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Abstract In the aftermath of Lehman shock, the effect of quantitative easing pol-
icy swiftly permeated the emerging stock markets, causing substantial fluctuation in
currency value of different countries. This study aims to determine whether short-
term capital flow is more relevant than trade balance in affecting the exchange rate or
vice versa by examining the dynamic relationship between stock return and change
of Malaysian Ringgit to US Dollar (MYRUSD) as well as between stock return and
change of Malaysian Ringgit to Chinese Yuan (MYRCNY). Based on daily data of
July 2005–July 2015, our results show: First, in the pre-crisis period, stock returns
are found to Granger cause MYRCNY and MYRUSD in mean and variance. Second,
during the crisis, the causality from stock returns to MYRCNY and MYRUSD is only
found in the mean. Third, in the post-crisis period, there is causality-in-mean from
stock returns to MYRUSD, in addition to volatility spillover from stock returns to
both MYRCNY and MYRUSD. Hence, it can be concluded that the stock-oriented
hypothesis is more tenable in Malaysia, suggesting that MYRUSD is determined by
the short-term capital flow. Furthermore, the forex market is informational inefficient
during the post-crisis period when the stock return has predictive power over the
exchange rate.
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1 Introduction

In the context of emerging market, is short-term portfolio flow more important than
trade balance in determining the exchange rate? If the former prevails, the stock-
oriented hypothesis dominates. If the latter prevails, the flow-oriented hypothesis is
more relevant. In the aftermath of Lehman shock, the effect of quantitative easing
policy swiftly permeated the emerging stockmarkets, causing substantial fluctuation in
currency value of different countries (Koulakiotis et al. 2015). Given these tremendous
changes in currency, domestic stock returns which are expressed in foreign currencies
also responded asymmetrically to changes in the exchange rate (Walid et al. 2011).
This asymmetric response has re-ignited the need to delve deep in how stock prices
cause exchange rates and vice versa.

In 2015, Malaysia has 15.8% of its total trade with China. This percentage of share
is recorded to be the highest, followed by 13% with Singapore, 8.8% with the United
States (US) and 8.6% with Japan (Department of Statistics Malaysia 2016). Among
the four major trading partners, Malaysia has established diplomatic relations with US
and China in 1957 and 1974, respectively. Due to their significant economic and trade
relations, the flow of trade, stock and exchange rate of Malaysia would be closely
connected to US and China’s economies. For example, several sectors particularly in
manufacturing, construction and transportation are being transformed by huge and
high-tech investments from China. Based on the China’s Belt and Road initiative,
Malaysia is able to gain opportunities from industry transformation and employment in
enhancing the economic growth. Furthermore, China still buysMalaysian government
bonds in linewithmarket rules on a daily basis, giving a support to theRinggit currency.
Since the US is one of the largest foreign investors in Malaysia, the central bank of
Malaysia has introduced several measures to realign the Ringgit-Dollar demand and
supply levels. Thesemeasures consequently accommodate the trade betweenMalaysia
and US in stabilizing the Ringgit performance.

Apart from the above reasons, our study only chooses two currency pairs, namely
Malaysian Ringgit (MYR) to US Dollar (USD) exchange rate and MYR to Chinese
Yuan (CNY) exchange rate. As shown in Fig. 1, Malaysian stock return (measured
by the return of FTSE Bursa Malaysia Kuala Lumpur Composite Index, FBM KLCI)
is found to exhibit several spikes in its volatility movement during the crisis period.
In order to balance the demand and supply of domestic and foreign financial assets
across a high volatile period, market participants amplify their portfolio hedging in
order to engage in cross-border transactions and reduce the foreign exchange risk.

From the perspective of the asymmetric response to market shocks, this study
addresses the following question: Does the dynamic causality between stock return
and change of MYR to USD (MYRUSD) as well as between stock return and change
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Fig. 1 Univariate conditional variance of FBMKLCI teturn, 2005–2015. Source: Authors’ estimation based
on MA(1)-GARCH(1,1) model of FBM KLCI return

of MYR to CNY (MYRCNY) sustain across the 2007/2009 financial crisis and tran-
quil periods? It would be interesting to examine whether or not stock prices and
exchange rates behave differently during three sub-periods, namely the pre-crisis (July
21, 2005–February 22, 2007), crisis (February 23, 2007–March 25, 2010) and post-
crisis (March 26, 2010–July 21, 2015) periods. Thus, this study concentrates on the
mean (the first moment) and variance (the second moment) causalities in detecting
significant relationships between stock return and change of MYRUSD as well as
between stock return and change of MYRCNY.

