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Abstract

Picking the top five competitors in each of the ten top exports of Indonesia, Malaysia, Philippines, South Korea and Thailand, we constructed a competitor and product weighted real exchange rate index for each country.  Because these countries tied their currencies closely to the US$, their real exchange rates appreciated substantially with the devaluation of the yuan (1990-94) and the yen (1995-96) against the US$.  But since there was no region-wide deterioration in the current account, they were unlikely to be the cause of the currency collapses.  A fundamentals-based logit model of currency collapse fitted the pooled data of 57 countries satisfactorily.  It was unable to predict (out-of-sample) the 1997 Asian financial crisis, suggesting that financial contagion rather than weak fundamentals is the more plausible explanation for the crisis.

An early draft of this paper was presented at the Banking and Currency Crises in East Asia and Central Europe Conference held at City University,  London,  March 20, 1998 sponsored by the Money,  Macroeconomic and Finance Study Group (MMF),  the Financial Economics Research Centre (FERC),  and LARE - University Montesquieu – Bordeaux IV.  We thank Eric Girardin, Maxwell Fry and participants at the London conference and the Bordeaux seminar for insightful comments that have improved this paper tremendously.

I. INTRODUCTION

The Asian Financial Crisis, which started on July 2, 1997, was the third region-wide currency crisis in the 1990s.  The first regional currency collapse was Europe in 1992-93, and the second was Latin America in 1994-95.  One would have hoped that the voluminous research dissecting these earlier crises would have given governments and the International Monetary Fund (IMF) some ideas on how to read signs of an approaching regional storm.  However, no red lights appeared to have flashed warnings of a crisis for the entire East Asia region before mid-1997.  Only Thailand, with its large current account deficits in 1995 and 1996, looked a possible candidate for a devaluation, and even then the cautionary remarks on Thailand were hedged because these current accounts were seen to be financed by private capital inflows and hence to be sustainable in the medium term.

Were the exchange rate collapses in 1997 in Asia really unexpected as claimed by the governments in these countries?   It would be naïve, of course, not to recognize that these governments would find it convenient to attribute the currency collapses on financial contagion, and divert blame away from any bad policies the governments had implemented.  But it would be equally naive not to recognise that financial panic has been part of the human condition ever since asset markets were established.

This paper will try to answer whether the currency crises in Indonesia, Malaysia,  the Philippines, South Korea and Thailand (henceforth known as the Asian Crisis-5) in 1997-98 were due to a deterioration in their macroeconomic fundamentals or due to financial contagion.  Our analysis proceeds in two parts.  In the first part, we construct a new real exchange rate index, the Competitor-Weighted Real Exchange Rate (CWRER) for each of the Asian Crisis-5, that emphasizes the currency and price movements of the countries that compete against its top 10 exports.  The question asked in the first part is whether loss in trade competitiveness was the over-riding reason for the crisis.  The results were ambiguous.  

In the second part of the paper, we use a richer set of fundamentals to construct a logit model that allowed us to formally estimate the probability of a currency crisis occurring for the five Asian countries in 1997, given the information set that existed in 1996.  Our results show that the macroeconomic fundamentals did not predict the currency crises, thus supporting the claim that the Asian currency crisis was unexpected by investors, governments, and the IMF.  We interpret this result as evidence that financial contagion was the main cause of the Asian crisis.

This paper is organized as follows.  Section II reviews the literature on currency crises.  Section III discusses the movements in the real exchange rate of the Asian Crisis-5.  Section IV reports the results of the logit estimations.  Finally, Section V presents our conclusions.

II. Literature Review


Roughly speaking, the theoretical literature on currency crisis has gone through three generations.  The first generation models identify the source of currency crisis to be misalignment between macroeconomic policies, and the value at which the currency is pegged.  The second-generation models emphasize the existence of multiple equilibria and self-fulfilling prophecies.  The third generation models highlight the dire consequences of over-investment induced by a moral hazard created either by implicit government guarantee of private debt or by implicit guarantee of a country’s foreign debt by the International Monetary Fund (IMF).

Krugman (1979) is typical of first generation models.  An over-expansionary fiscal deficit is financed by money creation, and this leads to a deficit in the balance of payments that requires the government to run down its foreign exchange reserves to defend the exchange rate peg.  Since the country’s stock of foreign reserves is finite, the steady decline in the foreign reserves of the central bank will increase the number of speculators who recognize that a devaluation would be forthcoming.  Once the reserves has declined to a critical level, there is a speculative rush out of the currency that wipes out the remaining foreign reserves of the central bank, and forces a devaluation of the currency to bring the exchange rate in line with the macroeconomic policy posture of the country.  An exchange rate crisis, in the eyes of the first generation models, is the punishment for the sin of inappropriate macroeconomic policies.

The fact, however, is that the exchange rate is the price of a financial asset, and prices of financial assets are notorious not only for large movements, but also for large flip-flops, that are difficult to explain convincingly in terms of corresponding movements in fundamentals, even retrospectively (Kindleberger, 1978).  While it is clear that a predominance of irrational investors can cause speculative bubbles, it is also true that a predominance of rational investors does not rule out speculative bubbles.  Woo (1987) surveyed various types of rational speculative bubbles, and provided evidence of their existence in foreign exchange markets.  Obstfeld (1986) provided a formal model of rational self-fulfilling balance of payments crises.  

Investors play the major role in the second-generation models, which feature the existence of non-unique, or multiple equilibria.  Investors, who expect an impending devaluation in the future, would increase the demand for foreign currency and reduce foreign reserves of the central bank.  The decrease in the foreign reserves would in turn induce new investors to start shifting into foreign assets.  The result of this cascading herd behavior is that the government is forced into abandoning the fixed exchange rate even without any deterioration in the macroeconomic fundamentals.  The very belief in the possibility of a devaluation erodes the ability of the monetary authorities to defend the parity, and increases the ex-ante possibility of a currency crisis dramatically, thus generating a self-fulfilling prophecy.  In this environment, the forced devaluation of one currency could certainly lead to a change in investor's beliefs in the ability of other countries to defend their respective pegs.  Investors will then attack the currencies of other countries, generalizing the panic.  “Panic” is an appropriate word to use because the next currencies to be attacked have usually been currencies of the neighboring countries rather than currencies of the countries with the most similar structural characteristics.

These second-generation models were generally treated with skepticism in the 1980s because of the belief that the so-called speculative bubbles were really caused by anticipations of expected policy changes that did not occur (i.e., the “peso problem”).  The professional bias was that violent exchange rate movements were the products of unstable policy regimes rather than of unstable foreign exchange markets.  The second generation models really came into their own only when the first generation models clearly failed to explain the currency crises in Europe in 1992-93; see Eichengreen and Wyplosz (1993) and Obstfeld (1994).  Great Britain, Spain and Italy,  the countries that were the first to abandon the peg of its currency to the German DM,  did not have a deterioration of macroeconomic variables to the extent  that the first generation models require. 

While the economic logic of self-fulfilling prophecies is in line with rationality, the discomfort about the second-generation models is that they resemble “sudden lightnings from the clear blue sky.”  Unless there is some understanding about what sorts of developments are likely to trigger investor panic, the second-generation models provide no guidance on crisis prevention.  

Radelet and Sachs (1998) have identified the ratio of short-run external debt to foreign exchange reserves (SD/FX) to be a triggering mechanism of investor panic.  The rationale is that if creditors decide to pull out of a country, they would refuse to roll the short-term credit (monthly trade-related credit).  As long as the ratio of (SD/FX) is greater than one, the foreign creditors would be able to collect the short-term loans because the government could bail out the private sector if it wishes to.  So as long as (SD/FX) exceeds one, the foreign creditors are unlikely to panic.  However, if (SD/FX) is less than one, then foreign investors realize that the government is incapable of bailing out the private sector or its short-term obligations if they were recalled.  One possible response to (SD/FX) going below one could be a rush for the exit by foreign creditors, causing a crisis.

In early 1998, Krugman (1998a and 1998b) rejected the relevance of the first generation models and the second-generation models to the Asian financial crisis, and helped articulate a third generation of models on currency crisis.  The third generation models perceives the roots to lie in the collusive relationship between the government and big businesses, i.e., crony capitalism.  In return for funding the industrial projects that the East Asian government bureaucrats were promoting, the big banks received implicit guarantees that they would be bailed out if they encounter financial crises.  The result was that domestic banks were more speculative in their investments than if the implicit government guarantee were not there.

Foreign banks also become less cautious in lending to big banks and big enterprises that, in their opinion, have these implicit bailout guarantees by the home government.  The fact that the standard IMF conditionality package required the crisis country to make full repayment of foreign debt further reduced the caution of foreign banks in lending to the large businesses in East Asia.  The result was a big unsustainable moral hazard bubble, where expectations of profitability could not be met in the long haul.  The bursting of the moral hazard bubble is usually a dramatic affair, where asset values greatly overshoot the values dictated by economic fundamentals.  Overshooting is the norm because the crash of the bubble tends to trigger the herd behavior so central to the second-generation models.

The third generation model is, in its essence, a combination of the first-generation model and the second-generation model.  It modifies the first generation model by replacing “overly expansionary macroeconomic policies” with “crony capitalism” as the ultimate cause of the crisis.  It, then, attaches the second-generation model to the tail of the first generation model in order to capture the phenomenal collapses in asset prices and economic activities.  So, the third generation, like the first generation model, sees currency crises as punishments for economic sins, albeit that the severity of the punishments may greatly exceed the iniquity of the sin.

Both the first generation models and the third generation models belong to what Woo (2000) has described as the “soft rot” explanation of currency crises.  Currency crises are viewed as the inevitable implosions from the economic sins of the government; inflationary policies in Latin America, and collusive bureaucrat-capitalist relationships in East Asia.  The logic of the "soft-rot" implies that the time profile of output in the crisis countries would be U-shape: output collapses when the soft rot reaches a critical point, and output stays depressed until institutional reform has proceeded sufficiently far.  Hence, the strong region-wide V-shape recoveries in 1999 and 2000 are incompatible with the soft rot explanation but in line with the “speculative mania” explanation of the second generation models; Woo (2000) and Sachs and Woo (2000).

There have been a number of empirical studies on the determinants of currency crises in the 1990’s.  Frankel and Rose (1996) pooled the annual data of 102 countries from 1970 –1992 to estimate a probit model.  They found domestic macroeconomic variables, particularly the growth rates of domestic credit and per capita output, to be highly statistically significant; the former increased the probability of a crash while the latter lowered it.  Low foreign reserves, an overvalued exchange rate, and higher foreign debt increased the probability of a crash, but their coefficients were not significant.  These results support the first generation models of currency crises.

Kaminsky Lizondo and Reinhart (1998) used annual data from 1970-1995 to calculate the probability of a crisis by observing the frequency that a signal emitted by an indicator variable was actually followed by a currency crash within the next 24 months.  A variable is deemed to have emitted a signal if the change in the level of that variable exceeded a given threshold.  Their results showed that the level of international reserves, real exchange rate, export growth rate, domestic credit growth rate and domestic inflation were useful indicators of currency crises. Again, these results lend support to the first generation model of currency crises.

In response to the currency crises in Mexico and Argentina in 1994-1995, Sachs, Tornell and Velasco (1996) looked at 20 emerging market economies in1994.  To determine a crisis, they constructed an index of the weighted average of the percentage change of the exchange rate and the level of international reserves over a ten-year period.  The crisis index captured the amount of speculative pressure a country experienced in 1994.  They found the growth of non-government domestic lending to be good predictor of a crisis, while the current account was not.  They also found that strong fundamentals (i.e., low real exchange rate appreciation and low growth of domestic lending) and high reserves lowered the speculative pressure that a country experiences.


Corsetti, Pesenti and Roubini (1998) concluded that current account deficits were not necessarily signals for speculative attacks, unless they were accompanied by an appreciating real exchange rate.  They also concluded that the exchange rate crises in Asia were the result of the deterioration of fundamentals in both the real and financial sector, and were no different from the previous exchange rate crises.

III.  Recent Movements in the Real Exchange Rate


Table 1 summarizes the movements of the currencies of the Asian Crisis-5 against the US$.  Part A of Table 1 shows in the 1990-96 period that the Malaysian ringgit and the Thai baht were pegged quite closely to the US$, and that the Indonesian rupiah was on a sliding peg against the US$.  After adjusting for the relative price movements within each country, only the Philippine peso showed substantial real appreciation against the US$ in the 1990-1996 period; see Part B of Table 1.


However, because the Southeast Asian countries compete more among against each other in export markets than against the United States, the changes in their export competitiveness may be better gauged from the movements of their currencies against each other, and against China.  We included China because it has become in the 1990’s a leading exporter of labor-intensive manufactured goods, and it undertook a major devaluation in the beginning of 1994.  Table 2 reports the bilateral real exchange rates of Southeast Asia and China, after adjusting for relative changes in the wholesale prices of the countries.  The Chinese yuan depreciated against every Southeast Asian currency, and the Indonesian rupiah depreciated against the other Southeast Asian currencies.  The baht-ringgit real exchange rate was showing the least movements, reflecting the fact that the baht and ringgit were pegged closely to the US$, and that inflation was low in Malaysia and Thailand.  On the whole, while Table 2 does not report a dramatic shift in cost competitiveness among the Southeast Asian economies, it does report a significant loss in competitiveness by Southeast Asia to China after 1994.


To get a better picture of how the competitiveness of the Asian Crisis-5 countries have changed, we constructed a multilateral real exchange rate index that emphasized the competition that each country faced in it 10 biggest export markets.  We call this new competitiveness index the Competitor-Weighted Real Exchange Rate (CWRER), and it is calculated as follows:

a) Identify the country’s top 10 export categories (based on the Bureau of Economic Analysis (BEA) classification of all exports into 34 categories).
 

b) Identify the world’s 5 largest exporters (excluding the home country where applicable) for each of the 10 export categories.

c) Construct the weight wi, which is the share of each export category i in the total value of the 10 biggest export categories.

d) For each export category i construct the weight wj,i,  the share of each country j in the total exports of category i shipped by all 5 of the biggest exporters.

e) CPI is used as a proxy for the domestic cost structure, and WPI is used to proxy the cost structure of each export competitor.

f) ej is the bilateral nominal exchange rate with each export competitor j.  (domestic currency per unit of country j’s currency)
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a Currency Collapse Occurring in 1997

Part A: Computed from Table 4

Country

eq. 1

eq.2 

eq. 3 

eq. 4

eq. 5

eq. 6

eq .7

eq. 8

Indonesia

0.22

0.20

0.27

0.24

0.20

0.19

0.24

0.23

Malaysia

0.05

0.04

0.07

0.07

0.07

0.08

0.11

0.09

Philippines

0.17

0.14

0.21

0.21

0.18

0.18

0.24

0.24

South Korea

0.17

0.17

0.22

0.21

0.15

0.15

0.18

0.18

Thailand

0.06

0.05

0.09

0.10

0.19

0.17

0.20

0.21

Part B: Computed from Table 5

Country

eq. 1

eq.2 

eq. 3 

eq. 4

eq. 5

eq. 6

eq .7

eq. 8

Indonesia

0.24

0.22

0.28

0.28

0.21

0.22

0.25

0.24

Malaysia

0.08

0.07

0.11

0.12

0.07

0.10

0.12

0.10

Philippines

0.19

0.15

0.23

0.24

0.16

0.18

0.25

0.25

South Korea

0.20

0.19

0.23

0.24

0.16

0.16

0.20

0.20

Thailand

0.10

0.07

0.12

0.14

0.17

0.19

0.21

0.22


Looking at the CWRER’s for the 5 Asian countries in Table 3, we see that the all five Asian countries all showed steady appreciation of their currencies since 1990.  By 1996, the Indonesian rupiah, the Malaysian ringgit and the Thai baht had appreciated 20 percent in real terms, the Korean won by 10 percent and the Philippines by over40%. 


The important observation from the three real exchange rate indices in Tables 1, 2, and 3 is that the large extent to which the currencies of the Asian Crisis-5 were pegged to the US$ meant that these economies had their export competitiveness reduced by two developments.  The first development was the steady devaluation of the Chinese yuan, from 4.7 yen per US$ in October 1990 to 8.7 yuan per US$ in January 1994.  The second development was the depreciation of the yen from 83 yen per US$ in May 1995 to 127 yen per US$ in April 1997.  The result of these two developments was the CWRER of the four Southeast Asian countries appreciated by over 20 percent in the 1990-96 period, and the CWRER of South Korea appreciated by 10 percent.


The depreciation of the Chinese yuan might have hurt the Southeast Asian exports more than the Korean exports because a higher proportion of the manufactured exports from Southeast Asia is labor intensive.  The depreciation of the Japanese yen over 1996 may have hurt South Korean exports more than Southeast Asian exports because the composition of Japanese and South Korean may be closer.


