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Abstract

The recent episodes of sanctions on Russia by international communities and the quan-
titative easing by Japanese and European central banks highlight the importance of foreign
exchange risk for international investors. This paper examines how and to what extent the
volatility of exchange rate affect the volatility of local equity market for Latin American
countries and transition economies. Compared to Mun [15], we find that the proportions of
volatility of local equity market attributable to exchange rate fluctuations for Latin American
countries and transition economies are much larger than those for more developed economies.
Besides, an increase in exchange rate volatility is associated with an increase in the corre-
lation between the local and the US equity markets for Latin American countries but with
a decrease in the correlation for transition economies, both to a larger extend than devel-
oped countries. In particular, our study indicates that the sign of the conditional correlation
coefficient between exchange rate and local equity market varies across countries and time,
inconsistent with the prediction by the so called “equity parity condition” in Hau and Rey
[8].

Keywords: Stock index, exchange rate, LACs, TEs, GARCH.

1. Introduction

Latin American countries (LACs) and transition economies (TEs) has become im-
portant markets for international investment since the past decade. For example, the
annual net private capital flows in central and Eastern Europe areas are 140.54 billion
US dollars in 2007 from 53.76 billion US dollars in 2002, and the net direct investment
in these areas is 68.59 billion US dollars in 2007 from 24.08 billion US dollars in 2002
(IMF[9]). It is argued that the stabilization policies and structural reforms such as
privatizations in LACs and TEs contribute to growth recoveries.

It is well known that international investment beyond domestic market will gain from
global diversification, as long as the set of domestic investment opportunities does not
span the set of foreign investment opportunities. From the perspective of US investors,
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the risk associated with investment in foreign equity market is composed of the risk in
foreign equity market (in local currency) as well as the risk of exchange rate when the
return is denominated in US dollar. When international equity markets are getting more
integrated, gains from international diversification will be reduced. Whether interna-
tional equity markets are integrated or segmented is an empirical issue. Previous studies
concerning international market integration can be found in studies such as Kasa [11],
Errunza et al. [7], Bekaert and Harvey [1], and Koedijk et al. [12], among others. Even if
foreign equity index and the US equity index are integrated, fluctuations in exchange rate
will entail significant risks on US investors when they invest in foreign equity markets.

Given that the US investors’ returns from foreign assets are denominated in local
currencies, it important to explore how the corresponding exchange rates affect the US
and foreign equity indexes when exchange rates are considered exogenous. The linkage
between equity and foreign exchange markets has been extensively documented. The
studies related to this issue, whether in unconditional or conditional form, can be found
in Chiang [4], Jorion [10], Dumas and Solnik [5], Malliaropulos [13], Morley and Pente-
cost [14] and Hau and Rey [8], to name a few. However, most previous studies concern
the first moments in stocks and foreign exchange rates. Mun [15] develops an explicit
way to investigate the role of exchange rate fluctuations in international stock markets
and examines how and to what extent volatility and correlations in equity markets are
influenced by exchange rate fluctuations. He finds, first, a higher foreign exchange rate
variability increases local stock volatility but decreases volatility for the US stock market.
The extent to which stock market volatility is influenced by foreign exchange volatility
is greater for local markets than for the US market. Second, a higher exchange rate
fluctuation marginally decreases the US/local equity correlation. Mun [15] argues that
it is possibly due to positive correlation between the local stock market and the foreign
exchange market, and that upward movement of local stock markets would trigger inter-
national investors to invest in local stock markets rather than the US market, causing
outflow of funds from the US market, thus depreciating the US dollar. However, in
Mun’s study conditional correlation coefficients are significant for only two out of eight
countries.

