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Abstract

          This paper investigates how a monetary union affects a country’s vulnerability to currency crises using a crisis model with multiple equilibria and contagion. The ultimate goal is to examine whether a monetary union can be a solution against currency crises in East Asia as was presumed in the recent debates on the future model of monetary arrangements in the region. We define a crisis zone by a certain level of foreign debt and foreign reserves within which the equilibrium probability of a crisis jumps due to self-fulfilling expectations, and examine how the crisis zone changes if countries join a monetary union. Our analysis shows that the role of a monetary union as a wall against currency crises depends on the relative significance of trade competition and trade shock asymmetry among member countries. If the trade competition is strong and trade shocks are highly symmetric, a monetary union is beneficial because it pulls member countries away from the crisis zone. However, if the trade competition is weak and trade shocks are highly asymmetric, a monetary union in fact hurts member countries by pushing them into the crisis zone. These results propose further criteria for a successful monetary union in East Asia, in addition to the conventional ones that the theory of optimal currency areas suggested. 
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I.   Introduction

          In this paper, we explore how a monetary union affects the probability of a currency crisis with a model of multiple equilibria and contagion. This project attempts to fill the gap between the recent debates on the monetary union in East Asia and academic analyses. As the turmoil of the currency crises receded in East Asia, policy makers and economic researchers began to search for an appropriate monetary arrangement in this region to reduce the region’s vulnerability to currency crises. Responding to the strong contagion effects during the currency crisis and inspired by the launch of the European Monetary Union (EMU), a monetary union has received more and more attention as a long-run solution for regional economic arrangements in East Asia.
 Much literature has been written to analyze the conditions of a successful monetary union and its effects on member economies along the formation of the EMU, but little of the work investigates the relationship between a monetary union and the likelihood of a currency crisis. 


Since Mundell’s pioneering work in 1961, researchers developed a set of criteria to examine the conditions of a successful monetary union or a common currency regime. 

Those criteria focus on the costs and benefits of adopting a single currency and a single monetary policy regime with a big market of multiple countries. They emphasize the economic integrity and structural similarity among member economies for good candidates of a union. Even though empirical works have widely applied those criteria to evaluate the existing economic conditions for a successful monetary union in Europe, and other regions, we recognize that these works are missing one important factor for the case of East Asia, and possibly other regions.
  They fail to consider the relationship between a monetary union and the vulnerability to currency crises.  We address this void with a theoretical model of currency crisis to focus on the situations in East Asia.    

 
We use a model of currency crisis with multiple equilibria and contagion, which is particularly based on Jeanne (1997) and Masson (1999). The literature shows that the East Asian currency crisis in 1997 was the result of weak fundamentals, self-fulfilling expectations, and the contagion effects. Consequently, any useful model for the East Asian crisis should capture these three essential features. The aforementioned authors developed crisis models particularly well suited for this requirement. We extend their models to analyze the relationship between a monetary union and its member countries’ vulnerability to currency crises. We define a crisis zone as a critical range of foreign debt and foreign reserves in which the equilibrium probability of a currency crisis jumps because of changes in sunspot variables like self-fulfilling expectations and market sentiment. Next we analyze how the crisis zone of each country changes if the two countries join a monetary union and defend the common exchange rate with pooled foreign reserves. A successful monetary union, in the context of crisis prevention, should shrink the crisis zone of each country. 


We show that the effects of a monetary union on the shapes of the crisis zone depend on two factors: the intensity of trade competition and the symmetry of trade shocks between member countries. 
  Trade competition produces a contagion effect. It links the effects of one country’s trade shocks on the probability of a currency crisis to its neighbor countries through devaluation expectations. The higher the trade competition, the greater the contagion effect.  Since the contagion effect disappears in a monetary union by the adoption of a single currency, two countries that have intense trade competition against each other can benefit by joining a monetary union. This point is shown by the shrink of the crisis zone in a monetary union, as discussed later in this paper. 


The symmetry of trade shocks affects the crisis zone through subtler channel. Since trade shocks to each country determine each country’s foreign reserve level, the expected level of foreign reserves, which are pooled in a monetary union, becomes less variant when trade shocks are asymmetric across member countries. Less variant level of foreign reserves yields a higher equilibrium probability of a crisis when member countries experience a bad shock to the devaluation risk. Consequently, the overall effect of a monetary union on the shape of the crisis zone depends on the relative importance of trade competition and asymmetric trade shocks. This paper demonstrates that a monetary union does not guarantee a protection from currency crises. In particular, a monetary union may make member countries more vulnerable to currency crises by pushing them closer to a crisis zone when they have mild trade competition and highly asymmetric trade shocks at the same time. 

