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ABSTRACT

The Asian crisis which erupted in 1997-98 has not only been one of the most damaging in decades, but also one of the most controversial. Now and after ten years; there is still no agreement among economists on what really caused it to happen. Some analysts have claimed that it is caused by weak fundamentals as it is argued by first generation models, while others have claimed exactly the opposite saying that the five Asian countries had in fact strong fundamentals and the only explanation is panic and herd behavior as suggested by second generation Models. Recently and as a reaction to this hot debate, many analysts started getting more convinced that Asian crisis had in fact elements of both first and second generation models. Advocates of this view argue that the depth and the severity of the Asian crises cannot be explained solely by weak fundamentals. To make sense of what happened in Asia we introduce a new understanding of the crisis in terms of "Trigger" and "Vulnerability". We argue that crises can happen only if both trigger and vulnerability are present. The main contribution of this study is to use for the first time an empirical model using trigger and vulnerability as the only factors that explain the crisis. To that end we combine Classification And Regression Tree (CART) methodology with Logit model. The results support the argument that in addition to weak fundamentals (vulnerability), self-fulfilling prophecies (trigger) have played a major role in the collapse of the Asian economies
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I. INTRODUCTION
The Asian crisis which erupted in 1997-98 has not only been one of the most damaging in decades, but also one of the most controversial. Now and after ten years; there is still no agreement among economists on what really caused it to happen. Some analysts have claimed that it is caused by weak fundamentals as it is argued by first generation models, while others have claimed exactly the opposite saying that the five Asian countries had in fact strong fundamentals and the only explanation is panic and herd behavior as suggested by second generation models. These conflicting explanations have convinced others that the standard models, namely first and second generation models are inadequate for explaining what really happened in Asia stressing the need to look for new models that can explain these new waves of crises(See, Berg & Pattillo, 1998; Krugman, 1999; Radelet & Sachs, 1998a; Stiglitz, 1998).
Krugman (1999) suggests a third generation model “We badly need a “third-generation” crisis model both to make sense of the recent crises and to help warn of crises to come” 
. This pressing need for new models has lead to the birth and emergence of few alternative frameworks among which two deserve to be mentioned. The first one suggested by Radelet & Sachs (1998b) where they identify five main types of financial crises: Macroeconomic policy-induced crisis, Financial panic, Bubble collapse, Moral hazard and Disorderly workout. The second interesting classification is the one suggested by Kaminsky (2003); she identifies six major types of crises: First generation models, Second generation models, Third generation models, Sovereign Debt Models, Sudden stop models and Self-fulfilling Models.
Despite the existence of these models which classify and explain currency crises, economists still differ substantially over the real causes behind them (Kaminsky & Schmukler, 1999). The early models developed in the 1980s stress the role of weak fundamentals as being the main cause of the crises. These are often referred to as “first generation models” where monetization of the large budget deficit often leads to a massive loss of international reserves that ultimately forces the authorities to abandon the peg by either devaluing or floating the domestic currency. However, models of the 1990s called “second generation models” argue that even countries with immaculate economic fundamentals are also at risk of seeing their currency under attack. This is usually attributed to sudden shifts in investors’ sentiments which make the crisis self-fulfilling. This disagreement among economists became very apparent during the Asian crisis where the question of whether Asian crisis was caused by weak fundamentals or by self-fulfilling prophecies is still a hot debate.
Some economists (Fundamentalists)
 consider Asian crises as being mainly caused by weak fundamentals such as Budget deficit, Real exchange rate misalignment, and the ratio of M2 to international Reserves. They believe that misguided macroeconomic policies are at the heart of the causes of the Asian crisis. According to Fischer (1998), “financial and corporate inefficiencies were at the epicenter of the economic crisis and have to be dealt with to restore durable growth”. Corsetti, Pesenti & Roubini (1999) claim that “the crisis reflected structural and policy distortions in the countries of the region. Fundamental imbalances triggered the currency and financial crisis in 1997”.

