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Abstract

This study empirically examines the return transmission effects between the four North and Latin American stock
markets in the US, Canada, Brazil, and Mexico. More specifically, applying a standard vector autoregression (VAR)
model, we obtain the following interesting findings. First, (1) the return transmission effects between the four North
and Latin American stock markets became much tighter in our second subsample period. Second, (2) in particular,
US and Mexican stock markets are strong return transmitters in the recent period. Furthermore, (3) both in our first
and second subsample periods, Brazilian stock returns do not transmit to the other three stock returns, although the
other three North and Latin American stock markets affect the Brazilian stock market.
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1. Introduction

The return nexuses between international stock markets have recently become the subject of research, and there
indeed exist some extant studies on return transmission (e.g., Arouri et al., 2011a, 2011b, 2012; Kim et al., 2015;
Syriopoulos et al., 2015; Tsuji, 2018a, 2018b, 2019), with the studies of volatility spillovers in financial and
commodity markets (e.g., Savva et al., 2009; Diebold and Yilmaz, 2009, 2012; Maghyereh and Awartani, 2012;
Sadorsky, 2012; Balli et al., 2015; Gamba-Santamaria et al., 2017; Guo, 2017; Leung et al., 2017). However,
regardless of its significance of examinations, existing studies focusing on the return transmission in North and Latin
American stock markets are limited.

Based on this, in this study, we investigate how return transmission arises in North and Latin American stock markets.
More concretely, applying a standard vector autoregression (VAR) model, this study explores the return transmission
between the four North and Latin American stock markets in the US, Canada, Brazil, and Mexico. Our research
question in this study is, between the four North and Latin American markets, how return transmission arises and
how the return transmission changes over time. Therefore, we use two subsample periods in our analyses and
compare the results from the two periods. As a result, this study obtains the following interesting findings.

That is, for our first subsample period, first, (1) US stock returns transmit to the next day’s Canadian and Mexican
stock returns. Second, (2) Mexican stock returns transmit to the next day’s Brazilian stock returns. Third, (3)
Brazilian stock returns rapidly transmit to their own future stock returns. Moreover, (4) Mexican stock returns also
transmit to their own future stock returns. Next, for our second subsample period, first, (1) US stock returns transmit
to the next day’s Canadian, Brazilian, and Mexican stock returns, and the second lag of US stock returns also
transmit to Canadian stock returns. Second, (2) the second, third, and fourth lags of Canadian stock returns also
transmit to US stock returns. Third, (3) Mexican stock returns transmit to the next day’s US, Canadian, and Brazilian
stock returns. Fourth, (4) Mexican stock returns transmit to their own future stock returns again in the second
subsample period.

With regard to the rest of this paper, Section 2 conducts a short literature review, Section 3 explains the data for our
empirical examinations, and Section 4 describes our model and methods. Section 5 describes our empirical results,
and Section 6 concludes the paper.

2. Recent Literature Review

This section conducts a short literature review of recent existing studies. As we noted, extant studies of return
transmission in North and Latin American stock markets are limited, thus past studies we review in this section are
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not always regarding North and Latin American stock markets. First, Arouri et al. (2011a) empirically examined
volatility spillovers between US and European sector stocks and crude oil. They showed that some volatility
spillovers were bidirectional in the US, whereas volatility spillovers were generally unidirectional from crude oil to
sector stocks in Europe. Further, using BEKK-GARCH techniques, Ewing and Malik (2016) investigated crude oil
and US equity market volatilities by focusing on the effect of structural breaks. They found that when incorporating
structural breaks into their models, the volatility spillover effects between the two markets became clearer.

Later, by extending the approach of Diebold and Yilmaz (2009, 2012), Gamba-Santamaria et al. (2017) composed
volatility spillover indices for the stock markets of the US and four Latin American countries. They found that in
Latin America, the stock markets of Chile, Colombia, and Mexico were net volatility receivers, while the Brazilian
stock market was generally a net volatility transmitter. Moreover, Tsuji (2018a) examined return transmission
between WTI crude oil and international oil equities, comprising North American and Latin American regions. This
study found evidence of bidirectional return transmission between crude oil and Latin American oil equities, and
unidirectional return transmission from North American oil equities to crude oil. Lastly, Tsuji (2019) examined stock
return transmission between the US and other international banking sectors, and found evidence of mostly
unidirectional return transmission from the US to other international banking sectors.

As above, several past studies examined return transmission in various contexts; however, again, regardless of its
interest of related industries and researchers, the studies of return transmission in North and Latin American stock
markets are limited. In this study, therefore, by using US, Canadian, Brazilian, and Mexican stock return data and a
VAR model, we empirically examine the return transmission effects between the four markets.

