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Abstract 

In this thesis, we analyze premium relationship of American depositary receipts (ADR) and 

their underlying shares. Several researchers have previously identified the main variables 

influencing the construction of ADR premium of cross-listed companies. The aim of this study 

is to investigate to what extent the main variables affect differently the construction of ADR 

premium in crisis period. For the purpose of the study, two periods are defined.  The period 

from June 2006 to October 2007 represents the non-crisis period whereas the period from 

October 2007 to March 2009 represents the crisis period. Our cross-listing sample consists of 

companies that have level II and level III ADR listed on the NYSE and the NASDAQ over the 

two periods. The tested variables influencing the premium are the liquidity, the currency 

exchange rate, the home and US market and the volatility. The liquidity is measured according 

to two ratios, the Amihud ratio and the turnover ratio. The currency exchange rate is the 

current exchange rate denominated in US dollar.  The home markets are the reference indexes 

of the home country to which the underlying share of the ADR belong. The S&P 500 Index is 

used as a proxy for the US market. Finally, the US market volatility is analyzed with the 

CBOE VIX volatility Index. Multiple and simple OLS regressions are used to analyze the 

impacts of variables on ADR premium. The T-statistic is chosen to test the explanatory power 

of variables. The regressions are divided in three main parts. The first one is dedicated to the 

liquidity variables, then the second one to the home and US market, currency exchange rate 

and CBOE VIX volatility Index. Finally the last part keeps only the variables with the stronger 

explanatory power in order to define two equations of the factor influencing mostly the 

premium. We have found that crisis strongly modifies the relationship between ADR premium 

and the main variables.  In crisis period, the regressions show that liquidity becomes a factor 

with a greater explanatory power of ADR premium.  However the other main variables 

experience the opposite effect with a much lower T-test in times of crisis. It seems that the 

currency exchange rate, the home and US market as well as the volatility lose their 

explanatory power in times of crisis to the benefit of liquidity variables. 
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1. Introduction 

In this chapter we will explain how our research was stated. Beginning to a general framework 

of our research, we will then define our problem and our research question in order to describe 

the purpose of our study. Afterwards we will delimitate the scope of our research and define 

the main concepts we will use. Our introduction will end up with a summary of how our study 

will be organized. 

1.1. Background of the research problem 

The growing importance of globalization is an important factor that has been emphasized by 

the recent crisis.  The national markets are more and more inter-connected and dependent to 

each other. The foreign direct investment –FDI- shows this trend. FDI was for example 0.5 

trillion in 2003 and reached 2.5 trillion by the end of 2006 (The World Bank, 2013). The 

world of finance embraces globalization. Nowadays, the financial markets are increasingly 

integrated. Today more than ever anyone can buy and sell shares, bonds, options at almost any 

place over the world whether it is via the Internet or by phone via brokers. 

 

The actual growing globalization also offers today new opportunities for investors and 

companies. On the one hand investors get access of companies everywhere in the world; on 

the other hand the companies have more potential investors in order to raise capital.  One of 

the increasingly popular means to facilitate the matching of the world supply and demand is 

the cross-listing. Cross-listed companies are companies listed in two or more market places. 

As an example, a Swedish company listed in Sweden can choose to be also cross-listed in 

Japan or in the US. Thus investors have an easy access of new investment opportunities 

whereas the cross-listed companies can raise capital more easily. 

  

Cross-listing has specific attributes creating deviation from the law of one price. Our research 

will focus specially on the following important aspect of the cross-listed companies: the price 

difference after conversion into the same currency of the company listed on several stock 

exchanges. In order to compare prices in each stock exchange, monetary conversion is 

necessary since share prices are denominated in several currencies. The difference of price is 

called premium or ADR premium or ADR discount when the difference is negative. It is 

interesting to notice that cross-listed companies have usually different stock prices according 

to the market place where they are cross-listed. Why do we have differences between those 

stock prices? According to the law of one price, the same asset should be valued at the same 

price. The reasons of the price difference are discussed in the literature review later on. 

