an institutional arrangement in which the board is 
committed to exchanging, on demand and without limit, foreign currency and 
local currency--and in some cases bank reserves--at a preannounced exchange 
rate. 1/ The credibility of the currency board stems from the complete 
backing of the currency with foreign assets, usually invested in interest- 
bearing government securities denominated in the reserve currency. 2/ 
Currency boards are viewed as implying a stronger commitment than a simple 

1/ Currency boards are operating in several countries, including 
Argentina (since 1991), Estonia (1932), Hong Kong (1983), and Lithuania 
(1994). 

2/ In a pure currency board regime, foreign reserves are held to back 
currency in the hands of the public and in bank vaults only. In practice, 
currency boards differ on the definition of the monetary aggregate that is 
backed by the foreign reserves, and the extent of coverage of these 
reserves. For example, in Hong Kong, the Exchange Fund is committed to 
100 percent foreign currency backing for Hong Kong dollar bank notes. In 
Argentina and Estonia, the currency board backs both currency and commercial 
banks' reserves, but these liabilities are backed in part by domestic 
government debt denominated in foreign currency. See Bennett (1994) for a 
discussion of these issues. 
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pegged exchange rate rule because there are legal constraints to reneging on 
the commitment to fixed exchange rates. For instance, in Argentina, the 
abandonment of the convertibility law requires a change in the constitution. 
In addition, under a pure currency board arrangement, the monetary authority 
is not allowed to lend to the government, to act as a lender of last resort 
to the banking system, or to engage in open market operations. I/ 

Under a currency board arrangement, capital outflows directly affect 
the supply of liquidity in local currency money markets. In the simplest 
currency board regime--in which the currency board exchanges foreign 
currency for domestic currency only--when a local currency deposit is 
converted to a foreign currency deposit, it must first be exchanged for 
local currency and then be presented to the currency board for conversion to 
foreign currency. Initially, deposit withdrawals from the banking system 
will be accommodated by a reduction in the banks' cash reserves. As the 
volume of capital outflows increases, commercial banks will exhaust their 
supply of local currency cash reserves and be forced either to liquidate 
domestic assets (including ultimately part of their domestic currency loan 
portfolio) for cash or to acquire domestic currency from the currency board 
by selling foreign assets. 2~' This process leads to a decrease in total 
credit and in the money supply, and to an increase in interest rates. As 
interest rates rise, the relative return to domestic investment increases, 
and the incentive for capital to flow out declines. Hence, under the 
currency board, or indeed any fixed exchange rate regime, capital outflows 
affect the domestic financial system through an expansion or contraction of 
bank balance sheets. In this simple currency board regime, capital outflows 
will eventually cease when the banking system runs out of foreign assets to 
sell to the currency board. L3/ All cash and commercial bank foreign 
assets would have been converted to foreign currency, but there will remain 
a stock of local currency denominated deposits and loans. 

In the Argentine, Estonian, and Hong Kong currency boards, capital 
outflows will quickly lead to pressure on the interbank interest rate. In 
these regimes, the currency board will convert banks' deposits at the 

1/ This is not true, however, in Hong Kong where the HKMA has an explicit 
mandate to act as an official lender of last resort and has been involved in 
open market operations since 1990. 

2/ The currency board mechanism effectively adds a step in the process of 
converting domestic currency deposits into foreign currency: the holder of 
the deposit demands a withdrawal, which the bank satisfies by selling 
foreign assets to the currency board, which then sells an equivalent amount 
of foreign currency to the deposit holder. 

2/ Banks will likely be unwilling or unable to borrow foreign exchange 
from abroad since the potential losses from a devaluation, which at this 
point most investors would anticipate, would be significant. 
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central bank into foreign currency. 1,' Hence, banks will initially turn 
to the interbank market to acquire reserves. 2/ 

If capital outflows are sufficiently large, a currency board could 
collapse due to a shortage of foreign assets. If.it did not initially 
provide complete cover for the domestic currency, the currency board might 
deplete its foreign currency reserves before the entire domestic currency 
stock had been converted. If it did have full backing, massive capital 
outflows might lead to the elimination of domestic currency from circulation 
and its replacement by the foreign reserve currency. The currency board 
would still exist--albeit with a greatly reduced balance sheet--and it would 
still be prepared to exchange foreign assets for domestic currency at the 
original exchange rate. However, once the domestic currency supply has been 
completely converted, and until demand for local currency returned, there 
would be no transactions, the currency board would no longer provide 
seigniorage, and would be largely irrelevant. 1/ 

Even assuming the currency board had sufficient reserves to stave off a 
collapse, large scale capital outflows would still have serious adverse 
consequences for the financial system. As demand for foreign currency 
increases, interest rates would increase sharply. 4J Indeed, this is the 
intended effect--the classic fixed exchange rate adjustment mechanism. 
Rather than increasing as a matter of policy (as in the interest rate 
defense described earlier) under a currency board arrangement interest rates 
increase automatically as demand for foreign currency increases. 