However, this general appreciation of the CWRER of the Asian Crisis-5 was not accompanied by a general increase in the current account deficits; see Part C of Table 1.  The average current account deficit (as a percent of GDP) for Malaysia was 5.9 percent in 1993-94 and 6.0 percent in 1994-95; and for the Philippines, it actually declined from 5.2 percent to 4.9 percent.  Furthermore, the current account deficits in Indonesia, Malaysia and Philippines were lower in 1996 than in 1995.  So the situation in the Asian Crisis-5 did not completely meet one of the key conditions for a currency crisis identified by Corsetti Pesenti and Roubini: that the increase in current account deficits was accompanied by a real exchange rate appreciation.  Only South Korea and Thailand satisfied this condition.


In short, current account deficits from real exchange rate overvaluation could have contributed to the currency collapses, but they were unlikely to have been the dominating factor.   Clearly, we need to examine a broader list of fundamentals to assess the relative merits of the soft-rot explanation and the financial contagion explanation.  And for this, we have to turn to multivariate statistical analysis.

IV.    Statistical Analysis


In this section, we estimate a logit model in order to answer the question of what probability a fundamentals-based model in 1996 have assigned to a currency collapse in each of these five Asian countries in 1997.  The big challenge to undertaking the estimation is the definition of a currency collapse.  Because currency depreciation is a continuous variable and not a dichotomous variable, any definition of currency collapse based on a depreciation rate above a threshold rate is necessarily arbitrary.  While reasonable people can deem an annual depreciation rate greater than 50 percent to be a crisis situation, and an annual depreciation less than 10 percent to be a non-crisis situation, it is not clear whether a depreciation of 30 percent could be regarded as a non-crisis rather than as a semi-crisis.  And shouldn't a 49 percent depreciation really be called a near-crisis and not just a semi-crisis, least of all a non-crisis?


To meet the requirement of logit estimation that the dependent variable be dichotomous (crisis versus non-crisis), and to address the issue that there is no clear conceptual line to divide all observations into two distinct categories, we limit the sample for estimation to exchange rate movements that clearly fall into what we define as "crisis" and "non-crisis."  Specifically, the dependent variable Y is defined as follows:



Y = 1, a crisis, depreciation > 50 percent



Y = 0, a non-crisis,  0 < depreciation < 10 percent 

and depreciation is calculated as the percentage change in the end-of-year value of a country's currency expressed as units of domestic currency per US$.


To test the robustness of the results obtained, we will re-estimate the model by re-specifying the dependent variable:



Y = 1, a crisis, 50 percent < depreciation  < 250 percent


Y = 0, a non-crisis, 0 < depreciation < 7 percent.


The independent variables are drawn from the standard balance of payments theory and from the empirical literature, and they are the stance of macroeconomic policies, the competitiveness of the tradable sector, and the ability of the central bank to defend the exchange rate.  The proxies for each factor are as follows:

(a)  macroeconomic policies:  the growth rate of M2, and the ratio of government budget surplus to GDP.

(b)  competitiveness measure:  either trade account balance as proportion of GDP or current account balance as proportion of GDP.

(c)  ability to defend:  either foreign assets of central bank as proportion of GDP or net foreign assets of the whole banking sector as proportion of GDP.


We pooled annual data from fifty-seven countries from 1970 to 1996.
  We excluded from the sample Indonesia, Malaysia, Philippines, South Korea and Thailand data as well as the 1997 data for all countries because the final objective is to compute out-of-sample predictions of crisis for these five Asian countries.  The value of each independent variable in a given year is the average of its value in the last two years.  For example, suppose the magnitude of the currency of country X was greater than 50% in 1993, hence making 1993 a crisis year for country X, then the M2 proxy used to match up with Y=1 in 1993 for estimation will be the average of M2 growth rate in 1991 and 1992.  


The subset of data used in the estimation was selected in two steps.  The first step was to select all the observations where Y=1, i.e. all the crisis years for each country.  We then dropped from the sample the observations of two years before and two years after the crisis year.  In terms of the earlier example, having picked Y=1 for 1993 for the sub-sample to be used for estimation; then the 1991, 1992, 1994 and 1995 observations for country X are deleted from the sample.
  The rationale is to reduce correlation among error terms across time and to side-step possible complications from overlapping data caused by the averaging procedure used in constructing the independent variables for 1993.  


The second step was to examine the non-reduced sample for observations where Y=0.  Say Y=0 was found for 1987, then the observations for 1985, 1986, 1988 and 1989 were deleted.  The observation 1990 would be retained in the sample only if the exchange rate movement in 1990 satisfied the criteria of either Y=0 or Y=1.  If it passed the criteria, then the 1987, 1990, and 1993 observations would be included in the sub-sample used in the estimation.


Table 4 reports the estimations for the first definition of crisis/non-crisis.  The different combinations of the proxies generated 8 estimated equations.  The M2 growth rate and the foreign reserves proxies are statistically significant in all 8 equations, and that the size of the coefficients of these two variables does not vary much across equations.  The coefficients for M2 range from 0.035 to 0.043, for net foreign assets of banking system from –0.040 to –0.062, and for foreign reserves of central from –0.070 to –0.082.


Although the proxy for government budget surplus is statistically insignificant, it does have the correct sign in every case, indicating partial support for the standard proposition that a higher budget surplus reduces the probability of a currency crisis.  Neither the trade account balance nor the current account balance was significant, and in most of the cases the sign of their coefficients was wrong.  


The results in Table 5 confirm the predictions of the first generation models.  Inflationary macroeconomic policies increase the probability of currency collapse, while possession of a large amount of foreign exchange reserves by the banking system reduces the probability of such an event.  The only notable change from Table 4 is that the proxy for the ability to defend the exchange rate, the foreign exchange reserves of the central bank, now has a t-statistic less than 2 (about 1.6) and a smaller coefficient (about  -0.055 instead of –0.077). 

The general similarity in results in Tables 4 and 5 indicates that the results are robust.  The modification of the criteria for "crisis" and "non-crisis" does not change the statistical significance of the different independent variables, and the size of the coefficients does not change much.  We interpret the general insignificance and the wrong sign
 of the two proxies for the competitiveness variable (trade account balance and current account balance) to come from a combination of the following two reasons:

1. exogenous shifts in trade account balances were dominated by endogenous shifts in trade account balances caused by changes in the stance of macroeconomic policies.  Once the stance of macroeconomic policies was captured by the presence of M2 growth and government budget balance, the trade account balance did not have much of an independent effect on currency movements; and

2. enlargement of trade account deficit per se does not increase the probability of a currency crisis, it does so only if it leads to a decline in the stock of foreign reserves, a decline in the ability to defend the exchange rate.  Once the ability to defend is taken into account, then the trade account balance does not have an independent effect on currency movements.

On the whole, we can read Tables 4 and 5 as saying that the currency experiences of fifty-seven countries in the 1970-96 period suggest that the primary determinants of tranquility and chaos are domestic in origin: the stance of macroeconomic policy, and the magnitude of the foreign exchange reserves of the country.  We can say that, in general, the first generation models are very supported by the data.

Table 6 attempts to see how well the estimated logit equations fit the data.  Part A of Table 6 reports the distributions of observations at different ranges of expected probability of a crisis.  The observations are separated into two states: crisis and non-crisis.  Column (d) in Part A shows the actual percentage of observations that were in crisis for each range of computed probability of a crisis.   Column (e) reports the average of the computed probability of each observation within that probability range.  This match-up between realized and expected proportion of observations was done for equations 1 and 2 in Table 4.

The two logit equations seem to fit the data satisfactorily with no clear indication of over-prediction or under-prediction in the different probability ranges.  The realized proportions were reasonably close to the expected proportions in most cases.  The satisfactory fit of these specifications constitutes further support for the general validity of the fundamentals-based models.

Part A of Table 7 uses the estimated equations in Table 4 to compute the probability of currency collapse in each of the five Asian countries in 1997 based on the data set available to an observer at the end of 1996.  The probability of a currency collapse from the equations ranges from 19 to 27 percent for Indonesia; 4 to 11 percent for Malaysia, 14 to 24 percent for Philippines, 15 to 22 percent for South Korea, and 5 to 21 percent for Thailand.

Part B of Table 7 shows that the above ranges of probability are similar to the ranges calculated from the alternative equations reported in Table 5; thus confirming the robustness of our specifications.  The important conclusion we draw from Table 7 is that the collapse of all five currencies was unexpected given the macroeconomic fundamentals in these countries.  The probability of collapse computed for each country was about 20% (to take the high end of the range), and an observer in 1996 would have expected only one of these five countries to have a currency crisis in 1997; certainly not all five countries!  The fact that these five countries are in the same geographical region and experienced currency crises within the same year tends to support the financial contagion explanation.

Conclusion


We want to emphasize that our methodology of determining the relative ability of the first generation models and the second generation models to explain the Asian financial crisis can at best give a suggestive answer.  Amongst the important objections to our approach would be that our logit equations did not include all the relevant fundamentals, and that this omission is responsible for the under-prediction of the crisis.  We agree with the point about possible omission of other important fundamentals criticism, but, in our defense, we want to point out that the well-known currency crisis models of other researchers have also been unable to predict the Asian financial crisis. 

Berg and Patillo (1999) tested the models of Kaminsky, Lizondo and Reinhart (1998), Frankel and Rose (1996), and Sachs, Tornell and Velasco (1996) to see how they would have predicted the 1997Asian financial crisis in out-of sample-simulation.  Only the Kaminsky, Lizondo, and Reinhart model had some measure of success, and it was mixed success: “…estimated risks remain 17 percent in 1996 for … Indonesia and Thailand [with Korea above 30 percent, and Malaysia above 20 percent]” (p.116).  The general failure of these three models to give a high probability for the occurrence of the Asian financial crisis was the result of the financial contagion rather than the weakness in fundamentals.


The first IMF rescue packages that were signed by Thailand, Indonesia and South Korea had three common core elements: (a) the tightening of fiscal and monetary policies, (b) the closure of bankrupt banks abruptly without assurances that depositors would be guaranteed, and (c) a quick increase in the capital adequacy ratio of the banks.  The last two elements tightened monetary policy further.  Since the crises in these countries were not caused by imprudent fiscal-monetary policies, and since abrupt closure of banks during a panic in a situation where there was no depositor insurance was likely to worsen the panic, the first IMF packages appeared to be more the products of the bureaucratic bias towards standard operating procedures rather that of careful analyses of the specific conditions in each country.  The dramatic reversal of the IMF in the second-half of 1998 to press for expansionary fiscal policies in these countries only emphasizes the inappropriate nature of the first IMF rescue packages.


The lesson here is an old one.  Different shocks can cause some of the same symptoms, and the correct policy response depends on the type of shock and not on a subset of the symptoms.  While we have confidence that the IMF would climb the learning curve to be a better financial firefighter, the world economy would be an even safer place if more firefighters were commissioned.  A regional monetary fund is the appropriate response to a situation where there is no economic justification for the monopoly status of the IMF.  After all, a second opinion is standard practice in medicine, why should it not be so in economics?

Data Appendix: 

The are from the IMF’s International Financial Statistics CD - ROM. 

a. Foreign Assets of the Central Bank/ GDP = (line 11)/ (line 99B)

b. Foreign Assets (net)/ GDP = (31N)/ (line99B)

c. Trade balance /GDP = (line 90C - line 98C)/(line 99B).

d. Current Account/ GDP = (line90C-line 98C+line 98n)/(line 99b)

e. M2 =  ( line 34 + line 35) 

f. Government Surplus or Deficit = ( line 80)
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[image: image2.wmf]Table 1: Exchange Rate Movements of the Asia Crisis-5

(via-a-vis the US$, + = depreciation, - =appreciation, in percent)

South

Indonesia

Malaysia

Philippines

Korea

Thailand

Part A: Movement of Currency Against the US$ (Nominal Exchange Rate)

avg 70-79

7.67

-3.15

7.84

5.02

-0.24

avg 80-89

12.17

2.20

12.93

4.17

2.51

1990

5.79

-0.07

24.78

5.41

-1.56

1991

4.79

0.83

-4.82

6.20

-0.04

1992

3.51

-4.11

-5.83

3.63

0.95

1993

2.33

3.43

10.37

2.50

0.08

1994

4.27

-5.24

-11.85

-2.40

-1.76

1995

4.91

-0.70

7.36

-1.78

0.40

1996

3.25

-0.51

0.28

8.97

1.67

1997

95.13

53.89

52.07

100.78

84.49

1998

72.58

-2.36

-2.29

-28.97

-22.34

Part B: Movement of Currency Against the US$ After Adjustment for

Changes in Consumer Price Index (CPI) vis-à-vis US CPI (Real Exchange Rate)

1990

3.37

2.71

16.97

2.23

-2.14

1991

-0.39

0.71

-19.08

1.13

-1.54

1992

-0.98

-5.85

-11.39

0.42

-0.09

1993

-4.40

2.84

6.44

0.69

-0.33

1994

-1.65

-6.36

-17.60

-6.01

-4.20

1995

-1.72

-3.20

2.13

-3.47

-2.59

1996

-1.79

-1.07

-5.80

6.98

-1.22

1997

90.74

53.57

48.46

98.68

81.22

1998

16.48

-6.08

-10.45

-34.93

-28.86

Part C: Current Account Balance as percent of GDP

1990

-4.07

-2.27

-6.31

-1.26

-8.78

1991

-3.96

-8.87

-2.47

-3.11

-8.01

1992

-2.07

-4.01

-3.18

-1.62

-6.23

1993

-0.82

-5.11

-6.70

-0.09

-5.67

1994

-1.54

-6.59

-3.74

-1.32

-6.37

1995

-4.27

-8.75

-5.06

-1.75

-8.21

1996

-3.30

-3.27

-4.67

-4.44

-8.21

1997

-3.20

-4.29

-6.08

-1.55

0.02

1998

0.67

      N/A

0.50

11.50

      N/A

Source: Author's caluculations



[image: image3.wmf]Table 2 :  Comparative Bilateral Real Exchange Rates for China and the Southeast Asian Economies

(+ = depreciation, - = appreciation)

Country

Currency Unit

China

Yuan

Indonesia

Rupiah

Malaysia

Ringgit

Philippines

Peso

South Korea

Won

Thailand

Baht

Part A: Bilateral Exchange Rate After Adjustment with Relative Wholesale Prices,  1990=100

Rupiah/

Rupiah/

Rupiah/

Rupiah/

Baht/

Baht/

Baht/

Ringgit/

Ringgit/

Peso/

Peso

Ringgit

Baht

Yuan

Peso

Ringgit

Yuan

Peso

Yuan

Yuan

avg. 1980's

54.46

61.05

33.27

125.91

385.86

81.77

167.06

372.92

149.61

101.21

1990

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

1991

113.69

98.34

105.42

104.45

98.82

101.80

96.49

97.07

99.95

100.26

1992

126.46

107.74

114.42

101.87

101.57

102.45

90.69

99.14

85.30

87.65

1993

121.04

115.35

125.68

96.56

92.77

95.27

81.44

97.38

76.08

82.81

1994

155.54

132.42

144.87

62.82

99.33

98.81

45.94

100.53

41.42

43.65

1995

162.05

151.39

156.25

63.95

97.38

103.19

41.98

94.37

38.66

42.03

1996

170.24

166.69

160.97

64.87

103.25

106.06

41.10

97.35

37.25

39.03

Part B: Annual Rate of Change, %

Rupiah/

Rupiah/

Rupiah/

Rupiah/

Baht/

Baht/

Baht/

Ringgit/

Ringgit/

Peso/

Peso

Ringgit

Baht

Yuan

Peso

Ringgit

Yuan

Ph. Peso

Yuan

Yuan

avg. 1980's

8.02

6.39

17.95

-6.69

-15.83

1.38

-17.89

-16.72

-12.23

-7.13

1990

-11.78

2.69

11.02

-0.84

-25.92

-0.78

-11.32

-25.34

-9.33

20.57

1991

13.69

-1.66

5.42

4.45

-1.18

1.80

-3.51

-2.93

-0.05

0.26

1992

11.23

9.56

8.54

-2.47

2.78

0.64

-6.01

2.13

-14.65

-12.58

1993

-4.29

7.06

9.84

-5.21

-8.66

-7.01

-10.20

-1.78

-10.82

-5.52

1994

28.50

14.80

15.26

-34.95

7.07

3.71

-43.59

3.23

-45.56

-47.29

1995

4.19

14.32

7.86

1.80

-1.97

4.43

-8.62

-6.13

-6.66

-3.73

1996

5.05

10.11

3.02

1.44

6.04

2.78

-2.10

3.16

-3.64

-7.14

Each  column shows the nominal exchange rates , adjusted by ratio of wholesale price indices.

For China: CPI starts from 1987, so  Avg. 80's is the average of 1987-1989 values.