Mun’s [15] arguments suggest that local stock market and foreign exchange rate tend
to move in the same direction. However, such implication deserves to be further scruti-
nized. For example, Hau and Rey [8] develop an equilibrium model in which exchange
rates, stock prices, and capital flows are jointly determined under incomplete foreign
exchange risk trading. For 17 OECD countries, Hau and Rey [8] document that higher
returns in the home equity market relative to the foreign equity market are associated
with a home currency depreciation, and the negative correlations are more pronounced
for more developed countries. It is argued that these observations are consistent with the
prediction of their model. As a result, they argue their findings are consistent with “un-
covered equity parity” condition. Brooks et al. [2] also documents negative correlations
between European equity excess returns over U.S. equity and the euro-dollar exchange
rates. However, Malliaropulos [13] and Morley and Pentecost [14] find results inconsis-
tent with Hau and Rey [8]. Namely, stock markets outperform the US stock market in
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countries where the currency appreciates in real terms against the dollar. As a result,
Mun’s argument that local stock market and exchange rate tend to move in the same
direction deserves to be further explored.

Most of the countries in the sample of Mun [15] are developed countries. This pa-
per attempts to answer the question whether Mun’s findings can be generalized and
applied to LACs and TEs and how the dynamic relationships between exchange rates
and equity market performances are interrelated in these regions in the period after the
bankruptcy of Lehman Brothers in 2008. LACs and TEs undertook massive structural
reforms since early 1990s including liberalization of financial markets, less trade barriers
and privatizations. Although during the period LACs were a decade of intensive struc-
tural reform, and various macroeconomic stabilization programs were implemented, the
growths turned out to be low and came accompanied by unexpected and severe financial
crisis. For TEs, the collapse of the social system provided opportunities for potential
growth, even though they were initial less competitive to the world market when they
were first exposed to international competition. However, many of these economies were
industrialized and could count on cheap yet educated workforce. From the perspective
of foreign direct investment (FDI), which is perceived as a catalyst for technological
advancement necessary for making them more competitive in the international market,
Campos and Kinoshita [3] show that TEs has received less FDI than LACs through the
1990s, but the trend has reversed since 2002. Due to the liberalized financial markets
and increasing FDI, international capital flows will in turn affect the exchange rates and
equity market performances in LACs and TEs.

In sum, because LACs and TEs are regarded as markets with strong economic po-
tentials, we believe the following issues are important for LACs and TEs. First, given
Mun’s findings provide important implications for international portfolio management,
can his findings for developed economies be applied to LACs and TEs with high growth
potential? Second, following aforementioned papers such as Malliaropulos [13], Morley
and Pentecost [14], Brooks et al. [2] and Hau and Rey [8] in which whether exchange
rate and local equity market performance relative to the US are positively or negatively
correlated seems inconclusive, we believe this study concerning conditional correlation
coefficients between exchange rate and equity market will also contribute to help solve
this puzzle.

The remainder of this paper is organized as follows. Section 2 describes the method-
ology by Mun [15] which models the proportion of the stock market volatility and cross-
market correlations which can be attributed exchange rate fluctuations. Section 3 pro-
vides a description of the data and econometric methodologies. Section 4 presents the
empirical results. Section 5 is the concluding remarks.

2. The Model

This study is to investigate how and to what extent that stock market returns are
affected by the fluctuations in exchange rates in a global setting from the perspective of
US investors. Because US investors are exposed to exchange rate risk when they invest
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in foreign assets, it is important to know how exchange rate risk affects stock returns in
foreign (local) as well as domestic (US) stock markets. The US dollar return in currency
j stock market is given by:

R%SD =In PjtSjt —1In Pjtfls‘jtfl = (hl Pjt —1In Pjtﬁl) + (ln Sjt —1In Sjt—l) = thCD + th
(2.1)
where R%SD is the US dollar return in currency j stock market; Pj; is the price index
in the currency j stock market at time ¢; RﬁCD = In Pj; — In Pj;_; is the local currency
denominated index return in the currency j stock market at time ¢; Z;; == InSj;—In S;_4
is the appreciation of local currency j relative to the US dollar at time ¢.
Eq.(2.1) states that US dollar return on foreign stock index is composed of index
return in local currency and exchange rate return when converted to the US dollar.
The proportion of the US dollar local market volatility attributable to exchange rate

fluctuations, W, is thus given by:

Var (RﬁCD) Var (Z;;) + 2 Cov (RJLtCD, Zjt)

U=1-— -
Var (R%°P) Var (R%°P)

(2.2)

Eq.(2.2) states the proportion of the variance of US dollar returns affected by ex-
change rate fluctuations, which includes the variance of exchange rate variance and the
covariance between the j currency stock returns and the exchange rate returns.

