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Abstract 
 
Following the development of international trade, exchange rate uncertainty is a major 
source of risk for corporations involved in international activities. It has forced 
managers and academics to pay more attention to the effect of exchange rate volatility 
on firm value, particularly in developed countries. In the 1990s Asian financial crises, 
the stock return volatility of US multinational firms increases significantly with the 
rapid expansion of Asian currency crises to world stock market. It led academics and 
investors to pay increasing attention to examine exchange rate exposure in Asia stock 
markets. Nowadays the value of U.S. dollar increased volatility against Asian countries’ 
currency since U.S. financial crisis beginning in August 2007. From what we know, few 
of researches report the impact of US financial crisis for Asia firms. This paper aims to 
explore the relation between exchange rate movement and firm values in Asian markets.   
 
The main purpose of this paper is to examine whether a significant contemporaneous 
and lagged variability of Asian firms’ stock returns are affected by exchange rate 
movement in Asian markets, such as Hong Kong, Singapore, China, Taiwan, and 
Malaysia during the period from August 2005 to March 2010. Differences of capital 
maturity were compared with among these five Asian economies, covering both 
developed markets and emerging markets in Asia. This comparison makes sense to 
understand the efficient market hypothesis theory. In order to ensure our research’s 
validity and reliability, sample firms are randomly chosen by the method of stratified 
sampling. The second step in this study is to examine the impact of firm-specific factors 
on sensitivity to exchange rate movement for those firms with a significant exchange 
rate exposure. The five firm specific factors are firm size, leverage situation, hedging 
activities, foreign involvement level, and industry classification. The main methods in 
this quantitative research are simple and multiple linear regressions. The ordinary least 
squares method in SPSS program was used to estimate the parameters for each 
independent variable. 
 
Using a sample of 182 listed firms in these five sample markets, except China, 
exchange rate exposure of firms in other four Asian markets increases significantly in 
some sub-period during three sub-periods. After examining the sensitivity to weekly 
exchange rate movement of local currency to US Dollar, it is noticeable for academics 
that there is no obvious difference between developed markets and emerging markets in 
Asia during the period of August 2005 to March 2010. Moreover, the relationship 
between exchange rate and stock returns varied from markets with respect to exchange 
rate regimes and level of capital control. As to firm-specific factors, firm size was 
negatively related to exchange rate exposure and this effect was stronger in developed 
markets than other. Similar to previous studies, Asian markets also showed that 
exchange rate exposure differed among industries. However, the effect on exchange rate 
exposure is not significant caused by leverage, foreign sales and hedging activity 
involvement. Suggestions and recommendations for further studies are provided in the 
last part of this paper. 
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1. Introduction 

The objective of this Introduction chapter is to provide the reader with a brief 
background of what we are interested in. The introductory background is followed by 
research question and purpose. Moreover this chapter includes delimitation of our study, 
some relevant concepts and the thesis’ disposition. 

1.1  Problem Background 

Following the growth of international trade, exchange rate uncertainty is a major source 
of risk for corporations, specially involved in international activities. Compared to some 
other macroeconomic factors, for instance interest rate and inflation rate, foreign 
exchange rate is typically four times and ten times as volatile as interest rates and 
inflation, respectively (Jorion, 1990, p. 334). It has forced managers and academics to 
pay more attention to the effect of exchange rate volatility on firm value. Exchange rate 
uncertainty affects the value of a firm’s foreign assets and foreign liabilities denominated 
in foreign currency. Exchange rate movements therefore influence stock price volatility 
of a firm (Chen, Naylor, & Lu, 2004, p. 41). Exchange rate uncertainty influence also 
both multinationals’ and domestic firms’ competitive positions, their input and output 
price, their supply and demand chains, or their competitors’ prices. Based on the 
efficient market hypothesis, unexpected changes in the exchange rate should be priced 
into share prices immediately and the effect should be significant (Chen et al. 2004, p. 
42). Therefore, it is meaningful to have knowledge of what effect of exchange rate 
volatility on firm value and what kinds of factors influence this effect. It is interesting 
for researches to do empirical studies in order to explore the causal relationship between 
exchange rate movement and stock price. It makes sense to know better about efficient 
market hypothesis and asset pricing models. While in practice, it is also valuable for 
management to have this knowledge in order to control foreign exchange rate exposure. 
The effect of exchange rate movements on the value of a firm has become an important 
field which draws our attention in both academic research and practical investment 
analysis.  
 
During the past three decades, many academics examine the causal relation foreign 
exchange rate change and stock return movement in both theoretical and empirical 
perspective. Despite the theoretical literature suggests a significant causal relationship 
between exchange rate changes and stock returns volatilities, the empirical researches 
have met with limited success to identify significant effects of exchange rate volatility on 
firm value in developed countries. For example, studies by Choi and Prasad (1995, p. 
77-88), Nydahl (1999, p. 241-257), Chang (2001, p. 223-238), Chen et al. (2004, p. 
41-64), Muller and Verschoor (2007, p. 16-37) and Bartram and Bodnar (2009, p. 1-44) 
show that firm value is sensitive to exchange rate movement, although this sensitivity is 
not such strong as expect. In contrast, there are also studies, such as those by Jorion 
(1990, p. 331-345), Amihud (1994, p. 49-59), Bartov and Bodnar (1994, p. 1755-1785), 
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Doidge, Griffin, & Williamson (2002, p. 1-42), showing no sensitivity of firm value to 
exchange rate movements. Most of above researches about the relationship between 
exchange rate movements and stock returns are based on US, UK and EU environment 
and only a few studies focused on Asian emerging markets. 
 
In the 1990s Asian financial crises, the stock return volatility of US multinational firms 
increases significantly with the rapid expansion of Asian currency crises to world stock 
market. It led academics and investors to pay increasing attention to examine exchange 
rate exposure in Asia stock markets. A study by Pan, Fok and Liu (2007, p. 503-520) 
examines dynamic linkages between exchange rates and stock prices for seven East 
Asian countries, including Hong Kong, Japan, Korea, Malaysia, Singapore, Taiwan, and 
Thailand, for the period January 1988 to October 1998. Their empirical results show a 
significant causal relation from exchange rates to stock prices for Hong Kong, Japan, 
Malaysia, and Thailand before the 1997 Asian financial crisis. Sampling a different 
period, Mahmood and Dinniah (2007, p. 1-21) study the Asian-Pacific region - 
Malaysia, Korea, Thailand, Hong Kong, Japan and Australia and only Hong Kong 
shows relationship between exchange rate and stock price for the period of January 
1993 to January 2003. During the same period, Muller and Verschoor (2007, p. 16-37) 
also examine this relation in 3634 firms from Hong Kong, Indonesia, South Korea, 
Malaysia, Philippine, Singapore and Thailand. Their findings indicate that 25 
percentage firms are experienced economically significant exposure effects to the US 
dollar, and 22.5 percent to the Japanese yen, which is converse to Mahmood et al. 
 
Nowadays the value of U.S. dollar increased volatility against Asian countries’ currency 
since U.S. financial crisis beginning in August 2007. From what we know, few of 
researches report the impact of US financial crisis for Asia firms. This motivates us to 
research this field by using recent data in some selected Asian markets. This paper aims 
to examine the causal relationship between exchange rate movement and firm values in 
some selected Asian markets.  
 
Extending the sample markets of the study of Pan et al. (2007, p. 503-520), in this thesis, 
five sample markets are selected covering both developed markets and emerging 
markets in Asia. China is also listed in the sample of this paper. Sample countries and 
areas include Singapore, Hong Kong, China, Taiwan and Malaysia. The main purpose of 
this paper examines whether a significant volatility of Asian firms’ stock returns are 
affected by exchange rate movement in Asian area, such as Hong Kong, Singapore, 
China, Taiwan, and Malaysia during the period from August 2005 to March 2010. 
According to the classification of FTSE Group1, MSCI Barra2 and Russell Investments3 
on developed market and emerging market, Singapore and Hong Kong are classified as 
developed markets while the rest three are emerging markets. The results of this paper 

                                                        
1 FTSE Group is a British provider of stock market indices and associated data services, operating out of 
premises in Canary Wharf. 
2 MSCI Barra is a provider of investment decision support tools to investment institutions in U.S.A. 
3 Russell Investments is a subsidiary of Northwestern Mutual in U.S.A. and provides investment products 
and services to individuals and institutions in 47 countries 
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will be compared according to different capital maturity, developed or emerging, of 
these Asian markets. This comparison makes sense with helping us to understand the 
efficient market hypothesis theory. Moreover, exchange rate regime and capital control 
would be considered into the analysis of the relationship between exchange rate 
movement and stock returns volatility.  

1.2  Research Question 

Based on the theory of efficient market, fluctuation in exchange rate should be priced 
into share prices in theory because investors will recognize the change and price it into 
stocks. In practice, however, previous empirical researches in this field made in both 
developed and emerging markets show mixed results with regard to the impact of 
unexpected changes depending on the firm sample selection, period limitation and 
models employed. Facing such mixed results and current economic circumstance, we 
formulate the following research questions in our research areas: 
 
♦ Do the change on exchange rates influence stock returns in these five Asian 

economics? 
♦ Are there any factors are significant in determining the degree of this sensitivity and 

how do they affect the degree of this sensitivity? 

1.3  Research Purpose 

Considering the significance of this topic in both theoretical and practical field, as well 
as the limit of such researches in Asia, we write this thesis aiming to explore the relation 
between exchange rate movement and firm values in Asian markets. The main purpose 
of this paper is first to examine whether a significant and causal relation exists between 
exchange rate movement and common stock returns of firms in Japan, Singapore, Hong 
Kong, China, Malaysia, and Taiwan during the period from August 2005 to March 2010. 
If a relationship exists, we will do more researches on such questions as “is it a 
contemporaneous and lagged relationship”, “how significant is it” and “is the 
relationship continuous or not”. It is believed that the answers to these questions are 
valuable for management in corporations for adopting proper action on exchange rate 
exposure management. Besides, taking into account the different capital maturity of 
these Asian markets, we are also trying to compare the results in different markets in 
order to find out the influence of capital maturity on this causal relationship. This 
comparison makes sense with helping us to understand the efficient market hypothesis 
theory. 
 
Additionally, motivated by precious studies, we will examine some firm-specific 
factors’ effect on this causal relationship in Asian markets to check whether or not our 
conclusion is consistent with those before. This is the second purpose in this paper. The 
firm specific factors we study here include market value, industry classification, 
leverage ratio, hedge ratio, and foreign involvement level. The research in this part is an 
application of theoretical knowledge into practice and its results and conclusions are 
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meaningful. It is not only helping us to know theories better, for instance, the 
effectiveness of application of financial derivatives, but also giving ideas for 
management in corporations on how to control exchange rate exposure better in 
practice.  

1.4  Research Gap and Contribution 

During the process of our literature review, we find that the number of studies focusing 
on Asian market is not as large as that focusing on US, UK and EU. Only a few studies, 
such as Mahmood and Mohd Dinniah (2007, p. 1-21) and Muller and Verschoor (2007, 
p. 16-37), examine the relationship between exchange rate movement and stock returns 
in Asian countries and areas. But none of previous researches does this analysis in 
mainland of China, and considers the difference in exchange rate regime among Asian 
markets. Based on this, we summarize the research gap we find and that how we fill up 
this gap in this paper, in other words, the paper’s scientific contribution. 
 
Firstly, there are few researches reported to examine this relationship in mainland of 
China. Previous empirical studies mainly focus on these developed and industrialized 
countries and areas, for instance US, Japan and European market, but less pay attention to 
semi- or newly industrialized countries, such as mainland of China. With the rapid 
economic growth in Asia, companies in these five sample economies involve largely 
exporting activities and international activities and may easily experience stronger 
exchange rate exposure than other industrialized economies. Pan et al. (2007, p. 503-520) 
suggest that firms in export-dominant economies may face higher exchange rate 
exposures than those of industrialized countries due to the size of the trade. As a large 
economics in Asia, even in the whole world, China should be taken into account when 
researching the emerging markets in Asia. Since 2006, the Chinese currency Renminbi 
(RMB) began to appreciate as the comprehensive strength of the national economy 
grows (Figure 1).  
 
The effects of the RMB’s appreciation have been felt both domestically and abroad and 
become even more and more significant. Consequently, we take China into account in 
this paper together with Singapore, Hong Kong, Malaysia and Taiwan, to examine the 
relationship between exchange rate movement and stock returns for Asian markets. We 
believe that this paper makes scientific contribution by adding mainland of China into 
sample markets so that further researches could get some information about China from 
this study. 
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Figure 1. Chinese Yuan to US $ - Exchange Rate from 1/8/05 to 25/03/10 Weekly 
Source: Authors 

 
Secondly, we will test whether capital control level and exchange rate regime have 
impact on the relationship between foreign exchange rate movement and stock return 
volatility.  
 
Most prior studies are constructed in developed capital markets with a free floating 
exchange rate system. However, not all countries and areas in the world adopt free 
floating exchange rate regime, instead, there are lots of countries and areas following 
managed floating and crawling peg systems. In this paper, our five sample economies do 
not adopt a free floating exchange rate regime. Pan et al. (2007, p. 503-520) suggest that 
it is expected for a country that does not employ a freely floating exchange regime, that 
exchange rate movements may not fully response variances of firm-level stock returns. 
This motivates us to do research under different exchange rate regimes. Furthermore, 
these sample economies have more capital controls compared with mature capital market, 
especially for China. Capital controls might weaken the sensitivity of firm value to 
exchange rate changes. Thus, in this paper, we will study whether the capital control level 
and exchange rate regime have effect on the relationship between foreign exchange rate 
movements and stock returns. The comparison of results makes sense for further 
researches among different levels of capital control and different exchange rate regimes. 
 
Thirdly, this current paper examines the exchange rate exposure to bilateral exchange 
rate changes of local currency to the U.S. dollar. Like Muller and Verschoor (2007, p. 
16-37) and subsequent studies, the choice of the exchange rate with the U.S. dollar is 
supported by the fact that the U.S., as a non-Asian country, are the most important 
trading partners of the Asian markets. Nowadays the volatility of U.S. dollar’s value 
increases against Asian countries’ currency since U.S. financial crisis, beginning at 
August 2007. To the best of our knowledge, few studies have reported the impact of US 
financial crisis for Asia firms. It leads authors of this paper to pay attention to examine 
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the causal relation between firm value volatility and the movement of exchange rate of 
local currency to US Dollar. 
 

1.5  For whom 

First, the results of this study will be valuable to managers in Asian firms with largely 
international trading. It provides the knowledge on management’s control of exchange 
rate exposure. Furthermore, the effects of several firm-specific factors on the sensitivity 
to exchange rate movement are investigated. The outcome of the study provides a better 
understanding for managers on how to control exchange rate exposure in a company, 
especially for those in a sensitive industry to exchange rate movements. 
  
Secondly, the outcome of the research provides a better knowledge for external 
investors to understand the effect of exchange rate on abnormal stock performance in 
five Asian markets, especially in the situation of market inefficiencies. That is due to the 
fact that the effect of lagged exchange rate change causes investors’ errors in estimating 
the relationship between exchange rate changes and stock returns suggested by Bartov 
and Bodnar (1994, p. 1755-1785).     
 
Thirdly, the outcome of this paper has policy implication for a government. A 
government commonly makes policy to depreciate its currency in order to stimulate 
exports. However, the documented evidence of exchange rate risk has impact on export 
revenue is showed by Fang, Lai & Thompson (2007, p. 252). Therefore, the evidence of 
this thesis provides knowledge for policymakers that exchange rate risk may offset any 
positive effects. 

1.6  Delimitation 

We do not choose a very long period to study because of the reform on exchange rate 
regime in China on July 2005. A stable exchange rate regime is required for each 
country and area in this study. Therefore, we set the period from 1st August, 2005 and 
any country and area is under a stable exchange rate regime.  
 
Additionally, we do focus on weekly exchange rate movement in this paper. The first 
reason is that findings of most prior studies, using monthly exchange rate data, show a 
mixed result about the relationship between stock returns and exchange rate movement 
(Jorion, 1990, p. 331-345; Amihud, 1994, p. 49-59; Bartov and Bodnar, 1994, p. 
1755-1785; He and Ng, 1998, 733-753; Doukas, Hall and Lang, 2003, p. 1-33). The 
findings of Chamberlain, Howe and Popper (1997, p.871-892) demonstrate that 
significant exchange rate exposures were found when daily data is used. They suggest 
that it is better to measure the relationship between exchange rate change and stock 
returns by using higher frequency data than low frequency data. So, we are trying to 
study this relationship by using weekly data in order to check whether a result of 
significant relationship exists. Another reason is that due to the limited sample period, 
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we collect weekly data in order to assure the abundance of sample. 
 
We also have limitation on sample firms. Not all the listed companies in local stock 
exchange are included in our sample. We search in each market by setting the search 
criteria in Thomson Retuer DataStream as: 
 
Table 1. Search Criteria in Thomson Retuer DataStream 

Item Criteria 
Market Local Market 

Currency Local Currency 
Exchange Local Stock Exchange 
Base date Before 01/01/2005 

 
As one purpose of this study is to examine the effect of foreign sales, hedge activity and 
leverage ratio on exchange rate exposure, financial firms are excluded from 4139 listed 
firms obtained by above criteria. This decision is based on financial firms’ special 
capital structure and operation activities. According to EI-Masry’s working paper (2003, 
p. 1-41), the foreign exchange exposure and risk management practices used by 
financial firms are very complex. This decision also aims to make this paper comparable 
to earlier studies that exclude financial firms also. Consequently, according to the sector 
classification in Thomson Retuer DataStream, we exclude firms from sector “banks, 
financial service, real estate investment trusts, life and non-life insurance”. Also, firms 
in “unclassified” sector are excluded as well.  
 
Additionally, a Chinese listed company may issue both “A” and “B” stocks. Only “A” 
stock is included in this study. The differences between “A” and “B” stocks are the trade 
currency and investors. “A” stocks are traded by Chinese Yuan among Chinese investors 
while “B” stocks with par value in Chinese Yuan are traded by foreign currencies, like 
US dollar and Hong Kong dollar among foreign investors. The reason for excluding “B” 
stock and keeping “A” stock is that the number of “B” stock is 113, less than one tenth 
of “A” stocks number. We should actually consider both “A” and “B” stock in this paper 
so that both domestic and foreign investors are included, but this might be confusing 
since many companies have multiple listings. Based on above search criteria and some 
limitations, we get 182 listed firms finally in these five countries and areas as our 
sample firms by random sampling method. 
 
In theory, real exchange rate should be used in the regression model since the real 
exchange rate is superior to nominal exchange rate in that inflation effect is excluded. 
However, we use nominal exchange rate in stead for two reasons: (1) the changes of 
inflation rate and interest rate are less volatile relative to the nominal exchange rate 
movement (Jorion, 1990, p. 334); (2) weekly inflation rate is not available in Thomson 
Retuer DataStream.  
 
The last limitation in this study is that we only focus on the effect of exchange rate 
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fluctuation on stock return and ignore other macroeconomic factors’ effect on stock 
returns, like interest rate, inflation and political factors. We have the purpose to improve 
or confirm previous findings on the relationship between exchange rate and stock 
returns. Thus, we follow the previous researcher’s study method, simple and multiple 
regressions (Jorion, 1990, p. 331-345; Bodnar & Gentry, 1993, p. 29-45; He and Ng, 
1998, p. 733-753; Allayannis and Ofek, 1997, p. 1-29; Chen et al., 2004, p. 41-64; 
Bartram & Bodnar, 2009, p. 1-44). 

1.7  Relevant Concepts 

Exchange rate risk: The variability of a firm’s (or asset’s) value that is due to uncertain 
exchange rate changes. Exchange rate exposure is interchangeable with exchange rate 
risk in this paper. 
 
Currency Hedge: To enter into a forward contract in order to protect the home 
currency value of foreign currency denominated assets or liabilities. 
 
Efficient market: A market in which new information is already incorporated in the 
prices of traded securities. 

1.8  Disposition 

Chapter 1: Introduction 
The objective of this Introduction chapter is to provide the reader with a brief 
background of what we are interested in. The introductory background is followed by 
research question and purpose. Moreover this chapter includes delimitation of our study, 
some relevant concepts and the thesis’ disposition. 
 
Chapter 2: Theoretical Method 
In this chapter the choice of subject and our preconception to the subject are presented 
first. Thereafter, we present the research philosophy, research approach and research 
strategy we use. Moreover, a presentation of how we search source and a discussion of 
the credibility of this research are included in the last part of the chapter 
 
Chapter 3: Theoretical Framework 
In this chapter, grand theories that are considered relevant to our study are presented. To 
facilitate a comprehensive understanding of this study field, we present these theories in 
a logical order by some transition paragraphs. First three parts are about theoretical 
framework of exchange rate exposure, introducing the exchange rate risk caused by 
fluctuation of exchange rate. Then it is followed by EMH theory and some famous 
pricing models. Finally this part will end with a literature review of previous empirical 
researches on this topic and hypotheses we construct in this paper. 
 
Chapter 4: Practical Method 
This chapter is about the practical method we use in this empirical study. Firstly, it 
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discusses the background information on data collection. Then we present the choices 
and explanations for each variable in our model. This chapter will end with motivations 
for the choice of research method in this thesis 
 
Chapter 5: Results and Analysis 
In this chapter, the empirical results of the various regression equations are presented 
and analyzed. We start with the descriptive statistics of the inputs in model. Then it is 
followed by analysis of the regression results from equation (2) and (6) for examining 
significant exchange rate exposure. This chapter will end with a discussion of 
firm-specific factors by analyzing the results obtained from equation (7). 
 
Chapter 6: Discussion of Results 
In this chapter, we summarize our empirical findings and answer our research questions. 
Additionally, we will discuss the consistence of our results with previous studies. 
 
Chapter 7: Conclusion 
In this ending chapter, we will draw conclusions and make some discussions on this 
empirical study. Moreover, some valuable suggestions and recommendations are 
provided for further researches in this field. 
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2. Theoretical Method 

In this chapter the choice of subject and our preconception to the subject are presented 
first. Thereafter, we present the research philosophy, research approach and research 
strategy we use. Moreover, a presentation of how we search source and a discussion of 
the credibility of this research are included in the last part of the chapter. 

2.1  Choice of Subject  

We choose the subject from both finance and accounting field because of two reasons. 
Firstly, we have an intention to gain more understandings about theory from courses 
through empirical research. We have taken both finance and accounting courses in the 
Umeå University, such as corporate finance, cash management, and IFRS etcetera. By 
the theoretical knowledge, we find that exchange rate fluctuation is widely believed to 
influence firm value. In practice, during past three decades academics investigate the 
effect of exchange rate volatility on firm value, mainly in developed countries. 
Therefore, the effect of exchange rate movements on the value of a firm has become an 
important field which draws our attention in both academic research and practical 
investment analysis. Secondly, after an extensive literature review, the empirical 
researches have met with limited success to identify significant effects of exchange rate 
volatility on firm value in developed and industrialized countries. To the best of our 
knowledge, the empirical researches of the causal relationship between exchange rate 
movement and firm value in Asian emerging markets are very few, particularly in China. 
Therefore, it gives us an opportunity to continuously update this theory from empirical 
perspective.  
 

2.2  Preconception  

Authors’ prior knowledge will affect the selection of the topic, the use of statistical 
method, and the choice of theories in literature review. Both of authors have studied 
Finance and Accounting at the master’s level. Courses give authors a fundamental 
understanding of theory used in this paper, and an ability to explain information from 
annual reports validly and collect data from annual reports reliably. The results of this 
paper are not be influenced by our preconceptions. The combination of quantitative 
research methods and statistical methods are adopted in this paper. Quantitative 
methods are based on objective data. It can be used to verify whether hypothesis of this 
paper are true. The statistical methods used in this paper are selected from literature 
references. Like Jorion (1990, p. 331-345; 1991, p. 363-376) and many subsequent 
studies, two-factor asset pricing model is employed in order to examine whether a 
significant contemporaneous and lagged variability of Asian firms’ stock returns are 
affected by exchange rate movement in Asian area, such as Hong Kong, Singapore, 
China, Taiwan, and Malaysia during the period from August 2005 to March 2010. In 
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order to examine whether the impact of increased exchange rate exposure display any 
firm-specific factors for those firms with significant exchange rate exposure, five firm 
specific factors such as firm size, leverage situation, hedging activities, foreign 
involvement level, and industry classification are sorted out from previous literature 
[see Chow, Lee, & Solt (1997a, p. 191-210); He and Ng (1998, p. 733-753); Nydahl 
(1999, p. 241-257); Choi and Jiang (2009, p. 1973-1982); Bodnar and Gentry (1993, p. 
29-45); Muller and Verschoor (2009, p. 1963-1972); Jorion (1990, p. 331-345); Choi 
and Prasad (1995, p. 77-88); Doukas et al. (2003, p. 1-33)].  Moreover, some 
classmates and two authors’ supervisor continuously read our thesis and give us 
suggestions in order to ensure that our preconception will not affect the result of this 
paper. 
 

2.3  Perspective  

Researchers with different research fields will give different conclusions on a same 
research question because the research question is evaluated by different ways. It is 
determined by their previous knowledge and the choice of research way. It is therefore 
important for researchers to choose an appropriate perspective for analyzing the 
research question (Saunders, Lewis, & Thornhill, 1997, p. 112-116). This paper aims to 
explore the relation between exchange rate movement and firm values in Asian markets. 
The outcome of the research is valuable for Asian firms’ management to have this 
knowledge in order to control foreign exchange rate exposure better and to make an 
effective marketing strategy. It also provides a better knowledge for external investors 
and policy makers. Thereby, authors of this paper as financial analyst provide valuable 
empirical knowledge for management in Asian corporations. The result of this paper 
will not be affected by a special industry. 182 sample Asian firms are selected from 
various industries exclude financial companies (including banks, financial service 
companies, trusts and insurance companies). In this paper, the result is generalizable and 
objective for Asian firms’ management to give ideas on how to control exchange rate 
exposure in practice. 
 

2.4  Research Philosophy 

It is important to clearly state the research philosophy in a thesis. It will influence the 
perspective of researchers about the select of research problems and generally results in 
the choice of methods to accomplish the research purpose (Saunders, Lewis, & 
Thornhill, 1997, p.112-116, 119). Epistemology and ontology are our standpoints under 
consideration of the research philosophy in this thesis. Epistemology concerns the 
perspective of what can be considered as acceptable knowledge on reality, while 
ontology is the concept describing the perspective of the nature of social entities 
(Bryman and Bell, 2007, p.16). 
 
There are two ontological positions which are objectivism and constructionism. 



12 

Objectivism implies that social events independently exist from actors, while 
constructionism implies that social events are influenced and created with actors 
through social interaction (Bryman and Bell, 2007, p.22-23). The ontological position of 
this thesis is objectivism. The study aims to examine the existing relationship between 
exchange rate changes and stock returns by using existing asset-pricing model. We 
attempt to explain the effect of exchange rate changes on stock returns.  
 
There are two epistemological perspective in social science which are positivism and 
hermeneutic. Positivism, which origins from natural science, refers to a principle that 
only physical phenomena and social facts can be considered as knowledge. The 
knowledge is either empirical based on objective observation or logic. The result in the 
positivistic view can be generalization to explain causalities and regularities (Bryman 
and Bell, 2007, p.16). Hermeneutic as a contrasting perspective to positivism aims to 
have more understanding of relativistic thinking and thereby requires to grasp the 
subjective meaning of social action (Bryman and Bell, 2007, p.17-19). 
 
From the aforementioned, the positivistic epistemological perspective will be followed 
throughout the research process. The purpose of this paper is to explain the relationship 
between exchange rate movement and firm value volatility for selected Asian markets 
and the effect of five firm-specific factors on the sensitivity to exchange rate movement. 
Therefore, the testable hypotheses are derived from previous relevant literatures. By 
using quantitative and statistical methods, hypothesis will be either rejected or 
confirmed when it has been tested. According to the positivistic philosophical approach, 
results of this paper will be objective to explain the relationship for five Asian markets. 
This is aligned with character of positivism, which has a purpose to create reliable 
knowledge as possible (Bryman and Bell, 2007, p.16; Saunders et al., 1997, p.112-116). 
On the other hand, hermeneutics is improper to be used for this thesis. Hermeneutics 
focuses more on understanding of relativistic thinking and thereby the result cannot be 
generalizable and depends on situation (Bryman and Bell, 2007, p.17, 19). 
 

2.5  Choice of Research Approach  

According to Bryman and Bell (2003, p.12) there are three research approaches: 
deductive, inductive and abductive. A hypothetical-deductive research approach has 
been most often chosen in order to examine the relationship between exchange rate 
movement and firm value volatility [(Chow et al. (1997a, p. 191-210); He and Ng (1998, 
p. 733-753); Nydahl (1999, p. 241-257); Choi and Jiang (2009, p. 1973-1982); Bodnar 
and Gentry (1993, p. 29-45); Muller and Verschoor (2009, p. 1963-1972); Jorion (1990, 
p. 331-345); Choi and Prasad (1995, p. 77-88); Doukas et al. (2003, p. 1-33)]. A 
deductive approach is often based on a positivistic perspective. It means that testable 
hypotheses are derived from previous theories and will be examined by using empirical 
data. As a contrast, an inductive approach is often based on a hermeneutic perspective. 
It means that researchers start out from observation of empirical data in order to 
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establish a new theory linked to a phenomenon. In general, the deductive process is 
from theory to empirical data, while the inductive process is from empirical data to 
theory (Saunders et al., 2007, p. 123-126).  
 
