This Draft: July 1999
Comments Welcome

Predicting Currency Fluctuations and Crises:
Do Resident Firms Have an Informational Advantage?

Daniel Kaufmann, Gil Mehrez, and Sergio Schmukler
The World Bank, Georgetown University, and The World Bank

Abstract
This papelinvestigates whether resident enterprise mandggrs aninformational advantage
about the countries they wodn. We propose methodfor extracting informatioravailable to
resident managers, but unknown to investors fomdcasters. We test this informational
advantage hypothesis by using a unique data set, the Global Competitiveness Survey. The survey
asks local managers about their outlook for the countwhich theyreside. We findhat local
managershave privatenformation. Theirresponsesmprove conventionaforecasts of future
volatility and changes in the exchangee, which arebased oneconomic fundamentals or
interest rate differentialdVhen looking atthe recent crises, wiénd that the localbusiness
community perceived therisis inadvance in Korea, Thailandnd Russia, but not in Indonesia
and Malaysia.

JEL Classification Codes F3, F4, G1

Keywords: expectations; informational advantage; asymmetric information; local investors;
managers; financial crises; exchange rate; prediction; survey; currency forecast

U We thanklan Wilson for thedata onMutual Fundsand llan Goldfajn forthe data oncurrencyforecasts. We
gratefully thank Akiko Terada andPablo Zoido-Lobaton for excellentresearchassistance. The findings,
interpretationsand conclusionsexpressed irthis paper areentirely those of the authoed donot necessarily
represent the view of thé/orld Bank, its Executive Directors, or the countries they represent. Coathlress:
The World Bank, 1818 H Street NW, Washington, DC 20433. E-mail address: sschmukler@worldbank.org



|. Introduction

The recent crises in Mexico, East Asia, Russia, and Brazédcaught many economists,
policymakers, and financial markets bwyrprise. Mexicowas forced todevalueits currency
shortly after joining theOECD. East Asian countriesyith highly regarded policies and long
history of high growth andtability, suddenly sufferetbalance of paymentsises. Russia was
abruptly cutoff from international credit, having toestructure its sovereign debt. While the
crisis in Brazil was at the enslidely expected, the economic recovery following the devaluation
of the real has been, however, surprisingly fast.

In the aftermath of each crisis, the efficient functioning of international financial markets
and the nature of crisese revisited. Arerises self-fulfilling? Do investoract as éherd? Are
international investors less informed? At the heart of thesstions ighe flow of information
and transparency.

Information is a keyelement in the theoreticainalysis ofrecentcrises. Forexample,
Calvo (1999), Calvo and Mendoza (1999Kodresand Pritsker (1998), and Rigob@¢h998)
show that costly information about international investments can produce herding and contagion
effects. One explanatiagoes as follows. Asvestmentopportunitiesgrow, investors diversify
their portfolio, holdingassets in countries which theyhave little information. Therefore, a
crisis in one country might prompt uninformed investors to revise their expectaitbnespect
to other countries. Moreover, the fact that informed investors sell assets from a crisis country, for
reasonsunrelated to fundamentals, might leadinformed investors to pull out from other
emerging markets. Uninformed investors try to extract informditamn the action of informed
market participantsThis type of reaction generates contagion spillover effectsacross
countries. Fundamentallyound economies are affected by panibgrd behavior,and self-
fulfilling expectations.

Empirically, these inferior information theories are consistaith many findings.
Frankel and Schmukler (1996998) report instances ddcal investors exiting their markets
before international investors at timesonisis — consistentvith locals being better informed.
Brennan and Cao (1997) look @EtS. equity flows to a sample of developadd emerging
markets. They fincevidenceconsistentwith asymmetric informationChoe, Kho,and Stulz
(1999) and Kim and Wei (199%nalyze datdrom Korea to studyrading patterns by resident
and international investors. They conclutlat international investors engage positive
feedback trading. They sell past losers and buy past winners. The evidence frorsug§gests
thattraders outside the counthavelessinformation about thé&orean economy than resident
investors do.

In the presenpaper, weuse anexclusive data set, th8lobal Competitiveness Survey



(GCS), to study the existence of informational advantages. The GCS is a questionnaire answered
by managers located itountries aroundhe world. The survey is collectddr the Global
Competitiveness Repogyoduced bythe World EconomicForum of Davos and the Harvard
Institutefor International Development. The survey gatreashmanager’sperspective on the
economic, political, and institutional situation of the country in which each maresijées. The

data comprises responses from surveys conducted at the end of 1995, 1996, and 1997.

The GCS data set gives us aunique opportunity to directly tedhe informational
advantage by resident managers. The prewstugies orasymmetric information are forced to
infer asymmetric informatiofby different groups ofinvestors) from aggregate flows price
series. Those papers need to asswhieh groups ofinvestors determine certain flows or
prices. On the other hand, the GCS directly reveals what managers think about each country. The
timing of the questioners is such that they precederibes inAsia, Russia, and BraziHence,
the survey can based totest not only general informationadvantagesbut alsowhether
managers predicted recent crises.

The objective of this paper is twofold. First, we taklvantage of thaniquedataset to
investigate whether local managers have private information, not captured by availablelatecro
or by other market indicators. Second, we proposyaof extracting the informatioavailable
to local managers, but unknown to investors.

The paper is organized as follows. Sectiomékcribes somevidence of asymmetric
information by looking at recent predictions aises at differenimarket levels.Section Il
describes the econometric technique used to extract managers’ information. Section IV describes
the data and the econometric results. Section V concludes.

II. Predicting Financial Turmoil-The Case of the Asian Crisis

This section analyzesow differentgroups ofinvestors and market participartsve
predicted problems ithe economy. Wedocus onthree groups: market indicators, market
analysts, andbcal managers. We compare these indicatmm®ssthe four Asian countries hit
hard by the 1997-98 crisis, namely Indonesia, Korea, Malaysia, and Thailand. We observe these
indicators before, during, and after the crisis.

Il.a Market Indicators

To study the market indicators we look at holdingsledicated emerging market funds,
international bank exposure, and country funds.