          The paper is organized as follows. Section II introduces the basic model, extends it to allow the analysis of two countries that are correlated in trade shocks, and introduces the concept of a crisis zone. Section III modifies the basic model for a monetary union and analyzes the effect of a monetary union on the crisis zone for various degrees of trade competition and trade shock correlation. The last section provides conclusions along with implications for further academic research and policies on a monetary union in East Asia.            

II.   The Model 

          In this section, we briefly introduce the basic model of currency crisis with multiple equilibria and contagion, which is based on Jeanne (1997) and Masson (1999), and then extend it to a model of two countries correlated in trade shocks and linked with a contagion channel produced by the trade competition. 

A.    One small country 

          In this model, a devaluation occurs when foreign reserves fall short of a critical level, and the interest rate on the country asset is influenced by the devaluation expectations through the uncovered interest rate parity condition. The following equations summarize the basic framework of the model:
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Equation (1) states that the exchange rate is expected to be devalued by the size of 
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in the next period with probability 
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. Equations (2) and (3) express the relationship between the interest rate on the risky country asset and that on the risk-free international asset through the uncovered interest rate parity condition.
  Equation (4) defines the law of motion in foreign reserves. With the above equations, the conditional probability at time 
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 represents the expected level of foreign reserves in the next period  that exceeds the critical level. The left-hand side term 
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. Equation (7) possesses one important feature of the currency crisis in East Asia, namely, the abrupt realization of a crisis with gradual evolution of the economic fundamentals. This phenomenon can be captured by the jumps in the equilibrium probabilities of a crisis when multiple equilibria exist in the above equation. 


A necessary condition for multiple equilibria to exist is that the maximum slope of the curve on the right-hand side of equation (7) be greater than one. Formally we need  
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This condition states that the foreign debt 
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 and the size of expected devaluation 
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should be large enough compared to the standard deviation of trade shocks. The following set of simultaneous equations give the sufficient condition for multiple equilibria:
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, which is close to 1. Therefore, the economy becomes highly vulnerable to a currency crisis if foreign debt 
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are large enough to satisfy equation (8). In the following section, we investigate how the crisis zones of member countries change once they form a monetary union. If the crisis zones of member countries become uniformly smaller, so that the countries move away from the zone after joining a monetary union, then a monetary union helps to avoid a currency crisis. However, our analysis shows that this may not be the case under some plausible circumstances. 

B.   Two small countries

          To analyze the changes in the crisis zone in a monetary union, the one-country model needs to be extended to a multiple-country case. We describe a two-small-country model in which the countries are linked with a contagion channel produced by the trade competition and with correlated trade shocks. We limit our analysis to the case in which the two countries are identical in terms of macroeconomic fundamentals to focus on the pure effects of a monetary union on the vulnerability to a currency crisis in one hand, and the policy implications for the crisis-hit East Asian countries in the other hand. In this model, the trade balance of country 
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Equation (10) states that trade balance of country 
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 depends on its real exchange rate and trade shocks. Equation (11) is derived from the assumption that the real exchange rate weights country 
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          To analyze the effects of the contagion channel under more realistic scenarios, we allow the trade shocks between the two countries to be correlated. Then, the equation for the ex-ante devaluation risk and the probability of a crisis in country 
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is the joint density of 
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  The trade shocks to each country are assumed to follow bivariate normal distribution with identical marginal density with mean zero, variance 
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 respectively. The first term in the right-hand side of equation (13) represents the probability of a crisis in country 
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has no crisis, while the second term represents the same probability when country 
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With this more generalized setting, we first examine how the contagion channel influences the equilibrium probability of a crisis. The size of the contagion effect is captured by 
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. As we can see in equations (10) and (11), country 
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 as the contagion parameter. Figures 2A to 2C illustrate the effect of the contagion channel between the two countries under various levels of correlations in trade shocks.  Figure 2A shows the case in which the trade shocks are not correlated between the two countries. Here, the probability of a crisis in country 
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 is higher when the ex-ante devaluation risk in country 
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 is positive, if a contagion channel exists, i.e., 
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. Since the curves are shifted towards the 45-degree line, the economy is pushed towards a crisis zone, and the effect is bigger if the contagion parameter is larger. Figures 2B and 2C shows similar results with positive and negative correlations in trade shocks. Overall, the positive devaluation risk in one country raises the probability of a crisis in the other country regardless of the correlation in the trade shocks. This effect is larger when the contagion parameter is larger, i.e., when the two countries are more intensely competing against each other in the third market.     