In this thesis, a deductive approach is used. At the beginning of research process, 
testable hypotheses are set up based on previous theories, such as the relationship 
between exchange rate movement and stock return fluctuation, and firm-specific factors 
that have impact for firm with significant exchange rate exposure. These relevant 
theories will be depicted and discussed at the theory chapter. Subsequently, hypotheses 
are either rejected or confirmed, when it has been tested against empirical observations. 
Finally, the existing theory will be confirmed or modified. In this paper, we have no 
intention to set up a new theory from the observation of empirical data. This is largely 
due to, in the past three decades, findings of theories on the relationship stock return 
changes and foreign exchange rates movement are mixed. Considering this situation, the 
purpose of the thesis aims to confirm or modify existing theories on the relationship 
between exchange rate movement and stock return volatility. Therefore, a deductive 
approach follows the research question and the research purpose of this thesis. 

2.6  Choice of Research Strategies 

Quantitative and qualitative research can be constructed as two opposite research 
strategies. Many researchers, such as (Halfpenny, 1979, p. 799-825; Hammersley, 1992b, 
p. 159-174), describe the difference between quantitative and qualitative research 
strategy. The main differences are following. First, as described by Bryman and Bell 
(2007, p. 28-30), quantitative research strategy focuses on quantification in the 
collection and analysis of empirical data, while the characteristic of qualitative research 
is that it emphasizes words rather than number (Bryman and Bell, 2007, p. 280). 
Second, quantitative research strategy emphasizes the analysis of the relationship 
between variables by using statistical instruments, while qualitative research describes a 
development process of entire event with the times (Bryman and Bell, 2007, p. 322). 
Furthermore, the quantitative research as a research strategy is associated with a 
deductive research approach that is often based on a positivistic perspective (Bryman 
and Bell, 2007, p. 28-30). Qualitative research however as an opposite research strategy 
is often linked to an inductive research approach that is based on a hermeneutic 
perspective. Through foregoing discussion between quantitative research and qualitative 
research, a quantitative research strategy is employed for this thesis because it can 
enable us to availably answer research questions and achieve research purpose.  
 
In this paper, the main methods in this quantitative research are simple and multiple 
linear regressions. The ordinary least squares method in SPSS program was used to 
estimate the parameters. For example, a multiple linear regression was employed in 
order to examine whether a significant contemporaneous and lagged volatility of Asian 
firms’ stock returns were affected by exchange rate movement in five Asian markets. 
Simple linear regressions were used in order to examine whether the impact of 
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increased exchange rate exposure display any firm-specific factors for those firms with 
significant exchange rate exposure. 
 
On the other hand, a qualitative research method is not suitable to achieve the purpose 
of this paper. Data is often collected by questionnaire or interviewing, which may cause 
incomplete results for the study of the paper. Based on foregoing analysis, a quantitative 
research strategy is a better way to obtain valid and generalizable conclusions and 
achieve the research purpose of the paper.   
 

2.7  Literature Search and Critique 

2.7.1 Selection of sources  
 
In this thesis secondary literature sources such as books and journals are found through 
the library of Umeå University and its databases. As Saunders et al. (2003, p. 50) 
describes, literature sources available can be divided into three categories: primary, 
secondary, and tertiary (Saunders et al., 2003, p.50). In this paper, secondary literature 
sources are used. It is easier to be found than primary literature, and secondary literature 
sources are often covered by reference databases like Business Source Premier, and 
Emerald etc. We need however to ensure that using these literature sources can enable 
us to answer research questions and achieve research purposes. Relevant, enough, and 
up-to date literatures are therefore required (Saunders et al., 2003, p.55).  
 
In order to search these literatures that relate to research area of the thesis, several 
reference databases are selected through website of library of Umeå University. They 
are Business Source Premier (EBSCO), Emerald Fulltext, Science citation index (ISI), 
and Social Science research network (SSRN). These research tools enable us to easily 
find relevant, enough, and up-to-data literatures. The benefits of these four search tools 
for the thesis are following: 
 

• Relevant and enough literatures are found from Business Source Premier 
(EBSCO) and Emerald Fulltext, which as powerful search tools provide full-text 
articles from over 2000 management, economics, finance, accounting, and 
international business journals. Furthermore, Emerald Fulltext provides also 
critical information to articles.  
 

• Most current and up-to-date researches can quickly be found through search tool 
Social Science research network (SSRN), which can rapidly disseminate social 
science researches to the worldwide. 

 
• And Science citation index (ISI) is a citation index to the journal literature of the 

social sciences. We can easily find main previous articles that have been cited by 
many other authors in our research area.   

 



15 

After we select search tools, the next step is to decide our key words or search terms. It 
is a vital step for us to search relevant literatures (Bell, 1999, p. 82-94). Main search 
terms, that we use to search relevant articles, are following such as: 
 

“Exchange rate risk 
Corporate risk management 
Foreign exchange rate 
Foreign exchange rate exposure 
Exchange rate and stock price 
Exchange rate and stock return 
Multinational firms 
Exchange rate and Asian markets 
Operational hedging 
Financial hedging 
Foreign exchange derivatives” 

 
In this thesis relevant previous articles related to the research area of the paper were 
found from electronic journals through the aforementioned reference databases. We also 
use books to search relevant research methods that we intend to use in this thesis. Books 
used for both scientific and practical methodology chapters of this thesis are found 
through ALBUM at library of Umeå University. The material in books is collected from 
a wider range of topics and is described in a more ordered manner than in journals 
Saunders et al. (2003, p.52). Saunders et al. (2003, p. 52) suggests that methodological 
books can provide a better way to research methods for thesis (Saunders et al., 2003, 
p.52).  
 
Some sample data, which can not be found through database, are gathered from primary 
literature sources. For example, total notional amount of foreign exchange derivatives 
and the percentage of foreign sales to total sales, are manually gathered from annual 
reports. These annual reports are collected from sample companies’ website. 
 

2.7.2 Criticism to secondary literature sources  
 
Once literatures are obtained, we need to assess these literatures based on two aspects: 
relevance of literature, and sufficiency of literature. Each aspect of assessing the 
literature shows respectively the scope of our review and the value of literature that we 
collect. (Saunders et al., 2003, p.71).  
 
Firstly, we need to assess the relevance of the literature that we have collected to our 
research questions and research purposes. From those articles that we have collected by 
using key words or search terms, we sort out articles that are published in recent years, 
articles that are relevant to our research questions and purposes, articles that include the 
key academic theories in our research field, articles that conclusions may contradict our 
arguments. These recent articles can demonstrate that our research item is up to date for 
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the purpose of the development of current theories in this research field. We inevitably 
however choose some articles that are published in the 80’s or 90’s as main articles in 
this thesis because they demonstrate the process of development in our research field 
and are still cited by many current researchers, for example the article ‘The 
cross-section of expected stock returns’ written by Fama and French in 1992, is cited 
1157 times. 
 
Secondly, we assess whether a sufficient amount of literatures are collected. It is 
impossible to read all articles in our research area. We try to select main writers in this 
field on the topic ‘correlation between stock return and exchange rate change’. One clue 
is that once further searching provides articles to this topic that we have already read, it 
shows that we may achieve this principle (Saunders et al., 2003, p.71).  Nevertheless, 
in practice, it is still difficult to achieve it because articles will be published every day 
and the theory will be updated continuously. We have to limit the period of searching. 
But we ensure our articles that we collect are reliable and relevant to our study.  
 

2.7.3 Selections of theory and Criticism  
 
The purpose of the theoretical framework chapter is to identify and discuss relevant 
theories on our research area that will be tested using data. These relevant theories can 
help us to develop a good understanding of relevant previous studies and trends that 
have emerged. 
 
In this paper a two-factor asset pricing model is used to test effects of exchange rate 
movements on the stock returns for five sample markets. This paper follows Ross’s 
(1976, p. 341-360) arbitrage pricing theory (APT) model and Dumas and Solnik (1995, 
p. 445-479) conditional International Capital Assets Price Model (ICAPM). Two-factor 
model is used due to two reasons. Firstly, a firm’s value is not only influenced by the 
changes of foreign exchange rate. Other factors such as market risk, firm size and 
financial distress may affect a firm’s value (Fama and French, 1992, p. 427-465). In this 
paper, only market return and exchange rate fluctuation are considered in our APT 
model so that we can focus on the effect of exchange rate on stock returns. Secondly, by 
using conditional ICAPM, Dumas and Solnik (1995, p. 445-479) and De Santis and 
Gérard (1998, p. 375-412) find that currency risk is a significant percentage of total risk 
in the Germany, Japan, the United Kingdom stock markets. However, applying an 
unconditional ICAPM, currency risk is not appeared to be priced in these sample stock 
markets. They also find that both market risk and currency risk are priced in the stock 
markets outside the United States. While in the U.S. market, currency risk was a small 
fraction of total risk. The finding is consistent with results of Jorion (1990, p. 331-345). 
Jorion (1990, p. 331-345) conclude that exchange rate risk is diversifiable in the U.S. 
market and is not priced in the U.S. stock market. It indicates that currency risk is likely 
to be more important in emerging markets with relatively undiversified economies, such 
as China, Malaysia, and Taiwan (Dumas and Solnik, 1995, p. 445-479). Therefore, 
conditional ICAPM is more suitable to be used in this study than unconditional ICAPM. 
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Based on two reasons above, a two-factor asset pricing model is used in order to get 
valid and reliable results.  
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3. Theoretical Framework 

In this chapter, grand theories that are considered relevant to our study are presented. 
To facilitate a comprehensive understanding of this study field, we present these theories 
in a logical order by some transition paragraphs (Figure 2). First three parts are about 
theoretical framework of exchange rate exposure, introducing the exchange rate risk 
caused by fluctuation of exchange rate. Then it is followed by EMH theory and some 
famous pricing models. Finally this part will end with a literature review of previous 
empirical researches on this topic and hypotheses we construct in this paper.   

 
Figure 2. Structure and Logics in Chapter 3 

 

3.1  Exchange Rate System 

Generally speaking, the exchange rate regime a country adopts is the way that how it 
manages its currency in respect to foreign currencies and foreign exchange market. To 
better understand the volatility of exchange rate for one currency, we first need to know 
what the exchange rate regime is in this country. It is also helpful for us to distinguish 
the types of exchange rate by their features because we need to illustrate the kind of 
exchange rate we use in our model, for example, why nominal exchange rates rather 

Exchange Rate System 

Foreign Exchange Risk 

Foreign Exchange Risk 
Exposure Management 

Efficient Market Hypothesis 

Asset Pricing Models 

Previous Empirical Evidence 

What is exchange rate regime? 
Why does exchange rate fluctuate? 

What is foreign exchange risk for corporations 
caused by fluctuation of exchange rate? 

Facing exchange rate risk, how do corporations 
manage foreign exchange rate exposure? 

What are three levels of efficiency? Does the 
level of efficiency relate to the relationship we 
study? 

Main asset pricing models are introduced, most 
of which capture foreign exchange risk. 

What researches have been done on this topic? 
Is there any help for constructing our study? 
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than real ones.  
 
3.1.1 Exchange rate regime 

 
According to Shapiro’s classification of exchange rates systems (Shapiro, 2009, p. 58), 
there are five market mechanisms for establishing exchange rates: free float, managed 
float, target-zone arrangement, fixed-rate system, and the current hybrid system. Each 
mechanism has its own pros and cons. A fixed exchange rate system is associated with 
economic stability, but often leads to currency crisis. Freely floating exchange rates can 
absorb economic shocks more easily but exhibit excessive volatility and hurt trade and 
stifle economic growth. Nations prefer to choose a particular exchange rate mechanism 
associated with its objective at a given point in time. 
 
In a free float, the market dictates the movements of the exchange rate through the 
interaction of currency suppliers and demands (Shapiro, 2009, p. 59). As price-level 
changes, interest differentials, and economic growth change, market participants will 
adjust their current and expected future currency needs. Over time, the exchange rate 
will fluctuate randomly as market participants assess and react to new information. Such 
a system of freely floating exchange rates is usually referred to as a clean float, which 
will lead to the economic uncertainty.  
 
An abrupt appreciation will hurt export industries, while depreciation will lead to a high 
rate of inflation. In order to reduce the economic uncertainty, many countries try to 
intervene actively in the foreign exchange market (Shapiro, 2009, p. 59). Therefore, 
most countries with floating currencies have frequently intervened, through central 
banks, to smooth out exchange rate fluctuations and to avoid excessive appreciation or 
depreciation. These systems are called managed float or dirty float, which are the most 
common exchange rate regime today. For instance, dollar, euro, yen and British pound 
all belong to this type.  
 
Under a target-zone arrangement, countries adjust their national economic policies to 
maintain their exchange rates within a specific margin around agree-upon, fixed central 
exchange rates (Shapiro, 2009, p. 61). This system could minimize exchange rate 
volatility and enhance economic stability among the industrialized countries. For 
example, such a system existed for the major European currencies participating in the 
European Monetary System. 
 
Under a fixed-rate system, central bank actively buys or sells its currency in foreign 
currency market to maintain the target exchange rate whenever the exchange rate 
derivates from its stated par value by more than an agreed-on percentage (Shapiro, 2009, 
p. 61). That is fixed exchange rate ties one currency to another currency, a mostly more 
widespread currencies such as U.S. dollar or euro.  
 
The currency international monetary system is a hybrid, with major currencies floating 
on a managed basis, some currencies freely floating, and other currencies moving in and 
our of various types of pegged exchange rate relationships (Shapiro, 2009, p. 62). 
Developing countries usually adopt a more or less fixed exchange rate regime, while 
developed countries opt for more flexible systems, a pegged float or flexible exchange 
rate regime. The exchange rate system in one country, however, is not unalterable. It 
could be changed into another system in order to fit the economic situation. Eighty-six 
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developing countries have a fixed exchange rate system in 1976, whereas in 1996 only 
forty-five had pegged their currencies (IMF 1997, p.79). Edwards and Savastano (1999, 
cited in Berger, Sturm and Haan, 2000, p. 1) explain as well in their survey on exchange 
rate systems that the downward trend in the number of pegging countries, arguing that a 
flexible exchange rate system has advantages from a political-economy point of view. 
But it is really hard to judge which system is dominant. Each exchange rate system has 
its own advantages and disadvantages. A flexible regime allows a country to have an 
independent monetary policy, providing the flexibility to accommodate domestic and 
foreign shocks. Giavazzi and Pagano state that a fixed exchange rate regime reduces the 
degree of flexibility but imparts a higher degree of credibility (1988, cited in Berger, 
Sturm and Haan, 2000, p. 1). The optimal regime is usually determined by a 
policymaker, who trades off the loss from nominal exchange rate uncertainty against the 
cost of maintaining a given regime (Cukierman, Goldstein, & Spiegel, 2002, p. 3). The 
model constructed by Berger, Sturm and Haan (2000, p. 1-31) supports Frankel, Romer, 
and Cyrus (1996, p. 1-41) view that there are no general rules as to the optimality of an 
exchange rate regime. Frankel et al. argues that the decision to peg or not to peg varies 
over time with the circumstances. 
 
Table 2. Exchange Rate Arrangements and Capital Controls 

Country Exchange rate arrangement Capital Control 
Singapore Managed Floating None 
Hong Kong Fixed None 
China Pegged Strong 
Taiwan Managed Floating Moderate 
Malaysia Managed Floating Strong 
Data for exchange rate arrangement and capital are from various issues of the World Currency 
Yearbook 
 
In this paper, our five sample economies do not adopt a free floating exchange rate regime 
(see Table 2). Pan et al. (2007, p. 503-520) suggest that it is expected for a country that 
does not employ a freely floating exchange regime, that exchange rate movements may 
not fully response variances of firm-level stock returns. Furthermore, these sample 
economies have more capital controls, especially for mainland of China. Capital controls 
might weaken the sensitivity of firm value to exchange rate changes. Thus, in this paper, 
we will examine the impact of the level of capital control and exchange rate regime to the 
relationship between foreign exchange rate movements and stock returns.  
 

3.1.2 Types of exchange rate 
 
♦ Nominal exchange rate versus Real exchange rate 
It is customary to distinguish nominal exchange rates from real exchange rates. Real 
exchange rate is measured as the nominal exchange rate adjusted for changes in relative 
price levels (Shapiro, 2009, p. 47). It is calculated by nominal exchange rate, S, 
multiplied by the ratio of the consumption basket price levels. For instance, if a country 
A has an inflation rate of 10% and country B has an inflation of 5%, we would expect to 
see A’s currency depreciate by 5% against B’s currency without any change in real 
exchange rate. However, if A’s currency depreciates by 7%, there has been a real 
exchange rate depreciation of 2% (7% depreciation minus 5% inflation differential).  
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The distinction between the nominal exchange rate and the real exchange rate has 
important implications for foreign exchange risk measurement and management 
(Shapiro, 2009, p. 100). If the real exchange rate remains constant, in other words, if 
purchasing power parity holds, the nominal exchange rate movements are exactly offset 
by price movements, and exchange risk disappears. However, empirical experiences tell 
us large and persistent deviations from PPP have been documented. The monthly 
volatility of relative changes in exchange rates is about ten times the volatility in 
inflation rates (Jorion, 1990, p. 334), so that most of the movement in exchange rates 
cannot be accounted for by inflation rates. Therefore, similar results are usually 
obtained in studies in this field by using nominal or real exchange rates. For the purpose 
of our study, we use nominal exchange rate to test the relationship between exchange 
rate and stock returns. 
 
♦ Bilateral exchange rate versus Multilateral exchange rate 
Another classification of exchange rates is based on the number of currencies taken into 
account. Bilateral exchange rates clearly relate to two countries’ currencies, for instance, 
bilateral peso/dollar exchange rate. Multilateral exchange rate, also known as effective 
exchange rate, is weighted average of a basket of foreign currencies in order to judge 
the general dynamics of a country’s currency toward the rest of the world. Several 
institutions such as International Monetary Fund (IMF), US Federal Reserve bank, and 
Morgan Guaranty Trust Co., compute and publish effective exchange rates based on 
their own weighting formulas.  
 
Previous researchers like Jorion (1990, p. 331-345; 1991, p. 363-376), Amihud (1994, p. 
49-59), Bartov and Bodnar (1994, p. 1755-1785), He and Ng (1998, p. 733-753), 
Doukas et al. (2003, p. 1-33), using both trade-weighted basket of currencies and 
bilateral exchange rates, draw the results of the relationship between exchange rate and 
stock returns. However, Doidge et al., (2002, p. 8) find that the individual firm has 
exposure effect by a single or a few currencies. The results of its exposure effect on firm 
values may be undervalued using a trade-weighted basket exchange rate, whereas a 
bilateral exchange rate is appropriate. In this paper, the bilateral exchange rate will be 
choose in order to examine the causal relation between firm value volatility and the 
movement of exchange rate of local currency to US Dollar. 
 

3.1.3 Determinants of exchange rate 
 
Exchange rates of currencies have large fluctuations about which managers in 
multinational enterprises are always worrying. Actually, not only multinationals but also 
domestic firms involved in international activities are facing such problem because their 
competitive positions might be affected by the appreciation of home currency. To better 
understand exchange rate risk for companies, we should deal with two fundamental 
questions “why exchange rates fluctuate rather than stay static” and “which factors 
contribute to exchange rate fluctuations”. 
 
Different currencies are influenced by a wide range of factors, but there are some 
factors or economic indicators are in common. According to a survey undertaken by 
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Consensus Economics4, a list of six factors is limited, including relative growth, 
inflation differential, trade / current account balance, short- and long-term interest rate 
differentials and equity flows. Canales-Kriljenko and Habermeier (2004, p. 1-13.) 
examined four macroeconomic controls variables in their study (consumer price 
inflation, GDP growth, fiscal deficit (in percent of GDP), external trade (in percent of 
GDP)). Here we will discuss several forces behind exchange rate fluctuations briefly. 
 
1. Interest rate differentials 
 
Stated in the report “Economic Factors Affecting Exchange Rates” of Consensus 
Economics, nominal interest rate differentials is the most powerful of the six main 
factors ranked for most OECD industrialized country currencies. As it is known that 
capital searches for the most profitable opportunities, interest rate differentials provide 
incentives for investors to transfer their capital into an attractive market with high 
interest rate.  
 
The theory of interest rate parity (IRP) states: the difference in the national interest 
rates for securities of similar risk and maturity should be equal to, but opposite in sign 
to, the forward rate discount or premium for the foreign currency, except for transaction 
costs. (Eiteman, Stonehill and Moffett, 2001, p. 87) 
 
As an algebraic identity, covered and uncovered interest rate parity can be expressed as 
follows: 
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hr     = interest rate in home country 

fr     = interest rate in foreign country 

1f     = forward exchange rate 

0e     = spot exchange rate  
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When this equation is not balanced, there comes an arbitrage opportunity. For example, 

)1(1
0

1
fh r

e
f

r +⋅<+  implies that the profit gained by one home currency invested in 

home country is less than the profit gained by converting that one home currency into a 
foreign currency and invested abroad (Shapiro, 2009, p. 114). This imbalance will 
stimulate investors to invest abroad, lead to changes in demand and supply of foreign 
currency and home currency, and further change either spot exchange rate or forward 
exchange rate, or both. Uncovered interest rate parity indicates the same thing as 

                                                        
4 Consensus Economics, founded in 1989, is the world's leading international economic survey 
organization. http://www.consensuseconomics.com 
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covered interest rate parity, except replacing forward exchange rate 1f  by expected 
exchange rate )( 1eE .  
 
2. Inflation rate differentials 
 
The law of one price states: if the identical product or service can be sold in two 
different markets, and no restrictions exist on the sale or transportation costs of moving 
the product between markets, the product’s price should be the same in both markets. 
(Eiteman et al., 2001, p. 64) Based on the law of one price, purchasing power parity 
(PPP) was developed in 16th century, and then became a prevailing paradigm. It 
indicates that countries with low inflation rate usually have much purchasing power in 
its currencies which might experience an appreciation relative to other countries. 
According to relative purchasing power parity (relative PPP), we can study the relation 
between exchange rate and inflation rate. It could be expressed mathematically as: 
(Shapiro, 2009, p. 96) 
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Where 
te  = the exchange rate at time t  

0e  = the exchange rate at time 0 

hi  = inflation rate in home country 

fi  = inflation rate in foreign country. 
 
Purchasing power parity bears an important message that the price of goods in one 
country cannot be meaningfully compared with the price of goods in another country 
without adjusting for inflation. In fact, according to PPP, exchange rate movements 
should just cancel our changes in the foreign price level relative to the domestic price 
level. These offsetting movements should have no effects on the relative competitive 
positions of domestic firms and their foreign competitors. (Shapiro, 2009, p. 97) When 
PPP does not hold, the price of products in a country suffering inflation is high relative 
to other country. As a result, this country becomes less competitive in exports because 
buyers have to pay more at the prevailing exchange rate, whereas imports increase as 
foreign goods seems more competitive. Then it lead to a deficit in current account and 
there will be a new exchange rate te  in such a way that the currency of the higher 
inflation country depreciate while the other appreciate.  
 
3. Balance of international payments 
 
Balance of payment and trade balance play a key role in the determination of exchange 
rate development in a country. The balance of payments is an accounting statement that 
summarized all the economic transactions between residents of the home country and 
residents of all other countries (Shapiro, 2009, p. 132). These include a country’s buying 
and selling of goods and services (imports and exports) and interest and profit payments 
from previous investments, together with all the capital inflows and outflows.  
 
The balance of payment is an important indicator of pressure on a country’s foreign 
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exchange rate (Eiteman et al, 2001, p. 61). When imports of one country exceed exports, 
the country is running a deficit in its current account which reflects its balance of 
international trade. To cover this deficit, the country needs more foreign currency from 
abroad by supplying more home currency in international market. Such a situation leads 
to the increase in both demand of foreign currency and supply of home currency. 
Accordingly, home currency depreciates and a new exchange rate will be settled. The 
effect of current account surplus on home currency is adverse, which indicate an 
appreciation relative to foreign could be expected.  
 
4. GDP growth 
 
Gross domestic product (GDP) is the measure of the economy’s total production of 
goods and services. Rapidly growing GDP indicates an expanding economy with ample 
opportunity for a firm to increase sales. (Bodie, Kane, Marcus, 2008, p. 572) Generally, 
the growth of GDP will stimulate the consumption and increase the demand of home 
currency. If the total supply of home currency is not changed, the excess demand will 
make home currency appreciate relative to foreign currency. Pritamani, Shome and 
Singal (2002, p. 1-32) use the news approach to estimate the relation between GDP 
surprises and short term currency returns. The sample consists of 114 months from 
January 1990 to June 1999. Regression results indicate that the coefficient of the GDP 
variable is positive and significantly different from zero, while explanatory power of the 
GDP surprise is low. Overall, the results suggest that exchange rates are positively 
associated with changes in economic growth. 
 
5. Political factors 
 
Stability of political environment is one of the most important macroeconomic factors 
that affect exchange rate fluctuations of a country’s currency. The intuition behind this 
is straightforward. Investors, including individuals and companies, are affected by the 
political relation between countries and economic environment. In past, expropriation is 
a classical kind of political risk. The government of a particular country may seize the 
private assets owned by foreign-based companies under special situations. According to 
international law, such expropriation is a right of any country as long as the owners are 
properly compensated. However, those assets are usually undervalued in reality. Then 
this kind of risk must not be neglected when making decision to invest abroad and 
further will influence the supply and demand of home currency and make exchange rate 
fluctuate.  
 
In addition to political environment, political factors can impact exchange rate regimes, 
and, more generally, exchange rate policy. About 90 percent of Latin American 
countries have fixed exchange rate regimes before the collapse of the Bretton Woods 
system in 1973, and then change into different exchange rate regimes after 1973. They 
opted for different exchange rate policies in search of various objectives, such as 
inflation control and reduced exchange rate volatility. Frieden, Ghezzzi and Stein (2000, 
p. 1-53) prove in their research that governments with strong support in the legislature 
tend to choose fixed regimes. There is also strong evidence that major political events 
such as elections and government changes affect the path of nominal and real exchange 
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rates. It is found that devaluations tend to be delayed in the run-up to elections, and only 
occur immediately after the new government takes office (Frieden et al., 2000. p. 5). 
The politics of coalition government formation can affect foreign exchange market. 
Uncertainty about the potential coalition government that may form has a statistically 
significant negative impact on the volatility of exchange rates in Western European 
parliamentary democracies (Moore and Mukherjee, 2005, p. 36). 

3.2  Foreign Exchange Risk 

With the knowledge of foreign exchange rate, we now turn to discuss foreign exchange 
risk caused by the fluctuation of exchange rate. To better understand this part, we 
explain briefly the logical process we are thinking about this issue. Our first step is to 
discuss why stock prices react to the exchange rate movements by introducing types of 
exchange rate exposure faced by firms and exposure measurements. Next we will 
present the factors that impact exposures so as to answer the question why stocks react 
differently to the same amount of exchange rate movement. 
 

3.2.1 Different types of foreign exchange exposures 
 
Why are the managers, especially those in multinational enterprises, are always 
worrying about exchange rate movements? Does the fluctuation matter? Of course! 
Foreign exchange rate risk is very important for firms because exchange rate 
movements could change the figures in cash flow statement by changing operating, 
transaction and translation exposure position and also affect the net income in the 
income statement. As stock price is the present value of net cash flow towards the firm 
in future, the movement on exchange rate will lead to the volatility of stock price. 
 
Foreign exchange exposure is defined as the effect of exchange-rate changes on the 
value of a firm (Adler and Duma, 1984, p. 42). It measures the potential for a firm’s 
profitability, net cash flow, and market value to change because of a change in exchange 
rate (Eiteman et al., 2001, p. 152). Facing the exchange rate movements, it is obvious 
that multinational corporations (MNCs) are exposed to higher exchange rate risk than 
domestic oriented firms, given that no financial instruments are used. But in fact even 
those corporations with no foreign operations, assets, liabilities and transactions are also 
exposed to foreign currency risk as their input and out put price linkages, or their supply 
and demand chains, or competitors’ prices might be influenced by currency movements. 
This will be illustrated in operating exposure. 
 
Shapiro and Sarin (2009, p. 231) classifies the foreign exchange exposure into three 
classic classifications of operating, transaction and translation exposure. Figure below 
presents these three basic foreign exchange exposures. With the development of this 
classification by many researches, a fourth exposure, tax exposure, is added into this 
classification. All of these exposures will be introduced shortly. 
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Figure 3. Foreign Exchange Exposure 

Source: Eiteman et al. (2001, p. 253) 
 

 
(1) Operating Exposure 
 
Operating exposure measures the change in the present value of the firm resulting from 
any change in future operating cash flows of the firm caused by an unexpected change 
in exchange rates (Eiteman et al., 2001, p. 203). Operating exposure has a long-run 
effect on a company’s value and cash flows, as well as the company’s long-run 
competitive position because it focuses on expected future cash flows. Therefore, 
operating exposure is subjective and complex. To “expect” reasonably and accurately, a 
proper operating exposure of a company requires an economic analysis of 
macroeconomic uncertainty, rather than an accounting-oriented approach of 
investigating cash flows. 
 