Mutual Funds:

Figure 1 plots holdings and flow®et buying) ofdedicated emerging market mutual
funds. Jusbefore thecrisis started, dedicated emerging market mutuats held 6.66 billion
dollars in Indonesia9.43 in Korea, 9.01 in Malaysia, and4.11 in Thailand. Mutualfunds
holdings changed drastically by December 1997. Mutual fund holdings decreasedtidiidri/ 1
dollars in Indonesia, 2.31 in Korea, 2.21 in Malaysia, and 2.02 in Thailand.

Mutual fund holdings had decreased in Thailand l&acka evenbefore thecrises. This
decreasehowever,was mainly due to thdecline instockmarket prices in these countries and
not due to net selling. When controlling ftee decline in thastockmarket, we daot sedarge
selling prior tothe crisis. The only exception isMalaysia, were neselling of 1.5 billion per
guarter started two quarters before the crisis and another 1.5 billiosoldais the third quarter
of 1997, after therisis erupted. Irsum, the evidenciEom mutualfunds doesiot suggesthat
investors and fund managers were anticipating a crisis in Asia.

International Banks:

Commercialbanks have played an important role in emerging economies since the
1980s. Their large exposure during the 1982 Latin American debt crisis proch@ebtanks to
reduce theilexposure as a share tbeir capital.Also, therelative participation of commercial
banks inemerging marketshas declined as other institutional investors increased their
involvement. Commerciabanks, stillhowever, have darge exposure inemerging markets.
According to theBank for International Settlements (BIS), internatiobainks had 62dillion
dollars in claims inall developingcountries by the end df995. Around 7Qpercent of this
exposure was held by European and Japanese banks.

In order to look at the exposure of international bank&sia weusethe datgpublished
by the BIS. Figure 2 reports outstandirgaims and changes in net claims @ach Asian
country. The figure displays consolidaterdss-bordeclaims in allcurrencies ant¢bcal claims
in non-local currencies of internationbhnks inIndonesia, Korea, Malaysia, anthailand
between theend-1995 and mid-1997he exposure igivided into “short term” (up to one
year) and “long term” (over one year).

The totalexposure irindonesia, Korea, Malaysia, and Thailand \aesund 26illion
dollars by mid-1997. Irkorea, Indonesia, and Malayslaanks’ exposure haseen increasing
since theend-of 1995, while in Thailand theexposure haseen mostly unchangedfter
increasing in the beginning df996. Among thesefour countries, only Malaysidas had an
increasing proportion of short-term debt.

The BIS figures showthat, in Thailand]ndonesia, and Malaysianost ofthe lending
went to thenon-bankprivate sector. While inKorea, most ofthe lendingwent to banks. In




Generalmost ofthe lending in Asiecamefrom European and Japanese barikse Japanese
presence habeen high in AsiaHowever,its relative presence habeen decliningover time,
while the European banks increased their relative importance in the area.

Oneinteresting fact is the evolution of net claims (claimmus liabilities). Figure 2
showsthat net claims decrease substantialll)Kiorea and ThailandGiven that claims do not
decrease, net claims reflect the increase in liabilities of internabanés. People from Korea
and Thailand increased their claims against the international banking Jétsomcrease in
liabilities seems to be reflecting capital outflows by Korean and Thai investors.

In sum, international banks did not decrease tiygiosure in these countries before the
crisis, whichsuggestghat there was no change lanks’ expectations betweet®95 and the
outset of the crisis. At the same time, there seems to be an outflow from domestic residents to the
international banks.

Country Funds:
Country fundscanalso describéhe reaction of international investors versus domestic

investors. Countnfunds are traded in Newyork in the secondary markets. Their price is
denominated in U.S. dollars. Another value of the fund, thessstvalue (NAV), is calculated
on a weekly basis. The NAV reflects the value of the underlying assets, mostly tradelddalthe
markets. Small international investors are tiseial holders of country fundshile domestic
investors and large international investors areutal holders othe underlyingassets. The
lack of perfect arbitrage enables us to compare the reactiprices and NAVs during crisis
times. Discounts—equal tihe percentage difference betwegmces and NAVs—reflect the
small internationainvestors’ sentimentrelative tothe localand large internationahvestors’
sentiment.

The analysis of country fund discounts before the Asian crisis in Frankel and Schmukler
(1998) show that in the two Thai country fund discounts turned into premia by the £9@6of
From early-1997, the premia of thefends increased steadily. In the case of Indonesia,
discounts turned t@remia right before thelevaluation.When looking atthe Korean and
Malaysian funds, one can observe that discounts were shrinking right befdeyahetion, but
turned into large premia only after each country’s currencies were forced to devalue.

In sum, the evidencmdicates that thdolders ofthe underlyingassets turneanore
pessimistic than the Thai country fund holders well before the Thai crisis etuiptdek case of
the other Asian countries, the country fund data do not suggest that expectations between the two
groups of investors were divergent in the month previous to the Asian crisis.

! Similar evidence was found in Frankel and Schmukler (1996) for the case of the Mexican crisis of 1994-95,



[I.b Market Analysts

We now turn to the financialanalysts. Weinvestigate how their expectations and
evaluations evolved over time, particularly around the Asigsis. We look atwo maingroups:
currency forecasters and rating agencies.

Currency Forecasters:

The dataset fromthe Currency Forecasters Digest contaithe averagexchangerate
forecast made by multinational companies and by currency trdderforecastsarefor 1, 3, 6,
and 12-month horizons. Figure 3 displdlye averagéorecasts fronthe beginning ofl996 up
to April 1998 for Indonesia, Korea, Malaysia, and Thailand.

