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Abstract: This paper investigates the co-movement of Thai stock market and exchange rates.
The sample covers major institutional changes, such as market liberalization and financial
crises, so as to examine how the short-term and long-term relations change after such events.
The Gregory and Hansen (1996) which allows us to deal with structural breaks easily, is adopted.
The empirical results suggest that the Thai stock market is not cointegrated with the exchange
rate. The long-run relationship found in previous studies is just caused by the shock of the
recent financial crisis. Furthermore, using Granger causality tests the paper, there exist the bi-
direction effects between the two markets, indicating the past innovations in stock market have
the great effect on future volatility in foreign exchange market, and vice versa.
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INTRODUCTION

The relationship between exchange rates and stock prices has received substantial
attention over the last few decades. Early theoretical studies suggest a traditional
view whereby movements in exchange rates affect a firm’s overall profits, therefore
affect stock prices. According to Luehrman (1991), depreciation of the home
currency improves the competitiveness of companies in the home country because
they have a price advantage compared with their foreign competitors. Stock prices
are affected when the stock market reacts to the good news. However, for
companies that need to import components for manufacturing, the depreciation
of home currency will increase their cost and hurt their performance in the stock
market (Rutledge, Karim, & Li, 2014).

In current years, many researchers have empirically studied the relationships
between the stock prices and exchange rates. For example, Granger, Huang and
Yang (2000) found that a strong co-movement between stock and foreign exchange
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markets in most Asian countries is present. However, the causality relationship
being unidirectional or bidirectional is country-specific. Y. Wu (2001) shows that
the Singapore dollar exchange rates vis-a‘-vis the developed countries’ currencies
are negatively related to stock prices whereas the relationship between the
Singapore dollar-Malaysian ringgit exchange rate and stock prices is positive
instead. Dogan and Yalcin (2007) and Rjoub (2012) there are short-run relationships
between exchange rate and Turkish stock prices. The investigations in related
studies also confirm the strong co-movement between stock price and exchange
rate in China (Rutledge et al., 2014).

Although many studies contribute to this literature, there are only a few of
researches on the Thai stock market and exchange rate. There are also some
limitations in related literature which deserve further investigation. Apart from
the problems presented by their inconsistent results the existing empirical studies
are also riddled with methodological weaknesses, such as spurious regression
results (Tian & Ma, 2010). Many studies employ the vector autoregressive (VAR)
model which do not ascertain cointegration among the set of variables analyzed.

Most empirical studies on the relationships between stock price and exchange
rate are based on the cointegration test, the error correction model (ECM) of Engle
and Granger (1987) or the VAR-based test (vector error correction model: VECM)
of Johansen (1988) and Johansen and Juselius (1990). And the empirical results
suggest that the cointegration relation between stock prices and foreign exchange
rates is present. However, Gregory and Hansen, here after GH, (1996) argue that
some important events may break the mechanism between financial markets and
thus change the long-term equilibrium relationships. Traditional cointegration
approaches ignore the structural break due to some external events which can
lead to a misleading result (Liu & Wan, 2012). In recent years, many extreme events
such as the recent financial crisis brought shocks to the Thai stock market, which
may break the equilibrium relation between stock and foreign exchange markets.
Thus, it is inappropriate to investigate the linkages between Thai stock prices and
foreign exchange rates based on the traditional cointegration approaches.

The macroeconomic policy in Thailand changed substantially with an adoption
of inflation targeting together with the managed floating exchange rate regime
after the 1997–1998 Asian Crisis. Under this framework, the Thai central bank,
Bank of Thailand (BOT), intervenes in the foreign exchange markets to prevent
excessive short-term volatility or disorderly adjustment of the Thai Baht (THB).
Since the crisis, capital inflows have shifted from bank loans to foreign investment.
As a result of the sound economic outlook of the country, foreign investment in
Thailand amounted significantly increased in the past few years (Abhakorn &
Tantisantiwong, 2012).
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In the 1990s, most stock markets in Asia experienced considerable growth and
turbulence. This process resulted in a profound change in Thailand’s economy.
The Stock Exchange of Thailand (SET) significantly influences Thai economic
development by providing a mechanism for resource re-allocation between
different sectors of the Thai economy. As a rapidly developing emerging market
the SET also plays an important role in a worldwide context by affecting
international capital flows. The experience of the Thai stock market is probably
typical of Asian stock markets in general because of its manageable size and diverse
characteristics (Bos, Ding, & Fetherston, 1998; Chusanachoti & Kamath, 2002). An
understanding of the mechanisms of the Thai stock market’s dynamics is, therefore,
very important.

