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1.
Introduction

Understanding the nature of cross-market dynamics and emerging market integration underpinning the behaviour of sovereign bonds issued in international markets in a regional setting has important implications for market participants, market practitioners and policy makers. The importance of regional dynamics has been emphasised in recent research (see, for example, Diaz-Weigel and Gemmill 2006; Kamin and Kleist 1999; Eichengreen and Mody 1998). Obtaining vital information on long-run equilibrium relationships is important for fund managers to enable them to make necessary adjustments to their portfolios to monitor and manage their risk exposure. In addition, to make interest rate and pricing decisions, policy makers and practitioners require vital information on long-run equilibrium relationships across markets with different credit classes of seemingly homogenous instruments, such as Latin American sovereign Eurobonds issued in international markets.
Investigation into the notion of emerging market integration with global market forces has been mainly examined across national equity markets and different regions (see Bekaert and Harvey 1995; Bekaert, Harvey and Lumsdaine 2002; Bekaert, Erb, Harvey and Viskanta 1998; Carrieri, Errunza and Hogan 2007; de Jong and de Roon 2005; Chambet and Gibson 2008). These studies focused on integration versus segmentation of global equity markets. On the other hand, investigation of the issue of bond market integration has concentrated on mature markets (see Ilmanen 1995; Clare, Maras and Thomas 1995; Mills and Mills 1991; Arshanapalli and Doukas 1994; Sutton 2000; Barr and Priestley 2004; Yang 2005; Kim, Lucey and Wu 2006).
Ilmanen (1995) examined the effect of integration of six markets (US, UK, Canada, France, Germany and Japan) using long-maturity government bonds. He found strong evidence of integration across mature bond markets. On the other hand, Clare, Maras and Thomas (1995) using the daily yield of mature market bonds (US, UK, West Germany and Japan) found no cointegrating relationship between these markets. The study focused on bonds with less than 5-year maturity to test market integration through a multivariate cointegration framework. Similarly, Mills and Mills (1991), investigating four major bond markets, find no integration. Arshanapalli and Doukas (1994) investigated the temporal relationship between Eurodeposit instruments of five different maturities for different currencies
 and found several cointegrating factors binding them together for the period between 1986 and 1992. Their multivariate cointegration test for dependency on five maturity sets of seven dimensional systems reveals that the cointegrating structure is stronger at the short end rather than at the long end of the maturity spectrum. Focusing on a particular maturity sector, Sutton (2000) examined the 10-year bond yield of five mature markets and found the term premia at the long end of the term structure to be both time-varying and positively-related across the markets. Barr and Priestly (2004) investigate bond market integration using bond index data belonging to five mature markets and the World index. Using asset pricing methodology, they find partial integration of national bond markets into world markets. Yang (2005) confirms the existence of linkages across industrialized countries. Kim, Lucey and Wu (2006) examine the time-varying level of financial integration of European markets using government bond indices of European economies (Czech Republic, Hungary, Poland, Belgium, France, Ireland, Netherlands, UK and Germany) in the region. Their test was to see how the Euro zone markets were integrated with Germany. They found strong evidence of linkages between Euro zone markets and Germany. However, the nature of financial market integration, allowing for Autoregressive Conditional Heteroskedastic ARCH effects in the system and uncovering the true dimension of the systems, was not explored in the above research.
The literature in the area of cointegration testing, in the context of ARCH effects, is still developing. For low-dimensioned systems, Lee and Tse (1996) and Silvapulle and Podivinsky (2000) indicate that while the Johansen (1988) cointegration test tends to over-reject the null hypothesis of no cointegration in favour of finding cointegration, the problem is generally not very serious. However, Hoglund and Ostermark (2003) conclude that the Eigen values of the long-run information matrix for the Johansen (1988) cointegration test are highly sensitive to conditional heteroskedasticity and the multivariate statistic may only be reliable in the context of homoskedastic processes. This latter finding, regarding the size of the cointegration test, becomes increasingly pronounced the more integrated the ARCH process being considered. Empirical contributions in modelling common stochastic trends in higher dimensioned currency series with ARCH effects accounted for, are reported in Alexakis and Apergis (1996), Gannon (1996) and Aggarwal and Muckley (2010), and for equity series, in Pan, Liu and Roth (1999). Reported results indicate that the ARCH effects and their variants exert a significant and deleterious impact on the statistical test’s power properties. There are a number of other important and interesting issues to consider. First, in cases where higher dimensioned systems may exhibit a less-integrated ARCH effect, the gains for allowing for ARCH effects may be diminished. For example, Thuraisamy (2010) finds significant lead-lag effects in BEKK_MGARCH models within pairwise Latin American international sovereign bonds. These lead-lag effects in conditional volatility diminish the contemporaneous integration ARCH effects.
Generally we observe strong contemporaneous conditional volatility (integrated ARCH) effects across sets of currencies and international stock market indices observed on a daily basis. There can be interesting cases in higher-dimensioned systems where contemporaneous ARCH effects are less important because of the nature of the market mechanisms. This can be the case for international bond markets where portfolio unwinding is more protracted.
There is a second important modelling issue related to the evolution of macroeconomic data reported in  Johansen and Juselius (1990), and for financial prices observed at relative high frequency reported in Gannon (1996). Generally, currency returns can be well characterized as I(0) series with zero mean. It follows that the observed currency levels can be characterized as I(1) series with non-zero mean. Stock index returns could be generally well-characterized as I(0) series with non-zero mean (the return on holding the assets above the risk-free rate). It follows that the observed stock index levels can be characterized as I(1) series with non-zero mean and drift (linear trend). Sovereign bond returns can be characterized as (0) series with non-zero mean and drift. Then sovereign bond levels may be characterized as I(1) series with non-zero mean and linear and quadratic trends. 

The third consideration is of the dimensionality of the system of equations and the number of common stochastic trends incorporated in the tests. Inclusion of irrelevant variables leads to comparison with an overdimensioned critical value which assumes the dimension of the system to be correct. A common problem with likelihood ratio statistics and one often reported in multivariate applications in detecting the appropriate number of zero eigenvalues, is that q = 0 is often strongly rejected while Likelihood Ratio tests q < 1< (p-1),  < q are often insignificant. Overspecifying the number of variables entering the system reduces the power of the multivariate procedure, since the adopted degrees of freedom for the test can severely overstate the underlying degrees of freedom for the true sub-system. The application of Johansen’s Likelihood ratio testing procedure presupposes knowledge of p, the correct number of variables linked by one or more cointegrating vectors.
In response to the preceding discussion, the Johansen (1988) and a modified Johansen testing procedure is estimated and reported. Specifically, following Gannon (1996), we adopt a modified test for common roots in which we account for Generalised Autoregressive Conditional Heteroskedastic (GARCH) effects in the correlating combinations of residuals. The same Latin American international sovereign bond dataset is employed as reported in Thuraisamy (2010) where significant lead-lag effects in conditional volatility are reported in subsets of countries. The following specific modifications to the testing procedures of Johansen (1988) and Gannon (1996) are incorporated:
(i)    Sovereign bond returns are characterized as (0) series with non-zero mean and drift. The sovereign bond levels are then characterized as I(1) series with non-zero mean and linear and quadratic trend.
(ii)    We sequentially reduce the dimension of the variable set to uncover important links within the multivariate frameworks. As well, the second moment effects are allowed to enter via a modified test statistic constructed from the canonical weights. This modified test is a truncated version of Johansen’s likelihood ratio test which is constructed from the largest root from the system and allows for common GARCH effects. In the absence of common GARCH effects, the limiting parameter value for the test reduces to the square root of the maximum eigenvalue from Johansen’s canonical correlations procedure. 

As well as considering the above econometric issues, we also focus on a neglected area for this empirical research application. There is a gap in the literature in terms of risky sovereign bond issues denominated in a single currency, belonging to different emerging markets, in a regional setting. This study attempts to fill this gap in the literature by investigating the cross-market dynamics of Latin American risky sovereign Eurobonds denominated in US dollars. Markets with the higher credit quality tend to dominate the price behavior of the region, and the lower credit quality markets usually follow the dominant players forming sub-regional clusters (see Batten, Hogan and Pynnonen 2000)
. In the event of a credit shock in the region, the behavioural dynamics can drastically change, prompting credit quality driven regrouping.