The graphs suggest that in Indonesia forecasts are very much in line with the current spot
exchange rate until the end of July 1997. At the end of July 1997 2theonth forecasivas 20
percentabove thecurrentspotrate. The 12 month-forecast was 2,90phias perdollar, while
the exchange rate was 2,434. By the end of October 1997, the excharigel rableeady jumped
to 3,405. At thatime, expectation had adjusted and th2-month forecasmoved to 4,545
ruphias per dollarEven though expectations adjusteafter the crisis erupted, currency

forecasters did not expect the extent of the continuing depreciation of the ruphia. By December
1997, the exchange rate was 5,408 by January 199&e exchange rate already reached
12,950 ruphias per dollar.
The data from Korea show a similar picture. The exchaageforecasimoved with the
spot exchange rate. Forecaster expected a small depreciationkairéfae won. Up tdhe end
of November 1997, th&2-month expected depreciatiorasaround 5percent, never exceeding
10 percent. The expected depreciation at 1-month, 3-month, and 6-monivemswer.
However, between November and December 1997 the Korean won devalued close to 40 percent.
In the case of the Malaysiaimggit, a comparablstory can be observed. Up to the end
of Junel997, the forecastedkevaluation wasisually below 2 percentevenfor the 12-month
horizon. During August an&eptember 1997, the ringgikevaluedclose to 11 percent. In
October 1997, expectations adjusted. Tt®emonth forecasted depreciation jumped to 13
percent. A relatedtory can be told about the Thhaht, thelong-term expected depreciation
jumped to 12 percent in Octob®#996 and Jun&997,while in February 1997 itvas close to
zero. In July 1997, the Thai baht devalued 28 percent.
To sum, the datirom the Currency Forecasters Digest suggektt in countrieslike
Thailand there was a perception that the exchange rate maylet inthe near future. Currency
forecastergerceivedsome exchangeate movements itndonesia andorea, with expected



devaluation below 10 percent. In Malaystayrency forecasters hardlyerceivedany future
devaluation even for the followint2-months. Currency forecastgmedicted a small change in
the exchange rat®lone ofthe forecasthowever,predicted the magnitude of the devaluations
triggered after July 1997The currencyforecasts appear tevise their predicted exchangge
whenever the spot rate moves.

Rating Agencies:

Now we turn toinvestigate theanalysts’ evaluations of the economy. Wese the
following sources: Standard &oor's McGraw-Hill Global Risk Service, Moody’s, and
Standard & Poor’s (S&P) ratings.

Standard & Poor’'s McGraw-Hill Global Risk Service produce ratings by specialists and
analystswith aregionalfocus. The ratings are on a scale of 1100. The ratings represent a
probability measure, i.e. the risk that somethingd” might happen. The higher the score, the
larger the probability of a crisis. The data includes 33 immediate risk events.

In the present, we work with the short-term risk of a 5 percent domestic demand fall and
with the short-term risk of a 25 percent equity price fall. Figure 4 plots the evolution of these two
variables. The dark gray bars represent values for Indonesia, Korea, Malaysia, and Thailand from
the third quarter ofl996 tothe fourth quarter ofl997. Forcomparison, the lighgray bars
representvaluesfor other South East Asian countries, Latin American countriasd OECD
countries.

Figure 4 shows that, before the crisis, the probability of a 5 percent demand fall remains
fairly steady inall Asian countries asvell as inthe otherregions.The probability increases
slightly in Korea, Malaysia, and Thailand in tlggiarters beforethe crisis. However, the
probabilities remain below 10 percent. On tikerhand, after the crisis, the probabilities are
updated. For instance, in Indonesia and Thailand, the probability jumps to 70 percent.

Figure 4 also displayshe probability of a 25 percent equity price fall. These
probabilities do not increase before the crisis, excera smallincrease in Indonesiayhere
the probability remains below 35 percent. In Malaysia, the probability is totally flat. In Indonesia
and Thailand, the probability decreases, even aftaribis began. Othe otherhand, in Korea,
the probability remains flat at 10 percentottly increases ithe fourth quarter ofL997 to 35
percent. After the crisis started the probabilities in all other regions increase.

Additionally, we analyze th&tandard andPoor’'s (S&P’ s)sovereign debt ratings.

2 This evidence is consistent with the findings by Goldfajn and Valdes (1998).

3 Both S&P’s andMoody’s providedifferent ratings. There arelong-term and short-term ratingsThere exist
ratings on debt, financial sector, and currencies.



Figure 5 shows how better ratings were obtained in mid 1990s. These ratings dropped sharply in
all countries only after the crisis began. Although not reported, the figures from Moody’s do not
tell a different story. In fact, Ferri, Liu, and Stiglitz (1999) econometrically show that credit rating
agencies aggravated the East Asian crisis, after having failed to predict it.

Il.c Survey of Local Managers

We use the GC8ata to analyze the perspective of IdmasinessmehFigure 6 shows
the responses to two questions asked to local managers about the likelihood of a future recession
and the futurevolatility of the exchange rateRespondentgrovide a rating of theountry on a
scale of 1 (high volatility) to 7 (stable).

The datashow that businessmemxpectationsvere worse in1997 relative t01996 in
Korea andThailand,and to someextent in Malaysia. Thenost striking change occurs in
Thailand, where expectations deteriorated sharply between 1996 and 1997. Businessmen thought
that arecession and exchangelatility were more likely during 1997than during1996, as if
they were anticipatingfuture problems Meanwhile, in theother Asian countries (including
Indonesia), in Latin America, and @ECD countries expectations improvedliter the crisis, in
December 1997, expectations deteriorated dramaticallgdonesia and Malaysia. Indonesia
was the countnhit the hardest by therisis. Expectations otthe likelihood of arecession
increased in the other regions of the world as well.

The evidence suggests that managers’ expectations were correct. However, one should be
careful from drawing conclusions based solely on managers’ response for several Faasons.
it is possible that managers simply use the available macro datas,Tihate look atthe macro
data we will reach the sancenclusions aghe managers. Ithis casemanagers do ngirovide
any information that is not captured by the available information. Seewawl,if managerdave
valuable private information, it igossiblethat their interpretation of the macro data is incorrect.
Thus, their responsghich isbased ortheir privateinformation and their interpretation of the
macro data, might be incorrect. In this case, even though managers’ expectatiaongyr¢heir
private information is still very valuable. Third, it is possible tm@anagerstharacteristics affect
their response. Foexamplemanagers of export-oriented firnmsight expect higher exchange
rate devaluations than managers of import-orierfietts. Theseissues are taken into
consideration in the next section, where we do the econometric analysis.

II.d Comparison across Groups

* The data is fully described in Section 4.



The evidenceresented so fasuggestshat there arsigns ofasymmetric information.
On the onehand, neither the markéndicators nor the marketanalysts appeared tbave
anticipated the Asian crisis. International mutual funds, international banks, currency forecasters,
and rating agencies did not react as if theye expecting thecrisis. The countryfund data and
the assets ofdlomestic residents ithe international banking sectsuggestthat there was a
divergence in expectations Korea and ThailandThe datasuggestghat localresidentswere
aware ofdeteriorating locatonditions in those countries. This is confirmedthg survey of
local managers.