Under a currency board, fluctuations in demand for local currency may 
result in sharper fluctuations in local currency interest rates than would 
be the case with a simple fixed exchange rate. 5/ As demand for domestic 
currency increases, banks must liquidate their domestic currency reserves 

1/ This is true only for the note-issuing banks in Hong Kong. 
Z?/ Alternatively, banks could liquidate other assets and convert them to 

interbank deposits to acquire reserve assets. 
J/ Some residual demand for local currency might remain, for example, to 

pay taxes and other such obligations to the government. 
ft/ In fact, interest rates rise as demand for the domestic currency 

needed for presentation to the currency board for conversion to foreign 
currency rises. 

>/ Hypothetically, the interest rate impact of capital outflows under a 
currency board would depend upon three things: the demand for foreign 
currency (the initial stock of domestic currency assets that investors want 
to convert to foreign currency): the foreign assets of the banking system 
(the greater the foreign assets, the less reliance upon the domestic money 
market); and the monetary aggregate backed by the currency board (if banks 
can convert their own reserves at the central bank into foreign currency, 
there will be less demand for interbank funds). 
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and assets to raise cash. L/ As demand for currency rises, banks will 
then have to liquidate their foreign currency assets to convert them to 
local currency. Concerns about the ability of a bank to raise sufficient 
cash may result in a run on deposits, This is true, of course, under any 
exchange rate system. However, under a simple currency board, this may be 
more acute. Holders of local currency assets must convert these to cash, 
not just to deposits. The smaller base for convertibility to foreign 
currency may result in a more rapid flight to cash, and consequently a 
sharper increase in interest rates. 

Sharp increases in interest rates likely worsen asset quality and 
liquidity, at precisely the time that liquidity is most needed. 
Consequently, rigid adherence to a currency board in the face of large scale 
capital outflows can carry the cost of instability in the banking sector. 
The quality and solvency of the banking system would determine the 
resilience of the system to the interest rate defense. 2/ 

4. The Mexican bankine system: recent developments 

a. Impact 

The devaluation of the Mexican peso has affected, and is likely to 
continue to affect, Mexican banks. The immediate impact of the devaluation 
fell on foreign currency and money market positions, the peso value of net 
foreign currency assets and liabilities, and the valuation of their fixed- 
income and equity holdings. Another, and potentially more important, impact 
is on the quality of loan portfolios, capitalization levels, and on the 
condition of the banking system as a whole. 

The immediate effect of the peso devaluation on Mexican commercial 
banks does not appear to have been severe. The net foreign-exchange 
position of Mexican banks is limited by regulation to 15 percent of net 
capital, and foreign-currency liabilities are limited to 10 percent of total 
peso and foreign currency liabilities, It has been reported that the 
banking system had a small net asset position at the time of the 
devaluation. This implies that banks realized a gain, on average, on their 
net-foreign-currency position. 2/ By contrast, the marked-to-market value 
of the fixed-income portfolios of commercial banks is estimated to have 

I/ The liquidation of assets also puts pressure on local currency 
securities prices. 

2/ The high volatility in interest rates led the HKMA to develop 
institutional arrangements to allow it to conduct open market operations in 
order to smooth short-run fluctuations in liquidity. 

L3/ At end-September 1994, commercial banks had net foreign currency 
assets of MexN$53 billion. However, the Mexican banking system--commercial 
banks and development banks combined--had a net foreign liability of MexN$ll 
billion. By the end of December this net liability had increased to MexN$23 
billion. 
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declined by MexN$660 million after the devaluation. Moreover, although it 
is difficult to estimate the impact of the subsequent decline in the Mexican 
stock market on the value of bank equity holdings, it is likely to have been 
significant. I/ 

After the devaluation and the resulting loss of confidence, some 
Mexican banks experienced pressures on their liquidity positions because of 
the difficulties they encountered in refinancing their maturing dollar- 
denominated certificates of deposit, estimated at $7 billion. u At least 
part of the problem was that Mexican banks offered tesobonos as collateral 
for their foreign borrowing. In the first few weeks after the devaluation, 
foreign investors preferred not to acquire tesobonos; as a result, banks 
could not sell tesobonos to repay dollar loans, even as interest rates on 
these loans rose sharply. The resulting tight liquidity conditions in 
domestic market most affected the smaller and weaker banks that lost their 
domestic- and foreign-currency interbank credit lines at the same time that 
they lost deposits--mostly demand deposits in the case of the small 
wholesale banks. 