          Next, we examine how different correlations in trade shocks lead to different results. Figures 3A to 3C show how one country’s devaluation risk affects the other country for different levels of correlation in trade shocks. Figure 3A shows that if no contagion channel exists between the two countries (
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, by raising its probability of a crisis under a high level of devaluation risk, and pushing the country towards a crisis zone.
 Furthermore, this effect increases as the correlation coefficient in trade shocks approaches –1.                

          These results are somewhat puzzling. If trade shocks are correlated negatively, 

the probability of a crisis in country 
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 might be lower since a negative shock to country 
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  Under identical parameter values for the fundamentals and a high level of ex-ante devaluation risks in both countries, the probability is greater that trade shock to country 
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          Since the probability of a crisis in country 
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is also determined analogously depending on the devaluation risk in country 
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, each country’s crisis probability can be expressed as a function of the other country’s devaluation risk.
 Given parameter values of contagion (
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), we can find the equilibrium probabilities of a crisis in the two-country model. Figure 4 shows one of those equilibrium in which two countries are assumed to be identical in macroeconomic fundamentals except for the distribution of trade shocks. The contagion parameter 
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 are given as 0.05 and 0.5 respectively. In the graph, both countries are at the edge of the crisis zone. Because of the contagion effect, both countries are at this position with higher levels of foreign reserves (
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          In next section, we investigate how each country’s crisis zone changes when they join a monetary union while preserving the same parameter values. 

III.   A Monetary Union
A.    Crisis model in a monetary union

          In a monetary union, countries adopt a common exchange rate against the rest of the world (say, the U.S.) and pool each country’s foreign reserves. The common spot exchange rate is determined at the average level of each country’s spot rate against the U.S. dollar, and maintained fixed by the monetary authority.
 The union pools both countries’ foreign reserves to defend the common exchange rate. Under these assumptions, the probability that the union’s common exchange rate will be devalued in the next period is given 

(14)        
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where variables with superscript 
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 represent those for the whole union, variables  without it represent those for the individual member countries. Assuming member countries are identical in all the parameter values, we have 
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          The contagion channel vanishes in the monetary union by the strong institutional arrangement for a single exchange rate, eliminating the possibility of competitive devaluation. The new crisis zone in the monetary union is derived using the same method as in the earlier one-country model. First, the necessary condition for the existence of multiple equilibria is that the maximum slope of the right-hand side curve in equation (14) exceeds one.       

(15)        
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The critical size of the foreign debt that satisfies the necessary condition is smaller than that of a no-monetary union (see equation (8)), unless the trade shocks are perfectly positively correlated (
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) between the two countries. The critical size of the foreign debt is smaller when the correlation coefficient of trade shocks is closer to -1. This implies that when the two countries join a monetary union, they become vulnerable to a currency crisis at lower level of foreign debt. A union of countries whose trade shocks are asymmetric each other is unfavorable for the crisis prevention in this context.  

          The sufficient condition to bring the country to the verge of a crisis zone is expressed by the following set of simultaneous equations:
  

(16)        
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B.    Changes in the crisis zone

          To investigate how a monetary union affects an individual country’s crisis zone, we insert into equation (16) the parameter values with which the two countries was on the verge of a crisis zone before a monetary union is established, and see how each country’s situation changes in the union. We perform the experiment with various values of the contagion parameters 
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and the correlation coefficients of trade shocks 
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.  Figures 5A to 5C summarize the results. The solid lines and the dotted lines in the graphs represent the probability of a crisis in the representative country before and after a monetary union is established. Figure 5A shows the case in which no contagion channel existed between the two countries before the monetary union is introduced (
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)
. The solid line in the first graph shows that both of the identical countries were on the verge of a crisis zone before the monetary union is introduced, with positively correlated trade shocks (
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). The dotted line shows that with the same parameter values, the representative country in the monetary union stays inside of the crisis zone. The next two graphs reveal that the representative country, or the whole union, goes further into the crisis zone when the trade shocks between the two countries are closer to –1. Together with the result from the necessary condition, this implies that a monetary union is unfavorable for a group of countries with asymmetric trade shocks in the context of crisis prevention.   