We havealready presentedescriptive evidence oihformational advantage bipcal
residents Eventhoughthe evidenceseems suggestive and is consistrriossmeasures, we
would like to formally testifferences in information. As mentioned in the introduction, other
papershaveinferred asymmetric informationsing data onprices or flows.Here, weuse the
GCS survey to test econometrically whether managers have informational advantages.



[ll. Methodology - Extracting Managers Private Information from the Survey

Survey of local business people expectations and beliefs may reveal valuable information,
unobservable by policy makers or other investtusal businessmanagers mayossess
valuable unobserved information because mdor transparency ahe micro level—e.g. the
financial stability of institutions or firms—or at the aggredateel—e.g. monetary policy, fiscal
policy, or the aggregate econonaonditions.One, thereforeshould incorporate information
known to managers, in addition &l otheravailableinformation, when evaluating the economic
conditions.

In this section we descrideow to extract thananagers’private information from the
survey. The managers’ response iombination of theiprivateinformation and their forecast
based oravailable information. If managers form their expectations rationally bhade all
availableinformation, then there is no gain in extracting thivate information. We could
simply use their response as the sole explanatory variable.

If managershowever, donot form expectations rationally or do riwmdve all available
information, then predicting the economic conditidiased solely onheir responsemay be
misleading.For example supposehat managers form expectations on excharage volatility
based only orGDP per capita, inaddition to theirprivate information. Thatis, managers in
countrieswith high income expect a stable currenayhile managers in countriewith low
income expect a volatile currency. Managers’ response by itself, in thigloasenoteveal any
information about future volatility. One must, therefore, decomposmamagers’ responseto
the managersexpectations based @vailable dateand themanagers’private information. In
other words, managers’ response may be incorrectrasidading,but theirprivateinformation
may still be very valuable.

Let Yi be manager expectations aime t. The expectation is a function afailable
information, themanager’scharacteristic§such asthe size of the firm)and themanager’s
private informatiorft .

y; = f(availadde inform aton, m amgerscharacergics), +¢&;

Managers’ response,however, is categorical. That ismanagers’ response is as
following:



1 if yi < ut
2 if  ut<y <p?
esponse, = 3 if pi<ylsp®

K if pt<y <uX

where U, 2 ,..., u* are a set of unknoweconstantsAfter replacingy; by "€$0n®; | we can
perform the estimation using an ordered probit (or ordered logit) model.
espone; = f (availade inform aton, managr's characerigics), +&/ (1)

In words, theresponse ofmanagern at timet is a function ofall availableinformation, the
manager’s characteristics, and the manager’s private information.

After we estimate equation (1), we can extractrit@agersprivateinformation in two
ways. One way is toassumethat managers chooste responsewith the highest estimated
probability, where the probability of eachsponse iggiven by theprobit estimationabove.
Managerj’s privateinformation then igjiven by thedifference betweemher response and the
response with the highest estimated probabijtyen all themacro variablesnd themanager’s
characteristics. Thas, managers’private information isgiven by thedifference between the
actual response andhe responsewith the highest probability,where the probabilities are
estimated from the probit model above:

O
g =esponsg’ - regpone with highest pobability

A second way to obtain managers’ private information is to construct the expectation of a
response—the probability of r@sponsdime its value. Thenusethe difference between the
actual response and the expected response as our measure of the manager’s private information.

efj =respone,; - "k ~Prob (respone =k)
k=1

where the probabilities are estimatiedm the probit modelbove. In words, wassumethat
managers assigprobabilities to each category conditional on the macro variables), use
these probabilities toalculate the mean. Thaifference between the actuasponse and the
expected response is the managers’ private information. The second method, ina@ssensss
that manageraminimize theirforecast’'serror, while thefirst methodassumeghat managers
choose the respond with the highest probability.

Our econometric results are robusthe specificationand hence we present tresults
using onlythe first approachnamely, weassumehat managers choosie responsewith the
highest probability. We do not have, however, any theoretical or empirical base taheréfst

10



method to thesecond one. Furthéneoreticaland empiricalresearch is needed &valuate the
way that managers form their expectations.

After we extract thananagers’private information, wedest whether managers indeed
have privateinformation, not captured by macr@riablesand notavailable toother market
participants. First, we combine tpevateinformation ofall managers in the same country and
construct a country-specifiwariable thatcaptures therivateinformationavailable tomanagers.
That is, we average the privatdormation ofall managers in the same courttiJhen, we test
whetherthis variable canhelp predict futurevolatility and devaluation,after controlling for
macroeconomic variables and market expectations.

Before we turn tothe results, it is important to note the differentegsweenusing
extracted privaténformation andmanagers’ response. tlie responsavas notcategorical and
therewere nospecific managerstcharacteristics, there would be no advantage in extracting the
private information (in terms of forecasting). Thanly advantage would be thaine could
identify the privateinformation specifically. But theesultswould be identical whether we use
the response othe extracted privatenformation. Given that theresponse iscategorical and
managers mayave specific characteristics, extracting the informationsigerior (since it
captures thediscontinuous categorical response and managerspecific characteristics).
Moreover, extracting the information allows differeadésumption abouthe way managers
choosetheir response—choosinifpe responsewith the maximumprobability or choosing the
meanresponse—asvell as different ways of aggregatingver all managers fromthe same
country.

V. Data and Results

IV.a Data

The first GCS-WEFsurvey tookplace in Decembet995-January 1996lhe second
survey was conductedver theperiod Decembefl996-January 1997The third survey was
conducted over the period Decemti®07-January 199&ach questionnaireonsists ofabout
150 questionsvith answers ranked from 1 to 7 fire 1997-8 survey andl-6 for the 1996
survey. Wefocus the analysis on a specific questiomhich capture thebusinesspeople
expectations regarding the exchange rate volatility of the local currency.

® One might consider different ways of aggregating managers’ piiviatenation. For example, one maygue
that onlyfew managers havgrivate information. Irthis case, one should use only those respongts
large residuals rather than the average residuals.
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The dataset includes 58 countries (49 1996, 58 in 1997, and 54 ih998)°¢ The
average number of respondents freathcountry is41, suchthat over all the datset includes
7,169 observations (1,524 in 1996, 2,795 in 1997, and 2,859898). The questions/statements
for 1996 are slightly different from the question for 1997 and 1988. statementgiven to the
managers in each year are the following.