The more fundamental impact of the peso devaluation has fallen on the 
asset quality of the banking system. Even before the devaluation, Mexican 
commercial banks had experienced a decline in asset quality. Past-due loans 
increased from 3.5 percent of total loans at the end of 1991 to 8.5 percent 
in March 1994; and by end-1994 it had declined modestly to 7.9 percent. J/ 
More significantly, past-due loans increased sharply from 35.1 percent of 
total capital at end-1991 to 97.5 percent at end-1994. 

The devaluation adversely affected foreign-currency loans, which, as of 
December 1994, represented almost a third of total loans by Mexican banks. 
As much as 25 percent of these dollar loans may have been extended to firms 
without an obvious source. of foreign currency income. &/ These firms have 
encountered difficulties in servicing their loans at the new rates, and 
these difficulties mean higher default rates and greater strains on the 
banking system. 

The sharp rise in interest rates also affected the domestic currency 
loan portfolio. Since most loans in Mexico are made at variable interest 
rates tied to the one-month cetes rate or the TIIP rate I/, as these rates 

I/ At the end of 1994, banks' domestic equity holdings amounted to 
MexNS13.4 billion, or 1.6 percent of their total assets. 

u Garcia-Cantera and Pearl (February 1995). 
A/ Because the exchange rate depreciation and interest rate increase 

occurred in the last ten days of 1994, and since loans are declared past due 
when payments are fifteen days late, the effects of these price changes is 
not reflected in end-year data. 

&J Moody's Investors Service, "Asset Quality Looms as Major Problem for 
Mexican Banks," January 1995. 

5J Tasa Interbancaria Promedia. 
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increased steadily in early 1995, peaking at over 90 percent in early March, 
payments ceased on a large proportion of loans of all types. Banks 
generally chose to restructure these loans, or simply to suspend interest 
payments, rather than be forced to recognize them as high-risk assets and to 
make provisions by writing off a certain amount of their already declining 
capital. MOreOVer, in Mexico, once a loan is designated'as nonperforming, 
the penalty interest rate that is applied to the loan is 150 percent of the 
contracted rate. Because interest rates more than doubled, borrowers would 
actually have an incentive not to service the loan. 

A number of factors led to a decline in the risk-weighted capital 
ratios of several Mexican banks, below the 8 percent minimum. First, the 
depreciation of the peso resulted in a significant decline in banks' capital 
ratios: the value of foreign currency assets increased in local currency 
terms, but they had no foreign currency denominated capital. Second, 
capital declined as banks increased their provisions against nonperforming 
assets. 

b. Measures to strewthen the bankine system 

The National Banking Commission (CNB) took several measures in early 
1995 to strengthen the Mexican banking system. The first measure requires 
that banks maintain a minimum level of loan loss reserves equal to the 
greater of 60 percent of their nonperforming loan portfolio or 4 percent of 
their total loan portfolio. This measure sought to ensure that bank 
reserves were increased sufficiently to withstand the anticipated decline in 
asset quality. 

The second measure adopted by the CNB was the creation of the Temporary 
Capitalization Program (Programa de Capitalizacion Temporal (Procapte)), 
administered by the deposit guarantee fund (Fondo Bancario de'Protecti6n al 
Alhorro (Fobaproa)), to recapitalize banks which fall under the 8 percent 
required capitalization ratio. Under Procapte, banks may borrow from 
Fobaproa to increase their capital, by issuing five-year convertible 
subordinated debt. The funds raised from Fobaproa are placed in a blocked 
account with the central bank so that they will not result in an expansion 
of the monetary base. Fobaproa, in turn, borrows the funds from Banco de 
Mexico at the same interest rate as that paid by Banco de Mexico to the 
commercial banks. 1/ As long as a bank participates in Procapte, it will 
have to restrict its loan growth and maintain a 9 percent capital adequacy 
ratio instead of the official 8 percent. In the event that a bank cannot 
repay its debt by the end of the 5-year period, or if its net capital 
excluding the subordinated debt issued under the program falls under 
2 percent or significantly below that of the other banks participating in 
Procopte, Fobaproa will convert the subordinated debt into stock and sell 
it. As of the end of March 1995, six banks had obtained assistance 

L/ The subordinated bonds and the banks' blocked accounts with the 
central bank will both pay a zero real rate of interest. 
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totalling MexNS6.49 billion (equal to 14.5 percent of the net worth of all 
Mexican commercial banks at the end of 1994) from Fobaproa under the 
Procapte program. 