According to Roosenboom and Van Dijk (2009), the markets where the company is cross-

listed, as well as the exchange rate emerge as the main variables responsible for the ADR 

premium. Some other factors that generally affect a stock price have also been found such as 

liquidity or volatility. Some models trying to explain the ADR premium construction exist, 

however a research gap can be identified. Previous studies use data from periods with normal 

market conditions. Yet the crises occur more and more often. We believe that the market 

conditions during crisis make the models irrelevant or obsolete. Through our study, the 

objective is to understand how the variables affecting the ADR premium influence the 

premium during crisis and non-crisis periods. 



2 

 

  

Six years ago, a huge financial crisis has hit the world. The 2007 crisis of the subprime has 

had a huge impact not only on the financial market but also on the world real economy. In one 

year, the world market capitalization of listed companies –as of percentage of GDP- has 

dropped from 118 at the end of 2006 to 58 at the end of 2007 (The World Bank, 2013). The 

crisis does not seem to be completely over. Some systemic consequences caused by this crisis 

are still visible today even though many indicators show the hardest moment is ended. For 

example the foreign direct investment has increased from 1.1 trillion in 2009 to 1.6 trillion in 

2011 or keeping the previous example, the market capitalization has increased to 88.1 in 2010 

(The World Bank, 2013). Since the crisis has had a huge impact on the market, is global and 

recent, it seems opportune to analyze the subprime crisis, to a certain extent the impact of the 

crisis on the ADR premium and how it is influenced by the factors that usually affect the ADR 

premium. In other words, the construction of the ADR premium model for the crisis period 

will be based on data collected from the crisis of 2007. 

 

1.2. Statement of Problem 

During normal market conditions cross-listed companies have received much attention from 

the research community. Miller or Karolyi who are two of the most active researchers in the 

area of cross listing had significant contribution the past few years. Their scientific 

contributions allow today to know the main factors influencing the premium existing for 

cross-listed companies. However we can wonder whether the ADR premium and the factors 

influencing it behave identically during economic downturn or stock market crash. As a 

general assumption, we wonder whether the factors that state the premium during normal 

market conditions have the same impact when economic crisis occurs.  

This general assumption comes from an observation: financial crisis modifies many inter-

connected parameters that take part in the process of security pricing. For example, the 

volatility of the market that is an indicator of fear increases significantly, the trading volume 

changes, the indexes drop, the foreign exchange rate change as well. In other words, the 

pattern on which the factors of the ADR premium are based on seems to be modified during a 

crisis period.  

As a consequence the model defined by the previous researches may be irrelevant during some 

specific periods. With our study we will try to understand whether or not the variables making 

the ADR premium have the same weight as a period with normal market conditions in the 

creation of the premium. Then the objective is to define another model that could be used 

instead during crisis periods. 

1.3. Research Questions 

As explained previously, models in previous research have been developed to explain the 

construction of the ADR premium during periods with normal market conditions. This period 

in the study is called non-crisis period. The aim of the study is to understand to what extent the 

factors influencing the ADR premium affect differently the premium during crisis. In other 

words, the objective is to study the impact that a crisis can have on the model explaining the 

construction of the ADR premium. We believe that the identified patterns from the previous 
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research are not applicable during crisis. Therefore the following research question will be 

asked in order to guide our paper: 

To what extent is the ADR premium built on the same pattern during crisis as during a non-

crisis period? 

In other words, the study targets to build two multivariate ADR premium models with the 

same independent variables that were identified in previews research. Then the weight of each 

independent variable of both periods is compared to understand which one of the variables 

influences the ADR premium construction differently during crisis. 

1.4. Purpose of the Study 

The purpose of the study may vary according to the studied topic, the identified research gap 

and the ambition of the study. Thus, the purpose can have different forms. The research has 

the possibility to be exploratory, descriptive, analytical or explanatory and predictive. They 

are classified from the more basic to the more advanced form. Exploratory research is 

associated with few previous studies or no earlier research. This research looks for patterns. 