This study is important for four reasons. First, the approach of cross-correlation
function of standardized residuals and squared standardized residuals (Cheung and
Ng 1996; Hong 2001) is used to obtain the response of exchange rates differentiate to
shocks of stock returns. This approach can shed light on a non-linear causality between
stock prices and exchange rates under low and high volatile sub-periods. The cross-
correlation is modeled to detect more direct interdependence between stock prices and
exchange rates along with volatility of both series.

Second, the understanding of the interdependence of both series is crucial because
they play important role in the countries’ economic performance (Nieh and Lee 2002;
Tsai 2012). For example, an unexpected change in exchange rate will induce a change
in the firms’ present value through the value of the firms’ expected future cash flow
and cost of capital. As a result, the firms encounter difficulty in engaging cross-border
transactions of financialmarkets. Such a performance reduces a country’s international
competitiveness and economic growth. In return, this economic exposurewill stimulate
the monetary authorities to undertake a crucial reform in the exchange rate regimes,
thereby preventing the stock market from crashing and large current account deficits.

Third, it is helpful for fund managers to design their asset allocation and portfolio
diversification in making decision of holding domestic or foreign equities. For exam-
ple, in hedging and diversification strategies, they need to deal with the structural break
in clarifying a supportive theoretical framework whether is based on the flow-oriented
hypothesis or stock-oriented hypothesis. Ignoring such a structural break due to bad
or good news can exaggerate the result of spillover effects (Salisu and Oloko 2015).
Fourth, empirical studies on the linkages between stock return and exchange rate in
emerging countries such as Malaysia are almost non-existent.

The rest of this study is organized as follows. Section two provides a review of
the theoretical framework on the linkages between stock prices and exchange rates,
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followed by the descriptions of data and methodology. The next section provides a
discussion of the findings from empirical results. The last section concludes the study
and provides inputs for policy implications.

2 Theoretical Framework: The Nexus between Stock Price and
Exchange Rate

Economic theory provides various ways in explaining the interaction between stock
price and exchange rate. To explain the causal direction of both series, it is worth
mentioning that the empirical literature clearly offers two theoretical frameworks. The
first framework is based on “flow-oriented hypothesis”. This theoretical framework
hypothesizes that the exchange rate is essentially determined by a country’s current
account balance or trade balance based on the following Hypothesis 1.

Hypothesis 1 There is causality from exchange rates to stock prices.

According toHypothesis 1, themovement of exchange rates for a particular country
triggers its chain of macroeconomic events through international competitiveness and
trade balance mechanism, influencing its real output and hence stock market values
(Dornbusch and Fischer 1980). For example, a local currency depreciation provides
cheaper exports of domestic firms, leading to their greater competitiveness in the inter-
national transaction. These higher exports subsequently increase the domestic income.
In turn, it appreciates the firms’ stock price since they are evaluated as the present value
of the firms’ future cash flows. This hypothesis claims that the movement of exchange
rates positively causes the movement of stock prices. The empirical evidence favors
the flow-oriented hypothesis (see Pan et al. 2007; Chen et al. 2009; Walid et al. 2011;
Boako et al. 2015; Fowowe 2015; Sui and Sun 2016). Furthermore, this hypothesis
particularly holds in the export-dominated countries (Mozumder et al. 2015).

The second framework is based on “stock-oriented hypothesis” which supports the
following Hypothesis 2. The hypothesis states that an increased stock price through
the wealth effect tends to cause an increase in the demand for local currencies. Hence,
there is an appreciation in the value of local currency.

Hypothesis 2 There is causality from stock prices to exchange rates.