The Mexican authorities announced in March 1995 three additional 
facilities for restructuring loans, with additional funding totalling 
MexN$148 billion. The first program targets small- and medium-sized 
companies. Under the plan, banks will transfer about MexN$76 billion of 
nonperforming loans--equal to 13 percent of the value of all peso loans, or 
150 percent of past due loans, at end-December 1994--from their balance 
sheet to off-balance sheet special purpose vehicles or trusts. At that 
time, the banks will also transfer a 15 percent reserve to the trust. Each 
bank will be allowed to restructure no more than 20 percent of its loan 
portfolio. 

The nonperforming loans will be restructured into new instruments 
based on Units of Investments (UDI), which would increase in line with the 
inflation rate. lJ As UDI, the loan principal would be indexed to 
inflation, and will carry a real interest rate of up to 12 percent. 2J 
That is, the new restructured loans will have nominal interest rates 
significantly below those of the original contracts as the depreciation of 
the real value of the principal is eliminated. This approach automatically 
capitalizes inflation premia into the loans; it is a way of rolling over 
debt service due from borrowers, of lessening their current debt burdens, 
and of pushing the problem into the future. The restructuring will extend 
the original maturities to between 5 and 12 years, with up to a 7.year grace 
period. 

The trusts, which will be administered by the banks, will raise funds 
by issuing five- to twelve-year UDI-indexed bonds, carrying an interest rate 
equal to the LID1 rate plus 4 percent, that will be purchased by the central 
bank using funds lent by the commercial banks. These loans will carry the 
cetes rate, although interest payments from the central bank to the 
commercial banks will be capitalized. 

The authorities have also agreed to implement restructuring programs, 
following the UDI model, for mortgages and dollar-denominated loans. The 
program for mortgages will apply to MexN$33 billion in mortgages 
(31.6 percent of the current housing loan portfolio). The loans will be 
transferred to an off-balance sheet trust along with a 15 percent reserve 
(which will be invested at the central bank to earn UDI+2 percent), and 
restructured with a maximum interest rate of UDI+6 percent. The trust will 
be financed by subordinated debt issued at UDI+'2 percent and with maturities 

1/ On April 1, the conversion rate between pesos and UDIs was set at 1.0. 
By April 25, the conversion rate was UDI 1 = MexNS1.046896. 

2/ This inflation indexing restructuring mechanism is similar to that 
employed in Chile. 
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of 15 to 25 years. The management of the loans, and the credit risk, will 
remain with the banks. 

The program applying to foreign currency loans will cover $6 billion in 
loans (about 27 percent of foreign currency loans at the, end of 1994) and 
will be distributed among the banks in proportion to their share in the 
total volume of such loans. Loans will be transferred along with an 
8 percent re.serve to a trust. The loans will be converted to pesos to 
eliminate the currency risk and the maturity will be increased to between 5 
and 12 years. The loans would be restructured into UDIs plus an 
intermediation margin, and the trustzs would be funded at UDI+4 percent by 
liabilities with maturities also between 5 and 12 years with a 7-year grace 
period. The government would acquire these liabilities with funds received 
from the banking system in exchange for tesobonos with the same maturity and 
interest rates equal to the average cost of dollar funding. Interest 
payments will be capitalized. 
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Mexico: Exchanee Market Developments. 1982-94 u;/2/ 

1. February 18. 1982. The Banco de Mexico announced a temporary 
withdrawal from the foreign exchange market. On February 19, the peso 
depreciated by 30 percent and continued to depreciate anqther 19 percent 
during February. 

2. June 5. 1982. The Banco de Mexico announced that it would intervene 
again, and will let the peso depreciate at 0.04 pesos/dollar per day. 

3. Aueust 5. 1982. A two-tier exchange rate system was announced. A 
preferential rate was to apply to service on public debt, interest on 
private external debt, and "certain priority imports." The proceeds of 
petroleum exports and foreign borrowing by the public sector were to be 
converted through this market. All other transactions are to take place at 
a freely floating rate. Commercial banks were required to surrender to the 
Banco de Mexico their net foreign exchange holdings, including gold and 
silver. 

Auzust 13. 1982. All foreign currency deposits in Mexican banks were 
made eligible for conversion at maturity into pesos at a rate of 69.5. The 
foreign exchange market was closed temporarily. 

August 16. 1982. Commercial banks were authorized to open accounts in 
foreign currencies for embassies, consulates, and international 
organizations, and their foreign personnel. 

