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Abstract

This research aims to evaluate financial contagion in the six main Latin Americ
Countries (LAC) markets, as well as in the US, Greece and the EURO STOXX 50 indexes.
Achieving this objective will allow us to answer the following questions: is there
contagion among the emerging markets of Latin America? If so, what was the most
critical moment of this phenomenon, the financial crisis of 2008 or 20107 If there is
autocorrelation in the time series, will it be possible to detect serial volatility clusters?
The results suggest the existence of financial contagion resulting from the financial
crisis of 2008, with no significant contagion during the financial crisis of 2010. In the
final phase, stock markets in Latin America have been infected by the subprime
financial crisis. However, there was a readjustment in these regional markets during
the European sovereign debt crisis of 2010, which could create conditions for
implementing portfolio diversification strategies.
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Introduction

Until the 1980s, crises in emerging markets, particularly in Latin American countries, with
their long history of heavy external debt, successive devaluations, bank crises and deep
economic recessions were attributed to inconsistent domestic policies. Financial crises
were considered as events that occurred in individual markets, without a systemic
character and, therefore, little attention was paid to the possibility of the transmission of
shocks between countries.
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The situation changed in the course of the 1990s as a series of serious financial crises
unfolded: the crisis of the European Exchange Rate Mechanism in 1992, the Mexican crisis
in 1994-95, the Southeast Asian crisis in 1997-98, the Russian crisis in 1998, the Brazilian
crisis in 1999, the Dot-com crisis of 2000, and the Argentine crisis in 2001-2002. It is
important to note that the negative consequences related to episodes of instability were
not limited to the countries of origin but were transmitted rapidly to several markets with
very diverse structures and dimensions throughout the world, representing what has
been referred to in the literature as contagious effects.

The aim of this paper is to investigate the existence of financial contagion in the six main
Latin American markets, as well as in the US, Greek and EURO STOXX 50 markets, during
the period 2005-2012, especially in the crisis periods of 2008 and European sovereign
debt in 2010. Forbes and Rigobon (2002) distinguish the effect of contagion from
interdependence. According to these authors, interdependence occurs when the
comovement does not increase significantly after a shock, while the contagion shows an
increase in comovements in the face of any shock.

In order to achieve the proposed goal, this research tries to answer two questions, namely
whether if: there was a phenomenon of contagion among the emerging markets of Latin
America? If so, what would have been the most critical moment of such a phenomenon,
the financial crisis of 2008 or 20107 If there is autocorrelation in the time series, will it be
possible to detect temporal clusters of volatility?

The results suggest there was significant financial contagion during the 2008 financial
crisis, with no evidence of contagion arising from the financial crisis of 2010. In the final
phase, we found that financial markets in Latin America were infected by the subprime
crisis. However, there was a readjustment in these regional markets during the financial
crisis of 2010, creating conditions for the implementation of portfolio diversification
strategies.

This research presents two contributions to the existing literature. The first contribution
relates to the study of financial contagion in the six main Latin American markets, as well
as in the US, Greek and EURO STOXX 50 markets, in the context of the financial crises of
2008 and 2010.

Some studies analysed the emerging markets of Latin America, namely, Chen, Firth and
Meng Rui (2002) and Bejarano-Bejarano et al. (2015) and Dias, da Silva and Dionisio
(2019) using a different approach from this research. Specifically, this paper presents
different goals, derived in part from the sample period incorporating two subperiods of
financial crisis and a subperiod of a rise in financial markets. The second contribution is
related to the selection of these regional emerging markets, since, as far as we know, this
is the first study to analyse the effects of the subprime and European sovereign debt crises
on the financial markets of the LAC region. In addition, following the recent financial crisis
of 2008 in international emerging markets, and those in Latin America, these markets
have become an important investment destination. In this context and bearing in mind
the large inflows of capital, it is important to understand the interdependencies between
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Latin American markets in order to provide relevant information for international
investors about portfolio diversification strategies.

This paper is organized in 6 sections: Section 2 presents a review of the literature on
contagion and interdependence in stock markets. Section 3 describes the methodology.
Section 4 presents the data and results. Finally, Section 5 concludes.

Literature Review

The transmission of shocks in moments of crisis has been one of the main topics of
research in the financial literature. There are many definitions of financial contagion
adapted to the specific nature of each study. Given this, we will follow the definition of
contagion according to Forbes and Rigobon (2002). According the authors, this is a
significant increase in the links between markets after a shock in a country (or group of
countries). In practical terms, it means that there is financial contagion when the
correlation between the returns of two markets shows a significant increase after an
unexpected event.