[image: image4.wmf]Table  3 : Competitor-Weighted Real Exchange Rates (CWRER) of the Asian Crisis - 5:

 A Supply Side Perspective, 1986-1997

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

Indonesia

92.9

96.5

95.0

95.2

100.0

97.2

89.5

83.0

82.3

85.6

81.3

148.9

Malaysia

83.6

91.5

97.1

95.2

100.0

99.0

87.6

88.0

85.5

83.5

78.2

105.2

Philippines

84.5

93.3

88.7

85.4

100.0

81.4

68.1

69.5

59.4

62.3

56.4

73.5

South Korea

122.6

125.2

100.3

95.3

100.0

99.6

93.9

92.4

89.9

88.2

89.4

157.8

Thailand

97.8

104.1

100.4

99.6

100.0

96.3

90.0

86.5

85.3

85.9

80.7

127.1

Notes:

   1) CWRER is calculated with country specific weights based on the composition of its exports, 

      and the exchange rates selected are those of its most important competitors. See text for details.

   2) Sources: International Monetary Fund and Bureau of Economic Analysis, U.S. Department of Commerce



[image: image5.wmf]Table 4: Logit Estimations on the Probability of Currency Collapse Using the First Definition of Crisis

eq. 1

eq.2 

eq. 3 

eq. 4

eq. 5

eq. 6

eq .7

eq. 8

M2 Growth

0.039

0.04

0.041

0.036

0.039

0.0425

0.04

0.035

(.008)

(.009)

(.009)

(.009)

(.008)

(.008)

(.009)

(.008)

Trade Account

-0.004

0.008

0.014

0.1

Balance/GDP

(.009)

(.011)

(.007)

(.009)

Net Foreign Assets of

-0.062

-0.049

-0.04

-0.051

Bank System/GDP

(.017)

(.019)

(.019)

(.019)

Foreign Reserves of

-0.08

-0.082

-0.07

-0.08

Central Bank/GDP

(.032)

(.036)

(.036)

(.034)

Government

-0.02

-0.006

-0.026

-0.004

Budget Surplus/GDP

(.053)

(.057)

(.052)

(.056)

Current Account

-0.008

-0.041

0.018

0.032

Balance/GDP

(.041)

(.028)

(.045)

(.038)

Constant

-1.55

1.66

-1.46

-1.38

-1.99

-2.08

-1.85

-1.61

(.321)

(.415)

(.48)

(.36)

(.269)

(.347)

(.416)

(.33)

Figures in parentheses are the standard errors.

Crisis: Y = 1  for  depreciation > 50 percent

Non-Crisis: Y = 0  for  0 <  depreciation < 10 percent


[image: image6.wmf]Table 5: Logit Estimations on the Probability of Currency Collapse Using the Second Definition of Crisis

eq. 1

eq.2 

eq. 3 

eq. 4

eq. 5

eq. 6

eq .7

eq. 8

M2 Growth

0.035

0.034

0.033

0.032

0.033

0.035

0.034

0.031

(.008)

(.009)

(.01)

(.009)

(.008)

(.009)

(.009)

(.009)

Trade Account

-0.001

0.016

0.025

0.18

Balance/GDP

(.009)

(.015)

(.012)

(.0158)

Net Foreign Assets of

-0.063

-0.044

-0.037

-0.0547

Bank System/GDP

(.019)

(.0192)

(.019)

(.019)

Foreign Reserves of

-0.055

-0.062

-0.05

-0.054

Central Bank/GDP

(.031)

(.036)

(.036)

(.034)

Government

-0.02

-0.016

-0.017

-0.004

Budget Surplus/GDP

(.057)

(.06)

(.057)

(.06)

Current Account

0.005

-0.035

0.03

0.037

Balance/GDP

(.05)

(.032)

(.055)

(.041)

Constant

-1.57

1.48

-1.33

-1.34

-1.66

-1.82

-1.59

-1.45

(.34)

(.42)

(.504)

(.38)

(.298)

(.359)

(.429)

(.356)

Figures in parentheses are the standard errors.

Crisis: Y = 1  for  250 percent > depreciation > 50 percent

Non-Crisis: Y = 0  for  7 percent >  depreciation > 0 percent



[image: image7.wmf]Table 6: Goodness of Fit of Estimated Logit Equations

Part A: Distribution of Observations

Number of observations: 

Average 

Non-Crisis

Crisis

Total

Crisis/Total, %

Probability, %

(a)

(b)

(c)

(d)

(e)

Probability Computed Using Equation 1 in Table 4

Sample

173

67

240

27.9

27.9

90% < probability < 100%

1

11

12

91.7

98.9

80% < probability < 90%

1

2

3

66.7

84.0

50% < probability < 80%

4

10

14

71.4

63.6

20% < probability < 50%

72

33

105

31.4

29.6

10% < probability < 20%

60

8

68

11.8

16.1

  0% < probability < 10%

35

3

38

7.9

4.5

Probability Computed Using Equation 2 in Table 4

Sample

150

60

210

28.6

28.6

90% < probability < 100%

2

12

14

85.7

98.1

80% < probability < 90%

0

1

1

100.0

85.8

50% < probability < 80%

4

13

17

76.5

63.2

20% < probability < 50%

61

27

88

30.7

27.4

10% < probability < 20%

50

4

54

7.4

15.3

  0% < probability < 10%

33

3

36

8.3

4.1

Part B: Observations that did not experience crisis

Probability Computed Using Equation 1 in Table 4

90% < probability < 100%

Mexico 1991 (90.6% )

80% < probability < 90%

Mexico 1988 (84.5%)

50% < probability < 80%

Chile 1980 (66.8%), New Zealand 1991 (55.4%), Nigeria 1994 (56.3%),

  Peru 1994 (68.4%), 

Probability Computed Using Equation 2 in Table 4

90% < probability < 100%

Mexico 1988 (91%), Mexico 1991 (92.7%)

80% < probability < 90%

(none)

50% < probability < 80%

Chile 1980 (66.8%), Indonesia 1975 (52.7%), Nigeria 1994 (66.2%),

  Peru 1994 (71.1%), 
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� Of course, the truth can be a combination of both factors: weak fundamentals and external shocks.  For an external shock of a given magnitude, countries differ in their vulnerability depending on the strength of their fundamentals.  Similarly, two countries with the same fundamentals will meet with different fates if they experience shocks of different intensity.


� It appears that the “chop suey” third generation models might not have withstood the test of time. Krugman (1999) claimed that he renounced the moral hazard bubble explanation of currency crises within six months of proposing it.


�  See Feenstra (1997), for a description of this classification scheme.


� Woo (2000) noted that the risk premia on Eurobonds issued by Indonesia, Malaysia and South Korea continued falling in 1997:1Q but risk premia for Thailand did not, and he attributed the difference to macroeconomic policy trends and price trends in the former that were reducing (or would soon reduce) the current account deficits.


� The countries are: Argentina, Australia, Bangladesh, Bhutan, Bolivia, Brazil, Cameroon, Canada, Chile, Colombia, Costa Rica, Cote D’ Ivoire, Denmark, Dominican Republic, Ecuador, Finland, France, the Gambia, Germany, Ghana, Greece, Grenada, Guatemala, Haiti, Honduras, Iceland, India, Iran, Israel, Italy, Japan, Kenya, Mexico, Morocco, Mozambique, Nepal, Netherlands, New Zealand, Nigeria, Norway, Paraguay, Peru, Poland, Portugal, Russia, Senegal, Singapore, South Africa, Spain, Sri Lanka, Sweden, Switzerland, Tanzania, Turkey, United Kingdom,  Uruguay, and Venezuela.  Data are from the International Financial Statistics CD-Rom issued by the International Monetary Fund.  


� If Y = 1 in 1994 as well, it won't appear in the reduced sample.


� The independent variables were measured in percent terms.


� When we limit the independent variable to the proxy for competitiveness, it is still statistically insignificant but the sign was always correct (negative) for both definitions of crisis/non-crisis.  This suggests that the joint occurrence of  rising current account deficits and currency collapses is often seen but not frequent enough to be deemed systematic.
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[image: image8.wmf]      Table 7: Probability Computed by an Observer in 1996 of 

a Currency Collapse Occurring in 1997

Part A: Computed from Table 4

Country

eq. 1

eq.2 

eq. 3 

eq. 4

eq. 5

eq. 6

eq .7

eq. 8

Indonesia

0.22

0.20

0.27

0.24

0.20

0.19

0.24

0.23

Malaysia

0.05

0.04

0.07

0.07

0.07

0.08

0.11

0.09

Philippines

0.17

0.14

0.21

0.21

0.18

0.18

0.24

0.24

South Korea

0.17

0.17

0.22

0.21

0.15

0.15

0.18

0.18

Thailand

0.06

0.05

0.09

0.10

0.19

0.17

0.20

0.21

Part B: Computed from Table 5

Country

eq. 1

eq.2 

eq. 3 

eq. 4

eq. 5

eq. 6

eq .7

eq. 8

Indonesia

0.24

0.22

0.28

0.28

0.21

0.22

0.25

0.24

Malaysia

0.08

0.07

0.11

0.12

0.07

0.10

0.12

0.10

Philippines

0.19

0.15

0.23

0.24

0.16

0.18

0.25

0.25

South Korea

0.20

0.19

0.23

0.24

0.16

0.16

0.20

0.20

Thailand

0.10

0.07

0.12

0.14

0.17

0.19

0.21

0.22

[image: image9.wmf]Table 1: Exchange Rate Movements of the Asia Crisis-5

(via-a-vis the US$, + = depreciation, - =appreciation, in percent)

South

Indonesia

Malaysia

Philippines

Korea

Thailand

Part A: Movement of Currency Against the US$ (Nominal Exchange Rate)

avg 70-79

7.67

-3.15

7.84

5.02

-0.24

avg 80-89

12.17

2.20

12.93

4.17

2.51

1990

5.79

-0.07

24.78

5.41

-1.56

1991

4.79

0.83

-4.82

6.20

-0.04

1992

3.51

-4.11

-5.83

3.63

0.95

1993

2.33

3.43

10.37

2.50

0.08

1994

4.27

-5.24

-11.85

-2.40

-1.76

1995

4.91

-0.70

7.36

-1.78

0.40

1996

3.25

-0.51

0.28

8.97

1.67

1997

95.13

53.89

52.07

100.78

84.49

1998

72.58

-2.36

-2.29

-28.97

-22.34

Part B: Movement of Currency Against the US$ After Adjustment for

Changes in Consumer Price Index (CPI) vis-à-vis US CPI (Real Exchange Rate)

1990

3.37

2.71

16.97

2.23

-2.14

1991

-0.39

0.71

-19.08

1.13

-1.54

1992

-0.98

-5.85

-11.39

0.42

-0.09

1993

-4.40

2.84

6.44

0.69

-0.33

1994

-1.65

-6.36

-17.60

-6.01

-4.20

1995

-1.72

-3.20

2.13

-3.47

-2.59

1996

-1.79

-1.07

-5.80

6.98

-1.22

1997

90.74

53.57

48.46

98.68

81.22

1998

16.48

-6.08

-10.45

-34.93

-28.86

Part C: Current Account Balance as percent of GDP

1990

-4.07

-2.27

-6.31

-1.26

-8.78

1991

-3.96

-8.87

-2.47

-3.11

-8.01

1992

-2.07

-4.01

-3.18

-1.62

-6.23

1993

-0.82

-5.11

-6.70

-0.09

-5.67

1994

-1.54

-6.59

-3.74

-1.32

-6.37

1995

-4.27

-8.75

-5.06

-1.75

-8.21

1996

-3.30

-3.27

-4.67

-4.44

-8.21

1997

-3.20

-4.29

-6.08

-1.55

0.02

1998

0.67

      N/A

0.50

11.50

      N/A

Source: Author's caluculations

[image: image10.wmf]Table 2 :  Comparative Bilateral Real Exchange Rates for China and the Southeast Asian Economies

(+ = depreciation, - = appreciation)

Country

Currency Unit

China

Yuan

Indonesia

Rupiah

Malaysia

Ringgit

Philippines

Peso

South Korea

Won

Thailand

Baht

Part A: Bilateral Exchange Rate After Adjustment with Relative Wholesale Prices,  1990=100

Rupiah/

Rupiah/

Rupiah/

Rupiah/

Baht/

Baht/

Baht/

Ringgit/

Ringgit/

Peso/

Peso

Ringgit

Baht

Yuan

Peso

Ringgit

Yuan

Peso

Yuan

Yuan

avg. 1980's

54.46

61.05

33.27

125.91

385.86

81.77

167.06

372.92

149.61

101.21

1990

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

1991

113.69

98.34

105.42

104.45

98.82

101.80

96.49

97.07

99.95

100.26

1992

126.46

107.74

114.42

101.87

101.57

102.45

90.69

99.14

85.30

87.65

1993

121.04

115.35

125.68

96.56

92.77

95.27

81.44

97.38

76.08

82.81

1994

155.54

132.42

144.87

62.82

99.33

98.81

45.94

100.53

41.42

43.65

1995

162.05

151.39

156.25

63.95

97.38

103.19

41.98

94.37

38.66

42.03

1996

170.24

166.69

160.97

64.87

103.25

106.06

41.10

97.35

37.25

39.03

Part B: Annual Rate of Change, %

Rupiah/

Rupiah/

Rupiah/

Rupiah/

Baht/

Baht/

Baht/

Ringgit/

Ringgit/

Peso/

Peso

Ringgit

Baht

Yuan

Peso

Ringgit

Yuan

Ph. Peso

Yuan

Yuan

avg. 1980's

8.02

6.39

17.95

-6.69

-15.83

1.38

-17.89

-16.72

-12.23

-7.13

1990

-11.78

2.69

11.02

-0.84

-25.92

-0.78

-11.32

-25.34

-9.33

20.57

1991

13.69

-1.66

5.42

4.45

-1.18

1.80

-3.51

-2.93

-0.05

0.26

1992

11.23

9.56

8.54

-2.47

2.78

0.64

-6.01

2.13

-14.65

-12.58

1993

-4.29

7.06

9.84

-5.21

-8.66

-7.01

-10.20

-1.78

-10.82

-5.52

1994

28.50

14.80

15.26

-34.95

7.07

3.71

-43.59

3.23

-45.56

-47.29

1995

4.19

14.32

7.86

1.80

-1.97

4.43

-8.62

-6.13

-6.66

-3.73

1996

5.05

10.11

3.02

1.44

6.04

2.78

-2.10

3.16

-3.64

-7.14

Each  column shows the nominal exchange rates , adjusted by ratio of wholesale price indices.

For China: CPI starts from 1987, so  Avg. 80's is the average of 1987-1989 values.
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1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

Indonesia

92.9

96.5

95.0

95.2

100.0

97.2

89.5

83.0

82.3

85.6

81.3

148.9

Malaysia

83.6

91.5

97.1

95.2

100.0

99.0

87.6

88.0

85.5

83.5

78.2

105.2

Philippines

84.5

93.3

88.7

85.4

100.0

81.4

68.1

69.5

59.4

62.3

56.4

73.5

South Korea

122.6

125.2

100.3

95.3

100.0

99.6

93.9

92.4

89.9

88.2

89.4

157.8

Thailand

97.8

104.1

100.4

99.6

100.0

96.3

90.0

86.5

85.3

85.9

80.7

127.1

Notes:

   1) CWRER is calculated with country specific weights based on the composition of its exports, 

      and the exchange rates selected are those of its most important competitors. See text for details.

   2) Sources: International Monetary Fund and Bureau of Economic Analysis, U.S. Department of Commerce
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eq. 1

eq.2 

eq. 3 

eq. 4

eq. 5

eq. 6

eq .7

eq. 8

M2 Growth

0.039

0.04

0.041

0.036

0.039

0.0425

0.04

0.035

(.008)

(.009)

(.009)

(.009)

(.008)

(.008)

(.009)

(.008)

Trade Account

-0.004

0.008

0.014

0.1

Balance/GDP

(.009)

(.011)

(.007)

(.009)

Net Foreign Assets of

-0.062

-0.049

-0.04

-0.051

Bank System/GDP

(.017)

(.019)

(.019)

(.019)

Foreign Reserves of

-0.08

-0.082

-0.07

-0.08

Central Bank/GDP

(.032)

(.036)

(.036)

(.034)

Government

-0.02

-0.006

-0.026

-0.004

Budget Surplus/GDP

(.053)

(.057)

(.052)

(.056)

Current Account

-0.008

-0.041

0.018

0.032

Balance/GDP

(.041)

(.028)

(.045)

(.038)

Constant

-1.55

1.66

-1.46

-1.38

-1.99

-2.08

-1.85

-1.61

(.321)

(.415)

(.48)

(.36)

(.269)

(.347)

(.416)

(.33)

Figures in parentheses are the standard errors.

Crisis: Y = 1  for  depreciation > 50 percent

Non-Crisis: Y = 0  for  0 <  depreciation < 10 percent
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eq. 1

eq.2 

eq. 3 

eq. 4

eq. 5

eq. 6

eq .7

eq. 8

M2 Growth

0.035

0.034

0.033

0.032

0.033

0.035

0.034

0.031

(.008)

(.009)

(.01)

(.009)

(.008)

(.009)

(.009)

(.009)

Trade Account

-0.001

0.016

0.025

0.18

Balance/GDP

(.009)

(.015)

(.012)

(.0158)

Net Foreign Assets of

-0.063

-0.044

-0.037

-0.0547

Bank System/GDP

(.019)

(.0192)

(.019)

(.019)

Foreign Reserves of

-0.055

-0.062

-0.05

-0.054

Central Bank/GDP

(.031)

(.036)

(.036)

(.034)

Government

-0.02

-0.016

-0.017

-0.004

Budget Surplus/GDP

(.057)

(.06)

(.057)

(.06)

Current Account

0.005

-0.035

0.03

0.037

Balance/GDP

(.05)

(.032)

(.055)

(.041)

Constant

-1.57

1.48

-1.33

-1.34

-1.66

-1.82

-1.59

-1.45

(.34)

(.42)

(.504)

(.38)

(.298)

(.359)

(.429)

(.356)

Figures in parentheses are the standard errors.