The explanation to supportHypothesis 2 is themovement of stock prices in a country
causes a change of domestic currencies to be in appreciation or depreciation through
portfolio balance and capital mobility (Branson 1983; Frankel 1983). This hypothesis
holds in the majority of developed countries (Kanas 2000; Yang and Doong 2004;
Mozumder et al. 2015). However, the stock price is found to act as a lead variable in
some emerging countries (Wu2005;Mishra et al. 2007). For instance, amongASEAN-
5 countries during 2000–2013, Liang et al. (2015) find evidence of portfolio balance
in Malaysia, Philippines and Thailand in supporting such a hypothesis. Salisu and
Oloko (2015) find the short-term volatility spillover from the stock market to foreign
exchange market happens in Nigeria during 1999–2013. During the sample period of
2002–2012, Mozumder et al. (2015) find such a volatility spillover happens in the case
of Ireland and Netherlands.
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The influence of stock price movement on exchange rate movement is hypothesized
through direct and indirect channels. The direct channel stipulates that the light of
domestic stock market boom will encourage international investors to revise their
portfolio selections, such that they begin to buy domestic assets and sell off foreign
assets, thereby causing domestic currency values to rise (Lin 2012; Chkili and Nguyen
2014). For the indirect channel, high stock prices influence investors’ decisions in
demanding domestic assets to adjust their portfolio exposure. This consequently drives
interest rates to be at higher levels, increasing foreign demand for domestic currency
in buying new domestic assets. As a result, domestic currency tends to appreciate in
values (Walid et al. 2011: 274).

However, past findings have not reached a clear consensus in demonstratingwhether
stock prices affect exchange rates or stock prices are affected by exchange rates. The
reason is these findings remain as weak in explaining the driving forces behind such a
relation especially for the periods of financial crises. The occurrence of the unexpected
event causes market participants interpret the same information differently, thereby
leading to the asymmetric information. Such asymmetry will break down in the tail
of information flow between the two series, where one of the series becomes noisier.
Subsequently, it induces the international trade flow or capital flow, reflecting a degree
of maturity in financial markets. As a conclusion, a linkage between stock and foreign
exchange markets depends on the maturity of financial markets (Moore and Wang
2014).

The issue of financial crises motives several researchers to dwell on dynamic
causality between stock price and exchange rate. However, the directional of causality
between stock return and change of exchange rate that corresponds to financial crises
remains an unsettle issue as mixed findings are reported in the literature reviewed ear-
lier. For instance, Azman-Saini et al. (2003) use the Granger causality test prescribed
by Toda and Yamamoto (1995). Their evidence from Thailand indicates that the Asian
financial crisis leads to causality running from exchange rates to stock prices.

By using a bivariate exponential generalized autoregressive conditional het-
eroscedasticity (EGARCH) and EGARCH-X, Wu (2005) compares the volatility
transmission between stock and foreign exchange markets during and after the Asian
financial crisis. The author finds that the spillover effect increases during the recovery
period, indicating that the strength of the transmission mechanism has increased after
the Asian financial crisis. This finding suggests that the impact of Asian financial crisis
on the interaction of the stock and foreign exchange markets is greater for Indonesia,
Japan, Philippines and Thailand. In addition, Pan et al. (2007) use a vector autore-
gressive (VAR) model to analyze the relationship between stock price and exchange
rate in seven East Asia countries. They find mixed results for the period of pre-Asian
financial crisis. During such a crisis, they further find that exchange rates significantly
impact stock prices.

Based on an autoregressive distributed lag (ARDL) model, Lin (2012) takes some
economic and policy events such as themarket liberalization (1992–1997), 1997Asian
crisis, recovery (1999–2008) and 2008 global crisis periods into account. The finding
suggests that the comovement of stockprice and exchange rate for severalAsian emerg-
ingmarkets is stronger during the crisis periods than during tranquil ones. Furthermore,
Rutledge et al. (2014) find that Chinese Renminbi exchange rates and Chinese stock
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Fig. 2 Movement of ln FBM KLCI index, 2005–2015. Source: Bloomberg

exchange indices are cointegrated during the period of post-managedfloating exchange
rates. Then, they find both series exhibit a bidirectional causal effect before the global
financial crisis. In the period of such a crisis, no evidence of existing the relationship
and causal effect between both series is found.