Based on the definition of operating exposure, we know that this risk is not only faced 
by multinational corporations, but also by domestic corporations involving import and 
export activities, even those domestic oriented corporations. Any company whose 
revenues or costs are affected by currency changes has operating exposure, even if it is a 
purely domestic corporation and has all its cash flows denominated in home currency 
(Shapiro, 2009, p. 233). Companies use various methods to manage their operating 
exposure. Some of the most common ones include diversifying their operations, sharing 
risk with long-term buyer/supplier, natural hedging by matching currency cash flows 
and entering currency swaps agreements. 
 
(2) Transaction Exposure 
 
Transaction exposure measures changes in the value of outstanding financial obligations 
incurred prior to a change in exchange rates but not due to be settled until after the 
exchange rates change. It deals with changes in cash flows that result from existing 
contractual obligations. (Eiteman et al., 2001, p. 152) Whenever a firm has foreign 
currency denominated receivables or payables, it is subject to transaction exposure, and 

Foreign Exchange 
Exposure 

Accounting exposure 

Changes in reported owners’ equity in consolidated financial 
statements caused by a change in exchange rates 

Operating exposure 

Changes in expected future cash flows arising from an 
unexpected change in exchange rates 

Transaction exposure 

Impact of setting outstanding obligations entered into before 
change in exchange rates but to be settled after change in 
exchange rates  
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the eventual settlements have the potential to affect the corporation’s cash flow position. 
Unlike economic exposure, transaction exposure is well defined which simply deal with 
changes in cash flows that result from existing contractual obligations.  
 
Operating exposure and transaction exposure are related in that they both deal with 
future cash flows, but differ in terms of which cash flows are looked at and why those 
cash flows change when exchange rates change (Eiteman et al., 2001, p. 202). 
Transaction exposure is concerned with future cash flows already contracted for, while 
operating exposure focuses on expected (not yet contracted for) future cash flows that 
might change because a change in exchange rates. Shapiro (2009, p. 233) combine 
operating exposure and transaction exposure to equal a company’s economic exposure, 
which is the extent to which the value of the firm will change when exchange rates 
change. 
 
(3) Translation Exposure / Accounting Exposure 
 
Translation / accounting exposure is the potential for accounting-derived changes in 
owner’s equity to occur because of the need to “translate” foreign currency financial 
statements to prepare consolidated financial statements (Eiteman et al., 2001, p. 153). If 
exchange rates have changed since the previous reporting period, basically balance 
sheet items (assets, liabilities) and income statement items (revenues, expenses, gains, 
and losses), denominated in foreign currencies will be impacted. The possible extent of 
these gains or losses is measured by the translation exposure figures (Shapiro, 2009, p. 
232). To manage this type of exposure, companies make use various techniques, for 
instance, balance sheet hedging. It involves the selection of the currency in which 
exposed assets and liabilities are denominated so that an exchange rate change would 
make exposed assets equal to exposed liabilities. 
 
4. Tax exposure 
 
Beside the above three classic exposure, there is a new exposure concept, tax exposure. 
Tax exposure is basically caused by the uncertainty of the figures on financial 
statements and varies across countries due to the not yet completely harmonized 
accounting practices. As a general rule, only realized foreign exchange losses are 
deductible for purposes of calculating income taxes. Similarly, only realized gains 
create taxable income (Eiteman et al., 2001, p. 153). 
 

3.2.2 The measurement of exposure 
 
From the financial perspective, it is significant to measure foreign exchange exposure in 
order to manage them efficiently and maximize the profitability, net cash flow, and 
market value of the firm. Since transaction exposure is well defined and short term, it 
can be hedged quite easily using derivatives. A more complex and interesting measure 
of exchange rate exposure is economic exposure. Measuring economic exposure could 
be through existing contracts (transaction exposure) or by changing the value of future 
revenues and costs (operating exposure).  

 
Adler and Dumas (1984, p. 42) provided three criteria for a reasonable measurement of 
exposure:” (1) the dimension should be an amount of currency, domestic for domestic 
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currency risk and foreign for foreign currency risk; (2) it should be a characteristic of 
any asset or liability, physical or financial, that a given investor might own or owe, 
defined from that investor’s viewpoint; (3) it should be implementable in practice. 
 
Some techniques available to qualify exposures: pro forma, regression / historical 
analysis and simulation / future approach. (Stulz, 2003, p.451) 
 
(1) Pro forma exposure measurement evaluates the change in each line of the cash flow 
statement to a change in the exchange rates. This method is quicker and the least 
quantitative-requires knowledge of how exchange rates affect firm in detail, but more 
short-term.  
 
(2) Exposure could be measured as a regression coefficient (Adler and Dumas, 1984, p. 
44). In other words, exposure is the change on stock price caused by one unit change in 
exchange rate. By using historical data, exposure could be calculated by regression 
equation below. 

ε+⋅+= SbaP  
 
Where 
P = the value of the assets (stock price) 
S = the exchange rate.  
 
The assumption of regression analysis is that the future exposure will be like the past 
and the historical data is reliable. Based on Adler-Dumas model, Jorion (1990, p. 
331-345), Amihud (1994, p. 49-59) and Choi and Prasad (1995, p. 77-88) developed a 
two-factor model to describe the exposure as: 
 

itiimtiiit XRR εγβα +⋅+⋅+=  
 
Where 

itR  = the return on stock i in period t, 

mtR  = the market return in period t 

tX   = the expected change on exchange rate in period t. 
 
(3) Simulation / future approach makes no assumptions about the past but is very 
quantitative and requires the understanding of the distribution of events that affect cash 
flows. Due to the shortcomings each method has, a combination of the three methods is 
recommended to get the best results. 
 

3.2.3 Factors that affect the exchange rate exposure 
 
The measurement of foreign exchange exposure among different companies indicates 
that the exposure amounts are not the same for companies. Some of them have a large 
exposure and stock price fluctuate fiercely, while some firm’s exposure positions are 
relatively small and stock price almost stay static pre- and post-exchange rate 
movements. Why do stocks react differently to the same exchange rate movement? 
Which factors will influence the sensitivities to exchange rate fluctuations？ 
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We summarize the factors that drive the exchange rate exposure during our literature 
review process in a table. 
 
Table 3. Factors that affect the exchange rate exposure 
Factors Researches 

Different industries Chow&Chen (1998, p. 153-174); He&Ng (1998, p. 
331-345); Kiymaz (2003, p. 71-84) 

Hedging activities 
Chow&Chen (1998, p. 153-174); Nydahl (1999, p. 
241-257); Crabb (2002, p. 299-314.); Choi&Jiang (2009, 
p. 1973-1982) 

Foreign involvement 
Jorion (1990, p. 331-345); Choi&Prasad (1995, p. 
77-88); Nydahl (1999, p. 241-257); Kiymaz (2003, p. 
71-84) 

Leverage He&Ng (1998, p. 331-345); Muller&Verschoor (2006, p. 
195-220) 

Firm size He&Ng (1998, p. 331-345); Muller&Verschoor (2006, p. 
195-220) 

Liquidity positions He&Ng (1998, p. 331-345); Muller&Verschoor (2006, p. 
195-220) 

Cash dividends Chow&Chen (1998, p. 153-174) 

Structure of an industry Marston (2001, p. 149-164) 

Operational characteristics Martin, Madura and Akhigbe (1999, p. 21-36) 
 
Chow and Chen (1998, p. 154) state in their research that the extent of exchange rate 
exposure is presumably determined by two factors. First, different industries present 
distinct natures of competitions for their firms. Price changes caused by movements in 
the exchange rate may change the terms of competition with foreign firms for domestic 
exporters and import competitors, alter input prices for industries that use 
internationally-priced inputs or firms that import for resale, and change the value of 
assets denominated in foreign currencies. Thus, the exchange rate movements should 
affect some industries differently than others. He and Ng (1998, p. 331-345) find that 
multinationals with significant exposure in Japan are concentrated mainly in three 
sectors: electric machinery, precision equipment and transport equipment. Also, Kiymaz 
(2003, p. 71-84) concludes that in Turkey market the degree of exposure is more 
pronounced for textile, machinery, chemical and financial industries and less 
pronounced in the food / beverage, service / trade, and non-metal / cement industries. 
Second, a firm’s hedging activities should affect its exchange rate exposure as well. 
When looking at the effects of exchange rate movements on stock prices, we have to 
consider the possibility that a company’s hedging policy is priced already. Companies 
can, in theory, hedge away their exchange rate exposure, implying a zero correlation 
between the stock price of the firm and the exchange rate. This finding is supported by 
Nydahl (1999, p. 241-257) and Crabb’s study (2002, p. 299-314.). Choi and Jiang (2009, 
p. 1973-1982) examine the exchange rate exposure of US firms during 1983-2006, 
comparing multinational and non-multinational firms and focusing on the role of 
operational hedging. They find that the exchange risk exposures are actually smaller and 
less significant for MNCs than non-multinationals. It is operational hedging that 
decreases a firm’s exchange risk exposure and increases its stock returns. 
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On the contrary, Hentschel and Kothari (1997, cited in Allayannis and Ofek, 1997, p. 2) 
examine directly firms’ use of currency derivatives relying on univariate tests and do 
not find any evidence that the use of hedge instruments influences exposure in US 
market. Similarly, Simkins and Laux (1997, cited in Allayannis and Ofek, 1997, p. 2) 
only find weak evidence for that by using dummy variable for hedging among US large 
non-financial firms. 
 
In addition to industry classification and hedging activities, foreign involvement is 
another obvious potential determinant of exchange rate exposure. Firms with a higher 
degree of export and import involvement experience a greater foreign exchange rate 
exposure (Nydahl, 1999, p. 241-257; Kiymaz, 2003, p. 71-84). The measurement of 
foreign involvement level is measured by Jorion (1990, p. 331-345) and Choi and 
Prasad (1995, p. 77-88). They find that the degree of exchange rate exposure is related 
to the ratio of foreign sales to total sales, foreign operating profits and assets.  
 
Economic exposure is also related to firm’s leverage, size and liquidity positions. Using 
a sample of 171 Japanese multinationals, He and Ng (1998, p. 733-753) and Muller and 
Verschoor (2006, 195-220) find that high leveraged firms, smaller firms or firms with 
weak short-term liquidity positions tend to have lower exposures to exchange rate risk. 
Chow and Chen (1998, p. 153-174), moreover, document that the level of cash 
dividends has a positive impact on foreign risk exposure. Marston’s study (2001, p. 
149-164) has shown the evidence that the economic structure of an industry helps to 
determine the exposure of firms to exchange rates. The key determinant of economic 
exposure is the competitive structure of the industry in which a firm operates. The study 
of Martin et al. (1999, p. 21-36) differs from previous work in that it focuses on 
operational characteristics that represent economic exposure as potential determinants 
of exchange rate exposure across MNCs whose foreign operations are primarily in 
Europe. 
 
By the theoretical knowledge and the literature review in practice, we do believe that 
these factors discovered in historical studies have influence on the exchange rate 
exposure. It is the factors in the firm specific level that impact a firm’s degree of 
sensitivity to the exchange rate movement. Based on historical studies and the 
availability of data we can collect, we built a multiple factor model to examine the 
drivers by incorporating the such independent variables as firm size, leverage ratio, 
hedging activities, foreign involvement level, and industry classification. 
 

3.3  Foreign Exchange Rate Exposure Management 

Companies possess a multitude of cash flows that are sensitive to changes in exchange 
rates, interest rate and commodity prices. In this part we focus on the sensitivity of the 
individual firm’s future cash flows to exchange rates. 
 
The value of a company is the net present value of all expected future cash flows. Due 
to the uncertainty of future cash flows, many companies attempt to manage their 
currency exposures through hedging. If the reporting currency value of many of these 
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cash flows is altered by exchange rate changes, a company that hedges its currency 
exposures reduces some of the variance in the value of its future expected cash flows 
(Eiteman et al., 2001, p. 154). Hedging a particular currency exposure means 
establishing an offsetting currency position so as to lock in a dollar (home currency) 
value for the currency exposure and thereby eliminate the risk posed by currency 
fluctuations (Shapiro, 2009, p. 237). A variety of hedging techniques are available for 
managing exposure. 
 

3.3.1 Managing economic exposure 
 
Any change in the exchange rate between the time the contract is entered into and the 
time it is settled in cash will lead to a change in the home currency amount of the cash 
inflow or outflow (Shapiro, 2009, p. 294). Foreign exchange transaction exposure can 
be managed by contractual, operating, and financial hedges. The main contractual 
hedges employ the forward, money, futures, and options markets. Operating and 
financial hedges employ the use of risk-sharing agreements, leads and lags in payment 
terms and swaps (Eiteman et al., 2001, p. 158). Basically companies can easily hedge 
transaction exposure. 
 
However, eliminating transaction exposure does not eliminate all foreign exchange risk. 
The company still is subject to exchange risk on its operating cash flow. The operating 
exposure is longer-term and cannot be dealt with solely through financial hedging 
techniques, but also require marketing the longer-term operating adjustments, for 
instance, market selection and product strategy. (Shapiro, 2009, p. 295) As we study the 
short-term effect of exchange rate movement on stock returns, we only take into account 
the financial hedging techniques without considering operating hedging in this paper. 
Eiteman et al. (2001, p. 221) lists three of the financing policies commonly employed: 
(1) using natural hedges by matching currency cash flow; (2) using parallel loans; (3) 
entering currency swaps. 
 

3.3.2 Managing translation exposure 
 
As mentioned in 3.2.1, translation exposure arises from the need to convert local 
currencies involved to the home currency for reporting and consolidating financial 
statements. Shapiro (2009, p. 246) introduces three available methods that companies 
often use for managing their translation exposure: 
 
(1) Adjusting fund flows. It involves altering either the amounts or the currencies of the 
planned cash flows of the parent or its subsidiaries to reduce the firm’s local currency 
accounting exposure.  
(2) Entering into forward contracts. This is the most popular coverage technique, the 
leading and lagging of payables and receivables is almost as important. Forward 
contracts can reduce a firm’s translation exposure by creating an offsetting asset or 
liability in the foreign currency.  
(3) Exposure netting. This is an additional exchange management technique that is 
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available to multinational firms with positions in more than one foreign currency or 
with offsetting positions in the same currency.  
 
In theory, the implementation of a hedging policy will reduce the exchange rate 
exposure and make stock price fluctuate less volatile along with the exchange rate 
movement. This is an explanation of why findings of previous studies show that there is 
no significant relationship between stock return and exchange rate movement in US. In 
practice, Crabb (2002, p. 299-314) concludes that the failure of Bartov and Bodnar (1994, 
p. 1755-1785) was due to the mitigating effect of hedging activities. They did not 
consider that financial hedging strategies mitigate the foreign currency exposure for 
sample firms with significant currency translation effects in annual report. However, 
Hentschel and Kothari (1997, cited in Allayannis and Ofek, 1997, p. 2) do not find any 
evidence that the use of hedge instruments influences exposure. Simkins and Laux 
(1997, cited in Allayannis and Ofek, 1997, p. 2) only find weak evidence for that by 
using dummy variable for hedging. This inconclusive result motivates us to take into 
account hedge activity in this paper in order to observe this relationship in Asian 
market. 
 

3.4  The Efficient Market Hypothesis 

Before the introduction of asset pricing model, we firstly present the efficient market 
hypothesis (EMH) which is the basic assumption of many financial models. The EMH 
rests on the assumption that all investors are rational, or even if there are some irrational 
investors, that the actions of rational informed investors will eliminate pricing 
anomalies through arbitrage (Arnold, 2008, p. 565).  
 

3.4.1 What is meant by efficiency 
 
Simply speaking, efficient market hypothesis (EMH) refers to that stocks already reflect 
all available information. For example, if there is any information indicating that a stock 
is undervalued, investors will flock to buy this stock and immediately bid up its price to 
a fair value, where only ordinary rates of return can be expected. That is, if new 
information is revealed about a firm, it will be incorporated into the share price rapidly 
and rationally, with respect to the direction of the share price movement and the size. 
Therefore, under the EMH, stock prices should follow a random walk, in other words, 
the prices changes should be random and unpredictable (Bodie et al., 2008, p. 358). 
 
Arnold (2008, p. 565) explains a few misunderstanding about EMH held by people. 
First, market efficiency does not mean that share prices are equal to true value at every 
point in time. At any time most shares deviate from their true values, because value 
depends on the future that is very uncertain. Under the EMH, it is expected that the 
errors that are made in pricing shares are unbiased and the deviations from true value 
are random. Secondly, investors could beat the market. This is not due to skill, but 
caused by the randomness of price deviations from true economic value. Moreover, not 
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only in a single period, it is likely to find a few investors who have outperformed the 
market in the long term. Arnold attributes this to the laws of probability; even if the 
probability of beating the market is very small, the fact that there are millions of 
investors means that a few will beat the market. 
 
The introduction of market efficiency helps us understand the relationship better 
between stock returns and exchange rate fluctuations. In an efficient market, the 
information of currency appreciation or depreciation will be incorporated into the share 
price rapidly. The more efficient the market is, the more rapidly share price captures this 
information. Below three levels of efficiency are presented in order to assist us to 
understand efficient market hypothesis well. Moreover, it is helpful for us to think about 
the relationship between stock returns and exchange rate movements under markets 
with different level of efficiency. 
 

3.4.2 Three levels of efficiency 
 
1. Weak-form efficiency 
 
Share prices fully reflect all information contained in past price movements. It is 
pointless basing trading rules on share price history as the future cannot be predicted in 
this way, implying that the technical analysis is without merit. The past history of prices 
and trading volume is publicly available at minimal cost. Therefore, any information 
obtained by analyzing past prices have already reflected in stock prices (Bodie et al., 
2008, p.362) 
 
2. Semi-strong form efficiency 
 
Share prices fully reflect all the relevant publicly available information. This includes 
not only past price movements but also earnings and dividend accouchements, right 
issues, technological breakthroughs, resignations of directors, and so on (Arnold, 2008, 
p. 565). The semi-strong form of efficiency predicts that most fundamental analysis is 
also doomed to failure. There is no advantage in analyzing publicly available 
information and relevant industry information after it has been released, because the 
market has already absorbed it into the price. 
 
3. Strong-form efficiency 
 
All relevant information, including information available only to company insiders, is 
reflected in the share price. A few privileged individuals, like board members, have 
access to pertinent information before public release. Under the weak and semi- strong 
efficient markets, this offers the opportunity to enable them to profit from trading on 
that information (Bodie et al., 2008, p.361). In a strong-form efficient market, however, 
even insiders are unable to make abnormal profits. 
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3.5  Asset Pricing Models 

With the knowledge of foreign exchange risk and the EMH in our mind, next we are 
now going to discuss some asset pricing models. In this section, CAPM, ICAPM, APT 
and Fama French models are introduced. All models except CAPM describe multiple 
sources of risks and can take into account the foreign exchange risk. These asset pricing 
models create a linkage between the exchange rate movements and stock price 
fluctuation.  
 

3.5.1 CAPM model 
 
The Capital Asset Pricing Model (CAPM) of William Sharpe (1964) and John Lintner 
(1965) marks the birth of asset pricing theory (Fama, French, 2004, p. 25) and become 
one of the most celebrated models in all of finance when assessing assets in a portfolio. 
The model builds on the model of portfolio choice developed by Harry Markowitz 
(1959) and describes the linear relationship between risk and return required for assets. 
The CAPM is often criticized as being unrealistic because of the assumptions on which 
it is based, so it is important to be aware of these assumptions and the reasons why they 
are criticized. Bodie et al. (2008, p. 294) summarize the assumptions that lead to the 
standard CAPM in the following list. 

 
(1) Investors are price taker whose individual buy and sell decisions have no effect on 

asset prices. This is the usual perfect competition assumption of microeconomics.  
 
(2) All investors plan for on single holding period, one year is usually used. This is 

shortsighted in that it ignores everything that might happen after the end of the 
single period horizon.  

 
(3) Investors can borrow and lend at the risk-free rate of return and unlimited 

short-selling is allowed.  
 
(4) Investors are all risk averse and rational mean-variance optimizers and hold 

diversified portfolios by using the Markowitz portfolio selection model; that is the 
market portfolio. The hypothesized market portfolio is unobservable because it 
should include all risky assets that can be held by investors. This is far more 
extensive than an equity index, but would include real estate, privately held 
enterprises, et al. 

 
(5) All investors have the same forecasts of risky assets’ expected returns, variances, 

and covariances. In other words, all investors analyze securities in the same way and 
share the same economic view of the world. So for any set of security prices, 
investors all derive the same input list to feed into the Markowitz model. This 
assumption is under the strong efficient market hypothesis, which implies all 
relevant information, including information privately held, is reflected in the share 
price (Arnold, 2008, p.570). 

 
(6) There are no frictions to trading, such as taxes or transaction costs. In reality 

investors are in different tax brackets and this may govern the type of assets in 
which they invest, furthermore, actual trading is costly, and commissions and fees 
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depend on the size of the trade and the good standing of the individual investor. 
 
The risk premium on individual assets will be proportional to the risk premium on the 
market portfolio, M, and beta coefficient of the security relative to the market portfolio. 
Beta measures the extent to which returns on the stock and the market move together. 
Formally, beta is defined as: 
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Where 

iσ       = standard deviation of returns for stock i 

mσ       = standard deviation of returns for the market portfolio 
2
mσ       = variance of the returns on the market return 

),( mi rrCov = covariance between the returns for stock i and the market portfolio 

mi.ρ       = correlation between the returns for stock i and the market portfolio 
 
The Security Market Line (SML) is the graph of the CAPM, representing the 
cross-sectional relationship between an asset’s expected return and its systematic risk. 
SML provides a benchmark for the evaluation of investment performance. Given the 
risk of an investment, as measured by its beta, the SML provides the required rate of 
return necessary to compensate investors for both risk as well as the rime value of 
money. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. The Security Market Line 
Source: Bodie, et al. (2008) Investments. 7th edition. New York: McGraw-Hill/Irwin. p. 

302 
 
The SML equation, that is CAPM model, is:  
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and the risk premium on individual security i is: 
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Where 

)( iRE  = expected return on asset i 
fR    = the risk-free rate 

iβ    = the systematic risk of asset i, measured by formula 
)( mRE = expected return on market portfolio. 

 
Because the security market line is the graphic representation of the expected 
return-beta relationship, assets’ returns are commensurate with their risk; that is, “fairly 
priced” assets plot exactly on the SML. Given the assumptions made above, all 
securities must lie on the SML in market equilibrium. Any stock that plots above or 
below SML is mispriced.  
 
Because the CAPM assumes investors hold the market portfolio, unsystematic risk is 
irrelevant. The risk related to movements in the market portfolio is all that really matters, 
so investors price only systematic risk. This is the advantage of the CAPM as it uses 
only one factor. But the CAPM does not work in practice all the time. It has low 
explanatory power in some cases due to only one independent variable. Besides, how to 
choose the appropriate factor to denote the market portfolio is a big problem. 
 
Following the development of the CAPM, many empirical researches carries out, 
among which some cause problems for the CAPM. Eugene Fama and Kenneth French 
(1992, p. 427-465) find no reliable relation between beta and average return in their 
empirical study on US shares from 1963 to 1990. Additionally, in emerging markets, 
Heston, Wessels and Rouwenhorst (1999) find no statistically significant evidence that 
high beta shares outperform low beta shares. The weakness of the basic CAPM and 
empirical attacks stimulate the development of multi-factor asset pricing models that 
have strong explanatory power for returns. 
 

3.5.2 International CAPM 
 
Considering the investments on foreign countries, Solnik (1974, p. 500-524) and Adler 
and Dumas (1984, p. 41-50.) derive the international asset pricing models that modify 
CAPM to incorporate exchange rate risk. In their models, the international CAPM 
(ICAPM) takes into account other risk factors that include covariances with 
exchange-rate changes of different countries in addition to market risk factor (Ng, 2004, 
p. 191). The most assumptions necessary to derive the ICAPM are very similar to those 
for the standard CAPM. There are two extra assumptions that summarize all the 
assumptions on international behavior and market structure (Solnik, 1974, p. 230): (1) 
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there are no constraints on international capital flows; (2) investors’ consumption is 
limited to their home country.  
 
The ICAPM separation theorem is analogous to the CAPM separation theorem, 
asserting that all investors will hold a combination of: 
 
♦ The risk free asset of their own country 
♦ The world market portfolio optimally hedged against currency risk 
 
The ICAPM is more complex than the domestic CAPM because it accounts for the 
sensitivity of an asset to all currency changes. Thus, additional risk premium for each 
world currency must be added. ICAPM already assumed the investors hedged the asset 
against exchange rate risk, so only foreign currency risk premium (FCRP) matters 
because those predictable by interest rate differential have already been hedged. The 
FCRP is defined as the expected exchange rate movement minus the interest rate 
differential between the domestic currency and the foreign currency. The ICAPM can be 
written as: 
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Where 

)(RE   = asset’s expected return 

fR     = domestic currency risk-free rate  

gβ     = the sensitivity of the asset’s domestic currency returns to changes in the 
global market portfolio 

gMRP  = world market risk premium ( ) ][ fm RRE −  

iγ      = sensitivity of asset’s domestic currency returns to changes in the value of 
currencies i 

iFCRP  = foreign currency risk premiums on currencies i 
)( 1SE  = the expected exchange rate 

0S     = current exchange rate 

DCr    = domestic currency interest rate 

FCr    = foreign currency interest rate 
 
The above model is named classic or unconditional ICAPM. It assumes that returns 
have constant means, variances, and covariance. These models often find that currency 
risk is not priced in mean returns, especially in the broadly diversified U.S. stock market 
(Butler Kirt, 2008, p. 513). For example, Jorion (1990, p. 331-345) concludes exchange 
rate risk is diversifiable and is not priced in the U.S. stock market by using 
unconditional ICAPM. In contrast to unconditional ICAPM, conditional ICAPM allow 
risks, such as currency and market risks, to vary over time (Butler Kirt, 2008, p. 513). 
These models may draw different conclusions than unconditional ICAPM. For instance, 
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the market risk factor is insignificant in most unconditional tests, but is often significant 
in conditional ICAPM. 
 
ICAPM is superior as it does not base on the assumption that the purchasing power 
parity (PPP, introduced in part “determinants of exchange rate”) holds. This makes 
sense because in reality deviation from PPP is found. It indicates that exchange rate 
movements cannot be offset by changes in the prices levels of the countries. Jorion 
(1990, p. 334) provides evidence that exchange rates are typically ten times as volatile 
as inflation. This implies that only a small proportion of the exchange rate’s volatility 
can be explained by adjustments of price level. Exchange rate risk exists in real world 
and need to be considered in asset pricing models. 
 

3.5.3 APT - Arbitrage Pricing Theory 
 
Since Stephen Ross developed the arbitrage pricing theory in 1976, the APT attracted 
more attention in the academic world. Different from the CAPM, the APT describes the 
equilibrium relationship between expected returns for well-diversified portfolios and 
their multiple sources of systematic risk. The returns on a share can be explained by the 
following formula. 
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Where 

iλ  = the expected risk premium associated with i risk factor. The premium is the 
difference between the expected return and the risk-free rate. 

iβ  = the sensitivity of portfolio P to i risk factor.  
 
Unlike the CAPM, the APT does not require that one of the risk factors is the market 
portfolio. This is a major advantage of the arbitrage pricing model. A major problem 
with the APT is that it does not tell us what the risk factors are. In other words, arbitrage 
pricing theory does not specify what will be systematic risk factors, nor does it state the 
size of the sign of betas (Arnold, 2008, p. 565). As a result, researches may identify the 
different systematic risk factors in their APT. Even if they all identify the most 
frequently systematic risk factor, such as inflation and interest rates, the degree of 
sensitivity to each of the risk factors could be different. 
 

3.5.4 Fama French three-Factor Model 
 
Eugence Fama and Kenneth French (1992, p. 427-465) indicate in their empirical study 
of US share returns over the period 1963-1990 that β  cannot explain the returns, but 
market equity, book-to-price ratio and P/E ratio can. So, they developed the 
Fama-French three factor model in 1996, adding these two factors to the simple CAPM, 
to describe market behavior. Fama and French started with the observation that two 
classes of stocks have tended to do better than the market as a whole: (1) small caps and 
(2) stocks with a high book-to-market ratio. Because shares with a small market 
capitalization or a high balance sheet value per share relative to the market value are 
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assumed to be more risky, they should offer additional risk premium. The model, based 
on the standard CAPM, could be expressed as: 
 

HMLSMBRRRRE iHMLiSMBfmimfi ⋅+⋅+−+= ,,, )()( βββ  
 
Where 
SMB = the difference between the return on a portfolio of small shares (companies with 

a small market capitalization) and the return on a portfolio of large shares (small 
minus big) 

HML = the difference between the return on a portfolio of high book-to-market shares 
and the return on a portfolio of low book-to-market shares (high minus low) 

iSMB,β = the sensitivity to SMB 

iHML,β = the sensitivity to HML 
Other independent variables have the same meaning as those in the CAPM 
 
So far we have presented the prevailing asset pricing models. Considering the features 
of each model, we decide to apply a two factor model first to examine the relationship 
between stock returns and foreign exchange rate movements. This two factor model can 
be viewed either as an APT model or an ICAPM. We will discuss this in practical 
method. Following the two factor model, we will employ a simple regression model to 
study the firm specific factors that impact the degree of the sensitivity to exchange rate 
fluctuation. 
 