The paper is organised as follows: In Section 2 we outline the methods used in this study. Section 3 outlines data used in this study and reports the results. Section 4 concludes the paper.
2.
Method
The standard Vector Autoregressive (VAR) representation of the levels of processes 
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 is a function of its own past values and the past values of other variables in the system, plus an error term. Generally, the structure is symmetric in that p equal-lags of all variables in the system enter each of the N equations in the system.
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c is the constant term and t is an assumed independent Gaussian N-dimensional with mean zero and variance 
The VAR model is defined by placing no restrictions on the parameters (c, p Equation (1) can be extended to include either or both linear (ct) and quadratic trends (
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A convenient representation of the common stochastic trend of the same model is:
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is an assumed independent Gaussian N-dimensional with mean zero and variance 
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The VAR model is defined by letting the parameters 
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 be unrestricted. Equation (2) can also be presented by incorporating the mean 
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 and linear trend (ct), implying a linear trend and quadratic trend in the levels equation. Including a trend in Equation (2) with initial values X-k’…………………., X0 and errors that are assumed identically and independently distributed in N-dimensions 
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 a stationary process with 
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 in Equation (3) has a quadratic trend and the stochastic part of 
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 is a non-stationary I(1) process, but they become stationary when they are differenced. The parameters 
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 indicate the deterministic part of the model. The quadratic trend can be eliminated by linear combination which then contains a linear trend which cannot be eliminated by the cointegrating relations. It is possible that bond series, especially excessively volatile emerging market series, may contain a quadratic trend which requires the application of the theory of Johansen (1991) for I(2) and I(1) with trend processes.
2.1
Common stochastic trends
The residual generating process of the Johansen (1988) procedure involves two steps. The first step of the Johansen procedure involves testing the order of integration of the variables in the system. The second step involves generating a vector of residuals 
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 from the vector of differences of the series, and the vector of lagged level of the series in the first step. The residuals 
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 enter the second step of the Johansen procedure by identifying the common roots via a canonical correlation procedure. This residual generating process is captured by the following auxiliary regressions for the differences and the lagged levels.
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When equation (4b) contains a constant, linear trend and quadratic trend, equation (4a) contains a constant and linear trend. This is the procedure we follow in the analysis in this paper. The Error Correction Model for these types of processes can be represented as 
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 is the variance-covariance matrix of  
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, this is just a Seemingly Unrelated Regression (SUR) system. The Johansen procedure concentrates all parameters from the log likelihood function in two steps. Both steps rely on the information content of 
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 so that the log likelihood can be sequentially concentrated using Equation (5).
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The estimate of the error variance is 
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 is found by solving 
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 in calculating the Q(r) calculated value of the test statistic. 
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is the number of observations in the current sample; P is the lag of the VAR and N the dimension of the system. We report results using 4 lags and also the optimal number of lags as determined by the Akiake Information Criterion (AIC). Further technical detail of the Johansen procedure is documented in Appendix A.
2.2
Three step procedure
The vectors of residuals of 
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in the Gannon (1996) procedure are, essentially, residuals from the auxiliary regressions equations (4a) and (4b). The vectors of residuals 
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 are generated following the suggestion of Johansen and Juselius (1990). Their procedure can be viewed as similar to the unit root test of Said and Dickey (1984), where the lagged level enters at 
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(6b)
As is the case with equations (4a) and (4b), when equation (6b) contains a constant, linear trend and quadratic trend, equation (6a) contains a constant and linear trend. This is the procedure we follow in the analysis in this paper.
In modelling the first step of the three-step procedure, we first estimate the residuals 
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through a VAR process represented by the auxiliary regressions captured by equations (6a) and (6b). Step 2 of this procedure estimates the canonical correlations of the stacked residuals from step 1, with lagged level residuals at time 
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t = 1 . . . . . T
where r refers to the ith pair of canonical variates of U and V orthogonal to all other U and V. Equations (7a) and (7b) can be generated to express all r pairs of canonical correlations so that the notation can be augmented for r > 1. We have also generated the weights for 
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 from the orthogonal residuals in step 1. We expect that in some cases for high dimensional systems where the first and second roots of the system may be significant and, therefore, important when establishing the stochastic portfolio weights. This can occur, for example, in a four-dimensional system where separate pairs of price process are highly correlated with pairs but not across pairs. Casual observation of the loadings of the standardised canonical weights reveals these linkages. The third step involves the estimation of OLS and GARCH equations U1 and V1 for I =1, ……..,N max.
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In this application, the dominant first root is r = 1.
 An expanded Matrix representation of the procedure is documented in Appendix B. The presence of GARCH effects in any 
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 if the loadings are different from zero. Allowing for GARCH, the estimation helps to check the robustness of the OLS portfolio weight, 
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, for potential construction of the stochastic weight, at this stage. By employing equations (4a) and (4b), we are able to identify the portfolio weights for the deterministic part of the model. By forward shifting the data we are able to obtain projections for portfolio allocation adjustment using the weights. This procedure can be set up as a dynamic estimator. When we account for the stochastic components generated from equations (6a) and (6b), and attach the weights defined in equations (7a) and (7b) to the estimate of 
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from equation (8), we are able to replicate the procedure described for determining the deterministic component of the portfolio and weights. However, for the example provided in this paper, we restrict attention to estimating and identifying the deterministic and stochastic portfolio weights for a subset of matched maturity Eurobonds from the Latin American markets.
Before discussing the results from the three-step procedure, some caveats are in order. In the first step of this procedure, we employ the levels of the series at time t-1 in equations (6a) and (6b) rather than at time t-p-1 in the Johansen procedure.
What follows is a comparison between the trace statistic of Johansen and p from the three-step procedure to uncover common links and common stochastic trends. The advantage of the latter procedure lies in identifying the weights, whereas the former provides a statistical test but does not help in identifying the weights.
3.
Data and results

The purpose of this empirical exercise is to measure the nature of market integration in emerging Latin American international sovereign bond markets by uncovering the common stochastic trends that are present in those markets. In addition, the investigation aims to identify the deterministic and stochastic portfolio asset allocation weights. This is achieved by setting the modelling framework to capture the cross-market stochastic component by focusing on the dominant common factor.
3.1
Market features
According to the Emerging Market Trading Association (EMTA), the trading volume for emerging market debt instruments
 was US$730 billion in the early part of the 1990s. Emerging markets experienced tremendous growth in the latter part of the 1990s, and especially in the lead up to the Asian financial crisis when trading volume reached approximately US$6 trillion. Following the Asian financial crisis, the volume of trade declined to US$4.2 trillion in 1998 and US$2.2 trillion in 1999. However, the market subsequently recovered and trading volume reached US$4.7 trillion by 2004, with this growth continuing. Market participants in emerging fixed income markets include major commercial banks, investment banks, governments, insurance companies, pension funds, mutual funds and wealthy individuals. According to the EMTA, the trading in emerging market debt instruments takes place orally over the counter (OCT) where brokers, dealers and investors from different countries are connected informally through a network of indicative broker screens. This provides the advantage of counterparty anonymity. This counterparty anonymity is ensured by maintaining the anonymity of bids and offers from dealers. Market-making is carried out by participating dealers informally, and ensures the provision of sufficient liquidity. Brokers involved will have offsetting buy and sell activities with different dealers and the identities of the dealers are not divulged, even after the transaction is completed. Settlement takes place on a T+3 business day via clearing and settlement systems. The Depository Trust Company (DTC), Euroclear and Cedel Bank Clearance are the clearing and settlement systems used for international bonds issued by the Latin American countries. According to information provided in the prospectuses of various international bond issuances, the initial settlement through the DTC involves a credit entry on its book entry system when the issuance is made by a particular country. Investors who hold these instruments through DTC are to follow the settlement practices applicable to global bond issues, while those investors who hold their interest through a Euroclear or Cedel bank account are to follow the procedures applicable to conventional Eurobonds. 
3.2
Data

Data employed in this study include 18 US dollar denominated sovereign Eurobonds issued by five key Latin American issuers (Brazil, Chile, Colombia, Mexico and Venezuela). In selecting the sample, we ensured that only US dollar denominated Eurobonds with adequate liquidity and no call provision entered our sample. We also ensured that only those bonds with duration greater than one year as a minimum requirement would be included in our sample. The search revealed 18 Latin American sovereign bonds belonging to Brazil, Chile, Mexico, Colombia and Venezuela that fitted our criteria. Appendix D outlines the key features of the sample of bonds used in this study. The daily bid closing prices of 18 US dollar denominated sovereign Eurobonds of key Latin American markets were obtained for the period from 25 February 2000 to 13 January 2006 (1483 observations) from a bond database provided by Reuters and Bloomberg. This sample period was chosen in order to have the maximum number of series and daily yield observations covering a significant credit event which occurred in the region when Argentina defaulted in December 2001. These 18 bonds are clustered on the basis of maturity into systems of bond clusters. Altogether, there are five clusters maturing in 2007, 2008, 2009, 2020s and 2030s. Essentially, the results from the Johansen’s multivariate test for stochastic trends were reported and a modification of the Johansen procedure which can account for the common volatility. Sequential dimension reduction procedure was applied to individual clusters to uncover the common roots belonging to the clusters.
All eighteen series were tested against the null hypothesis of a unit root using τ, τu and τt versions of the Augmented Dickey-Fuller estimating equations with lag length selected via an AIC criterion. We could not reject the null for all series using the MacKinnon (1990) critical values. Each cluster consists of three series (2007,2008) and four series (2009,2020,2030) with the dimension of individual clusters reduced sequentially to establish important cross-market dynamics. To establish the cross-market dynamics and the appropriate forward looking portfolio weights, we report the OLS and GARCH(1,1) adjusted results.
3.3
Test results

Results for all five clusters using the Johansen procedure, and the modified three-step procedure to test for common stochastic trends across five different international bond markets of Latin America, are reported in Tables 1 to 5. For the Johansen’s procedure, the study reports the results for four lags as well as the optimal lags chosen based on the AIC. The AIC on no occasion suggests a lag length greater than four lags. Although the study reports the results satisfying the AIC criteria in Tables 1 to 5, the discussion of results is limited to the preferred four lags. The study has a maximum of four markets in any one of the clusters. By invoking the sequential dimension reduction methodology in this study, different combinations of markets are generated. This allows the test to capture the effect on market integration by excluding any individual market from a given system of clusters. Accordingly, the reduction of one dimension produces four combinations of three markets in clusters which have four markets in the system (groups maturing in 2009, 2020s and 2030s). Next, the study reduces the dimension of the series in each cluster to two, and examines which bivariate combinations of markets are bound together.
3.3.1
Cluster 1 – system of bonds maturing in 2007
The cluster forming the 2007 maturity series comprises three Latin American markets (Colombia, Mexico and Venezuela)
 and the results for the pre-Argentine default and post-Argentine default periods are reported in Table 1.
Pre-Argentine default period: The Johansen procedure identifies one common stochastic trend in the system of three markets representing Colombia, Mexico and Venezuela. The three-step procedure results, although not supported by the GARCH adjusted results, confirm the findings of those from the Johansen procedure for the systems of three markets. When the three dimensions system for 2007 was reduced to exclude any one of the markets, the study finds one common stochastic trend for the Colombia-Mexico combination. However, the three-step procedure results suggest the presence of common stochastic trends across all bivariate combinations. Examining the canonical weights from Appendix B1 suggests that the Mexican market with the higher credit quality (BBB-) and the Colombian market with the credit quality of (BB) are bound together, sharing almost the same level of dominance in the relationship. Observing the signs of the canonical weights suggests a short position in the Mexican market and a long position in the Colombian market.
Post-Argentine default period: The post-Argentine default analysis indicates similar results, with one exception. The exception is a new relationship arising between the Mexican market and the Venezuelan market. Observation of the signs of the weights suggests a short position in the Venezuelan market and a long position in the Mexican market. The three-step procedure results, in line with the pre-Argentine default results, indicate the presence of a common stochastic trend across all combinations of markets in the 2007 maturity cluster. The Venezuelan market, with the lowest credit quality (CCC+) of those markets in this study, tends to follow the higher credit quality market of Mexico. Examining the pre- and post-default scenarios in the light of both procedures, this study uncovers a unique relationship, default period. The Venezuelan market ties up with the Mexican market during the post-crisis period with the suggested short position in the Venezuelan market. Employing the three-step procedure uncovers a strong presence of credit quality driven common stochastic trends binding different combinations of markets, both during the pre- and post-Argentine default sample for the 2007 series. 

3.3.2
Cluster 2 – system of bonds maturing in 2008

Similar to cluster 1, the 2008 maturity cluster has a system of three Latin American markets, representing Brazil, Colombia and Mexico
. The results for the pre-Argentine default and post-Argentine default periods are reported in Table 2 for this cluster. 