Moore andWang (2014) find that a degree of capitalmobility increases in Singapore
and Thailand during the period of post-financial crisis. As the result, trade balance
becomes the main determinant of dynamic correlation between real exchange rate
and stock price for some Asian markets. In the case of Brazil, Russia, Indian and
China except for South Africa, Chkili and Nguyen (2014) use Markow switching
VAR models and find that stock prices significantly affect foreign exchange rates
during a high volatile period. Fowowe (2015) uses multivariate causality tests with
structural breaks for the sample period of 2003–2013. The author finds that causality
from exchange rates to stock prices happens in Nigeria through the “flow” channel.

Mozumder et al. (2015) find that volatility spillover effect of stock prices on
exchange rates is asymmetry during the period of 2008/2009 global financial cri-
sis. This effect indicates that good news about stock prices have a greater impact on
foreign investors’ demand for local currencies as compared to bad news. They find
that the direction of volatility spillover from stock prices to exchange rates happens in
the developed countries, namely Ireland, the Netherlands and Spain. They further find
the direction of volatility spillover is mixed in the case of Brazil, Turkey and South
Africa. Among Brazil, Russia, Indian, China and South Africa (BRICS), Sui and Sun
(2016) find that magnitude of the spillover effect from exchange rates to stock returns
increases significantly during the period of 2007/2009 financial crisis.

3 Data

The daily data on the series of Malaysian stock price and exchange rate are sourced
from the Bloomberg covering the period of July 21, 2005–July 21, 2015. The exchange
rates are denominated in terms of MYR to USD and MYR to CNY. The movement of
each series during the sample period is shown in Figs. 2, 3 and 4.

Based on a quick observation from Figs. 2, 3 and 4, these series exhibit a similar
movement during the periods around 2008/09 global financial crisis. From April 2009
onwards when KLCI returns started to have an upward swing, the MYRUSD and
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Fig. 3 Movement of currency of Malaysian Ringgit relative to US Dollar, 2005–2015. Source: Bloomberg
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Fig. 4 Movement of currency ofMalaysianRinggit relative toChineseYuanRenminbi, 2005–2015. Source:
Bloomberg

MYRCNY started to have the upward trend as well. This concurs with our reported
findings in Sect. 5 that in line with the stock-oriented hypothesis, foreign players
demanded domestic currency of MYR in order to invest in the stock market. Hence,
this has resulted in the higher exchange rate for Malaysian Ringgit with respect to US
Dollar or Renminbi. This trend was observed until 2014 when Federal Reserve was
expected to end the Quantitative Easing Policy by normalizing the US interest rate.
This resulted in a stronger USD relative to other currencies includingMYR after 2014.

These series are transformed to be the first difference of stock price (a daily stock
return, SR) and first difference of exchange rate (a daily change of exchange rate, EX)
in the logarithmic form. After the first difference, the results of augmented Dickey-
Fuller (Dickey and Fuller 1979) unit root test in Table 1 indicate that all series are
stationary at the 1% significance level.

Before the analysis, some descriptive statistical methods are used to check the
distributional characteristic of a stationary series in each sub-period. Table 2 presents
the corresponding results and shows that all series are not normally distributed. As
observed, the stock return is negatively skewed during the crisis period. After the crisis,
a change of MYR to CNY exchange rate is positively skewed, while a change of MYR
to USD exchange rate is found to be negatively skewed during the crisis period. This
suggests that a change of MYR against USD is sensitive towards the global financial
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Table 1 Results of ADF unit root test for daily stock return and change of exchange rate

Pre-crisis Crisis Post-crisis

FBM
KLCI

MYR
CNY

MYR
USD

FBM
KLCI

MYR
CNY

MYR
USD

FBM
KLCI

MYR
CNY

MYR
USD

Model with a constant

−16.83***
(0)

−22.8***
(1)

−20.63***
(1)

−32.57***
(0)

−35.89***
(0)

−34.9***
(0)

−32.43***
(0)

−23.84***
(2)

−23.1***
(2)

Model with a constant and trend

−17.59***
(0)

−22.8***
(1)