3.6  Previous Empirical Evidence 

This section’s objective was to inform the reader about the reason why we choose this 
research direction for our subject. At the beginning of this section, we present the 
previous empirical evidences of the relationship between firm value and exchange rate 
changes are mixed. Subsequently, five key factors of foreign exchange rate exposures 
are discussed.  
 

3.6.1 Relationship between Stock Return and Exchange Rate Movement 
 
During the past three decades, the relationship between firms’ stock returns and foreign 
exchange rates have been empirically analyzed. Although theoretical literature suggests 
that a significant impact of exchange rate fluctuations on firms’ stock returns volatilities 
may be exist, empirical evidence is rather weak. Jorion (1990, p. 331-345; 1991, p. 
363-376), Amihud (1994, 49-59), Bartov and Bodnar (1994, 1755-1785), and Makar 
and Huffman (2000, p. 421-437), all fail to find a significant contemporaneous relation 
between U.S. dollar movements and stock returns for U.S. firms, while empirical results 
of He and Ng (1998, p. 733-753), Doukas, et al. (2003, p. 1-33), and Pan, et al. (2007, p. 
503-520) show a significant causal relation from exchange rates to stock prices for firms 
in Japan over different periods. Similarly, Nydahl (1999, p. 241-257), Chen, et al. (2004, 
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p. 41-64), and Donnelly and Sheehy (1996, p. 157-165) respectively examine the 
relationship between exchange rates and stock returns in an open economy like Sweden, 
New Zealand, and UK. They all document a significant relation between exchange rate 
and the stock return of a firm. Jong, Ligterink and Macrae (2002, p. 1-28) conclude that 
over 50 percent of Dutch firms over 1994 to 1998 are significantly exposed to exchange 
rate risk and this result confirms that firms in an open economy exhibit far more 
exchange rate exposure than firms in less open economics (Jong et al., 2002, p. 1-28). 
In general, these previous empirical studies mainly focus on these developed and 
industrialized countries and areas. 
 
During the Asian financial crisis, the volatile exchange rate movement has led global 
investors to re-evaluate the importance of currency exposures in Asian stock markets. 
Chang (2001, p. 223-238) find that the change of exchange rate has a significant effect 
on the returns of most export-oriented industries in Taiwan’s stock market around the 
Asian financial crisis. The most of export-oriented industries are positively affected by 
the depreciation of the New Taiwan Dollars (NTD) against the US Dollars (USD). But 
Chang (2001, p. 223-238) did not show a clear conclusion about the import-oriented 
industries. On a macro level, Mahmood and Dinniah (2007, p. 1-21) focuses the 
relationship between stock price and two more macroeconomics variables which consist 
of inflation and output of six countries in Asian-Pacific region – Malaysia, Korea, 
Thailand, Hong Kong, Japan and Australia. The data span from January 1993 to 
December 2002. There is evidence that only Hong Kong shows relationship between 
exchange rate and stock price. However, Muller and Verschoor (2007, p. 16-37) also 
examine the relationship between individual Asian firm’s stock returns and fluctuations 
in foreign exchange rates. Using the same sample period they draw a different 
conclusion from Mahmood and Dinniah’s. Among 3634 firms from Hong Kong, 
Indonesia, South Korea, Malaysia, Philippine, Singapore and Thailand, 25 percent 
experienced economically significant exposure effects to the US dollar, and 22.5 percent 
to the Japanese yen for the period of January 1993 to January 2003.  
 
Reviewing the empirical literature, previous researchers investigate the effect of both 
contemporaneous and lagged exchange rate changes on current stock returns. Existing 
evidence commonly show that the effect of contemporaneous exchange rate changes 
have a significant impact on stock returns (He and Ng, 1998, p. 740). However, Bartov 
and Bodnar (1994, p. 1755-1785) found that the lagged exchange rate changes in U.S. 
Dollar can explain firms’ current stock returns. That means that the effect of lagged 
exchange rate should be considered in examining this relationship. Bartov and Bodnar 
(1994, p. 1755-1785) suggest that the lagged market response to changes in exchange 
rate may be largely due to the delayed releasing of financial information to the public. 
The outcome of the finding supports the evidence of the market inefficiencies. 
  
In US, Jorion (1990, p. 331-345; 1991, p. 363-376) and Makar and Huffman (2000, p. 
421-437), all fail to find a significant contemporaneous firm value/ exchange rate 
relationship for U.S. firms, while their studies report a lagged firm value/exchange rate 
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relationship. For example, Amihud (1994, p. 49-59) focuses on the 32 largest U.S. 
exporters in terms of exports to total foreign sales over the period of 1982 to 1989. He 
finds an insignificant firm value effect of changes in contemporaneous exchange rate, 
but finds a weak impact to lagged exchange rate changes on firm value. Makar and 
Huffman (2000, p. 421-437) find a significant firm value/exchange rate relationship for 
the one-month, two-month, and three-month lagged periods and their findings confirm 
prior conclusions of Amihud (1994, p. 49-59) and Bartov and Bodnar (1994, p. 
1755-1785). However, in Japan, He and Ng (1998, p. 733-753) examine the relation 
between exchange rate and stock return by using both contemporaneous and lagged 
exchange rate changes. They find that about 25 percent of the firms experienced 
economically significant positive exposure effects for period of January 1979 to 
December 1993 using a sample of 171 Japanese multinationals. In particular, the 
evidence of significant contemporaneous exposure effects is robust across the period. 
By using a larger sample and extending the period, Doukas et al. (2003, p. 1-33) 
examine the relation between Japanese stock returns and unanticipated exchange rate 
changes for 1079 firms traded on the Tokyo stock exchange over 1975-1995 period. 
Their findings support He and Ng’s conclusion that there exists a significant relation 
between contemporaneous stock returns and unanticipated yen fluctuations. Similarly, 
in a small open economy like Sweden, Nydahl (1999, p. 241-257) study the relation 
between firm value (defined as stock returns) and the movement in exchange rate by 
using a sample in a small open economy like Sweden, over the period of December 
1992 to February 1997, it is found that a substantially larger percentage of firms are 
exposed to contemporaneous exchange rate changes compared to results from studies 
using US data. Investigating a possibly lagged effect, little evidence is shown in the 
study that exchange rates affect firm values with a lag. These results are similar to 
findings for Japan.  
 
Furthermore, in UK, both a contemporaneous and a lagged firm value/exchange rate 
relationships are founded for UK companies (Donnelly and Sheehy, 1996, p. 157-165; 
EI-Masry, 2003, p. 1-41). EI-Masry (2003, p. 1-41) studies the effect of 
contemporaneous and lagged exchange rate exposure of UK nonfinancial companies at 
the industry level on the value of the firm or the industry. The analyses are conducted 
over the period from 1981 to 2001 which consists of three sub-periods, pre-ERM, 
in-ERM, and post-ERM. The findings show that a higher percentage of UK industries 
are exposed to contemporaneous exchange rate changes than previous researches. 
Moreover, there is also evidence of significant lagged exchange rate exposure, which 
goes in line with the finding of previous studies. The sensitivities of UK industries’ 
stock returns to exchange rate fluctuations are most evident in pre-ERM and post-ERM 
period. Again, Donnelly and Sheehy (1996, p. 157-165) research the relationship 
between changes in trade-weighted nominal exchange rate and the monthly abnormal 
returns of portfolio of the UK’s 39 largest exporting firms with foreign sales at least 
40% during the period 1978 to 1992. They find a contemporaneous relation between the 
foreign exchange rate and the market value of large exporters and a weak lagged firm 
value/exchange rate relationship for the three-month lagged exchange rate changes.  
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After an extensive literature review, we find that previous studies’ evidence mainly 
focus on developed and industrialized countries and areas, for instance US, Japan and 
European market, but less pay attention to semi- or newly industrialized countries, such 
as China. With the rapid economic growth in Asia, firms in selected five sample 
economies involve largely exporting activities and international activities and may 
easily experience stronger exchange rate exposure than other industrialized economies 
(Pan et al., 2007, p. 503-520; Frankel et al., p. 1-41). In order to obtain further insight 
into a contemporaneous and a lagged firm value/exchange rate relationship, five Asian 
economies are selected as our sample markets.  
 
The second step discusses the effect of five firm-specific factors on the sensitivity to 
exchange rate movement. Five firm-specific factors are sorted out from previous 
researches. Five firm-specific factors are different industry, hedging activities, foreign 
involvement, a firm’s leverage, and firm size.  
 

3.6.2 Key Factors of Exchange Rate Exposure 
 
Hedge activities 
 
As briefly summarized in the prior literatures, the existing empirical evidence on the 
relationship between firm value and exchange rate is mixed. Previous researchers 
[Chow et al. (1997a, p. 191-210); Nydahl (1999, p. 241-257); Choi and Jiang (2009, p. 
1973-1982)] have suggested that such analyses of foreign exchange rate exposure may 
be affected by the use of a firm’s hedging activities.  
 
Chow et al. (1997a, p. 191-210), and Crabb (2002, p. 299-314) investigate the 
implication of the financial hedging use for the association between firm value changes 
and exchange rate changes. Chow et al. (1997a, p. 191-210) estimate a model for 213 U.S. 
multinational corporations and demonstrates that firms successfully hedge foreign 
currency exposure to short-term exchange rate changes. This evidence is consistent with 
the hypothesis that financial hedging strategies can reduce foreign currency exposure. 
Again, Crabb (2002, p. 299-314) also finds evidence why previous results showed an 
insignificant impact of exchange rate movements on stock returns volatility for most 
multinational corporations, especially for U.S. multinational corporations and U.S. large 
exporters. The explanation is that firms use financial hedging strategies to mitigate 
foreign currency exposure. The study provides evidence that the effect of exchange rate 
fluctuations is significant for U.S. multinationals, but that hedging activities by firms 
reduce such risk. Crabb (2002, p. 299-314) concludes that the failure of Bartov and 
Bodnar (1994, p. 1755-1785) was due to the mitigating effect of hedging activities. 
Bartov and Bodnar (1994, p. 1755-1785) did not consider that financial hedging 
strategies mitigate the foreign currency exposure for sample firms with significant 
currency translation effects in annual report. In addition, the results of Makar and 
Huffman (2000, p. 421-437) show that the lagged firm value effects of exchange rate 
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changes are affected by short-term financial instrument use, in particular to U.S. 
companies with low financial hedging use relative to their foreign sales.   
 
Considering the implication of operational hedging use, Choi and Jiang (2009, p. 
1973-1982) investigate the U.S. firms’ operational hedging use in relation to exchange 
rate exposure over the period of 1983-2006. Comparing multinational and 
non-multinational firms and focusing on the role of operational hedging, they find that the 
exchange risk exposures are actually smaller and less significant for MNCs than 
non-multinationals. It is operational hedging that decreases a firm’s exchange risk 
exposure and increases its stock returns. 
 
These empirical evidences of previous studies for hedge use in relation to firm value 
effects of exchange rate changes mainly focus on industrialized economies. In addition, 
hedging activity is a vital factor for foreign exchange rate exposure. Unlike previous 
studies, in this thesis, we focus on investigating the use of short-term financial hedging 
derivatives for the correlation of between firm value and exchange rate, in particular to 
five semi- or newly industrialized economies.  
 
Industry-specific exchange rate exposure effects 
 
At the industry level, previous studies like Bodnar and Gentry (1993, p. 29-45), Doukas 
et al. (2003, p. 1-33), Chow and Chen (1998, p. 154), Kiymaz (2003, p. 71-84) and 
Muller and Verschoor (2009, p. 1963-1972) all investigate the implication of different 
industries for the foreign exchange rate exposure.    
 
Chow and Chen (1998, p. 154) state that the extent of exchange rate exposure is 
presumably determined by different industries. First, different industries present distinct 
natures of competitions for their firms. Price changes caused by movements in the 
exchange rate may change the terms of competition with foreign firms for domestic 
exporters and import competitors, alter input prices for industries that use 
internationally-priced inputs or firms that import for resale, and change the value of 
assets denominated in foreign currencies. Thus, the exchange rate movements should 
affect some industries differently than others. He and Ng (1998, p. 733-753) find that 
multinationals with significant exposure in Japan are concentrated mainly in three 
sectors: electric machinery, precision equipment and transport equipment. Doukas et al. 
(2003, p. 1-33) analyze the economic exposure of Japanese 25 industries over the 
1975-1995 period. They find that industries with relatively low foreign involvement and 
operations, such as Rubber & Plastic, and Stone, Clay & Glass, have low exchange rate 
exposure. Also, Kiymaz (2003, p. 71-84) concludes that in Turkey market the degree of 
exposure is more pronounced for textile, machinery, chemical and financial industries 
and less pronounced in the food / beverage, service / trade, and non-metal / cement 
industries.  
 
Like He and Ng (1998, p. 733-753) and Doukas et al. (2003, p. 1-33), we examine 
industries to exchange rate exposure in five Asian economies using conditional testing 
procedures.  
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Foreign involvement 
 
Foreign involvement is an important determinant of the analysis of exchange rate 
exposure. Firms with a higher degree of export and import involvement experience a 
greater foreign exchange rate exposure (Nydahl, 1999, p. 241-257; Kiymaz, 2003, p. 
71-84). In previous studies, Jorion (1990, p. 331-345), Choi and Prasad (1995, p. 77-88), 
Amihud (1994, p. 49-59), and Doukas et al. (2003, p. 1-33) all investigate the relation 
between the ratio of foreign sales to total sales and the firm’s exchange rate exposure 
for different economies. 
 
Jorion (1990, p. 331-345) and Choi and Prasad (1995, p. 77-88) measured the 
measurement of foreign involvement level. They find that the degree of exchange rate 
exposure is related to the ratio of foreign sales to total sales, foreign operating profits 
and assets. Amihud (1994, p. 49-59) focuses on the 32 largest U.S. exporters in terms of 
exports to total foreign sales over the period of 1982 to 1989. His study also examined the 
eight firms with the highest exports to total sales ratio in an attempt to get an even more 
direct currency exposure, but the effect is still weak. Unlike the empirical evidence of U.S. 
studies, the findings of Doukas et al. (2003, p. 1-33) are in line with the view that 
exchange rate exposure is positively related to firms’ foreign involvement. Doukas et al. 
(2003, p. 1-33) find that Japanese firms are more sensitive to exchange rate fluctuations 
with multinationals and high-exporting firms, in comparison to low-exporting and 
domestic firms.  
 
In order to provide further insight into the implication of foreign involvement for the 
firm’s exchange rate exposure, foreign involvement is considered as a factor of 
exchange rate exposure in this thesis.  
 
A firm’s leverage and firm size 
 
In this thesis, firm’s leverage, and firm size are also employed as factors of exchange 
rate exposure. Makar and Huffman (2000, p. 421-437) investigate the use of foreign 
exchange derivatives in relation to U.S. firm value effects of exchange rate changes. 
These results indicate that the lagged firm value effects of exchange rate changes are 
particular to companies with low use of currency derivatives, regardless of company 
size or degree of foreign involvement. However, using a sample of 171 Japanese 
multinationals, He and Ng (1998, p. 733-753) and Muller and Verschoor (2006, p. 
195-220) find that high leveraged firms or smaller firms tend to have lower exposures to 
exchange rate risk. Again, Doukas et al. (2003, p. 1-33) find that, for Japanese firms, 
the relationship between stock returns and changes in the foreign value of the yen is 
found to be inversely related to the firm’s size and debt to asset ratio. This result is 
consistent with the previous empirical evidence on the hedging activities of U.S. firms.  
 

3.6.3 Summary 
 
From the foregoing statement, we find that these previous empirical studies mainly 
focus on these developed and industrialized countries and areas, but systematic studies 
of the relationship between foreign exchange rates and stock returns for developing 
countries, especially China, are very few. Therefore, it gives us an opportunity to 
continuously update the interpretation of this theory from empirical perspective. 
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The mixed results of previous empirical literatures motivate us to examine the 
relationship between stock returns and exchange rate in Asian markets. Followed 
method in Bartram & Bodnar’s method, we also use multiple regression model in this 
study. Both contemporaneous and lagged exchange rate data will be substituted into 
model to examine whether there is a significant contemporaneous relation or a lagged 
relationship in five Asian economies and areas. 
 
After an extensive literature review, we also find that firm’s stock returns volatilities 
show different levels of the sensitivity when foreign exchange rates fluctuate. The 
reason is that firm’s specific characters will impact the sensitivity degree to exchange 
rate movements. This motivates us to do a research on some key factors that have effect 
on foreign exchange rate exposures. We sort out factors like firm size, leverage level, 
hedging activities, foreign involvement level, and industry classification from previous 
literatures and will study their effect on Asian firms in this paper. 
 
Based on the results of previous empirical researches, we formulate some hypotheses in 
this paper. These hypotheses will be developed and tested in following parts. 
 
Hypothesis 1: There exists a significant relationship between stock returns and 

exchange rate movement in Hong Kong, Singapore, China, Taiwan 
and Malaysia. 
 

Hypothesis 2: There is a positive relationship between firm size and the sensitivity 
to exchange rate movement. 
 

Hypothesis 3: There is a negative relationship between firm leverage and the 
sensitivity to exchange rate movement. 
 

Hypothesis 4: There is a positive relationship between the proportion of foreign 
sales and the sensitivity to exchange rate movement. 
 

Hypothesis 5: There is a negative relationship between hedging activities 
involvement (foreign exchange risk hedging) and the sensitivity to 
exchange rate movement. 
 

Hypothesis 6: Industry differentiation has effect on the sensitivity to exchange rate 
movement.  
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4. Practical method 

This chapter is about the practical method we use in this empirical study. Firstly, it 
discusses the background information on data collection. Then we present the choices 
and explanations for each variable in our model. This chapter will end with motivations 
for the choice of research method in this thesis. 

4.1  Data Collection 

In this study, we test the relationship between stock returns and exchange rate 
movements in five Asian markets, Hong Kong, Singapore, China, Taiwan and Malaysia, 
over the period from August 2005 to March 2009. The reason for choosing these 
countries and areas and this period will be listed later. Not all listed companies in local 
stock exchange in each country and area are included in this study. We define the local 
currency, local stock exchange, active status and base data as the search criteria and get 
4139 companies from five countries and areas in total. For example, when we collect 
data in Singapore, we set the search criteria in Thomson Retuer DataStream as follows: 

 
Table 4. Search Criteria for Collecting Data in Singapore 

Market Singapore 
Currency Singaporean Dollar 
Exchange Singapore Stock Exchange
Base date Before 01/01/2005 
Status Active 
Instrument type Equity 

 
According to sector classification, financial companies (including banks, financial 
service companies, trusts and insurance companies) and unclassified companies are 
excluded and there are 3775 companies left. We exclude financial companies in our 
sample due to their special capital structure and operation activities. Due to the limited 
time and manually data collection, we want to control our sample size around 200. 
Consequently, we selected a sample with size 186 at the proportion of 1:20 from the 
population by random sampling method. 
 
Through Thomson Retuer DataStream at Umeå University library, we collect weekly 
time-series of adjusted stock prices (inclusive of dividends) for 186 companies for the 
period from August 2005 to March 2010 by searching in “Equities”. We find the stock 
prices for four companies in China are not available, so the sample size is reduced to 
182. The name of these sample companies is listed in Appendix 3. Table 5 details the 
distribution of these sample firms by industry.  
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Table 5. Sample Distribution by Industry 

Industry Total Number of Companies Percentage
Alternative Energy 1 0.55% 
Automobiles & Parts 2 1.10% 
Beverages 3 1.65% 
Chemicals 8 4.40% 
Construction & Materials 17 9.34% 
Electricity 3 1.65% 
Electronic & Electrical Equipm 17 9.34% 
Fixed Line Telecommunications 1 0.55% 
Food & Drug Retailers 1 0.55% 
Food Producers 3 1.65% 
Forestry & Paper 3 1.65% 
Gas, Water & Multiutilities 3 1.65% 
General Industrials 3 1.65% 
General Retailers 8 4.40% 
Health Care Equipment & Servic 2 1.10% 
Household Goods & Home Constru 8 4.40% 
Industrial Engineering 6 3.30% 
Industrial Metals & Mining 7 3.85% 
Industrial Transportation 7 3.85% 
Leisure Goods 3 1.65% 
Media 4 2.20% 
Mobile Telecommunications 1 0.55% 
Oil & Gas Producers 2 1.10% 
Oil Equipment & Services 3 1.65% 
Personal Goods 9 4.95% 
Pharmaceuticals & Biotechnolog 6 3.30% 
Real Estate Investment & Servi 23 12.64% 
Software & Computer Services 1 0.55% 
Support Services 6 3.30% 
Technology Hardware & Equipmen 14 7.69% 
Travel & Leisure 7 3.85% 
 182 100% 

 
Besides stock prices, the bilateral exchange rates of local currency to US dollar and the 
MSCI AC Far East ex Japan Index5 are obtained by searching in “Exchange Rate” and 
                                                        
5 The MSCI AC (All Country) Far East ex Japan Index is a free float-adjusted market capitalization 
weighted index that is designed to measure the equity market performance of the Far East, excluding Japan. 
The MSCI AC Far East ex Japan Index consisted of the following 9 developed and emerging market 
country indices: China, Hong Kong, Indonesia, Korea, Malaysia, Philippines, Singapore, Taiwan, and 
Thailand. 
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“Equity Indices” respectively. As there is no stock return and index return available, we 
calculate them by Microsoft Excel software. We collect other firm specific information 
as well through Thomson Retuer DataStream, including market value, total sales, P/B 
ratio and leverage ratio, which will be used to identify the factors that drive the 
sensitivity of stock returns to exchange rate movements. Based on the literature review 
of previous researches, foreign involvement level and hedging activities are also taken 
into account in this study. Since DataStream does not contain this information, we turn 
to read annual reports to get them for each firm in our sample. Annual reports are 
downloaded in the firm’s website. 

4.2  Choice of investigation objectives 

It is important to choose the proper research objectives and variables for studies. Here 
we explain first the reasons that we choose these five countries and areas and this 
sample period. 
 
(1) These five Asian economies are significantly different in terms of the size of 
each economy, degree of development, rate of growth, and maturity of financial markets. 
But these five economies are usually referred as semi- or newly industrialized countries 
and all adopt export (or trade) promotion strategies for economic development (Pan et 
al., 2007, p. 503-52; Frankel et al., 1996, p.1-41). We incorporate both developed 
markets and emerging markets in this test in order to examine whether different 
relationships exist among markets of different maturity. According to the classification 
of FTSE Group, MSCI Barra and Russell Investments on developed market and 
emerging markets (see Appendix 2), Hong Kong and Singapore are classified as 
developed markets, while the rest three are emerging markets. The outcome of studying 
these five areas is expected to be valuable. 
 
(2) Few language obstacles in reading annual reports. Not all the information we 
need is available on Thomson Retuer Datastream at Umeå University library. As a result, 
we have to search the information in the annual reports. Considering the local language, 
we limit our sample countries and area to these five areas as their reporting language 
should be either Chinese or English. Also due to the limited time, we only include five 
Asian markets in this paper and limit our sample size to 182. 
 
(3) Consideration of reform of China’s exchange rate regime. We choose this period 
because on July 21, 2005 the People’s Bank of China announced a reform of the 
exchange rate regime and incorporate a “reference basket” of currencies when choosing 
its target for the RMB. To avoid the influence of China’s exchange rate regime reform, 
only post reform period is taken into consideration. 
 
(4) Additionally, we do focus on short-term (weekly) exchange rate movement in 
this paper. The first reason is that findings of most prior studies, using monthly 
exchange rate data, show significant relationship between stock returns and exchange 
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rate movement (Jorion, 1990, p. 331-345; Amihud, 1994, p. 49-59; Bartov and Bodnar, 
1994, p. 1755-1785; He and Ng, 1998, p. 733-753; Doukas et al., 2003, p. 1-33). 
However, these previous empirical evidences do not show a common result. As 
Chamberlain et al. (1997, p. 871-892) demonstrate that, prior research’s failure of 
finding a significant exchange rate exposure effect on firm values is likely due to the 
use of monthly exchange rate data. When daily data is used, Chamberlain et al. (1997, p. 
871-892) find significant exchange rate exposure effect on firm values. Considering the 
possible noise of using daily data, we use weekly exchange rate data to examine the 
exposure effect on firm value. Another reason is due to limited sample period, we 
collect short-term data in order to assure the abundance of sample. 
 
(5) In this paper bilateral exchange rate, instead of trade-weighted basket exchange 
rate, is used for our samples. Though lot of previous researchers like Jorion (1990, p. 
331-345; 1991, p. 363-376), Amihud (1994, p. 49-59), Bartov and Bodnar (1994, p. 
1755-1785), He and Ng (1998, p. 733-753), Doukas et al., (2003, p. 1-33), using both 
trade-weighted basket of currencies and bilateral exchange rates, draw the results of the 
relationship between exchange rate and stock returns. However, Doidge, et al., (2002, p. 
1-42) demonstrated the results of exchange rate exposure effect on firm values may be 
undervalued using a trade-weighted basket exchange rate, whereas a bilateral exchange 
rate is appropriate. Additionally, firms from these five selected Asian economies are 
mainly exposed to the value of U.S. dollar. Thus, it is appropriate to use bilateral 
exchange rate for our samples. 
 
Considering the pattern of MSCI AC Far East ex Japan Index as follows, as well as the 
time of U.S. sub-prime mortgage crisis, we divide the whole period into three 
sub-periods according to its trend.  
 

Sub-period 1: August 2005 to November 2007 Ascending trend 
Sub-period 2: November 2007 to November 2008 Descending trend 
Sub-period 3: November 2008 to March 2010 Ascending trend 
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Figure 5. Market return – the MSCI AC FAR EAST EX JAP – PRICE index 
 

4.3  Research method 

 
In this study the effects of exchange rate movements on the stock returns will be 
examined with the help of linear regression techniques. Based on Adler and Dumas’ 
model (1984, p. 41-50), Jorion (1990, p. 331-345; 1991, p. 363-376) includes that the 
exposure coefficient in the regression to measure the sensitivity of stock returns to 
exchange rate movement. Thus, we will the time series regression to describe this 
relationship. The direct method is to test by a simple time series regression with only 
one independent variable. 
 

ittiioit eFXR ++= 1ββ                             (1) 

 
However if a firm’s value is influenced by general economic conditions, and the foreign 
exchange rate is only one of these, then eq. (1) would be a good measure of exchange 
exposure only when the other general factors are close to a normal distribution and are 
stable over the testing time period.  
 
An alternative model is a two-factor model, which has been used by many other 
researchers to measure a firm’s exchange rate risk (Jorion, 1990, p. 331-345; Bodnar & 
Gentry, 1993, p. 29-45; He and Ng, 1998, p. 733-753; Allayannis and Ofek, 1997, p. 
1-29; Chen et al., 2004; p. 41-64 Bartram & Bodnar, 2009, p. 1-44). This two-factor 
model can be interpreted as Ross’s (1976, p. 341-360) arbitrage pricing theory (APT) 
model, and can be seen as an extension of CAPM to an international environment 
(Solnik, 1983, p. 449– 457). This model can be written as: 
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itmtitiiit eRFXR ++Δ⋅+= 210 βββ                      (2) 

 
Model (2) is seen as superior method than eq. (1), while in practice, the coefficients of 
exchange-rate exposure estimated by (1) and (2) are highly correlated (Jorion, 1990, p. 
331-345). Our study will apply the second model while considering a different holding 
period and different markets.  
 
We have known that the findings about this relationship are mixed in the world by 
literature review. But most studies investigating the emerging markets and Asian 
markets have shown a significant relationship between stock returns on exchange rate 
movement in an early period. Based on these researches, we formulate the first 
hypothesis in our study here. 
 
Hypothesis 1: There exists a significant relationship between stock returns and 

exchange rate movement in Hong Kong, Singapore, China, Taiwan 
and Malaysia. 

 
After the examination of significant sensitivity to exchange rate movement, another 
purpose of this study is to find out the factors in firm specific level that related to 
exchange rate exposure. Jorion (1990, p. 331-345) finds the exchange rate exposure is 
positively and reliably correlated with the degree of foreign involvement by one-factor 
model 
 

iit uF ++=
∧

101 γγβ      i = 1, …, N                 (3) 

 
Chen et al.  (2004, p. 41-64) use a multifactor model to examine whether or not firm 
size, firm’s business line of industry and foreign debt is related to foreign exchange 
exposure. They incorporate the proportion of foreign to total sales, total sales, the 
proportion of foreign assets to total assets and a dummy variable distinguish 
resource-based firm and non-resource-based source. 
 