Crisis: Y = 1  for  250 percent > depreciation > 50 percent

Non-Crisis: Y = 0  for  7 percent >  depreciation > 0 percent
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Part A: Distribution of Observations

Number of observations: 

Average 

Non-Crisis

Crisis

Total

Crisis/Total, %

Probability, %

(a)

(b)

(c)

(d)

(e)

Probability Computed Using Equation 1 in Table 4

Sample

173

67

240

27.9

27.9

90% < probability < 100%

1

11

12

91.7

98.9

80% < probability < 90%

1

2

3

66.7

84.0

50% < probability < 80%

4

10

14

71.4

63.6

20% < probability < 50%

72

33

105

31.4

29.6

10% < probability < 20%

60

8

68

11.8

16.1

  0% < probability < 10%

35

3

38

7.9

4.5

Probability Computed Using Equation 2 in Table 4

Sample

150

60

210

28.6

28.6

90% < probability < 100%

2

12

14

85.7

98.1

80% < probability < 90%

0

1

1

100.0

85.8

50% < probability < 80%

4

13

17

76.5

63.2

20% < probability < 50%

61

27

88

30.7

27.4

10% < probability < 20%

50

4

54

7.4

15.3

  0% < probability < 10%

33

3

36

8.3

4.1

Part B: Observations that did not experience crisis

Probability Computed Using Equation 1 in Table 4

90% < probability < 100%

Mexico 1991 (90.6% )

80% < probability < 90%

Mexico 1988 (84.5%)

50% < probability < 80%

Chile 1980 (66.8%), New Zealand 1991 (55.4%), Nigeria 1994 (56.3%),

  Peru 1994 (68.4%), 

Probability Computed Using Equation 2 in Table 4

90% < probability < 100%

Mexico 1988 (91%), Mexico 1991 (92.7%)

80% < probability < 90%

(none)

50% < probability < 80%

Chile 1980 (66.8%), Indonesia 1975 (52.7%), Nigeria 1994 (66.2%),

  Peru 1994 (71.1%), 

_1029131754.xls
Table 1

				Table 1: Exchange Rate Movements of the Asia Crisis-5

				(via-a-vis the US$, + = depreciation, - =appreciation, in percent)

												South

						Indonesia		Malaysia		Philippines		Korea		Thailand

				Part A: Movement of Currency Against the US$ (Nominal Exchange Rate)

				avg 70-79		7.67		-3.15		7.84		5.02		-0.24

				avg 80-89		12.17		2.20		12.93		4.17		2.51

				1990		5.79		-0.07		24.78		5.41		-1.56

				1991		4.79		0.83		-4.82		6.20		-0.04

				1992		3.51		-4.11		-5.83		3.63		0.95

				1993		2.33		3.43		10.37		2.50		0.08

				1994		4.27		-5.24		-11.85		-2.40		-1.76

				1995		4.91		-0.70		7.36		-1.78		0.40

				1996		3.25		-0.51		0.28		8.97		1.67

				1997		95.13		53.89		52.07		100.78		84.49

				1998		72.58		-2.36		-2.29		-28.97		-22.34

				Part B: Movement of Currency Against the US$ After Adjustment for

				Changes in Consumer Price Index (CPI) vis-à-vis US CPI (Real Exchange Rate)

				1990		3.37		2.71		16.97		2.23		-2.14

				1991		-0.39		0.71		-19.08		1.13		-1.54

				1992		-0.98		-5.85		-11.39		0.42		-0.09

				1993		-4.40		2.84		6.44		0.69		-0.33

				1994		-1.65		-6.36		-17.60		-6.01		-4.20

				1995		-1.72		-3.20		2.13		-3.47		-2.59

				1996		-1.79		-1.07		-5.80		6.98		-1.22

				1997		90.74		53.57		48.46		98.68		81.22

				1998		16.48		-6.08		-10.45		-34.93		-28.86

				Part C: Current Account Balance as percent of GDP

				1990		-4.07		-2.27		-6.31		-1.26		-8.78

				1991		-3.96		-8.87		-2.47		-3.11		-8.01

				1992		-2.07		-4.01		-3.18		-1.62		-6.23

				1993		-0.82		-5.11		-6.70		-0.09		-5.67

				1994		-1.54		-6.59		-3.74		-1.32		-6.37

				1995		-4.27		-8.75		-5.06		-1.75		-8.21

				1996		-3.30		-3.27		-4.67		-4.44		-8.21

				1997		-3.20		-4.29		-6.08		-1.55		0.02

				1998		0.67		N/A		0.50		11.50		N/A

				Source: Author's caluculations





Table 2

		Table 2 :  Comparative Bilateral Real Exchange Rates for China and the Southeast Asian Economies

				(+ = depreciation, - = appreciation)

						Country				Currency Unit

						China				Yuan

						Indonesia				Rupiah

						Malaysia				Ringgit

						Philippines				Peso

						South Korea				Won

						Thailand				Baht

		Part A: Bilateral Exchange Rate After Adjustment with Relative Wholesale Prices,  1990=100

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Peso		Yuan		Yuan

		avg. 1980's		54.46		61.05		33.27		125.91		385.86		81.77		167.06		372.92		149.61		101.21

		1990		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00

		1991		113.69		98.34		105.42		104.45		98.82		101.80		96.49		97.07		99.95		100.26

		1992		126.46		107.74		114.42		101.87		101.57		102.45		90.69		99.14		85.30		87.65

		1993		121.04		115.35		125.68		96.56		92.77		95.27		81.44		97.38		76.08		82.81

		1994		155.54		132.42		144.87		62.82		99.33		98.81		45.94		100.53		41.42		43.65

		1995		162.05		151.39		156.25		63.95		97.38		103.19		41.98		94.37		38.66		42.03

		1996		170.24		166.69		160.97		64.87		103.25		106.06		41.10		97.35		37.25		39.03

		Part B: Annual Rate of Change, %

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Ph. Peso		Yuan		Yuan

		avg. 1980's		8.02		6.39		17.95		-6.69		-15.83		1.38		-17.89		-16.72		-12.23		-7.13

		1990		-11.78		2.69		11.02		-0.84		-25.92		-0.78		-11.32		-25.34		-9.33		20.57

		1991		13.69		-1.66		5.42		4.45		-1.18		1.80		-3.51		-2.93		-0.05		0.26

		1992		11.23		9.56		8.54		-2.47		2.78		0.64		-6.01		2.13		-14.65		-12.58

		1993		-4.29		7.06		9.84		-5.21		-8.66		-7.01		-10.20		-1.78		-10.82		-5.52

		1994		28.50		14.80		15.26		-34.95		7.07		3.71		-43.59		3.23		-45.56		-47.29

		1995		4.19		14.32		7.86		1.80		-1.97		4.43		-8.62		-6.13		-6.66		-3.73

		1996		5.05		10.11		3.02		1.44		6.04		2.78		-2.10		3.16		-3.64		-7.14

		Each  column shows the nominal exchange rates , adjusted by ratio of wholesale price indices.

		For China: CPI starts from 1987, so  Avg. 80's is the average of 1987-1989 values.





Table 3

		Table  3 : Competitor-Weighted Real Exchange Rates (CWRER) of the Asian Crisis - 5:

				A Supply Side Perspective, 1986-1997

				1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		Indonesia		92.9		96.5		95.0		95.2		100.0		97.2		89.5		83.0		82.3		85.6		81.3		148.9

		Malaysia		83.6		91.5		97.1		95.2		100.0		99.0		87.6		88.0		85.5		83.5		78.2		105.2

		Philippines		84.5		93.3		88.7		85.4		100.0		81.4		68.1		69.5		59.4		62.3		56.4		73.5

		South Korea		122.6		125.2		100.3		95.3		100.0		99.6		93.9		92.4		89.9		88.2		89.4		157.8

		Thailand		97.8		104.1		100.4		99.6		100.0		96.3		90.0		86.5		85.3		85.9		80.7		127.1

		Notes:

		1) CWRER is calculated with country specific weights based on the composition of its exports,

		and the exchange rates selected are those of its most important competitors. See text for details.

		2) Sources: International Monetary Fund and Bureau of Economic Analysis, U.S. Department of Commerce





Table 6

				Table 6: Goodness of Fit of Estimated Logit Equations

		Part A: Distribution of Observations

				Number of observations:														Average

				Non-Crisis		Crisis				Total				Crisis/Total, %				Probability, %

				(a)		(b)				(c)				(d)				(e)

				Probability Computed Using Equation 1 in Table 4

		Sample		173		67				240				27.9				27.9

		90% < probability < 100%		1		11				12				91.7				98.9

		80% < probability < 90%		1		2				3				66.7				84.0

		50% < probability < 80%		4		10				14				71.4				63.6

		20% < probability < 50%		72		33				105				31.4				29.6

		10% < probability < 20%		60		8				68				11.8				16.1

		0% < probability < 10%		35		3				38				7.9				4.5

				Probability Computed Using Equation 2 in Table 4

		Sample		150		60				210				28.6				28.6

		90% < probability < 100%		2		12				14				85.7				98.1

		80% < probability < 90%		0		1				1				100.0				85.8

		50% < probability < 80%		4		13				17				76.5				63.2

		20% < probability < 50%		61		27				88				30.7				27.4

		10% < probability < 20%		50		4				54				7.4				15.3

		0% < probability < 10%		33		3				36				8.3				4.1

		Part B: Observations that did not experience crisis

				Probability Computed Using Equation 1 in Table 4

		90% < probability < 100%				Mexico 1991 (90.6% )

		80% < probability < 90%				Mexico 1988 (84.5%)

		50% < probability < 80%				Chile 1980 (66.8%), New Zealand 1991 (55.4%), Nigeria 1994 (56.3%),

						Peru 1994 (68.4%),

				Probability Computed Using Equation 2 in Table 4

		90% < probability < 100%				Mexico 1988 (91%), Mexico 1991 (92.7%)

		80% < probability < 90%				(none)

		50% < probability < 80%				Chile 1980 (66.8%), Indonesia 1975 (52.7%), Nigeria 1994 (66.2%),

						Peru 1994 (71.1%),





Table 7

		Table 7: Probability Computed by an Observer in 1996 of

				a Currency Collapse Occurring in 1997

		Part A: Computed from Table 4

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.22		0.20		0.27		0.24		0.20		0.19		0.24		0.23

		Malaysia		0.05		0.04		0.07		0.07		0.07		0.08		0.11		0.09

		Philippines		0.17		0.14		0.21		0.21		0.18		0.18		0.24		0.24

		South Korea		0.17		0.17		0.22		0.21		0.15		0.15		0.18		0.18

		Thailand		0.06		0.05		0.09		0.10		0.19		0.17		0.20		0.21

		Part B: Computed from Table 5

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.24		0.22		0.28		0.28		0.21		0.22		0.25		0.24

		Malaysia		0.08		0.07		0.11		0.12		0.07		0.10		0.12		0.10

		Philippines		0.19		0.15		0.23		0.24		0.16		0.18		0.25		0.25

		South Korea		0.20		0.19		0.23		0.24		0.16		0.16		0.20		0.20

		Thailand		0.10		0.07		0.12		0.14		0.17		0.19		0.21		0.22





Table 4

		Table 4: Logit Estimations on the Probability of Currency Collapse Using the First Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.039		0.04		0.041		0.036		0.039		0.0425		0.04		0.035

				(.008)		(.009)		(.009)		(.009)		(.008)		(.008)		(.009)		(.008)

		Trade Account		-0.004		0.008						0.014		0.1

		Balance/GDP		(.009)		(.011)						(.007)		(.009)

		Net Foreign Assets of										-0.062		-0.049		-0.04		-0.051

		Bank System/GDP										(.017)		(.019)		(.019)		(.019)

		Foreign Reserves of		-0.08		-0.082		-0.07		-0.08

		Central Bank/GDP		(.032)		(.036)		(.036)		(.034)

		Government				-0.02		-0.006						-0.026		-0.004

		Budget Surplus/GDP				(.053)		(.057)						(.052)		(.056)

		Current Account						-0.008		-0.041						0.018		0.032

		Balance/GDP						(.041)		(.028)						(.045)		(.038)

		Constant		-1.55		1.66		-1.46		-1.38		-1.99		-2.08		-1.85		-1.61

				(.321)		(.415)		(.48)		(.36)		(.269)		(.347)		(.416)		(.33)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  depreciation > 50 percent

		Non-Crisis: Y = 0  for  0 <  depreciation < 10 percent





Table 5

		Table 5: Logit Estimations on the Probability of Currency Collapse Using the Second Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.035		0.034		0.033		0.032		0.033		0.035		0.034		0.031

				(.008)		(.009)		(.01)		(.009)		(.008)		(.009)		(.009)		(.009)

		Trade Account		-0.001		0.016						0.025		0.18

		Balance/GDP		(.009)		(.015)						(.012)		(.0158)

		Net Foreign Assets of										-0.063		-0.044		-0.037		-0.0547

		Bank System/GDP										(.019)		(.0192)		(.019)		(.019)

		Foreign Reserves of		-0.055		-0.062		-0.05		-0.054

		Central Bank/GDP		(.031)		(.036)		(.036)		(.034)

		Government				-0.02		-0.016						-0.017		-0.004

		Budget Surplus/GDP				(.057)		(.06)						(.057)		(.06)

		Current Account						0.005		-0.035						0.03		0.037

		Balance/GDP						(.05)		(.032)						(.055)		(.041)

		Constant		-1.57		1.48		-1.33		-1.34		-1.66		-1.82		-1.59		-1.45

				(.34)		(.42)		(.504)		(.38)		(.298)		(.359)		(.429)		(.356)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  250 percent > depreciation > 50 percent

		Non-Crisis: Y = 0  for  7 percent >  depreciation > 0 percent
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Table 1

				Table 1: Exchange Rate Movements of the Asia Crisis-5

				(via-a-vis the US$, + = depreciation, - =appreciation, in percent)

												South

						Indonesia		Malaysia		Philippines		Korea		Thailand

				Part A: Movement of Currency Against the US$ (Nominal Exchange Rate)

				avg 70-79		7.67		-3.15		7.84		5.02		-0.24

				avg 80-89		12.17		2.20		12.93		4.17		2.51

				1990		5.79		-0.07		24.78		5.41		-1.56

				1991		4.79		0.83		-4.82		6.20		-0.04

				1992		3.51		-4.11		-5.83		3.63		0.95

				1993		2.33		3.43		10.37		2.50		0.08

				1994		4.27		-5.24		-11.85		-2.40		-1.76

				1995		4.91		-0.70		7.36		-1.78		0.40

				1996		3.25		-0.51		0.28		8.97		1.67

				1997		95.13		53.89		52.07		100.78		84.49

				1998		72.58		-2.36		-2.29		-28.97		-22.34

				Part B: Movement of Currency Against the US$ After Adjustment for

				Changes in Consumer Price Index (CPI) vis-à-vis US CPI (Real Exchange Rate)

				1990		3.37		2.71		16.97		2.23		-2.14

				1991		-0.39		0.71		-19.08		1.13		-1.54

				1992		-0.98		-5.85		-11.39		0.42		-0.09

				1993		-4.40		2.84		6.44		0.69		-0.33

				1994		-1.65		-6.36		-17.60		-6.01		-4.20

				1995		-1.72		-3.20		2.13		-3.47		-2.59

				1996		-1.79		-1.07		-5.80		6.98		-1.22

				1997		90.74		53.57		48.46		98.68		81.22

				1998		16.48		-6.08		-10.45		-34.93		-28.86

				Part C: Current Account Balance as percent of GDP

				1990		-4.07		-2.27		-6.31		-1.26		-8.78

				1991		-3.96		-8.87		-2.47		-3.11		-8.01

				1992		-2.07		-4.01		-3.18		-1.62		-6.23

				1993		-0.82		-5.11		-6.70		-0.09		-5.67

				1994		-1.54		-6.59		-3.74		-1.32		-6.37

				1995		-4.27		-8.75		-5.06		-1.75		-8.21

				1996		-3.30		-3.27		-4.67		-4.44		-8.21

				1997		-3.20		-4.29		-6.08		-1.55		0.02

				1998		0.67		N/A		0.50		11.50		N/A

				Source: Author's caluculations





Table 2

		Table 2 :  Comparative Bilateral Real Exchange Rates for China and the Southeast Asian Economies

				(+ = depreciation, - = appreciation)

						Country				Currency Unit

						China				Yuan

						Indonesia				Rupiah

						Malaysia				Ringgit

						Philippines				Peso

						South Korea				Won

						Thailand				Baht

		Part A: Bilateral Exchange Rate After Adjustment with Relative Wholesale Prices,  1990=100

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Peso		Yuan		Yuan

		avg. 1980's		54.46		61.05		33.27		125.91		385.86		81.77		167.06		372.92		149.61		101.21

		1990		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00

		1991		113.69		98.34		105.42		104.45		98.82		101.80		96.49		97.07		99.95		100.26

		1992		126.46		107.74		114.42		101.87		101.57		102.45		90.69		99.14		85.30		87.65

		1993		121.04		115.35		125.68		96.56		92.77		95.27		81.44		97.38		76.08		82.81

		1994		155.54		132.42		144.87		62.82		99.33		98.81		45.94		100.53		41.42		43.65

		1995		162.05		151.39		156.25		63.95		97.38		103.19		41.98		94.37		38.66		42.03

		1996		170.24		166.69		160.97		64.87		103.25		106.06		41.10		97.35		37.25		39.03

		Part B: Annual Rate of Change, %

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Ph. Peso		Yuan		Yuan

		avg. 1980's		8.02		6.39		17.95		-6.69		-15.83		1.38		-17.89		-16.72		-12.23		-7.13

		1990		-11.78		2.69		11.02		-0.84		-25.92		-0.78		-11.32		-25.34		-9.33		20.57

		1991		13.69		-1.66		5.42		4.45		-1.18		1.80		-3.51		-2.93		-0.05		0.26

		1992		11.23		9.56		8.54		-2.47		2.78		0.64		-6.01		2.13		-14.65		-12.58

		1993		-4.29		7.06		9.84		-5.21		-8.66		-7.01		-10.20		-1.78		-10.82		-5.52

		1994		28.50		14.80		15.26		-34.95		7.07		3.71		-43.59		3.23		-45.56		-47.29

		1995		4.19		14.32		7.86		1.80		-1.97		4.43		-8.62		-6.13		-6.66		-3.73

		1996		5.05		10.11		3.02		1.44		6.04		2.78		-2.10		3.16		-3.64		-7.14

		Each  column shows the nominal exchange rates , adjusted by ratio of wholesale price indices.