−20.64***
(1)

−32.58***
(0)

−35.9***
(0)

−34.8***
(0)

−32.45***
(0)

−23.9***
(2)

−23.2***
(2)

SR denotes FBMKLCI, while EX denotes MYRCNY and MYRUSD. ADF stands for augmented Dickey-
Fuller. Critical values are based on Mackinnon (1991)
***Shows the null hypothesis of "there exists a unit root" is rejected at the 1% level of significance. The
optimal lag length of ADF test is reported in () as to ensure the residuals are white noise

crisis. A high excess kurtosis value indicates that all series have highly leptokurtic
distribution relative to the normal distribution, which means that the volatility of both
series can be modeled by GARCH-type models.

4 The Cross-Correlation Function of Standardized Residuals and
Squared Standardized Residuals (CCF)

To investigate the causal relationship between stock prices and exchange rates in
Malaysia, this study uses the CCF approach which is developed by Cheung and Ng
(1996) and further improved by Hong (2001). There are four reasons for using such an
approach. First, this approach can detect non-linear causal relationship in mean (first
moment) and variance (second moment) of both stationary series (Henry et al. 2007:
123). Second, it has the ability to specify correctly the first moment dynamic (mean)
and second-moment dynamic (variance). Third, it can detect significant causality of
both series for a large number of observations at longer lags. Fourth, it can reveal
useful information on the causality pattern (Cheung and Ng 1996: 36).

When a cross-correlation decays as the lag order increases, the test based on Che-
ung and Ng (1996) allocates equal weighting to each lag can be subject to severe
size distortions in the presence of causality-in-mean. Furthermore, the pattern of
causality-in-variance in the non-linear form cannot be detected with zero cross-
correlation between innovations. To overcome this limitation, Hong (2001) develops
the non-uniform weighting cross-correlations in a simulation study by providing flex-
ible weighting scheme for cross-correlation at each lag. For example, larger weights
are permitted for cross-correlations at lower order lags and otherwise. This non-
uniform weighting is expected to give better power against the alternative whose
cross-correlations decay to zero as the lag order increases (Hong 2001: 185). Overall,
the advantage of this approach is the flexibility to specify the innovation process and
provide robustness to asymmetric and leptokurtosis errors.
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We specify univariate equations for daily stock return and change of exchange rate
by assuming both series are expressed as Eqs. (1) and (2).

S Rt � μS R,t +
√

hS R,tεt (1)

E Xt � μE X,t +
√

hE X,t ξt (2)

where S Rt and E Xt are the daily stock return and change of exchange rate at the time t ,
respectively;μS R,t andμE X,t are the conditional mean of S Rt and E Xt , respectively;
hS R,t and hE X,t are the conditional variance of S Rt and E Xt , respectively; εt and ξt

are two independent white noise processes with zero mean and unit variance.
Based on both S Rt and E Xt series, the following sets of information are defined

as Eqs. (3), (4) and (5).

IS R,t � (
S Rt− j ; j ≥ 0

)
(3)

IE X,t � (
E Xt− j ; j ≥ 0

)
(4)

IS R,E X,t � (
S Rt− j , E Xt− j ; j ≥ 0

)
(5)

Equation (6) indicates that a daily change of exchange rate causes a daily stock
return inmeanwith respect to IS R,E X,t−1. Similarly, Eq. (7) indicates that a daily stock
return causes a daily change of exchange rate in mean with respect to IS R,E X,t−1.

E
[
S Rt

∣∣IS R,t−1
] �� E

[
S Rt

∣∣IS R,E X,t−1
]

(6)

E
[
E Xt

∣∣IE X,t−1
] �� E

[
E Xt

∣∣IS R,E X,t−1
]

(7)

The standardized innovations for both series [obtained from Eqs. (1) and (2)] are
written as follows:

εt � S Rt − μS R,t√
hS R,t

(8)

ξt � E Xt − μE X,t√
hE X,t

(9)

εt and ξt are unobservable. To test the null hypothesis of no causality-in-mean, the
estimated εt and ξt are used to compute the sample cross-correlation coefficients at a
lag k, r̂εξ (k) by using Eq. (10).

r̂εξ (k) � Cεξ (k)
√

Cεε (0) Cξξ (0)
(10)

where Cεξ (k) is the kth lag sample cross-covariance given by

Cεξ (k) �
{

T −1 ∑T
t�k+1 ε̂t ε̂t−k, k ≥ 0

T −1 ∑T
t�−k+1 ε̂t+k ε̂t , k < 0

,
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Cεε (0) is the sample variance of standardized residuals for a daily stock return; and
Cξξ (0) is the sample variance of standardized residuals for a daily change of exchange
rate.