          This result comes from the fact that the pooled foreign reserves are directly affected by the shocks to country
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, as well as to country 
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 in the monetary union. Before joining the union, trade shocks to country 
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affect the probability of a crisis in country 
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 only through contagion channel between the two countries. After the launch of a monetary union, foreign reserves available for country 
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 double, but trade shocks to country
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directly affect the available level of foreign reserves. The probability of a crisis now depends on the new distribution of the combined trade shocks and the new critical point for a crisis. Since the initial standard deviation of trade shocks is multiplied by 
[image: image184.wmf])

1

(

2

r

+

, and the critical point for a crisis is doubled to 
[image: image185.wmf])

(

2

e

t

u

t

q

p

-

a

 for any level of ex-ante devaluation risk 
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, the normalized critical point increases in absolute value as long as the correlation coefficient is less than one.
  Therefore, the probability of a crisis in the representative country is higher than before joining the monetary union, and the changes in the probability increase when the correlation coefficient is closer to –1, as shown in Figure 5A.
  What is the economic interpretation of this mechanism? As the correlation coefficient of trade shocks between the two countries gets closer to –1, the variance of the pooled foreign reserves in a monetary union becomes smaller, and people can forecast the next period’s level of foreign reserves with more accuracy. In other words, people can better predict whether the next period’s foreign reserves will fall short of the interest payment on the foreign debt. Therefore, a high devaluation risk, triggered by a sudden deterioration in market sentiments or self-fulfilling expectations, sets off a crisis more easily.         

          It would provide more meaningful implications for East Asian countries if we allow a certain level of contagion since many countries in this region are competing in the common export markets. Figure 5B shows the results of mild contagion (
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). Compared to the previous cases, the dotted lines, representing the probability of a crisis in the monetary union, are shifted to the right and downwards in all cases. However, the tendency still exists for a monetary union to push member economies further toward a crisis zone as the correlation of trade shocks gets closer to –1. The right and downward shift of the curve comes from eliminating the contagion channel in the monetary union. With a strong institutional arrangement for a single exchange rate, a monetary union eliminates the possibility of one member country’s devaluation against the other. However, it cannot remove the possible devaluation by the union itself against the rest of the world. Therefore, the devaluation risk still influences the probability of a crisis in the union through changes in the interest rate on the foreign debt. Figure 5C shows that with a strong contagion effect (e.g.
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), the favorable effect of a monetary union emerging from eliminating the contagion channel is significant. Even with negatively correlated trade shocks (
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), the two economies evade the crisis zone once a monetary union is established.
               

C.    Probability of a crisis and a critical level of foreign reserves 

          Table 1 reports the probability of a currency crisis and the critical level of foreign reserves with which the two economies are on the verge of a crisis zone. These values correspond to the period before and after a monetary union is formed for various parameter values of contagion and correlation in the trade shocks. In the table, 
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 denotes the equilibrium probability of a crisis; 
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is the level of foreign reserves when the country is on the verge of a crisis zone before the monetary union is established, normalized by the value of no contagion channel; 
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 is the same level of foreign reserves in a monetary union; and 
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 is the standard deviation of trade shocks in the representative country. 
  For comparison, all the values are computed in terms of the representative country.

         With no contagion (
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), the critical levels of foreign reserves are higher in a monetary union for all the possible correlations in trade shocks. The higher critical level of foreign reserves implies that to stay out of a crisis zone, the economy requires a larger amount of foreign reserves. The critical level becomes higher as the correlation coefficient of trade shocks approaches –1. With a contagion channel, two effects are mixed as we have seen in the previous section: a beneficial effect from eliminating the contagion channel and an adverse effect from the asymmetric trade shocks. If the contagion channel was mild (
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) before the union, the critical level of foreign reserves is still higher in a monetary union even with highly asymmetric trade shocks (
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). If the contagion channel was strong (
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) before the monetary union launches, the positive effect from eliminating the contagion channel dominates. Hence, the critical level of foreign reserves triggering a crisis becomes lower in a monetary union even with highly asymmetric trade shocks.      