Pre-Argentine default period: The investigation finds the presence of one stochastic component under the Johansen procedure for the three-market combination. This result is confirmed by the three-step procedure. When the dimension was reduced by one dimension to exclude any one of the markets, the analysis confirms the presence of one common stochastic trend for the Brazil-Mexico combination and the Colombia-Mexico combination. The three-step procedure suggests the presence of common stochastic trends across all three bivariate combinations, despite the absence of support from the GARCH-adjusted procedure for two combinations (Brazil-Colombia and Colombia-Mexico). Observing the canonical weights for the Colombia-Mexico combination suggests a long position in the Mexican market compensated by a short position in the Colombian market. On the other hand, the Brazilian-Mexican combination suggests a short position in the Mexican market and a long position in the Brazilian market. Given the turmoil experienced during the pre-crisis, it is difficult to explain the relationship.

Post-Argentine default period: Contrary to the pre-Argentine default results, the study finds no stochastic components for any of the combinations except for the Colombia-Mexico bivariate combination under the Johansen procedure. The three-step procedure, however, finds evidence supporting the presence of a common stochastic trend in all combinations except for the Brazil-Colombia combination. Examining the pre- and post-Argentine default for the 2008 combinations confirms the relationship between the Colombian market and the Mexican market. A relationship continues to persist between these two markets despite the credit event triggered in the region in December 2001. Observing the canonical weight suggests a short position in the Colombian market, compensated for by a long position in the Mexican market.
3.3.3
Cluster 3 – system of bonds maturing in 2009
The cluster representing the 2009 series comprises four Latin American markets (Brazil, Chile, Colombia and Mexico)
. Table 3 reports the results for the pre- and post-Argentine defaults.
The cluster representing the 2009 series comprises four Latin American markets (Brazil, Chile, Colombia and Mexico). The results for the pre-Argentine default and post-Argentine default are reported in Table 3.
Pre-Argentine default period: Although the Johansen test statistic indicates strong evidence of a common stochastic trend for all four series, the study finds only two common stochastic trends across the subsets of Brazil, Chile, Colombia and Mexico. Of the combinations of three markets, one common stochastic trend is found in the combination representing Brazil, Colombia and Mexico, and two common stochastic trends are found for the Chile, Colombia and Mexico combination. Reducing one dimension further allows the creation of six combinations of bivariate series, effectively representing two markets in each combination. Of these six combinations, this study finds four bivariate combinations providing evidence of a common stochastic trend (Brazil-Mexico, Chile-Colombia, Chile-Mexico and Colombia-Mexico). Looking at the relationship in the light of combinations formed on the basis of three dimensions and two dimensions, this study identifies a link forming the Chile-Colombia-Mexico tri-market. Observing the canonical weights suggests a short position in the Mexican market compensated for by a long position in the Chilean and Colombian markets. There is a weak link between the Brazil-Mexico combination but this link seems to dissipate in the presence of Chile in the three-market combination. This suggests that, during the pre-Argentine crisis period, relatively lower credit quality markets (Mexico and Colombia) integrated with the higher credit quality Chilean market (BBB+) to form a sub-region within Latin America in the series maturing in 2009.
However, although this latter conclusion is supported by the OLS results, it is not supported by the GARCH-adjusted three-step procedure. Both Johansen and OLS three-step testing procedures may be failing to account for common volatility within the series. The only case that supports a common factor for both OLS and GARCH-adjusted estimates are for Brazil, Chile and Columbia, for which the Johansen test statistic is significant at the optimal lag and at the 10% level for four lags. With the paired results, there is general agreement in identifying the common stochastic trend for both Johansen and the three-step testing procedures. The exceptions are Columbia-Mexico dropping out with the GARCH adjustment, and Brazil-Columbia becoming significant. It may be that failure to account for common volatility shocks leads to an incorrect choice of three markets with a common stochastic trend.
Post-Argentine default period: Post-default evidence suggests one common stochastic trend across the four markets comprising Brazil, Chile, Colombia and Mexico from the Johansen procedure. The three-step procedure results strongly support those of the Johansen procedure with respect to this combination of markets. When dimensions are reduced to exclude any one of the markets, it confirms the presence of one common stochastic trend for the latter procedures in the two combinations when excluding Brazil and Colombia. Observing the common stochastic trend on a bivariate basis reveals that links are present only in two combinations (Chile-Mexico and Colombia-Mexico) for the Johansen procedure. For the three-step procedure, these combinations, as well as those of Chile-Columbia, show strong evidence of a common stochastic trend. Examining the trivariate and bivariate combinations uncovers common roots existing in the Chile-Colombia-Mexico combination, suggesting that the integrated market phenomenon driven by credit quality in the pre-crisis period continues during the post-crisis period as well. The Brazilian market fails to share the common forces that exist in the other three markets forming the 2009 cluster during the pre-and post-Argentine default.
3.3.4
Cluster 4 – system of bonds maturing in 2020s

The cluster forming near 2020 maturity series bonds comprises four Latin American markets (Brazil, Colombia, Mexico and Venezuela)
. The results for the pre-Argentine default and post-Argentine default are reported in Table 4.
Pre-Argentine default period: We find no common stochastic trend when all four markets were included in the Johansen testing framework. Following the same pattern as in the 2009 analysis, none of the combinations when any one of the markets is excluded reveals any indication of market integration using this procedure. When dimensions are reduced to represent a bivariate setting, two combinations (Brazil-Mexico and Colombia-Mexico) reveal common stochastic trends. In contrast, the three-step procedure suggests common stochastic trends within all of the four, three and two cluster sets, except for GARCH-adjusted Columbia-Venezuela. However, the optimal lag as determined from the AIC for the Johansen procedure suggests a lag length greater than one on only two occasions. So, there may well be much credibility attached to these three-step procedure results. If common stochastic trends are present within these bonds they may be only at very short lag.
Post-Argentine default period: A similar pattern is observed during the post-default period revealing no common stochastic trend in the four series and three series from the Johansen procedure. On a bivariate basis the Colombia-Mexico link continues to exist whilst a new relationship seems to evolve between Brazil and Venezuela from using the Johansen test. On the other hand, Brazil-Columbia-Mexico and Columbia-Mexico-Venezuela clusters and all of the pairwise clusters, apart from the GARCH-adjusted Brazil-Columbia cluster, show evidence of common stochastic trends. 
3.3.5
Cluster 5 – system of bonds maturing in 2030s

Cluster 5 represents a long-term series maturing near 2030 and comprises three Latin American markets (Brazil, Mexico and Venezuela)
. The results for the pre-Argentine default and post-Argentine default are reported in Table 5. Note that there are only three markets with long-dated maturities. Although we have included Brazil 2027 and Brazil 2030 bonds, the focus should be on each of these separately with the Mexican and Venezuelan bonds. Matching both the Brazilian bonds within clusters shows evidence of strong common stochastic trends. This latter feature highlights the fact that there are strong term structure effects within these markets. We will ignore this feature in the discussion and concentrate on results in the right-hand side of the tables.
Pre-Argentine default period: There are no significant common stochastic trends among the long-term bonds belonging to Brazil, Mexico and Venezuela in a trivariate Johansen framework. However, there are links between Brazilian bonds and Mexican bonds in a pairwise relationship. Similarly, the Venezuelan market is linked with the Mexican market using the Johansen procedure. On a pairwise basis, there appear to be common stochastic trends within all clusters. Both OLS and GARCH-adjusted results indicate a common stochastic trend for the Brazilian 2027 bond with the other Latin American markets.
Post-Argentine default period: Notably, a similar pattern is emerging during the post-default period. No market integration in the three series on a cross-market basis from the Johansen procedure is evident. On a bivariate basis, the Venezuelan market was linked with the Mexican market during the pre-default period. However, this link breaks down during the post default period. On the other hand, based on the Johansen procedure, the Venezuelan long-bond is linked with the Brazilian bond maturing in 2030. The three-step procedure identifies common stochastic trends for the pairwise combinations using both OLS and GARCH-adjusted estimates. Further, common stochastic trends are identified for the combination of Mexico-Venezuela with the Mexican bonds maturing in both 2027 and 2030.
4.
Conclusion
The results from investigating the cross-market dynamics that exist in emerging market settings, using five clusters of 18 sovereign Euro bonds issued in markets by major Latin American issuers (Brazil, Chile, Colombia, Mexico and Venezuela), were reported in this paper. The sample period is from February 2000 to January 2006, with sub-sample results reported for the pre- and post-Argentinean crisis periods. Identification of common stochastic trends provides strong evidence of dynamic linkages between groups of Latin American markets. The Johansen procedure provides less evidence of common stochastic trends for the longer-dated maturities. This study employs the finite sample correction in calculation of these test statistics based on the premise that conventional menu driven routines may be over-rejecting the null of no common stochastic trend. However, the three-step procedure does provide evidence of common stochastic trends at longer maturities for both pre- and post-crisis samples. This study employs Johansen’s and a modified three-step procedure, enabling the generation of portfolio adjustment weights while also accounting for common volatility effects across markets. The bonds are grouped by maturities across different markets in the Latin American region. With the presence of a structural break around the Argentine default, pre- and post-default samples are independently investigated.
This study uncovers evidence of credit quality driven cross-market links that have resulted in the formation of sub-regional links across the Latin American markets investigated. From examining the canonical weights of individual groups in various combinations, it is evident that grouping during the pre- and post-crisis periods is mainly driven by credit quality status.
This study further enhances the understanding of bond market behaviour with respect to regional factors and country-specific fundamentals advocted by the previous studies of Diaz-Weigel and Gemmill (2006), Kamin and Kleist (1999), and Eichengreen and Mody (1998), among others.
As noted previously, in the first step of the VAR estimation, the three-step procedure focuses on the lagged level of the series at time (t-1) rather than at time (t-p-1), as in the Johansen procedure. In addition, the three-step procedure focuses only on the dominant root from the canonical correlations procedure, whereas the Johansen trace statistic considers all roots from each system. It follows that the three-step procedure could be considered as a truncated variant of the Johansen testing procedure. What needs to be further investigated is the underlying distribution of the adjustment parameters obtained from step three. Alternatively, the distribution of the statistic may be obtainable through bootstrap methods.
What is of further interest is extending the three-step procedure to identification of more than one dominant root. This should be important in larger systems where subsets of common stochastic trends can be identified. The calculated weights could then be employed to better reflect overall stochastic portfolio adjustment. This extension is, in principle, straightforward but not reported in this set of results. Again, the underlying distribution, or the bootstrap distribution of adjustment parameters obtained from analysis of multiple dominant roots, needs to be determined. An advantage is that, because the constructed variates entering the third-step are orthogonal to each other, the distributions will be additive in the case of a joint test of two or more adjustment parameters.
Another approach is to model the GARCH-adjustment prior to step three, or to look at including a M-GARCH structure within the three-step procedure. All of these suggestions may generate areas of future research and applications in other markets, such as currency and stock markets, where responses to shocks are much more pronounced than in bond markets. One issue that requires exploration is the possible over- or under-rejection of the null of no common stochastic trend via the Johansen test in the presence of conditional heteroskedasticity.
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Table 1: 2007 Series