Next the correlation coefficient between the currency j stock market return in US
dollar and the US stock market return, R; , is (see (A.2) in Appendix A):

p(RD, Ry) =

The proportion of the correlation coefficient between the US and the local market re-
turns that can be attributable to exchange rate fluctuations, ®, is (see (A.3) in Appendix
A):

__pUe, Be) | Var(Zjt)
p(RUSD, Ry) \| Var (RSP)

(2.4)

3. Data and Methodology
3.1. Data

The sample in this study includes daily stock indexes and exchange rates from Ar-
gentina (Argentina Merval- price index), Brazil (Brazil Bovespa — total return index),
Chile (Chile Santiago SE general- price index), Czech Republic (Prague SE PX — price
index), Hungary (Budapest — price index), Mexico (Mexico IPC — price index), Poland
(Warsaw general index-total return index), Russia (Russian Micex index-price index),
and the US (S&P 500 composite). Because our study concerns the relationship between



THE VOLATILITY AND CORRELATIONS IN EMERGING MARKETS 223

Table 1: Summary statistics.

Argentina  Brazil Chile Czech  Hungary Mexico Poland  Russia

Equity market

Mean (%) 0.137727 0.017751 0.032657 0.011768 0.024900 0.040939 0.041788 0.063692
(0.07) (0.01) (0.04) (0.01) (0.02) (0.04) (0.04) (0.04)
S.D. 1.954101 1.489479 0.754590 1.279417 1.543642 1.090621 1.178044 1.735802
FX market
Mean (%) -0.080114 -0.016260 0.000944 -0.015664 -0.024142 -0.007076 -0.014893 -0.046202
(-0.08) (-0.02) (0.00) (-0.02) (-0.02) (-0.01) (-0.01) (-0.04)
S.D. 0.999121 0.771867 0.601404 0.815222 1.088553 0.719120 1.296616 1.030785

Return correlation

US and local equity 0.56930  0.64436 0.51822 0.40964 0.39234 0.70664 0.45477 0.43616
market

Local equity and  -0.04821 0.36041 0.09835 0.37859 0.30367 0.47479 0.32207 -0.01899
FX market

Number in parentheses are t-statistics.

exchange rates and equity markets, we need those with less government restrictions
and more liberal financial markets and these LACs and TEs represent relatively larger
economies in these regions. The exchange rate is defined as the US dollar price of one
foreign currency. All the data are daily, and are collected from Datastream. The sample
period is from January 2", 2009 to March 6%, 2015, and thus the number of observations
for each variable is 1,613.

The time-plots of stock indexes and exchange rates are shown in Figure 1. Stock
index uses left scale and exchange rate uses right scale. During our sample period, it
can be observed that the value of foreign currency for Argentina tends to move inversely
with stock index. In this case, if US investors have invested in the equity market of
Argentina, the gain or loss is significantly offset by the inverse movements in its foreign
exchange rate. This is in line with the equity parity condition. For the other countries,
stock indexes and foreign exchange rates tend to move in tandem; stock indexes and
foreign exchange rates tend to move in the same direction. However, for these countries
except Brazil, stock indexes tend to move stronger than foreign exchange rate after 2013,
indicating more aligned with equity parity condition during the later period. The case of
Russia is noteworthy. Because of the sanctions imposed on Russia by the international
governments due to the crisis in Crimea, the value of Russian ruble has tumbled by a half,
but at the same time Russian stock index has ratcheted up to regain the high in 2010.
This is because the devaluation of Russian ruble has boosted their foreign corporate
earnings when denominated in its own currency.