According to Dungey et al. (2006), the first empirical studies on contagion were carried
out by Grubel and Fadner (1971). For example, Calvo and Reinhart (1996) studied the
Mexican crisis of 1994/95 using correlation coefficients and concluded there was
contagion in Latin America and Asia. Baig and Goldfajn (1999) also confirmed contagion
in the markets of Malaysia, Indonesia, the Philippines and South Korea during the Asian
crisis.

With some similarity, several empirical studies propose the presence of common
creditors in the development of contagion episodes occurring throughout the 1980s and
1990s. Caramazza, Ricci and Salgado (2000) and Van Rijckeghem and Weder (2001)
identified common factors in the presence of indirect effects of the financial channel
through common creditors in the crises of Mexico, Southeast Asia and Russia. Hernandez
and Valdés (2001) found that the common creditor effect was the basis of the contagion
episodes of Southeast Asia, Brazil and Russia when considering the propagation of shocks
through the bond market. In the 1980s. Corsetti, Pericoli and Sbracia (2005) and
Kaminsky, Lyons and Schmukler (2004) attribute the crises that have occurred in Latin
America and Southeast Asia since the 1980s to the behaviour of the US, concerning loans
to the regions. Bhimjee, Ramos and Dias (2016) looked at the banking sector before and
after the subprime financial crisis from January 2002 to August 2010. The authors suggest
that bank stock prices in emerging countries were less affected than the indices of the
banking sectors of developed countries.

In more recent studies, several authors have analysed the 2008 financial crisis impacts.
Luchtenberg and Vu (2015) studied the most relevant markets in North America, Europe
and Asia, from January 1, 2003 to April 31, 2009. The authors concluded that the US
market influences all the markets under study, except for China, Japan and Germany. The
empirical evidence suggests a significant change in the behaviour of institutional
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investors in relation to risk at the beginning of the 2008 financial crisis. These results are
in line with Kenourgios (2014), regarding the existence of increased risk aversion among
institutional investors.

Cho, Hyde and Nguyen (2015) analysed 30,838 stocks corresponding to thirty-one
markets in the period between 1973 and 2011. The results suggest that the subprime
financial crisis affected markets globally, while the impacts of the Mexican and Asian
crises were smoother and limited to the respective region of origin. In the same vein,
Antonakakis, Breitenlechner and Scharler (2015) investigated the dynamic
interdependencies between the real estate market, the stock market, political
uncertainty and UK macroeconomic indicators from January 1997 to February 2015. The
authors suggest that the subprime financial crisis promoted unprecedented shocks, more
specifically in stock markets. The authors conclude that the contagion caused uncertainty
in economic and monetary policy, with considerable effects on the real economy.

With some similarity, Karanasos, Yfanti and Karoglou (2016) analysed 8 stock markets,
considering structure breaks, from 1988 to 2010. The authors argue that markets were
abruptly infected by the financial crisis of 2008 when compared to the Asian financial
crisis. Shahzad et al. (2017) analysed the Islamic financial markets and the US, UK and
Japanese markets from July 15, 1996 to June 30, 2016. The results suggest that Islamic
financial markets were infected, just as the developed markets under analysis. The
authors argue that Islamic markets, not being immune to global contagion, hinder
institutional investors when they want to diversify their investment portfolios, especially
in financial crisis. BenSaida (2017) analysed the US bond market and 10 European
markets from January 1, 2000 to September 21, 2016. The results suggest financial
contagion from the more developed markets to the peripheral Euro Zone markets,
showing that the level of turbulence has remained high since the financial crisis of 2008.

Methodology and Data

In order to answer the research questions, we will perform the descriptive statistics of
returns, as well as tests on the stationarity of the time series. Next, we identify structure
breaks in the data series using the Clemente, Montafiés and Reyes (1998) test. The time
persistence of returns will be evaluated through the Ljung-Box test, ARCH-LM (Engle,
1982) and BDS (Brock and de Lima, 1996). The importance of studying the level of
autocorrelation in investigations related to contagion is due to the existence of clusters of
volatility. According to Mandelbrot (1963) and Engle (1982) if volatility is high (low), in
each period, it tends to continue to be volatile in the following period, since the new
information that comes to the market is correlated in time.

