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ABSTRACT

The study examines the impact of foreign exchange volatility on the stock
market index returns of selected developing (India and the Philippines) and developed
(Singapore, and Japan) countries in the Asia Pacific region over the period January
2011 to December 2021. It employed Autoregressive Conditional Heteroskedasticity
(ARCH) and Generalized Autoregressive Conditional Heteroskedasticity (GARCH)
models to measure the foreign exchange volatility and Autoregressive Distributed Lag
(ARDL) model to measure the long-run impact of exchange rate volatility on the stock
market index returns using the monthly data of exchange rates (USD/INR, USD/PHP,
USD/SGD and USD/JPY) and stock market index returns (Nifty 50, PSEi, STI, and Nikei
225). It also determined which level of economic development is more sensitive to
exchange rate volatility and examined the short and long-run impact of exchange rate
volatility on stock market returns in these countries.

The findings revealed significant exchange rate volatility in all four
countries; however, it did not show a significant influence on each country’s stock market
returns. Results also showed that developing countries are more sensitive to the exchange
rate volatility of developed countries than vice versa, proving the dependence of the
developing countries’ foreign exchange market on developed economies. Despite the
absence of short-run fluctuation effects of the exchange rate on the stock market
performance, all four countries exhibited significant long-run impact. This provides
valuable insights among the investors, policymakers, and firms, particularly providing
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pertinent information on the dynamics of the two financial markets in the developed and
developing countries. Regulators and policymakers can monitor unconventional volatility
transmission between the two markets to detect potential market distress and proactively
identify potential market imperfections that can cause a crisis.

Keywords: Exchange rate volatility, Stock market index returns,
Sensitivity, ARCH/GARCH model

INTRODUCTION

The increasing linkage between foreign exchange and equity
markets has been documented in various studies over the past four (4)
decades. The foreign exchange market has been used in various
international trade transactions where settlements are made in foreign
currencies or converted to local currencies. It plays an important role in
the demand and supply of financial and real assets.

As businesses expand, more financing sources are needed,
which allows firms to use equities before using debt. To maximize their
returns, given the risks associated with the investments, investors utilize
models to measure the factors that influence the returns of the assets, such
as stocks which can be applied to optimize returns (Sales, 2023). They
emphasized that the appropriate selection of stocks in a portfolio can be
used in investment decisions to reduce risks and maximize returns. As
such, portfolio diversification is undertaken to spread or minimize risk,
particularly in assets that are not integrated. Ahmed, (2022) emphasized
that in many instances, risk is transferred in integrated markets, especially
during crises. Moreover, political risks, economic downturns, and other
macroeconomic shocks can create disruptions in the financial market
which could cause price volatility in the different markets and affect not
only businesses and investors but also households. To some extent, the
economic repercussions of these external shocks can become gigantic
which affect not only businesses and investors but also households.

Developing economies also experienced higher economic and
political uncertainty, less competition, and lower transparency Lagoarde-
Segot & Lucey, (2009) as cited in Gokmenoglu et al., (2021). This
sometimes leads to a domino effect in the economy due to the
interconnectedness of various markets and the entire economic systems.
Chow (2017) emphasized that this spillover does not only occur during
crises but also persists even after the crisis. This was also confirmed by
Mohammed, (2021) where he mentioned that predicting a financial crisis
can be challenging and fluctuations must be monitored in various time
periods. Most of the studies that were conducted on financial market
interconnectedness are related to cross-market volatility spillover in the
equity market (Ahmed, 2022; Chow, 2017; Khan, 2023; Mateus, 2024).
Some studies were conducted on the relationship between exchange rate
and stock market index price or return (Adriano, 2018; Aloui, 2007;
Omotayo & Efuntade, 2022; Panda & Deo, 2014; Satria, 2023) either by
examining the unidirectional or cross-market relationships. However,
mixed results were generated by the impact of foreign exchange volatility
on the stock market performance in selected regions or countries.
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Objectives of the Study

Against this background, this study aims to determine the
impact of foreign exchange rate volatility on the stock market index
returns in selected economies in the Asia Pacific region. Specifically, it
aims to answer the following research objectives:

To determine which level of economic development (developed
versus developing is more sensitive to foreign exchange volatility.

To measure the short-run and long-run impact of exchange rate
volatility on the stock market index returns in selected developed and
developing countries in the Asia Pacific region.

Research Hypotheses

Hoi. Exchange rate volatility does not have a significant
influence on the stock market index returns in India, the Philippines,
Singapore, and Japan.

Hoz. Developing countries are less sensitive to exchange rate
volatility than developed countries.