Question 2.05 (1996Yhe exchange rate of your country is expected teebestable in
the next 2 years.

Question 1.08 (1997) & (1998)he exchange rate of your country is eapected to be
very volatile in the next year.

Managersvereasked tocomment these statements on a sfrale 1 to 7 in 1997 and
1998 and on a scale from 1 to 6 in 1996. A response of thé@hs that theglisagree (agree)
with the statement. (That is, expect the exchange rate to be stable in the next 2 years for 1996 and
not expect a volatile exchange réde the next year i1997 and 1998.The mearresponse by
country and year is 4.57 atige standarddeviation is1.11. The mean ofesponses bgountry
and year ranges from 6.53 to 1.9%e highesimeanresponse (6.53) is fekrgentina in1998
and the lowest mean response (1.53) is Venezuela in 1996.

To capture managers’ expectations based on public information weeatblemacro
and financialvariables known at théme of thesurvey. Weusethe variables identified in the
literature as important in predicting financtses and exchangate fluctuations.Specifically,
we use the following variables: the ratio of reserves to monthly import values, the current account
surplus (+) ordeficit (-) expressed apercent of GDP, the change in resenaver credit, the
growth rate of domesticredit,and the inflation rate. Walso examine severabther variables,
such as the reserves to deposits ratio, the short-term debt to reagoybsoad money(M2) to
reserves ratio, the terms of trade growth, the busiggtius(deficit) as percent o&DP, and the
GDP growth. Thesources othe data are the International Financial Statisdicd theWorld
Bank GDF & WDI.

Managers’ responsesight be affected also by their characteristiEsr example,
managers of large internation@ms may responddifferently than managers of smadcal
firms, even ifthey havethe same information. Wieavedata onmanagerstcharacteristics only

5 The countries wenclude are:Argentina, Australia, Austria, Belgium, Brazianada, SwitzerlandChile,
China, Columbia, Costa Rica, Czech Republic, Germany, Denmark, Egypt, Spain, Hniarod,Great
Britain, Greece, Guatemala, Hong Kong, Honduras, Hungary, Indonesia,ltaldiad, Island]srael, Italy,
Jordan,Japan, Korea, Luxembourg, Mexico, Malaydiicaragua, Netherlands, Norway, NeXealand,
Peru, Philippines, Poland, Portugal, Russia, Singapor8akhdor,Slovakia, Sweden, Thailand, Turkey,
Taiwan, Ukraine, United States of America, Venezuela, Vietnam, South Africa, and Zimbabwe.

" See, for example, FrankahdRose (1996), Sachs, TornedindVelasco(1996), EsquivebndLarrain (1998)
and Martinez-Peria (1998).
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for 1997 and 1998. The two characteristics are the location of its headquarters—international or
domestic—and whether its sales are primarily international or domestic. In1IR®%percent of
the firms in our sample had an international headquarter 844 percent had mostly
internationalsales. In1998, 18.2 percent of thefirms in our sample had an international
headquarter and 26.0 percent had mostly international sales.

The dummy variable for the headquarters’ location takkse of 1 ifthe headquarter is
locatedoutside of the country and O if it lscated domestically. The dumnwariablefor the
sales’ orientation takes value of 1 if the firm’s sales are primarily international and Gsdléise
are primarily within the country.

IV.b Estimation

Ordered probit estimates:

Table 1presentdheresults fromthe ordered probit model estimation. The dependent
variable ismanagers’ response arhe independent variables are macroeconorai@bles,
financial variablesand managerstharacteristics. There asme differences ithe data for
1996 vis-a-vis the data for 1997 and 1998. Namely, the response in 1996 ssala af 1 to 6
while theresponses in 199&nd 1998are on a scale of 1 to High values reflectgood
prospects for the country. Managers’ characteristics in a89@otavailable,and thequestions
are not identical. Therefore, we estimated trdered probit for 1996 and for 1997-98
separately. The results for 1997 and 1988 presented firstyhile theresults for 199@re in
the adjunct columns.

The macro and financial variables are statistically signifiaadthavethe “right” sign.
The current account (as percent of GDP) has a positive sign, imgiginganagerdelieve that
a higher current accoustrplus(deficit) decreases (increasdl exchange rateolatility. In
other words, a high current account surplus is positively correlated withahagers’ response.
The ratio of reserves to monthly import values is positive and significant. Thus, maelgses
that higher reserves decrease the exchaatg volatility. Similarly, managerselieve that an
increase in the ratio of reserve to credit decreases the exchangelatiity. The coefficients of
inflation rateand the growtlrate of domestic credit ameegative,suggestingthat managers
believe thatinflation and growth in domestic credit increase the exchaagevolatility. The
results suggest that managers’ expectations are consistent with economic theory.

The managers’ characteristics dumuayiablefor international headquarters nggative,

8 We estimated also asrderedprobit with all theyears combined adjustirthe 1-6 responses in 1996 to a 1-7
scale. The results turned out to be similar.
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while thedummyfor internationalsales igpositive. The result indicatésat managers in firms
with international headquarters expect the exchaaigeto be morevolatile. At the sametime,
exportersexpect the exchange rate tolbssvolatile than managers focused total sales. In
general, itsuggeststhat managers’expectations(or private information) depend ortheir
characteristics.

OLS estimates:

After extracting themanagersprivate information, weest whethethis information is
indeed useful in predicting exchangee volatility. Inother words, do managers realiave
private information about the economy thatnst captured byavailable macro andfinancial
variables? Taespond thigjuestion, wearegressthe exchange rate volatility—measured as the
standarddeviation ofmonthly exchange ratehanges versus tHg.S. dollar—on all available
information in the previous period and ouar estimate ofmanagersprivate information. (See
Table 3for summary statistics of the managers’ private information variable.)

Specifically, we estimate the exchange rate volatility in coyntryperiodt as a function
of macroeconomic variables of countriy periodt-1 and managershformation about country
j in periodt-1:

exchange rate volatility! = B'x, + 5'mana@s privateinformation), + &’

i . . . . . . . .
whereXt1 is the set of macroeconomic variables. If managers’ private informati@ugble in

predicting exchange ratelatility, thend should benegative. That is, a positivesidual from

the ordered probit estimation (positiygivate information) should beassociatedwith lower
exchange rate volatility.