To test for the existence of autocorrelation in time series, we use the Ljung-Box test (Ljung
and Box, 1978). To determine the linearity of a series, the BDS test is often considered
(Brock and de Lima, 1996). This test is an important tool to detect dependence in the time
series, testing the null hypothesis of a series being i.i.d. (independently and identically
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distributed). According to Peters (2015) and Diaz, Grau-Carles and Mangas (2002), the
test should be applied to filtered series of linear dependence, for example, the residuals
of an ARMA process.

In order to understand whether linear correlations registered an increase with statistical
significance, we apply the two-sample t test, also called the t-test of heteroscedasticity,
which results from Forbes and Rigobon (2002). This methodology adjusts the null
hypothesis that the correlation in the crisis subperiod of 2010 is greater than or equal to
the correlation in the two preceding subperiods, against the alternative hypothesis that
the correlation is higher in the two preceding subperiods.

t > Ffj (1)
Hl = T'ifj < ri(,)j (2)

Whererfjis the correlation coefficient between market i and marketj, in thet period.

In the previous scenarios, the subperiod of the sovereign debt crisis corresponds to the
value "1", while for the previous subperiod it corresponds to the value "0".

The use of this test considers Fisher's transformation (Fisher, 1930), which in turn is
applied to the correlation coefficients, such that they present an approximate normal
distribution, in asymptotic terms, with average p, and variances?, defined as follows:

1+rf;
pe = 3in(724) (3)

t
1—ri’]-

o = — (4)

The test statistics are determined from

U — 1_11—1701 (5)

(03+02)2

whereu, ando?are the average and the transformed sample variance. The test statistic
follows normal distribution.

Data

In order to analyse contagion in Latin America, in the context of the financial crises of
2008 and 2010, we examined the returns of nine indexes, namely the six main markets in
Latin America (Argentina, Brazil, Chile, Colombia, Peru and Mexico), as well as the US,
Greece and the EURO index STOXX 50 in order to gauge the focus and origin of the crises
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under study. Daily closing prices of the various stock markets were obtained from the
DataStream platform in US dollars. The daily returns, given by the difference of the
logarithm of prices, cover the period from January 3, 2005 to April 30, 2012 (1910
observations). We divide the sample into three subperiods, one of pre-crisis, which we
define as Calm Period, which corresponds to the subperiod from January 3, 2005 to July
31,2007, and two subperiods, which we call Subprime Crisis Period (2008) and Sovereign
Debt Crisis Period (2010). The Subprime Crisis Period comprises the subperiod from
August 1, 2007 to December 7, 2009, while the Sovereign Debt Crisis Period corresponds
to the subperiod from December 8, 2009 to April 30, 2012.

Results

In this section we present the data under study and the results obtained. In a first phase
we analyse the stationarity tests and then the tests of the time persistence of returns, and
the contagion tests.

In order to evaluate the stationarity of the series under study, we perform ADF and PP
tests (Dickey and Fuller, 1981; Perron and Phillips, 1988) which have similar null
hypotheses. We also used the KPSS test (Kwiatkowski et al., 1992) in order to evaluate the
robustness of results.

The teste of Clemente, Montafiés and Reyes's (1998) identified structural breaks in the
three subperiods, making it difficult to identify periods of crisis and non-crisis (see Tables
1, 2 and 3). The structural breaks occurred in 2006 and 2007, i.e., in a period where
subprime assets already present very significant risks.

Tab. 1: Clement Unit Root test for the 9 stock index returns, in the Calm Sub period

Country Index / Cod. t-stat Break Date
Argentina ARG -24.46(0)*** 26/02/2007
Brazil BRA -23.86(0)*** 19/05/2006
Chile CHI -24.82(0)*** 26/02/2007
Colombia COL -22.51(0)*** 14/06/2006
Europe EURO STOXX -27.34(0)*** 13/03/2007
Greece GREECE -23.85(0)*** 19/05/2006
Mexico MEX -22.57(0)*** 26/02/2007
Peru PER -24.46(0)*** 29/05/2007
United States USA -27.43(0)*** 26/02/2007

Note: Lag Length (Automatic Length based on SIC). Break Selection: Minimize Dickey-
Fuller t-statistic. The lateral values in parentheses refer to lags. ***. ** * represent
significance at 1%. 5% and 10%. respectively.

Source: Authors.