Summary statistics for the equity indexes and foreign exchange rate returns from the
eight foreign countries are reported in Table 1. During our sample period, it is found that
the standard deviation of Brazilian exchange rate returns is very large. In comparison
with those in Mun [15], we find (1) for the countries in our sample except those in
Latin America, the correlations between the US equity index returns and local equity
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Figure 1: Market indexes and FX rates.
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index returns tend to be smaller than those reported in Mun [15], and (2) the correlation
coefficients between equity index returns from local markets and corresponding exchange
rate returns can be positive and negative, these are inconsistent with those reported
in Mun [15], in which the correlation coefficients are universally positive. From the
perspective of portfolio balance approach, whether an increase in local equity market
return is associated with an increase or decrease in exchange rate is inconclusive by this
unconditional approach.

3.2. Methodology

Given that the purpose of this study is to examine the proportion of variance in the
US dollar local market returns and the proportion of correlation between the US dollar
local market return and the US market return attributable to exchange rate fluctuations,
we investigate these issues within bivariate GARCH(1,1) with dynamic conditional cor-
relation (DCC-GARCH(1,1)) framework by Engle [6]:

Tt =010+ 01T -1 T €1t (3.1a)
rot = Q20+ 021721 + €2t (3.1b)
hie =1+ aiel 1 + bihie, (3.1¢c)
hoot = ca + CLQE%,t—l + baho2i—1, (3.1d)
higt = pra.ev/ it/ oz, (3.1e)
d12;t
P12t = \/ﬁ, (3.1f)
and
Qi=(1-—A—-B)Qo+ Aei_1¢;_1 + BQi—1 (3.1g)

where 7;; = the return at time ¢ for market i, i = 1,2; g;; is the residual; hj¢ (4,7 = 1,2)
are conditional variances and covariance. hi; and hos are the actual conditional variances
generated by univariate GARCH models, and hi2 is generated by Eq.(3.1e). pi2; is the
conditional correlation coefficient at time ¢; Q; is the conditional covariance matrix with
the (7,7)-th element g¢;;;. Qo is the unconditional covariance matrix; a’s, a’s, b’s, ¢’s,
A and B are coefficients. ¢ = 1 and 2 correspond to following three pairs of time series
variables: (1) the exchange rate return (i = 1) and the local equity market return (i = 2),
(2) the US dollar local equity market return (¢ = 1) and the US equity market return
(1=2).

4. Empirical Results
4.1. Exchange rate returns and local equity market returns
Estimates of conditional volatility in foreign exchange rate and local equity index

returns within the framework of DCC-GARCH(1,1) are plotted in Figure 2 and reported
in Table 2.
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GARCH effects are present for exchange rate as well as stock index returns, given
very significant coefficients of a1, as, by and by in Egs.(3.1c) and (3.1d). DCC coefficient
B in Eq.(3.1g) is not significant only for Chile, Mexico and Russia. In Figure 2, similar to
Figure 1, stock index returns use left scale and exchange rates use right scale, from which
we can observe extreme values of stock market return volatility have similar patterns,
especially the event of the European sovereign debt crisis in 2011. The relationship
between the conditional volatility in exchange rate returns and the conditional volatility
in local equity returns often exhibit similarities, especially for Brazil, Hungary, Poland
and Russia. For the case of Russia, foreign exchange volatility had been much larger
than stock index volatility during the late 2014. These indicate the equity index return
and exchange rate are related through a certain long term economic relationship. From
the perspective of US investors, risk in foreign equity markets are also coupled with risk
in foreign exchange markets.

The conditional correlation coefficients between the local equity market returns and
exchange rate returns are plotted in Figure 3. Conditional correlation coefficients for
Brazil, Czech Republic, Hungary, Poland and later period of Argentina exhibit patterns
mimicking a unit root process, due to a large coefficient value of B in Eq.(3.1g). Overall,
Most of the conditional correlation coefficients fall in the positive region, and we can
conclude the correlation coefficient between local stock market return and exchange rate
return is positive for most of the countries, except for Argentina and Russia.