	Pre-Argentine default period (456 observations)

	Johansen procedure

	                                 Three series
	Two series

	
	CO-MX-VN
	CO-MX
	CO-VN
	MX-VN

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.007(4)*
	0.007*
	0.000(4)*
	0.000*
	0.251(4)
	0.251
	0.103(4)
	0.103

	 H0:r<=1
	0.4116(4)
	0.411
	-
	-
	-
	-
	-
	-

	Three-step procedure

	                                 Three series
	Two series

	
	CO-MX-VN
	CO-MX
	CO-VN
	MX-VN

	OLS
	0.076*
	0.068*
	0.062*
	0.097*

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	GARCH
	0.002
	-0.038
	0.031*
	0.097*

	
	(0.939)
	(0.341)
	(0.001)
	(0.004)

	
	
	
	
	

	Post-Argentine default period (1027 observations)

	Johansen procedure

	                                 Three series
	Two series

	
	CO-MX-VN
	CO-MX
	CO-VN
	MX-VN

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.047(4)*
	0.047*
	0.013(4)*
	0.013*
	0.451
	0.667
	0.034(2)*
	0.032*

	 H0:r<=1
	0.143(4)
	0.143
	-
	-
	-
	-
	-
	-

	Three-step procedure

	                                 Three series
	Two series

	
	CO-MX-VN
	CO-MX
	CO-VN
	MX-VN

	OLS
	0.019*
	0.010*
	0.009*
	0.017*

	
	(0.000)
	(0.001)
	(0.011)
	(0.002)

	GARCH
	0.030*
	0.004
	0.008*
	0.014*

	
	(0.000)
	(0.136)
	(0.003)
	(0.042)


Notes: (1) Opt(L) stands for the optimal lags based on AIC criterion and  “ * ” represents statistical significance at 5% or 1%. (2) The Johansen procedure reports the p-values whilst the Three Step Procedure reports the coefficient (representing weights) and the p-values. (3) CO stands for the Colombian market represented by Colombia 7.625% USD denominated Eurobond maturing in February 2007; MX stands for the Mexican market represented by Mexico 9.875% USD denominated Eurobond maturing in January 2007; VN stands for the Venezuelan market represented by Venezuela 9.125% USD denominated Eurobond maturing in June 2007.
Table 2: 2008 Series
	Pre-Argentine default period (456 observations)

	Johansen procedure

	                                 Three series
	Two series

	
	BR-CO-MX
	BR-CO
	BR-MX
	CO-MX

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.004(2)*
	0.009*
	0.174(2)
	0.125
	0.043(3)*
	0.049*
	0.006(2)*
	0.006*

	 H0:r<=1
	0.128(2)
	0.094
	-
	-
	-
	-
	-
	-

	Three-step procedure

	                                 Three series
	Two series

	
	BR-CO-MX
	BR-CO
	BR-MX
	CO-MX

	OLS
	0.026*
	0.041*
	0.065*
	0.024*

	
	(0.003)
	(0.001)
	(0.000)
	(0.001)

	GARCH
	0.020*
	0.016
	0.065*
	0.025

	
	(0.028)
	(0.499)
	(0.000)
	(0.119)

	
	
	
	
	

	Post-Argentine default period (1027 observations)

	Johansen procedure

	                                 Three series
	Two series

	
	
	BR-CO
	BR-MX
	CO-MX

	
	Opt.(L)
	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.053(3)
	
	0.599(4)
	0.083
	0.104(3)
	0.114
	0.031(2)*
	0.022*

	 H0:r<=1
	0.392(3)
	
	-
	-
	-
	-
	-
	-

	Three-step procedure

	                       Four series
	Two series

	
	BR-CO-MX
	BR-CO
	BR-MX
	CO-MX

	OLS
	0.012*
	0.003
	0.011*
	0.013*

	
	(0.009)
	(0.079)
	(0.009)
	(0.000)

	GARCH
	0.009*
	0.000
	0.005
	0.017*

	
	(0.054)
	(0.965)
	(0.382)
	(0.002)


Notes: (1) Opt(L) stands for the optimal lags based on AIC criterion and  “ * ” represents statistical significance at 5% or 1%. (2) The Johansen procedure reports the p-values whilst the Three Step Procedure reports the coefficient (representing weights) and the p-values. (3) BR stands for the Brazilian market represented by Brazil 9.375% USD denominated Eurobond maturing in April 2008; CO stands for the Colombian market represented by Colombia 8.625% USD denominated Eurobond maturing in April 2008; MX stands for the Mexican market represented by Mexico 8.625% USD denominated Eurobond maturing in March 2008.

Table 3: 2009 Series
	Pre-Argentine default period (456 observations)

	Johansen procedure

	                                 Four series
	Three series

	
	BR,CH,CO,MX
	BR-CH-CO
	BR-CH-MX
	BR-CO-MX
	CH-CO-MX

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.000(1)*
	0.021*
	0.033(1)*
	0.086
	0.205(2)
	0.233
	0.001(2)*
	0.005*
	0.001(3)*
	0.005*

	 H0:r<=1
	0.096(1)
	0.031*
	0.208(1)
	0.169
	0.037(2)*
	0.030*
	0.151(2)
	0.087
	0.015(3)*
	0.027*

	Two series

	
	BR-CH
	BR-CO
	BR-MX
	CH-CO
	CH-MX
	CO-MX

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.075(1)
	0.147
	0.165(1)
	0.066
	0.035(2)*
	0.040*
	0.014(3)*
	0.025*
	0.002(2)*
	0.006*
	0.000(2)*
	0.001*

	Three-step procedure

	                       Four series
	Three series

	
	BR,CH,CO,MX
	BR-CH-CO
	BR-CH-MX
	BR-CO-MX
	CH-CO-MX

	OLS
	0.026*
	0.023*
	0.069*
	0.027*
	0.043*

	
	(0.031)
	(0.001)
	(0.000)
	(0.004)
	(0.001)

	GARCH
	0.018
	0.015*
	0.029
	-7.55E-03
	0.021

	
	(0.095)
	(0.029)
	(0.090)
	(0.725)
	(0.490)

	Two series

	
	BR-CH
	BR-CO
	BR-MX
	CH-CO
	CH-MX
	CO-MX

	OLS
	0.023*
	0.031*
	0.077*
	0.029*
	0.079*
	0.034*

	
	(0.046)
	(0.001)
	(0.000)
	(0.001)
	(0.000)
	(0.001)

	GARCH
	0.012
	0.028*
	0.075*
	0.018*
	0.043*
	-0.018

	
	(0.411)
	(0.004)
	(0.011)
	(0.014)
	(0.010)
	(0.625)

	
	
	
	
	
	
	

	Post-Argentine default period (1027 observations)

	Johansen procedure

	                      Four series
	Three series

	
	BR,CH,CO,MX
	BR-CH-CO
	BR-CH-MX
	BR-CO-MX
	CH-CO-MX

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.000(3)*
	0.000*
	0.169(3)
	0.245
	0.000(1)*
	0.000*
	0.020(3)*
	0.0577
	0.000(3)*
	0.000*

	H0:r<=1
	0.180(3)
	0.135
	0.283(3)
	0.239
	0.348(1)
	0.139
	0.097(3)
	0.107
	0.113(3)
	0.116

	Two series

	
	BR-CH
	BR-CO
	BR-MX
	CH-CO
	CH-MX
	CO-MX

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.432(1)
	0.220
	0.175(4)
	0.175
	0.119(1)
	0.076
	0.223(2)
	0.165
	0.001(1)*
	0.002*
	0.050(4)*
	0.04*

	Three-step procedure

	                    Four series
	Three series

	
	BR,CH,CO,MX
	BR-CH-CO
	BR-CH-MX
	BR-CO-MX
	CH-CO-MX

	OLS
	0.014*
	0.005
	0.014*
	0.008
	0.187

	
	(0.000)
	(0.200)
	(0.000)
	(0.063)
	(0.000)*

	GARCH
	0.002*
	0.002
	0.008*
	0.002
	0.009*

	
	(0.024)
	(0.369)
	(0.007)
	(0.249)
	(0.000)

	Two series

	
	BR-CH
	BR-CO
	BR-MX
	CH-CO
	CH-MX
	CO-MX

	OLS
	0.009*
	0.004
	0.012*
	0.019*
	0.007*
	0.0205*

	
	(0.012)
	(0.075)
	(0.006)
	(0.002)
	(0.000)
	(0.000)

	GARCH
	0.004
	0.002
	0.007
	0.037*
	0.007*
	0.032*

	
	(0.386)
	(0.364)
	(0.317)
	(0.000)
	(0.001)
	(0.000)


Notes: (1) Opt(L) stands for the optimal lags based on AIC criterion and  “ * ” represents statistical significance at 5% or 1%.(2) The Johansen procedure reports the p-values whilst the Three Step Procedure reports the coefficient (representing weights) and the p-values.(3) BR stands for the Brazilian market represented by Brazil 14.5% USD denominated Eurobond maturing in October 2009; CH stands for the Chilean market represented by Chile 6.875% USD denominated Eurobond maturing in April 2009; CO stands for the Colombian market represented by Colombia 9.75% USD denominated Eurobond maturing in April 2009; MX stands for the Mexican market represented by Mexico 10.375% USD denominated Eurobond maturing in February 2009.