The results ofthe OLS estimations are presented Tiable 2. Themanagers’private
informationvariable in Table Zorresponds tthe residuafrom the same column in Table 1.
(Managers’ private information in the first column in Table 2 is estimated tigngsults from
the first column in Table 1.) Managers’ private information is statistically significanhasdhe
predictedsign inall specifications. Thisuggestthat managersprivateinformation is correct
and useful in predicting exchangge volatility. Theexchange rate is moxlatile in countries
where managers expect so, after controlling for macroeconomic fundamentals.

The coefficientvalue isabout—0.02 depending othe specification. Thus, ihanagers’
response is onkelow aresponse based dhe macro variableand managerstharacteristics,
then the exchange rat®latility is expected to bé.02 higher. (Forcomparison, themean
volatility is 0.03 andthe standarddeviation is0.05.) The macroeconomic variables are not
significant except for the growth rate of domestic credit. The factbat macrovariables are
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insignificant is notvery surprising. Ourdataset is only thregrears long and previous research
has shown that exchange rate crises are hard to predictnigangeconomic data. (SE@rman
and Stiglitz, 1998.)

Finally, the last column presents the results when we usedhagers’ responsestead
of the extracted managers’ private information. As explaai@ye,this isidentical tousing the
residuals from a leastiquaredestimation, withoutmanagers’characteristics in thdirst step.
Hence, the difference in thesults capturethe importance of the non-linearity in the probit
estimation, thenanagers’characteristics, and thressumption aboutow managergorm their
responsgnamely, choosingthe responsewith the highest probability or thenean expected
response). The variable managers’ response has the right signssatetisally significant, but
at a lower significance level and with a lowetr BRverall,the results suggeshat managersiave
private information that is not captured by economic fundamentals.

Alternative Specifications:

The fact that localmanagershave privateinformation, not captured byeconomic
fundamentalsgoes notmply thatmanagers know somethirtigat other market participants do
not. It could be that other market participants have the same informationahatjerslo, but it
is not reflected in theariables wechose. To address thgoblem, we testwo alternative
specifications.

First, we test whether managers’ private information is reflectedaiket’'sexpectations
of exchange rate fluctuations. That is, do expectations of exchange rate devaluation—as captured
by the difference in nominal interest ratestween acountry and theU.S.—incorporate all
information about exchange rate movements? Or, do marfayer privatanformation that can
improve the market's forecast of exchange rate fluctuatiBe$@re weproceed, it is important
to note that managers where asked about volatility and not about devaluation.

Table 4and 5 present theesults usingthe interest rate differentials instead of the
macroeconomiwariables, where thaterest rate differentials is the difference betwésmal

discount rates and.S. discountrate? Table 4presentshe result of the probit estimation of
managers’ responsé&€he independent variables are the interest rate differamélmanagers’
characteristics. Theesults suggesthat the managers’ forecast is consistenith market
expectations, in theensethat large interest rate differentials are associatgd managers
expecting large exchange rate volatility.

Table 5showstheresults of regressintipe annual depreciation rate on the interatt
differential fromthe previous period (the expected excharaje depreciationand managers’

9 Data are taken from IFS line 60.
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extracted private informatiorgbtained fromthe probit estimations. Thenanagers’private
information is significant andvith the right sign andsignificant. Thissuggeststhat local
managershave privateinformation that isunknown to market participants. In othewords,
managersprivateinformation can help predict exchange rate fluctuations after controlling for
market expectations—as captured by the interest rate differential.

As a secondalternative specification, we examine whethating agenciessuch as
Standard &Poor’'s (S&P’s hereafter) alsohas informational advantage in predicting the
exchangevolatility. Rating on long-terndebt, denominated in foreign currency, ised as a
proxy for the prediction of exchange rate changes. The debt rating ranges from AAwitio 8,
total of 15 ratings in ousample. The ratindAA means that theountry hasextremelystrong
capacity to meet its financial commitments; it is the highest rassgned bys&P’s. Rating B
is the lowest in our sample and is defined as “more vulnerable,” but the debtor curasnthe
capacity to meetts financial commitmentsOne shouldnote that theseatings are not of
exchange rate volatility or risk, but of theuntry’s capacity to meeits financial commitments.
However, we expect these two variables to be correlated.

We first extract the privatanformation of S&P’s in the sameway we extracted
managersinformation. In thesecondstep, weusethe extracted&P’s and managergrivate
information to predict exchange ratelatility, along with macroeconomic variables. Table 6
presents the result of the second step. The rating agegoyase information is not statistically
significant, while the local managers’ variable is again significant in explaining the exaasnge
volatility. (The result in estimating the exchangge depreciation is similar to thene with
exchange rate volatility.Jrhis implies that local managershave superior information to
forecasters such as S&P’s, as long as we capture the exchange rate risk in the S&P’s ratings.

As an illustration of managers’ foresight, Table 7 lists the 6 countries andwitathe
highest volatility and the extractedanagersprivateinformation (relative toits country mean).
For example, managers in Koregpected the exchange ratel®97 to bevery volatile, avalue
of —1.62.Indeed, theKoreanwon was veryolatile in 1997. Similarly, managersvere correct
when expecting that the exchange rates of Indonesia, Russia, Ukraine, and Zinvbedgang
to be very volatile in 1998.

Table 8 lists the 6 countries and years with the lowest volatility, along withdahagers’
private information. Except for China in 1998, the managers kowrest volatility countries had
predicted correctly that the exchange rates of these countries were going to be very stable.

In terms ofthe Asian crisis, the exchange rate changalstility, and managergrivate
information are presented ifiable 9*° Managers in both Korea anthailand in 1997 had

19 Note that this is the extracted private information and not the raw response as was presented in Section II.
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private information that arisis was comingNote the decrease imanagersexpectations from
—0.28 to —1.62 in Korea and from 1.15 to —0.74Timailand. In Indonesia antalaysia,
however, managers adjusted their expectations only in 1998, #feerAsian crisis became
evident.