Hos. Exchange rate volatility has no long-run effect on the stock
market index returns of select developed and developing Asian countries.

LITERATURE REVIEW

Adriano, (2020) investigated the volatility transmission between
the foreign exchange rate and stock market index returns in the Philippines
and South Korea using BEKK-GARCH model over the period 2004-2018.
Their findings revealed that except for the period 2009-2013, 2004 to 2013
(longer period) and the subperiods 2004-2008 and 2009-2013 showed
evidence of a unidirectional shock transmission from the USD/PHP
exchange rate to the PSEi returns. This suggests that shocks in the
Philippine foreign exchange market could influence its stock market
resulting from the foreign capital inflow during the 2004-2013 period,
which caused the PSEi to rise and the peso to appreciate. Inci & Lee
(2014), as cited in Mechri, (2022) also showed a significant influence of
exchange rates on equity prices in Canada, Japan, United States of
America, and five (5) European countries. Dang, (2020) found a short-run
relationship between the exchange rate and stock prices in Vietnam, which
shows a symmetric effect on their relationship using NARDL framework.

Zada, (2021) examined the changes within equity market
returns and integrated volatility in Asian developed and emerging markets
using Swap variance (SwV) approach to identify monthly changes in
equity market returns. They further revealed that fewer movements in
stock return occur among the markets of developed countries, showing
more positive than negative stock return movements. Ahmed, (2018)
emphasized that the presence of low returns and low risk in developed
markets may affect investment decisions among investors.

In another study, Lakshmanasamy, (2021) found no significant
effect of Indian Rupee’s exchange rate vis-a-vis Great Britain pound and
US dollar on the Bombay Stock Exchange SENSEX return volatility.
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Jebran & Igbal, (2016) also concluded the weak relationship between
exchange rate changes and stock returns in Japan, China, and India, which
may be due to the effective hedging strategies used to lessen currency risk.
This is consistent with the findings of Adriano, (2020) on the impact of
USD/KRW exchange rates on KOSPI returns in South Korea where the
authors did not find cross-market shock transmissions between the two
markets for all periods. Rahman & Uddin, (2009) as cited in Javangwe &
Takawira, (2022) also revealed the absence of the short- and long-run
influence of the foreign exchange wvolatility on stock returns in
Bangladesh, India, and Pakistan, which suggests that authorities should
not only depend on the relationship of the variables to predict the stock
market performance.

Ahmed, (2020) examined the short- and long-run spillover
effects of exchange rate fluctuations (both positive and negative) on
Egypt’s EGX100 index returns across two different exchange rate
regimes. During the soft peg regime period, positive and negative
fluctuations in the EGP/USD exchange rates significantly affected the
stock returns in the short and long run. During the free float regime period,
weak and negative effects of the log changes in EGP/USD to stock returns
were found, while a marginal and statistically significant positive effect of
currency appreciation on stock returns and a negative and statistically
significant effect of currency depreciation was seen.

Among the developing countries, Beckmann, (2015) as cited in
Gokmenoglu, (2021) revealed that emerging market economies were able
to attract more investors due to the rapid development of their stock
markets arising from the capital inflows from developed markets. Zada,
(2021) added that domestic and foreign institutions facilitated the extreme
movement in the stock market in emerging market economies. Gay,
(2016) proved the significant relationship between exchange rates and
stock market returns in developing countries (China, Brazil, and India).
Similar findings were generated in a study on the major stock market
indices of these countries including South Africa. Ahmed, (2018) cited
that many emerging markets can enter the global capital market but cannot
compete with the developed markets due to liquidity risks issues.

Mukherjee & Naka, (1995) as cited in Gay, 2016) discovered
the interconnectedness between the exchange rate levels and the stock
market performance. They concluded that currency depreciation in
ASEAN countries will exhibit lower values in their exported products and
will be relatively cheaper on the world market, leading to higher profits
and cash flows that will result in higher stock prices of the domestic firms.
Ahmed, (2018) examined the stock returns volatility and other factors of
the developed and developing financial markets. Their findings proved
that higher returns can be achieved in emerging markets but may be
accompanied by higher volatility and risk-return trade-offs.

Studies conducted on the Shenzhen Stock Exchange and the
stock market of Zambia reinforced previous studies in their establishment,
showing a negative relationship between the exchange rate volatility and
stock market returns. Sichoongwe, (2016) and Khan, (2019) cited that
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exchange rate volatility has a significant and negative influence on stock
returns in the Shenzhen Stock Exchange. Similarly, Ndlovu, (2018)
evaluated the effect of several macroeconomic variables such as exchange
rates on stock returns in the Johannesburg Stock Exchange and their
findings revealed a unidirectional relationship between these markets.
Delgado, (2018) also showed a significant and negative influence of
exchange rates on the stock market index. This suggests that any
appreciation in exchange rates would translate to increases in the stock
market index. Bagh, (2017) presented traditional and portfolio approaches,
as theories support the existence of a significant relationship between the
two variables in the Pakistan stock exchange.