DRcTAcFAcTScFSccb 5432101 +++++=               (4) 

 
As an extension of Fama and French model, Choi and Jiang (2009, p. 1973-1982) add 
the exchange risk factor into Fama-French three model to study whether exchange rate 
exposure has an effect on stock returns.  
 

ittHMLtSMBetemtmiit vHMLSMBRRR +++++= ββββα           (5) 

 
Model (5) is different from model (3) and (4) since the dependant variable is stock 
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return in model (5), rather than the exchange rate exposure in model (3) and (4). The 
difference between model (3) and (4) is only the number of independent variable. In our 
study, we will follow the method of Jorion (1990, p. 331-345) and Chen et al. (2004, p. 
41-64) to examine the relationship between the degree of sensitivity to exchange rate 
movement and firm-specific factors.  
 
We summarize the factors studied in the previous literatures and decide to incorporate 
several firm specific factors consisting of firm size, leverage situation, hedging 
activities, foreign involvement level, and industry classification. Before the 
cross-sectional analysis, we formulate some hypotheses in follows. 
 
Hypothesis 2: There is a positive relationship between firm size and the sensitivity 

to exchange rate movement. 
 

Hypothesis 3: There is a negative relationship between firm leverage and the 
sensitivity to exchange rate movement. 
 

Hypothesis 4: There is a positive relationship between the proportion of foreign 
sales and the sensitivity to exchange rate movement. 
 

Hypothesis 5: There is a negative relationship between hedging activities 
involvement (foreign exchange risk hedging) and the sensitivity to 
exchange rate movement. 
 

Hypothesis 6: Industry differentiation has effect on the sensitivity to exchange rate 
movement.  

4.4  Explanation of Variables 

 
Generally, there are two stages in our empirical study. First stage is about the 
examination of the relationship between stock returns and exchange rate movements. 
We want to find out whether or not the stock return is sensitive to exchange rate 
fluctuation and pick up the firms with a significant exchange rate exposure. Amihud 
(1994, p. 49-59) stated “the cash flows are immediately affected by exchange rate 
changes”. Bartov and Bodnar (1994, p. 1755-1785) also suggested that stock returns’ 
lagged response to exchange rate changes is because of the complex set of issues 
involved in characterizing the linkage between firm value and exchange rate 
fluctuations. Motivated by Amihud (1994, p. 49-59) and Bartov and Bodnar (1994, p. 
1755-1785) who documented a relation only between lagged changes in the dollar and 
the value of U.S. firms, we will also test this lag effect in our study. Similar to the study 
of Doukas et al. (2003, p. 1-33), we take into account one week lagged effect. So in first 
stage, two time series regression models are involved: 
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itmtitiiit eRFXR ++Δ⋅+= 210 βββ                      (2) 

 

itmtitiiit eRFXR ++Δ⋅+= − 2110 βββ                     (6) 

 
Where 

itR     = the rate of return on the ith company’s common stock. The formula to 

calculate itR  is: 
1,

1,,

−

−−
=
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titi
it P

PP
R , tiP ,  = i stock price at time t 

tFXΔ   = the weekly change rate in a bilateral exchange rate expressed in the unit 

number of foreign currency per unit of US dollar. The formula to calculate 

tFXΔ  is: 
1
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−−
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t FX

FXFX
FX  

1−Δ tFX  = one-week lagged exchange rate in a bilateral exchange rate 

mtR     = the rate of return on the MSCI AC Far East ex Japan Index 

1iβ      = the sensitivity of the ith firm’s stock return to exchange rate movement 

2iβ      = the sensitivity of the ith firm’s stock return to market return () 

 
The second stage is about the relationship between each factor and exchange rate 
sensitivity. Based on the results from first stage study, we pick up the firms that have a 
significant exchange rate exposure. Among these firms, four simple regression models 
will apply to study firm size, leverage ratio, foreign sales ratio and derivatives assets in 
firm specific level that impact the degree of sensitivity to exchange rate movement. Like 
Adler and Dumas’ model (1984, p. 41-50) and Jorion (1990, p. 331-345; 1991, p. 
363-376), we choose simple linear regression models as follows to test the relationship 
between each factor and exchange rate sensitivity. 
 

111,01 δγγβ +⋅+= FS                         (7a) 

222,01 δγγβ +⋅+= LR                         (7b) 

333,01 δγγβ +⋅+= FR                         (7c) 

444,01 δγγβ +⋅+= HL                         (7d) 
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Where 

1β  = the absolute value of 1β , measuring the sensitivity of stock return to exchange 

rate movement 
FS  = the firms size represented by the natural logarithm of market value 
LR  = the leverage ratio calculated by total debt divided by common equity 
FR  = the proportion of foreign sales, calculated by foreign sales divided by total sales 
HL  = the hedge level represented by foreign currency derivatives to foreign sales 

1,0γ , 2,0γ , 3,0γ , 4,0γ = the constant variable in each model 

1γ , 2γ , 3γ , 4γ     = the coefficient to of each factor 

 
With regard to factor “industry”, we will analyze it by sorting the percentage of firms 
with significant exposure in each industry. The higher the percentage is, the more 
sensitivity this industry has to foreign exchange rate fluctuation. 
 

4.5  Statistic techniques 

 
We use SPSS software as our main tool to deal with the two time-series regression 
models (2) and (6) and one cross-sectional regression model (7). Our purpose is to judge 
whether the parameters in the linear regression model is significant different from zero 
by comparing p-value with significant level. 
 
The common and basic mechanism of estimating the parameters in the linear regression 
model is called the Ordinary Least Squares method. The principle of least squares is to 

calculate an estimator b  in order to make the sum of squared residuals,∑ 2
iε , 

minimal for a given sample or set of data. When SPSS reportsb , it is common to report 
p-value of estimatorb . Compared p-value and significant levelα , we can conclude 
whether or not there is a “statistically significant” relationship between the dependent 
and the independent variable. 
 
The coefficient of determination 2R  and adjusted 2R  are valuable for us when 
evaluating how well the sample regression line fits the data. This 2R  represents the 
extent to which the variation in the dependent variable is explained by the variation in 
the explanatory variables. It takes a value between 0 and 1, and larger 2R  is, the closer 
the fitted value tracks the dependent variable. Adjusted 2R  is superior to 2R  in 
multivariable regression model, because 2R  almost always increases as variables are 
added to the model, even if the marginal contribution of the new variables is not 
statistically significant. Thus, we will evaluate how well the sample regression model by 
adjusted 2R . 
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4.6  Validity 

 
Validity is concerned with whether the findings are really about what they appear to be 
about (Saunders, Lewis, & Thornhill, 2007, p. 150). In other words, validity measures 
the extent to which a construct measures what it is supposed to measure (Joseph, 2007, 
p.246). Robson (2002, p. 105-109) suggest that threats to validity of a study should 
include history, testing, instrumentation, mortality (participants dropping out of studies), 
maturation, and ambiguity about causal direction. We will test the validity of this paper 
in three perspectives: measurement validity, internal validity and external validity.  
 
We examine the sensitivity of stock returns to the exchange rate movements and the 
factors that influence this sensitivity in this paper. The measurement validity need to be 
tested firstly in order to confirm the variables measure what is supposed to measure. 
Stock return and market return are measured respectively by change of stock price and 
change of MSCI AC Far East ex Japan Index. Change of exchange rate denotes the 
exchange rate movements. With regard to the factors that affect the sensitivity, we are 
sure the indicators used in the model can measure fairly what we suppose to measure. 
We collect these secondary data from Thomson Retuer DataStream which has 
up-to-date and accurate information. For those unavailable data in DataStream, instead 
we search them in each firm’s annul report and we trust the reported figures are fair and 
accurate.  
 
We also think there is a causal relationship between stock returns of sample companies 
and the exchange. Thus, we are sure this paper satisfies the internal validity. As to 
external validity, we believe the result of this study can be generalized beyond research 
setting since (1) this paper is not case study; (2) the method we use is scientific and 
reasonable. External validity is also be satisfied eventually. 
 

4.7  Reliability 

 
Reliability and validity are not isolated but related to each other. Bryman and Bell (2007, 
p. 98) indicate that an indicator will not be valid, if it is not reliable. Accuracy is 
associated with the term validity while consistency is associated with the term reliability. 
Researchers must perform certain essential checks to ensure that the items selected to 
represent and measure a concept do so in an accurate and consistent manner (Joseph, 
2007, p.241). 
 
Reliability refers to the extent to which your data collection techniques or analysis 
procedure will yield consistent findings (Saunders et al., 2007, p. 149). For example, a 
survey instrument is considered reliable if its repeated application results in consistent 
scores (Joseph, 2007, p. 241). Easterby-Smith, Thorpe and Lowe (2002, p. 53) state 
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there are four threats to reliability, including subject or participant error, subject or 
participant bias, observer error and observer bias. The test of reliability can be assessed 
by posing the following three questions (Easterby-Smith et al., 2002, p. 53 quoted by 
Saunders et al, 2007, p. 149):  
 
-  Will the measures yield the same results on other occasions?  
-  Will similar observations be reached by other observers?  
-  Is there transparency in how sense was made from the data?    
 
We believe out study is reliable because the results we obtain are consistent with prior 
studies that focus on Asian countries and areas. Since we collect the data from Thomson 
Retuer DataStream and annual report, there is no errors and bias during the process. We 
assure that the observation reached by other observers will be similar to ours. Moreover, 
the data collection techniques or analysis procedure are likely to yield the same results 
for these sample firms. There is also transparency and logics in our conclusion made 
from the data. 
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5. Results and Analysis 

In this chapter, the empirical results of the various regression equations are presented 
and analyzed. We start with the descriptive statistics of the inputs in model. Then it is 
followed by analysis of the regression results for current and lag exchange rate 
movement. This chapter will end with a discussion of firm-specific factors that affect the 
exchange rate exposure. 

 

5.1  Descriptive Statistics 

 
Figure 6 shows the movement of the exchange rate of five currencies to US Dollar in 
the period from August 2005 to March 2010. They all fluctuate against US dollar.  
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Figure 6. Exchange rate trends 2005-2010 

 
The trends of exchange rate of Singapore Dollar, Malaysia Ringgit and Taiwan New 
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Japan Index in figure 5, which suggests a negative exchange rate exposure of the 
average market performance in these three areas. This judgment should be supported by 
the result of individual firm analysis in part 5.2.  
 
In contrast, the trends of exchange rates of Chinese Yuan and Hong Kong Dollar to US 
Dollar fluctuate in different patterns from other three currencies. Chinese Yuan 
appreciate from 8.046 RMB/US Dollar to 6.83 RMB/US Dollar during three years with 
a percentage of 15%. From the August 2008, the exchange rate of Chinese Yuan to US 
Dollar maintain stable. This less fluctuant pattern mainly associates with Chinese 
exchange rate regime. The exchange rate of Hong Kong Dollar to US Dollar presents a 
more volatile pattern among these five currencies. Before August 2007, Hong Kong 
dollar depreciate generally, and then the exchange rate sharply drops to 7.75 Hong 
Kong Dollar/US Dollar in 3 months. Though it is immediately followed by a sharp 
appreciation, the exchange rate eventually fluctuate around 7.75 Hong Kong Dollar/US 
Dollar from August 2008.  
 
Table 6 to Table 8 provides the descriptive statistics for the firm sample, market return 
and exchange rates of five currencies to US Dollar in three sub periods. During the first 
sub period (August 2005 to November 2007), the firms realized a 0.75% weekly return 
with a standard deviation of 8%. This is consistent with the positive market weekly 
return. The maximum and minimum is 27% and -20% respectively. The median is 0.6% 
less than the mean, which suggests a positive skewness. The mean weekly change rate 
of Singapore Dollar, Chinese Yuan and Malaysia Ringgit are negative with a small 
value, indicating a small weekly appreciation. The mean change rate of Hong Kong 
Dollar is approximate zero with an extremely small standard deviation, which is 
consistent with the fact that the exchange rate of Hong Kong Dollar is more volatile. 
Hong Kong Dollar is neither appreciating stably nor depreciating stably, but 
experiences sharp appreciation followed by sharp depreciation. The positive change rate 
is offset by negative change rate. This is supported by Figure 6. 
 
During the second sub period (November 2007 to November 2008), the average weekly 
return of security turns to be negative 2.71% with standard deviation of 5.88%. This is 
consistent with the negative market weekly return. Different from the first sub period, 
the change rates of Singapore Dollar and Malaysia Ringgit are positive, which suggests 
that these two currencies begin to depreciate. The weekly change rate of Chinese Yuan 
still maintain negative as before and value of Chinese Yuan is continuing increasing. 
The value of Hong Kong Dollar is still volatile during this sub period with an 
approximate zero mean change rate. From figure 6, it is easy to find that Hong Kong 
Dollar depreciates first followed by appreciation soon, and then this pattern repeats 
again with an eventual value 7.75. The weekly change rate of Taiwan New Dollar is 
positive 0.068% with maximum 0.28% and minimum -0.21%. Figure 6 shows an 
appreciation pattern followed by depreciation in Taiwan New Dollar during this period. 
The appreciation is offset by the later depreciation a lot. 
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Table 6. Descriptive Statistics for sub period 1: August 2005 to November 2007 

    

Average 

security weekly  

return rate 

MSCI weekly return 

rate 

Singapore Dollar to 

US dollar weekly 

change rate 

Hong Kong Dollar 

to US dollar weekly 

change rate 

Chinese Yuan to 

US dollar weekly 

change rate 

Taiwan New Dollar 

to US dollar weekly 

change rate 

Malaysia Ringgit to 

US dollar weekly 

change rate 

Mean .0075 .00614522 -.00112932 -.00002344 -.00069540 .00014508 -.00097620 

Std. Deviation .08011 .024628631 .005031009 .000688058 .001589925 .006150309 .005614546 

Minimum -.20 -.089279 -.015537 -.002438 -.005194 -.026304 -.017340 

Maximum .27 .076985 .011868 .002192 .003051 .016236 .021499 

25 -.0351 -.00384400 -.00452400 -.00030955 -.00160070 -.00209753 -.00359238 

50 .0066 .00626700 -.00151300 .00002577 -.00049232 .00046831 -.00022898 

Percentiles 

75 .0536 .02030800 .00231100 .00031275 .00027099 .00302714 .00134516 

 
 
Table 7. Descriptive Statistics for sub period 2: November 2007 to November 2008 

    

Average 

security weekly  

return rate 

MSCI weekly return 

rate 

Singapore Dollar to 

US dollar weekly 

change rate 

Hong Kong Dollar 

to US dollar weekly 

change rate 

Chinese Yuan to 

US dollar weekly 

change rate 

Taiwan New Dollar 

to US dollar weekly 

change rate 

Malaysia Ringgit to 

US dollar weekly 

change rate 

Mean -.0271 -.01756765 .00079073 .00000169 -.00167599 .00067681 .00137941 

Std. Deviation .05884 .043240290 .009467252 .001084536 .002434764 .007646266 .007832552 

Minimum -.21 -.206444 -.018786 -.003177 -.006165 -.020911 -.015642 

Maximum .08 .046753 .029506 .003722 .002928 .028238 .018213 

25 -.0578 -.04655975 -.00489325 -.00058020 -.00357348 -.00171699 -.00415555 

50 .0134 -.01654750 -.00106150 .00016716 -.00141695 .00055557 .00031100 

Percentiles 

75 .0077 .00900800 .00560575 .00059392 .00003575 .00418887 .00663580 
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Table 8. Descriptive Statistics for sub period 3: November 2008 to March 2010 

    

Average 

security weekly  

return rate 

MSCI weekly return 

rate 

Singapore Dollar to 

US dollar weekly 

change rate 

Hong Kong Dollar 

to US dollar weekly 

change rate 

Chinese Yuan to 

US dollar weekly 

change rate 

Taiwan New Dollar 

to US dollar weekly 

change rate 

Malaysia Ringgit to 

US dollar weekly 

change rate 

Mean .0191 .01029377 -.00097599 .00001629 -.00003676 -.00068190 -.00098090 

Std. Deviation .04491 .044179183 .009241602 .000281469 .001024916 .007949987 .010574609 

Minimum -.11 -.080872 -.020599 -.001087 -.003935 -.023529 -.026283 

Maximum .24 .210865 .022225 .000980 .006063 .017647 .021158 

25 -.0336 -.02173250 -.00693450 -.00008062 -.00022698 -.00528046 -.00699721 

50 .0024 .00892600 -.00151500 .00000000 -.00002928 .00015736 -.00030111 

Percentiles 

75 .0527 .03015350 .00496950 .00008064 .00012428 .00354951 .00503251 
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During the third sub period (November 2008 to March 2010), the average weekly return 
of security becomes positive 1.9%, also consistent with the positive market return. Table 
8 provides that except for Hong Kong Dollar and Chinese Yuan, all other three 
currencies are appreciating stably against US Dollar. This judgment is supported by 
figure 6, which shows in latter period the exchange rate of Hong Kong Dollar and 
Chinese Yuan to US Dollar respectively maintain the level of 7.75 and 6.8, and the 
value of Singapore Dollar, Malaysia Ringgit and Taiwan New Dollar appreciates 
against US Dollar. 
 

5.2  Exchange Rate Exposure Analysis 

 
Foreign exchange exposure coefficients for individual firms among five areas are 
estimated using equation (2) and (6) with the ordinary least squares method. Equation (2) 
examines the relationship between stock return and contemporaneous exchange rate 
movement, while equation (6) examines the relationship between stock return and lag 
exchange rate movement.  
 

itmtitiiit eRFXR ++Δ⋅+= 210 βββ                     (2) 

itmtitiiit eRFXR ++Δ⋅+= − 2110 βββ                   (6) 

 
We adopt significant level 10% and 5% respectively. The results show that among 182 
sample firms, there are 85 and 60 firms in total that have significant foreign exchange 
exposure to either contemporaneous or lag exchange rate movement during the sample 
period under significant level 10% and 5% respectively. The summary of regression 
results of the exchange rate coefficient for 85 firms is listed on Appendix 4. 
 

5.2.1 Distribution by markets 
 
According to the classification of market by FTSE Group, MSCI Barra and Russell 
Investments, we classify Singapore and Hong Kong as developed markets and other 
three as emerging markets. The distribution of 85 firms with Significant Exposure by 
markets is presented in Table 9.  
 
Table 9. Distribution of Sample Firms with Significant Exposure by Markets 

Market 
Total Number of  
Companies with 

Significant Exposure 

Percentage in Total 
Firms in the Market 

Singapore 11 12.94% 
Hong Kong 12 14.12% 
China 21 24.17% 
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Taiwan 22 22.35% 
Malaysia 19 25.88% 
 
From Table 9, we find the “Percentage” in the last three emerging markets is higher than 
that in the first two developed markets. The higher percentage indicates that more firms 
in this market have significant exchange rate exposure, so we are told that firms in 
emerging markets are more sensitive to exchange rate movement by Table 9. To further 
study this statement, we analyze the market portfolios as well as full sample in three sub 
periods instead in the whole sample period. 
 

5.2.2 Analysis of Full Sample and Market Portfolios 
 
Table 10 and Table 11 present respectively the percentage of firms that have significant 
exposure to the contemporaneous and lag exchange rate movements for both the full 
sample (Panel A) and the market portfolios (Panel B). Among 182 sample firms, there 
are 46.7% and 32.97% firms in the whole period that have significant foreign exchange 
exposure to contemporaneous and lag exchange rate movement respectively under 
significant level 10% and 5%. 
 
Let’s look at contemporaneous exchange rate movement first. The percentage in Panel 
A is calculated by the number of firms in full sample in this sub period divided by 85, 
the number of sample firms in total. Panel A shows that there are 14% to 18% of firms 
with significant exchange rate exposure during the sample period under the significant 
level 5%. The percentages increased to 18% to 30% under the significant level 10%. 
These figures indicate that minority of firms in these five Asian countries and areas 
have sensitivity to contemporaneous fluctuation of bilateral exchange rate of local 
currency to US Dollar. 
 
Now we turn to look at Panel B. The percentage in Panel B is calculated by the number 
of firms in one market during this sub period divided by the total number of sample 
firms in the same market. During the first sub period, the proportion of firms in Taiwan 
is the highest that has significant foreign exchange exposure under either significant 
level 5% or 10%. Most firms in Singapore, Hong Kong, China and Malaysia do not 
have the contemporaneous exchange rate exposure. During the second sub period, fewer 
firms in Taiwan than those in previous sub period experience a significant exchange rate 
exposure, whereas this proportion in Hong Kong increases. Hong Kong has the highest 
proportion of firms with significant exposure under significant level 5% and 10%. Few 
firms in other countries have significant exchange rate exposure. During the third sub 
period, these proportions in Singapore and Malaysia both increase. The highest 
proportion, 15.79% and 26.32%, is presented in Singapore under significant level 5% 
and 10%. Malaysia has an increasing proportion of firm with exchange exposure, 
11.76% and 20.59% respectively under significant level 5% and 10%. Most firms in 
Hong Kong, China and Taiwan are not sensitive to the fluctuation of exchange rate. 
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Table 10. The percentage of firms that have significant exposure to contemporaneous exchange rate movement 

Sub Period 1:  
August 2005 to November 2007 

Sub Period 2:  
November 2007 to November 2008 

Sub Period 3: 
November 2008 to March 2010 

 

α =0.05 α =0.1 α =0.05 α =0.1 α =0.05 α =0.1 

Panel A: Full Sample       
Full Sample 18.82% 30.59% 14.12% 18.82% 14.12% 28.24% 

Panel B: Market Portfolios       
Singapore 5.26% 5.26% 5.26% 10.53% 15.79% 26.32% 
Hong Kong 5.26% 10.53% 15.79% 21.05% 0 5.26% 
China 6.56% 8.20% 1.64% 1.64% 4.92% 9.84% 
Taiwan 23.33% 36.67% 10.00% 13.33% 6.67% 13.33% 
Malaysia 5.88% 14.71% 2.94% 2.94% 11.76% 20.59% 

 
Table 11. The percentage of firms that have significant exposure to lag exchange rate movement 

Sub Period 1:  
August 2005 to November 2007 

Sub Period 2:  
November 2007 to November 2008 

Sub Period 3: 
November 2008 to March 2010 

 

α =0.05 α =0.1 α =0.05 α =0.1 α =0.05 α =0.1 

Panel A: Full Sample       
Full Sample 15.29% 24.71% 12.94% 18.82% 20.00% 29.41% 

Panel B: Market Portfolios       
Singapore 5.26% 5.26% 5.26% 15.79% 26.32% 31.58% 
Hong Kong 7.89% 10.53% 7.89% 10.53% 2.63% 2.63% 
China 3.28% 6.56% 1.64% 1.64% 3.28% 13.11% 
Taiwan 3.33% 13.33% 16.67% 16.67% 16.67% 23.33% 
Malaysia 17.65% 23.53% 2.94% 8.82% 2.94% 8.82% 
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Then we turn to discuss the relationship between stock returns and lag exchange rate 
exposure. As viewed from Panel A, the full sample, results are similar to Table 10. 
There are 13% to 20% of firms with significant exchange rate exposure during the 
sample period under the significant level 5%, while the percentages increased to 19% to 
29% under the significant level 10%. Panel B presents different results from Panel A 
when sample firms are divided into market portfolios.  
 
Different from contemporaneous scenario, Malaysia has the highest proportion of firms 
with significant foreign exchange exposure during the first sub period both under 
significant level 5% and 10%. Except for Hong Kong under significant level 5%, all 
other four areas have less proportion than that of contemporaneous scenario. In the 
second sub period, the proportions in Malaysia and China are decreasing while other 
areas have the same or higher proportions. Taiwan has the highest percentage of firms 
with exchange rate exposure. During the third period, the results of market portfolios 
are similar to contemporaneous scenario. It is shown that the highest proportion, 
26.32% and 31.58%, is presented in Singapore under significant level 5% and 10%. 
Compared to contemporaneous scenario, more firms in Singapore and Taiwan have this 
exposure, whereas there are fewer firms with this exposure in Hong Kong and Malaysia. 
 

5.2.3 Regression Analysis 
 
Although the percentage is not large, there are some firms indeed sensitive to exchange 
rate movement in each market. In above section, we analyze the sample firms with 
significant exchange rate exposure in percentage, while here we will further examine 
whether the sign of sensitivity is same among different markets. In other word, we are 
looking at the positive/negative effect of exchange rate change on stock returns in these 
five Asian markets. 
 
The regression results of these 85 sample firms are listed by different markets in 
Appendix 4. Viewing the regression results as a whole, we find that the signs of 
coefficients are mixed among markets. This suggests that the stock returns react in 
different directions. That is, stock returns in some markets are positive related with a 
positive exchange rate change, while in other markets stock returns are negative related 
with a positive exchange rate change.  
 
Now we examine the sensitivity to exchange rate movement market by market. In 
Singapore market, most coefficients are negative of both contemporaneous and lag 
exchange rate change, especially during the third sub period. The increase of exchange 
rate of Singapore Dollar to US Dollar will cause a decrease of stock returns of more 
than 60% firms in Singapore. That means the depreciation of Singapore Dollar will lead 
to a decrease of stock prices and the appreciation of Singapore Dollar will lead to an 
increase of stock prices. As mentioned in section “Descriptive Statistics”, Singapore 
Dollar has an appreciation trend from 2005 to 2010, so we know this appreciation 
contributes to an increase of stock prices for firms with significant exchange rate 
exposure.  
 
Hong Kong, also as a developed market, presents a different result from Singapore’s. 
Most coefficients of exchange rate change are positive in Hong Kong. This result is 
obvious in first two sub periods, whereas fewer firms have sensitivity to exchange rate 
fluctuation in latest period. This is because of the stable exchange rate of Hong Kong 
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Dollar to US Dollar since the end of 2008. In Hong Kong, therefore, a contrary result is 
found out that a depreciation of Hong Kong Dollar will cause an increase of stock prices 
and an appreciation of Hong Kong Dollar will cause a decrease of stock prices. 
 
After analyzing two developed markets, we are looking at emerging markets now, China, 
Taiwan and Malaysia. The signs of coefficients of contemporaneous and lag exchange 
rate movement are mixed in China market. When we are testing the relationship 
between stock returns and contemporaneous exchange rate movement, most coefficients 
in the first sub period are negative but turn to be positive in the third sub period. In our 
opinion, the negative coefficients in early period are the results of bubbles in stock 
market in China. Shanghai Stock Exchange Composite Index is around 1100 at August 
of 2005 and it keeps increasing to 5900 until the end of 2007. During this time the high 
expectation distorts the behavior of stock markets and stock prices are increasing even 
when Chinese Yuan suffers an appreciation that hurts its export a lot. From 2008, 
bubbles in China’s stock market begin to explode and the index falls to 1700 at the end 
of 2008. The behavior of stock markets seems reasonable from then on, and the 
coefficients in the third sub period reflect the true relationship between stock returns 
and exchange rate movement. The positive coefficients indicate that an appreciation of 
Chinese Yuan will lead to a decrease of stock prices. This is consistent with the 
character of export oriented firms in China. 
 
In Taiwan market, there are some firms with significant exchange rate exposure in each 
sub period. The signs of coefficients of contemporaneous and lag exchange rate 
movement are mainly negative. This indicates that the depreciation of Taiwan New 
Dollar will lead to a decrease of stock prices and the appreciation of Taiwan New Dollar 
will lead to an increase of stock prices. Moreover, when testing contemporaneous 
relationship, we find that the number of firms with significant exchange rate exposure in 
sub period one is much larger than latter two sub periods. In other words, firms are 
much more sensitive to exchange rate of Taiwan New Dollar to US Dollar in the this 
period compared with other times. 
 
Similar to Singapore and Taiwan markets, Malaysia market also shows a negative 
relationship between exchange rate movement and stock returns. The depreciation of 
Malaysia Ringgit will lead to a decrease of stock prices and the appreciation of 
Malaysia Ringgit will lead to an increase of stock prices. When testing 
contemporaneous and lag relationship in each sub period between exchange rate 
fluctuation and stock returns, it is found that few firms have significant exchange rate 
exposure in sub period two. This result is consistent with what we find in Taiwan and 
China market. In our opinion, this phenomenon might be caused by the explosion of 
U.S. sub-prime mortgage crisis and the sharp decrease in market index. 
 
To sum up, when we focus on weekly exchange rate movement effect on stock returns, 
the selected five markets do not present a significant effect in the view of full sample. 
This observation is consistent with the result obtain by Chen et al. (2004, p. 53). But 
when we turn to look at the market portfolios, Singapore, Hong Kong, Malaysia and 
Taiwan do have a significant exchange rate exposure in some sub period. The 
observation is consistent with the result of Muller and Verschoor (2007, p. 16-37). By 
the analysis of market portfolios in sub periods, we find the statement that “firms in 
emerging markets are more sensitive to exchange rate movement” does not hold. There 
is no evidence showing that in each sub period, the percentage in emerging markets are 
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all higher than that in developed markets. Except China, all other markets have the 
highest percentage in some sub period, either contemporaneous or lag scenario. 
Therefore, we find out that there is no obvious difference between developed markets 
and emerging markets during the period August 2005 to March 2010 when testing the 
sensitivity to the movement of bilateral exchange rate to US Dollar. 
 

