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ABSTRACT

The aim of this paper is to empirically examine the effect of contagion from the United
States stock market on stock market development in ASEAN-5 countries. By using data from
1990-2014, Seemingly Unrelated Regression estimation results show that the contagion effect
from the United States was displayed by considering interaction term which also support
Thornton’s Contagion Theory. Thus, prudential initiatives such as government support,
trading supervision, trade openness and the inspiration towards an integrated stock market
are recommended.
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INTRODUCTION

The improvement in the ability of stock market to satisfy the needs of financial players
in the traditional sub-sector including the capital markets is the general definition of the Stock
Market Development (SMD). This definition also shared by Balogun et al. (2016); Capasso,
(2006); Nowbutsing and Odit, (2009); and Sezgin and Atakan, (2015). In the study of SMD,
various determinants have been well documented. However, there are least attention have
been paid on the effects of contagion on SMD.

In understanding its mechanism from the theoretical perspective, the Thornton’s
Contagion Theory which was cited in Garcia, (1989); Moser, (2003); and Werner, (2014) is
referred. Based on this theory, contagion can be defined as the transmission of crisis from a
country to another country or region. However, this theory is primarily focus on the banking
sectors. Therefore, the contagion effects explained by Forbes and Rigobon (2002) is
considered. According to Forbes and Rigobon, the contagion is occurring if there is a
significant increase in the cross market interaction after a crisis period. Otherwise, if there is a
high interaction between the market in the pre and post crisis, it will constitute
interdependence. Based on the definition, countries that share the same geographical
characteristic, structure, history and have a strong direct linkage in term of trade and finance
might be closely connected even in a stable period. Therefore, any crisis occurs in any of the
country would possibly spread to its counterparts.

In particular, this paper aims to measure the contagion effects on SMD between the
United States (US) stock market and the stock market in the Association of South East Asian
Nation 5 (ASEAN-5) comprises of Malaysia, Indonesia, Thailand, The Philippines and
Singapore. To do so, the inclusion of market interaction terms as specific indicators of interest
has been incorporated into estimable SMD models which also could be found in previous
studies such as Dornbusch et al. (2000); Claessens and Forbes (2004); and Serwa (2005). For
a clearer perspective, the pattern of market index movements for both the ASEAN-5 and the
US within the 1990-2014 timeframe is illustrated in Figure 1.

In the beginning, all ASEAN-5 countries posted a relatively similar pattern in their
market indexes between 1990 and 2003. Interestingly, in later years, it is worth to highlight
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from Figure 1 that there is clear evidence on the positively established relationship between
the stock market movements for the ASEAN-5 and the US particularly in the 2007-2008
period. Therefore, there is a possibility of market interaction at a certain degree to be
prevailed between the stock markets for the ASEAN-5 and the US. Given by this market
interaction, any changes in the US stock market could affect the stock market in the ASEAN-
5.
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FIGURE 1
MARKET INDEX MOVEMENT OF ASEAN-5 COUNTRIES AND THE US, 1990-2014

Therefore, the price of the stocks in the ASEAN-5 would be reflected by the
contagion effect of the US stock market. More or so, traders which possess some information
on capital markets would initiate an order to sell their stocks subsequently render to the
possibility of yielding price depreciation. The rest of this paper is structured as follows. Next
section would discuss on the methodology followed by discussion of results. Then, to wrap
up, conclusion and policy implications and/or recommendations are provided in the last
section.

METHODOLOGY

This section provides the details regarding data, estimation procedure and estimable
models.

DATA

This paper investigates the contagion effects of the US on the ASEAN-5’s SMD by
utilizing data of ASEAN-5’s market indexes which are Bursa Malaysia (BM), The Indonesia
Stock Exchange (IDX), Stock Exchange of Thailand (SET), The Philippine Stock Exchange
(PSE) and The Singapore Exchange (SGX) the year 1990-2014. For the US index, Dow Jones
Index is used because it quoted the most highly capitalized and influential companies in the
US market (Grimaldi, 2010).