		For China: CPI starts from 1987, so  Avg. 80's is the average of 1987-1989 values.





Table 3

		Table  3 : Competitor-Weighted Real Exchange Rates (CWRER) of the Asian Crisis - 5:

				A Supply Side Perspective, 1986-1997

				1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		Indonesia		92.9		96.5		95.0		95.2		100.0		97.2		89.5		83.0		82.3		85.6		81.3		148.9

		Malaysia		83.6		91.5		97.1		95.2		100.0		99.0		87.6		88.0		85.5		83.5		78.2		105.2

		Philippines		84.5		93.3		88.7		85.4		100.0		81.4		68.1		69.5		59.4		62.3		56.4		73.5

		South Korea		122.6		125.2		100.3		95.3		100.0		99.6		93.9		92.4		89.9		88.2		89.4		157.8

		Thailand		97.8		104.1		100.4		99.6		100.0		96.3		90.0		86.5		85.3		85.9		80.7		127.1

		Notes:

		1) CWRER is calculated with country specific weights based on the composition of its exports,

		and the exchange rates selected are those of its most important competitors. See text for details.

		2) Sources: International Monetary Fund and Bureau of Economic Analysis, U.S. Department of Commerce





Table 6

				Table 6: Goodness of Fit of Estimated Logit Equations

		Part A: Distribution of Observations

				Number of observations:														Average

				Non-Crisis		Crisis				Total				Crisis/Total, %				Probability, %

				(a)		(b)				(c)				(d)				(e)

				Probability Computed Using Equation 1 in Table 4

		Sample		173		67				240				27.9				27.9

		90% < probability < 100%		1		11				12				91.7				98.9

		80% < probability < 90%		1		2				3				66.7				84.0

		50% < probability < 80%		4		10				14				71.4				63.6

		20% < probability < 50%		72		33				105				31.4				29.6

		10% < probability < 20%		60		8				68				11.8				16.1

		0% < probability < 10%		35		3				38				7.9				4.5

				Probability Computed Using Equation 2 in Table 4

		Sample		150		60				210				28.6				28.6

		90% < probability < 100%		2		12				14				85.7				98.1

		80% < probability < 90%		0		1				1				100.0				85.8

		50% < probability < 80%		4		13				17				76.5				63.2

		20% < probability < 50%		61		27				88				30.7				27.4

		10% < probability < 20%		50		4				54				7.4				15.3

		0% < probability < 10%		33		3				36				8.3				4.1

		Part B: Observations that did not experience crisis

				Probability Computed Using Equation 1 in Table 4

		90% < probability < 100%				Mexico 1991 (90.6% )

		80% < probability < 90%				Mexico 1988 (84.5%)

		50% < probability < 80%				Chile 1980 (66.8%), New Zealand 1991 (55.4%), Nigeria 1994 (56.3%),

						Peru 1994 (68.4%),

				Probability Computed Using Equation 2 in Table 4

		90% < probability < 100%				Mexico 1988 (91%), Mexico 1991 (92.7%)

		80% < probability < 90%				(none)

		50% < probability < 80%				Chile 1980 (66.8%), Indonesia 1975 (52.7%), Nigeria 1994 (66.2%),

						Peru 1994 (71.1%),





Table 7

		Table 7: Probability Computed by an Observer in 1996 of

				a Currency Collapse Occurring in 1997

		Part A: Computed from Table 4

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.22		0.20		0.27		0.24		0.20		0.19		0.24		0.23

		Malaysia		0.05		0.04		0.07		0.07		0.07		0.08		0.11		0.09

		Philippines		0.17		0.14		0.21		0.21		0.18		0.18		0.24		0.24

		South Korea		0.17		0.17		0.22		0.21		0.15		0.15		0.18		0.18

		Thailand		0.06		0.05		0.09		0.10		0.19		0.17		0.20		0.21

		Part B: Computed from Table 5

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.24		0.22		0.28		0.28		0.21		0.22		0.25		0.24

		Malaysia		0.08		0.07		0.11		0.12		0.07		0.10		0.12		0.10

		Philippines		0.19		0.15		0.23		0.24		0.16		0.18		0.25		0.25

		South Korea		0.20		0.19		0.23		0.24		0.16		0.16		0.20		0.20

		Thailand		0.10		0.07		0.12		0.14		0.17		0.19		0.21		0.22





Table 4

		Table 4: Logit Estimations on the Probability of Currency Collapse Using the First Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.039		0.04		0.041		0.036		0.039		0.0425		0.04		0.035

				(.008)		(.009)		(.009)		(.009)		(.008)		(.008)		(.009)		(.008)

		Trade Account		-0.004		0.008						0.014		0.1

		Balance/GDP		(.009)		(.011)						(.007)		(.009)

		Net Foreign Assets of										-0.062		-0.049		-0.04		-0.051

		Bank System/GDP										(.017)		(.019)		(.019)		(.019)

		Foreign Reserves of		-0.08		-0.082		-0.07		-0.08

		Central Bank/GDP		(.032)		(.036)		(.036)		(.034)

		Government				-0.02		-0.006						-0.026		-0.004

		Budget Surplus/GDP				(.053)		(.057)						(.052)		(.056)

		Current Account						-0.008		-0.041						0.018		0.032

		Balance/GDP						(.041)		(.028)						(.045)		(.038)

		Constant		-1.55		1.66		-1.46		-1.38		-1.99		-2.08		-1.85		-1.61

				(.321)		(.415)		(.48)		(.36)		(.269)		(.347)		(.416)		(.33)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  depreciation > 50 percent

		Non-Crisis: Y = 0  for  0 <  depreciation < 10 percent





Table 5

		Table 5: Logit Estimations on the Probability of Currency Collapse Using the Second Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.035		0.034		0.033		0.032		0.033		0.035		0.034		0.031

				(.008)		(.009)		(.01)		(.009)		(.008)		(.009)		(.009)		(.009)

		Trade Account		-0.001		0.016						0.025		0.18

		Balance/GDP		(.009)		(.015)						(.012)		(.0158)

		Net Foreign Assets of										-0.063		-0.044		-0.037		-0.0547

		Bank System/GDP										(.019)		(.0192)		(.019)		(.019)

		Foreign Reserves of		-0.055		-0.062		-0.05		-0.054

		Central Bank/GDP		(.031)		(.036)		(.036)		(.034)

		Government				-0.02		-0.016						-0.017		-0.004

		Budget Surplus/GDP				(.057)		(.06)						(.057)		(.06)

		Current Account						0.005		-0.035						0.03		0.037

		Balance/GDP						(.05)		(.032)						(.055)		(.041)

		Constant		-1.57		1.48		-1.33		-1.34		-1.66		-1.82		-1.59		-1.45

				(.34)		(.42)		(.504)		(.38)		(.298)		(.359)		(.429)		(.356)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  250 percent > depreciation > 50 percent

		Non-Crisis: Y = 0  for  7 percent >  depreciation > 0 percent






_1029132046.xls
Table 1

				Table 1: Exchange Rate Movements of the Asia Crisis-5

				(via-a-vis the US$, + = depreciation, - =appreciation, in percent)

												South

						Indonesia		Malaysia		Philippines		Korea		Thailand

				Part A: Movement of Currency Against the US$ (Nominal Exchange Rate)

				avg 70-79		7.67		-3.15		7.84		5.02		-0.24

				avg 80-89		12.17		2.20		12.93		4.17		2.51

				1990		5.79		-0.07		24.78		5.41		-1.56

				1991		4.79		0.83		-4.82		6.20		-0.04

				1992		3.51		-4.11		-5.83		3.63		0.95

				1993		2.33		3.43		10.37		2.50		0.08

				1994		4.27		-5.24		-11.85		-2.40		-1.76

				1995		4.91		-0.70		7.36		-1.78		0.40

				1996		3.25		-0.51		0.28		8.97		1.67

				1997		95.13		53.89		52.07		100.78		84.49

				1998		72.58		-2.36		-2.29		-28.97		-22.34

				Part B: Movement of Currency Against the US$ After Adjustment for

				Changes in Consumer Price Index (CPI) vis-à-vis US CPI (Real Exchange Rate)

				1990		3.37		2.71		16.97		2.23		-2.14

				1991		-0.39		0.71		-19.08		1.13		-1.54

				1992		-0.98		-5.85		-11.39		0.42		-0.09

				1993		-4.40		2.84		6.44		0.69		-0.33

				1994		-1.65		-6.36		-17.60		-6.01		-4.20

				1995		-1.72		-3.20		2.13		-3.47		-2.59

				1996		-1.79		-1.07		-5.80		6.98		-1.22

				1997		90.74		53.57		48.46		98.68		81.22

				1998		16.48		-6.08		-10.45		-34.93		-28.86

				Part C: Current Account Balance as percent of GDP

				1990		-4.07		-2.27		-6.31		-1.26		-8.78

				1991		-3.96		-8.87		-2.47		-3.11		-8.01

				1992		-2.07		-4.01		-3.18		-1.62		-6.23

				1993		-0.82		-5.11		-6.70		-0.09		-5.67

				1994		-1.54		-6.59		-3.74		-1.32		-6.37

				1995		-4.27		-8.75		-5.06		-1.75		-8.21

				1996		-3.30		-3.27		-4.67		-4.44		-8.21

				1997		-3.20		-4.29		-6.08		-1.55		0.02

				1998		0.67		N/A		0.50		11.50		N/A

				Source: Author's caluculations





Table 2

		Table 2 :  Comparative Bilateral Real Exchange Rates for China and the Southeast Asian Economies

				(+ = depreciation, - = appreciation)

						Country				Currency Unit

						China				Yuan

						Indonesia				Rupiah

						Malaysia				Ringgit

						Philippines				Peso

						South Korea				Won

						Thailand				Baht

		Part A: Bilateral Exchange Rate After Adjustment with Relative Wholesale Prices,  1990=100

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Peso		Yuan		Yuan

		avg. 1980's		54.46		61.05		33.27		125.91		385.86		81.77		167.06		372.92		149.61		101.21

		1990		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00

		1991		113.69		98.34		105.42		104.45		98.82		101.80		96.49		97.07		99.95		100.26

		1992		126.46		107.74		114.42		101.87		101.57		102.45		90.69		99.14		85.30		87.65

		1993		121.04		115.35		125.68		96.56		92.77		95.27		81.44		97.38		76.08		82.81

		1994		155.54		132.42		144.87		62.82		99.33		98.81		45.94		100.53		41.42		43.65

		1995		162.05		151.39		156.25		63.95		97.38		103.19		41.98		94.37		38.66		42.03

		1996		170.24		166.69		160.97		64.87		103.25		106.06		41.10		97.35		37.25		39.03

		Part B: Annual Rate of Change, %

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Ph. Peso		Yuan		Yuan

		avg. 1980's		8.02		6.39		17.95		-6.69		-15.83		1.38		-17.89		-16.72		-12.23		-7.13

		1990		-11.78		2.69		11.02		-0.84		-25.92		-0.78		-11.32		-25.34		-9.33		20.57

		1991		13.69		-1.66		5.42		4.45		-1.18		1.80		-3.51		-2.93		-0.05		0.26

		1992		11.23		9.56		8.54		-2.47		2.78		0.64		-6.01		2.13		-14.65		-12.58

		1993		-4.29		7.06		9.84		-5.21		-8.66		-7.01		-10.20		-1.78		-10.82		-5.52

		1994		28.50		14.80		15.26		-34.95		7.07		3.71		-43.59		3.23		-45.56		-47.29

		1995		4.19		14.32		7.86		1.80		-1.97		4.43		-8.62		-6.13		-6.66		-3.73

		1996		5.05		10.11		3.02		1.44		6.04		2.78		-2.10		3.16		-3.64		-7.14

		Each  column shows the nominal exchange rates , adjusted by ratio of wholesale price indices.

		For China: CPI starts from 1987, so  Avg. 80's is the average of 1987-1989 values.





Table 3

		Table  3 : Competitor-Weighted Real Exchange Rates (CWRER) of the Asian Crisis - 5:

				A Supply Side Perspective, 1986-1997

				1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		Indonesia		92.9		96.5		95.0		95.2		100.0		97.2		89.5		83.0		82.3		85.6		81.3		148.9

		Malaysia		83.6		91.5		97.1		95.2		100.0		99.0		87.6		88.0		85.5		83.5		78.2		105.2

		Philippines		84.5		93.3		88.7		85.4		100.0		81.4		68.1		69.5		59.4		62.3		56.4		73.5

		South Korea		122.6		125.2		100.3		95.3		100.0		99.6		93.9		92.4		89.9		88.2		89.4		157.8

		Thailand		97.8		104.1		100.4		99.6		100.0		96.3		90.0		86.5		85.3		85.9		80.7		127.1

		Notes:

		1) CWRER is calculated with country specific weights based on the composition of its exports,

		and the exchange rates selected are those of its most important competitors. See text for details.