Several explanations exist to explain why such a study on Thailand is important.
The case study of Thailand is unique. First, the recent opening of the Thai stock
market to foreign investors and the liberalization of its currency provide an
opportunity to examine the impact of financial liberalization on the relationship
between the foreign exchange rate and stock prices. Observations from nine to ten
years after the new foreign exchange regime provide enough data to examine the
effects of the local currency on stock prices. Second, no other studies exist which
examines the impact of appreciation of local currency on stock prices. This study
is the first to examine the impact of currency appreciation on stock prices using
Thai dataset. Third, since the opening up of Thai stock market, foreign investment
in local market has rapidly increased over the last few years, thus our results should
be of interest to foreign portfolio investors concerned with their currency exposure
in Thailand.

The remainder of the paper is structured as follows. The next section sketches
a a brief literature review and the main findings in developed and emerging
markets. Section 3 presents the data and methodology employed. Section 4 shows
the empirical evidence for the interdependencies between stock prices and
exchange rates in Thailand. Finally, Section 5 summarizes key results and discusses
policy lessons.

LITERATURE REVIEW

Two main hypotheses explain the relationship between stock prices and exchange
rates. First, the goods market hypothesis predicts that the appreciation of a local
currency should hurt its exporters and, therefore, the shares of such companies
would become less desirable and affect the share market in an export-orientated
country. This presumes that causality runs from the exchange rate to the share
market in a negative correlation. Secondly, on the other hand, the portfolio balance
hypothesis asserts that causality runs from the stock market to the exchange rate.
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However, existing empirical studies report mixed and contrasting findings (Kutty,
2010; Tian & Ma, 2010). If the goods market theory prevails, this study would
expect the recent appreciation of the THB to have caused its stock market index to
fall, assuming Thailand is an export-orientated country.

The relationship between stock prices and the exchange rate has been
empirically analyzed over the past three decades. The results are somewhat mixed
as to the significance and direction of influences between stock prices and exchange
rates. Different studies focused on different countries, sample periods, variables and
different econometric techniques and provide inconclusive results (see Table 1).

Table 1
The relationships between stock prices and exchange rates

Authors Time Methods Countries Relation-
coverage covered ship

Multi country cases
Caporale, Hunter, and 2003-2011 GARCH 6 countries/areas SP�ER
Menla Ali (2014)
Lin (2012) 1986-2010 ARDL model 6 Asian countries SP�ER
Pan, Fok, and Liu (2007) 1988-1998 VAR model 7 Asian countries ER�SP
Single country cases
Dimitrova (2005) 1990-2004 VAR model US ER�SP
Dogan and Yalcin (2007) 1997-2003 VAR model Turkey ER�SP
Hsing and Hsieh (2012) 2000-2010 GARCH Poland ER�SP
Kisaka and Mwasaru (2012) 1993-1999 ECM Kenya ER�SP
Kutty (2010) 1989-2006 ECM Mexico SP�ER
Liu and Wan (2012) 2005-2011 GH approach China SP�ER
Mishra (2004) 1992-2002 VAR model India SP�ER
Richards, Simpson, 2003-2006 VAR model Australia SP�ER
and Evans (2009)
Rjoub (2012) 2001-2009 VECM Turkey SP�ER
Rutledge et al. (2014) 2001-2011 VECM China SP�ER
Tian and Ma (2010) 1995-2009 ARDL model China ER�SP
K.-J. Wu, Lu, Jono, 1997-2010 VECM Philippines SP�ER
and Perez (2012)
Y. Wu (2001) 1980-1996 VAR model Singapore ER�SP
Yang and Ma (2012) 2007-2010 ECM China SP�ER
Zhao (2010) 1991-2009 GARCH China SP�ER

Note: “ER�SP” denotes causality running from exchange rates to stock prices. “SP�ER”
denotes causality running from stock prices to exchange rates. “SP�ER” denotes
bidirectional causality between stock prices and exchange rates. “SP�ER” denotes that
neither stock prices is effecting exchange rates nor exchange rates is effecting stock prices.
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The findings of the different studies can be summarized into four main
hypotheses. First, goods market hypothesis suggests that there is a unidirectional
relationship from exchange rates to stock prices (Dimitrova, 2005). In addition, Y.
Wu (2001) examine the relationship between Singapore stock returns and the
Singapore dollar-Malaysian ringgit exchange rate. The results find a unidirectional
cause from exchange rates to stock returns. Pan et al. (2007) scan data from seven
East Asian countries, including Hong Kong, Japan, Korea, Malaysia, Singapore,
Taiwan, and Thailand. Their results from before the 1997 Asian crisis are mixed,
but after the crisis, a causal relation from exchange rates to stock prices is found
for all countries except Malaysia. Similar results are found by Dogan and Yalcin
(2007), Tian and Ma (2010), Kisaka and Mwasaru (2012) and Hsing and Hsieh
(2012) for Turkey, China, Kenya and Poland respectively.