3. Data

In this section, we explain our data and time-series variables we construct for our empirical analyses. Using raw
stock price data supplied by Thomson Reuters, we compute and construct four daily log difference percentage stock
returns. More concretely, USLR denotes the log return of the Standard and Poor’s 500 Composite Index; CANLR
denotes the log return of the Standard and Poor’s Toronto Stock Exchange Composite Index; BRALR is that of the
Bovespa Index from Sao Paulo Stock Exchange; and MEXLR is that of the MXIPC35 Index from Mexican Stock
Exchange. The full sample period of these returns in our study is from January 2, 1992 to September 20, 2019. The
first subsample period is from January 2, 1992 to December 30, 2005, and the second subsample period is from
January 2, 2006 to September 20, 2019.

Figure 1 plots the dynamic price evolution as regards the above four stock price indices of North and Latin America
over our full sample period, January 2, 1992 to September 20, 2019. From this figure, we understand that the trends
of the four stock price indices are roughly similar. Table 1 exhibits the summary statistics for the four stock returns.
As Panel A of Table 1 presents, in the first subsample period, the mean value of BRALR is higher than those of the
other three stock returns. Further, the standard deviation value for BRALR is also higher than those of the other three
stock returns. Furthermore, interestingly, the skewness for BRALR shows much higher positive value, while the
skewness values of the other three stock returns show negative values. In addition, for all the four returns, their
kurtosis values are higher than three, which is the kurtosis value of normal distributions.

Next, as Panel B of Table 1 displays, in the second subsample period, there is little particular characteristic for all of
the four stock returns. However, as with the first subsample period, it is noted that for the four stock returns, their
kurtosis values are again all higher than that of normal distributions.

4. Methods

This section explains the methods for our investigations. To explore the return transmission effects between the four
North and Latin American stock markets, this study uses the following five-lag VAR model:

4 4 4
i =G +Zj:1ai,jn-,u * zjzlﬂi,Jrj,t—z * zj:ﬂ’i,Jri,t—s

. 4 . 1)

+zj:1’1|,jrj,t-4 +z,—:15i,jr;,t_5+5i,p fori=1,...,4.
In this model (1), r;; means the stock return i; rj.« denotes the kth lag of stock return j; ci, aij, Bij, 7ij, 4ij, and dij
denote the coefficients; and &; means the error term. While this study is interested in the fast return transmission
between the four North and Latin American stock markets, one week comprises five business days; hence this study
employs the above five-lag VAR model. We note that throughout this paper, in the use of the model (1), we specify
US, Canadian, Brazilian, and Mexican stock returns as i = 1 to 4, respectively.
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Figure 1. Stock market evolution in the US, Canada, Brazil, and Mexico
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Table 1. Summary statistics for North and Latin American stock returns

Panel A. First subsample period

Statistic USLR CANLR BRALR MEXLR
Mean 0.030 0.032 0.299 0.069
Median 0.012 0.040 0.126 0.003
Maximum 5.573 4.684 28.832 12.154
Minimum -7.113 —8.465 —-17.208 -14.314
Standard deviation 1.004 0.883 2.824 1.611
Skewness -0.107 -0.733 0.449 —-0.002
Kurtosis 7.289 10.553 10.037 8.980
Panel B. Second subsample period

Statistic USLR CANLR BRALR MEXLR
Mean 0.024 0.011 0.032 0.025
Median 0.035 0.043 0.000 0.019
Maximum 10.957 9.370 13.678 10.441
Minimum -9.470 —9.788 —12.096 —7.266
Standard deviation 1.176 1.059 1.656 1.188
Skewness -0.377 -0.718 —-0.047 0.070
Kurtosis 14.810 15.513 9.264 10.533

Notes: This table shows the summary statistics for the daily log North and Latin American stock returns. Our first
subsample period is from January 2, 1992 to December 30, 2005, with 3652 daily observations (Panel A), and our
second subsample period is from January 2, 2006 to September 20, 2019, with 3580 daily observations (Panel B).
USLR denotes the US stock return, CANLR denotes the Canadian stock return, BRALR is the Brazilian stock return,
and MEXLR is the Mexican stock return.

5. Results

In this section, we document our empirical results. First, in Table 2, the estimation results of the VAR model for our
first subsample period are presented. It is noted that the bold figures in this table mean the statistically significantly
positive return transmission. As Table 2 shows, we mainly reveal the cross-country return transmission in the four
North and Latin American stock markets as follows. First, (1) US stock returns transmit to the next day’s Canadian
and Mexican stock returns. Second, (2) Mexican stock returns transmit to the next day’s Brazilian stock returns.