In Table 2 it can be observed that the structure breaks are in line with the fall of Lehman
Brothers Holdings Inc. On September 15, 2008, the company filed for bankruptcy, because
of accumulated losses due to the large exposure of "subprime". These situations caused a
lack of confidence, turbulence and, the pessimism experienced in the financial markets
led to chaos in international markets. In addition, risk-aversion was so present in the
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behaviour of institutional investors, that it led to a mass flight from the stock markets and
areinvestment in the bond markets, the so-called "flight to quality..." assets.

Tab. 2: Clement Unit Root test for the 9 stock index returns, in the Subprime Crisis Sub

period
Country Index / Cod. t-stat Break Date
Argentina ARG -22.05(0)*** |06/03/2009
Brazil BRA -25.07(0)*** 121/10/2008
Chile CHI -23.48(0)*** 107/10/2008
Colombia COL -25.22(0)*** 109/10/2008
Europe EURO STOXX = -27.48(0)*** ]09/10/2008
Greece GREECE -23.37(0)*** ]23/10/2008
Mexico MEX -22.43(0)** [21/10/2008
Peru PER -22.43(0)*** |09/10/2008
United States USA -28.81(0)*** |14/10/2008

Note: Lag Length (Automatic Length based on SIC). Break Selection: Minimize Dickey-
Fuller t-statistic. The lateral values in parentheses refer to lags. ***. ** * represent
significance at 1%. 5% and 10%. respectively.

Source: Authors.

From the very end of 2009, the fear of a public debt crisis developed among investors as
aresult of the increase in government and private debt levels in some European countries.
The causes of the crisis have been different from country to country. In some countries,
private debt originated from the real estate speculation bubble were transferred to public
debt as a result of bailouts by the banking system and government responses to the
economic slowdown in the post-bubble period. This situation put a lot of pressure on the
financial markets causing significant structural breaks (see Table 3).

Tab. 3: Clement Unit Root test for the 9 stock index returns, in the Sovereign Debt Crisis
Sub Period

Country Index / Cod. t-stat Break Date
Argentina ARG -23.25(0)*** [17/04/2012
Brazil BRA -23.08(0)*** |05/08/2011
Chile CHI -21.72(0)*** ]21/09/2011
Colombia COL -23.20(0)*** 111/11/2010
Europe EURO STOXX | -24.01(0)*** |02/09/2011
Greece GREECE -24.66(0)*** 126/08/2011
Mexico MEX -23.36(0)*** 121/09/2011
Peru PER -22.63(0)*** ]03/06/2011
United States USA -27.69(0)*** 105/08/2011

Note: Lag Length (Automatic Length based on SIC). Break Selection: Minimize Dickey-
Fuller t-statistic. The lateral values in parentheses refer to lags. ***. ** * represent
significance at 1%. 5% and 10%. respectively.

Source: Authors.

Time persistence

In order to analyse the presence of conditioned heteroscedasticity in the return series, we
use the Lagrange Multiplier test (ARCH-LM test).
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The ARCH-LM test is applied to the residuals of the first-order autoregressive processes
and the null hypothesis of homoscedasticity is rejected for all series. This means that
residuals of the autoregressive processes of the return’s series show conditional
heteroscedasticity, corroborating this characteristic frequently presentin financial assets.
In addition, the results of the Ljung-Box tests, applied to the square of returns, for lags 4
and 12, confirm the results of the ARCH-LM test, showing the presence of ARCH effects in
the time series under study (see Tables 4 and 5).

Tab. 4: Results of the Ljung-Box tests of index returns in the whole period

ARG BRA CHI COL EUA EURO GRE MEX PER
LB (4) 20,93* | 10,37** | 39,71** | 3529%* | 27,17** | 24,17** | 13,44* | 34,64** | 54,14*
LB (12) 68,21* | 33,89** | 73,60** | 5593** | 44,39** | 3591** | 27,23* | 49,40** | 70,73*
LB2(4) 56,48* | 583,33* | 429,36* | 893,79* | 608,04* | 445,43* | 260,08 | 495,43* | 455,03
LB2(12) | 144,27 | 2256,1 | 12351 | 12656 | 2106,7 | 1056,3 | 708,64 | 1594,9 | 579,30
Observat | 1.910 1.910 1.910 1.910 1.910 1.910 1.910 1.910 1.910

Note: Asterisks *** ** * represent significance at 1%, 5% and 10%, respectively.

Source: Authors.