Second, portfolio balance hypothesis shows that there is a unidirectional
causality from stock prices to exchange rates (Richards et al., 2009). Furthermore,
Lin (2012) employ the autoregressive distributed lag (ARDL) model suggest that
the comovement between exchange rates and stock prices becomes stronger during
crisis periods and most of the spillovers can be attributed to the channel running
from stock price shocks to the exchange rate. K.-J. Wu et al. (2012) examine the
relationship between Philippine stock exchange index and the USD exchange rate.
They find a unidirectional Granger cause from stock index to exchange rate. Similar
results are found by Kutty (2010) for Mexico.

Third, feedback hypothesis indicates that there is bidirectional causality
between stock prices and exchange rates. This line of research is also not an infant
and a number of studies find the bidirectional causality between stock prices and
exchange rates for various countries (Caporale et al., 2014; Rjoub, 2012). Moreover,
Zhao (2010), Yang and Ma (2012) and Rutledge et al. (2014) examine the association
between Chinese stock prices and renminbi exchange rates. Each of these studies
finds bidirectional between stocks prices and exchange rates. It implies that the
stock prices and exchange rates jointly determine each other.

Fourth, neutrality hypothesis holds when no causality exists between stock
prices and exchange rates (Liu & Wan, 2012; Rutledge et al., 2014). Mishra (2004)
also find no Granger cause between Indian stock returns and exchange rates. It
implies that depreciation of the home currency does not improve the
competitiveness of companies in the home country therefore stock prices are not
affected when the stock market reacts to the good or bad news and fluctuations of
stock prices can have an effect on exchange rates through the current account.

Despite this increasing interest in emerging stock markets, the volume of
literature in this area is still far less than that focusing on developed stock markets.
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This study fills this important gap in the literature, and provides further evidence
that has important implications for the portfolio diversification decision of
international investors.

METHODOLOGY

Unit root test allowing for a structural break

The study initially performed the augmented Dickey-Fuller (ADF) unit root test to
examine the time series properties of the data without allowing for any structural
breaks. The ADF test (Dickey & Fuller, 1981) is conducted using this equation:
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where yt denotes the time series being tested, � is the first different operator, t is a
time trend term, k denotes the number of lagged terms and � is a white noise
disturbance term.

In this study, the lowest value of the Schwartz information criterion (SIC) has
been used as a guide to determine the optimal lag in the ADF regression. These
lags augment the ADF regression to ensure that the error term is white noise and
free of serial correlation. In addition, the Phillips-Perron (PP) test was used as an
alternative nonparametric model to control for serial correlation. Using the PP test
(Phillips & Perron, 1988) ensures that the higher-order serial correlations in the
ADF equation were handled properly. That is, the ADF test corrects for higher-
order autocorrelation by including lagged differenced terms on the right-hand
side of the ADF equation; whereas the PP test corrects the ADF t-statistic by
removing the serial correlation in it. This nonparametric t-test uses the Newey-
West heteroscedasticity autocorrelation consistent estimate, and is robust to
heteroscedasticity and autocorrelation of unknown form.

An important shortcoming associated with the ADF and PP tests is that they
do not allow for the effect of structural breaks. Perron (1989) argues that if a
structural break in a series is ignored, unit root tests can be erroneous in rejecting
null hypothesis. Zivot and Andrews, here after ZA (1992) developed methods to
search endogenously for a structural break in the data. The study employ their
model (C), which allows for one structural break in both the intercept and slope
coefficients in the following equation:
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where 1�tDU  if TBt � , otherwise zero; TB denotes the time of break,

TBtDTt ��  if TBt � , otherwise zero. The lag length is selected using the same

approach as in the ADF test.

The trimming region in which we searched for TB covers the 0.15T-0.85T period,
where T is the sample size. Following Chaudhuri and Wu (2003) and Narayan and
Smyth (2005), this study selected the break point (TB) based on the minimum value
of the t statistic for �. In this study, kmax is set equal to 12.