Moreover, we also clarify the autoregressive return relations for the four North and Latin American stock markets as
follows. First, (1) Brazilian stock returns rapidly transmit to their own future stock returns. Second, (2) Mexican
stock returns also transmit to their own future stock returns.

Next, in Table 3, the estimation results of the VAR model for our second subsample period are exhibited. We again
note that the bold figures in Table 3 mean the statistically significant return transmission with positive signs. As
Table 3 shows, as for the rapid cross-country return transmission in the four North and Latin American stock markets,
we firstly find that (1) US stock returns transmit to the next day’s Canadian, Brazilian, and Mexican stock returns.
We note that the second lag of US stock returns also transmit to Canadian stock returns. Second, (2) the second, third,
and fourth lags of Canadian stock returns also transmit to US stock returns. Third, (3) Mexican stock returns transmit
to the next day’s US, Canadian, and Brazilian stock returns.

Further, as regards the rapid autoregressive return relations, our results indicate that Mexican stock returns transmit
to their own next day’s stock returns also in the second subsample period.

Overall, our results suggest that both in the first and second subsample periods, Brazilian stock returns do not
transmit to the other three stock returns. Moreover, our results also present that return transmission effects between
the four North and Latin American stock markets became much tighter in our second subsample period.
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Table 2. Estimation results of the five-lag VAR model for the first subsample period

USLR CANLR BRALR MEXLR
USLR(-1) -0.020 0.080*** —0.049 0.064*
p-value 0.407 0.000 0.458 0.093
USLR(-2) —-0.026 0.027 —-0.128* 0.007
p-value 0.282 0.197 0.055 0.863
USLR(-3) —-0.028 0.020 -0.031 —0.009
p-value 0.246 0.349 0.639 0.821
USLR(-4) —0.044* —0.006 0.035 —0.042
p-value 0.063 0.786 0.603 0.268
USLR(-5) -0.018 0.040* —0.040 —-0.013
p-value 0.435 0.052 0.547 0.733
CANLR(-1) -0.013 0.006 —0.055 -0.053
p-value 0.620 0.793 0.454 0.206
CANLR(-2) 0.010 —0.042* 0.091 -0.053
p-value 0.697 0.065 0.214 0.208
CANLR(=3) 0.004 —0.002 0.099 0.067
p-value 0.878 0.923 0.176 0.110
CANLR(-4) 0.043* -0.019 0.023 0.009
p-value 0.099 0.411 0.751 0.830
CANLR(-5) 0.002 —0.036 0.105 0.023
p-value 0.928 0.112 0.146 0.577
BRALR(-1) 0.004 0.007 0.046** —0.005
p-value 0.522 0.199 0.011 0.623
BRALR(-2) —0.004 -0.007 0.033* 0.007
p-value 0.577 0.239 0.067 0.528
BRALR(-3) -0.007 —-0.001 -0.001 —-2.3E-04
p-value 0.283 0.804 0.948 0.982
BRALR(-4) —-0.002 0.003 -0.001 -0.012
p-value 0.819 0.649 0.944 0.243
BRALR(-5) —0.006 0.004 0.007 0.002
p-value 0.395 0.499 0.687 0.842
MEXLR(-1) 0.007 0.012 0.136*** 0.114***
p-value 0.581 0.283 0.000 0.000
MEXLR(-2) 0.001 0.014 —0.061* —-0.028
p-value 0.960 0.201 0.081 0.159
MEXLR(-3) —0.005 0.011 -0.003 -0.023
p-value 0.670 0.323 0.932 0.256
MEXLR(-4) 0.006 -0.011 -0.023 0.047**
p-value 0.623 0.315 0.516 0.020
MEXLR(-5) -0.012 -0.011 —0.005 —0.006
p-value 0.340 0.319 0.890 0.766
Constant 0.037** 0.027* 0.265*** 0.063**
p-value 0.030 0.066 0.000 0.020

Notes: USLR, CANLR, BRALR, and MEXLR are US, Canadian, Brazilian, and Mexican stock returns. USLR(—K),
CANLR(—k), BRALR(-k), and MEXLR(—K) are the kth lag of the four stock returns. ***, ** and * indicate 1%, 5%,
and 10% significance levels. Bold figures indicate statistically significantly positive parameter estimates.
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Table 3. Estimation results of the five-lag VAR model for the second subsample period