RESEARCH METHODOLOGY

Explanatory research design was used to examine how
exchange rates cause changes in stock market returns and to evaluate the
predictive capabilities of exchange rate fluctuations on the stock market
returns of selected Asia Pacific countries. A comparative research design
was also employed to compare the results on the impact of exchange rate
volatility on the stock market returns between the developed and
developing countries to identify potential differences in how exchange rate
volatility affects stock market returns based on a country's level of
economic development.

Method of Data Collection

The study utilized secondary data sources that consist of
monthly mean exchange rates (USD/INR, USD/PHP, USD/SGD, and
USD/JPY) and monthly stock market index prices from January 2011 to
December 2021. The foreign exchange data were culled from the Federal
Reserve and Yahoo Finance websites while the data for the stock market
index prices (Nikkei 225 (Japan), Straits Times Index (Singapore), Nifty
50 (India), and PSE Composite Index (Philippines) were gathered from the
Refinitiv Eikon database.

The authors utilized purposive sampling in selecting the
countries using the following criteria:

Level of economic development using the 2020 Asia and
Pacific Regional Economic Outlook of the International Monetary Fund
(IMF) categorization. Japan and Singapore were classified as advanced
economies or developed countries, while India and the Philippines were
classified as emerging markets or developing economies.

Completeness of data for 10 years using monthly data whose
dates must be aligned which covers the post-financial crisis up to
pandemic periods.

Method of Data Analysis

The study involves several steps, from data preparation, data
processing, and data analysis. Stock market index returns were computed
using log returns. The data was then sorted, coded, and tabulated.

Diagnostic tests were undertaken by the author before applying
the primary statistical models to answer the research objectives. The
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Breusch-Pagan test was performed to check for equal variance of
residuals. If heteroskedasticity were detected, the response variable was
transformed using logarithmic regression. The Augmented Dickey-Fuller
(ADF) test for unit root was also conducted to determine the presence of
stationarity of the variables. For non-stationary results, differencing was
undertaken to make them stationary.

The researchers employed three statistical models with
Autoregressive Conditional Heteroskedasticity (ARCH), and Generalized
Autoregressive  Conditional =~ Heteroskedasticity = (GARCH), and
Autoregressive Distributed Lag (ARDL) as the main statistical
estimations. The ARCH and the GARCH models were employed to
estimate the volatility of the exchange rates for each of the four countries,
namely, India, the Philippines, Singapore, and Japan. The Autoregressive
Distributed Lag (ARDL) model was utilized to ascertain the long-run
effects of exchange rate volatility on the stock market index returns. This
also involved developing an Error Correction Model (ECM). An F-bounds
test was conducted within the ARDL framework to determine the
existence of cointegration or long-run relationship between the foreign
exchange volatility and stock market index returns. To determine the
short-run effect of the exchange rate volatility on the stock market index
returns, a simple linear regression was employed. This also measures the
sensitivity of developed versus developing countries to exchange rate
volatility.

RESULTS AND DISCUSSIONS

Table 1 provides the regression diagnostic that was performed
before running the Breusch-Pagan test. The results of the linear regression
test, with the stock market index returns and exchange rate volatility as the
dependent and independent variables, respectively, showed that the
coefficients are not statistically significant based on the 0.05 level. This
proves that there is no strong evidence of a statistically significant linear
relationship between the two markets for any of these countries. The r-
squared values also indicate that exchange rate volatility explains a very
small portion of the variation in stock market returns in these countries.

Table 1. Summary of the Regression Diagnostics.

India Philippines Singapore Japan
Coefficient 0.004342 -0.0020623 -0.0505049 0.00006
Std. Error 0.0005316 0.0010688 0.0606363 0.000
t-Statistics 0.82 -1.93 -0.83 -0.18
R-squared 0.0051 0.0281 0.0053 0.0002
No. of obs 131 131 131 131

significant at 0.05 level

Table 2 provides the Breusch-Pagan/Cook-Weisburg test result
for heteroskedasticity for each of the four countries. The data for
Singapore showed the presence of heteroskedasticity (p-value <0.05),
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India Philippines Singapore Japan
BPLM Test Results
Chi2 (1) 1.62 1.85 7.94 0.69
Prob > Chi2 0.204 0.1739 0.005%* 0.407
ADF Unit Root
Test
Initial Test -1.8 -3.5 -2.888 -2.578
Test Statistic; Z(t) 0.38 0.758 0.246 0.442
MacKinnon
Approximate p-
Value on Z(t)
Final Test
Test Statistic; Z(t) -10.697 -13.157 -12.358 -11.311
MacKinnon
Approximate p- 0.000** 0.000%* 0.000%* 0.000%*
Value on Z(t)