4.2. The US dollar local equity market return and the US equity market
return

The estimates of DCC-GARCH(1,1) model between the US dollar local equity mar-
ket return and the US equity market return are reported in Table 3. First, ARCH/GARCH
effects are present for all the countries. Second, Coefficient B are very significant for all
except for Russia. Coefficient A is also very significant for all except for Czech Republic.
Overall dynamic conditional correlation coefficient is significant for all countries, indicat-
ing time-varying correlation coefficients. Figure 4 indicates that when the foreign stock
index is denominated in USD, returns in the U.S. Equity and foreign local indexes exhibit
similar ups and downs. However, most of the countries have more volatile returns than
that of U.S. Figure 5.

Figure 5 shows the conditional correlations fall in the positive regions. Compared
to Figure 3, the correlations are much larger in Figure 5. This indicates strong cointe-
grations in the international equity markets when they are all denominated in USD. The
equity markets of Argentina, Brazil, Chile and Poland exhibit processes close to unit
processes, given their values of coefficient B in Eq.(3.1g) are close to one.

4.3. Volatility and correlation attributable to exchange rate fluctuations

Volatility and correlation coefficient attributable to exchange rate fluctuations are
reported in Table 4 and Figure 6 and Figure 7. The percentage of volatility of US
dollar local market return attributable to exchange rate fluctuations are shown to be
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time-varying within the framework of DCC-GARCH(1,1) model. Table 4 shows that
the estimate of W is the largest for Chile at 66.2%, followed by Argentina at 53.2% and
Brazil at 41.7%. These indicate that LACs have much larger equity market volatility
attributable to exchange rate fluctuations than TEs.
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Figure 5: Conditional Correlations for Local equity index in USD and US equity index.

To visually observe the proportion of volatility of US dollar local equity market
return attributable to exchange rate fluctuations, W, the plots are given in Figure 6.
Figure 6 shows that the proportion of volatility of US dollar local equity market return
attributable to exchange rate fluctuations changes dramatically over time, and it seems
that there are no similar patterns among these countries. However, all show exchange
rate volatility does contribute a significant portion in equity volatility when these equity
indexes are denominated in USD. In particular, equity volatility for Russia attributable
to its exchange rate fluctuations has picked up dramatically after the mid-2014 given the
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ruble crisis.

Due to different sample countries, it is important to compare our results with those
reported by Mun [15]. Because the sample in Mun [15] consists of more developed
economies while our sample consists of LACs and TEs, comparisons between these two
studies may yield important economic implications. Mun [15] shows that the proportion
of volatility of US dollar local equity market return attributable to exchange rate fluc-
tuations W is no more than 20% (19.44% for unconditional and 18.85% for conditional
estimates for UK), while in this study two countries’ ¥ are more than 50%. The average
of conditional ¥ in Mun [15] is 6.84% while the average of conditional ¥ in our study
is 38%, suggesting exchange rates affect the volatility of local equity market return to a
much larger extent for emerging countries than for more developed countries.

For the correlations attributable to exchange rate fluctuations, or ®, Brazil, Czech
Republic, Hungary, Mexico and Poland have the strongest coefficients in their uncondi-
tional and conditional forms. The unconditional and conditional correlation coefficients
are negative only for Argentina. According the Eq.(2.3), the sign of the unconditional
correlation coefficient depends on the correlation between exchange rate and the US eq-
uity return, given the correlation coefficient between foreign equity index in USD and
US equity index is always positive. Because Argentina is the only country with negative
correlation between its exchange rate and the US equity index, it is the only country
with negative unconditional as well as conditional ®. Furthermore, if the volatility of
exchange rate is large relatively to the volatility of local equity market in USD, ® will
be large in absolute value.

To visually observe the proportion of correlation coefficient attributable to exchange
rate fluctuation for these eight countries, we plot the estimates of ® in Figure 7.