Descriptive research is conducted to describe phenomena as they exist. However our research 

is rather analytical. This is a type of research that tries to explain and analyze phenomena 

(Robson, 2002, p. 59). Thus this study is not only descriptive but goes beyond. In our research, 

we analyze the phenomena of ADR premium in trying to understand how it is influenced by 

different independent variables during crisis. Even though the influence of factors is measured, 

the findings cannot be generalized up to predicting the future ADR premium. Our research is 

therefore not predictive.  

In order to answer this question we will first focus on the delimitation of the crisis period. It 

also means that we will have to define a non-crisis period, in order to compare the impact of 

the crisis. Then we will have to find the main variables that influence ADRs premium. If these 

variables are not easily measurable, proxies will be used. Afterwards we will define and select 

the sample that will be analyzed. When all previous steps are done, the collection of data will 

be made according to what has been defined for the crisis period, the variables and the sample. 

Observations will be made in order to start properly the analysis. Last but not least, the 

comparison of the effect of each variable on the ADR premium between the two periods will 

be made using OLS regression analysis. 

The research conducted by Chan et al. (2008) is a key component of our research. Their article 

will guide us through the main parts since they analyzed the influence of liquidity for ADR 

premium. However, our research is different in many aspects. Among them, we analyze the 

impact of variables on the ADR premium construction during a crisis and a period of growth. 

Our research is new since the analyzed periods are different, the sample is not the same and 

the proxies used differ to some extent. Moreover we do a comparison of two different market 

conditions to understand whether or not the variables impact similarly the ADR premium 

whatever the period. Even if Chan et al. article has been really helpful, we did not hesitate to 

change some points to adapt to our research problem, the current availability of the data and 

the time we dispose to conduct our research. 
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1.5. Audience  

The audience we target with our research is people that have a minimum basic knowledge in 

finance and economy. A certain amount of economic and financial terms or concepts are taken 

as granted and are therefore not defined. Only advanced concepts and the most relevant terms 

are precisely defined for the best understanding of our readers. Thus, every concepts and terms 

related to cross-listing are explained to ensure a smooth reading. Our research tries to create 

knowledge more precisely for any international investors that may have an interest in 

investing in cross-listed companies. Our research can also help the financial managers of 

companies to understand how the cross-listing works, the advantages and disadvantages and 

chiefly the phenomena of ADR premium construction during two specific periods: crisis and 

non-crisis period. Our study will be relevant whatever the nationality of the investor since the 

study is based on an international sample of 9 countries. The study targets therefore a broad 

range of people with different background. Each of them will have an access of knowledge 

that were accumulated around ADR and will understand the ADR premium in a context of 

crisis. 

1.6. Delimitations 

Our aim is to build a new ADR premium model that is adapted to crisis conditions and to 

analyze the differences between this model and the ADR premium model for a non-crisis 

period. The second model will be also built with the same methods as the first one to ensure 

that the two models are comparable. In order to make general models for the crisis period and 

the non-crisis period, two periods in which we will collect data must be determined. 

We decided to define two periods that follow each other as recent as possible and that are truly 

reflecting the crisis and the non-crisis. Given our study analyses countries from around the 

world, we based our analysis on historical data from the MSCI World index to determine the 

two sub-periods. MSCI World is an index of more than 1600 listed companies around the 

world (MSCI, 2013). More details about the time horizon are given later in the empirical 

observations chapter.  

 

The two analyzed sub-periods: 

 June 26, 2006 – October 31, 2007: the non-crisis period characterized by a bullish 

market. 

 October 31, 2007 – March 6, 2009: the crisis period characterized by a bearish market. 

 

The total duration of the overall period equals to around 3 years of data.  The period is not 

longer since we want a crisis period that truly reflects crisis. After March 6, 2009 some 

analysts may start to think the crisis is already over. The crisis period do not combine several 

crises given the limited amount of time allocated for our research.  

1.7. Organization of the Study 

Chapter 1: Introduction  

This introduction chapter helps the reader to come into this research by giving a quick and 

comprehensive view of what will be focused in our research. Based on previously mentioned 

research question, the rest of our paper will be constructed as explained hereafter.   