Based on Eq. (10), the test statistic value is computed by using Eq. (11) under the
regularity condition. The null hypothesis of no causality-in-mean is rejected if the test
statistic value greater than the critical value of χ2 distribution.

S1 � T

[
k∑

i�1

(
r̂εξ (k)

)2
]

L→ χ2 (k) (11)

where
L→ denotes convergence in the distribution.

When the degree of freedom k is large, this test statistic is transformed into a
standard normal distribution by subtracting the mean of k and dividing by standard
deviation of (2k)1/2(Hong 2001: 192). As a consequence, the standardized version S1
is written as Eq. (12).

M1 � S1 − k√
2k

L→ N (0, 1) (12)

The test statistic based on Eq. (12) is compared to the upper tailed critical value of
standard normal distribution. If the test statistic is greater than the critical value, then
we reject the null hypothesis of no causality-in-mean.

Equation (13) indicates that a daily change of exchange rate causes a daily stock
return in variance with respect to IS R,E X,t−1, while Eq. (14) indicates that a daily stock
return causes a daily change of exchange rate in variance with respect to IS R,E X,t−1.

E
[(

S Rt − μS R,t
)2 ∣∣IS R,t−1

]
�� E

[(
S Rt − μS R,t

)2 ∣∣IS R,E X,t−1

]
(13)

E
[(

E Xt − μE X,t
)2 ∣∣IE X,t−1

]
�� E

[(
E Xt − μE X,t

)2 ∣∣IS R,E X,t−1

]
(14)

where μS R,t is the mean of daily stock return conditioned on IS R,t−1; and μE X,t is
the mean of daily change of exchange rate conditioned on IE X,t−1.

The square of the standardized innovations for respective series [obtained from
Eqs. (1) and (2)] are written as follows:

ut �
(
S Rt − μS R,t

)2

hS R,t
(15)

vt �
(
E Xt − μE X,t

)2

hE X,t
(16)

ut and vt are unobservable. To test the null hypothesis of no causality-in-variance, the
estimated ut and vt are used to compute the sample cross-correlation coefficients at

lag k,
∧
r

uv
(k) by using Eq. (17).

∧
r

uv
(k) � Cuv (k)√

Cuv (0) Cuv (0)
(17)
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where Cuv (k) is the k th lag sample cross-covariance given by

Cuv (k) �
{

T −1 ∑T
t�k+1 ût ût−k, k ≥ 0

T −1 ∑T
t�−k+1 ût+k ût , k < 0

,

Cuu (0) is the sample variance of squared standardized residuals for a daily stock
return; and Cvv (0) is the sample variance of squared standardized residuals for a daily
change of exchange rate.

Under the regularity condition, the null hypothesis of no causality-in-variance is
rejected if the test statistic value based on Eq. (18) greater than the critical value of
χ2 distribution.

S2 � T

[
k∑

i�1

(
ûuv (k)

)2
]

L→ χ2 (k) (18)

As stated above, when the degree of freedom of k is large, Eq. (18) is transformed
into a standard normal distribution by subtracting the mean of k and dividing by
standard deviation of (2k)1/2 (Hong 2001: 192). The standardized version of S2 is
written as Eq. (19).

M2 � S2 − k√
2k

L→ N (0, 1) (19)

If the test statistic based on Eq. (19) is greater than the critical value of normal
distribution, then we reject the null hypothesis of no causality-in-variance.