Mun [15] reports that the means of ® are all negative, and significant for UK and
Australia only. Our results differ from Mun [15] in two aspects. First, for both LACs
and TEs, the signs of ® are positive, suggesting exchange rates are positively associated
with the US/local equity market returns.

Besides, unlike Mun [15], in our study all the eight countries show significant con-
ditional correlation coefficients. Second, Mun [15] shows that the absolute value of the
mean of ¢ is very small except for UK (-7.99%) and Australia (-15.51%), while our study
shows the means of ® go from -2% to 36%. That is, exchange rate is shown to have a
much larger impact on the US/local equity market correlation for emerging countries
than for developed countries.

5. Concluding Remarks

In this paper we follow the DCC-GARCH approach similar to Mun [15] and examine
how and to what extend the volatility of exchange rate affects the local and the US eq-
uity market performances in Latin American countries (LACs) and transition economies
(TEs). The purpose is to investigate if Mun’s results can be applied to these develop-
ing regions given these regions provide growth potentials and investment opportunities
beyond more developed economies after massive stabilization policies and structural re-
forms in the past decade.
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Figure 6: Volatility attributable to FX fluctuations W.

Our major findings are summarized as follows. First, we find that the conditional
correlation coefficients between local equity market and exchange rate tend to be positive
for LACs and TEs, although the sign of conditional correlation coefficient varies across
countries and over time. Second, for both LACs and TEs, conditional correlation between
local equity market in US dollar and the US equity market falls in the positive region
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Figure 7: Correlations attributable FX fluctuations ®.

for most of the sample period. This suggests that even if exchange rate exhibits does
not move in the same direction as the US equity market, local equity market and the US
equity market are strongly integrated and thus local equity market in dollar term still
moves in the same direction as the US equity market. Third, the proportions of volatility
of local equity market attributable to exchange rate fluctuation in both LACs and TEs
are much larger than more developed economies compared to Mun [15], suggesting US
investors will expose to much more exchange rate risk in LACs and TEs.

Finally, our results show that on average the proportions of conditional correlation
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coefficient between the local equity market in US dollar term and the US equity market
attributable to exchange rate fluctuations for LACs and TEs are much larger than those
reported in Mun [15], suggesting the volatility of exchange rate relative to the volatility
of local equity market in LACs and TEs is much larger than more developed economies.
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Appendix
Because R%SD = R]LtCD + Zjt, and by definition of variance,
Var (R%SD) = Var (thCD) +2Cov (RﬁCD, Zjt) + Var (Zj),

the proportion of the US dollar local market volatility attributable to exchange rate
fluctuations, ¥, is thus given by:

Var (R]LtCD) 2 Cov (R]LtCD, th) + Var (th)
Var (R%SD) B Var (R%SD) '
The correlation coefficient between the currency j stock market return in US dollar
and the US stock market return, Ry, is:

Cov (R%SD, Ry)
Var (R%SD) Var (Ry)
COV (RLCD Rt) COV (th,Rt)
Var RUSD /Var ( Rt Var RUSD \/Var (R;)

p(RECP, Ry)y/Var (RECP)\/Var (Ry) | P\ Zj Bi)/Var (Z) /Var ()
Var RUSD \/ Var (Ry) Var RUSD \/ Var (R;)

Var (thCD)
Var (R%SD)

U =

(A.1)

(RUSD Rt) —

Var (Zjt)
Var (R%SD) '

= p(Rj“7, Ry)

+ p(Zjt, Ry) (A.2)

The proportion of the correlation coefficient between the US and the local market returns
that can be attributable to exchange rate fluctuations, ®, is given by the second part of
(A.2):
Var (Z;:)
7. _var(z;)
(Zjt: Be)\ | Var (B5°P) p(Zjt, Ry)
p(RJ[';‘,CDa Rt) p(R%SD7 Rt) Var (R%SD) ‘

(A.3)



238 ALAN T. WANG, I-MING JIANG, HORNG-JINH CHANG AND JOHNSON T. S. CHENG

References

[1] Bekaert, G. and Harvey, C. R. (1995). Time-varying world market integration, Journal of Finance,
Vol.50, No.2, 403-444.