5.3  Firm-Specific Factors Analysis 
 
The regression results from equation (2) and (6) show us that there are 85 firms in these 
five Asian countries and area that have significant foreign exchange exposure during the 
sample period. Therefore, when we examine the effect of different factors on the 
sensitivity to exchange rate movement, we focus on these 85 firms excluding those are 
not exposed under foreign exchange risk. We test five hypotheses we formulate in 
section 4.3 one by one in this section. Data of market value, leverage and industry 
classification for these 85 firms are obtained through Thomson Retuer DataStream.  
 

5.3.1 Firm Size 
 
First, we study the relationship between firm size and the sensitivity to exchange rate 
movement. To test this relationship, we use the natural log of market value of equity as 
a proxy for firm’s size based on Muller and Verschoor (2006, p.33). This method can 
reduce the magnitude of market value effectively and almost eliminate the problem of 
different reporting currencies. We expect 1β  will increase as the firm size increase, 
that is, the coefficient 1γ  of firm size in model (7a) is positive. This relationship will 
be analyzed for the full sample and each country. The simple regression (7a) is applied 
and the results are presented in Table 12. 
 

1101 δγγβ +⋅+= FS                         (7a) 
 
When we view all firms in the sample as a whole, contemporaneous coefficient is 
positive, while lag coefficient is negative. But neither contemporaneous coefficient nor 
lag coefficient is significantly from zero. When we turn to examine the relationship in 
each market portfolio, we find in Singapore and Taiwan both contemporaneous and lag 
coefficients have statistically significant relationship with firm size under 10% level, 
while only contemporaneous coefficient in Malaysia has a linear relationship with firm 
size. And the coefficients in these three markets are all negative, whereas Hong Kong 
and China do not present significant linear relationship. It suggests that in Singapore, 
Taiwan and Malaysia, the factor of firm size affect in deed the firm’s foreign exchange 
rate exposure. And this effect is negative, that is, the larger the firm size is, the smaller 
exposure the firm has.  
 
When we look at the magnitude of coefficient, we find that the absolute coefficients in 
Singapore for both contemporaneous and lag tests are much larger than those in Taiwan 
and Malaysia. This result suggests that the sensitivity to foreign exchange rate 
movement for firms in developed market is larger than that in emerging market. 
Moreover, from Table 12 it is easy to find out the adjusted 2R  for Hong Kong and 
China market is very small, even less than zero. The small explanatory power is an 
indicator of the complex relationship between the exchange rate sensitivity and firm size 
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Table 12. Regression Results for Contemporaneous and Lag Beta to Firm Size 

 Exchange rate Change Full Sample Singapore Hong Kong China Taiwan Malaysia 
adj 2R  contemporaneous 0.005 0.313 -0.104 -0.110 0.363 0.297 

1γ   0.602 -0.993 -1.579 -0.158 -0.365 -0.648 
p-value  0.274 0.087* 0.635 0.930 0.029** 0.048** 
adj 2R  lag -0.019 0.581 -0.031 -0.108 0.373 -0.081 

1γ   -0.030 -1.895 -4.509 -0.278 -0.552 0.080 
p-value  0.976 0.028** 0.409 0.876 0.007** 0.755 

*  Significant at a two-sided 10% level 
**  Significant at a two-sided 5% level 
 
 
Table 13. Regression Results for Contemporaneous and Lag Beta to Leverage Ratio 

 Exchange rate Change Full Sample Singapore Hong Kong China Taiwan Malaysia 
adj 2R  contemporaneous 0.005 -0.091 -0.105 0.339 0.187 -0.106 

2γ   0.602 -0.005 0.049 0.062 0.002 0.001 
p-value  0.274 0.542 0.638 0.035** 0.100* 0.841 
adj 2R  lag -0.007 -0.19 -0.167 -0.087 0.738 -0.076 

2γ   0.005 -0.002 0 -0.006 0.003 -0.001 
p-value  0.427 0.843 0.996 0.667 0** 0.708 

*  Significant at a two-sided 10% level 
**  Significant at a two-sided 5% level 
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in Hong Kong and China. 
 
The negative contemporaneous and lag coefficients of firm size in Singapore, Taiwan 
and Malaysia indicate that larger firms are exposed to less foreign currency risk, which 
is contradictory to the conclusions we reviewed in researches of He & Ng (1998, p. 
733-753) and Muller & Verschoor (2006, p. 195-220). The result is contrary to what we 
expect at the beginning, therefore, the hypothesis 2 is rejected. But it is not hard to 
understand this phenomenon. Firms with larger size diversify its operation in different 
foreign areas and various industries. Hence, the foreign currency risk can be reduced 
effectively by operating hedge. 
 

5.3.2 Leverage 
 
Next we will discuss the influence of leverage on sensitivity to exchange rate 
movements, which is motivated by He & Ng (1998, p. 733-753) and Muller & 
Verschoor (2006, p. 195-220). The ratio of total debt to common equity will be used to 
denote the leverage. We hypothesize that high leveraged firms have lower exposures to 
exchange rate risk. In other words, the coefficient 2γ  is negative in model (7b). Full 
sample and market portfolios are tested and the regression results are presented in Table 
13. 
 

2201 δγγβ +⋅+= LR                         (7b) 
 
When we look at the full sample, both positive contemporaneous and lag coefficients, 
0.602 and 0.005 respectively, show a positive linear relationship between foreign 
currency risk and leverage ratio. However, neither of them is significantly different 
from zero.  
 
When we study the contemporaneous exchange rate exposure for market portfolios, we 
find leverage has a significantly positive influence on exchange rate sensitivity for firms 
in China and Taiwan under significant level 10%. But the magnitude of coefficient is 
quite small, 0.062 and 0.002 respectively. Then we turn to examine the lag test, only in 
Taiwan there is a significant linear relationship between leverage and exchange rate 
sensitivity. Like what we find in contemporaneous effect, the lag effect is positive and 
the magnitude of coefficient is small. Not only for China and Taiwan, all coefficients in 
other markets are around zero with a small deviation. This phenomenon tells us the 
effect of leverage on exchange rate sensitivity is small compared with impact of firm 
size. This result is different from what He & Ng (1998, p. 733-753) and Muller & 
Verschoor (2006, p. 195-220) found before. Statistically speaking, we could conclude 
here that there is a positive relationship between leverage and exchange rate exposure in 
China and Taiwan with small magnitudes of coefficients. But this relationship does not 
exist in Singapore, Hong Kong and Malaysia. 
 

5.3.3 Foreign Sales 
 
As we know, a firm with large foreign sales will be exposed to more foreign exchange 
rate risk. Like Jorion (1990, p. 331-345) and Choi and Prasad (1995, p. 77-88), we 
denote the ratio of foreign sales to total sales as the degree of foreign activity 
involvement.  
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We collect foreign sales and total sales from annul reports for each firm in our sample. 
We examined all 84 sample firms excluding one sample company from Hong Kong due 
to we do not find the firm’s annual report. Unfortunately, not all these 84 sample firms 
have foreign sales for which the main reason is that some of them are domestic firms. 
Therefore, we move away those domestic firms and have the rest 44 firms as our sample. 
List of firm’s name and foreign sales ratio is presented in Appendix 5.  
 
We use model (7c) to test the effect of the ratio of foreign sales to total sales on foreign 
exchange rate exposure. We use cross sectional regression analysis here, not a time 
series regression one, thus we calculate the average foreign sales ratio within recent 
years as an indicator of foreign activities involvement. Considering the limited time and 
manually data collection from each firm’s annual report, we calculate the average 
foreign sales ratio by using the recent three years data from 2007 to 2009. In fact, it 
does not matter whether we use recent two years data or five years data here, since we 
use the average figure, the cross sectional data, and do cross sectional regression. This 
might be a little confused because we select out sample period from Aug 2005 to March 
2010 in first stage analysis, which is not consistent with what we do here. Once again, 
this is because our first stage analysis is done by time series regression. A long sample 
period means more time series data we have that make sure the analysis’s reliability. 
 
Because only the foreign sales ratio of year 2007, 2008 and 2009 are collected, we 
choose β  in sub period 2 and 3 to do the regression in order to make sure data are 
from the same period. With regard to foreign sales ratio, we calculate the average ratio 
from year 2007 to 2009 and use it in model (7c).  
 

3301 δγγβ +⋅+= FR                         (7c) 
 
We do the scatter plot (Figure 7 and 8) first by using contemporaneous and lag β  
separately and then do the regressions. Looking at figure 7, we find the dots are 
dispersed, in other words, the linear relationship between foreign sales ratio and 
contemporaneous beta is not obvious. Similar to figure 7, the dots in figure 8 also do 
not show us a linear relationship clearly. Except for several extreme values, most dots 
are plotted in the band from zero to twenty, less dispersed than figure 7. 
 
Furthermore, we do regression analysis by using 44 sample firms. The regression results 
are shown in table 14 and 15. 
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Figure 7. Scatter Plot - foreign sales/total sales and contemporaneous beta 

 
 

 
Figure 8. Scatter Plot - foreign sales/total sales and lag beta 
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Table 14. Regression Results for Contemporaneous Beta to Foreign Sales Ratio 
Coefficientsa 

Unstandardized 
Coefficients 

Standardized 
Coefficients Model 

B Std. Error Beta 
t Sig.

(Constant) 3.636 1.958  1.857 .0711 
adjusted_foreign_sales_ratio 2.494 3.537 .111 .705 .485

a. Dependent Variable: adjusted_beta_contemporaneous 
 
Table 15. Regression Results for Lag Beta to Foreign Sales Ratio 

Coefficientsa 
Unstandardized 

Coefficients 
Standardized 
Coefficients Model 

B Std. Error Beta 
t Sig.

(Constant) 2.798 4.306  .650 .5191 
adjusted_foreign_sales_ratio 9.032 7.947 .173 1.137 .262

a. Dependent Variable: adjusted_beta_lag 
 
When we do the regression, we find the estimated 3γ  is positive for both 
contemporaneous beta and lag beta. This means the beta will be larger with increasing 
foreign sales ratio. What is unfortunate is that the two estimated 3γ  is not significantly 
different from zero since the p-value is very large. Thus indicators like R square and 
adjusted R square are not presented here. We think this insignificant result might be 
caused by the limited number of sample firms. It is better for us to draw conclusions 
when we have a large sample size in further study when testing the effect of foreign 
activity involvement on sensitivity of firm’s stock return to foreign exchange rate 
movement. 
 
We also do regression analyses for market portfolios. Most regression results present a 
positive coefficient; however, none of them is significant from zero. Thus we do not list 
a summary of regression results here. We think the main problem is also the limited 
number of sample firms that should be fixed in future study.  
 

5.3.4 Hedging Activity 
 
Hedging activity is another issue we study in this paper. Like previous studies, we 
exclude long-term currency swap and long-term natural hedges related to operating and 
financing decisions. We focus on the use of short-term financial instruments, mainly 
including forwards, futures and options. Motivated by the research of Makar and 
Huffman (2001, p. 421-437), the ratio of foreign exchange derivative to foreign sales is 
used to denote a firm’s hedging level (HL) in this paper. We expect that the absolute 
value of coefficient β  is negatively related to the ratio of foreign exchange derivative 
to foreign sales. That is, the estimate of 4γ  is negative. 
 

4401 δγγβ +⋅+= HL                         (7d) 
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Because most of 85 firms do not disclose such hedge information in their annual reports, 
we finally have only 13 firms with hedge information, among which 10 firms are from 
Taiwan. List of these 13 firms is shown in Appendix 6. Regression results for 
contemporaneous and lag beta are presented in the following table 16 and 17.  
 
Table 16. Regression Results for Contemporaneous Beta to Foreign Exchange 
Derivative Level 

Coefficientsa 
Unstandardized 

Coefficients 
Standardized 
Coefficients Model 

B Std. Error Beta 
t Sig.

(Constant) .546 .284  1.920 .0811 

adjusted_derivative_ratio -.328 .586 -.166 -.559 .587
a. Dependent Variable: contemporaray_beta 
 
 
Table 17. Regression Results for Lag Beta to Foreign Exchange Derivative Level 

Coefficientsa 
Unstandardized 

Coefficients 
Standardized 
Coefficients Model 

B Std. Error Beta 
t Sig.

(Constant) 1.444 .338  4.270 .0011 
adjusted_derivative_ratio -.851 .697 -.345 -1.220 .248

a. Dependent Variable: lag_beta 
 
We find the estimate of 4γ  is -0. 328 and -0.851 for contemporaneous and lag beta 
respectively, negative values as we expect. The increase of foreign currency hedge level 
will reduce the foreign currency exposure. However, we cannot accept what we 
hypothesize before since the p-values of independent variable are 0.587 and 0.248, 
larger than significant level. That is, the estimate of 4γ  is not significantly different 
from zero. Also due to the insignificant result, indicators like R square and adjusted R 
square are not presented here. Statistically speaking, we could conclude that the use of 
foreign exchange derivatives has no significant effect on the sensitivity to foreign 
exchange rate movements by this regression result. The limited number of sample firms 
is the major problem in this regression in our opinion, which reduces the credibility of 
the regression result a lot. More data is needed in further studies when examining the 
factor of foreign exchange derivative. 
 
Limited by small number of sample firms, we do not do regression analysis for all 
market portfolios except for Taiwan market. The results are extremely similar to the full 
sample, negative estimate of 4γ  and large p-value, because only three data are 
excluded. So there is no regression results presented here any more. 
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5.3.5 Industry factor 

 
When we examine the influence of industry on the sensitivity to exchange rate 
movement, we calculate the proportion of firms with significant foreign exchange rate 
exposure. The proportion is calculated by the number of sample firms with exposure in 
a particular industry divided by the total number of sample firms in this industry. We 
assume this percentage is higher in an industry that is more sensitive to foreign 
exchange rate fluctuation. For example, we divide the total number of sample firms, 17, 
in Construction & Materials industry by the number of sample firms with significant 
exposure, 10, and obtain the percentage of 58.85% in Construction & Materials industry. 
Table 18 lists the distribution of sample firms with significant foreign exchange rate 
exposure by sectors.  
 
Table 18. Distribution of Sample Firms with Significant Exposure by Sectors 

Sectors 
Total Number of  
Companies with 

Significant Exposure

Percentage in Total
Firms in the Sector 

Beverages 1 33.33% 
Chemicals 5 62.50% 
Construction & Materials 10 58.82% 
Electronic & Electrical Equipment 10 58.82% 
Fixed Line Telecommunications 1 100.00% 
General Industrials 1 33.33% 
Health Care Equipment & Service 1 50.00% 
Industrial Engineering 5 83.33% 
Industrial Metals & Mining 3 42.86% 
Industrial Transportation 2 28.57% 
Leisure Goods 1 33.33% 
Mobile Telecommunications 1 100.00% 
Personal Goods 4 44.44% 
Pharmaceuticals & Biotechnology 3 50.00% 
Real Estate Investment & Service 11 47.83% 
Software & Computer Services 1 100.00% 
Technology Hardware & Equipment 8 57.14% 
Travel & Leisure 1 14.29% 
 85  

 
From Table 18, we see that the percentages are different among industries, which tells 
that the exchange rate exposure differs depending on industry characters. We find the 
following industries experience more exchange rate exposure relative to other industries 
because over 50 percent firms whose stock returns are sensitive to exchange rate 
movements. These industries include Chemicals, Construction & Materials, Electronic 
& Electrical Equipment, Fixed Line Telecommunications, Industrial Engineering, 
Mobile Telecommunications, Software & Computer Services and Technology 
Hardware & Equipment. This is the result of statistically significant exposure. Among 
these industries, the percentage is 100% in Fixed Line Telecommunications, Mobile 
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Telecommunications and Software & Computer Services. However, we cannot draw a 
conclusion that these three industries are the most sensitive to exchange rate movements 
since the number of sample firms in these industries is very small, for instance, only one 
firm in each industry. Additionally, the common sense tells that industries of 
telecommunication and software are not exposed to significant foreign exchange rate 
risk. The probability of coincidence does exist. We recommend that more sample firms 
should be included in further studies when examining the sensitivity to exchange rate 
movement in these three industries. 
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6. Discussion of Results 

This chapter shows the results of this empirical study. We summarize our empirical 
findings and answer our research questions. Additionally, we will discuss the 
consistence of our results with previous studies.  
 

6.1  Results for exchange rate exposure 
 
In the first step, the purpose of this paper examines whether a significant 
contemporaneous and lagged variability of Asian firms’ stock returns are affected by 
exchange rate movement in Asian area, such as Hong Kong, Singapore, China, Taiwan, 
and Malaysia during the period from August 2005 to March 2010. This paper examines 
the foreign exchange rate exposures of 182 listed firms in these five Asian markets. 
Two-factor asset pricing model is employed in order to examine whether currency risk 
is priced on these five Asian stock markets. Differences of capital maturity were 
compared with among these five Asian economies, covering both developed markets 
and emerging markets in Asia.  
 
For the whole sample period, 46.7% and 32.97% of selected Asian firms exhibit 
significant exchange rate exposure to the contemporaneous and lagged exchange rate 
changes of local currency to US dollar, respectively. The result is consistent with Pan et 
al. (2007, p. 503-520) argument that there is a significant causal relation from exchange 
rates to stock prices for firms in Hong Kong and Malaysia before the 1997 Asian 
financial crisis. And the result also support the prior studies’ evidence of significant 
contemporaneous exposure effects for 25 percent of Japanese multinationals over period 
1979-1993 (He and Ng, 1998, p. 733-753; Doukas et al., 2003, p. 1-33). While, in each 
sub period, there is less than 20% sample firms experience foreign exchange rate 
exposure to US Dollar. The result indicated that most firms do not yield a continuous 
exposure to foreign exchange rate fluctuation, and minority of firms in these five Asian 
markets are sensitive to weekly exchange rate movement during the sample period. 
Focusing on weekly exchange rate movement effect on stock returns, this observation is 
consistent with the result obtained by Chen et al. (2004, p. 41-64).  
 
For three sub-periods, the market portfolio results are compared according to different 
market maturity among selected Asian economies. In developed markets, as Singapore 
and Hong Kong, contemporaneous exchange rate exposures of firms were significant in 
some sub period. For example, in the second sub-period, Hong Kong exhibited the 
highest proportion of the number of firms with significant contemporaneous exposure 
effects. In the third sub-period, firms in Singapore experienced stronger 
contemporaneous exchange-rate effects on firm value than other four economies. 
Similarly, in two emerging markets, firms in Taiwan and Malaysia also showed a 
significant contemporaneous exposure in some sub period. For instance, in the first 
sub-period, 23% of firms in Taiwan experienced significant contemporaneous foreign 
exchange rate exposure to US Dollar. In the third sub-period, firms in Malaysia 
exhibited stronger contemporaneous exchange rate exposure to US Dollar. Continuing 
to focus on the market portfolio, the result of the relationship between firm values and 
one week lagged exchange rate exposure indicated that, except China, exchange rate 
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exposure of firms in Singapore, Malaysia, and Taiwan increased significantly in some 
sub-period during three sub-periods. For instance, in developed markets, firms in 
Singapore exhibited stronger one-week lagged exchange rate exposures in the third 
sub-period, whereas firms in Hong Kong did not exhibit significant lagged exchange 
rate exposures across three sub-periods. In emerging markets, exchange rate exposure of 
firms in Taiwan increased significantly in both the second sub-period and the third 
sub-period. Overall, the evidence presented suggests that, except China, firms in other 
four Asian markets experienced significant exchange rate exposure to US Dollar in 
some sample sub-period during three sub-periods, both in developed market and in 
emerging market. The observation of this paper is consistent with the result of Muller 
and Verschoor (2007, p. 16-37). It indicates that, among 3634 firms from Hong Kong, 
South Korea, Malaysia, Philippine, Singapore and Thailand, 25 percentage firms 
experienced economically significant exposure effects to the US dollar. 
 
Furthermore, by the analysis of market portfolios for each sub-period, the statement that 
‘‘firms in emerging markets are more sensitive to exchange rate movement than that in 
developed markets’’ does not hold. There is no evidence showing that in each sub period, 
the percentage of firms, which experienced significant exchange rate exposure, in 
emerging markets are all higher than that in developed markets. Except China, firms in 
other four markets exhibited the highest percentage at least one time during three sub 
periods in either contemporaneous or lag scenario. Therefore, after examining the 
sensitivity to weekly exchange rate movement of local currency to US Dollar, it is 
noticeable for academics that there is no obvious difference between developed markets 
and emerging markets during the period of August 2005 to March 2010. 
 
By the analysis of market portfolios for each sub-period, firms in some selected 
economies show insignificant exchange rate exposure to US Dollar during three 
sub-periods due to exchange rate regimes and level of capital control. For instance, most 
of sample firms in China did not experienced significant contemporaneous or lagged 
exchange rate exposure to US Dollar across the three sub-periods. It is likely due to 
China market follows a pegged exchange rate regime. Another possible explanation is 
due to a strong influence of capital controls imposed by the Chinese government over 
the entire sample period. Another example is Hong Kong. The number of sample firms 
in Hong Kong, who exhibited significant contemporaneous exchange rate exposure, 
decreased from 15.79% in the second sub-period to zero in the third sub-period. The 
number of sample firms in Hong Kong, who experienced significant lagged exchange 
rate exposure, decreased from 7.89% in the second sub-period to 2.63% in the third 
sub-period. It seems likely that Hong Kong maintain a fixed exchange rate against the 
U.S. dollar. However, Malaysia, Singapore, and Taiwan show a significance of the 
contemporaneous or one-week lagged exposure effect at least for one of the three 
sub-periods. Moreover, the number of sample firms in these three economies 
experienced stronger contemporaneous and lagged exchange rate exposure than that in 
China and Hong Kong. It is interesting to note that these three economies use a 
managed floating system. The evidence presented suggests that exchange rate regime 
and the level of capital control likely affect the exchange rate exposure to US Dollar for 
some sample economies, which is consistent with the result of Pan et al. (2007, p. 
503-520).  
 
After examining the sensitivity to contemporaneous and lagged exchange rate 
movement of local currency to US Dollar for selected Asian economies, this may reflect 
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the fact that the Asian markets rely heavily on exports to the world market. For instance, 
in a developed market such as Singapore, most coefficients are negative of both 
contemporaneous and lagged exchange rate change, especially during the third sub 
period. It means that a depreciation of Singapore Dollar will lead to a decrease of stock 
prices for firms in Singapore, vice versa. This is consistent with a notion that firms in 
Singapore have foreign operations for export to the world market. In developed market 
such as Hong Kong, with fixed exchange rate arrangement, most coefficients of 
exchange rate change are positive in the first two sub periods. Therefore, a depreciation 
of Hong Kong Dollar will cause an increase of stock prices, vice versa. This may be the 
case that firms in Hong Kong are net-exporters to USA. China is an emerging market 
with pegged exchange rate regime and strong capital control. A positive coefficient of 
exchange rate movement indicates that an appreciation of Chinese Yuan will lead to a 
decrease of stock prices in China market. This is consistent with the character of export 
oriented firms in China. Overall, these results are consistent the result of Muller and 
Verschoor (2007, p. 16-37). 
 
 

6.2  Results for five factors 
 
Following the results of exchange rate exposure, we pick up 85 firms exposed to a 
significant exchange rate risk in order to test the influence of some firm-specific factors 
on the exposure. Here we draw some conclusions here about our second stage of our 
empirical study, which is for five factors affecting the degree of exchange rate exposure.  
 
1. Firm Size 
 
In Singapore, Taiwan and Malaysia we find a significantly negative linear relationship 
between the firm size and exchange rate exposure. With the increase of a firm size, it 
will have less foreign exchange rate risk. This conclusion is contrary to what He & Ng 
(1998, p. 733-753) found in Japanese market. We think our result is still reasonable 
because the larger firms have ability to reduce the foreign currency risk by operating 
hedge and diversification.  
 
Moreover, with regard to the effect of firm size, both developed and emerging market 
shows this negative relationship. Comparing to Taiwan and Malaysia, Singapore as a 
developed market presents a stronger negative effect of firm size on exchange rate 
exposure. For instance, a firm in Singapore can defense more risk than a firm with 
similar size in Taiwan or Malaysia. In our opinion, this might result from the maturity of 
market.  
 
2. Leverage 
 
Though our regression results show a minor positive linear relationship between 
leverage ratio and exchange rate exposure in China and Taiwan, this result is not proved 
by other markets. Besides, the magnitude of coefficient 2γ  in China and Taiwan are 
much smaller than the coefficient’s of firm size. This means the effect of leverage does 
not influence the sensitivity to exchange rate movement as much as firm size does. 
Moreover, we do not find any evidence that support mature markets have significant 
results compared with emerging markets. 
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This result is also different from the conclusion of He & Ng (1998, p. 733-753) found in 
Japan and what Muller & Verschoor (2006, p. 195-220) found when studying Asian 
markets from 1993 to 2003 that high leveraged firms have lower exposures to exchange 
rate risk. This difference may results from the different source of sample firms and a 
different time horizon. All data in Muller & Verschoor’s research are from Hong Kong, 
Indonesia, South Korea, Malaysia, Philippines, Singapore and Thailand. In addition, our 
sample period covers the financial crisis around 2008, which may weaken the effect of 
leverage. 
 
3. Foreign Sales 
 
We use the same measurement of foreign involvement level as Jorion (1990, p. 331-345) 
and Choi and Prasad (1995, p. 77-88) and do a simple linear regression for full sample 
and five market portfolios. Though the estimates of coefficient 3γ  are not significantly 
different from zero for both contemporaneous and lag beta, we do get a positive 
coefficient 3γ . This is consistent with our expectation and the research results of Jorion 
(1990, p. 331-345), Choi and Prasad (1995, p. 77-88), Nydahl (1999, p. 241-257) and 
Kiymaz (2003, p. 71-84) who studies US and Japan market. There is no difference 
about the effect of foreign sales in developed and emerging markets, and both markets 
present a positive but not significant linear relationship between foreign sales ratio and 
exchange rate exposure. We think this result will be improved in further study if more 
sample firms are collected and a longer time horizon is chosen.  
 
4. Hedge Activity 
 
Similar to the result of foreign sale, the regression result of hedging activity is not 
perfect as we thought at the beginning. The estimates of coefficient 4γ  for both 
contemporaneous and lag beta are negative, but they are not statistically significant. The 
negative coefficient is consistence with the work results of Nydahl (1999, p. 241-257), 
Crabb (2002, p. 299-314), Choi and Jiang (2009, p. 1973-1982). A higher ratio of 
foreign exchange derivative to foreign sales will decrease a firm’s exchange risk 
exposure and increase its stock returns. But statistically speaking, there is no significant 
negative effect of hedging activity on firm’s exchange rate risk. This conclusion is 
consistence with the findings of Hentschel and Kothari (1997, cited in Allayannis and 
Ofek, 1997, p. 2) and Simkins and Laux (1997, cited in Allayannis and Ofek, 1997, p. 2) 
that there is weak even no evidence when they research US market.  
 
There are some reasons that drive us to draw such a conclusion. The first reason is that 
in these five Asian markets, there is indeed no significant effect of short-term hedging 
activities on exchange rate exposure due to the immaturity of derivative markets. 
Another reason is the inaccurate of input data. We are studying the short-term financial 
hedge activity, so the best input data should be the short-term derivatives. However, 
none of firms disclose how they use derivatives in quarter reports. As a result, we 
collect derivative information from annual reports which reduce the reliability some 
little. There is also the probability that there is negative linear relationship between 
usage of derivative assets and exchange rate exposure. But the extremely limited 
number of sample firms decreases the credibility of regression results. This issue can be 
fixed in future by enlarging the sample size.  
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5. Industry 
 
Our study finds out it is that exchange rate exposure differs among industries. These 
industries, including Chemicals, Construction & Materials, Electronic & Electrical 
Equipment, Industrial Engineering, and Technology Hardware & Equipment have a 
larger exchange rate exposure than other industries. This result is similar to the findings 
of He & Ng (1998, p. 733-753) in Japan, and of Kiymaz (2003, p. 241-257) in Turkey. 
These industries are much more susceptible to the fluctuation of foreign exchange rate 
than other industries. There seems to be no big difference among developed and 
emerging markets about the industry character effect.  
 
As to the industry of Fixed Line Telecommunications, Mobile Telecommunications, 
and Software & Computer Services, there is the possibility of coincidence because only 
one firm in each industry is studied. To further determine the effect of industry 
character on exchange rate exposure, we recommend collecting more sample firms in 
these specific industries in future studies. 
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7. Conclusion 

In this ending chapter, we will draw conclusions and make some discussions on this 
empirical study. Moreover, some valuable suggestions and recommendations are 
provided for further researches in this field. 
 