On the other hand “the self-fulfilling view” held by some leading economists, suggests that Asian crisis was self-fulfilling and has nothing to do with bad economic policies or weak fundamentals. Bhagwati (1998) notes that “none of the Asian economies that were hit had any serious fundamental problems that justified the panic that set in to reverse the entire huge capital inflow…and the only explanation that accounts for the massive net outflows is panic and herd behavior”. While referring to Asian crisis, Tobin (1998) argues that “countries can suffer liquidity crises through no fault of their own”. Radelet and Sachs (1998a) believe that the crisis “was triggered by dramatic swing in creditors’ expectations about the behavior of other creditors, thereby creating a self-fulfilling -although possibly individually rational- financial panic”. Hill (1999) emphasizes the fact that “the majority of pre-crisis economic and financial indicators in the crisis economies looked quite healthy”.
Recently and as a reaction to this hot debate, many analysts started getting more convinced that Asian crisis had in fact elements of both first and second generation models. Meaning to say that what caused Asian crisis were neither weak fundamentals alone nor self-fulfilling prophecies alone, but a combination of both. Advocates of this view argue that the depth and the severity of the Asian crises cannot be explained solely by weak fundamentals as most of the common indicators were not that bad and in fact some were even reasonably good. In their explanation of the twin crises in Asia Burnside et al (2000) made this point very clear when they chose a title “On the Fundamentals of Self-fulfilling Speculative Attacks” for their paper in which they argue, “while self-fulfilling beliefs have an important role to play, twin crises do not happen just anywhere, they happen in countries where there are fundamental problems”. Radelet and Sachs (1998a; , 1998b) also highlight the self-fulfilling nature of the crisis as well as the role of fundamentals, such as growing short-term debt and expanding bank credit.