Chapter 2: Research methodology  
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First, the methodology is explained in order to give to the reader an overview of the way we 

conceive our research. Indeed, the methodology chapter is important since it will show to the 

readers the philosophical approach used, the strategy and the design implemented, but also the 

quality criteria we tried to reach and the ethical considerations we tried to take into account. 

Chapter 3: Background of the study  

Then we give essential backgrounds to readers about cross-listing in order for them to 

understand easily what will be doing afterwards. 

Chapter 4: Theoretical framework  

After this background review, we give an overview of the theoretical framework needed to 

conduct our research. This chapter is important since it links what has been researched so far 

to the research area of ADR. Because our study is on the ADR premium, an emphasis in this 

chapter is made on this specific area. 

Chapter 5: Empirical observations  

Then we start our empirical observations. In this chapter it is explained how the observations 

have to be made and sum up the observed data. It is a key chapter since all analyses will be 

based on these observed data. The comprehension of the following analyzes depend on this 

chapter. 

Chapter 6: Analysis and discussion  

Afterwards we analyze and discuss our empirical observations in order to answer our research 

question. All our hypotheses are tested on this chapter. This chapter is the heart of our 

research. 

At the end of our paper, we conclude what has been important, giving an overview of general 

results of our research, but also mitigate them. We also give guidelines to some further 

research that could help to go deeper on the research. This chapter is also important since it 

synthesizes all the work and the findings that have been done during the paper, helping the 

reader to memorize the most important findings. 

1.8. Definition of concepts 

This section introduces the main concepts that are required to understand easily the content of 

our study. Our audience is rather broad. Therefore some concepts have to be clearly explained. 

Numerous definitions are from the website Investopedia. We are aware that Investopedia is 

not the most academic source to explain financial concepts. However it remains a good quality 

dictionary for Finance. Many financial managers daily use this source as a reliable dictionary.  

American Depositary Receipts: “A negotiable certificate issued by a U.S. bank representing a 

specified number of shares (or one share) in a foreign stock that is traded on a U.S. exchange. 

ADRs are denominated in U.S. dollars, with the underlying security held by a U.S. financial 

institution overseas. ADRs help to reduce administration and duty costs that would otherwise 

be levied on each transaction.” (Investopedia, 2013) 

Arbitrage: “the simultaneous purchase and sale of the same, or essentially similar, security in 

two different markets for advantageously different prices.” (Sharpe & Alexander, 1990) 
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Auction market: “A market in which buyers enter competitive bids and sellers enter 

competitive offers at the same time. The price a stock is traded represents the highest price 

that a buyer is willing to pay and the lowest price that a seller is willing to sell at. Matching 

bids and offers are then paired together and the orders are executed. ” (Investopedia, 2013) 

Cross-listing: “The listing of a company's common shares on a different exchange than its 

primary and original stock exchange. In order to be approved for cross-listing, the company in 

question must meet the same requirements as any other listed member of the exchange, such 

as basic requirements for the share count, accounting policies, filing requirements for financial 

reports and company revenues.” (Investopedia, 2013) 

Custodian bank: “A financial institution that holds customers' securities for safekeeping so as 

to minimize the risk of their theft or loss. A custodian holds securities and other assets in 

electronic or physical form. Since they are responsible for the safety of assets and securities 

that may be worth hundreds of millions or even billions of dollars, custodians generally tend to 

be large and reputable firms.” (Investopedia, 2013) 

Dealer market: A market where dealers are assigned for specific securities. The dealers create 

liquid markets by purchasing and selling against personal inventory. ” (Investopedia, 2013) 

Depositary bank: “A bank organized in the U.S. which oversees all the stock transfer and 

agency services in connection with a depositary receipt program. The depositary arranges for 

the custodian to accept deposits of ordinary shares, issues negotiable receipts for the shares, 

maintains the register of holders to reflect all transfers and exchanges, distributes dividends in 