IV.   Conclusions 

          In this paper, we used a model of currency crisis with multiple equilibria and contagion to explore whether a monetary union is helpful in reducing member countries’ vulnerability to currency crises. We defined a crisis zone in which a currency crisis can occur by self-fulfilling expectations, and examined how the crisis zone changes once the countries join a monetary union. Our analysis shows that the role of a monetary union as a wall against currency crises depends on the combined effect of trade competition and the symmetry of trade shocks among member countries. If trade competition is intense and trade shocks are highly symmetric among the member countries, a monetary union can be a good idea because it pulls member countries away from a crisis zone. However, for a group of countries in which trade competition is mild and trade shocks are highly asymmetric, a monetary union may not be a good idea. It can in fact increase the countries’ vulnerability to currency crises by creating a crisis zone with a lower level of foreign debt and pushing the countries closer to the crisis zone. 

          The conventional criteria of a monetary union have emphasized the symmetry of output shocks among countries to secure a stable economy under a union-wide single monetary policy. Our analysis suggests examining another symmetry among member countries for a successful union in terms of crises prevention: the symmetry of trade shocks. Even though the crisis-hit East Asian countries have been at the center of the debates on a monetary union in this region, and our analysis also focused on the implications for these countries, it remains to be investigated whether these countries are well-suited for these new criteria, as well as for the conventional ones.  
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 Figure 1.   Equilibrium probability of a crisis and the crisis zone                                                                                            
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the right-hand side term (the probability of a crisis) in equation (7). 
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The equilibrium probability of a crisis is shown by the points in which the right-hand side curve of equation (7) cuts or tangents the 45-degree line. As 
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Figure 2A. Contagion effects with different values of 
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Figure 2B. Contagion effects with different values of 
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Figure 2C. Contagion effects with different values of 
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Figure 3A. The effect of one country’s positive probability of a crisis on 

                   the other country under different correlation of trade shocks 
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Figure 3B. The effect of one country’s positive probability of a crisis on 

                   the other country under different correlation of trade shock 

                   when there is a mild contagion channel (
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Figure 3C. The effect of one country’s positive probability of a crisis on 

                   the other country under different correlation of trade shocks 

                   when there is a strong contagion channel (
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 the right-hand side term (the probability of a crisis in country 
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) in  equation (13)

If no contagion channel exists, one country’s positive probability of a crisis does not affect the other country under any trade correlation (Figure 3A). As long as a contagion channel exists, one country’s positive probability of a crisis raises the other country’s probability of a crisis, and pushes the country towards a crisis zone. The negative effect increases as the trade correlation coefficient between the two countries goes to -1 (Figure 3B, 3C).  

Figure 4. One equilibrium occurred on the edge of a crisis zone in the 

                two-country model                                                                                     
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 the whole right-hand side term (the probability of a crisis in country 
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) in equation (13). F(Pb) is defined analogously.

An equilibrium in two identical-country model occurs at the edge of a crisis zone. Pastar and Pbstar are the equilibrium probability of a crisis in country 
[image: image269.wmf]A

and country
[image: image270.wmf]B

respectively. They are the points at which F(a), F(b) and 45-degree line meet together. The graph includes two equilibrium probabilities: one is close to zero; the other is close to one.   

 Figure 5A. The state of the representative country before and after a 

                    monetary union with no contagion channel (
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* p and F(p) represent the left- and right-hand side term in equation (13) respectively for the representative member country.  

The representative country, which was at the edge of a crisis zone before a monetary union, is pushed into a crisis zone after the union. It is pushed farther into the crisis zone if the correlation coefficient of trade shocks between member countries is closer to –1. 

Figure 5B. The state of the representative country before and after a 

                   monetary union with a mild contagion channel (
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* p and F(p) represent the left- and right-hand side term in equation (13) respectively for the representative member country.  

The representative country is pushed toward a crisis zone after a monetary union. It is pushed farther into the crisis zone if the correlation coefficient of trade shocks is closer to –1. However, the negative effect is counteracted by the positive effect from eliminating the contagion channel. If the correlation of trade shocks is close to1, the country is pulled away from the crisis zone. 

Figure 5C. The state of the representative country before and after a 

                   monetary union with a strong contagion channel (
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* p and F(p) represent the left- and right-hand side term in equation (13) respectively for the representative member country.  