The proliferation of new models mirrors the complexity of such crisis and the theoretical ambiguity on this issue. In this study we adhere to the view that Asian crisis had elements of both weak fundamentals and self-fulfilling prophecies. We suggest an alternative framework that can handle these differences and make sense of the competing explanations of currency crises in general and Asian crisis in particular. To make sense of what happened in Asia we introduce a new understanding of the crisis in terms of "Trigger" and "Vulnerability". We argue that crises can happen only if both trigger and vulnerability are present. Vulnerability means that the country is predisposed to suffer a currency crisis because of the weak "fundamentals" as suggested by first generation models. And "trigger" is the element -such as panic - that would send a vulnerable situation into a real collapse, and this is the argument of second generation models. The main contribution of this study is to use for the first time an empirical model using trigger and vulnerability as the only factors that explain the crisis. To that end we combine Classification And Regression Tree (CART) methodology with Logit model. The results support the argument that in addition to weak fundamentals (vulnerability), self-fulfilling prophecies (trigger) have played a major role in the collapse of the Asian economies.
The rest of the paper is organized as follows. Section two presents some puzzles that have surfaced after the Asian crisis and the way to deal with them. Section three introduces CART methodology and how it is used to identify elements of trigger and vulnerability and lastly section four concludes.
II. NEW PUZZLES: THE MORE WE KNOW THE MORE WE DON’T KNOW
Can we say that our understanding of currency crises is better than what it was a few decades ago? The answer is yes and no. Because of their devastating effects, researchers and policymakers have emphasized the necessity to further explore  how these crises come about, how to prevent them from happening and how to deal with them when they hit, especially in emerging markets. And this has without doubt deepened our understanding of currency crises over time.  However, each time a crisis erupts we tend to look at it as something new and different from the previous ones which necessitates new understanding and new models. Asian crisis was no exception; it is seen by many as very unique “it hit the most rapidly growing economies in the world, and prompted the largest financial bailouts in history. It is the sharpest financial crisis to hit the developing world since 1982 debt crisis. It is the least anticipated financial crisis in years” (Radelet & Sachs, 1998b). That is why First and second generation models which once were considered standard models are no longer sufficient to explain the new waves of crises which seem to elicit new style of models (Eichengreen et. al, 1995).This view may not be shared by others who believe that Asian crisis is a classical financial crisis similar in many ways to the previous crises like the ones in Chile in 1982 and Mexico in 1994 (Chang & Velasco, 1998; Honohan, Daniela, & Andrea, 1999). 
While this debate may not end anytime soon, one thing for sure which made Asian crisis unique, is that it has in many ways challenged our views on how currency crises come about, and left us with many puzzles that are yet to be resolved. For example contagion theories suggest that contagion effects are usually channeled from large to small economies, but what happened in Asia was exactly the opposite. Another puzzle is the defense of the currency, the common belief is that high interest rates may well defend the currency during a speculative attack, but empirical research stimulated by Asian crises tends to refute it
. The puzzle we would like to focus on in this study is maybe the most remarkable one: what are the economic and financial indicators that can cause currency crises? The literature has identified a large number of economic and financial indicators that reflect weak fundamentals which lead to the collapse of the currency and ultimately to the crisis. However Asian experience shows that this was not always true, because during the Asian crisis in 1997 -98, there were many other countries that had relatively worse economic fundamentals and yet did not suffer any crisis. How can this puzzle be explained? 
Causes 
One important term that needs to be clearly defined when talking about currency crises is the use of the term “Cause”. Part of the confusion over what causes crises to happen is due to the vague meaning and the ambiguous understanding of what is meant by causality. Furman and Stiglitz (1998, p. 5) define causality as “a factor that inevitably leads to a given consequence” and interestingly come to the conclusion that based on this definition “none of the alleged causes of the East Asian crisis satisfy”. This is because Standard models of currency crises have not been able to answer the following question: why some countries that had weak economic fundamentals have not experienced crises, while others with relatively better fundamentals had? Before we answer this question let’s present some facts about five leading and commonly used indicators of currency crises
. Real exchange rate appreciation, the ratio of M2 to foreign reserves, the ratio of current account to GDP, the ratio of short-term debts to foreign reserves and the ratio of domestic bank credit to GDP. Table 1 shows that the ratio of short-term debts to reserves was quite high in Indonesia, Korea and Thailand which suffered a crisis in July 1997, however Mexico and Argentina which also had a high ratio did not suffer any.  The ratio of M2 to foreign reserves was in excess of one in all countries with the lowest in Chile, but none of the Latin American countries were hit by the crisis. Real exchange rate overvaluation which is one of the most important and leading indicator of currency crises had appreciated by more than 22% percent in four Asian countries. But the appreciation was even higher in Latin American countries with the highest in Brazil (67%) and no pressure was put on the Brazilian currency. An astonishing example is South Africa which had a bad record in almost all indicators and yet was spared from the crisis. How could this be explained?
To answer the above question and make sense of the data we should try and understand the crises not in terms of causality but rather in relation to two important concepts: vulnerability and trigger. The fact is that weak fundamentals reflected by these economic and financial indicators do not guarantee the onset of crisis; there need to be some triggering elements that push the situation into a full blown crisis. Let's look at this more closely.
Vulnerability & Trigger
Vulnerability means that the country is predisposed to suffer a currency crisis because of the weak fundamentals reflected in the unsustainable deterioration in macroeconomic conditions. Dornbusch (1997, p. 21) defines the state of vulnerability as a situation where “if something goes wrong, then suddenly a lot goes wrong”. This is what First Generation models put emphasis on. However as mentioned by Athukorala and Warr (2002, p. 37), “a state of vulnerability by itself does not give rise to a currency crisis; there need to be a certain disturbance (a trigger) that will push a vulnerable situation into an actual collapse.” Trigger is similar to what second generation models call panic or pure contagion. So theoretically if two countries with similar economic conditions are believed to be in the state of vulnerability, therefore making them exposed to an attack on their currencies, may not both suffer a currency crisis if the element of trigger is present only in one and not in the other. It is possible to represent this as follows: 
Crisis = Vulnerability + Trigger
Understanding currency crises in relation to the concept of Trigger and Vulnerability tells us that currency Crises are the result of both weak fundamentals (Vulnerability) and Panic (Trigger). Furthermore this approach helps us gain new insights into understanding how currency crises come about and why in certain countries not in others with similar fundamentals. For example, many studies have tried to understand and explain how the crisis has spread from Thailand to other neighboring countries using contagion or herd behavior theories, but what theses studies can’t explain is how it started in the first place and why in Thailand not in other countries which had relatively weaker fundamentals? The answer is that Weak fundamentals make the country vulnerable to crisis but do not necessarily “Cause” one.
While the identification of vulnerability element may be quite easy, trigger element is not as tangible as vulnerability factors. Although many observers like to mention events such as the collapse of Hanbo Steel in Korea and the problems faced by Samprason Land in Thailand to pay its foreign debts and the political uncertainties in Indonesia, the Philippines and Malaysia, to be triggering events that ignited the fire, however we believe that triggering events can be very random and can be anything that would make market participants expect a devaluation of the currency. The study of crises in terms of vulnerability and trigger, suggests that the state of vulnerability is more likely to lead to a currency crisis because of the randomness of the trigger element. However trigger element alone is less likely to cause a currency crisis because the healthy economic conditions can easily absorb the shock and prevent the collapse of the currency.
III. METHODOLOGY
Our innovation in this study is the combination of two methodologies, Classification And Regression (CART) methodology and Logistic model.