U.S. dollars, handles shareholder inquiries and correspondence, and distributes annual, interim 

and other shareholder reports, and proxy materials.” (JP Morgan, 2013) 

Depositary Receipts: “A negotiable financial instrument issued by a bank to represent a 

foreign company's publicly traded securities. The depositary receipt trades on a local stock 

exchange.” (Investopedia, 2013) 

Diversification:” A risk management technique that mixes a wide variety of investments 

within a portfolio. The rationale behind this technique contends that a portfolio of different 

kinds of investments will, on average, yield higher returns and pose a lower risk than any 

individual investment found within the portfolio.” (Investopedia, 2013) 

Efficient Market Hypothesis: “An investment theory that states it is impossible to "beat the 

market" because stock market efficiency causes existing share prices to always incorporate 

and reflect all relevant information. According to the EMH, stocks always trade at their fair 

value on stock exchanges, making it impossible for investors to either purchase undervalued 

stocks or sell stocks for inflated prices.” (Investopedia, 2013) 

Information disclosure: “The act of releasing all relevant information pertaining to a company 

that may influence an investment decision. In order to be listed on major U.S. stock 

exchanges, companies must follow all of the Securities and Exchange Commission's 

disclosure requirements and regulations.“ (Investopedia, 2013) 
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Law of one price: “The theory that the price of a given security, commodity or asset will have 

the same price when exchange rates are taken into consideration. The law of one price is 

another way of stating the concept of purchasing power parity.” (Investopedia, 2013) 

Market liquidity: “The degree to which an asset or security can be bought or sold in the market 

without affecting the asset's price. Liquidity is characterized by a high level of trading activity. 

Assets that can be easily bought or sold are known as liquid assets.” (Investopedia, 2013) 

Market segmentation: “A marketing term referring to the aggregating of prospective buyers 

into groups (segments) that have common needs and will respond similarly to a marketing 

action. Market segmentation enables companies to target different categories of consumers 

who perceive the full value of certain products and services differently from one another.” 

(Investopedia, 2013) 

Market sentiment: “The overall attitude of investors toward a particular security or larger 

financial market. Market sentiment is the feeling or tone of a market, or its crowd psychology, 

as revealed through the activity and price movement of the securities traded in that 

market.”(Investopedia, 2013) 

MSCI: “The MSCI World Index captures large and mid-cap representation across 24 

Developed Markets (DM) countries*. With 1,606 constituents, the index covers approximately 

85% of the free float-adjusted market capitalization in each country.” (MSCI, 2013) 

Over The Counter: “A security traded in some context other than on a formal exchange such 

as the NYSE, TSX, AMEX, etc. The phrase "over-the-counter" can be used to refer to stocks 

that trade via a dealer network as opposed to on a centralized exchange. It also refers to debt 

securities and other financial instruments such as derivatives, which are traded through a 

dealer network.” (Investopedia, 2013) 

Random walk: “he theory that stock price changes have the same distribution and are 

independent of each other, so the past movement or trend of a stock price or market cannot be 

used to predict its future movement.” (Investopedia, 2013) 

Systematic risk: “The risk inherent to the entire market or entire market segment. Also known 

as un-diversifiable risk or market risk." (Investopedia, 2013) 

Transaction costs: “Expenses incurred when buying or selling securities. Transaction costs 

include brokers' commissions and spreads (the difference between the price the dealer paid for 

a security and the price the buyer pays). The transaction costs to buyers and sellers are the 

payments that banks and brokers receive for their roles in these transactions. There are also 

transaction costs in buying and selling real estate. These fees include the agent's commission 

and closing costs such as title search fees, appraisal fees and government fees.” (Investopedia, 

2013) 

Volatility: “A statistical measure of the dispersion of returns for a given security or market 

index. Volatility can either be measured by using the standard deviation or variance between 

returns from that same security or market index. Commonly, the higher the volatility, the 

riskier the security” (Investopedia, 2013)  
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2. Research Methodology 

In this chapter we will define, explain and justify the different choices we made regarding 

our methodology. Then they will be applied to conduct our research. Sauders summarizes the 

methodological assumptions as a research onion that helps to “depict the issues underlying the 

choice of data collection techniques and analysis procedures” (Saunders, 2012, p.126). The onion 

will be a roadmap for the explanations of our research methods from the introduction to the 

conclusion. The different sections try to respect the layers of the onion. The research onion below 

summarizes our choices. 