5 Empirical Results

To control for any serial dependence in both series, the lagged term of its own value and
lagged term of forecasted error are included. In explaining the conditional mean of a
series, the appropriate orders for autoregressive (AR) that maximize the log likelihood
function are determined by using correlogram of the partial autocorrelation function
(PACF). Meanwhile, the orders for moving average (MA) are determined based on
correlogram of the autocorrelation function (ACF). Based on the conditional mean
equation, the existence of the generalized autoregressive conditional heteroscedasticity
(GARCH) effect is examined further based on the ACF and PACF correlograms on
squared residuals. Furthermore, the selected model specification for each series is
based on correlograms with Schwarz’s information criterion (SIC).

Table 3 summarizes the parameter estimates for each selected model specification
with a generalized error distribution. It is noted that majority of coefficients for ARCH
and GARCH terms at a higher order are statistically significant at the 1% level. This
observation provides strong evidence of volatility spillover for the series. The sum of
coefficients for both terms is found to be lesser than unity, indicating that the volatility
in daily stock returns and changes in the exchange rate are persistent. This implies
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that volatility persistence for all series is stable and died out slowly. The past shocks
are major drivers of volatility for both series.

For diagnostic testing, the Ljung–Box statistics for Q (20) and Q2 (20) are used to
test the null hypothesis of no serial correlation up to order 20 for standardized residu-
als and squared standardized residuals, respectively. The ARCH-Lagrange Multiplier
(LM) statistics are used to test the null hypothesis of no heteroskedasticity. Both test
statistics for Q2 (20) and ARCH-LM are well above the 5% significance level for all
cases. These statistics indicate that there is no residual dependence whether in the lin-
ear or non-linear form. This supports that the selected model specifications adequately
fit these data.

The next step is to obtain the standardized innovations and square of standard-
ized innovations based on the estimated results in Table 3. Here, the CCF approach
developed by Hong (2001) is conducted to test the causality-in-mean and causality-
in-variance between stock return and change of exchange rate.

5.1 Causality-in-Mean Between Stock Return and Change of Exchange Rate:
Pre-, during and Post-crisis

The results on causality-in-mean testing between both series are summarized in
Table 4. As observed, causality-in-mean from daily stock returns to daily changes
of exchange rate happens in the full sample period. This direction of causality for
most of the sub-periods is found to be similar to the causality in the full sample.

During the pre-crisis period, the causality from FBMKLCI to MYRCNY is found
to happen at lag equals to 5, 10, 15, 30, 35 and 40 days. During the crisis period, it
happens in all lags, except for the lag of 35 days. During the post-crisis period, no
evidence of causality between FBMKLCI and MYRCNY is found. The finding of
no mean spillover between both series suggests that Malaysia and China are more
involved in the trade related activities, hence trade flow is more prominent than capital
flow.

On the contrary, the causality-in-mean fromFBMKLCI toMYRUSDhappens in all
sub-periods at lower-and higher-order lags. During the post-crisis period, the results
clearly show that the causal effect from FBMKLCI to MYRUSD for most of the lags,
while the opposite direction of mean causality is only found at lag equals to 20, 25, 30,
35 and 40 days. This supports the notion that the US is still the largest foreign investor
for Malaysia which provides sources of foreign direct investment to the country.

For all sub-periods, the finding of Granger causality-in-mean from daily stock
returns to daily changes of exchange rate supports the “stock-oriented hypothesis”.
This can be attributed to the causal effect between stock prices and exchange rates
which is driven by international investment capital flows rather than trade flows. This
finding is consistent with Moore and Wang (2014) and Liang et al. (2015), suggesting
that financial markets in developing countries are still not mature.
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5.2 Causality-in-Variance Between Stock Return and Change of Exchange
Rate: Pre-Crisis, Crisis and Post-Crisis

This study further focuses on volatility spillover effect (the second moment) between
daily stock return and change of exchange rate. This effect cannot be neglected from
the analysis because it provides particularly useful insights into how information is
transmitted from the stock market to the foreign exchange market and vice versa.
According to Ross (1989), causality-in-variance is tested to reveal information flow
or volatility spillover across different financial markets.