7.1  Theoretical and practical contributions 
 
Following the growth of international trade, exchange rate uncertainty is a major source 
of risk for corporations involved in international activities. It has forced managers and 
academics to pay more attention to the effect of exchange rate volatility on firm value, 
particularly in developed countries. During the past three decades, the empirical 
researches have met with limited success to identify significant effects of exchange rate 
uncertainty on firm value in developed countries. In the 1990s Asian financial crises, the 
stock return volatility of US multinational firms increases significantly with the rapid 
expansion of Asian currency crises to world stock market. It led academics and 
investors to pay increasing attention to examine exchange rate exposure in Asia stock 
markets. During the 1990s Asian financial crisis, unexpected changes in exchange rate 
was priced into share prices in several East Asian markets, such as Hong Kong, Japan, 
Korea, Malaysia, Singapore, Taiwan, and Thailand [ see Pan et al. (2007, p. 503-520); 
Mahmood and Dinniah (2007, p. 1-21); Muller and Verschoor (2007, p. 16-37)].  
 
Nowadays the value of U.S. dollar increased volatility against Asian countries’ currency 
since U.S. financial crisis beginning in August 2007. From what we know, few of 
researches report the impact of US financial crisis for Asia firms. Therefore, this paper 
aims to examine whether a significant volatility of Asian firms’ stock prices are affected 
by exchange rate changes in Asian markets, such as Hong Kong, Singapore, China, 
Taiwan, and Malaysia during the period of August 2005 to March 2010.  China is also 
included as the sample market of the study, in which few previous researches reported 
to examine the relationship between exchange rate change and stock return change.  
 
It is believed that this paper contributes in both theoretical and practical field. In theory, 
this study is a test of efficient market hypothesis in Asian markets, and provides a better 
understanding of asset pricing models. Based on efficient market hypothesis, stock price 
should incorporate the information of exchange rate fluctuation in an export-orientated 
economy. Our study contributes in this field by testing whether these five Asian markets 
price its currency’s exchange rate efficiently or not. Additionally, this paper 
complements studies by studying China markets together with other Asian markets 
since such study in China is very few. We also compare the relationship between 
exchange rate fluctuation and stock price movement in emerging and developed markets 
in Asia, so as to explore the impact of maturity of market on this relationship. This 
research is believed to complement the theoretical study in this field. In practice, this 
study provides some impact of exchange rate fluctuation on stock prices under pegged 
exchange rate arrangement in China. Together with China, Hong Kong, Singapore, 
Taiwan and Malaysia are included in this paper. This makes sense in these markets on 
management’s control of exchange rate exposure and development of exchange rate 
regime, especially for export-orientated corporation management when facing Chinese 
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Yuan’s appreciation. 
 
The main purpose of this paper is first to examine whether a significant 
contemporaneous and lagged variability of Asian firms’ stock returns are affected by 
exchange rate movement in Asian area, including Hong Kong, Singapore, China, 
Taiwan, and Malaysia during the period from August 2005 to March 2010. This study 
also includes ‘‘how significant is it’’ and ‘‘is the relationship is continuous or not’’. This 
paper examines the foreign exchange rate exposures of 182 listed firms in these five 
Asian markets. Two-factor asset pricing model is employed in order to examine whether 
currency risk is priced on these five Asian stock markets. Results of this paper are 
analyzed depending on different market maturity, exchange rate regime, and the degree 
of capital control.  
 
Although in the whole sample period in this study, there are 46.7% and 32.97% firms 
display significant foreign exchange rate exposure to the contemporaneous and lagged 
exchange rate fluctuation, less than 20% sample firms experience significant foreign 
exchange rate exposure in each sub period. The result indicated that most firms do not 
show a continuous exposure to foreign exchange rate fluctuation, and minority of firms 
in these five Asian markets are sensitive to weekly exchange rate movement during the 
sample period. Focusing on weekly exchange rate movement effect on stock returns, 
this observation is consistent with the result obtained by Chen et al.(2004, p. 41-64).  
 
In three sub-periods, the market portfolio results are compared according to different 
market maturity among these Asian economies. In developed markets, as Singapore and 
Hong Kong, exchange rate exposures of firms were significant in some sub period. In 
two emerging markets, firms in Taiwan and Malaysia also showed a significant 
exposure in some sub period. Due to the severe capital control, emerging market, China, 
the stock return volatility of Chinese firms was not significant over three sub-periods. 
The result demonstrated that, except China, exchange rate exposure of firms in other 
four Asian markets increases significantly in some sub-period during three sub-periods, 
both in developed market and in emerging market. However, the statement that ‘‘firms 
in emerging markets are more sensitive to exchange rate movement than that in 
developed markets’’ does not hold. There is no evidence showing that in each sub period, 
the percentage of firms, which have significant exposure, in emerging markets are all 
higher than that in developed markets. Therefore, after examining the sensitivity to 
weekly exchange rate movement of local currency to US Dollar, it is noticeable for 
academics that there is no obvious difference between developed markets and emerging 
markets during the period of August 2005 to March 2010. Based on these results, the 
conclusion is that the markets are much efficient in the economies like Singapore, 
Taiwan, Hong Kong and Malaysia compared with China. The relationship between 
exchange rate and stock returns are varied with respect to exchange rate regimes and 
level of capital control. For instance, firms in some selected economies show 
insignificant exchange rate exposure to US Dollar during three sub-periods, such as 
China, Hong Kong. It is likely due to China market follows a pegged exchange rate 
regime and Hong Kong market employs a fixed exchange rate regime. It is interesting to 
note that economies, which follow managed floating system, such as Malaysia, 
Singapore, and Taiwan experienced stronger contemporaneous and lagged exchange 
rate exposure than that in China and Hong Kong. Furthermore, sample economies with 
a strong influence of capital control, such as China, show less significant effects of 
exchange rate movement on firm value than other sample economies with a free capital 
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control. The evidence presented suggests that exchange rate regime and the level of 
capital control likely affect the exchange rate exposure to US Dollar for sample 
economies, which is consistent with the result of Pan et al. (2007, p. 503-520). 
 
After examining the sensitivity to contemporaneous and lagged exchange rate 
movement of local currency to US Dollar, this may reflect the fact that the Asian 
markets rely heavily on exports to the world market. Results of this paper are valuable 
for management in Asian firms to have this knowledge in order to control foreign 
exchange rate exposure better. In a developed market such as Singapore, most 
coefficients are negative of both contemporaneous and lagged exchange rate change, 
especially during the third sub period. It means that the depreciation of Singapore 
Dollar will lead to a decrease of stock prices for firms in Singapore, vice versa. In 
developed market such as Hong Kong, with fixed exchange rate arrangement, most 
coefficients of exchange rate change are positive in the first two sub periods. Therefore, 
a depreciation of Hong Kong Dollar will cause an increase of stock prices, vice versa. 
China is an emerging market with pegged exchange rate regime and strong capital 
control. In China, there is a positive coefficient of exchange rate movement so that an 
appreciation of Chinese Yuan will lead to a decrease of stock prices in China market. 
This is consistent with the character of export oriented firms in China. 
 
The second purpose of this thesis examine that the effect of five key factors on the 
sensitivity to exchange rate movement focusing on firm-specific level. Based on the 
results of our first stage study, 85 sample firms that have significant exchange rate 
exposure are picked up and examined using five simple regression models individually. 
The result indicated that a negative linear relationship exists in Singapore, Taiwan and 
Malaysia. Singapore, as a developed market, showed a stronger negative effect of firm 
size on exchange rate exposure. As to leverage, the result shows a significant positive 
linear relationship in China and Taiwan between leverage and exchange rate exposure, 
while in other markets no significant relationship exists. Although statistically speaking, 
the regression results are not significant, the effect of foreign sales and hedging activity 
on exchange rate exposure is as we expect. Foreign sales will increase the foreign 
currency exposure, while short-term financial hedging activity will reduce this exposure. 
In addition, the effect of industry character differential on exchange rate exposure is 
tested. Similar to result of previous studies, industries including Chemicals, 
Construction & Materials, Electronic & Electrical Equipment, Industrial Engineering, 
and Technology Hardware & Equipment do show a larger exchange rate exposure 
compared to other industries for these five Asian markets.  
 
The study of these key factors has significance in practice. It provides a better 
understanding for management on how to manage exchange rate exposure in a company, 
especially for those in a sensitive industry to exchange rate movements. For example, in 
Malaysia and Singapore, management in a chemical corporation could try to enlarge 
firm size but not change its leverage structure, as a long run goal, in order to decrease its 
exchange rate exposure. But the effect of hedging activity on exchange rate exposure is 
not significant. It is possible to adopt financial hedging strategy when hedging markets 
in Asia become mature.  
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7.2  Suggestions for future research 
 
It is necessary for us to evaluate this study what will be improved for the further 
research. We make some limitation for this study and provide suggestions and 
recommendations based on this paper for further studies in this field. 
 
In this paper, a two-factor asset pricing model was used to test effects of exchange rate 
movements on the stock returns in five sample markets. Market risk and currency risk 
are considered for the asset pricing model, which is more appropriate to be used for 
those markets with relatively undiversified economies. However, the model is built 
based on CAPM, which displays some weakness and perfect hypotheses. Thus, the 
results of this paper may be influenced in some way. In further researches, in order to 
improve results of this paper, other economic model and statistical techniques will be 
used to examine the relationship between the foreign exchange and stock market for 
these five sample economies, such as Granger tests, Garch models, and Chi-squared 
statistic. Further, it is better to take into account more factors in the model, for instance, 
firm size and financial distress.  
 
This paper only examines the foreign exchange rate exposures of 182 listed firms from 
five Asian markets due to the limited time and the difficultness of collecting data. Thus, 
the result is limited to explain the relation for all listed firms in these five Asian markets. 
A broader sample size will be considered for further studies. Besides, a longer time 
horizon is better for future researches when considering the influence of U.S. sub-prime 
mortgage crisis happened around the end of 2007. Since the effect of crisis may distort 
the market return and stock prices, it is more appropriate to choose a relative long time 
horizon without finance crisis to be the sample period. 
 
Further, we suggest focusing on the firms with foreign activities, that is, excluding 
domestic firms in future researches. When sampling data, researchers can use foreign 
involvement measure to obtain sample firms that are more likely to be exposed to 
currency risk (Donnelly and Sheehy, 1996, p. 157-165). We expect that a more general 
result will be found. Moreover, in order to test short term exchange rate movement 
effects on stock returns, most foreign exchange rate coefficients were not significant by 
using weekly exchange rate for these five Asian markets. In further research, daily 
exchange rate will be suggested.  
 
 
 
 
 
 
 
 
 
 
 
 
 



85 

 

Reference 
 
Articles 
 
Adler, M. & Dumas, B. (1984). Exposure to Currency Risk: Definition and 
Measurement. Financial Management / Summer, 41-50. 
 
Allayannis, G. & Ofek, E. (1997). Exchange Rate Exposure, Hedging, and the Use of 
Foreign Currency Derivatives. Working Paper Series 1998. Department of Finance, 
New York University. 1-29 
 
Bartov, E., & Bodnar, G. M. (1994). Firm Valuation, Earnings Expectations, and The 
Exchange-Rate Exposure Effect. Journal of Finance, 49, 1755-1785. 
 
Bartram, S. M., & Bodnar, G. M. (2009). Crossing the Lines: The Relation between 
Exchange Rate Exposure and Stock Returns in Emerging and Developed Markets. 
Working paper, 1-44 
 
Berger, H., Sturm, J. E., & Haan, J. (2000). An Empirical Investigation into Exchange 
Rate Regime Choice and Exchange Rate Volatility. Working Paper Series No. 263.1-31
 
Bodnar, G. M., Gentry, W. (1993). Exchange-rate exposure and industry characteristics: 
Evidence from Canada, Japan and the US. Journal of International Money and Finance, 
12, 29-45. 
 
Canales-Kriljenko, J., & Habermeier, K. (2004). Structural Factors Affecting Exchange 
Rate Volatility: A Cross-Section Study. International Monetary Fund Paper, 
WP/04/147, 1-13. 
 
Chamberlain, S., Howe, J. S., & Popper, H. (1997). The exchange rate exposure of U.S. 
and Japanese banking institutions. Journal of Banking and Finance, 21, 871-892. 
 
Chang, Y. (2001). The Pricing of Foreign Exchange Risk around The Asian Financial 
Crisis: Evidence from Taiwan’s Stock Market. Journal of Multinational Financial 
Management, 12, 223-238. 
 
Chen, J., Naylor, M., & Lu, X. (2004). Some insights into the foreign exchange pricing 
puzzle: Evidence from a small open economy. Pacific-Basin Finance Journal, 12, 
41-64. 
 
Choi, J., & Jiang, C. (2009). Does multinationality matter? Implications of operational 
hedging for the exchange risk exposure. Journal of Banking & Finance, 33, 1973-1982. 
 
Choi, J.J., & Prasad, A.M. (1995). Exchange risk sensitivity and its determinants: A 
firm and industry analysis of U.S. multinational. Financial Management, 24 (3), 77-88. 
 
Chow, E. H., & Chen, H. L. (1998). The Determinants of Foreign Exchange Rate 
Exposure: Evidence on Japanese Firms. Pacific-Basin Finance Journal, 6, 153-174. 
 



86 

Chow, E.H., Lee, W.Y., & Solt, M.E. (1997a). The economic exposure of U.S. 
multinational firms. The Journal of Financial Research, 20(2), 191-210. 
 
Crabb, Peter R. (2002), Multinational corporations and hedging exchange rate exposure. 
International Review of Economics & Finance, 11(3), 299-314.  
 
Cukierman, A., Goldstein, I., & Spiegel, Y. (2002). The Choice of Exchange Rate 
Regime and Speculative Attacks. Working Paper.1-42. 
 
De Santis, G., Gérard, B., (1998). How big is the premium for currency risk? Journal of 
Financial Economics, 49(3), 375-412. 
 
Doidge, C., Griffin, J. & Williamson, R. (2002). Does exchange rate exposure matter? 
Working Paper, 1-42.  
 
Donnelly, R., & Sheehy, E. (1996). The share price reaction of U.K. exporters to 
exchange rate movements: An empirical study. Journal of International Business 
Studies, 27,157-165. 
 
Doukas, J. A., Hall, P. H., & Lang, L. H. P. (2003). Exchange Rate Exposure at the 
Firm and Industry Level. Working Paper.1-33 
 
Dumas,b., & Solnik, B. (1995). The world price of foreign exchange risk. Journal of 
Finance, 50, 445-479. 
 
EI-Masry, A. A. (2003). The Exchange Rate Exposure of UK Nonfinancial Companies: 
Industry-Level Analysis. Working Paper. 1-41 
 
Fama, Eugene F. & French, Kenneth R. (1992).The Cross-Section of Expected Stock 
Returns. The Journal of Finance, 2, 427-465  
 
Fang, W.S., Lai, Y.H., & Thompson, H. (2007). Exchange rates, exchange risk, and 
Asian export revenue. International Review of Economics and Finance, 16, 237-254. 
 
Frankel, J.A., Romer, D., & Cyrus, R. (1996). Trade and growth in East Asian 
countries: Cause and effect? National Bureau of Economic research Working Paper 
no.5732. 1-41.  
 
Frieden, J., Ghezzi, P., & Stein, E. (2000). Politics and Exchange Rates in Latin 
America. Working Paper. 1-53. 
 
He, J., & Ng, L. K. (1998). Foreign exchange exposure of Japanese multinational 
Corporations. Journal of Finance, 53, 733-753. 
 
Heston, S. L., Wessels, R. E. and Rouwenhorst, K., (1999). The Role of Beta and Size 
in the Cross-Section of European Stock Returns. European Financial Management, 4, 
9-28. 
 
Jong, Ligterink, & Macrae. (2002). A Firm-Specific Analysis of The Exchange-Rate 
Exposure of Dutch Firms. Working paper. 1-28 



87 

 
Jorion, P. (1990). The Exchange-Rate Exposure of U.S. Multinationals. The Journal of 
Business, 63 (3), 331-345. 
 
Jorion, P. (1991). The pricing of exchange rate risk in the stock market. Journal of 
Financial and Quantitative Analysis, 26, 363-376. 
 
Kiymaz, H. (2003). Estimation of foreign exchange exposure: an emerging market 
application. Journal of Multinational Financial Management, 13, 71-84. 
 
Mahmood, W. M. & Mohd Dinniah, Nazihah. (2007). Stock Returns and 
Macroeconomic Influences: Evidence from the Six Asian-Pacific Countries. Financial 
Economics and Futures Market Research Paper, 1-21. 
 
Makar, Stephen D., & Huffman, Stephen P. (2000). Foreign exchange derivatives, 
exchange rate changes, and the value of the firm: U.S. multinationals’ use of short-term 
financial instruments to manage currency risk. Journal of Economics and Business, 53, 
421-437. 
 
Marston, R.C. (2001). The effects of industry structure on economic exposure. Journal 
of International Money and Finance, 20, 149-164. 
 
Martin, A. D., Madura, J. & Akhigbe, A. (1999). Economic Exchange Rate Exposure of 
U.S.-Based MNCs Operating in Europe. The Financial Review, 34, 21-36. 
 
Moore, W. H., & Mukherjee, B. (2005). Government Formation in Parliamentary 
Democracies and Foreign Exchange Markets: Theory and Empirical Evidence from 
Europe. Working Paper. Florida State University, 1-46. 
 
Muller, A., & Verschoor, Willem F. C. (2006). European Foreign Exchange Risk 
Exposure. European Financial Management, 12 (2), 195-220. 
 
Muller, A., & Verschoor, Willem F. C. (2007). Asian Foreign Exchange Risk Exposure. 
Journal of the Japanese and International Economies, 21 (1), 16-37. 
 
Muller, A., & Verschoor, Willem F. C. (2009). The effect of exchange rate variability 
on US shareholder wealth. Journal of Banking and Finance, 33, 1963-1972. 
 
Ng, D. T. (2004). The international CAPM when expected returns are time-varying. 
Journal of International Money and Finance, 23, 189-230. 
 
Nydahl, S. (1999). Exchange rate exposure, foreign involvement, and currency hedging 
of firms: some Swedish evidence. European Financial Management, 5, 241-257. 
 
Pan, M. S., Fok, R. C. W., & Liu, Y. A. (2007). Dynamic linkages between exchange 
rates and stock prices: Evidence from East Asian markets. International Review of 
Economics and Finance, 16, 503-520. 
 
Pritamani, M., Shome, D. K. and Singal, V. (2002). Exchange Rates and Stock Prices : 
Are they related? Working paper. 1-32 



88 

 
Ross, Stephen A. (1976). The Arbitrage Theory of Capital Asset Pricing, Journal of 
Economic Theory, 13, 341-360. 
 
Solnik, B. (1974). An equilibrium model of the international capital market. Journal of 
Economic Theory, 8, 500-524. 
 
Solnik, B. (1983) International arbitrage pricing theory. Journal of Finance, 38, 449– 
457. 
 
Books 
 
Amihud, Yakov. (1994). Exchange rates and the valuation of equity shares. In 
Exchange Rates and Corporate Performance, eds. Y. Amihud and R. Levich. Illinois: 
Businesss One Irwin, 49-59. 
 
Arnold, Glen. (2008). Corporate Financial Management. 4th edition. London: Financial 
Times Prentice Hall. pp. 274-309, 562-605. 
 
Bell, J. (1999). Doing Your Research Project. 3rd edition. Buckingham, Open University 
Press. 
 
Bodie, Z., Kane, A., & Marcus, A. (2008). Investments. 7th edition. New York: 
McGraw-Hill/Irwin. 
 
Bryman, A., & Bell, E. (2003). Business research method. First edition. Oxford 
university press, UK. 
 
Bryman, A., & Bell, E. (2007). Business research method. Second edition. Oxford 
university press, UK. 
 
Butler, Kirt C. (2008). Multinational Finance. 4th edition. John Wiley & Sons Inc. 
 
Easterby-Smith, M., Thorpe, R., & Lowe, A. (2002). Management Research: An 
Introduction. 2nd edition. London, Sage. 
 
Eiteman, D.K, Stonehill, A.L, & Moffett, M.H. (2001). Multinational Business Finance. 
Ninth edition. Addison-Wesley, Boston 
 
Halfpenny, P. (1979). The analysis of Qualitative data. Sociological Review, 27: 
799-825. 
 
Hammersley, M. (1992b). Deconstructing the Qualitative-Quantitative Divide, in M. 
Hammersley (ed.), What’s Wrong with Ethnography, Routledge, London. 
 
Joseph, F., Hair, Jr., Money, Arthur H., Samouel, P., & Page, M. (2007). Research 
methods for business. First edition. John Wiley & Sons Inc. 
 
Robson, C. (2002). Real World Research. 2nd edition. Oxford, Blackwell. 
 



89 

Saunders, M., Lewis, P., & Thornhill, A. (1997). Research methods for business 
student. 2nd edition. Prentice Hall, UK. 
 
Saunders, M., Lewis, P., & Thornhill, A. (2003). Research methods for business 
student. 3rd edition. Prentice Hall, UK. 
 
Saunders, M., Lewis, P., & Thornhill, A. (2007). Research methods for business 
student. 4th edition. Prentice Hall, UK. 
 
Shapiro, Alan C., & Sarin, Atulya. (2009). Multinational Financial Management. 6th 
edition. United States: John Wiley & Sons, Inc. 
 
Stulz, Rene. (2003). Risk Management and Derivatives. 1st edition. United States: 
South-Western College/West  

 

Website: 
http://www.ub.umu.se (website of library of Umeå University ) 
 
Taiwan firms annual reports 2007- 2009. 
Available via: 
http://emops.twse.com.tw/emops_all.htm  [Retrieved: June 12, 2010] 
 
Malaysia firms annual reports 2007- 2009. 
Available via: 
http://www.klse.com.my/website/bm/listed_companies/company_announcements/annua
l_reports/index.jsp [Retrieved: June 12, 2010] 
 
Singapore firms annual reports 2007- 2009. 
Available via: 
http://www.sgx.com/wps/portal/marketplace/mp-en/listed_companies_info/annual_repo
rts_financial_reports [Retrieved: June 12, 2010] 
 
China firms annual reports 2007- 2009. 
Available via: 
http://www.sse.com.cn/sseportal/webapp/datapresent/SSEQueryCompanyStatement?isA
dvQuery=1&PRODUCTID=600146&REPORTTYPE2=DQBG&BEGINDATE=2008-0
1-01&ENDDATE=2010-05-05&REPORTTYPE=ALL [Retrieved: June 12, 2010] 
http://disclosure.szse.cn/m/search0425.jsp [Retrieved: June 12, 2010] 
 
Hong Kong firms annual reports 2007- 2009. 
Available via: 
http://www.irasia.com/ar.htm [Retrieved: June 12, 2010] 
 
 
 
 
 
 



90 

Annual Report: 

Singapore 
TEE INTERNATIONAL. Annual Report 2007-2009 
EUROPTRONIC GROUP. Annual Report 2007-2009 
BEYONICS TECH. Annual Report 2007-2009 
LANTROVISION (S). Annual Report 2007-2009 
TIONG WOON. Annual Report 2007-2009 
GRP. Annual Report 2007-2009 
SSH.Annual Report 2007-2009 
AQUA-TERRA SUPPLY. Annual Report 2007-2009 
HONG FOK. Annual Report 2007-2009 
STRATECH SYSTEMS. Annual Report 2007-2009 
MDR.Annual Report 2007-2009 
Hong Kong 

DAISHO MICROLINE HDG. Annual Report 2007-2009 
CHINA FOODS. Annual Report 2007-2009 
AEON STORES (HONG KONG). Annual Report 2007-2009 

BRIGHT INTERNATIONAL GP. Annual Report 2007-2009 
SUN EAST TECH.(HDG.). Annual Report 2007-2009 
ESUN HOLDINGS. Annual Report 2007-2009 
LEROI HOLDINGS. Annual Report 2007-2009 
SYMPHONY HOLDINGS. Annual Report 2007-2009 
ASIA STANDARD INTL.GROUP. Annual Report 2007-2009 
TERMBRAY INDS.INTL.HDG. Annual Report 2007-2009 
HON KWOK LAND INV.. Annual Report 2007-2009 
SUN HUNG KAI PROPERTIES. Annual Report 2007-2009 
China 
GUANGXIA (YINCHUAN) IND. 'A'. Annual Report 2007-2009 
SICHUAN LU TIAN HUA 'A'. Annual Report 2007-2009 
TAIFU INDUSTRY 'A'. Annual Report 2007-2009 
NINGXIA DAYUAN CHEMS.'A'. Annual Report 2007-2009 
ANHUI FANGXING SCI. AND TECH. 'A'. Annual Report 2007-2009 
HUAXIN CEMENT 'A'. Annual Report 2007-2009 
CHINA FANGDA GP. 'A'. Annual Report 2007-2009 
FUJIAN CEMENT 'A'. Annual Report 2007-2009 
LIAONING CHENGDA 'A'. Annual Report 2007-2009 
NANJING XINJIEKOU DPSTE. 'A'. Annual Report 2007-2009 
JIANGSU GAOCHUN CERAMICS 'A'. Annual Report 2007-2009 
XIAMEN XGMA MCH.'A'. Annual Report 2007-2009 
CHINA SATCOM GUOMAI COMMUNICATIONS 'A'. Annual Report 
2007-2009 
SHAI.FOSUN PHARM.(GROUP) 'A'. Annual Report 2007-2009 



91 

RENHE PHARMACY 'A'. Annual Report 2007-2009 
XINHU ZHONGBAO 'A'. Annual Report 2007-2009 
CHONG QING DONG YUAN IND.DEV. 'A'. Annual Report 2007-2009 
SHANGHAI SHIMAO 'A'. Annual Report 2007-2009 
TIANJIN GUANGYU DEV.'A'. Annual Report 2007-2009 
GUANGDONG MINGZHU GP.'A'. Annual Report 2007-2009 
JIANGSU HONGTU HI.TECH 'A'. Annual Report 2007-2009 
Taiwan 
QISDA. Annual Report 2007-2009 
SHIHLIN ELEC.& ENGR.. Annual Report 2007-2009 
UNITED MICRO ELTN.. Annual Report 2007-2009 
CHIA HER INDL.. Annual Report 2007-2009 
CHINA MAN-MADE FIBER. Annual Report 2007-2009 
SCI PHARMTECH. Annual Report 2007-2009 
SITRONIX TECHNOLOGY. Annual Report 2007-2009 
MOSEL VITELIC. Annual Report 2007-2009 
CHUNGHWA PICTURE TUBES. Annual Report 2007-2009 
K LASER TECHNOLOGY. Annual Report 2007-2009 
BEHAVIOR TECH COMPUTER. Annual Report 2007-2009 
UB OFFICE SYSTEMS. Annual Report 2007-2009 
UNIVERSAL CEMENT. Annual Report 2007-2009 
CHROMA ATE. Annual Report 2007-2009 
UNIVERSAL MICROELS.. Annual Report 2007-2009 
POWERCOM. Annual Report 2007-2009 
QUINTAIN STEEL. Annual Report 2007-2009 
SHUN ON ELECTRONIC. Annual Report 2007-2009 
KINKO OPTICAL. Annual Report 2007-2009 
EVERGREEN MARINE. Annual Report 2007-2009 
ALLIS ELECTRIC. Annual Report 2007-2009 
CHINA CONTAINER TERMINAL. Annual Report 2007-2009 
Malaysia 
TEK SENG HOLDINGS. Annual Report 2007-2009 
JAVA. Annual Report 2007-2009 
PLB ENGINEERING. Annual Report 2007-2009 
PINTARAS JAYA. Annual Report 2007-2009 
MTD CAPITAL. Annual Report 2007-2009 
MAXTRAL INDUSTRY. Annual Report 2007-2009 
TIMBERWELL. Annual Report 2007-2009 
HPI RESOURCES. Annual Report 2007-2009 
RUBBEREX. Annual Report 2007-2009 
SMPC. Annual Report 2007-2009 
MELEWAR INDUSTRIAL GROUP. Annual Report 2007-2009 
NST.TIMES PRESS (MAL.). Annual Report 2007-2009 



92 

PETRA PERDANA BERHAD. Annual Report 2007-2009 
KEJURUTERAAN SAMUDRA TIMUR. Annual Report 2007-2009 
ESTHETICS INTL.GROUP. Annual Report 2007-2009 
ORIENTAL INTEREST. Annual Report 2007-2009 
LAND & GENERAL. Annual Report 2007-2009 
HONG LEONG INDUSTRIES. Annual Report 2007-2009 
BERJAYA ASSETS. Annual Report 2007-2009 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



93 

 

Appendix 1. Exchange Rate Regime 
 
Pegged regimes: (Muller,Verschoor, 2008) The decade of the 1990s opened with many 
developing countries suffering from a capital inflow ‘problem’. … one major reason 
explaining this problem was the quasi-US dollar peg adopted by many of these 
economies. The maintained exchange rate regimes were no longer viable in light of the 
greatly enhanced integration of these markets with international capital markets. 
 