  

 

2.1. Choice of the topic 

There are several reasons explaining our willingness to write a thesis in the field of finance. 

First of all, we think Finance is a very interesting field in business to study. We both have 

Finance education background and are particularly interested in the pricing of securities and 

the theories like the law of one price or the arbitrage opportunities. Janne Äijö who is our 

supervisor suggested us some research areas that may be interesting including the cross-

listing. After many readings and discussions, we decided to focus on the cross-listing in the 

US since the American financial market consists today of most of the cross-listed companies 

in the world. An important load of work has been achieved in order to understand this concept 

and to find potential research gap connected to the theories relating to the pricing. We thought 

Figure 1: The research ‘onion’ of the study, Source: Saunders et al. (2012, p. 128) 



9 

 

interesting to study the difference of price between the stock exchanges for the cross-listed 

companies in the US. Few researchers extensively do research on this hot topic; however some 

research gaps have been left. 

2.2. Methodological assumptions 

The methodological choices in research are core of the work since it consists of key 

assumptions about how knowledge is perceived and how it is obtained. Methodological 

assumptions also reveal how the researchers conceive the world. In other words, the 

assumptions highly influence and build all the research. For those reasons, it is a core step in 

the process of writing a thesis (Bryman & Bell, 2007 p.15, 16). 

2.2.1. Epistemological consideration 

“An epistemological issue concerns the question or what is (or should be) regarded as 

acceptable knowledge in a discipline” (Bryman & Bell, 2011 p. 15). In other words it raises 

the question of whether or not the social word can be studied with the same principles than the 

natural science (Bryman & Bell, 2011 p. 15). Two different epistemological approaches can be 

identified: positivism and interpretivism. 

 

Positivism is what is usually used by natural scientists. The basics of positivism is that the 

research “must (and presumably can) be conducted in a way that is value free (that is, 

objective)” (Bryman & Bell, 2011 p. 15). Interpretivism takes the other way around. 

Interpretivism “is predicated upon the view that a strategy is required that respects the 

differences between people and the objects of the natural sciences and therefore requires the 

social scientist to grasp the subjective meaning of social action” (Bryman & Bell, 2011 p. 17). 

 

Our research is made according the positivism epistemological consideration. We try to 

understand whether the relations that exist among the premium or discount of cross-listed 

companies remain similar in crisis times. The subjectivity with which individuals may see the 

premium or the discount of cross-listed companies or the different variables will be pushed 

away of our research. Our research question will be answered according to value-free data, 

based on statistical tests. 

2.2.2. Ontological orientation 

“Questions of social ontology are concerned with the nature of social entities” (Bryman & 

Bell, 2011 p. 20). In other word, ontology is the way we see the world in our research. Two 

visions of the world can be seen as opposed to one another: the objectivism approach and the 

constructionism approach. 

 

Objectivism is an ontological stance that infers that all social phenomena and their influences 

are independent from social actors. Therefore organizations have a reality; they have an 

existence which is external to individuals. Individuals are part of the organization. 

Constructivism is another kind of ontological consideration that asserts that social phenomena 

and their meanings are continually being accomplished by individuals and social actors. It 

implies that all the social phenomena and their meanings are in a constant state of revision. 

Hence the social reality is dependent by the social actors.  (Bryman & Bell, 2011 p. 20-21). 
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Since our research will be based on historical and financial data supplied by DataStream, the 

natural sciences method is applied. We take observations as if they exist independently from 

the behavior of individuals. The data reality is not dependent on the social actors but has a 

reality that cannot be regularly revised. Thus we use an objectivist orientation in order to 

conduct our research (Bryman & Bell, 2011 p. 20-21). 