		2) Sources: International Monetary Fund and Bureau of Economic Analysis, U.S. Department of Commerce





Table 6

				Table 6: Goodness of Fit of Estimated Logit Equations

		Part A: Distribution of Observations

				Number of observations:														Average

				Non-Crisis		Crisis				Total				Crisis/Total, %				Probability, %

				(a)		(b)				(c)				(d)				(e)

				Probability Computed Using Equation 1 in Table 4

		Sample		173		67				240				27.9				27.9

		90% < probability < 100%		1		11				12				91.7				98.9

		80% < probability < 90%		1		2				3				66.7				84.0

		50% < probability < 80%		4		10				14				71.4				63.6

		20% < probability < 50%		72		33				105				31.4				29.6

		10% < probability < 20%		60		8				68				11.8				16.1

		0% < probability < 10%		35		3				38				7.9				4.5

				Probability Computed Using Equation 2 in Table 4

		Sample		150		60				210				28.6				28.6

		90% < probability < 100%		2		12				14				85.7				98.1

		80% < probability < 90%		0		1				1				100.0				85.8

		50% < probability < 80%		4		13				17				76.5				63.2

		20% < probability < 50%		61		27				88				30.7				27.4

		10% < probability < 20%		50		4				54				7.4				15.3

		0% < probability < 10%		33		3				36				8.3				4.1

		Part B: Observations that did not experience crisis

				Probability Computed Using Equation 1 in Table 4

		90% < probability < 100%				Mexico 1991 (90.6% )

		80% < probability < 90%				Mexico 1988 (84.5%)

		50% < probability < 80%				Chile 1980 (66.8%), New Zealand 1991 (55.4%), Nigeria 1994 (56.3%),

						Peru 1994 (68.4%),

				Probability Computed Using Equation 2 in Table 4

		90% < probability < 100%				Mexico 1988 (91%), Mexico 1991 (92.7%)

		80% < probability < 90%				(none)

		50% < probability < 80%				Chile 1980 (66.8%), Indonesia 1975 (52.7%), Nigeria 1994 (66.2%),

						Peru 1994 (71.1%),





Table 7

		Table 7: Probability Computed by an Observer in 1996 of

				a Currency Collapse Occurring in 1997

		Part A: Computed from Table 4

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.22		0.20		0.27		0.24		0.20		0.19		0.24		0.23

		Malaysia		0.05		0.04		0.07		0.07		0.07		0.08		0.11		0.09

		Philippines		0.17		0.14		0.21		0.21		0.18		0.18		0.24		0.24

		South Korea		0.17		0.17		0.22		0.21		0.15		0.15		0.18		0.18

		Thailand		0.06		0.05		0.09		0.10		0.19		0.17		0.20		0.21

		Part B: Computed from Table 5

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.24		0.22		0.28		0.28		0.21		0.22		0.25		0.24

		Malaysia		0.08		0.07		0.11		0.12		0.07		0.10		0.12		0.10

		Philippines		0.19		0.15		0.23		0.24		0.16		0.18		0.25		0.25

		South Korea		0.20		0.19		0.23		0.24		0.16		0.16		0.20		0.20

		Thailand		0.10		0.07		0.12		0.14		0.17		0.19		0.21		0.22





Table 4

		Table 4: Logit Estimations on the Probability of Currency Collapse Using the First Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.039		0.04		0.041		0.036		0.039		0.0425		0.04		0.035

				(.008)		(.009)		(.009)		(.009)		(.008)		(.008)		(.009)		(.008)

		Trade Account		-0.004		0.008						0.014		0.1

		Balance/GDP		(.009)		(.011)						(.007)		(.009)

		Net Foreign Assets of										-0.062		-0.049		-0.04		-0.051

		Bank System/GDP										(.017)		(.019)		(.019)		(.019)

		Foreign Reserves of		-0.08		-0.082		-0.07		-0.08

		Central Bank/GDP		(.032)		(.036)		(.036)		(.034)

		Government				-0.02		-0.006						-0.026		-0.004

		Budget Surplus/GDP				(.053)		(.057)						(.052)		(.056)

		Current Account						-0.008		-0.041						0.018		0.032

		Balance/GDP						(.041)		(.028)						(.045)		(.038)

		Constant		-1.55		1.66		-1.46		-1.38		-1.99		-2.08		-1.85		-1.61

				(.321)		(.415)		(.48)		(.36)		(.269)		(.347)		(.416)		(.33)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  depreciation > 50 percent

		Non-Crisis: Y = 0  for  0 <  depreciation < 10 percent





Table 5

		Table 5: Logit Estimations on the Probability of Currency Collapse Using the Second Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.035		0.034		0.033		0.032		0.033		0.035		0.034		0.031

				(.008)		(.009)		(.01)		(.009)		(.008)		(.009)		(.009)		(.009)

		Trade Account		-0.001		0.016						0.025		0.18

		Balance/GDP		(.009)		(.015)						(.012)		(.0158)

		Net Foreign Assets of										-0.063		-0.044		-0.037		-0.0547

		Bank System/GDP										(.019)		(.0192)		(.019)		(.019)

		Foreign Reserves of		-0.055		-0.062		-0.05		-0.054

		Central Bank/GDP		(.031)		(.036)		(.036)		(.034)

		Government				-0.02		-0.016						-0.017		-0.004

		Budget Surplus/GDP				(.057)		(.06)						(.057)		(.06)

		Current Account						0.005		-0.035						0.03		0.037

		Balance/GDP						(.05)		(.032)						(.055)		(.041)

		Constant		-1.57		1.48		-1.33		-1.34		-1.66		-1.82		-1.59		-1.45

				(.34)		(.42)		(.504)		(.38)		(.298)		(.359)		(.429)		(.356)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  250 percent > depreciation > 50 percent

		Non-Crisis: Y = 0  for  7 percent >  depreciation > 0 percent
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Table 1

				Table 1: Exchange Rate Movements of the Asia Crisis-5

				(via-a-vis the US$, + = depreciation, - =appreciation, in percent)

												South

						Indonesia		Malaysia		Philippines		Korea		Thailand

				Part A: Movement of Currency Against the US$ (Nominal Exchange Rate)

				avg 70-79		7.67		-3.15		7.84		5.02		-0.24

				avg 80-89		12.17		2.20		12.93		4.17		2.51

				1990		5.79		-0.07		24.78		5.41		-1.56

				1991		4.79		0.83		-4.82		6.20		-0.04

				1992		3.51		-4.11		-5.83		3.63		0.95

				1993		2.33		3.43		10.37		2.50		0.08

				1994		4.27		-5.24		-11.85		-2.40		-1.76

				1995		4.91		-0.70		7.36		-1.78		0.40

				1996		3.25		-0.51		0.28		8.97		1.67

				1997		95.13		53.89		52.07		100.78		84.49

				1998		72.58		-2.36		-2.29		-28.97		-22.34

				Part B: Movement of Currency Against the US$ After Adjustment for

				Changes in Consumer Price Index (CPI) vis-à-vis US CPI (Real Exchange Rate)

				1990		3.37		2.71		16.97		2.23		-2.14

				1991		-0.39		0.71		-19.08		1.13		-1.54

				1992		-0.98		-5.85		-11.39		0.42		-0.09

				1993		-4.40		2.84		6.44		0.69		-0.33

				1994		-1.65		-6.36		-17.60		-6.01		-4.20

				1995		-1.72		-3.20		2.13		-3.47		-2.59

				1996		-1.79		-1.07		-5.80		6.98		-1.22

				1997		90.74		53.57		48.46		98.68		81.22

				1998		16.48		-6.08		-10.45		-34.93		-28.86

				Part C: Current Account Balance as percent of GDP

				1990		-4.07		-2.27		-6.31		-1.26		-8.78

				1991		-3.96		-8.87		-2.47		-3.11		-8.01

				1992		-2.07		-4.01		-3.18		-1.62		-6.23

				1993		-0.82		-5.11		-6.70		-0.09		-5.67

				1994		-1.54		-6.59		-3.74		-1.32		-6.37

				1995		-4.27		-8.75		-5.06		-1.75		-8.21

				1996		-3.30		-3.27		-4.67		-4.44		-8.21

				1997		-3.20		-4.29		-6.08		-1.55		0.02

				1998		0.67		N/A		0.50		11.50		N/A

				Source: Author's caluculations





Table 2

		Table 2 :  Comparative Bilateral Real Exchange Rates for China and the Southeast Asian Economies

				(+ = depreciation, - = appreciation)

						Country				Currency Unit

						China				Yuan

						Indonesia				Rupiah

						Malaysia				Ringgit

						Philippines				Peso

						South Korea				Won

						Thailand				Baht

		Part A: Bilateral Exchange Rate After Adjustment with Relative Wholesale Prices,  1990=100

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Peso		Yuan		Yuan

		avg. 1980's		54.46		61.05		33.27		125.91		385.86		81.77		167.06		372.92		149.61		101.21

		1990		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00

		1991		113.69		98.34		105.42		104.45		98.82		101.80		96.49		97.07		99.95		100.26

		1992		126.46		107.74		114.42		101.87		101.57		102.45		90.69		99.14		85.30		87.65

		1993		121.04		115.35		125.68		96.56		92.77		95.27		81.44		97.38		76.08		82.81

		1994		155.54		132.42		144.87		62.82		99.33		98.81		45.94		100.53		41.42		43.65

		1995		162.05		151.39		156.25		63.95		97.38		103.19		41.98		94.37		38.66		42.03

		1996		170.24		166.69		160.97		64.87		103.25		106.06		41.10		97.35		37.25		39.03

		Part B: Annual Rate of Change, %

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Ph. Peso		Yuan		Yuan

		avg. 1980's		8.02		6.39		17.95		-6.69		-15.83		1.38		-17.89		-16.72		-12.23		-7.13

		1990		-11.78		2.69		11.02		-0.84		-25.92		-0.78		-11.32		-25.34		-9.33		20.57

		1991		13.69		-1.66		5.42		4.45		-1.18		1.80		-3.51		-2.93		-0.05		0.26

		1992		11.23		9.56		8.54		-2.47		2.78		0.64		-6.01		2.13		-14.65		-12.58

		1993		-4.29		7.06		9.84		-5.21		-8.66		-7.01		-10.20		-1.78		-10.82		-5.52

		1994		28.50		14.80		15.26		-34.95		7.07		3.71		-43.59		3.23		-45.56		-47.29

		1995		4.19		14.32		7.86		1.80		-1.97		4.43		-8.62		-6.13		-6.66		-3.73

		1996		5.05		10.11		3.02		1.44		6.04		2.78		-2.10		3.16		-3.64		-7.14

		Each  column shows the nominal exchange rates , adjusted by ratio of wholesale price indices.

		For China: CPI starts from 1987, so  Avg. 80's is the average of 1987-1989 values.





Table 3

		Table  3 : Competitor-Weighted Real Exchange Rates (CWRER) of the Asian Crisis - 5:

				A Supply Side Perspective, 1986-1997

				1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		Indonesia		92.9		96.5		95.0		95.2		100.0		97.2		89.5		83.0		82.3		85.6		81.3		148.9

		Malaysia		83.6		91.5		97.1		95.2		100.0		99.0		87.6		88.0		85.5		83.5		78.2		105.2

		Philippines		84.5		93.3		88.7		85.4		100.0		81.4		68.1		69.5		59.4		62.3		56.4		73.5

		South Korea		122.6		125.2		100.3		95.3		100.0		99.6		93.9		92.4		89.9		88.2		89.4		157.8

		Thailand		97.8		104.1		100.4		99.6		100.0		96.3		90.0		86.5		85.3		85.9		80.7		127.1

		Notes:

		1) CWRER is calculated with country specific weights based on the composition of its exports,

		and the exchange rates selected are those of its most important competitors. See text for details.

		2) Sources: International Monetary Fund and Bureau of Economic Analysis, U.S. Department of Commerce





Table 6

				Table 6: Goodness of Fit of Estimated Logit Equations

		Part A: Distribution of Observations

				Number of observations:														Average

				Non-Crisis		Crisis				Total				Crisis/Total, %				Probability, %

				(a)		(b)				(c)				(d)				(e)

				Probability Computed Using Equation 1 in Table 4

		Sample		173		67				240				27.9				27.9

		90% < probability < 100%		1		11				12				91.7				98.9

		80% < probability < 90%		1		2				3				66.7				84.0

		50% < probability < 80%		4		10				14				71.4				63.6

		20% < probability < 50%		72		33				105				31.4				29.6

		10% < probability < 20%		60		8				68				11.8				16.1

		0% < probability < 10%		35		3				38				7.9				4.5

				Probability Computed Using Equation 2 in Table 4

		Sample		150		60				210				28.6				28.6

		90% < probability < 100%		2		12				14				85.7				98.1

		80% < probability < 90%		0		1				1				100.0				85.8

		50% < probability < 80%		4		13				17				76.5				63.2

		20% < probability < 50%		61		27				88				30.7				27.4

		10% < probability < 20%		50		4				54				7.4				15.3

		0% < probability < 10%		33		3				36				8.3				4.1

		Part B: Observations that did not experience crisis

				Probability Computed Using Equation 1 in Table 4

		90% < probability < 100%				Mexico 1991 (90.6% )

		80% < probability < 90%				Mexico 1988 (84.5%)

		50% < probability < 80%				Chile 1980 (66.8%), New Zealand 1991 (55.4%), Nigeria 1994 (56.3%),

						Peru 1994 (68.4%),

				Probability Computed Using Equation 2 in Table 4

		90% < probability < 100%				Mexico 1988 (91%), Mexico 1991 (92.7%)

		80% < probability < 90%				(none)

		50% < probability < 80%				Chile 1980 (66.8%), Indonesia 1975 (52.7%), Nigeria 1994 (66.2%),

						Peru 1994 (71.1%),





Table 7

		Table 7: Probability Computed by an Observer in 1996 of

				a Currency Collapse Occurring in 1997

		Part A: Computed from Table 4

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.22		0.20		0.27		0.24		0.20		0.19		0.24		0.23

		Malaysia		0.05		0.04		0.07		0.07		0.07		0.08		0.11		0.09

		Philippines		0.17		0.14		0.21		0.21		0.18		0.18		0.24		0.24

		South Korea		0.17		0.17		0.22		0.21		0.15		0.15		0.18		0.18

		Thailand		0.06		0.05		0.09		0.10		0.19		0.17		0.20		0.21

		Part B: Computed from Table 5

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.24		0.22		0.28		0.28		0.21		0.22		0.25		0.24

		Malaysia		0.08		0.07		0.11		0.12		0.07		0.10		0.12		0.10

		Philippines		0.19		0.15		0.23		0.24		0.16		0.18		0.25		0.25

		South Korea		0.20		0.19		0.23		0.24		0.16		0.16		0.20		0.20

		Thailand		0.10		0.07		0.12		0.14		0.17		0.19		0.21		0.22





Table 4

		Table 4: Logit Estimations on the Probability of Currency Collapse Using the First Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.039		0.04		0.041		0.036		0.039		0.0425		0.04		0.035

				(.008)		(.009)		(.009)		(.009)		(.008)		(.008)		(.009)		(.008)

		Trade Account		-0.004		0.008						0.014		0.1

		Balance/GDP		(.009)		(.011)						(.007)		(.009)

		Net Foreign Assets of										-0.062		-0.049		-0.04		-0.051

		Bank System/GDP										(.017)		(.019)		(.019)		(.019)

		Foreign Reserves of		-0.08		-0.082		-0.07		-0.08

		Central Bank/GDP		(.032)		(.036)		(.036)		(.034)

		Government				-0.02		-0.006						-0.026		-0.004

		Budget Surplus/GDP				(.053)		(.057)						(.052)		(.056)

		Current Account						-0.008		-0.041						0.018		0.032

		Balance/GDP						(.041)		(.028)						(.045)		(.038)

		Constant		-1.55		1.66		-1.46		-1.38		-1.99		-2.08		-1.85		-1.61

				(.321)		(.415)		(.48)		(.36)		(.269)		(.347)		(.416)		(.33)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  depreciation > 50 percent

		Non-Crisis: Y = 0  for  0 <  depreciation < 10 percent





Table 5

		Table 5: Logit Estimations on the Probability of Currency Collapse Using the Second Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.035		0.034		0.033		0.032		0.033		0.035		0.034		0.031

				(.008)		(.009)		(.01)		(.009)		(.008)		(.009)		(.009)		(.009)

		Trade Account		-0.001		0.016						0.025		0.18

		Balance/GDP		(.009)		(.015)						(.012)		(.0158)

		Net Foreign Assets of										-0.063		-0.044		-0.037		-0.0547

		Bank System/GDP										(.019)		(.0192)		(.019)		(.019)

		Foreign Reserves of		-0.055		-0.062		-0.05		-0.054

		Central Bank/GDP		(.031)		(.036)		(.036)		(.034)

		Government				-0.02		-0.016						-0.017		-0.004

		Budget Surplus/GDP				(.057)		(.06)						(.057)		(.06)

		Current Account						0.005		-0.035						0.03		0.037

		Balance/GDP						(.05)		(.032)						(.055)		(.041)

		Constant		-1.57		1.48		-1.33		-1.34		-1.66		-1.82		-1.59		-1.45

				(.34)		(.42)		(.504)		(.38)		(.298)		(.359)		(.429)		(.356)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  250 percent > depreciation > 50 percent

		Non-Crisis: Y = 0  for  7 percent >  depreciation > 0 percent
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Table 1

				Table 1: Exchange Rate Movements of the Asia Crisis-5

				(via-a-vis the US$, + = depreciation, - =appreciation, in percent)

												South

						Indonesia		Malaysia		Philippines		Korea		Thailand

				Part A: Movement of Currency Against the US$ (Nominal Exchange Rate)

				avg 70-79		7.67		-3.15		7.84		5.02		-0.24

				avg 80-89		12.17		2.20		12.93		4.17		2.51

				1990		5.79		-0.07		24.78		5.41		-1.56

				1991		4.79		0.83		-4.82		6.20		-0.04

				1992		3.51		-4.11		-5.83		3.63		0.95

				1993		2.33		3.43		10.37		2.50		0.08

				1994		4.27		-5.24		-11.85		-2.40		-1.76

				1995		4.91		-0.70		7.36		-1.78		0.40

				1996		3.25		-0.51		0.28		8.97		1.67

				1997		95.13		53.89		52.07		100.78		84.49

				1998		72.58		-2.36		-2.29		-28.97		-22.34

				Part B: Movement of Currency Against the US$ After Adjustment for

				Changes in Consumer Price Index (CPI) vis-à-vis US CPI (Real Exchange Rate)