Table 4: 2020 Series 
	Pre-Argentine default period (456 observations)

	Johansen procedure

	                                 Four series
	Three series

	
	BR,CO,MX,VN
	BR-CO-MX
	BR-CO-VN
	BR-MX-VN
	CO-MX-VN

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.173(1)
	0.182
	0.086(1)
	0.085
	0.526(1)
	0.250
	0.124(1)
	0.069
	0.281(1)
	0.159

	 H0:r<=1
	0.396(1)
	0.178
	0.171(1)
	0.101
	0.425(1)
	0.210
	0.213(1)
	0.070
	0.507(1)
	0.381

	Two series

	
	BR-CO
	BR-MX
	BR-VN
	CO-MX
	CO-VN
	MX-VN

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.221(1)
	0.084
	0.135(0)
	0.044*
	 0.307(1)
	0.151
	0.007(3)*
	0.004*
	 0.385(4)
	0.385
	 0.377(1)
	0.112

	Three-step procedure

	                       Four series
	Three series

	
	BR,CO,MX,VN
	BR-CO-MX
	BR-CO-VN
	BR-MX-VN
	CO-MX-VN

	OLS
	0.036*
	0.029*
	0.039*
	0.046*
	0.033*

	
	(0.001)
	(0.003)
	(0.000)
	(0.000)
	(0.001)

	GARCH
	0.036*
	0.031*
	0.039*
	0.050*
	0.035*

	
	(0.001)
	(0.002)
	(0.001)
	(0.000)
	(0.001)

	Two series

	
	BR-CO
	BR-MX
	BR-VN
	CO-MX
	CO-VN
	MX-VN

	OLS
	0.026*
	0.043*
	0.040*
	0.031*
	0.018*
	0.045*

	
	(0.001)
	(0.000)
	(0.000)
	(0.001)
	(0.035)
	(0.000)

	GARCH
	0.022*
	0.048*
	0.040*
	0.033*
	0.017
	0.051*

	
	(0.012)
	(0.001)
	(0.001)
	(0.003)
	(0.313)
	(0.002)

	
	
	
	
	
	
	

	Post-Argentine default period (1027 observations)

	Johansen procedure

	                      Four series
	Three series

	
	BR,CO,MX,VN
	BR-CO-MX
	BR-CO-VN
	BR-MX-VN
	CO-MX-VN

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)

	H0:r=0
	0.259(2)
	0.263
	 0.300(3)
	0.325
	0.264(3)
	0.195
	0.117(1)
	0.084
	0.159(2)
	0.152

	H0:r<=1
	0.244(3)
	0.271
	0.196(3)
	0.218
	0.294(3)
	0.298
	0.144(1)
	0.096
	0.169(2)
	0.100

	Two series

	
	BR-CO
	BR-MX
	BR-VN
	CO-MX
	CO-VN
	MX-VN

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.310(4)
	0.310
	0.116(4)
	0.116
	0.048(4)*
	0.048*
	0.023(2)*
	0.050*
	0.166(4)
	0.279
	 0.064(1)
	0.317

	Three-step procedure

	                    Four series
	Three series

	
	BR,CO,MX,VN
	BR-CO-MX
	BR-CO-VN
	BR-MX-VN
	CO-MX-VN

	OLS
	0.004
	0.015*
	0.007
	0.004
	0.019*

	
	(0.076)
	(0.002)
	(0.068)
	(0.092)
	(0.001)

	GARCH
	0.003
	0.015*
	0.006
	0.003
	0.014*

	
	(.084)
	(0.000)
	(0.073)
	(0.086)
	(0.003)

	Two series

	
	BR-CO
	BR-MX
	BR-VN
	CO-MX
	CO-VN
	MX-VN

	OLS
	0.009*
	0.009*
	0.018*
	0.016*
	0.014*
	0.013*

	
	(0.038)
	(0.009)
	(0.002)
	(0.002)
	(0.003)
	(0.001)

	GARCH
	0.006
	0.009*
	0.015*
	0.014*
	0.018*
	0.010*

	
	(0.156)
	(0.012)
	(0.009)
	(0.001)
	(0.000)
	(0.006)


Notes:  (1) Opt(L) stands for the optimal lags based on AIC criterion and  “ * ” represents statistical significance at 5% or 1%. (2) The Johansen procedure reports the p-values whilst the Three Step Procedure reports the coefficient (representing weights) and the p-values. 

(3) BR stands for the Brazilian market represented by Brazil 12.75% USD denominated Eurobond maturing in January 2020; CO stands for the Colombian market represented by Colombia 11.75% USD denominated Eurobond maturing in February 2020; MX stands for the Mexican market represented by Mexico 11.375% USD denominated Eurobond maturing in September 2016; VN stands for the Venezuelan market represented by Venezuela 13.625% USD denominated Eurobond maturing in August 2018. 
Table 5: 2030 Series
	Pre-Argentine default period (456 observations)

	Johansen procedure

	                                 Four series
	Three series

	
	BR27,BR30,MX,VN
	BR27-BR30-MX
	BR27-BR30-VN
	BR27-MX-VN
	BR30-MX-VN

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.000(2)*
	0.000*
	0.000(4)*
	0.000*
	0.000(2)*
	0.003*
	0.116(4)
	0.116
	0.0688(4)
	0.0688

	 H0:r<=1
	0.025(2)*
	0.092
	0.011(4)*
	0.011*
	0.516(2)
	0.423
	0.494(4)
	0.494
	0.405(4)
	0.0.405

	Two series

	
	BR27-BR30
	BR27-MX
	BR27-VN
	BR30-MX
	BR30-VN
	MX-VN

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.000(3)* 
	0.000*
	0.011(1)*
	0.011*
	 0.403(2)
	0.479
	0.012(4)*
	0.012*
	0.537(2)
	0.429
	0.021(4)*
	0.021*

	Three-step procedure

	                       Four series
	Three series

	
	BR27,BR30,MX,VN
	BR27-BR30-MX
	BR27-BR30-VN
	BR27-MX-VN
	BR30-MX-VN

	OLS
	0.057*
	0.044*
	0.048*
	0.103*
	0.088*

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.030)

	GARCH
	0.044*
	0.034*
	0.031*
	0.174*
	0.055

	
	(0.000)
	(0.001)
	(0.011)
	(0.018)
	(0.285)

	Two series

	
	BR27-BR30
	BR27-MX
	BR27-VN
	BR30-MX
	BR30-VN
	MX-VN

	OLS
	0.043*
	0.116*
	-0.082*
	0.116*
	0.051*
	0.095*

	
	(0.000)
	(0.000)
	(0.010)
	(0.000)
	(0.002)
	(0.000)

	GARCH
	0.028*
	0.116*
	-0.082*
	0.116*
	0.051*
	0.095*

	
	(0.007)
	(0.028
	(0.008)
	(0.024)
	(0.003)
	(0.014)

	
	
	
	
	
	
	

	Post-Argentine default period (1027 observations)

	Johansen procedure

	                      Four series
	Three series

	
	BR27,BR30,MX,VN
	BR27-BR30-MX
	BR27-BR30-VN
	BR27-MX-VN
	BR30-MX-VN

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)

	H0:r=0
	0.000(4)*
	0.000*
	0.000(4)*
	0.000*
	0.000(4)*
	0.000*
	0.242(3)
	0.237
	0.342(2)
	0.312

	H0:r<=1
	0.303(4)
	0.303
	0.074(4)
	0.074
	0.240(4)
	0.240
	0.266(3)
	0.224
	0.042(2)*
	0.042*

	Two series

	
	BR27-BR30
	BR27-MX
	BR27-VN
	BR30-MX
	BR30-VN
	MX-VN

	
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags
	Opt.(L)
	4 lags

	H0:r=0
	0.000(4)*
	0.000*
	0.063(3)
	0.067
	0.206(3)
	0.256
	0.068(1)
	0.742
	0.043(2)*
	0.042*
	0.093(1)
	0.113

	Three-step procedure

	                    Four series
	Three series

	
	BR27,BR30,MX,VN
	BR27-BR30-MX
	BR27-BR30-VN
	BR27-MX-VN
	BR30-MX-VN

	OLS
	0.002*
	0.002*
	0.002
	0.011*
	0.007*

	
	(0.032)
	(0.033)
	(0.060)
	(0.013)
	(0.052)

	GARCH
	-0.6E-3
	-0.8E-4
	-0.6E-3
	0.010*
	0.007*

	
	(0.533)
	(0.917)
	(0.535)
	(0.007)
	(0.029)

	Two series

	
	BR27-BR30
	BR27-MX
	BR27-VN
	BR30-MX
	BR30-VN
	MX-VN

	OLS
	0.002*
	0.012*
	0.018*
	0.008*
	0.016*
	0.018*

	
	(0.042)
	(0.005)
	(0.003)
	(0.014)
	(0.004)
	(0.001)

	GARCH
	-0.3E-5
	0.009*
	0.0167*
	0.007*
	0.013*
	0.020*

	
	(0.997)
	(0.008)
	(0.000)
	(0.030)
	(0.004)
	(0.001)


Notes: (1) Opt(L) stands for the optimal lags based on AIC criterion and  “ * ” represents statistical significance at 5% or 1%. (2) The Johansen procedure reports the p-values whilst the Three Step Procedure reports the coefficient (representing weights) and the p-values. (3) BR27 stands for the Brazilian market represented by Brazil 12.75% USD denominated Eurobond maturing in April 2027; BR30 stands for the Brazilian market represented by Brazil 12.25% USD denominated Eurobond maturing in March 2030;; MX stands for the Mexican market represented by Mexico 11.5% USD denominated Eurobond maturing in May 2026; VN stands for the Venezuelan market represented by Venezuela 9.25% USD denominated Eurobond maturing in September 2027.
Appendix A 1
	Descriptive Statistics for the closing bid price of international sovereign bonds of Latin America
(First Difference)

	                       Pre-Argentine default period (n = 456)
	
	Post-Argentine default period (n = 1027)