ESTIMATION PROCEDURE
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For the estimation purpose, market interaction terms used in the Seemingly Unrelated
Regression (SUR) models. Zellner’s SUR model which is an interchangeably known as
contemporaneous correlation analysis between error terms between the models is. This
approach is appropriate as each of the country shares the analogous economic hinges. Also, it
could capture the efficiency due to the correlation of the disturbances across equations.
Generally, there are three stages included in the SUR estimation. In the first stage, the
contemporaneous correlation between the models is tested by using the residual covariance;

S, :\/T_Ki/T_K 4.4, ; residual correlation of r?, :%
- K. -K. = O 0 j
Test (LM) given by LM =T(r?;,r%).
These tests provide the evidences that the error terms between the models are
correlated by using the assumption of cov(¢;, ;) = o if, t=sand cov(g;,&;) =0 if, t=s.

The null hypothesis of cov(s,,,&,,) = Oare verified using the LM test. By using number of

and Langrange Multiplier

it?

equation as the degree of freedom for y”critical value, if the null hypothesis is fail to be

rejected, then it suggested that SUR would be more accurate than separate least square
estimation.

ESTIMABLE MODEL

In the second stage, Equation [1] is estimated using SUR as follows:

SMDi=@o+ @iMRIi+ @.MRIUS* @:MRIIMRIys + @aLIQi+ @sCRTi+ @eSAVi+
§07DUMit+€it [l]

where i represents ASEAN-5 countries which are Malaysia, Indonesia, Thailand, The
Philippines and Singapore, respectively. MRI is the market index in ASEAN-5 , MRI  is
Dow Jones Index which also represent the market index for the US and MRI;, * MRI , is the

interaction term between the ASEAN-5 countries and US stock market, LIQ is stock market
liquidity, SAV is total saving, CRT is credit to private sector by bank, ¢ is the coefficient,

while ¢ is the error term. The error is considered as white noise where the mean is equal
zero and variance is constant, o or ¢ ~ iid (O,c;j ) Prior to the estimation of Equation [1],

the interaction variables should be obtained to get the value of MRI, *MRI by estimating
following equation:

MRI,, *MRI s, = 7, + 7,MRI, +7,MRI , + . [2]

Where, 7 is the coefficient value for each variable and ¢ represents the error term. After the
interaction terms have been estimated, the residual series are created and substituted into the
Equation [1]. Given this, the measurement of total effect of MRI,, and MRI , on SMD are
given ass SMD,, /8 MRI,, =¢, + ¢,MRI ;;, and 5§ SMD,, /6 MR, =&, + ¢,MRI, respectively.

In the last stage, the equality of the coefficients in the SUR models is examined by
using Wald Test. While using this test, the null hypotheses of equal coefficient for each
variable are tested as ¢ =6, =p,=¢; =9 for MRI, ¢, =6;=p;,=¢c;=9For MRI and
$ =6, = p, =, =9 fOor MRI *MRI ;s . Where ¢,0, p,c,and $is the coefficient for each country.

Based on the F-statistic and y°values, if the null hypothesis is rejected, it signifies that the
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coefficients for each variable across countries are not equal and SUR is more appropriate to
be applied rather than Ordinary Least Square (OLS).

RESULTS DISCUSSION

Table 1 reports the residual covariance, correlation matrix and LM test. Based on the
LM test values, LM between the countries illustrates value greater than LM critical value.
Based on the result, the null hypothesis of no correlation between the errors terms in the
models are rejected at 95%confidence level and signifies that SUR models are more efficient

OLS.

Second stage is the estimation of SUR, the results are displayed in Table 2. For all
ASEAN-5 countries, the coefficients of interaction terms; MRI, *MRI  are found to be
statistically significant at the 5% and 10%significance levels, accordingly. Therefore, the
effects of market interaction to the ASEAN-5’s SMD can be possibly explained through both
total effects of MRI,, and MRI .