USLR CANLR BRALR MEXLR
USLR(-1) —0.042 0.144*** 0.103** 0.073**
p-value 0.145 0.000 0.011 0.012
USLR(-2) —0.080*** 0.063** -0.038 —-0.033
p-value 0.006 0.016 0.354 0.259
USLR(-3) 0.005 0.041 0.045 -0.021
p-value 0.864 0.122 0.282 0.478
USLR(—4) —0.050* -0.026 —0.106*** —0.050*
p-value 0.086 0.325 0.010 0.091
USLR(-5) 0.008 0.027 0.062 0.027
p-value 0.764 0.292 0.117 0.339
CANLR(-1) —0.152%** —0.203*** —-0.048 —0.085***
p-value 0.000 0.000 0.249 0.004
CANLR(=2) 0.061** —0.094*** 0.062 0.023
p-value 0.041 0.000 0.142 0.444
CANLR(=3) 0.071** 0.015 0.027 0.071*=
p-value 0.018 0.585 0.532 0.020
CANLR(-4) 0.065** 0.079*** 0.168*** 0.055*
p-value 0.029 0.003 0.000 0.066
CANLR(-5) —0.079*** —0.119*** —0.133*** —0.069**
p-value 0.007 0.000 0.001 0.019
BRALR(-1) -0.007 0.021 —0.096%*** —-0.020
p-value 0.697 0.172 0.000 0.257
BRALR(-2) -0.004 1.7E-04 -0.017 0.021
p-value 0.819 0.991 0.494 0.235
BRALR(-3) —0.061*** —0.029* —0.064*** —0.053***
p-value 0.000 0.056 0.008 0.002
BRALR(—4) -0.013 -0.012 -0.015 -0.012
p-value 0.462 0.442 0.525 0.478
BRALR(-5) 0.011 0.007 0.037 0.028
p-value 0.521 0.659 0.126 0.103
MEXLR(-1) 0.077**= 0.051*= 0.092%*** 0.102**=
p-value 0.002 0.022 0.008 0.000
MEXLR(-2) 0.001 0.017 -0.009 —-0.033
p-value 0.977 0.437 0.796 0.189
MEXLR(=3) 0.019 -0.007 -0.020 —-0.026
p-value 0.435 0.766 0.565 0.303
MEXLR(—4) 0.002 0.001 -0.031 0.005
p-value 0.946 0.948 0.378 0.852
MEXLR(-5) -0.016 -0.002 —-0.049 —0.054**
p-value 0.513 0.940 0.155 0.029
Constant 0.028 0.007 0.033 0.025
p-value 0.148 0.691 0.229 0.203

Notes: USLR, CANLR, BRALR, and MEXLR are US, Canadian, Brazilian, and Mexican stock returns. USLR(—K),
CANLR(—k), BRALR(-k), and MEXLR(—K) are the kth lag of the four stock returns. ***, ** and * indicate 1%, 5%,
and 10% significance levels. Bold figures indicate statistically significantly positive parameter estimates.

Published by Sciedu Press 19 ISSN 1923-4007 E-ISSN 1923-4015



http://ijba.sciedupress.com International Journal of Business Administration \ol. 10, No. 6; 2019

6. Conclusions

This study analyzed the return transmission effects between the four North and Latin American stock markets in the
US, Canada, Brazil, and Mexico. The main findings from our investigations are as follows. That is, for our first
subsample period, first, (1) US stock returns transmitted to the next day’s Canadian and Mexican stock returns.
Second, (2) Mexican stock returns transmitted to the next day’s Brazilian stock returns. Third, (3) Brazilian stock
returns rapidly transmitted to their own future stock returns. Furthermore, (4) Mexican stock returns also transmitted
to their own future stock returns.

Next, for our second subsample period, first, (1) US stock returns transmitted to the next day’s Canadian, Brazilian,
and Mexican stock returns. In addition, we also find that the second lag of US stock returns also transmitted to
Canadian stock returns. Second, (2) the second, third, and fourth lags of Canadian stock returns also transmitted to
US stock returns. Third, (3) Mexican stock returns transmitted to the next day’s US, Canadian, and Brazilian stock
returns. Fourth, (4) Mexican stock returns transmitted to their own next day’s stock returns also in the second
subsample period.

Overall, our results suggested that both in our first and second subsample periods, Brazilian stock returns did not
transmit to the other three stock returns. Moreover, our results also presented that return transmission effects between
the four North and Latin American stock markets became much tighter in our second subsample period.

We consider that the empirical results demonstrated in this study are highly useful for deepening our understanding
and advancing our knowledge of North and Latin American stock market linkages, and therefore further
investigations using more sophisticated techniques is one of our future works.
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