The positive effect from eliminating a contagion channel dominates so that even when the correlation of trade shocks is close to –1, the representative country is pulled away from the crisis zone after a monetary union. 
Table 1. Equilibrium probability of a crisis and critical level of foreign 

               reserves before/after MU is established when the economy is on 

               the verge of a crisis zone

	
	
	 Before A Monetary

Union Is Established
	  After A Monetary

Union Is Established

	Degree of

Contagion

(
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b

)
	Correlation

in Trade Shocks (
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)
	Equilibrium

Probability of a Crisis
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)
	Critical Level of Foreign Reserves
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	Equilibrium

Probability of a Crisis
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)
	Critical Level of Foreign Reserves
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(
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	0
	0.5
	0.90
	0.0
	0.92
	0.18

	
	0
	0.90
	0.0
	0.93
	0.41

	
	-0.5
	0.90
	0.0
	0.97
	0.79

	0.05
	0.5
	0.88
	0.33
	0.92
	0.20

	
	0
	0.90
	0.46
	0.93
	0.40

	
	-0.5
	0.91
	0.58
	0.96
	0.80

	0.1
	0.5
	0.82
	0.32
	0.92
	0.20

	
	0
	0.87
	0.63
	0.95
	0.43

	
	-0.5
	0.91
	0.90
	0.97
	0.79


  * Among multiple equilibrium probabilities of a crisis, only higher probabilities are shown. The 

   lower probabilities are all close to zero.

** Normalized by the critical level of foreign reserves before monetary union in no contagion 

     case (
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At a high degree of contagion, the beneficial effect of eliminating the contagion channel with a monetary union dominates the adverse effect of asymmetric trade shocks. Even with highly asymmetric trade shocks, the critical level of foreign reserves with which each country is on the verge of a crisis zone become smaller after both countries join a monetary union.     







� Other alternatives include a currency block under the Japanese yen and a dollar peg as a long-run policy, currency swaps, regional agreements of borrowings, or establishment of a regional monetary fund as a short-run policy. For more detailed discussion about this issue, see Kim, Ryou and Wang (2000).


� See Bayoumi and Mauro (1999), Eichengreen and Bayoumi (1999), Mussa, Masson, Swoboda, Mauro, and Berg (2000) for the case of East Asia.    


� Following the convention in the literature of monetary union, I use the term symmetric or asymmetric to describe the correlation of shocks between two countries. ‘Symmetric shocks’ implies that the correlation of shocks is close to 1, while ‘asymmetric shocks’ implies that it is close to –1. 


� For more detailed derivation, see Masson (1999) pp. 589-590.


� � EMBED Equation.3  ���.


�  Equation (13) is extended version of equation (14) in Masson (1999), where trade shocks are uncorrelated.


� In the graphs, a high level of � EMBED Equation.3  ��� in the horizontal axis represents a high level of ex-ante devaluation risk in country � EMBED Equation.3  ���. 


� Equation (13) can be rearranged as � EMBED Equation.3  ���� EMBED Equation.3  ���. The second term is the increased probability of a crisis in country � EMBED Equation.3  ���by the positive probability of a crisis in country � EMBED Equation.3  ���through a contagion channel. 


�  Since we are focusing on the ‘bad’ situations, we assume that the perceived devaluation risk � EMBED Equation.3  ���and � EMBED Equation.3  ��� are close to 1.   


� For a more detailed discussion about the process of equilibrium within the case of uncorrelated trade disturbances, see Masson (1999) pp.596-598.


� In the graph, � EMBED Equation.3  ��� and � EMBED Equation.3  ��� are given as � EMBED Equation.3  ���


� Since the two countries are identical except for the distribution of trade shocks, the common exchange rate is the same as each individual country’s exchange rate before the monetary union was established.


� See equation (10) and (11). Under the assumption that member countries are identical, the equation for the trade balance of each country becomes � EMBED Equation.3  ���.


� This is the condition for the multiple equilibrium solutions for the probability of a currency crisis in the monetary union, expressed in terms of individual country’s parameters. It is analogous with the sufficient condition in one-country case as equation (9)


� We use the terms ‘before’ and ‘after’ for an exoposition purpose although our analysis is comparative static.  


� See equation (14). 


� This is the case when the devaluation risk � EMBED Equation.3  ��� is high, so that the critical point is positive with given � EMBED Equation.3  ���and � EMBED Equation.3  ���.  For low values of � EMBED Equation.3  ���, so that the critical point is negative, the probability of a crisis is less than before a monetary union. However, this case is not of interest in this paper. 


� Of course, the two economies may go into the crisis zone with more asymmetric shocks even when a strong contagion effect existed before a monetary union launched. Our experiment shows that this is the case if � EMBED Equation.3  ���when � EMBED Equation.3  ���.


� Since the lower equilibrium probabilities of a crisis are very close to zero in all cases, I only show the higher equilibrium probabilities.
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