Cointegration test allowing for a structural break

The lack of evidence of cointegration in previous studies in the literature could be
attributed to the ignorance of the structural break in the cointegrating vector. To
address this issue the GH (1996) test has also been utilized. GH (1996) postulate
three alternative models, similar to those proposed by ZA (1992), to capture the
changes in parameters of the cointegrating vector. First, the level shift model (C),
which assumes a change only in the intercept, is as follows:

0 1t t t ty DU x� � � �� � � � (3)

The second model, a level shift and change in trend (C/T), takes the form:

0 1t t t ty DU t x� � � � �� � � � � (4)

The third model, which allows for changes in both the intercept and slope of
the cointegration vector (C/S), is presented as:

0 1 2t t t t t ty DU t x x DU� � � � � �� � � � � � (5)

where tDU  is defined as previously in Equation (2).

Intuitively, within the range of 0.15T-0.85T, this technique searches for a

particular TB, which minimizes the value of the ADF* statistic for t̂� . The GH

(1996) method tests the null hypothesis of no cointegration against the alternative
hypothesis of cointegration with a single structural break at time TB, which is
determined endogenously.

Granger causality test

Finally, the Granger causality test is conducted. A variable such as �xt (the stock
returns) Granger causes �yt if its past values can explain �yt, but past values of �yt
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do not explain �xt (Granger, 1969). If the two variables are not cointegrated, and
the coefficient of error correction term is not negative and significant, the following
bivariate VAR equations will then be used for the causality test:
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however, if yt and xt are cointegrated, these error correction models are adopted:
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The Granger causality test can be conducted under two assumptions. First, if
yt and xt are not cointegrated, then Equations (6) and (7) are used in order to test

the following two null hypotheses: If in Equation (6) 1 2 1: ... 0o kH � � �� � � �  is

rejected, then �xt Granger causes �yt.  Similarly, if,  in Equation (7),

1 2 1: ... 0o kH � � �� � � �� � � �  is rejected, then the conclusion is that �yt causes �xt. If

both null hypotheses are rejected simultaneously there would be a bidirectional
causality between the two variables. Second, if yt and xt are in fact cointegrated,
then Equations (8) and (9) are employed to test the same two hypotheses.

DATA AND PRELIMINARY ANALYSIS

The current study focuses on the relationship between Thai stock prices (SP) and
THB/USD exchange rates (ER). The overall study period is the nineteen years
from 2 July 1996 to 29 May 2015. Daily data (5 days a week) in total of 4,934
observations are from DataStream. This time period is the nineteen-year period
beginning with the 1996 opening of Asian financial crisis in Thailand. Daily
data are used because the use of greater than daily data (e.g., monthly data)
may not be adequate to capture the effects of capital movements, while the use of
less that daily data may introduce spurious statistical significance (Rutledge et al.,
2014).
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Figure 1 shows the changes of SP and ER over time. The empirical analysis is
performed on their logarithmic forms. In addition, Table 2 shows the summary
statistics for the changes of each variable. The sample means are greater than 0,
and the average monthly return of Thai stock market is 0.006%. In the sample
period from 2 July 1996 to 29 May 2015, the average change of exchange rate is
positive, which shows that the currency appreciates in the time. In terms of standard
deviations, the volatility of stock market is higher than that of exchange market,
so the investment risk of stock market is higher than exchange market. The measures
for skewness and kurtosis show that both stock return and change of exchange
rate is positively skewed and highly leptokurtic with respect to the normal
distribution. Jarque–Bera (JB) statistic rejects normality for each of the series at the
1% level of significance.

Table 2
Summary statistics

Variables Mean Standard deviation Skewness Kurtosis JB statistics

�log(SP) 0.00004 0.01586 0.05348 10.7184 12247.28***
�log(ER) 0.00006 0.00517 0.27555 41.5223 305079.3***

Notes: � denotes the first order difference. *** denotes significant at the 1% level.

Figure 1: Thai stock prices and THB/USD exchange rates
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EMPIRICAL ANALYSIS

Unit root tests

Before proceeding with the co-integration and causality analysis, the empirical
study tests the stationarity status for all the variables so as to determine their order
of integration. This paper employed the ADF, the PP and the ZA tests. The optimal
lag length of ADF test is determined by the SIC. The optimal lag length of PP is
determined by the Newey–West criterion. The null hypothesis of ADF, PP and ZA
is that the series has a unit root.

Table 3 reports the results of three unit root tests.

Table 3
The results of unit root tests

ADF PP ZA

Level 1st difference Level 1st difference Level 1st difference Break point

log(SP) -1.05 -45.35*** -1.00 -65.41*** -4.24 -16.80*** Oct 12, 2000
log(ER) -2.34 -31.94*** -2.41 -60.47*** -4.18 -9.81*** Apr 10, 2001

Note: *** denotes significant at the 1% level.