The results of the causality-in-variance test in Table 5 show that there is no volatility
spillover between daily stock return and change of exchange rate in the full sample
period. During the pre- and post-crisis periods, volatility of daily stock returns is
found to cause fluctuation of daily exchange rates. This finding is in conformity with
the finding of causality-in-mean test which supports the “stock-oriented hypothesis”.
During the pre-crisis period, such causality from FBMKLCI to MYRCNY happens
when lag equals to 10, 15, 20, 25, 30, 35 and 40 days. There is a similar finding for the
causality from FBMKLCI to MYRUSD. The opposite causality from MYRCNY to
FBMKLCI is found to happen at the lower-order lag of 10 days only, while causality
from MYRUSD to FBMKLCI happens at lower-order lags for 10 and 15 days. This
implies that a less significant relation from exchange rates to stock prices whichmildly
supports the “flow-oriented hypothesis”.

During the crisis period, there is no significant causality-in-variance between
FBMKLCI and MYRCNY as well as between FBMKLCI and MYRUSD. One of
the reasons could be there was prolonged period of crisis as bad news of the US Sub-
primeMortgage started to flow in the market in late 2007, followed by one and another
event, and finally culminated in the collapse of Lehman Brothers. Hence, investors
were used to the new normal and formed an expectation for the worst outcome as
more and worse news unfolded themselves. Despite the effort by the US Government
to bail out some of the financial institutions, the Dow Jones recorded 40% decline
from January 11, 2008 to October 29, 2008.

In the aftermath of a crisis, a significant causality-in-variance from daily stock
returns to daily changes of exchange rate happens in the most of lag orders. This
indicates that the forexmarket is informational inefficient during the post-crisis period,
where the volatility of stock returns has predictive power on the volatility of exchange
rates. The volatility spillover from the stock market to the foreign exchange market
which is found in pre-crisis period remains the same in the post-crisis period. In this
regard, volatility spillover effect between stock return and change in the exchange rate
is robust with the respect to the time period considered for the financial crisis as the
sample period is divided into low and high volatile periods.

6 Conclusion

In this paper, the approach of cross-correlation function is used to examine the rela-
tionship between daily FBM KLCI returns and daily changes of MYRUSD as well
as between daily FBM KLCI returns and daily changes of MYRCNY. For the sample
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period of July 2005–July 2015, such an examination is performed for the pre-crisis,
crisis and post-crisis periods.

Based on our empirical results on causality-in-mean and causality-in-variance tests,
there are three findings: First, in the pre-crisis period, stock returns are found to
Granger cause MYRCNY and MYRUSD in mean and variance. Second, during the
crisis, the causality from stock returns to MYRCNY and MYRUSD is only found
in the mean. Third, in the post-crisis period, there is causality-in-mean from stock
returns to MYRUSD. However, causality-in-variance or volatility spillover is found
from stock returns to both MYRCNY and MYRUSD.

A general observation is that the impact of stock returns on MYRUSD appears to
be significant throughout all the sub-periods. In addition, most of the spillovers in
mean during the sample period can be attributable to the channel running from daily
stock returns to daily changes in exchange rates. This means that the stock-oriented
hypothesis is tenable in Malaysia. Towards this end, improved portfolio balances can
help to stimulate the performance of the foreign exchange markets. Apart from that,
this study suggests that stability of MYR especially against USD of being determined
by a short-term flow of portfolio balance into the stock market across the crisis rather
than trade balance.

Our findings have several important implications with respect to policy making and
portfolio hedging. First, policy makers are suggested to keep the value of Malaysian
currency based on the economic fundamentals rather than stock market performance.
The reason is low interest rates will lead to a tremendous outflow of short-term funds
to markets which offer higher interest rates. The outflow of a lot of funds (hot money)
tend to affect the local currencies and the balance of payments. Second, institutional
investors in the equity market are suggested to utilize information from the stock
market as effective hedging instruments in making a sound decision in their currency
trading, especially for Malaysian Ringgit to US Dollar exchange rate.

Our study provides small theoretical advances based on the use of CCF approach,
further work can be done to obtain more insights on the dynamic causality between
stock return and exchange rate. The first is to examine the sensitivity of stock returns
to the appreciation or depreciation of Malaysian currency. The second is to examine
the sensitivity of Malaysian currency to bad or good news in the stock market.
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