V. Conclusions

The recent financiatrises aroundthe world revived the debate on the nature of
speculative attackand theorigins of contagion.Severalexplanations of thecross-country
spillover of recent crisele on theexistence of asymmetric information. In tipaper, wewvere
able to test whether locatanagerdave annformational advantageith respect to the country
in which theyreside. Unlike previous papetisat use flow or price information to infer the
presence of asymmetric information, 8€S survey enabled us to directly test if managers
know better.

The first part of the papauggestghat managers irAsia were able teredict thecrisis
in Korea andThailand,but not in Indonesia or Malaysi&he evidenceresenteduggestshat
there is asymmetric information. Consisterith this finding, bothdiscounts on countrfunds
and holdings bythe international banking sector implyat local residentswere leaving the
country before foreign investors. THiest section ofthe paperalso showedthat market
participants—like international mutuéinds—andmarket analysts—Ilike currency forecasters
and rating agencies—largely did not expect the Asian crisis.

The second section formally testéae informational advantage of locaanagers. We
first extracted the managers’ private informatidhen, wetested whether thenanagersprivate
information can help to predict exchange rate fluctuations. We fouradl, specifications that
managersinformation help predict future exchangge movementdManagersseem tohave
superior informatiorthan the oneevealed by macroeconomand financial dataMoreover,
managers seem to know better than markets about future exchategeshanges.When
comparedwith the marketexpectation—measured by interest rajgreads—andvith the
analysts’ information, the managers appear to have valuable private information.

We draw twoconclusions fromthe analysis.The first one isthat marketshave very
limited success ipredicting crises. Part of thiwilure is because market participants do not
possessall availableinformation. Thesecond conclusion ithat localmanagershave valuable
information that is not reflected in available information or in markets expectations. Thus, we can
improve our forecast of crises and economic conditions by usingrittage information oflocal
managers.

In general, given that many countriggve verypoor transparency artlat markets may
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be inefficient, a great effort should be undertaken to increase the available inforidsingnthe
information of local managers seems a very important and fruitful direction. Thus, more surveys
might help to increase transparency and our information set.
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Figure 1:
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Figure 2: Consolidated
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Figure 3: Forecasted and Spot Exchange Rates
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Figure 4: Investment Risks
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“Short TermRisk of 5% Domestic DemanBall” during any 12-month period arfé&hort
Term Risk of 25%Equity PriceFall” (in local currency) during any 12-month period are
identified as potential sources of immediate investment risk.
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Figure 5: Standard & Poor’s Sovereign Debt Ratings
Long Term, Foreign Currency Debt Risk

A —_
KOREA .
MAL o« VA LAYSIA
- THAILAND
BBB TH AILAND
INDO NE SIA
i KOREA
BB
B ] INDON ESA
CCC 1 1 1 1 1 1 1 1 1 1 1 1
o P P> PP P LS K
Q@ \9(\,\9 \9(\,\9 \9(\,\9 \9’0\9 ;\90,\9 \9’(\\9
A A DS A NS S
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Standard & Poor’s ratings are divided into Secure (ranging A&mto BBB) andVulnerable
(ranging from BB to C). Ratings from AA to CQ@ay be modified by @lus (+) orminus (-)
sign to showrelative standingwithin the major ratingcategories. Rating outlookssesses the
potential direction of amssuer’srating over the intermediate tonger term, although it is not
necessarily a precursor ofrating change. In determining a Rating Outlook, consideration is
given to any changes in the economic and/or fundamental business conditions.
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Figure 6: The Asian Crisis—Perceptions of Local Firms
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In parenthesis: the average number of respondents for all surveys in each country.

The original questions are “ is the exchange rate of your conotryxpected to be very volatile” and “ is your
countrynot likely to be in recession in the next year.” For simplicity of the exposition we reverse the questions.
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Table 1: Ordered Probit Estimates-Extracting Managers’ Private Information:

ependent variable:

Response about Exchange Rate Volatility

xplanatory Coefficients Coefficients Coefficients Coefficients
ariables at t-1 (z-statistic) 1996  (z-statistic) 1996  (z-statistic) 1996  (z-statistic) 1996*
urrent Account / GDP 0.02***  0.00 0.03*** -0.09***  (.25*** -0.13*** (.02*** 0.03***
(6.21) (-0.42)  (4.55) (-6.78) (4.42) (-6.74)  (7.36) (3.25)
eserves/Imports 0.57*** 0.76*** 0.67 -1.81*** 0.71*** 0.36 0.55%** 0.61***
(8.96) (5.37) (5.48) (-4.91) (8.57) (1.45) (8.68) (4.3)
hange in Reserves/Credit 0.33*** 0.02 0.71*** 5.82***  -0.30** -0.11 0.31%** 0.06
(2.84) (0.07) (4.57) ('6.95) (-2.04) (-0.22) (2.65) (0.16)
flation -0.01**  -0.01*** -0.01*** 0.04***  -0,01*** 0.00***  0.00 -0.01***
(-5.76) (-3.39) (-5.18) (3.36) (-4.60) (1.281) (-0.21) (-3.46)
rowth of Domestic Credit -0.63***  -0.94*** -0.76*** -6.55%** -0.40*** -2.36%** -0.95*** -0.10
(-5.15) (-3.09) (-4.45) (-5.99) (-3.03) (-6.19) (-7.46) (-0.31)
hange in Terms of Trade 2.06*** 6.49%**
(5.24) (5.58)
overnment Budet Suplus/GDP -6.76*** 16.20***
(-6.25) (7.80)
DP growth -0.02** -0.12%**
(-2.31) (-11.31)
eserves/Deposits 0.22%* -0.15
(5.51) (-1.36)
tort Term Debt/Reserves 0.14 -1.11**
(0.53) (-2.27)
2/Reserves -0.03*** -0.28**
(-4.55) (-2.03)
xged volatility -7.06*** -12.85***
(-8.89) (-8.76)
ummy: Int'l Headquarters -0.06 -0.02 -0.09* -0.07*
(-1.41) (-0.33) (-1.69) (-1.70)
ummy: Int'l Sales 0.09*** 0.14*** 0.07 0.09***
(2.68) (2.45) (1.49) (2.71)
umber of Observations 4733 1399 2172 958 3015 884 4733 1399
2g likelihood -8502 -2262 -3869 -1434 -5407 -1369 -6981 -2220

These columns show the ordered probit estimation that include data from 1996.
ata source: International Financial Statistics and World Bank Sima database
*  Statistically Significant at the 10-percent level
**  Statistically Significant at the 5-percent level