	
	Mean
	Median
	Std. Dev.
	Skewness
	Kurtosis
	
	Mean
	Median
	Std. Dev.
	Skewness
	Kurtosis

	COL 7
	0.031
	0.000
	1.351
	-1.045
	116.380
	
	0.007
	0.000
	0.561
	-4.091
	60.050

	MEX 7
	0.018
	0.000
	0.966
	-0.816
	161.949
	
	-0.007
	-0.016
	0.252
	-0.508
	12.132

	VEN 7
	-0.011
	0.000
	0.605
	-0.172
	6.198
	
	0.061
	0.028
	0.874
	-1.006
	9.984

	BRA 8
	0.001
	0.000
	0.820
	-0.913
	11.564
	
	0.022
	0.047
	1.046
	-0.615
	18.331

	COL 8
	0.035
	0.000
	1.014
	0.191
	31.263
	
	0.008
	0.007
	0.605
	-3.450
	49.717

	MEX 8
	0.021
	0.010
	0.608
	-1.041
	64.339
	
	0.000
	-0.005
	0.301
	-0.248
	7.168

	BRA 9
	-0.005
	0.000
	0.797
	-0.600
	6.074
	
	0.023
	0.045
	1.236
	-1.815
	21.014

	CHIL 9
	0.020
	0.018
	0.531
	0.151
	9.465
	
	0.004
	0.002
	0.333
	-0.482
	9.214

	COL 9
	0.033
	0.010
	0.811
	-1.375
	15.052
	
	0.010
	0.023
	1.080
	-1.241
	96.525

	MEX 9
	0.015
	0.000
	0.815
	-0.168
	66.700
	
	0.001
	0.000
	0.379
	-0.240
	7.889

	BRA 20
	-0.019
	0.000
	0.843
	-0.597
	6.351
	
	0.057
	0.112
	1.361
	-2.208
	21.854

	COL 20
	0.005
	0.000
	0.883
	-0.225
	11.000
	
	0.041
	0.065
	1.124
	-1.875
	60.951

	MEX 16
	0.008
	0.000
	2.423
	0.385
	173.073
	
	0.035
	0.040
	0.818
	-0.393
	7.349

	VEN 18
	-0.010
	0.000
	0.553
	-0.387
	7.499
	
	0.057
	0.051
	0.750
	0.136
	6.350

	BRA 27
	-0.015
	0.000
	0.938
	-0.751
	10.308
	
	0.054
	0.072
	1.325
	-2.840
	49.269

	BRA 30
	-0.021
	0.000
	1.018
	-1.244
	15.045
	
	0.062
	0.100
	1.426
	-1.236
	11.223

	MEX 26
	-0.002
	0.000
	1.131
	-0.279
	10.760
	
	0.023
	0.000
	0.818
	-0.033
	43.192

	VEN 27
	0.001
	0.000
	0.820
	-0.913
	11.564
	
	0.022
	0.047
	1.046
	-0.615
	18.331


	Augmented Dickey Fuller Test 

	
	Whole sample
	Pre crisis sample
	Post crisis sample

	
	Levels
	Difference
	Levels
	Difference
	Levels
	Difference

	COL 7
	-1.436
	-20.588
	-3.240
	-12.726
	-1.290
	-14.764

	MEX 7
	-0.552
	-22.193
	-3.788
	-12.709
	-1.426
	-14.743

	VEN 7
	-1.620
	-20.033
	-0.720
	-12.551
	-1.351
	-15.536

	BRA 8
	-1.659
	-15.781
	-1.841
	-8.970
	-1.543
	-12.983

	COL 8
	-2.034
	-17.393
	-3.343
	-11.154
	-1.760
	-12.471

	MEX 8
	-0.652
	-18.118
	-3.376
	-10.370
	-1.314
	-14.439

	BRA 9
	-1.812
	-16.042
	-2.347
	-8.858
	-1.778
	-13.321

	CHIL 9
	-1.027
	-17.253
	-2.699
	-10.040
	-1.555
	-13.891

	COL 9
	-2.462
	-17.828
	-3.291
	-9.544
	-2.064
	-15.379

	MEX 9
	-1.098
	-18.407
	-3.673
	-10.521
	-1.428
	-14.346

	BRA 20
	-1.656
	-16.333
	-2.424
	-8.902
	-2.016
	-13.587

	COL 20
	-3.560
	-17.017
	-3.225
	-8.562
	-2.517
	-14.632

	MEX 16
	-3.563
	-16.271
	-3.738
	-9.244
	-2.618
	-13.268

	VEN 18
	-1.428
	-17.226
	-0.979
	-9.252
	-2.581
	-14.468

	BRA 27
	-1.615
	-17.471
	-2.561
	-9.416
	-2.081
	14.597

	BRA 30
	-1.654
	-16.222
	-2.444
	-8.447
	-2.032
	-13.607

	MEX 26
	-4.483
	-20.610
	-3.955
	-12.603
	-3.178
	-14.047

	VEN 27
	-1.488
	-17.381
	-1.910
	-9.125
	-2.253
	-14.639


         Notes:


     (1)  Skewness measures the asymmetry of the distribution and is computed as: 
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     (2)  Kurtosis measures the peakedness or flatness of the distribution and is obtained by: 
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        (3) The critical values of Augmented Dickey Fuller (ADF) tests are -3.41at 5% significance level and -3.96 at 1% significance level.

Appendix A 2
	ARCH test

	
	Whole sample
	Pre crisis sample
	Post crisis sample

	
	lag 1
	lag 5
	lag 15
	lag 1
	lag 5
	lag 15
	lag 1
	lag 5
	lag 15

	COL 7
	0.000
	0.636
	0.059
	0.002
	0.580
	0.413
	0.025
	0.924
	0.762

	MEX 7
	0.962
	0.594
	0.611
	0.947
	0.627
	0.917
	0.445
	0.376
	0.257

	VEN 7
	0.000
	0.749
	0.085
	0.000
	0.034
	0.116
	0.000
	0.017
	0.098

	BRA 8
	0.084
	0.002
	0.015
	0.006
	0.518
	0.999
	0.139
	0.000
	0.017

	COL 8
	0.000
	0.274
	0.018
	0.000
	0.002
	0.034
	0.400
	0.005
	0.786

	MEX 8
	0.513
	0.336
	0.688
	0.882
	0.534
	0.363
	0.514
	0.415
	0.272

	BRA 9
	0.000
	0.196
	0.399
	0.149
	0.754
	0.380
	0.000
	0.134
	0.235

	CHIL 9
	0.000
	0.172
	0.668
	0.000
	0.297
	0.742
	0.158
	0.821
	0.022

	COL 9
	0.000
	0.507
	0.001
	0.809
	0.395
	0.324
	0.000
	0.228
	0.012

	MEX 9
	0.530
	0.579
	0.852
	0.564
	0.811
	0.738
	0.003
	0.169
	0.441

	BRA 20
	0.023
	0.510
	0.061
	0.412
	0.568
	0.325
	0.042
	0.412
	0.176

	COL 20
	0.000
	0.423
	0.045
	0.659
	0.815
	0.969
	0.000
	0.431
	0.052

	MEX 16
	0.000
	0.768
	0.442
	0.369
	0.094
	0.075
	0.000
	0.097
	0.792

	VEN 18
	0.264
	0.494
	0.976
	0.009
	0.741
	0.320
	0.851
	0.648
	0.746

	BRA 27
	0.467
	0.331
	0.335
	0.077
	0.774
	0.369
	0.241
	0.315
	0.503

	BRA 30
	0.125
	0.010
	0.145
	0.132
	0.129
	0.299
	0.033
	0.022
	0.249

	MEX 26
	0.040
	0.908
	0.604
	0.699
	0.950
	0.849
	0.000
	0.908
	0.314

	VEN 27
	0.012
	0.365
	0.835
	0.645
	0.197
	0.041
	0.007
	0.607
	0.324


     Note: p-values for the residual ARCH test at lag levels 1, 5 and 15 have been reported.

Appendix B1 – Standardised Canonical Loadings and Portfolio Adjustment Weights
	2007 Series
	2008 Series

	Standardised Canonical Loadings - R₀  (Pre-Argentine crisis)
	 Standardised Canonical Loadings - R₀  (Pre-Argentine crisis)

	Market
	CO-MX-VN
	CO-MX
	CO-VN
	MX-VN
	Market
	BR-CO-MX
	BR-CO
	BR-MX
	CO-MX

	Colombia
	0.688
	-0.680
	0.996
	-
	Brazil
	-0.672
	0.143
	-0.398
	-

	Mexico
	-0.753
	0.770
	-
	-0.180
	Colombia
	-0.394
	0.968
	-
	-0.750

	Venezuela
	0.216
	-
	0.069
	1.004
	Mexico
	0.814
	-
	1.004
	0.822

	Standardised Canonical Loadings - R₁  (Pre-Argentine crisis)
	Standardised Canonical Loadings - R₁  (Pre-Argentine crisis)

	Market
	CO-MX-VN
	CO-MX
	CO-VN
	MX-VN
	Market
	BR-CO-MX
	BR-CO
	BR-MX
	CO-MX

	Colombia
	-1.315
	1.119
	-1.147
	-
	Brazil
	0.749
	-0.142
	0.222
	-

	Mexico
	1.253
	-1.316
	-
	-0.115
	Colombia
	1.405
	-0.999
	-
	1.270

	Venezuela
	0.455
	-
	0.431
	-0.960
	Mexico
	-1.781
	-
	-1.062
	-1.335

	Port. Adj. Weights
	0.076*
	0.068*
	0.062*
	0.097*
	Port. Adj.       Weights
	0.026*
	0.041*
	0.065*
	0.024*

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	
	(0.003)
	(0.001)
	(0.000)
	(0.001)

	2007 Series
	2008 Series

	Standardised Canonical Loadings - R₀  (Post-Argentine crisis)
	 Standardised Canonical Loadings - R₀  (Pre-Argentine crisis)

	Market
	CO-MX-VN
	CO-MX
	CO-VN
	MX-VN
	Market
	BR-CO-MX
	BR-CO
	BR-MX
	CO-MX

	Colombia
	-0.851
	0.810
	-0.321
	-
	Brazil
	-0.570
	-0.635
	1.071
	-

	Mexico
	0.014
	0.439
	-
	-0.180
	Colombia
	-0.861
	0.912
	-
	1.001

	Venezuela
	-0.388
	-
	0.866
	1.004
	Mexico
	0.328
	-
	-0.459
	-0.006

	Standardised Canonical Loadings - R₁  (Post-Argentine crisis)
	Standardised Canonical Loadings - R₁  (Pre-Argentine crisis)

	Market
	CO-MX-VN
	CO-MX
	CO-VN
	MX-VN
	Market
	BR-CO-MX
	BR-CO
	BR-MX
	CO-MX

	Colombia
	1.235
	-1.387
	1.201
	-
	Brazil
	-0.797
	1.655
	-0.764
	-

	Mexico
	-1.522
	1.325
	-
	0.988
	Colombia
	2.094
	-1.813
	-
	-1.420

	Venezuela
	-0.271
	-
	-1.000
	-0.553
	Mexico
	-1.570
	-
	1.135
	1.427

	Port. Adj. Weights
	0.019*
	0.010*
	0.009*
	0.017*
	Port. Adj. Weights
	0.012*
	0.003
	0.011*
	0.013*

	
	(0.000)
	(0.001)
	(0.011)
	(0.002)
	