CART is a non-parametric methodology developed for analyzing classification problems. If the dependent variable is categorical, CART produces a classification tree, and if the dependent variable is continuous, it produces a regression tree. CART methodology is built through a process known as binary recursive partitioning. This is an iterative process of splitting the data into partitions, and then splitting it up further on each of the branches. The algorithm divides the sample data according to a “splitting rule” and “goodness of split criteria”. Splitting rule is a question of the form, is X > D, where X is a variable and D is a constant within the range of that variable. Depending on the answer given to the question the algorithm splits the sample into two, one on the right and one on the left side called child nodes, The process continues until no more useful splits can be found. The goodness of split criteria compares different split and chooses the most homogeneous sub samples. 

One major advantage of using CART is its ability to capture interaction effects among variables especially when this interaction has a significant effect on the outcome, as is the case in currency crises. Probit and Logit models using Ceteris Paribus assumption fail to identify such interactions, and give the marginal effect of each of the explanatory variables on the probability of the crisis holding all other variables constant at their mean. This assumption is not always the best especially when complementarities between factors play an important role. Ignoring these complementarities that exist among variables has resulted in dropping factors that may have been statistically insignificant when taken in isolation, but can trigger a currency crises when accompanied by other small fragilities (Kaminsky, 2003). To remedy to this problem Kaminsky (2003) suggested the use of Classification And Regression Tree (CART) methodology. She examined crises episodes for twenty industrial and developing countries and used 18 economic variables out of which only nine had contributed to the outcome.

Recently CART has started gaining more popularity and credibility in the field of currency crises. To my knowledge two more studies have also applied this methodology. The first is an IMF working paper entitled “Rules of Thumb for Sovereign Debt Crises” by Manasse  and Roubini
 (2005). Their work was confined to “Debt Crises”. They used fifty variables, out of which ten appeared to have contributed to the classification and prediction of such crises. The second is also an IMF working paper entitled “Structural Vulnerabilities and Currency Crises”, by Ghosh and Ghosh (2005), They used CART methodology to focus on structural factors such as the rule of law, corporate governance, and shareholders’ rights in generating currency crises.

Sample and Data
Our model is estimated for the five Asian countries: Indonesia, Malaysia, Korea, The Philippines and Thailand using monthly data covering the period 1981–1998. Monthly observations are more widely used in the literature because of their ability to capture the sudden nature of currency crises. Where only annual or quarterly data is available; monthly data was generated by linear interpolation. Most data is taken from International Financial Statistics (IFS), external debt and short-term debts are taken from the World Development Indicators (WDI).
The number of economic variables that can be included as indicators of vulnerability is very large and our choice is mainly determined by the availability of data. The list of variables used consists of variables reflecting fiscal problems such as fiscal deficit. Current account problems are measured using real exchange rate
, value of imports, exports and interest rate differential between domestic and US real interest rates. M2 multiplier, domestic credit, bank deposits, bank foreign liabilities and the ratio of claims on private sector to GDP, represent financial indicators. Lastly to account for debt problems especially short-term debts we use the ratio of short-term debt to reserves and the ratio of short-term debts to total external debts, making the total number of variables included equals 14. These macroeconomic and financial variables are widely used in the empirical literature
.

 Most variables were defined as the percentage change in their level with respect to their level 12 months ago. Furthermore, all variables were transformed to percentiles of the distribution; this is to standardize all indicators and to allow a better comparison between countries
. It is important to note that we do not consider structural problems such as corporate governance, banking and corruption; and political factors such as government victory (loss) and type of ruling party.
 CART methodology

After running CART algorithm on the data, a classification tree was generated. Figure 1 represents a visual illustration of the full-grown tree, which consists of 16 nodes. 7 non-terminal nodes and 9 terminal nodes (4, 5, 7, 10, 11, 13, 14, 15 and16).
The first observation is the number of variables included in the model. Out of 14 variables used in this study, only 8 were included: real exchange rate, reserves, M2 multiplier, short-term debts/total debts, private claims, exports, imports and M2multiplier. One major advantage, which is unique to CART methodology, is its ability to identify the best predictors out of a large number of variables, and this is particularly useful when trying to identify indicators of vulnerability to currency crises. 

Another important point that needs to be motioned is that the first split of the data is based on the real exchange rate; meaning that exchange rate overvaluation is the most important predictor of the East Asian currency crises. This confirms the findings by many previous studies that the currencies of the Asian countries were overvalued. 