				1990		3.37		2.71		16.97		2.23		-2.14

				1991		-0.39		0.71		-19.08		1.13		-1.54

				1992		-0.98		-5.85		-11.39		0.42		-0.09

				1993		-4.40		2.84		6.44		0.69		-0.33

				1994		-1.65		-6.36		-17.60		-6.01		-4.20

				1995		-1.72		-3.20		2.13		-3.47		-2.59

				1996		-1.79		-1.07		-5.80		6.98		-1.22

				1997		90.74		53.57		48.46		98.68		81.22

				1998		16.48		-6.08		-10.45		-34.93		-28.86

				Part C: Current Account Balance as percent of GDP

				1990		-4.07		-2.27		-6.31		-1.26		-8.78

				1991		-3.96		-8.87		-2.47		-3.11		-8.01

				1992		-2.07		-4.01		-3.18		-1.62		-6.23

				1993		-0.82		-5.11		-6.70		-0.09		-5.67

				1994		-1.54		-6.59		-3.74		-1.32		-6.37

				1995		-4.27		-8.75		-5.06		-1.75		-8.21

				1996		-3.30		-3.27		-4.67		-4.44		-8.21

				1997		-3.20		-4.29		-6.08		-1.55		0.02

				1998		0.67		N/A		0.50		11.50		N/A

				Source: Author's caluculations





Table 2

		Table 2 :  Comparative Bilateral Real Exchange Rates for China and the Southeast Asian Economies

				(+ = depreciation, - = appreciation)

						Country				Currency Unit

						China				Yuan

						Indonesia				Rupiah

						Malaysia				Ringgit

						Philippines				Peso

						South Korea				Won

						Thailand				Baht

		Part A: Bilateral Exchange Rate After Adjustment with Relative Wholesale Prices,  1990=100

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Peso		Yuan		Yuan

		avg. 1980's		54.46		61.05		33.27		125.91		385.86		81.77		167.06		372.92		149.61		101.21

		1990		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00

		1991		113.69		98.34		105.42		104.45		98.82		101.80		96.49		97.07		99.95		100.26

		1992		126.46		107.74		114.42		101.87		101.57		102.45		90.69		99.14		85.30		87.65

		1993		121.04		115.35		125.68		96.56		92.77		95.27		81.44		97.38		76.08		82.81

		1994		155.54		132.42		144.87		62.82		99.33		98.81		45.94		100.53		41.42		43.65

		1995		162.05		151.39		156.25		63.95		97.38		103.19		41.98		94.37		38.66		42.03

		1996		170.24		166.69		160.97		64.87		103.25		106.06		41.10		97.35		37.25		39.03

		Part B: Annual Rate of Change, %

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Ph. Peso		Yuan		Yuan

		avg. 1980's		8.02		6.39		17.95		-6.69		-15.83		1.38		-17.89		-16.72		-12.23		-7.13

		1990		-11.78		2.69		11.02		-0.84		-25.92		-0.78		-11.32		-25.34		-9.33		20.57

		1991		13.69		-1.66		5.42		4.45		-1.18		1.80		-3.51		-2.93		-0.05		0.26

		1992		11.23		9.56		8.54		-2.47		2.78		0.64		-6.01		2.13		-14.65		-12.58

		1993		-4.29		7.06		9.84		-5.21		-8.66		-7.01		-10.20		-1.78		-10.82		-5.52

		1994		28.50		14.80		15.26		-34.95		7.07		3.71		-43.59		3.23		-45.56		-47.29

		1995		4.19		14.32		7.86		1.80		-1.97		4.43		-8.62		-6.13		-6.66		-3.73

		1996		5.05		10.11		3.02		1.44		6.04		2.78		-2.10		3.16		-3.64		-7.14

		Each  column shows the nominal exchange rates , adjusted by ratio of wholesale price indices.

		For China: CPI starts from 1987, so  Avg. 80's is the average of 1987-1989 values.





Table 3

		Table  3 : Competitor-Weighted Real Exchange Rates (CWRER) of the Asian Crisis - 5:

				A Supply Side Perspective, 1986-1997

				1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		Indonesia		92.9		96.5		95.0		95.2		100.0		97.2		89.5		83.0		82.3		85.6		81.3		148.9

		Malaysia		83.6		91.5		97.1		95.2		100.0		99.0		87.6		88.0		85.5		83.5		78.2		105.2

		Philippines		84.5		93.3		88.7		85.4		100.0		81.4		68.1		69.5		59.4		62.3		56.4		73.5

		South Korea		122.6		125.2		100.3		95.3		100.0		99.6		93.9		92.4		89.9		88.2		89.4		157.8

		Thailand		97.8		104.1		100.4		99.6		100.0		96.3		90.0		86.5		85.3		85.9		80.7		127.1

		Notes:

		1) CWRER is calculated with country specific weights based on the composition of its exports,

		and the exchange rates selected are those of its most important competitors. See text for details.

		2) Sources: International Monetary Fund and Bureau of Economic Analysis, U.S. Department of Commerce





Table 6

				Table 6: Goodness of Fit of Estimated Logit Equations

		Part A: Distribution of Observations

				Number of observations:														Average

				Non-Crisis		Crisis				Total				Crisis/Total, %				Probability, %

				(a)		(b)				(c)				(d)				(e)

				Probability Computed Using Equation 1 in Table 4

		Sample		173		67				240				27.9				27.9

		90% < probability < 100%		1		11				12				91.7				98.9

		80% < probability < 90%		1		2				3				66.7				84.0

		50% < probability < 80%		4		10				14				71.4				63.6

		20% < probability < 50%		72		33				105				31.4				29.6

		10% < probability < 20%		60		8				68				11.8				16.1

		0% < probability < 10%		35		3				38				7.9				4.5

				Probability Computed Using Equation 2 in Table 4

		Sample		150		60				210				28.6				28.6

		90% < probability < 100%		2		12				14				85.7				98.1

		80% < probability < 90%		0		1				1				100.0				85.8

		50% < probability < 80%		4		13				17				76.5				63.2

		20% < probability < 50%		61		27				88				30.7				27.4

		10% < probability < 20%		50		4				54				7.4				15.3

		0% < probability < 10%		33		3				36				8.3				4.1

		Part B: Observations that did not experience crisis

				Probability Computed Using Equation 1 in Table 4

		90% < probability < 100%				Mexico 1991 (90.6% )

		80% < probability < 90%				Mexico 1988 (84.5%)

		50% < probability < 80%				Chile 1980 (66.8%), New Zealand 1991 (55.4%), Nigeria 1994 (56.3%),

						Peru 1994 (68.4%),

				Probability Computed Using Equation 2 in Table 4

		90% < probability < 100%				Mexico 1988 (91%), Mexico 1991 (92.7%)

		80% < probability < 90%				(none)

		50% < probability < 80%				Chile 1980 (66.8%), Indonesia 1975 (52.7%), Nigeria 1994 (66.2%),

						Peru 1994 (71.1%),





Table 7

		Table 7: Probability Computed by an Observer in 1996 of

				a Currency Collapse Occurring in 1997

		Part A: Computed from Table 4

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.22		0.20		0.27		0.24		0.20		0.19		0.24		0.23

		Malaysia		0.05		0.04		0.07		0.07		0.07		0.08		0.11		0.09

		Philippines		0.17		0.14		0.21		0.21		0.18		0.18		0.24		0.24

		South Korea		0.17		0.17		0.22		0.21		0.15		0.15		0.18		0.18

		Thailand		0.06		0.05		0.09		0.10		0.19		0.17		0.20		0.21

		Part B: Computed from Table 5

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.24		0.22		0.28		0.28		0.21		0.22		0.25		0.24

		Malaysia		0.08		0.07		0.11		0.12		0.07		0.10		0.12		0.10

		Philippines		0.19		0.15		0.23		0.24		0.16		0.18		0.25		0.25

		South Korea		0.20		0.19		0.23		0.24		0.16		0.16		0.20		0.20

		Thailand		0.10		0.07		0.12		0.14		0.17		0.19		0.21		0.22





Table 4

		Table 4: Logit Estimations on the Probability of Currency Collapse Using the First Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.039		0.04		0.041		0.036		0.039		0.0425		0.04		0.035

				(.008)		(.009)		(.009)		(.009)		(.008)		(.008)		(.009)		(.008)

		Trade Account		-0.004		0.008						0.014		0.1

		Balance/GDP		(.009)		(.011)						(.007)		(.009)

		Net Foreign Assets of										-0.062		-0.049		-0.04		-0.051

		Bank System/GDP										(.017)		(.019)		(.019)		(.019)

		Foreign Reserves of		-0.08		-0.082		-0.07		-0.08

		Central Bank/GDP		(.032)		(.036)		(.036)		(.034)

		Government				-0.02		-0.006						-0.026		-0.004

		Budget Surplus/GDP				(.053)		(.057)						(.052)		(.056)

		Current Account						-0.008		-0.041						0.018		0.032

		Balance/GDP						(.041)		(.028)						(.045)		(.038)

		Constant		-1.55		1.66		-1.46		-1.38		-1.99		-2.08		-1.85		-1.61

				(.321)		(.415)		(.48)		(.36)		(.269)		(.347)		(.416)		(.33)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  depreciation > 50 percent

		Non-Crisis: Y = 0  for  0 <  depreciation < 10 percent





Table 5

		Table 5: Logit Estimations on the Probability of Currency Collapse Using the Second Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.035		0.034		0.033		0.032		0.033		0.035		0.034		0.031

				(.008)		(.009)		(.01)		(.009)		(.008)		(.009)		(.009)		(.009)

		Trade Account		-0.001		0.016						0.025		0.18

		Balance/GDP		(.009)		(.015)						(.012)		(.0158)

		Net Foreign Assets of										-0.063		-0.044		-0.037		-0.0547

		Bank System/GDP										(.019)		(.0192)		(.019)		(.019)

		Foreign Reserves of		-0.055		-0.062		-0.05		-0.054

		Central Bank/GDP		(.031)		(.036)		(.036)		(.034)

		Government				-0.02		-0.016						-0.017		-0.004

		Budget Surplus/GDP				(.057)		(.06)						(.057)		(.06)

		Current Account						0.005		-0.035						0.03		0.037

		Balance/GDP						(.05)		(.032)						(.055)		(.041)

		Constant		-1.57		1.48		-1.33		-1.34		-1.66		-1.82		-1.59		-1.45

				(.34)		(.42)		(.504)		(.38)		(.298)		(.359)		(.429)		(.356)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  250 percent > depreciation > 50 percent

		Non-Crisis: Y = 0  for  7 percent >  depreciation > 0 percent
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Table 1

				Table 1: Exchange Rate Movements of the Asia Crisis-5

				(via-a-vis the US$, + = depreciation, - =appreciation, in percent)

												South

						Indonesia		Malaysia		Philippines		Korea		Thailand

				Part A: Movement of Currency Against the US$ (Nominal Exchange Rate)

				avg 70-79		7.67		-3.15		7.84		5.02		-0.24

				avg 80-89		12.17		2.20		12.93		4.17		2.51

				1990		5.79		-0.07		24.78		5.41		-1.56

				1991		4.79		0.83		-4.82		6.20		-0.04

				1992		3.51		-4.11		-5.83		3.63		0.95

				1993		2.33		3.43		10.37		2.50		0.08

				1994		4.27		-5.24		-11.85		-2.40		-1.76

				1995		4.91		-0.70		7.36		-1.78		0.40

				1996		3.25		-0.51		0.28		8.97		1.67

				1997		95.13		53.89		52.07		100.78		84.49

				1998		72.58		-2.36		-2.29		-28.97		-22.34

				Part B: Movement of Currency Against the US$ After Adjustment for

				Changes in Consumer Price Index (CPI) vis-à-vis US CPI (Real Exchange Rate)

				1990		3.37		2.71		16.97		2.23		-2.14

				1991		-0.39		0.71		-19.08		1.13		-1.54

				1992		-0.98		-5.85		-11.39		0.42		-0.09

				1993		-4.40		2.84		6.44		0.69		-0.33

				1994		-1.65		-6.36		-17.60		-6.01		-4.20

				1995		-1.72		-3.20		2.13		-3.47		-2.59

				1996		-1.79		-1.07		-5.80		6.98		-1.22

				1997		90.74		53.57		48.46		98.68		81.22

				1998		16.48		-6.08		-10.45		-34.93		-28.86

				Part C: Current Account Balance as percent of GDP

				1990		-4.07		-2.27		-6.31		-1.26		-8.78

				1991		-3.96		-8.87		-2.47		-3.11		-8.01

				1992		-2.07		-4.01		-3.18		-1.62		-6.23

				1993		-0.82		-5.11		-6.70		-0.09		-5.67

				1994		-1.54		-6.59		-3.74		-1.32		-6.37

				1995		-4.27		-8.75		-5.06		-1.75		-8.21

				1996		-3.30		-3.27		-4.67		-4.44		-8.21

				1997		-3.20		-4.29		-6.08		-1.55		0.02

				1998		0.67		N/A		0.50		11.50		N/A

				Source: Author's caluculations





Table 2

		Table 2 :  Comparative Bilateral Real Exchange Rates for China and the Southeast Asian Economies

				(+ = depreciation, - = appreciation)

						Country				Currency Unit

						China				Yuan

						Indonesia				Rupiah

						Malaysia				Ringgit

						Philippines				Peso

						South Korea				Won

						Thailand				Baht

		Part A: Bilateral Exchange Rate After Adjustment with Relative Wholesale Prices,  1990=100

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Peso		Yuan		Yuan

		avg. 1980's		54.46		61.05		33.27		125.91		385.86		81.77		167.06		372.92		149.61		101.21

		1990		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00

		1991		113.69		98.34		105.42		104.45		98.82		101.80		96.49		97.07		99.95		100.26

		1992		126.46		107.74		114.42		101.87		101.57		102.45		90.69		99.14		85.30		87.65

		1993		121.04		115.35		125.68		96.56		92.77		95.27		81.44		97.38		76.08		82.81

		1994		155.54		132.42		144.87		62.82		99.33		98.81		45.94		100.53		41.42		43.65

		1995		162.05		151.39		156.25		63.95		97.38		103.19		41.98		94.37		38.66		42.03

		1996		170.24		166.69		160.97		64.87		103.25		106.06		41.10		97.35		37.25		39.03

		Part B: Annual Rate of Change, %

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Ph. Peso		Yuan		Yuan

		avg. 1980's		8.02		6.39		17.95		-6.69		-15.83		1.38		-17.89		-16.72		-12.23		-7.13

		1990		-11.78		2.69		11.02		-0.84		-25.92		-0.78		-11.32		-25.34		-9.33		20.57

		1991		13.69		-1.66		5.42		4.45		-1.18		1.80		-3.51		-2.93		-0.05		0.26

		1992		11.23		9.56		8.54		-2.47		2.78		0.64		-6.01		2.13		-14.65		-12.58

		1993		-4.29		7.06		9.84		-5.21		-8.66		-7.01		-10.20		-1.78		-10.82		-5.52

		1994		28.50		14.80		15.26		-34.95		7.07		3.71		-43.59		3.23		-45.56		-47.29

		1995		4.19		14.32		7.86		1.80		-1.97		4.43		-8.62		-6.13		-6.66		-3.73

		1996		5.05		10.11		3.02		1.44		6.04		2.78		-2.10		3.16		-3.64		-7.14

		Each  column shows the nominal exchange rates , adjusted by ratio of wholesale price indices.

		For China: CPI starts from 1987, so  Avg. 80's is the average of 1987-1989 values.





Table 3

		Table  3 : Competitor-Weighted Real Exchange Rates (CWRER) of the Asian Crisis - 5:

				A Supply Side Perspective, 1986-1997

				1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		Indonesia		92.9		96.5		95.0		95.2		100.0		97.2		89.5		83.0		82.3		85.6		81.3		148.9

		Malaysia		83.6		91.5		97.1		95.2		100.0		99.0		87.6		88.0		85.5		83.5		78.2		105.2

		Philippines		84.5		93.3		88.7		85.4		100.0		81.4		68.1		69.5		59.4		62.3		56.4		73.5

		South Korea		122.6		125.2		100.3		95.3		100.0		99.6		93.9		92.4		89.9		88.2		89.4		157.8

		Thailand		97.8		104.1		100.4		99.6		100.0		96.3		90.0		86.5		85.3		85.9		80.7		127.1

		Notes:

		1) CWRER is calculated with country specific weights based on the composition of its exports,

		and the exchange rates selected are those of its most important competitors. See text for details.