Table 1
RESIDUAL COVARIANCE MATRIX, CORRELATION MATRIX AND LM TEST
Residual Covariance Matrix
Country Malaysia Indonesia Thailand Philippines Singapore
Malaysia 703.07
Indonesia 92.90 35.95
Thailand 88.15 21.27 123.60
Philippines 209.34 54.77 42.99 185.38
Singapore 202.77 48.08 149.55 85.82 457.78
Residual Correlation Matrix
Country Malaysia Indonesia Thailand Philippines Singapore
Malaysia 1.00 - - - -
Indonesia 0.58 1.00 - - -
[14.61]* - - - -
Thailand 0.30 0.32 1.00 - -
[7.48]* [7.98] * - - -
Philippines 0.58 0.67 0.28 1.00 -
[14.50]* [16.77] * [7.10] * - -
Singapore 0.36 0.37 0.63 0.29 1.00
[8.94]* [9.37] * [15.72]* [7.37] * -
Note:  Chi-square critical values at 5% and 10% confidence level are 1.15 and 1.61, respectively.
*and ** indicate significant variables at the 5% and 10% significance levels, respectively.
Figures in parenthesis are the LM values
Table 2
SUR ESTIMATION RESULTS
Country Variable Coefficient Total Effect Std. Err t- Stat Prob.
C 128.97 40.03 3.22 0.00*
MRI 0.50 MRI,; = 0.50 + 0.67MRI 0.09 5.54 0.00*
MRI;q 0.32 MRIys = 0.32 4+ 0.67MRIy, 0.10 3.2 0.00*
Malaysia | MRI * MRIyg 0.67 0.38 1.76 0.08**
LIQ 0.23 0.08 2.85 0.01*
CRT -0.10 0.38 -0.25 0.80
SAV -185.60 158.78 -1.17 0.25
DUM -26.45 20.71 -1.28 0.20
C 14.25 10.70 1.33 0.19
MRI 0.02 MRIy = 0.02 + 0.13MRI 0.00 6.93 0.00*
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Table 2
SUR ESTIMATION RESULTS
MRIy;
MRIyg 0.03 = 0,03 + 0.13MRI,, 0.03 0.92 0.36
Indonesia | MRI * MRIyg 0.13 0.08 1.67 0.10**
LIQ 0.20 2.22 0.09 0.93
CRT 0.33 0.17 1.91 0.06*
SAV -24.98 5.11 -4.89 0.00*
DUM -13.46 4.74 -2.84 0.01*
C 30.68 12.70 2.42 0.02*
MRI 0.17 MRI; = 0.17 + 0.3MRI,, 0.03 6.36 0.00*
MRIy 0.56 MRIyg = 0.56 + 0.3MRI; 0.33 1.71 0.09**
Thailand | MRI * MRI 0.30 0.17 1.76 0.08**
LIQ 0.02 0.01 1.69 0.09**
CRT -0.18 0.11 -1.64 0.11
SAV -66.94 34.63 -1.93 0.06**
DUM -5.14 6.97 -0.74 0.46
C 22.94 11.17 2.05 0.04*
MRI 0.05 MRI, = 0.05 + 0.34MRI 0.02 3.02 0.00*
MRIys
- MRIy 0.46 = —0.46 + 0.34MRI, 0.38 1.20 0.23
sh"'pp'”e MRI * MRIys 0.34 0.18 189 | 0.06*
LIQ 0.20 0.20 1.02 0.31
CRT 0.09 0.46 0.19 0.85
SAV 24.47 17.95 1.36 0.18
DUM -9.54 8.74 -1.09 0.28
C 41.67 48.67 0.86 0.39
MRI 0.14 MRI; = 0.14 + 0.6MRIys 0.02 7.27 0.00*
MRIy 0.23 MRI,s = 0.23 + 0.6MRI 0.08 2.77 0.01*
Singapore | MRI * MRl 0.60 0.34 1.76 0.08**
LIQ 0.11 0.20 0.56 0.57
CRT -0.44 0.52 -0.83 0.41
SAV -9.07 33.75 -0.27 0.79
DUM -32.24 11.14 -2.89 0.00*
Diagnostic Test Value
R 0.86
Adjusted R? 0.84
S.E. of regression 1.19
F-statistic 47.26
Prob (F-statistic) 0.00*