Journal of Economics, Business and Market Research, 5(2)

while the data for Japan, India, and the Philippines were homoscedastic, as
their p-values are greater than 0.05. Further, the initial Augmented
Dickey-Fuller (ADF) test result was conducted and revealed that the
exchange rate volatility variables for each country have unit root and were
stationary. Thus, another ADF test was administered, where the exchange
rate volatility series were differenced to eliminate non-stationarity. The
results revealed that the test statistic Z(t) and MacKinnon approximate p-
values were less than 0.05 level, which led to the data becoming stationary
after differencing.

Table 2. Summary of the Diagnostic Tests.

denote significance at 0.01 and 0.05 levels

Table 3 indicates the outcomes for both a GARCH (1,1) model
and an ARCH (1) model for India, the Philippines, Singapore, and Japan’s
datasets. The ARCH model test results indicated the presence of
significant volatility in the exchange rates in these countries during the
period 2011-2021. Therefore, the significance of the lagged ARCH terms
(the second lag for Japan, as GARCH cannot be applied to the dataset) and
the first lag for India, the Philippines, and Japan led to the rejection of the
null hypothesis. This proves that there is significant exchange rate
volatility in all four countries, which was a prerequisite for the subsequent
linear regression analysis.
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Table 3. ARCH/GARCH Model Results.

Indian Rupee Philippine Peso Singapore Dollar Japanese Yen
z P>1zI z P>1zI z P>1z1 y/ P>1z1
ARCH 0.74 0.456 -1.59 0.113 -1.57 0.116 -1.38 0.166
arch
L.1 3.5 0.027** 2.42 0.016** 2.21 0.027** -0.42 0.674
L.2 -5.04 0.000**
GARCH
L.1 -0.16 0.871 1.17 0.243 -1.73 0.084
*** significant at 0.01, and ** significant at 0.05 level
Table 4 shows the linear regression test results for the impact of
exchange rate volatility on stock market index returns in the four Asia
Pacific countries. The p-value generated for each of the country’s
exchange rates is greater than the 0.05 level, thus, the null hypothesis was
not rejected. We can infer that foreign exchange volatility (USD/INR,
USD/PHP, USD/SGD, and USD/JPY) in these countries showed no effect
on their respective stock market index returns over the 2011-2021 period.
Table 4. Regression Results on the Impact of Exchange Rate Volatility on Stock Market Index
Returns.
Nifty 50 Index Nikkei 225
DV PSEi Returns STI Returns
Return Returns
v Indian Rupee Philippine Peso Singapore Dollar Japanese Yen
Coefficient 0.0004 -0.0021 -0.0515 -0.00006
Standard Error 0.0005 0.0011 0.0606 0.0003
P-value 0.415 0.056 0.407 0.860
Constant -0.0178 0.1031 0.0677 0.0154
R-squared 0.0052 0.0028 0.0053 0.0002
Adj. R-squared -0.0026 0.0205 -0.0024 -0.0075
No. of Observation 131 131 131 131

This is consistent with the previous research (Frank and Yong,
1972 as cited in Suriani et al., 2015; Jebran and Igbal, 2016; Mburu,
2015), which suggests an insignificant interaction between exchange rates
and stock markets. The results for Japan, Singapore, and the Philippines
corresponded to the analysis conducted by Jebran and Igbal (2016),
wherein an insignificant negative relationship was discovered between
exchange rate volatility and stock returns for China, India, and Japan.
Only India showed a positive insignificant interaction between the Indian
Rupee’s volatility and Nifty 50 index returns.
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Table 5. Regression Result on the Sensitivity of Exchange Rate Volatility of the Developed and

DV India vs. India vs. Philippines vs Philippines vs.
v Japan Singapore Japan Singapore
Coefficient 0.4953 106.6081 0.1806 48.1903
Standard Error 0.0372 8.0178 0.02 3.5085
P-value 0.000%** 0.000%** 0.000%** 0.000%**
R-squared 0.5772 0.5758 0.3856 0.592
Adj. R-squared 0.5739 0.5725 0.3809 0.5885
No. of Observation 132 132 132 132

Journal of Economics, Business and Market Research, 5(2)

Table 5 provides the results of linear regression estimation to
determine differences in the sensitivity of exchange rate volatility between
developed and developing countries. Based on the p-values for all four
pairs (India vs. Japan, India vs. Singapore, Philippines vs. Japan, and
Philippines vs. Singapore), the results are 0.0000, which is less than the
significance level of 0.05. The results are statistically significant, and
these reject the null hypothesis, which proves that developing countries
were less sensitive to exchange rate volatility than developed countries.
This is supported by the finding of Zada et al. (2021), which suggested
that developing markets are more prone to recurrent jumps.