*k%

the 1-percent level
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Table 2: OLS Estimates — Managers’ Private Information in Explaining Volatility

ependent Variable:

Exchange rate volatility

xplanatory Coefficients Coefficients Coefficients Coefficients Coefficients
ariables at t-1 (t-statistics) (t-statistics) (t-statistics) (t-statistics) (t-statistics)
anagers’ Private Information -0.02*** -0.02%** -0.03*** -0.01** Managers’ -0.01***
(-4.79) (-2.88) (-3.82) (-2.46) Response (-3.18)
urrent Account /GDP 0.00 0.00 0.00 0.00 0.00
(1.10) (0.031) (1.39) (-0.26) (0.81)
eserves/imports -0.02 -0.03 -0.06 -0.02 -0.02
(-1.06) (-0.86) (-1.88) (-1.10) (-0.10)
hange in Reserves/Credit -0.04 -0.09* -0.05 -0.01 -0.01
(-1.17) (-1.84) (-0.95) (-0.43) (-0.29)
flation 0.00 0.00 0.00 -0.00** -0.00*
(-0.61) (-1.09) (-1.12) (-2.39) (1.66)
rowth of Domestic Credit 0.07** 0.12** 0.09* 0.07** 0.04
(2.39) (2.57) (2.97) (2.25) (1.12)
hange in Terms of Trade 0.25*
(2.11)
overnment Budet Suplus/GDP 0.16
(0.81)
DP Growth -0.00*
(-1.85)
eserves/Deposits -0.01
(-1.04)
1ort Term Debt/Reserves 0.12
(1.30)
2/Reserves 0.00
(-1.18)
agged volatility 0.86***
(5.40)
onstant 0.01 0.05** 0.05 0.00 0.10%**
(1.22) (2.03) (1.67) (0.46) (4.63)
umber of Observations 129 66 67 129 129
diusted R-squared 0.16 0.17 0.24 0.24 0.08

The exchange rate volatility is calculated as a standard deviation of monthly changes in nominal exchange rates.

ata source: International Financial Statistics and World Bank GDF & WDI database
*  Statistically Significant at the 10-percent level
**  Statistically Significant at the 5-percent level

*k%

the 1-percent level
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"able 3: Summary Statistics of Left Hand Side Variables and Managers’ Private Informatio

Variable # ofObservations Mean  Std. Deviation  Min Max
Volatility 146 0.03 0.05 0.00 0.42
Depreciation 146 14.83 37.16 -25.11 276.48
Managers’ Response 146 4.57 1.11 1.53 6.54
Extracted Managers’ 146 -1.09 1.13 -4.93 1.52

Private Information

Table 4: Ordered Probit Estimates

Interest Rate Differential as Explanatory Variable

Dependent Variable: Response
Explanatory Coefficients
Variables at t-1 (z-statistics) 1996
Interest Rate Differential -0.017** -0.01%*
(-5.95) (-9.69)
Dummy: Int'l Headquarters -0.04
(-0.71)
Dummy: Int'l Sales 0.16***
(4.03)
Number of Observations 3852 1030
Log likelihood -7001 -1674

Y The exchange rate volatility is calculated as a standard deviation of monthly change of nominal
exchange rates.
*** Statistically Significant at the 1-percent level

Table 5: OLS Estimates
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Managers’ Private Information and Interest Rate Differential

Dependent Variable: Exchange Rate depreciation
Explanatory Coefficients
Variables at t-1 (t-statistics)
Managers’ Private -6.507*
Information (-3.24)
Interest Rate Differential 0.39***
(3.49)
Constant 1.34
(0.42)

Number of Observations 106
Adjusted R-squared 0.17

***  Statistically Significant at thel-percent
level
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Table 6: OLS Estimates of Exchange Rate Volatility

with S&P’s and Managers’ Private Information

Dependent Variable: Exchange rate volatility*
Explanatory Coefficients
Variables (t-statistics)
Managers’ Private -0.017%
Information

(-3.85)
S&P’s Extracted Information 0.00
(0.12)
Current Account as % of GDP 0.000
(0.27)
Reserve/lmport -0.02
(-0.86)
Change in Reserve/Credits -0.01
(-0.21)
Inflation 0.00
(2.01)
Growth of Domestic Credits -0.01
(-0.17)
Constant 0.02
(2.37)
Number of Observations 105
Adjusted R-squared 0.11

¥ The exchange rate volatility is calculated as a standard deviation of
monthly change of nominal exchange rates.
*** Statistically Significant at the 1-percent level
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Table 7: Countries with High Volatility and Managers’ Private Information

Sorted from Highest Volatility

Country and Year Exchange Rate Volatility Managers'
Indonesia 1998 0.42 -2.64
Zimbabwe 1998 0.31 -3.84
Russia 1998 0.30 -0.58
Venezuela 1996 0.17 0.62
Korea 1997 0.14 -1.62
Ukraine 1998 0.14 -1.83

Table 8: Countries with Low Volatility and Managers’ Private Information

Sorted from Lowest Volatility

Country and Year Exchange Rate Volatility Managers'
Argentina 1998 0.0000 1.62
Egypt 1998 0.0000 0.15
El Salvador 1997 0.0000 1.10
Argentina 1997 0.0000 1.60
China 1998 0.0001 -0.23
Argentina 1996 0.0001 1.39

YThe managers values are the extracted private information,
The values are relative to the country mean.

31

obtained from the probit models.



Table 9: Volatility, Depreciation, and Managers’ Private Information

in Four South East Asian Crisis Countries

Country Year Volatility Depreciation Rate Managers
Korea 1996 0.01 10.66 -0.28
1997 0.14 89.03 -1.62
1998 0.08 -25.11 -1.68
Thailand 1996 0.00 2.82 1.15
1997 0.08 65.78 -0.74
1998 0.09 -12.78 -1.37
Indonesia 1996 0.01 3.62 0.21
1997 0.09 263.67 0.87
1998 0.42 -0.23 -2.64
Malaysia 1996 0.01 -2.65 0.65
1997 0.05 47.97 0.42
1998 0.09 3.43 -2.21

YThe managers values are the extracted private information, obtained from the probit models.
The values are relative to the country mean. High values represent low expected exchange rate volatility.
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