[2] Brooks, R., Edison, H., Kumar, M. and Slok, T. (2001). Exchange Rates and Capital Flows, IMF
Working Paper No. 01/190, www.imf.org/external/pubind.htm.

[3] Campos, N. F. and Kinoshita, Y. (2008). Foreign Direct Investment and Structural Re-
forms: Evidence from Eastern Europe and Latin America, IMF Working Paper No. 08/26,
www.imf.org/external/pubind.htm.

[4] Chiang, T. C. (1991). International asset pricing and equity market risk, Journal of International
Money and Finance, Vol.10, No.3, 349-364.

[5] Dumas, B., and Solnik, B. (1995). The world price of foreign exchange risk, Journal of Finance,
Vol.50, no.2, 445-479.

[6] Engle, R. (2002). Dynamic conditional correlation-a simple class of multivariate GARCH models,
Journal of Business and Economic Statistics, Vol.20, No.3, 339-350.

[7] Errunza, V, Losq, E. and Padmanabhan, P. (1992). Tests of integration, mild integration and seg-
mentation hypotheses, Journal of Banking and Finance, Vol.16, No.5, 949-972.

[8] Hau, H. and Rey, H. (2006). Ezchange rates, equity prices, and capital flows, Review of Financial
Studies, Vol.19, No.1, 273-317.

[9] IMF, (2007). World Economic Outlook Database for October 2007.
www.imf.org/external/ns/cs.aspx?id=28.

[10] Jorion, P. (1991). The pricing of exchange rate risk in the stock market, Journal of Financial and
Quantitative Analysis, Vol.26, No.3, 363376.

[11] Kasa, K. (1992). Common stochastic trends in international stock markets, Journal of Monetary
Economics, Vol.29, No.1, 95-124.

[12] Koedijk, K. G., Kool, C. J. M., Schotman, P. C. and van Dijk, M. A. (2002). The cost of capital
in international financial markets: local or global?, Journal of International Money and Finance,
Vol.21, No.6, 905-929.

[13] Malliaropulos, D. (1998). International stock return differentials and real exchange rate changes,
Journal of International Money and Finance, Vol.17, No.3, 493-511.

[14] Morley, B. and Pentecost E. J. (1998). Asset pricing and foreign exchange risk: econometric evidence
for the G-7, Journal of International Money and Finance, Vol.17, No.2, 317-329.

[15] Mun, K. C. (2007). Volatility and correlation in international stock markets and the role of exchange
rate fluctuations, Journal of International Financial Markets, Institutions and Money, Vol.17, No.1,
25-41.

Department of Accountancy, National Cheng Kung University. No. 1, Ta-Hsueh Road, Tainan, 701,

Taiwan.

E-mail: wangt@mail.ncku.edu.tw

Major area(s): Time series analysis, risk management, empirical studies in financial topics.

Faculty of Finance, College of Management, Yuan Ze University. No. 135, Yuan-Tung Road, Chung-Li,

Taoyuan, 32003, Taiwan.

E-mail: jiangfinance@saturn.yzu.edu.tw (Corresponding Author)

Major area(s): Option pricing and risk management, fuzzy statistics, times series analysis.

Faculty of Graduate Institute of Management Sciences, Tamkang University. No. 151, Yingzhuan Road,

Tamsui District, New Taipei City, 25137, Taiwan.

E-mail: chj@mail.tku.edu.tw

Major area(s): Decision science, empirical studies in financial topics.

Department of International Business, Soochow University. No. 56, Section 1, Guiyang Street, Taipei,

10048, Taiwan.

E-mail: johnson@scu.edu.tw

Major area(s): Investment decision, real options approach, empirical studies in financial topics.

(Received September 2014; accepted April 2015)