The way the tree is interpreted is very simple. For example looking at node number 5, which is predicted to be a “No-Crisis” node, we can see that it is the result of the interaction of two factors: a currency which is not overvalued and low Claims on private sector, making the probability of crises occurrence extremely small (0.4%). However, node 15, which is predicted to be a “Crisis” category, is the result of the interaction of an overvalued real exchange rate, low foreign reserves, high exports, high M2/reserves and low imports. Out of these five factors, exports and imports seem not to be causing any problem while others appear to be causing trouble reflecting high crisis probability (66.7%).
--INSERT FIGURE 1 ABOUT HERE--
Vulnerability Factors

This section presents major indicators of vulnerability identified by CART methodology that have jointly contributed to the East-Asian crisis in 1997-98. The findings also point to the significance and practical importance of understanding currency crises as a result of the interaction of two elements, trigger and vulnerability.

Real exchange rate overvaluation: the first split of the tree is based on the real exchange rate, which makes it the most important indicator of vulnerability during the Asian crisis. Many studies have considered the deviation of the exchange rate from the trend as a leading indicator of currency crises especially in Asia, Edison (2003) has ranked the deviation of real exchange rate from trend as top performer indicator of currency crises. Kaminsky (2003) who used CART methodology to identify leading indicators of currency crises in twenty countries has also generated a tree with the first split based on real exchange overvaluation. 


Claims on Private Sector /GDP: in addition to foreign debt accumulation, domestic bank lending to private sector known as “over borrowing syndrome
” or “a lending boom” was a norm in may Asian countries. Banking claims on the private sector in Thailand, Korea and Malaysia reached more than 140% of GDP in 1996. What made the situation even more fragile is the fact that a bigger proportion of domestic bank lending was used by the private sector in over investment, especially in real estate, property and stock market speculation, this has led to lower efficiency of capital. In addition to that a rising share of the Banks’ claims on the private sector relative to GDP is also a sign of an unhealthy domestic banking system as it increases the ratio of bad loans to total assets. In such situations an attack on the currency may not be evitable, as investors know that the cost of defending the currency when it is under pressure will be very high because it would result in many bankruptcies and corporate failures. 


Reserves adequacy: one important element of first generation models ala Krugman, is the attempt of the authorities to defend the currency by intervening in the foreign exchange market until foreign reserves are totally exhausted. A central bank with enough reserves may resist an attack on the currency by defending it in the foreign exchange market; however there is no guarantee that the attack will not be successful. Now the Asian countries hit by the crisis provide a regular update of the amount of reserves available, this is to give investors and market participants a sense of confidence in the performance of their economies and also to show their capability to defend their currencies against any attack. The literature on currency crises uses a variety of variables to capture the role of foreign reserves; we chose to use “reserves” and the ratio of M2 to reserves “M2/Reserves”, these two variables are found to be among top leading indicators of currency crises (Edison, 2003; Kaminsky, 2003). While “reserves” measure the stock of foreign exchange available, “M2/reserves” however is a measure of the capacity of the central bank to meet the demand by agents who may want to convert their liquid monetary assets into foreign exchange. In the era of easy movement of capital, a sudden stop or even a reversal of capital can easily put a country under extreme pressure and subsequently be forced to devalue its currency. Reserves are very important during such critical periods. Stanley Fischer, the former deputy-managing director of the International Monetary Fund (IMF), has made this clear when he says, “reserves matter because they are a key determinant of a country’s ability to avoid economic and financial crisis. This is true of all countries but especially of emerging markets open to volatile international capital flows” Fischer (2001, p. 2).

Bank foreign Liabilities:

There is a well established view that financial liberalization in emerging economies was a leading factor to banking crises. The ease of entry barriers has resulted in a proliferation of private banks and the emergence of foreign financial intermediaries representing a sizeable share of the banking system. What made the situation even worse are the deficiencies in the financial institutions such as weak regulations, poor bank supervision, implicit and explicit government guarantees which lead to excessive risk taking by depositors, borrowers and banks. The immediate effect was a lending boom which was financed through foreign financial intermediaries, therefore increasing bank liabilities with foreigners. This in turn has made these countries more vulnerable to external liquidity shocks.