Note: * and ** indicate significant variables at 5% and 10% significance levels, respectively.

Among others, the coefficients of MRl are significantly different from zero at the 5
and 10% significance levels for the ASEAN-5 countries, respectively. Given the positive
coefficient values of MRIs, any increase of one point in MRI  would further stimulate the

SMD. Moreover, statistically significant at 5% confidence level the effects of MRI s to SMD
can be empirically observed in Malaysia and Singapore but statistically significant at 5% in
Thailand. Based on the positive coefficients of interaction terms, that any increase in one
point of MRI would stimulate the effect of MRI g to SMD of these countries.

These empirical results was also supported by the studies conducted by Chow et al.
(2013); and Liu (2007) which found a strong statistical evidences of the contagion effects of

US market particularly due to the volatility of the market index to the ASEAN-5 countries.
Also, Trivedi and Birau, (1999) found a highly reliance of the emerging markets on the index
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movement in the developed countries particularly the US which then provide a significant
implications for the investment process and management of risk toward a financial
liberalization. According to Bagliano and Morana (2012), the key transmission of the effects
of US stock market to the other region is through the currency which then transmitted through
trade channel besides the excess liquidity creation and stock price dynamic. These
transmission channels support the Contagion Theory which related to the crises transmission.
On the overall goodness of the model, 84% of the variation in the SMD of the
ASEAN-5’s for the 1990-2014 periods can be explained by explanatory variables within the
SUR models. Also, the F-statistic value of 48.26% indicates a strong evidence of the joint
statistical influence between the variables in the model at the 5% significance level. The last
stage for SUR analysis is Wald test which reported in Table 3. Based on the results, the F-
statistic and Chi—square values signify that at 5% confidence level, null hypotheses of equal
coefficient for LIQ, MRI, MRl and MRI *MRI 4 are rejected. Therefore, SUR model is

more efficient than separate models.

Table 3
WALD TEST FOR SEEMINGLY UNRELATED REGRESSION MODELS
Test Statistic Value df p-value
F-statistic 8.94 (20, 85) 0.00*
Chi-square 178.79 20 0.00*

Note: * and ** indicate significant variables at 5 and 10%significance levels, respectively.
CONCLUSION

This paper examines the effects of contagion on SMD in the ASEAN-5 countries. By
utilizing the data of 1990-2014, the effect of US market to the ASEAN-5 stock market was
considered. Results suggested that MRI for all countries is statistically significant in

determining the changes of SMD in the ASEAN-5. Meanwhile, MRI ,have significantly

contributed to the changes in SMD in Malaysia, Thailand and Singapore. Although there is
insignificant effect of MRI to Indonesia and the Philippines, effect of MRI  still exist by

considering the interaction term. Thus, the consideration of interaction term is important in
explaining the contagion effect outside the region. Based on the results, policymakers should
focus on preparing prudential initiatives to protect the domestic stock market against
contagion effects. Such initiatives include the government support, trading supervision, trade
openness and the inspiration towards an integrated stock market. As this paper serves an
initial step to disclose the effects of contagion, the extensions from this study would be
proposed to focus on the effects of other developed markets to the ASEAN-5. Moreover, a
comparative study with the other emerging marker also worth to provide the evidence
regarding the position of ASEAN stock market relative to the other emerging market around
the world.
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