		2) Sources: International Monetary Fund and Bureau of Economic Analysis, U.S. Department of Commerce





Table 6

				Table 6: Goodness of Fit of Estimated Logit Equations

		Part A: Distribution of Observations

				Number of observations:														Average

				Non-Crisis		Crisis				Total				Crisis/Total, %				Probability, %

				(a)		(b)				(c)				(d)				(e)

				Probability Computed Using Equation 1 in Table 4

		Sample		173		67				240				27.9				27.9

		90% < probability < 100%		1		11				12				91.7				98.9

		80% < probability < 90%		1		2				3				66.7				84.0

		50% < probability < 80%		4		10				14				71.4				63.6

		20% < probability < 50%		72		33				105				31.4				29.6

		10% < probability < 20%		60		8				68				11.8				16.1

		0% < probability < 10%		35		3				38				7.9				4.5

				Probability Computed Using Equation 2 in Table 4

		Sample		150		60				210				28.6				28.6

		90% < probability < 100%		2		12				14				85.7				98.1

		80% < probability < 90%		0		1				1				100.0				85.8

		50% < probability < 80%		4		13				17				76.5				63.2

		20% < probability < 50%		61		27				88				30.7				27.4

		10% < probability < 20%		50		4				54				7.4				15.3

		0% < probability < 10%		33		3				36				8.3				4.1

		Part B: Observations that did not experience crisis

				Probability Computed Using Equation 1 in Table 4

		90% < probability < 100%				Mexico 1991 (90.6% )

		80% < probability < 90%				Mexico 1988 (84.5%)

		50% < probability < 80%				Chile 1980 (66.8%), New Zealand 1991 (55.4%), Nigeria 1994 (56.3%),

						Peru 1994 (68.4%),

				Probability Computed Using Equation 2 in Table 4

		90% < probability < 100%				Mexico 1988 (91%), Mexico 1991 (92.7%)

		80% < probability < 90%				(none)

		50% < probability < 80%				Chile 1980 (66.8%), Indonesia 1975 (52.7%), Nigeria 1994 (66.2%),

						Peru 1994 (71.1%),





Table 7

		Table 7: Probability Computed by an Observer in 1996 of

				a Currency Collapse Occurring in 1997

		Part A: Computed from Table 4

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.22		0.20		0.27		0.24		0.20		0.19		0.24		0.23

		Malaysia		0.05		0.04		0.07		0.07		0.07		0.08		0.11		0.09

		Philippines		0.17		0.14		0.21		0.21		0.18		0.18		0.24		0.24

		South Korea		0.17		0.17		0.22		0.21		0.15		0.15		0.18		0.18

		Thailand		0.06		0.05		0.09		0.10		0.19		0.17		0.20		0.21

		Part B: Computed from Table 5

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.24		0.22		0.28		0.28		0.21		0.22		0.25		0.24

		Malaysia		0.08		0.07		0.11		0.12		0.07		0.10		0.12		0.10

		Philippines		0.19		0.15		0.23		0.24		0.16		0.18		0.25		0.25

		South Korea		0.20		0.19		0.23		0.24		0.16		0.16		0.20		0.20

		Thailand		0.10		0.07		0.12		0.14		0.17		0.19		0.21		0.22





Table 4

		Table 4: Logit Estimations on the Probability of Currency Collapse Using the First Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.039		0.04		0.041		0.036		0.039		0.0425		0.04		0.035

				(.008)		(.009)		(.009)		(.009)		(.008)		(.008)		(.009)		(.008)

		Trade Account		-0.004		0.008						0.014		0.1

		Balance/GDP		(.009)		(.011)						(.007)		(.009)

		Net Foreign Assets of										-0.062		-0.049		-0.04		-0.051

		Bank System/GDP										(.017)		(.019)		(.019)		(.019)

		Foreign Reserves of		-0.08		-0.082		-0.07		-0.08

		Central Bank/GDP		(.032)		(.036)		(.036)		(.034)

		Government				-0.02		-0.006						-0.026		-0.004

		Budget Surplus/GDP				(.053)		(.057)						(.052)		(.056)

		Current Account						-0.008		-0.041						0.018		0.032

		Balance/GDP						(.041)		(.028)						(.045)		(.038)

		Constant		-1.55		1.66		-1.46		-1.38		-1.99		-2.08		-1.85		-1.61

				(.321)		(.415)		(.48)		(.36)		(.269)		(.347)		(.416)		(.33)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  depreciation > 50 percent

		Non-Crisis: Y = 0  for  0 <  depreciation < 10 percent





Table 5

		Table 5: Logit Estimations on the Probability of Currency Collapse Using the Second Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.035		0.034		0.033		0.032		0.033		0.035		0.034		0.031

				(.008)		(.009)		(.01)		(.009)		(.008)		(.009)		(.009)		(.009)

		Trade Account		-0.001		0.016						0.025		0.18

		Balance/GDP		(.009)		(.015)						(.012)		(.0158)

		Net Foreign Assets of										-0.063		-0.044		-0.037		-0.0547

		Bank System/GDP										(.019)		(.0192)		(.019)		(.019)

		Foreign Reserves of		-0.055		-0.062		-0.05		-0.054

		Central Bank/GDP		(.031)		(.036)		(.036)		(.034)

		Government				-0.02		-0.016						-0.017		-0.004

		Budget Surplus/GDP				(.057)		(.06)						(.057)		(.06)

		Current Account						0.005		-0.035						0.03		0.037

		Balance/GDP						(.05)		(.032)						(.055)		(.041)

		Constant		-1.57		1.48		-1.33		-1.34		-1.66		-1.82		-1.59		-1.45

				(.34)		(.42)		(.504)		(.38)		(.298)		(.359)		(.429)		(.356)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  250 percent > depreciation > 50 percent

		Non-Crisis: Y = 0  for  7 percent >  depreciation > 0 percent






_1029131600.xls
Table 1

				Table 1: Exchange Rate Movements of the Asia Crisis-5

				(via-a-vis the US$, + = depreciation, - =appreciation, in percent)

												South

						Indonesia		Malaysia		Philippines		Korea		Thailand

				Part A: Movement of Currency Against the US$ (Nominal Exchange Rate)

				avg 70-79		7.67		-3.15		7.84		5.02		-0.24

				avg 80-89		12.17		2.20		12.93		4.17		2.51

				1990		5.79		-0.07		24.78		5.41		-1.56

				1991		4.79		0.83		-4.82		6.20		-0.04

				1992		3.51		-4.11		-5.83		3.63		0.95

				1993		2.33		3.43		10.37		2.50		0.08

				1994		4.27		-5.24		-11.85		-2.40		-1.76

				1995		4.91		-0.70		7.36		-1.78		0.40

				1996		3.25		-0.51		0.28		8.97		1.67

				1997		95.13		53.89		52.07		100.78		84.49

				1998		72.58		-2.36		-2.29		-28.97		-22.34

				Part B: Movement of Currency Against the US$ After Adjustment for

				Changes in Consumer Price Index (CPI) vis-à-vis US CPI (Real Exchange Rate)

				1990		3.37		2.71		16.97		2.23		-2.14

				1991		-0.39		0.71		-19.08		1.13		-1.54

				1992		-0.98		-5.85		-11.39		0.42		-0.09

				1993		-4.40		2.84		6.44		0.69		-0.33

				1994		-1.65		-6.36		-17.60		-6.01		-4.20

				1995		-1.72		-3.20		2.13		-3.47		-2.59

				1996		-1.79		-1.07		-5.80		6.98		-1.22

				1997		90.74		53.57		48.46		98.68		81.22

				1998		16.48		-6.08		-10.45		-34.93		-28.86

				Part C: Current Account Balance as percent of GDP

				1990		-4.07		-2.27		-6.31		-1.26		-8.78

				1991		-3.96		-8.87		-2.47		-3.11		-8.01

				1992		-2.07		-4.01		-3.18		-1.62		-6.23

				1993		-0.82		-5.11		-6.70		-0.09		-5.67

				1994		-1.54		-6.59		-3.74		-1.32		-6.37

				1995		-4.27		-8.75		-5.06		-1.75		-8.21

				1996		-3.30		-3.27		-4.67		-4.44		-8.21

				1997		-3.20		-4.29		-6.08		-1.55		0.02

				1998		0.67		N/A		0.50		11.50		N/A

				Source: Author's caluculations





Table 2

		Table 2 :  Comparative Bilateral Real Exchange Rates for China and the Southeast Asian Economies

				(+ = depreciation, - = appreciation)

						Country				Currency Unit

						China				Yuan

						Indonesia				Rupiah

						Malaysia				Ringgit

						Philippines				Peso

						South Korea				Won

						Thailand				Baht

		Part A: Bilateral Exchange Rate After Adjustment with Relative Wholesale Prices,  1990=100

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Peso		Yuan		Yuan

		avg. 1980's		54.46		61.05		33.27		125.91		385.86		81.77		167.06		372.92		149.61		101.21

		1990		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00

		1991		113.69		98.34		105.42		104.45		98.82		101.80		96.49		97.07		99.95		100.26

		1992		126.46		107.74		114.42		101.87		101.57		102.45		90.69		99.14		85.30		87.65

		1993		121.04		115.35		125.68		96.56		92.77		95.27		81.44		97.38		76.08		82.81

		1994		155.54		132.42		144.87		62.82		99.33		98.81		45.94		100.53		41.42		43.65

		1995		162.05		151.39		156.25		63.95		97.38		103.19		41.98		94.37		38.66		42.03

		1996		170.24		166.69		160.97		64.87		103.25		106.06		41.10		97.35		37.25		39.03

		Part B: Annual Rate of Change, %

				Rupiah/		Rupiah/		Rupiah/		Rupiah/		Baht/		Baht/		Baht/		Ringgit/		Ringgit/		Peso/

				Peso		Ringgit		Baht		Yuan		Peso		Ringgit		Yuan		Ph. Peso		Yuan		Yuan

		avg. 1980's		8.02		6.39		17.95		-6.69		-15.83		1.38		-17.89		-16.72		-12.23		-7.13

		1990		-11.78		2.69		11.02		-0.84		-25.92		-0.78		-11.32		-25.34		-9.33		20.57

		1991		13.69		-1.66		5.42		4.45		-1.18		1.80		-3.51		-2.93		-0.05		0.26

		1992		11.23		9.56		8.54		-2.47		2.78		0.64		-6.01		2.13		-14.65		-12.58

		1993		-4.29		7.06		9.84		-5.21		-8.66		-7.01		-10.20		-1.78		-10.82		-5.52

		1994		28.50		14.80		15.26		-34.95		7.07		3.71		-43.59		3.23		-45.56		-47.29

		1995		4.19		14.32		7.86		1.80		-1.97		4.43		-8.62		-6.13		-6.66		-3.73

		1996		5.05		10.11		3.02		1.44		6.04		2.78		-2.10		3.16		-3.64		-7.14

		Each  column shows the nominal exchange rates , adjusted by ratio of wholesale price indices.

		For China: CPI starts from 1987, so  Avg. 80's is the average of 1987-1989 values.





Table 3

		Table  3 : Competitor-Weighted Real Exchange Rates (CWRER) of the Asian Crisis - 5:

				A Supply Side Perspective, 1986-1997

				1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997

		Indonesia		92.9		96.5		95.0		95.2		100.0		97.2		89.5		83.0		82.3		85.6		81.3		148.9

		Malaysia		83.6		91.5		97.1		95.2		100.0		99.0		87.6		88.0		85.5		83.5		78.2		105.2

		Philippines		84.5		93.3		88.7		85.4		100.0		81.4		68.1		69.5		59.4		62.3		56.4		73.5

		South Korea		122.6		125.2		100.3		95.3		100.0		99.6		93.9		92.4		89.9		88.2		89.4		157.8

		Thailand		97.8		104.1		100.4		99.6		100.0		96.3		90.0		86.5		85.3		85.9		80.7		127.1

		Notes:

		1) CWRER is calculated with country specific weights based on the composition of its exports,

		and the exchange rates selected are those of its most important competitors. See text for details.

		2) Sources: International Monetary Fund and Bureau of Economic Analysis, U.S. Department of Commerce





Table 6

				Table 6: Goodness of Fit of Estimated Logit Equations

		Part A: Distribution of Observations

				Number of observations:														Average

				Non-Crisis		Crisis				Total				Crisis/Total, %				Probability, %

				(a)		(b)				(c)				(d)				(e)

				Probability Computed Using Equation 1 in Table 4

		Sample		173		67				240				27.9				27.9

		90% < probability < 100%		1		11				12				91.7				98.9

		80% < probability < 90%		1		2				3				66.7				84.0

		50% < probability < 80%		4		10				14				71.4				63.6

		20% < probability < 50%		72		33				105				31.4				29.6

		10% < probability < 20%		60		8				68				11.8				16.1

		0% < probability < 10%		35		3				38				7.9				4.5

				Probability Computed Using Equation 2 in Table 4

		Sample		150		60				210				28.6				28.6

		90% < probability < 100%		2		12				14				85.7				98.1

		80% < probability < 90%		0		1				1				100.0				85.8

		50% < probability < 80%		4		13				17				76.5				63.2

		20% < probability < 50%		61		27				88				30.7				27.4

		10% < probability < 20%		50		4				54				7.4				15.3

		0% < probability < 10%		33		3				36				8.3				4.1

		Part B: Observations that did not experience crisis

				Probability Computed Using Equation 1 in Table 4

		90% < probability < 100%				Mexico 1991 (90.6% )

		80% < probability < 90%				Mexico 1988 (84.5%)

		50% < probability < 80%				Chile 1980 (66.8%), New Zealand 1991 (55.4%), Nigeria 1994 (56.3%),

						Peru 1994 (68.4%),

				Probability Computed Using Equation 2 in Table 4

		90% < probability < 100%				Mexico 1988 (91%), Mexico 1991 (92.7%)

		80% < probability < 90%				(none)

		50% < probability < 80%				Chile 1980 (66.8%), Indonesia 1975 (52.7%), Nigeria 1994 (66.2%),

						Peru 1994 (71.1%),





Table 7

		Table 7: Probability Computed by an Observer in 1996 of

				a Currency Collapse Occurring in 1997

		Part A: Computed from Table 4

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.22		0.20		0.27		0.24		0.20		0.19		0.24		0.23

		Malaysia		0.05		0.04		0.07		0.07		0.07		0.08		0.11		0.09

		Philippines		0.17		0.14		0.21		0.21		0.18		0.18		0.24		0.24

		South Korea		0.17		0.17		0.22		0.21		0.15		0.15		0.18		0.18

		Thailand		0.06		0.05		0.09		0.10		0.19		0.17		0.20		0.21

		Part B: Computed from Table 5

		Country		eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		Indonesia		0.24		0.22		0.28		0.28		0.21		0.22		0.25		0.24

		Malaysia		0.08		0.07		0.11		0.12		0.07		0.10		0.12		0.10

		Philippines		0.19		0.15		0.23		0.24		0.16		0.18		0.25		0.25

		South Korea		0.20		0.19		0.23		0.24		0.16		0.16		0.20		0.20

		Thailand		0.10		0.07		0.12		0.14		0.17		0.19		0.21		0.22





Table 4

		Table 4: Logit Estimations on the Probability of Currency Collapse Using the First Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.039		0.04		0.041		0.036		0.039		0.0425		0.04		0.035

				(.008)		(.009)		(.009)		(.009)		(.008)		(.008)		(.009)		(.008)

		Trade Account		-0.004		0.008						0.014		0.1

		Balance/GDP		(.009)		(.011)						(.007)		(.009)

		Net Foreign Assets of										-0.062		-0.049		-0.04		-0.051

		Bank System/GDP										(.017)		(.019)		(.019)		(.019)

		Foreign Reserves of		-0.08		-0.082		-0.07		-0.08

		Central Bank/GDP		(.032)		(.036)		(.036)		(.034)

		Government				-0.02		-0.006						-0.026		-0.004

		Budget Surplus/GDP				(.053)		(.057)						(.052)		(.056)

		Current Account						-0.008		-0.041						0.018		0.032

		Balance/GDP						(.041)		(.028)						(.045)		(.038)

		Constant		-1.55		1.66		-1.46		-1.38		-1.99		-2.08		-1.85		-1.61

				(.321)		(.415)		(.48)		(.36)		(.269)		(.347)		(.416)		(.33)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  depreciation > 50 percent

		Non-Crisis: Y = 0  for  0 <  depreciation < 10 percent





Table 5

		Table 5: Logit Estimations on the Probability of Currency Collapse Using the Second Definition of Crisis

				eq. 1		eq.2		eq. 3		eq. 4		eq. 5		eq. 6		eq .7		eq. 8

		M2 Growth		0.035		0.034		0.033		0.032		0.033		0.035		0.034		0.031

				(.008)		(.009)		(.01)		(.009)		(.008)		(.009)		(.009)		(.009)

		Trade Account		-0.001		0.016						0.025		0.18

		Balance/GDP		(.009)		(.015)						(.012)		(.0158)

		Net Foreign Assets of										-0.063		-0.044		-0.037		-0.0547

		Bank System/GDP										(.019)		(.0192)		(.019)		(.019)

		Foreign Reserves of		-0.055		-0.062		-0.05		-0.054

		Central Bank/GDP		(.031)		(.036)		(.036)		(.034)

		Government				-0.02		-0.016						-0.017		-0.004

		Budget Surplus/GDP				(.057)		(.06)						(.057)		(.06)

		Current Account						0.005		-0.035						0.03		0.037

		Balance/GDP						(.05)		(.032)						(.055)		(.041)

		Constant		-1.57		1.48		-1.33		-1.34		-1.66		-1.82		-1.59		-1.45

				(.34)		(.42)		(.504)		(.38)		(.298)		(.359)		(.429)		(.356)

		Figures in parentheses are the standard errors.

		Crisis: Y = 1  for  250 percent > depreciation > 50 percent

		Non-Crisis: Y = 0  for  7 percent >  depreciation > 0 percent
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