Aueust 18. 1982. A Presidential Decree established that public sector 
agencies (including enterprises) surrender their foreign exchange holdings 
and their foreign currency time deposits at maturity. Petroleos Mexicanos 
was allowed to open a special foreign currency account at the Banco de 
Mexico for its deposits, and was permitted withdrawals for specified 
payments. Private enterprises were required to register their foreign debt 
obligations with the government. The decree authorized the sale of foreign 
exchange at the dollar rate applicable to local deposits denominated in 
foreign currency (69.5) for obligations payable abroad by local financial 
entities and offset by foreign currency liabilities payable in Mexico by 
other Mexican residents. This rate also applied to obligations in foreign 
currency resulting from forward cover arrangements (reuortos), loads with 
fiduciary guarantees in local currency, and deposits held by embassies, 
consulates, and international agencies located in Mexico and their 
personnel. The rate also applied to payments of deposits in foreign 

1/ Numbers correspond to those shown in Chart 34. 
ZJ The information is collected from International Monetary Fund, 

Exchanee Arraneements and Exchanee Restrictions, various issues. 
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currency made by foreign financial institutions in the Mexican banking 
system. 

August 19. 1982. The foreign exchange market was reopened, and banks 
were authorized to transact foreign exchange at a free market rate. 

September 1. 1982. Exchange controls were established by Presidential 
Decree, with supplementary rules issued by the Secretariat of Finance and 
Public Credit (SFPC) on September 14. All foreign exchange transactions 
were subject to control and exports and imports of foreign currency could 
take place only through the Banco de Mexico or its designated agents. Two 
exchange rates (ordinary and preferential) would be maintained; other 
special rates might be introduced later. Exports or imports of more than 
5,000 pesos in foreign currency by individuals were prohibited, and exports 
of gold or silver required prior authorization. A foreign exchange budget 
was established to help establish priorities in the distribution of foreign 
exchange. Sales at the preferential rate were to apply principally to the 
foreign obligations of the public sector and domestic credit institutions, 
interest and principal on private sector obligations contracted before 
September 1 1982, and "specified imports." Unless otherwise authorized by 
the Banco de Mexico, all other exchange transactions were to be effected at 
the ordinary rate. 

Mexican private banks were nationalized by Presidential Decree. 

All capital transferred and held abroad prior to September 1, 1982 
could be repatriated at the ordinary rate. Accounts opened in Mexican banks 
and loans granted by Mexican banks could not be denominated in foreign 
currency, with exceptions for foreign service and press correspondents, 
exporters, and tourist industries. 

September 6. 1982. Two exchange rates were announced, a preferential 
rate (50) and an ordinary rate (70). Banco International, SA is authorized 
by the Banco de Mexico as the only bank which may open accounts in foreign 
currency for the foreign service, international organizations operating in 
Mexico, and their foreign personnel. 

September 14. 1982. Rules and regulations pertaining to the exchange 
arrangement were issued by SFPC. 

September 20. 1982. The issuance of payments and other transactions in 
pesos abroad by Mexican credit institutions was prohibited. 

4. December 13. 1982. A decree established two foreign exchange markets, 
a controlled market and a free market. The decree envisioned that specified 
foreign obligations could be repaid through a special coverage exchange 
system with a fixed exchange rate plus a forward premium. The new 
arrangement would come into effect on December 20. The exchange rate in the 
controlled market was to be officially established and would apply to: (a) 
all merchandise export receipts, net of any required payment abroad by the 
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December 14. 1987. The exchange rate in the controlled market was December 14. 1987. The exchange rate in the controlled market was 
depreciated by 18 percent, depreciated by 18 percent, reducing the spread between the controlled and reducing the spread between the controlled and 
free rates to about 1.5 percent. free rates to about 1.5 percent. 

9. March 1. 1988. The Government undertook to fix the exchange rate for 
the dollar for a period of three months, within the context of the anti- 
inflation pact. The period of the fixed rate was subsequently extended 
through the end of the year. 

10. January 1. 1989. Daily preannounced amounts of depreciation against 
the dollar were initiated. 

11. Mav 28. 1990. The preannounced rate of depreciation was set at 0.80 
per dollar per day. 

12. November 12. 1990. The rate of depreciation was changed to 0.40 per 
dollar per day. 

13. November 11. 1991. The controlled exchange rate market was eliminated. 

14. June 22. 1992. The Government announced that the new peso, equivalent 
to 1,000 former pesos. would be introduced January 1, 1993. 

15. October 21. 1992. The daily depreciation of the selling intervention 
point was changed to 0.40. 

16. Januarv 1. 1993. New peso introduced (equal to 1,000 old pesos). 

17. December 20. 1994. Upper band devalued by 15 percent. 

December 22. 1994. Fixed regime abandoned for a floating regime 
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