Tab. 5: ARCH-LM test of the residuals of the autoregressive process for all return series in

the whole period
ARG BRA CHI COL EUA GRE MEX PER
ARC 18,59* | 60,32* | 112,45* | 207,88* | 141,66* | 113,29* | 26,11* | 108,64* | 231,99*
H_LM k% *k *k *k k% *k k% *kk *k

Note: The LM test was applied to the residuals of a first-order autoregressive process
(ARMA estimation) of each time series. The asterisks ***, ** * represent significance at
1%, 5% and 10%, respectively.

Source: Authors.

The residuals filtered from an ARMA model show the presence of nonlinear serial
dependence, given rejection of the null hypothesis (see Table 6). According to Taylor,
(1986), the significant presence of higher autocorrelation between the square returns
than between the original return values also indicates the presence of non-linearity.
Rejection of the null hypothesis of the BDS test can be explained, among other factors, by
the existence of autocorrelation or by the existence of heteroscedasticity in the series of
stock indexes and a possible sign of nonlinear serial dependence. These results are in line
with studies by Appiah-Kusi and Menyah (2003) and Lim and Hinich (2005).
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Tab. 6: BDS test for filtered return series for the whole period

ARG BRA CHI CoL EURO MEX PER EUA
m=2 7,32%** 7,98%** 8,18*** 11,13%*%* 7,65%** 10,39*** 11,171%%* 7,75%**
m=3 9,48*** 10,10*** | 10,37*** | 13,05*** 10,90*** 13,19%** 12,95%* | 11,41***
m=4 10,62%%* | 12,00%*%* | 12,41** | 14,20%** 12,82%** 14,97*** 14,44*** | 13,93***
m=5 11,32** 13,31%%* | 13,58*** | 14,59*** 14,80*** 16,61*** 15,97%* | 16,31***
m=6 12,10%* | 14,37** | 14,86*** | 1529** 16,58*** 18,20*** 17,45%* | 18,61***

Notes: m concerns the size of the dive (embedding dimension). The method considered in
the BDS test was the fraction of standard deviation pairs, to a value of 0.7. The method of
estimation of the first order autoregressive process was the ARMA. The asterisks ***, **
*, represent significance at 1%, 5% and 10%, respectively.

Source: Authors.

Contagion among stock markets

In order to analyse the occurrence of financial contagion among the nine indexes under
study, the non-conditional correlations were estimated, and the statistical significance
was examined. To test whether the matrix of correlation coefficients is globally different
from an identity matrix, we use the likelihood ratio test, suggested by Pindyck and
Rotemberg (1990).

In order to evaluate the significance of the co-movements between the indices under
study, we apply the heteroscedasticttest of Forbes and Rigobon (2002). If the correlation
coefficients between two markets are significant and the null hypothesis is rejected, the
contagion effect occurs. If the correlation coefficients are significant and the null
hypothesis is not rejected, there is an interdependence relation.

The results of the t test, the contagion effect between the Calm Period and the Subprime
Crisis Period. The results suggest the existence of 44 pairs that reject the null hypothesis
and point to the existence of contagion. The remaining pairs, more specifically 28 pairs
with significant correlation coefficients, do not reject the null hypothesis, indicating the
presence of interdependence.

The Brazilian and Mexican Stock Exchanges, as well as the EURO STOXX50 index are the
markets with the greatest effect on their peers. However, and surprisingly, the US market
did not significantly affect some of the more important stock markets in Latin America,
namely the Brazilian and Mexican markets.

These results are in line with those obtained by (Tola and Walti, 2015; Gémez-Puig and
Sosvilla-Rivero, 2016; Ehrmann and Fratzscher, 2017; Ters and Urban, 2018; Bahaj,
2020), suggesting that the Subprime Crisis has led to significant contagion in international
financial markets.

The t-test results for the contagion effect between the Subprime Crisis Period and the
Sovereign Debt Crisis Period (SDC). The results suggest the existence of 3 pairs rejecting
the null hypothesis and 69 pairs with significant correlation coefficients, but that do not
reject the null hypothesis. The results point to the existence of interdependence between
stock markets. In addition, there are signs that the Sovereign Debt Crisis was not reflected
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in the Latin American stock markets. Specifically, after the chaos in the international
markets as a result of the Subprime Crisis, investors started to diversify their portfolios,
creating market liquidity and reducing the shocks resulting from the financial crisis of
2010. In view of these results, the implementation of portfolio diversification strategies
in the stock markets of the LAC Region, in the sub-period 2010-2012, may be considered
by international investors to minimize risk.