	(0.009)
	(0.079)
	(0.009)
	(0.000)


Appendix B2 – Standardised Canonical Loadings and Portfolio Adjustment Weights
	2009 Series 

	Standardised Canonical Loadings - R₀  (Pre-Argentine crisis)

	Market
	BR-CH-CO-MX
	BR-CH-CO
	BR-CH-MX
	BR-CO-MX
	CH-CO-MX
	BR-CH
	BR-CO
	BR-MX
	CH-CO
	CH-MX
	CO-MX

	Brazil
	-0.249
	0.352
	0.006
	-0.233
	-
	-0.026
	0.317
	0.075
	-
	-
	-

	Chile
	1.36
	-0.665
	-0.448
	-
	-0.053
	1.003
	-
	-
	-0.463
	-0.384
	-

	Colombia
	-0.46
	0.648
	-
	-0.442
	-0.435
	-
	0.88
	-
	0.911
	-
	-0.517

	Mexico
	0.945
	-
	0.933
	0.972
	0.958
	-
	-
	0.973
	-
	0.959
	0.922

	Standardised Canonical Loadings - R₁  (Pre-Argentine crisis)

	
	BR-CH-CO-MX
	BR-CH-CO
	BR-CH-MX
	BR-CO-MX
	CH-CO-MX
	BR-CH
	BR-CO
	BR-MX
	CH-CO
	CH-MX
	CO-MX

	Brazil
	0.568
	-0.785
	-0.254
	0.539
	-
	0.584
	-0.219
	0.087
	-
	-
	-

	Chile
	-0.062
	1.265
	1.007
	-
	0.371
	-1.167
	-
	-
	0.911
	0.838
	-

	Colombia
	1.427
	-1.256
	-
	1.387
	1.031
	-
	-0.969
	-
	-1.216
	-
	1.218

	Mexico
	-1.717
	-
	-1.237
	-1.726
	-1.566
	-
	-
	-1.032
	-
	-1.292
	-1.438

	Port. Adj. Weights
	0.026*
	0.023*
	0.069*
	0.027*
	0.043*
	0.023*
	0.031*
	0.077*
	0.029*
	0.079*
	0.034*

	
	(0.031)
	(0.001)
	(0.000)
	(0.004)
	(0.001)
	(0.046)
	(0.001)
	(0.000)
	(0.001)
	(0.000)
	(0.001)

	Standardised Canonical Loadings - R₀ (Post-Argentine crisis)

	Market
	BR-CH-CO-MX
	BR-CH-CO
	BR-CH-MX
	BR-CO-MX
	CH-CO-MX
	BR-CH
	BR-CO
	BR-MX
	CH-CO
	CH-MX
	CO-MX

	Brazil
	-0.465
	0.141
	-0.64
	-0.337
	-
	1.017
	-0.649
	1.121
	-
	-
	-

	Chile
	-0.658
	-0.278
	-0.758
	-
	-0.798
	-0.631
	-
	-
	-0.233
	-1.007
	-

	Colombia
	-0.528
	0.970
	-
	-0.918
	-0.662
	-
	0.931
	-
	1.009
	-
	0.966

	Mexico
	0.871
	-
	1.006
	0.207
	0.695
	-
	-
	-0.588
	-
	0.915
	0.128

	Standardised Canonical Loadings - R₁ (Post-Argentine crisis)

	
	BR-CH-CO-MX
	BR-CH-CO
	BR-CH-MX
	BR-CO-MX
	CH-CO-MX
	BR-CH
	BR-CO
	BR-MX
	CH-CO
	CH-MX
	CO-MX

	Brazil
	-0.523
	1.068
	0.662
	-0.918
	-
	-0.768
	1.728
	-0.735
	-
	-
	-

	Chile
	5.604
	0.992
	4.841
	-
	5.577
	1.000
	-
	-
	1.057
	4.482
	-

	Colombia
	1.911
	-1.936
	-
	2.007
	1.365
	-
	-1.859
	-
	-1.094
	-
	-1.309

	Mexico
	-6.733
	-
	-5.3
	-1.288
	-6.517
	-
	-
	1.118
	-
	-4.433
	1.205

	Port. Adj. Weights
	0.014*
	0.005
	0.014*
	0.008
	0.187*
	0.009*
	0.004
	0.012*
	0.019*
	0.007*
	0.0205*

	
	(0.000)
	(0.200)
	(0.000)
	(0.063)
	(0.000)
	(0.012)
	(0.075)
	(0.006)
	(0.002)
	(0.000)
	(0.000)

	
	
	
	
	
	
	
	
	
	
	
	


Appendix B3 – Standardised Canonical Loadings and Portfolio Adjustment Weights
	2020 Series 

	Standardised Canonical Loadings - R₀  (Pre-Argentine crisis)

	Market
	BR,CO,MX,VN
	BR-CO-MX
	BR-CO-VN
	BR-MX-VN
	CO-MX-VN
	BR-CO
	BR-MX
	BR-VN
	CO-MX
	CO-VN
	MX-VN

	Brazil
	0.691
	-0.395
	1.033
	0.610
	-
	-0.006
	-0.404
	1.022
	-
	-
	-

	Colombia
	0.230
	-0.360
	-0.161
	-
	0.341
	1.001
	-
	-
	-0.392
	1.002
	-

	Mexico
	-1.177
	1.153
	-
	-1.184
	-1.065
	-
	1.141
	-
	1.030
	-
	1.043

	Venezuela
	0.145
	-
	-0.360
	0.149
	0.286
	-
	-
	-0.340
	-
	-0.012
	-0.247

	Standardised Canonical Loadings - R₁  (Pre-Argentine crisis)

	
	BR,CO,MX,VN
	BR-CO-MX
	BR-CO-VN
	BR-MX-VN
	CO-MX-VN
	BR-CO
	BR-MX
	BR-VN
	CO-MX
	CO-VN
	MX-VN

	Brazil
	-0.170
	0.311
	-0.572
	0.012
	-
	-0.070
	0.154
	-0.582
	-
	-
	-

	Colombia
	-0.895
	1.004
	0.316
	-
	-0.919
	-0.986
	-
	-
	0.934
	-0.081
	-

	Mexico
	1.801
	-1.669
	-
	1.175
	1.552
	-
	-1.059
	-
	-1.497
	-
	-0.980

	Venezuela
	-0.530
	-
	-0.647
	-0.418
	-0.100
	-
	-
	-0.587
	-
	-0.973
	-0.036

	Port. Adj. Weights
	0.036*
	0.029*
	0.039*
	0.046*
	0.033*
	0.026*
	0.043*
	0.040*
	0.031*
	0.018*
	0.045*

	
	(0.001)
	(0.003)
	(0.000)
	(0.000)
	(0.001)
	(0.001)
	(0.000)
	(0.000)
	(0.001)
	(0.035)
	(0.000)

	Standardised Canonical Loadings - R₀ (Post-Argentine crisis)

	Market
	BR,CO,MX,VN
	BR-CO-MX
	BR-CO-VN
	BR-MX-VN
	CO-MX-VN
	BR-CO
	BR-MX
	BR-VN
	CO-MX
	CO-VN
	MX-VN

	Brazil
	0.023
	0.697
	-0.435
	-0.158
	-
	-0.157
	1.011
	0.573
	-
	
	-

	Colombia
	0.092
	0.700
	-0.156
	-
	-0.717
	1.052
	-
	-
	1.062
	0.659
	-

	Mexico
	-0.797
	-0.905
	-
	0.959
	0.810
	-
	-1.106
	-
	-0.551
	
	1.036

	Venezuela
	-0.474
	-
	-0.648
	0.287
	-0.512
	-
	-
	0.610
	-
	0.547
	-0.136

	Standardised Canonical Loadings - R₁ (Post-Argentine crisis)

	
	BR,CO,MX,VN
	BR-CO-MX
	BR-CO-VN
	BR-MX-VN
	CO-MX-VN
	BR-CO
	BR-MX
	BR-VN
	CO-MX
	CO-VN
	MX-VN

	Brazil
	-1.276
	-0.330
	-1.054
	1.093
	-
	0.794
	-0.882
	0.382
	-
	
	-

	Colombia
	0.537
	-1.102
	0.770
	-
	1.186
	-1.411
	-
	-
	-1.447
	-0.450
	-

	Mexico
	0.594
	1.537
	-
	-1.066
	-1.579
	-
	1.227
	-
	1.503
	
	-0.794

	Venezuela
	1.268
	-
	1.243
	-1.195
	-0.048
	-
	-
	-1.182
	-
	-0.782
	-0.555

	Port. Adj. Weights
	0.004
	0.015*
	0.007
	0.004
	0.019*
	0.009*
	0.009*
	0.018*
	0.016*
	0.014*
	0.013*

	
	(0.076)
	(0.002)
	(0.068)
	(0.092)
	(0.001)
	(0.038)
	(0.009)
	(0.002)
	(0.002)
	(0.003)
	(0.001)


Appendix B4 – Standardised Canonical Loadings and Portfolio Adjustment Weights
	2030 Series 

	Standardised Canonical Loadings - R₀  (Pre-Argentine crisis)

	Market
	BR27,BR30,MX,VN
	BR27-BR30-MX
	BR27-BR30-VN
	BR27-MX-VN
	BR30-MX-VN
	BR27-BR30
	BR27-MX
	BR27-VN
	BR30-MX
	BR30-VN
	MX-VN

	Brazil27
	1.038
	1.123
	-1.135
	0.320
	-
	1.142
	0.029
	0.933
	-
	0.958
	-

	Brazil30
	-0.763
	-0.653
	0.724
	-
	-2.960
	-0.705
	-
	-
	0.147
	-
	-

	Mexico
	0.305
	0.128
	-
	-0.880
	0.884
	-
	0.993
	-
	0.958
	0.118
	0.840

	Venezuela
	0.001
	-
	0.164
	-0.433
	0.426
	-
	-
	0.179
	-
	-
	0.412

	Standardised Canonical Loadings - R₁  (Pre-Argentine crisis)

	Market
	BR27,BR30,MX,VN
	BR27-BR30-MX
	BR27-BR30-VN
	BR27-MX-VN
	BR30-MX-VN
	BR27-BR30
	BR27-MX
	BR27-VN
	BR30-MX
	BR30-VN
	MX-VN