Trigger elements: Another interesting finding of this study, is that the definition of currency crises in relation to “Trigger” and “Vulnerability” and the use of CART methodology has made the interpretation of the results not only possible but also reasonable. A closer look at and a simple comparison between node 15 and 16 (See Table 2) shows that node 15 has three elements of vulnerability: real exchange rate, reserves and m2/reserves, however node 16 which has on the top of the three variables mentioned in node 15 another indicator of vulnerability which is imports, has been classified as “No-crisis” node. Cases like this one are not easy to interpret, because all signs point to an inevitable crisis. If node 15 with three indicators of vulnerability has 66.7 % probability of crisis occurrence, obviously node 16 with an added vulnerability should definitely be a crisis node, but CART algorithm classifies it as a” No-crisis” node. Why? Here comes the importance of our definition of a crisis and the convenience of using CART methodology.

Let’s explain this further. The interpretation of the result similar to those in node 16 using standard method such as probit or logit model would mean that the signs of the coefficients were not as expected, therefore concluding that those variables in fact reduce the probability of the crisis, while all theories and empirical research says the opposite. This conclusion simply defies theories related to how currency crises come about and has to be rejected. So how is node 16 interpreted? The only answer that is consistent with the assumptions made and the methodology used is that the “Trigger” element was not present. This explains why a crisis may hit a country with relatively good fundamentals, while another with worse fundamentals may avoid the crisis all together. 

Was Asian crisis self-fulfilling? For the node to be classified as self-fulfilling it has to meet two criteria. First, it must be a crisis node; second it must not have any indicator of vulnerability. Table 2 shows that there is no such node. Therefore Asian crisis cannot be attributed solely to panic or herd behavior. This confirms the view that self-fulfilling prophecies are the characteristics of developed countries and not emerging economies ( Kaminsky, 2003).
Capturing the elements of “Trigger” and “Vulnerability”

Very few authors use trigger and vulnerability in the sense introduced in this paper, in order to explain currency crises. The exception is Radelet and Sachs (1998b), and  Athukorala and Warr (2002). However these studies could not be translated into an empirical model that would explain crises using only these two elements. This is due to the difficulty of capturing all factors of vulnerability using one variable called “Vulnerability”, and capturing all elements of trigger using one variable called “Trigger”.

Since crises are the result of trigger and vulnerability, it is important to further explore this new approach in order to comprehend currency crises. One major contribution of this paper is the use of CART methodology which allows us to capture these two elements quite easily. 
Looking at Table 2 which contains final nodes and using our understanding of crises as a combination of “Trigger” and “Vulnerability”, we can say that “Crisis” nodes (7, 11, 14 and 15) must contain both elements: trigger and vulnerability. Node number 5 has no vulnerability element, but since it is a "No-Crisis" node and following the argument by Burnside et al (2000) that self-fulfilling prophecies (trigger) usually happen where there are fundamental problems (vulnerability), it is more sensible to assume that it has no trigger element as well. All the remaining nodes (4, 10, 13 and 16) have indicators of vulnerability but classified as a "No-Crisis" node; therefore the element of trigger is not present.
To run a logistic model using Trigger and Vulnerability as the only predictors, we need two “catch- all” terms: "Vulnerability" term which reflects all vulnerability factors. This would include all indicators identified by CART methodology. And "Trigger" term reflects all factors and events that would turn a vulnerable situation into a full scale crisis. While it is very difficult to identify such triggering factors because of their randomness, however it is possible to capture Trigger element by reference to the final nodes of the tree generated by CART (See Table 2). Having two categories for each term, the estimated logistic model takes the form:
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Where P is the probability of crisis occurrence, “TRIGGER” and “VULNERABILITY” are two dummy variables that represent "catch-all" terms for trigger and vulnerability factors respectively.


The results are summarized in Table 3. The model as a whole looks highly significant with both elements trigger and vulnerability having the expected sign and also significant at 1% significance level. Modeling currency crises in such a way is very promising as it helps identify the relative importance of each element and their contribution to the crisis, this in turn will help answer the question of whether Asian crisis was mainly caused by the deterioration of economic fundamentals as it is suggested by first generation models or the result of panic as it is the case in self-fulfilling models or the combination of both.