Conclusions

In this research, we study financial contagion in the six major Latin American markets, US,
Greece and index EURO STOXX 50, in the context of the Subprime Crisis and Sovereign Debt
Crisis. The main goal is to understand the behaviour and type of relationships between
markets at times of financial crisis.

The general conclusion to be drawn from this research is supported by the results
obtained from the econometric models, that is, the markets of Brazil and Mexico have
“infected” all their regional peers. However, the US market was expected to have more
expression in these regional markets. In the concluding phase, we believe that in the post-
crisis period of the subprime financial crisis, portfolio diversification in these stock
markets will be feasible because the level of contagion has decreased significantly.

In terms of future research, we believe this study should be complemented with analysis
of sectoral indexes, and the inclusion of macroeconomic variables helps to explain in a
deeper way, the relations between markets. It is also important to develop new
approaches on the subject with the purpose of helping to clarify what is contagion or
interdependence.
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Appendix A: - Results of contagion between the sub periods Calm / Subprime
financial crisis

Countries Results Countries Results
Argentina - Brazil Inexistent Euro - Argentina Contagion(2,66)™
Argentina - Chile Inexistent Euro - Brazil Contagion(1,46)"
Argentina - Colombia Contagion(1,91)” Euro - Chile Contagion(2,31)"
Argentina - EUA Inexistent Euro - Colombia Contagion(3,48)™
Argentina - Euro Inexistent Euro - USA Contagion(2,22)"
Argentina - Greece Contagion(1,69)" Euro - Greece Contagion(3,32)""
Argentina - Mexico Inexistent Euro - Mexico Contagion(1,35)"
Argentina - Peru Contagion(3,99)™ Euro - Peru Contagion(4,77)"™
Brazil-Argentina Contagion(2,70)" Greece - Argentina Contagion(1,45)"
Brazil - Chile Contagion(2,37)" Greece - Brazil Inexistent
Brazil - Colombia Contagion(3,45)™" Greece - Chile Inexistent
Brazil - USA Contagion(2,29)" Greece - Colombia Contagion(2,35)”
Brazil - Euro Contagion(2,39)” Greece - EUA Inexistent
Brazil - Greece Contagion(3,30)™ Greece - Euro Inexistent
Brazil - Mexico Contagion(1,48)° Greece - Mexico Inexistent
Brazil - Peru Contagion(4,61)™" Greece - Peru Contagion(3,90)™"
Chile - Argentina Contagion(2,27)" México - Argentina Contagion(2,51)"
Chile - Brazil Inexistent México - Brazil Contagion(1,44)"

Chile - Colombia

ook

Contagion(3,13)

México - Chile

Contagion(2,19)"

Chile - USA Contagion(1,83)" México - Colombia Contagion(3,22)""
Chile - Euro Contagion(1,92)" México - EUA Contagion(2,13)"™
Chile - Greece Contagion(2,96)™" México - Euro Contagion(2,20)"
Chile - Mexico Inexistent México - Greece Contagion(3,08)™
Chile - Peru Contagion(4,52)" México - Peru Contagion(4,32)™
Colombia - Argentina Inexistent Peru - Argentina Contagion(1,49)"
Colombia - Brazil Inexistent Peru - Brazil Inexistent
Colombia - Chile Inexistent Peru - Chile Inexistent
Colombia - EUA Inexistent Peru - Colombia Contagion(2,51)"
Colombia - Euro Inexistent Peru - USA Inexistent
Colombia - Greece Contagion(2,07)" Peru - Euro Inexistent
Colombia - Mexico Inexistent Peru - Greece Contagion(2,30)"
Colombia - Peru Contagion(4,07)"™ Peru - Mexico Inexistent
USA - Argentina Inexistent

USA - Brazil Inexistent

USA - Chile Inexistent

USA - Colombia Contagion(2,00)”

USA - Euro Inexistent

USA - Greece Contagion(1,86)"

USA - Mexico Inexistent

USA - Peru Contagion(3,26)™

Source: Own elaboration.
Note: Unicaudal significance to the right tail, 2.7638 (1%), 1.8125 (5%) and 1.3722 (10%).

Asterisks ***, ** * indicate significant results at 1%, 5% and 10% respectively.
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