	Brazil27
	1.038
	1.123
	-1.135
	0.320
	-
	1.142
	0.029
	0.933
	-
	0.958
	-

	Brazil30
	-0.763
	-0.653
	0.724
	-
	-2.960
	-0.705
	-
	-
	0.147
	-
	-

	Mexico
	0.305
	0.128
	-
	-0.880
	0.884
	-
	0.993
	-
	0.958
	0.118
	0.840

	Venezuela
	0.001
	-
	0.164
	-0.433
	0.426
	-
	-
	0.179
	-
	-
	0.412

	Port. Adj. Weights
	0.057*
	0.044*
	0.048*
	0.103*
	0.088*
	0.043*
	0.116*
	-0.082*
	0.116*
	0.051*
	0.095*

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.030)
	(0.000)
	(0.000)
	(0.010)
	(0.000)
	(0.002)
	(0.000)

	Standardised Canonical Loadings - R₀ (Post-Argentine crisis)

	Market
	BR27,BR30,MX,VN
	BR27-BR30-MX
	BR27-BR30-VN
	BR27-MX-VN
	BR30-MX-VN
	BR27-BR30
	BR27-MX
	BR27-VN
	BR30-MX
	BR30-VN
	MX-VN

	Brazil27
	1.575
	-1.749
	1.608
	-0.159
	-
	-1.750
	-0.489
	0.756
	-
	0.784
	-

	Brazil30
	-1.179
	1.472
	-1.179
	-
	-0.155
	1.506
	-
	-
	-0.495
	-
	-

	Mexico
	-0.051
	0.089
	-
	1.047
	1.081
	-
	1.129
	-
	1.175
	0.324
	1.067

	Venezuela
	-0.593
	-
	-0.588
	0.045
	-0.016
	-
	-
	0.378
	-
	-
	-0.197

	Standardised Canonical Loadings - R₁ (Post-Argentine crisis)

	Market
	BR27,BR30,MX,VN
	BR27-BR30-MX
	BR27-BR30-VN
	BR27-MX-VN
	BR30-MX-VN
	BR27-BR30
	BR27-MX
	BR27-VN
	BR30-MX
	BR30-VN
	MX-VN

	Brazil27
	-16.123
	14.282
	-15.288
	0.807
	-
	13.980
	0.753
	-0.236
	-
	-0.284
	-

	Brazil30
	15.450
	-14.027
	14.999
	-
	0.728
	-13.944
	-
	-
	0.722
	-
	-

	Mexico
	0.531
	-0.353
	-
	-1.290
	-1.266
	-
	-1.330
	-
	-1.314
	-0.850
	-0.949

	Venezuela
	0.663
	-
	0.531
	-0.505
	-0.441
	-
	-
	-0.875
	-
	-
	-0.217

	Port. Adj. Weights
	0.002*
	0.002*
	0.002
	0.011*
	0.007*
	0.002*
	0.012*
	0.018*
	0.008*
	0.016*
	0.018*

	
	(0.032)
	(0.033)
	(0.060)
	(0.013)
	(0.052)
	(0.042)
	(0.005)
	(0.003)
	(0.014)
	(0.004)
	(0.001)

	
	
	
	
	
	
	
	
	
	
	
	


Appendix C
Restrictions can be written from Equation (5) where 
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 of  (p × q) represent the loading of each of r  cointegrating relations. Equation (5) represents the reformulated version of Equation (2) indicating the statistical analysis of the I(1) process.
Step 1: Residual generating procedure.
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Step 2: Arriving at the weighted residuals.  
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Step 3: Estimation of OLS and GARCH equations.
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Appendix D
	Security Description – Latin American Sovereign Eurobonds denominated in USD
	

	Issuer
	Coupon
	Issue Date
	Maturity Date
	Currency
	Issue Size

USD (billion)
	Lead Manager(s)
	Day Count Basis
	Market of Issue
	Type
	Market of Issue

	Brazil
	9.375%
	31/03/1998
	7/04/2008
	USD
	1.25
	ML
	30/360
	Global
	Bullet
	B

	Brazil
	14.5%
	18/10/1999
	15/10/2009
	USD
	2.0
	JPM,CHASE
	30/360
	Global
	Bullet
	B

	Brazil
	12.75%
	19/01/2000
	15/01/2020
	USD
	1.0
	CHASE,GS
	30/360
	Global
	Bullet
	B

	Brazil
	10.125%
	4/06/1997
	15/05/2027
	USD
	3.5
	GS,JPM
	30/360
	Global
	Bullet
	B

	Brazil
	12.25%
	24/02/2000
	6/03/2030
	USD
	1.6
	ML, MSDW
	30/360
	Global
	Bullet
	B

	Chile
	6.875%
	21/04/1999
	28/04/2009
	USD
	0.5
	CHASE,ML
	30/360
	Global
	Bullet
	BBB+

	Mexico
	9.875%
	9/01/1997
	15/01/2007
	USD
	1.5
	ML,SSB
	30/360
	Global
	Bullet
	BBB-

	Mexico
	8.625%
	4/03/1998
	12/03/2008
	USD
	1.5
	MSDW
	30/360
	Global
	Bullet
	BBB-

	Mexico
	10.375%
	5/02/1999
	17/02/2009
	USD
	1.925
	GS
	30/360
	Global
	Bullet
	BBB-

	Mexico
	11.375%
	16/09/1996
	15/09/2016
	USD
	2.394
	GS,ML
	30/360
	Global
	Bullet
	BBB-

	Mexico
	11.5%
	1/05/1996
	15/05/2026
	USD
	1.750
	GS
	30/360
	Global
	Bullet
	BBB-

	Colombia
	11.75%
	17/02/2000
	25/02/2020
	USD
	1.075
	CHASE,GS
	30/360
	Global
	Bullet
	BB

	Colombia
	9.75%
	15/04/1999
	23/04/2009
	USD
	0.998
	GS,SSB
	30/360
	Global
	Bullet
	BB

	Colombia
	8.625%
	26/03/1998
	1/04/2008
	USD
	0.5
	GS,SSB
	30/360
	Global
	Bullet
	BB

	Colombia
	7.625%
	13/02/1997
	15/02/2007
	USD
	0.750
	JPM,ML
	30/360
	Global
	Bullet
	BB

	Venezuela
	9.125%
	10/06/1997
	18/06/2007
	USD
	0.315
	ING
	30/360
	Global
	Bullet
	CCC+

	Venezuela
	13.625%
	30/07/1998
	15/08/2018
	USD
	0.5
	JPM
	30/360
	Global
	Bullet
	CCC+

	Venezuela
	9.25%
	11/09/1997
	15/09/2027
	USD
	4.0
	CHASE,GS
	30/360
	Global
	Bullet
	CCC+


1) CHASE – Chase Securities Inc.; GS – Goldman, Sachs & Co.; ING – ING Barings; SSB – Salomon Smith Barney;   JPM –J.P.Morgan & Co.; ML – Merrill Lynch & Co.; MSDW – Morgan Stanley Dean Witter.   

ENDNOTES

Traditionally, Latin American governments rely more on the direct issuance of international bonds than their Asian or European counterparts.  Inadequate domestic savings and an underdeveloped banking sector contribute to a high level of dependency on debt markets. Issuing bonds in international markets is an important source of finance enabling emerging economies to conduct domestic economic activities. 
Latin American issuers comprise the largest single region (31% in September 2008) of emerging market issuers of international debt securities, followed by the Asia-Pacific (29%), European (27%) and Africa and Middle Eastern (13%) regions. The international debt securities market is an important subset of the global financial market in terms of distinguishing features and size. In June 2008 the total outstanding of this market amounted to US $23.89 trillion.
  
Risky sovereign Eurobonds denominated in a specific Eurocurrency have a distinguishing feature of being homogeneous and flexible instruments differentiated mainly by the credit quality of the issuer. Given the unique features of this class of international instruments, this research expects a significant degree of integration of this class of instruments issued by seemingly related regional markets. Despite the increased research interest on the subject of financial integration of national markets across mature and emerging market areas, there is a lack of understanding as to how cross-market dynamics evolve in highly homogeneous instruments, such as Eurodollar bonds in a geographically integrated emerging market region.


















































































































































































































































































































































































� Belgium, Canada, Denmark, France, Germany, the Netherlands, Switzerland and the US.


� Examining the long-term equilibrium relationships between different credit qualities of Australian dollar denominated Eurobonds, they  found a pattern of relationship where the lower credit quality bonds were led by the higher credit quality bonds.


� It is straightforward to estimate the common factor for r = 2. However, the distribution of the test statistics for r = 1 and r = 2 is unknown but because these � EMBED Equation.3  ���and � EMBED Equation.3  ��� are orthogonal and, therefore, additive, this is not an intractable problem. Further work on an overall estimated value r > 2 for the joint test is required.


� These instruments include Brady bonds, sovereign Eurobonds, Corporate Eurobonds, local market instruments, debt options and sovereign loans. 


� The Colombian market is represented by Colombia 7.625% USD denominated Eurobond maturing in February 2007, the Mexican market represented is by Mexico 9.875% USD denominated Eurobond maturing in January 2007, and the Venezuelan market is represented by Venezuela 9.125% USD denominated Eurobond maturing in June 2007.





� The Brazilian market is represented by Brazil 9.375% USD denominated Eurobond maturing in April 2008, the Colombian market is represented by Colombia 8.625% USD denominated Eurobond maturing in April 2008, and the Mexican market is represented by Mexico 8.625% USD denominated Eurobond maturing in March 2008.





� The Brazilian market is represented by Brazil 14.5% USD denominated Eurobond maturing in October 2009, the Chilean market is represented by Chile 6.875% USD denominated Eurobond maturing in April 2009, the Colombian market is represented by Colombia 9.75% USD denominated Eurobond maturing in April 2009, and the Mexican market is represented by Mexico 10.375% USD denominated Eurobond maturing in February 2009.





� The Brazilian market is represented by Brazil 12.75% USD denominated Eurobond maturing in January 2020, the Colombian market is represented by Colombia 11.75% USD denominated Eurobond maturing in February 2020, the Mexican market is represented by Mexico 11.375% USD denominated Eurobond maturing in September 2016, and the Venezuelan market is represented by Venezuela 13.625% USD denominated Eurobond maturing in August 2018.





�The Brazilian market is represented by Brazil 12.75% USD denominated Eurobond maturing in April 2027 and Brazil 12.25% USD denominated Eurobond maturing in March 2030, the Mexican market is represented by Mexico 11.5% USD denominated Eurobond maturing in May 2026, and the Venezuelan market represented by Venezuela 9.25% USD denominated Eurobond maturing in September 2027.
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