For original price series, ADF, PP and ZA statistics cannot reject the null
hypothesis, indicating that each series follows a unit root process. Moreover, for
the first order difference series, ADF, PP and ZA statistics consistently indicate a
stationary process. Therefore, it can conclude that both stock price and exchange
rate series are I(1) processes. The reported TBs in the last column were endogenously
determined by the ZA test. In addition, Figure 2 shows SP and ER as well as their
corresponding structural breaks obtained by the ZA test. It is not surprising that
the endogenously-determined structural breaks in these variables occurred just
around the 2001 economic recession (see TBs for SP and ER in Table 3).

Figure 2: TBs for Thai stock prices and THB/USD exchange rates
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Cointegration test

In existing literature, the Engle-Granger two-step test (1987) or the VECM of
Johansen (1988) and Johansen and Juselius (1990) are always used to examine the
cointegration relationship between stock prices and exchange rates. However, GH
(1996) point out that many extreme events may structurally break the relationship
among variables and change their long-term mechanism. Due to the presence of a
structural break, the use of a traditional approach may result in a wrong conclusion.
In view of that, this paper uses a cointegration test which allows for a structural
break to analyze the relationship between the Thai stock prices and exchange rates.
The results are reported in Table 4.

Table 4
The results of GH Cointegration test

ADF*

Test statistic Break point k

SP on ER C -3.08425 Mar 15, 2007 11
C/T -4.42947 Jan 4, 2007 11
C/S -3.52251 Jul 7, 2002 11

ER on SP C -2.89646 Sep 19, 2011 11
C/T -4.40115 Jan 25, 2007 11
C/S -3.04327 Jul 26, 2010 11

Note: ** and *** denotes significant at the 5% and 1% levels, respectively.

The result that the exact time points of structural break are not consistent under
different model assumptions. However, most of the break points fall in the first
quarter of 2007, around the time when the recent global financial crisis broke out.
Therefore we can consider that the recent financial crisis made the long-term
mechanism between Thai stock prices and exchange rates fundamentally change.
Under the assumption of three models, none of the ADF* statistics is significant.
Therefore, it can conclude that there is no cointegration relationship between Thai
stock prices and exchange rates. This conclusion is not consistent with many
existing studies in which the significant cointegration relationships between stock
price and exchange rate are obtained (Caporale et al., 2014; Liu & Wan, 2012; Pan
et al., 2007). The major reason is that existing studies do not take into account the
effects of a possible structural break.

Granger causality test

The Granger causality test is performed based on VAR model because there is no
cointegration relation between SP and ER. Based on the SIC, the optimal lag (k) is
two for both variables. Table 5 displays the results of the linear Granger causality
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test between SP and ER. A bi-directional Granger causality was found between SP
and ER. In other words, there are two way relationships between Thai stock market
and exchange rates. This finding is in line with Rjoub (2012) who state that there
could be a two-way relationship between exchange rates and stock prices.

Table 5
The result of causality test

The null hypothesis F statistic P value

SP /� �  ER 4.3200** 0.0134

ER /� �  SP 49.4068*** 0.0000

Notes: /� �  implies does not Granger cause. ** and *** denotes significant at the 5% and 1%
levels, respectively.

CONCLUSION

This paper systematically analyzes the co-movement between the Thai stock
market and THB/USD exchange rates. In the existing studies, researchers always
use the Engle-Granger two-step test (1987) or the VECM of Johansen (1988) and
Johansen and Juselius (1990) to test the cointegration relationship between stock
prices and exchange rates. Because this approach ignores the structural break
resulting from some extreme events, it may lead to an awkward test conclusion.
Therefore, this paper employs a cointegration test allowing for a structural break
of GH (1996) to analyze cointegration relation between SP and ER. The empirical
results suggest that recent financial crisis change their long-term mechanism.
The conclusion based on traditional approaches that the cointegration relation
exists between SP and ER may be an illusion caused by the shock of the recent
financial crisis. Therefore, the change of SP (or ER) is invalid to forecast the long-
term behavior of ER (or SP).

In existing studies, researchers always use the conventional Granger causality
test (Granger, 1969) to test the causality relation between stock prices and foreign
exchange rates. Therefore, this paper adopts a Granger causality test approach the
same as others, which can be used to test the linear causality relationship between
two variables. Empirical results indicate that there are two way relationships
between SP and ER. The Granger causality test describes short-term co-movement.
Thus, evidence from the causality test also suggests that the change of exchange
rate can provide some useful information in forecasting future short-term stock
prices. Therefore, the short-term investors in stock markets should pay close
attention to the change of exchange rate.
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