Developing Countries.

The coefficients shown in Table 5 are all positive, suggesting a
positive relationship between the exchange rates being compared. For
example, the coefficient of 0.4953 for the India vs. Japan comparison
indicates a positive association between the Indian Rupee and the Japanese
Yen exchange rates vis-a-vis US dollar over 10 years. The r-squared
values, ranging from 0.3856 to 0.5920, suggest that a moderate to
relatively high proportion of the variation in the developing countries'
exchange rates can be explained by the variation in the developed
countries' exchange rates in the respective pairs.

Table 6 presents the results of the Autoregressive Distributed
Lag (ARDL) model to determine the long-run impact of exchange rate
volatility on stock market index returns for Singapore, Japan, India, and
the Philippines. The coefficients provided above suggest the long-run
change in stock market index returns for a one-unit change in exchange
rate volatility. For Japan, Singapore, and the Philippines, the coefficients
are negative, indicating a potential inverse long-run relationship. For
India, the coefficient is positive, suggesting a direct long-run relationship.
Also, based on the p-values, only the long-run effect of exchange rate
volatility on the Philippine stock market index returns is statistically
significant at the 0.05 level.

1078



Patiu, Alfonso, Cai, Jaurigue & Placino

Table 6. ARDL Result on the Effect of Exchange Rate Volatility on the Stock Market Index Returns in
Selected Developed and Developing Asia Pacific Countries.

Nifty 50 Index Nikkei 225
DV PSEi Returns STI Returns
Return Returns
v Indian Rupee Philippine Peso Singapore Dollar Japanese Yen
Coefficient 0.0024 -0.002%* -0.039 -0.00003
Standard Error 0.0004 0.0009 0.0451 0.0003
No. of Observation 130 130 130 130

Bounds Test

Results
F-Statistics 93.397 73.81 100.943 66.84900
t-Statistics -11.561 -14.205 -13.662 -12.150

The bounds test shown above also reveals that the F-Statistics
generated for the four countries are greater than the upper bound critical
value of 5.732. The t-statistic is -11.561, which is less than the lower
bound critical value of -3.222. Based on these results, the null hypothesis
of no long-run relationship is rejected for all countries, which proves that
there is evidence of a statistically significant long-run relationship found
between exchange rate volatility and stock market index returns. The
results are aligned with Ahmed (2020) and Sohail and Hussain (2009, as
cited in Kotha and Sahu, 2016), who found the existence of long-run
influence between exchange rates and stock returns in Egypt, and
Pakistan, respectively.

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions can be drawn from the results shown
in the preceding discussions:

Developing countries were less sensitive to exchange rate volatility than
developed countries, which suggests that the market reactions in
developing countries to exchange rate volatility could be less pronounced
or different compared to the mature and potentially efficient and
developed markets in the Asia Pacific region such as Japan and Singapore.

The regression results proved a weak impact of exchange rate volatility on
stock market index returns for Japan, Singapore, and India in the long run,
but showed a statistically significant negative long-run effect in the
Philippines. However, the ARDL bounds test provided evidence of a
statistically significant long-run relationship between exchange rate
volatility and their respective stock market index returns. The results for
the other countries did not reveal statistically significant long-run effects
of exchange rate volatility on their respective stock market index returns.
It also suggests that although the direct linear impact of exchange rate
volatility on stock returns in the long-run regression might be weak or
influenced by other factors, the two variables seemed to be moving
together in the long term.
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One of the limitations of the study is the use of simple statistical models to
analyze the data. Future studies can be conducted by using other models,
such as EGARCH, BEKK-GARCH, DCC GARCH, and Go GARCH,
among others, to measure the interaction between two financial markets. It
can also investigate how other macroeconomic variables such as interest
rates, commodity prices, precious metal prices, monetary policies, and
inflation rates can influence a financial market using time series data.

Since the study utilized monthly data for 10 years, similar studies can be
conducted using larger datasets that employ daily or weekly data to
generate an accurate measure of exchange rate volatility. Likewise, the
time-period can be extended or expanded backward to remove the datasets
during the pandemic period. This can provide a more conclusive inference
on the relationship between exchange rate volatility and stock market
returns.
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