Exchange rate regime (As of July 31, 2006) 

1) Exchange arrangements with no separate legal tender (41)  
• Another currency as legal tender 

Ecuador El Salvador Kiribati Micronesia Panama Palau 
• CFA Franc Zone 

Benin Cameroon Chad Congo Mali Niger Togo  
• Euro Area 

Austria Belgium  Finland France Germany Greece Ireland Italy 
Luxembourg Netherlands Portugal  Spain 

• ECCU 
Antigua & Barbuda  Dominica  Grenada  St. Lucia 

2) Currency board arrangement (7) 
Hong Kong Bulgaria  Lithuania Bosnia and Herzegovina     
Djibouti  Estonia  

3) Other conventional fixed peg arrangements (including de facto peg 
arrangements under managed floating) (52) 

• Against a single currency 
China, P.R. Vietnam  Egypt Ethiopia  Honduras Iraq  Jordan 
Namibia   Nepal  Pakistan  Saudi Arabia  Ukraine   Venezuela 

• Against a composite 
Fiji  Libyan Arab  Morocco  Samoa Vanuatu 

4) Pegged exchange rates within horizontal bands (6) 
• Within a Cooperative 

Cyprus Denmark  Slovak Rep. Slovenia 
• Other Band Arrangements 

Hungary  Tonga 
5) Crawling pegs (5) 
• Within a Cooperative 

Azerbaijan  Botswana  Costa Rica Nicaragua 
• Other Band Arrangements 

Iran 
6) Managed floating with no preannounced path for exchange rate (51) 
• Within a Cooperative 

Bangladesh India Laos  Croatia Czech Republic Burundi   
• Other Band Arrangements 

Singapore   Malaysia  Thailand  Mongolia  Yemen 
 Russia 

7) Independently floating (25) 
• Within a Cooperative 

Japan  Korea Indonesia  Australia  New Zealand  
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 Canada   Iceland Norway Chile  Mexico  Brazil   
• Other Band Arrangements 

Philippines Turkey  Poland  United Kingdom  United States 
Sweden     Switzerland      South Africa 

 
Exchange rate arrangements with no separate legal tender: The currency of another 
country circulates as the sole legal tender or the member belongs to a monetary or 
currency union in which the same legal tender is shared by the members of the union. 
Currency board arrangements: A monetary regime based on an implicit legislative 
commitment to exchange domestic currency for a specified foreign currency at a fixed 
exchange rate. 
Other conventional fixed peg arrangements: The country pegs its currency at a fixed 
rate to a major currency or a basket of currencies where the exchange rate fluctuates 
within a narrow margin of at most +1% around a central rate. 
Pegged exchange rates within horizontal bands: The value of the currency is 
maintained within margins of fluctuations around a fixed peg that are wider than +1% 
around a central rate. 
Crawling peg: The currency is adjusted periodically in small amounts at a fixed 
preannounced rate or in response to changes in selective quantitative indicators. 
Exchange rates within crawling bands: The currency is maintained within certain 
fluctuation margins around a central rate that is adjusted periodically at a fixed 
preannounced rate or in response to changes in selective quantitative indicators. 
Managed floating with no preannounced path for the exchange rate: The monetary 
authority influences the movements of the exchange rate through active intervention in 
the foreign exchange market without specifying or precommitting to a preannounced 
path for the exchange rate. 
Independent floating: The exchange rate is market determined, with any foreign 
exchange intervention aimed at moderating the rate of change and preventing undue 
fluctuations in the exchange rate, rather than establishing a level for it. 
     
Source: IMF staff reports; IMF recent economic developments; and IMF staff estimates. 
Alan C. Shapiro, Atulya Sarin, Foundations of multinational financial management, 6th 
edition, 2009, published by John Wiley & Sons, Inc. (Textbook). P. 63-64. 
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Appendix 2. Developed Market and Emerging Market 

 
FTSE Group, a provider of economic and financial data, assigns the market status of 
countries as Developed, Advanced Emerging, Secondary Emerging or Frontier on the 
basis of their economic size, wealth, quality of markets, depth of markets, and breadth 
of markets. 
 
FTSE Group is a British provider of stock market indices and associated data services, 
operating out of premises in Canary Wharf. According to the FTSE Group the following 
countries are classified as Developed Countries: 
 
Australia Finland Ireland Netherlands South Korea 
Austria France Israel New Zealand Spain 
Belgium Germany Italy Norway Sweden 
Canada Greece Japan Portugal Switzerland 
Denmark Hong Kong Luxembourg Singapore United Kingdom 

 
The FTSE Group distinguishes between Advanced and Secondary Emerging markets on 
the basis of their national income and the development of their market infrastructure. The 
Advanced Emerging markets are classified as such because they are Upper Middle 
Income GNI countries with advanced market infrastructures or High Income GNI 
countries with lesser developed market infrastructures. 
 
The Advanced Emerging markets are: 
 
Brazil Hungary Mexico  Poland South Africa Taiwan

 
The Secondary Emerging markets are some Upper Middle, Lower Middle and Low 
Income GNI countries with reasonable market infrastructures and significant size and 
some Upper Middle Income GNI countries with lesser developed market infrastructures. 
The Secondary Emerging markets are: 
 
Argentina Chile China  Colombia Czech Republic 
Egypt India  Indonesia  Malaysia Morocco  Pakistan 
 Peru Philippines  Romania Russia Thailand Turkey 
 
MSCI Inc., trading as MSCI Barra, is a provider of investment decision support tools to 
investment institutions. Products include indices and portfolio risk and performance 
analytics for use in managing equity, fixed income and multi-asset class portfolios. 
 
Australia Finland Ireland Norway Switzerland 
Austria France Italy Portugal United Kingdom 
Belgium Germany Japan Singapore United States 
Canada Greece Netherlands Spain  
Denmark Hong Kong New Zealand Sweden  

 
 
 
 



96 

As of April 2009, MSCI Barra classified the following 22 countries as emerging 
markets: 
 
 Brazil  Egypt  Malaysia  Poland Thailand 
 Chile  Hungary  Mexico  Russia Turkey 
 China  India  Morocco  South Africa  
 Colombia  Indonesia  Peru  South Korea  
 Czech Republic Israel  Philippines  Taiwan  

 
Russell Investments is a subsidiary of Northwestern Mutunal and is headquartered in 
Tacoma, Washington, U.S.A. The firm provides investment products and services to 
individuals and institutions in 47 countries. As of June 2009, Russell Investments 
classified the following 26 countries as developed markets: 
 
Australia  France Ireland Netherlands Spain 
Austria Germany Israel New Zealand Sweden 
Belgium Greece Italy  Norway Switzerland 
Canada Hong Kong Japan Portugal United Kingdom 
Denmark Iceland Luxembourg Singapore United States 
Finland     
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Appendix 3. List of Sample Companies 
 
Singapore:  
Action Asia Europtronic Group * Lantrovision (S) * Stratech Systems * 
Aqua-Terra Supply * Grand Banks Yachts MDR * TEE International * 
Beyonics Technology * GRP * Nippecraft Tiong Woon * 
Boardroom Hong Fok * Ramba Energy United Industrial 
Chip English Seng King WAN SSH *  

Hong Kong: 
Aeon Stores (Hong Kong) * Lenovo Group 
Asia Standard International Group * Leroi Holdings * 
Bright International Group * Lippo 
CC Land Holdings Man Yue International Holdings 
Century Legend Holdings Paliburg Holdings 
China Agrotech Holdings Richly Field China Development 
China Foods * Roadshow Holdings 
China Motor Bus Sasa International Holdings 
China Renji Medical Group Sing Tao News 
China Solar Energy Holdings Sun East Technology (Holdings) * 
China Strategic Holdings Sun Hung Kai Properties * 
China Trends Holdings Symphony Holdings * 
Chinese Estates Holdings Syscan Technology Holdings 
Chu Kong Shipping Development Teletas Lottotainment Group 
Daisho Microline Holdings * Termbray Industries International Holdings * 
Esun Holdings * Tsim SHA Tsui Properties 
Goldin Properties Holdings United Energy Group 
Harbour Centre Development Wang Sing International Holdings Group 
Hon Kwok Land Investment * Welling Holding 

China: 
Anhui Fangxing Science and Technology 'A' * Minmetals Development 'A' 
Baoding Swan 'A' Nanhai Developments 'A' 
Chang Chun Eurasia Group 'A' Nanjing Xinjiekou Dpste. 'A' * 
Chifeng Fulong Thermal Power 'A' Nanzhi Fujian 'A' 
China Fangda Group 'A' * Ningxia Dayuan Chemicals 'A' * 
China Satcom Guomai Communications 'A' * Ningxia Orient Tantalum 'A' 
Chong Qing Dong Yuan Industry Development
'A' * 

Renhe Pharmacy 'A' * 

Daye Special Steel 'A' Sanlian Commercial 'A' 
Dazhong Transportation (Group) 'A' Shanghai Dragon 'A' 
Fujian Cement 'A' * Shanghai Fosun Pharmaceutical (Group) 'A' * 
Fujian Expressway Development 'A' Shanghai Kehua Bio Engineering 'A' 
Guangdong Baolihua New Energy Stock 'A' Shanghai Shimao 'A' * 
Guangdong Goworld 'A' Shanghai Tunnel Engineering 'A' 
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Guangdong Mingzhu Group 'A' * Shenzhen Century Plaza Hotel 'A' 
Guangxia (Yinchuan) Industry 'A' * Shenzhen Huaqiang Industry 'A' 
Guizhou Wire Rope 'A' Shenzhen SEG 
Guoxing Rongda Real Estate 'A' Sichuan Lu Tian Hua 'A' * 
Hangzhou Tianmushan Pharmaceutical 
Enterprise 'A' 

Sichuan Swellfun 'A' 

Harbin Hatou Investment 'A' Taifu Industry 'A' * 
Henan Rebecca Hair Products 'A' Tianjin Guangyu Development 'A' * 
Huadian Energy Wuhu Port Storage and Transportation 'A' 
Huaxin Cement 'A' * Xiamen ITG Group 'A' 
Hubei Shuanghuan Science and Technology 'A' Xiamen Xgma Machinery 'A' * 
Hunan Jinjian Cereals Industry 'A' XI'An Catering 'A' 
Jiangling Motors 'A' Xinhu Zhongbao 'A' * 
Jiangsu Gaochun Ceramics 'A' * Yantai Changyu Pioneer Wine 'A' 
Jiangsu Hongtu High Technology 'A' * Zhejiang Golden Eagle 'A' 
Jonjee Hi-Tech Industrial and Commercial 
Holding 'A' 

Zhejiang Mizuda Printing and Dyeing 'A' 

Liaoning Chengda 'A' * Zhejiang Qianjiang 'A' 
Liuzhou Liangmianzhen 'A' Zhejiang Yankon Group 'A' 
Milord Real Estate Development Group 'A'  

Taiwan: 
Allis Electric * Evergreen Marine * Quintain Steel * 
Behavior Technology Computer * Fortune Electric SCI Pharmtech * 
Billionton Systems Fortune Information Systems Shihlin Electric and 

Engineering * 
Chia Her Industrial * K Laser Technology * Shun ON Electronic * 
China Container Terminal * Kinko Optical * Sitronix Technology * 
China Man-Made Fiber * Maywufa UB Office Systems * 
Chroma ATE * Mosel Vitelic * U-Ming Marine Transport 
Chung Fu Chen Yeh Enterprise Optimax Technology United Micro Electronics * 
Chunghwa Picture Tubes * Powercom * Universal Cement * 
Edom Technology Qisda Universal Microelectronics *

Malaysia: 
Berjaya Assets * Land and General * Pintaras Jaya * 
BTM Resources Maxtral Industry * PLB Engineering * 
CCK Consolidated Holdings Melewar Industrial Group * Puncak Niaga Holdings 
Esthetics International Group * Mercury Industries Rubberex * 
Focal Aims Holdings MTD Capital * SMPC * 
Global Carriers Naim Holdings Tek Seng Holdings * 
Hai-O Enterprise New Straits Times Press * the Store 
HIL Industries Nilai Resources Group Timberwell * 
Hong Leong Industries * NV Multi Tong Herr Resources 
HPI Resources * Oriental Interest * TSM Global 
Java * Petra Perdana Berhad *  
Kejuruteraan Samudra Timur * Petronas Gas  

* firm with significant foreign exchange exposure 
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Appendix 4. Summary of Regression Results 
 
*  Significant at a two-sided 10% level 
**  Significant at a two-sided 5% level 
 
Singapore (11 firms under 10% sig. level and 9 firms under 5% sig. level) 

Name Coeffient T1 adj 2R  Coeffient T2 adj 2R  Coeffient T3 adj 2R  
TEE INTERNATIONAL       -1.388 0.098* 0.019 
EUROPTRONIC GROUP       -7.159 0.045** 0.087 
BEYONICS TECH.          
LANTROVISION (S)          
TIONG WOON    2.313 0.079* 0.214 -2.098 0.081* 0.286 
GRP 3.868 0.027** 0.038       
SSH          
AQUA-TERRA SUPPLY          
HONG FOK       -2.909 0.009** 0.433 
STRATECH SYSTEMS          
MDR    -5.060 0.016** 0.112    

Name Coeffient T1-lag adj 2R  Coeffient T2-lag adj 2R  Coeffient T3-lag adj 2R  
TEE INTERNATIONAL -3.512 0.044** 0.092    -1.767 0.021** 0.061 
EUROPTRONIC GROUP    -2.650 0.076* 0.043 7.793 0.017** 0.116 
BEYONICS TECH.       -2.210 0.011** 0.308 
LANTROVISION (S)       -4.430 0.043** 0.033 
TIONG WOON          
GRP          
SSH    1.412 0.080* 0.295    
AQUA-TERRA SUPPLY       -1.735 0.050** 0.273 
HONG FOK          
STRATECH SYSTEMS    3.936 0.045** 0.068    
MDR          



100 

 
Hong Kong (12 firms under 10% sig. level and 10 firms under 5% sig. level) 

Name Coeffient T1 adj 2R  Coeffient T2 adj 2R  Coeffient T3 adj 2R  
DAISHO MICROLINE HDG.    24.852 0.013** 0.24    
CHINA FOODS    15.645 0.049** 0.350    
AEON STORES (HONG KONG)    12.034 0.042** 0.396    
BRIGHT INTERNATIONAL GP. 17.223 0.022** 0.116       
SUN EAST TECH.(HDG.)          
ESUN HOLDINGS          
LEROI HOLDINGS          
SYMPHONY HOLDINGS 10.944 0.063* 0.118 17.041 0.044** 0.254    
ASIA STANDARD 
INTL.GROUP 13.184 0.099*  0.175 19.336 0.013**  0.445 42.70 0.100*  0.273 

TERMBRAY INDS.INTL.HDG.          
HON KWOK LAND INV. 16.432 0.026** 0.145       
SUN HUNG KAI PROPERTIES          

Name Coeffient T1-lag adj 2R  Coeffient T2-lag adj 2R  Coeffient T3-lag adj 2R  
DAISHO MICROLINE HDG.       -108.358 0.027** 0.058 
CHINA FOODS          
AEON STORES (HONG KONG) -13.306 0.032**  12.307 0.039** 0.400    
BRIGHT INTERNATIONAL GP.          
SUN EAST TECH.(HDG.) 29.813 0.095* 0.033       
ESUN HOLDINGS    29.770 0.018** 0.454    
LEROI HOLDINGS    -30.967 0.043** 0.213    
SYMPHONY HOLDINGS          
ASIA STANDARD 
INTL.GROUP          

TERMBRAY INDS.INTL.HDG.    6.895 0.082* 0.092    
HON KWOK LAND INV.          
SUN HUNG KAI PROPERTIES    14.424 0.021** 0.470    
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China (21 firms under 10% sig. level and 12 firms under 5% sig. level) 

Name Coeffient T1 adj 2R  Coeffient T2 adj 2R  Coeffient T3 adj 2R  
GUANGXIA (YINCHUAN) IND. 'A' -11.102 0.032** 0.053       
SICHUAN LU TIAN HUA 'A'       15.910 0.035** 0.091 
TAIFU INDUSTRY 'A'    -9.483 0.075* 0.075    
NINGXIA DAYUAN CHEMS.'A' -10.319 0.082* 0.017       
ANHUI FANGXING SCI. AND TECH. 'A'       24.731 0.024** 0.091 
HUAXIN CEMENT 'A'          
CHINA FANGDA GP. 'A'       15.034 0.081* 0.082 
FUJIAN CEMENT 'A'          
LIAONING CHENGDA 'A'       20.258 0.036** 0.059 
NANJING XINJIEKOU DPSTE. 'A'          
JIANGSU GAOCHUN CERAMICS 'A' -9.595 0.045** 0.022    29.003 0.023** 0.068 
XIAMEN XGMA MCH.'A'       17.759 0.087* 0.14 
CHINA SATCOM GUOMAI 
COMMUNICATIONS 'A'  

        

SHAI.FOSUN PHARM.(GROUP) 'A'          
RENHE PHARMACY 'A'          
XINHU ZHONGBAO 'A'       -18.044 0.074* 0.083 
CHONG QING DONG YUAN IND.DEV. 'A' -9.559 0.047** 0.020       
SHANGHAI SHIMAO 'A' -11.570 0.025** 0.029       
TIANJIN GUANGYU DEV.'A'          
GUANGDONG MINGZHU GP.'A'          
JIANGSU HONGTU HI.TECH 'A'          
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Name Coeffient T1-lag adj 2R  Coeffient T2-lag adj 2R  Coeffient T3-lag adj 2R  
GUANGXIA (YINCHUAN) IND. 'A'          
SICHUAN LU TIAN HUA 'A'       -13.169 0.070* 0.147 
TAIFU INDUSTRY 'A'          
NINGXIA DAYUAN CHEMS.'A'          
ANHUI FANGXING SCI. AND TECH. 'A'          
HUAXIN CEMENT 'A'       -16.573 0.039** 0.092 
CHINA FANGDA GP. 'A'          
FUJIAN CEMENT 'A'       -15.242 0.098* 0.047 
LIAONING CHENGDA 'A'          
NANJING XINJIEKOU DPSTE. 'A'    -9.988 0.040** 0.191    
JIANGSU GAOCHUN CERAMICS 'A'          
XIAMEN XGMA MCH.'A'       -18.838 0.066* 0.031 
CHINA SATCOM GUOMAI 
COMMUNICATIONS 'A' 

      17.639 0.094* 0.053 

SHAI.FOSUN PHARM.(GROUP) 'A'       -12.815 0.087* 0.038 
RENHE PHARMACY 'A'       -14.356 0.035** 0.082 
XINHU ZHONGBAO 'A'          
CHONG QING DONG YUAN IND.DEV. 'A'          
SHANGHAI SHIMAO 'A'          
TIANJIN GUANGYU DEV.'A' -13.078 0.043** 0.028       
GUANGDONG MINGZHU GP.'A' 8.054 0.095* 0.008       
JIANGSU HONGTU HI.TECH 'A' 11.556 0.025** 0.028       
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Taiwan (22 firms under 10% sig. level and 19 firms under 5% sig. level) 

Name Coeffient T1 adj 2R  Coeffient T2 adj 2R  Coeffient T3 adj 2R  
QISDA -2.575 0.014** 0.083      
SHIHLIN ELEC.& ENGR.          
UNITED MICRO ELTN. -1.313 0.044** 0.209 -2.000 0.022** 0.507    
CHIA HER INDL. -3.663 0.005** 0.122 -3.479 0.017** 0.167    
CHINA MAN-MADE FIBER -1.587 0.089* 0.135       
SCI PHARMTECH 2.278 0.050** 0.039       
SITRONIX TECHNOLOGY -1.704 0.086* 0.156       
MOSEL VITELIC -3.571 0.015** 0.097       
CHUNGHWA PICTURE TUBES -1.370 0.079* 0.181 -2.347 0.050** 0.262    
K LASER TECHNOLOGY          
BEHAVIOR TECH COMPUTER       -6.314 0.064* 0.086 
UB OFFICE SYSTEMS       4.735 0.055* 0.096 
UNIVERSAL CEMENT       -2.140 0.030** 0.341 
CHROMA ATE          
UNIVERSAL MICROELS. -2.334 0.026** 0.171       
POWERCOM -4.556 0.001** 0.087       
QUINTAIN STEEL       -1.815 0.096* 0.302 
SHUN ON ELECTRONIC          
KINKO OPTICAL          
EVERGREEN MARINE          
ALLIS ELECTRIC -1.364 0.081* 0.138       
CHINA CONTAINER TERMINAL -1.3909 0.000** 0.308       
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Name Coeffient T1-lag adj 2R  Coeffient T2-lag adj 2R  Coeffient T3-lag adj 2R  
QISDA          
SHIHLIN ELEC.& ENGR.       -2.053 0.005** 0.156 
UNITED MICRO ELTN. 1.174 0.070* 0.211       
CHIA HER INDL.          
CHINA MAN-MADE FIBER -1.722 0.066* 0.139    -2.933 0.001** 0.410 
SCI PHARMTECH       -1.679 0.028** 0.197 
SITRONIX TECHNOLOGY       2.268 0.022** 0.297 
MOSEL VITELIC       -2.383 0.100* 0.178 
CHUNGHWA PICTURE TUBES          
K LASER TECHNOLOGY -1.332 0.100* 0.126       
BEHAVIOR TECH COMPUTER          
UB OFFICE SYSTEMS    -7.005 0.000** 0.243    
UNIVERSAL CEMENT          
CHROMA ATE    -2.912 0.012** 0.467    
UNIVERSAL MICROELS.          
POWERCOM          
QUINTAIN STEEL    -3.632 0.054* 0.223 -2.494 0.002** 0.313 
SHUN ON ELECTRONIC -2.323 0.017** 0.082       
KINKO OPTICAL    -2.895 0.050** 0.216    
EVERGREEN MARINE       -1.021 0.079* 0.336 
ALLIS ELECTRIC    -2.234 0.030** 0.322    
CHINA CONTAINER TERMINAL          
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Malaysia (19 firms under 10% sig. level and 10 firms under 5% sig. level) 

Name Coeffient T1 adj 2R  Coeffient T2 adj 2R  Coeffient T3 adj 2R  
TEK SENG HOLDINGS          
JAVA          
PLB ENGINEERING          
PINTARAS JAYA 2.987 0.013** 0.128       
MTD CAPITAL -1.367 0.050** 0.223       
MAXTRAL INDUSTRY       -5.372 0.027** 0.044 
TIMBERWELL -1.845 0.085* 0.053       
HPI RESOURCES       -2.914 0.050** 0.074 
RUBBEREX       -1.572 0.080* 0.024 
SMPC 3.156 0.099* 0.044      
MELEWAR INDUSTRIAL GROUP 2.538 0.084* 0.268       
NST.TIMES PRESS (MAL.)       -1.841 0.078* 0.035 
PETRA PERDANA BERHAD          
KEJURUTERAAN SAMUDRA TIMUR       -2.021 0.057* 0.035 
ESTHETICS INTL.GROUP          
ORIENTAL INTEREST    -2.491 0.005** 0.128    
LAND & GENERAL       -2.660 0.072* 0.104 
HONG LEONG INDUSTRIES       -1.380 0.011** 0.070 
BERJAYA ASSETS          
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Name Coeffient T1-lag adj 2R  Coeffient T2-lag adj 2R  Coeffient T3-lag adj 2R  
TEK SENG HOLDINGS    2.146 0.073* 0.110    
JAVA    2.764 0.052* 0.230    
PLB ENGINEERING -3.158 0.001** 0.272 1.997 0.088* 0.044    
PINTARAS JAYA -3.001 0.005** 0.141       
MTD CAPITAL          
MAXTRAL INDUSTRY          
TIMBERWELL          
HPI RESOURCES          
RUBBEREX -0.652 0.036** 0.081       
SMPC          
MELEWAR INDUSTRIAL GROUP       -1.310 0.066* 0.095 
NST.TIMES PRESS (MAL.)          
PETRA PERDANA BERHAD -1.851 0.011** 0.340    -1.623 0.078* 0.123 
KEJURUTERAAN SAMUDRA TIMUR          
ESTHETICS INTL.GROUP -1.132 0.107* 0.138       
ORIENTAL INTEREST          
LAND & GENERAL          
HONG LEONG INDUSTRIES -1.757 0.008** 0.169       
BERJAYA ASSETS -3.111 0.034** 0.237    -1.849 0.009** 0.170 
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Appendix 5. 44 Firms’ Names and Foreign Sales Ratios 
 

Foreign sales ratio% 
Country 

2009 2008 2007 

Singapore    

MDR 1.87 2.93 5.17 

TEE INTERNATIONAL 0.45 8.14 5.37 

STRATECH SYSTEMS 35.40 11.36 16.77 

TIONG WOON 34.15 36.36 56.16 

GRP 44.89 45.29 48.92 

LANTROVISION (S) 50.79 44.61 52.99 

SSH 68.77 55.38 68.07 

BEYONICS TECH. 97.80 95.96 90.75 

EUROPTRONIC GROUP 99.47 98.91 98.55 
HongKong    

SUN HUNG KAI PROPERTIES 3.81 3.09 2.20 

ASIA STANDARD INTL.GROUP 14.86 10.17 7.62 

AEON STORES (HONG KONG) 44.53 42.98 35.07 

ESUN HOLDINGS 53.71 46.13 49.78 

HON KWOK LAND INV. 5.25 74.81 73.61 

DAISHO MICROLINE HDG. 80.09 79.74 90.14 

CHINA FOODS 90.00 90.00 90.00 

TERMBRAY INDS.INTL.HDG. 98.96 96.59 78.10 

LEROI HOLDINGS 99.00 90.00 90.00 

BRIGHT INTERNATIONAL GP. 92.95 92.34 95.13 

SYMPHONY HOLDINGS 99.65 99.80 99.78 
China    

HUAXIN CEMENT 'A' 0.43 0.94 0.00 

GUANGXIA (YINCHUAN) IND. 'A' 2.82 2.24 2.40 

XIAMEN XGMA MCH.'A' 5.58 5.94 3.48 

CHINA FANGDA GP. 'A' 7.41 14.76 9.80 

ANHUI FANGXING SCI. AND TECH. 'A' 12.72 16.43 25.54 

SHAI.FOSUN PHARM.(GROUP) 'A' 17.38 22.99 28.60 

LIAONING CHENGDA 'A' 25.37 30.41 26.21 

JIANGSU GAOCHUN CERAMICS 'A' 45.66 42 32.40 

Taiwan    

ALLIS ELECTRIC 0.00* 0.00* 0.00* 

CHINA CONTAINER TERMINAL 0.00* 0.00* 0.00* 

SHIHLIN ELEC.& ENGR. 15.64 13.47 14.70 

CHROMA ATE 27.06 28.64 25.93 

MOSEL VITELIC 36.98 25.75 24.19 

CHINA MAN-MADE FIBER 29.52 28.14 30.28 
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CHIA HER INDL. 38.08 38.32 35.63 

UNIVERSAL CEMENT 36.46 45.34 43.49 

UB OFFICE SYSTEMS 42.45 48.38 48.13 

QISDA 42.94 50.71 51.55 

SITRONIX TECHNOLOGY 71.09 61.13 57.63 

UNITED MICRO ELTN. 61.82 70.18 62.03 

SHUN ON ELECTRONIC 81.82 91.01 56.09 

SCI PHARMTECH 82.12 77.87 77.57 

KINKO OPTICAL 88.93 64.68 90.00 

POWERCOM 81.17 89.88 79.98 

UNIVERSAL MICROELS. 86.58 84.52 85.23 

K LASER TECHNOLOGY 95.02 95.54 83.38 

BEHAVIOR TECH COMPUTER 91.52 95.06 96.45 

CHUNGHWA PICTURE TUBES 96.13 95.99 93.24 

EVERGREEN MARINE 100.00 100.00 100.00 

Malaysia    

SMPC 13.17 4.26 8.83 

KEJURUTERAAN SAMUDRA TIMUR 0.00 7.99 25.38 

PETRA PERDANA BERHAD 18.21 12.81 9.09 

MTD CAPITAL 17.98 17.38 7.37 

HPI RESOURCES 17.50 17.00 14.92 

ORIENTAL INTEREST 22.32 29.17 29.39 

LAND & GENERAL 99.90 0.05 0.19 

TIMBERWELL 0.00 35.00 70.00 

TEK SENG HOLDINGS 38.19 35.82 43.48 

ESTHETICS INTL.GROUP 53.10 51.29 39.20 

RUBBEREX 77.86 67.99 31.64 
 
* In Taiwan, if a foreign sale to total sales ratio is zero, it means that this ratio is lower 
than 10 percent or the firm is Domestic firm (2613code). 
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Appendix 6. 13 Firms’ Names and Foreign Exchange 
Derivatives 

 

Country    foreign exchange derivatives   
foreign sales 

Singapore  

SSH 1.747312  

Hong Kong   

DAISHO MICROLINE HDG. 0.002757  

ASIA STANDARD INTL.GROUP 0.071513  

Taiwan   

SITRONIX TECHNOLOGY 0.000220  

SCI PHARMTECH 0.001093  

UNITED MICRO ELTN. 0.001107  

QISDA 0.000837  

UNIVERSAL CEMENT 0.002809  

CHUNGHWA PICTURE TUBES 0.000976  

SHIHLIN ELEC.& ENGR. 0.001237  

KINKO OPTICAL 0.005666  

EVERGREEN MARINE 0.004382  

CHINA MAN-MADE FIBER 0.016353  
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