To examine the role and the impact of trigger and vulnerability on the crisis, we estimate the predictive probability for the crisis, when both elements of trigger and vulnerability are present; when both elements are non-existent and when only one element is present. These four scenarios are reported in TtTable 4. The results show that the highest probability of crisis (86%) is the outcome of the presence of both trigger and vulnerability (Part I), while the probability of the crisis when both elements are nonexistence is only 2% (Part II). This explains pretty well our assumption that crises are the outcome of the combination of trigger and vulnerability. To address the issue of how much damage was caused by vulnerability (Fundamentals) and how much damage was caused by trigger (Self-fulfilling), we calculated the probability of the crisis when only one factor is available. Part IV in Table 4 shows that the impact of vulnerability alone on the crisis is not very high (10.7%), while the impact of trigger alone in part III is almost 55%.The very high impact of trigger element confirms the view that while weak economic fundamentals (vulnerability) may have played a role in the lead up to the crisis; however these weaknesses were not large enough to cause a crisis with such depth and severity (International Monetary Fund, 1998; Radelet & Sachs, 1998b; Summers, 2000).
 To further explore how the relationship between Trigger and Vulnerability affects the predicted probability of the crisis, we created a visual interpretation of the same predicted probabilities shown in Table 4
. While Figure 2 displays exactly the same information contained in Table 4, however it has the advantage of revealing some insights into how Trigger and Vulnerability affect the probability of crisis occurrence. Figure 2 clearly shows that the predicted probability is very sensitive to the Trigger element. In a vulnerable situation the predicted probability increases from 11% (point B) when there is no "Trigger" to 86% (point D) where there is "Trigger".   This suggests that trigger (panic) has played an important role in causing the huge reversal in capital which has led to an ultimate collapse of domestic currencies of the affected countries and made Asian crisis one of the most devastating in the last few decades. Another important point that may not be clear without this visualization is the effect that Trigger has on Vulnerability. When there is no Vulnerability the difference between the predicted probabilities of a situation where there is Trigger element (Point C) and where there is not (Point A) is 53%. However the same difference in a vulnerable situation (D-B) becomes much bigger 75%. This is a very interesting result because it strongly supports the argument that weak economic fundamentals (Vulnerability) not only create but also intensify panic (Trigger). This means self-fulfilling crises are more likely to happen where there are fundamental problems. This should send a strong signal to emerging market economies: before they blame external players for such crises; first they have to get there home in order.  
IV. CONCLUSION
In this study we tried to understand and model currency crises in relation to trigger and vulnerability, focusing on the five Asian countries hit by the crisis in 1997-98. First, we introduced a new methodology called CART (Classification And Regression Tree Analysis), to help identify indicators of vulnerability to crises. Second, the tree has made it easy for us to capture the elements of trigger and vulnerability causing the crisis. Third, we use a logistic model that can explain and predict crises using trigger and vulnerability as the only variables in the regression.

Our findings show strong evidence that Asian crisis is the result of vulnerability (weak fundamentals) as well as trigger (panic and herd behavior). The overvaluation of the currency seems to be a major factor together with the domestic lending boom and foreign reserves. This, points to the necessity of carefully addressing the issue of macroeconomic weaknesses and inconsistencies especially where local currencies are pegged against the Dollar. 

With regard to triggering elements that have contributed to the crisis it is difficult to ascertain that particular events have triggered the crisis, however in the case of Asia, triggering elements were not only strong but also obvious. The collapse of Hanbo Steel in Korea, the problems faced by Samprason Land in Thailand and the political uncertainties in Indonesia, the Philippines and Malaysia were all making the news. And because of the geographical and financial links among these countries, this has lead to a kind of multiplier effect which has worsened the situation.
 In conclusion, the results confirm the view that even though fundamentals may have played a role in the lead up to the crisis, however panic and self-fulfilling prophecies have made the situation even worse and intensified the severity of the crisis. No one can guarantee that a currency will not be attacked, especially in an environment where ease of capital mobility and financial integration is becoming a predominant feature of the global economy. Asian crisis has taught us a lesson: currency crises can happen anywhere anytime and without warning. Although second generation models put the blame on irrational behavior of the investors, and their self-fulfilling expectations, it is important to note that good fundamentals and strong financial sector can play a big role in reducing vulnerability to currency crises and preventing a collapse of the economy. We may see new types of currency crises in the future, which may call for new models with different diagnosis and remedies, but one way to defend the currency is to have the “house in order”: sound fundamentals, strong financial sector and credibility.
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2Table : Final Nodes & Indicators of Vulnerability
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3Table : Logit Model
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4TtTable : Currency Crisis: Predicted Probabilities
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Figure 2. Currency Crisis: Predicted Probabilities (Visualization)
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