2.2.3. The logic of the research 

The logic of the research may be inductive or deductive. On a deductive approach, the 

researcher deduces hypotheses based on what is known in a particular area such as theoretical 

considerations. These hypotheses will be then tested based on empirical observations and 

analyzed in order to know whether or not they are true (Bryman & Bell, 2011 p.11). 

On the other hand, in an inductive approach “theory is the outcome of the research” (Bryman 

& Bell, 2011 p. 13). It means that the observations and the analysis must be generalizable in 

order to assess a theory. New phases may arise in a deductive approach since the observations 

conducted in order to find theory may need more empirical observations in order to state the 

theory. 

We chose a deductive approach here for several reasons. It can be summarized by the three 

issues that Saunders et al. (2003) mention for choosing between deductive or inductive 

approach: the time, the risk and what readers are expecting to read. Whereas the inductive 

approach is more time consuming, the deductive approach takes less time to accomplish the 

research. Since our time is very limited, a deductive approach is more convenient. Through the 

deductive approach, the findings of data collection can be made quickly, the time schedules 

can be more organized and the different steps of our research can be drawn more accurately. 

The risk taken comparing a deductive to an inductive approach is also in favor of the 

deductive approach. Indeed, when using an inductive approach there are many risks that some 

attempts of finding theory fail. Therefore too many different observations and analysis can 

lead to a wrong schedule and we might not be ready on time. Therefore a deductive approach 

is less risky and thus preferable. Third of all, the audience to which this research is addressed 

is keener to read a deductive approach than an inductive approach. We are requested to do an 

academic research and deductive approach that “represents the most common view of the 

nature of the relationship between theory and research” (Bryman & Bell, 2011 p. 11). In other 

words, the deductive approach is dominant in the natural sciences area. Indeed, according to 

Hussey and Hussey (1993), “laws provide the basis of explanation, permit the anticipation of 

phenomena, predict their occurrence and therefore allow them to be controlled”. 

Last but not least, deductive approach is strongly linked with quantitative research, 

objectivism and positivism. It will be misleading not to use this approach since our research is 

following all of them. 

According to Robson (1993, p.19) the deductive approach we chose can be summarized in five 

main steps:  

 Hypotheses should be assessed according to the theory that assesses relationship 

between concepts. 

 The hypotheses must be written with operational terms, i.e. showing how the variables 

can be precisely measured with a relationship between each other.  
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 The hypotheses must then be tested. It means that empirical observations must be 

done.  

 Examining the specific outcome of the enquiry. It will either tend to confirm the theory 

or indicate the need for its modification.  

 Even if it is not directly required, the theory may be adapted once the observations and 

the analysis have been made. If so, the whole steps must be done again, in order to see 

whether this time the hypotheses are true. 

2.3. Research design 

Bryman & Bell (2007, p. 39) explain the research design as a tool to give a framework that 

helps to direct how the research data will be collected and analyzed. (Saunders, et al., 2009). 

They describe it as a general plan that drives a researcher answering the research question. 

Our research about the ADR premium has mainly a comparative design. According to Bryman 

& Bell (2007, p. 63), it is simply a research design for a study using similar methods of two or 

more contrasted cases. It entails a direct comparison to generate theoretical insights through 

contrast. It is therefore based on the belief that knowledge can be created by comparing cases. 

Our research has this design since the study compares the ADR premium and its independent 

variables influencing its constructions during crisis and non-crisis periods.  

Moreover the research design of our study can be also considered as longitudinal to a smaller 

extent. It corresponds to the analysis of a sample at more than one time. In other words, it is a 

research design where the data is collected at more than one occasion (Bryman & Bell, 2007, 

p. 63). Since the study of ADR premium is a comparative analysis of two periods that are 

crisis and non-crisis period, it is therefore also a longitudinal research.  

Finally our conducted research is to a smaller extent also cross-sectional. Cross-sectional 

design can be defined as “a research design that entails the collection of data on more than one 

case at a single point in time of quantitative or qualitative data in connection with two or more 

variables which are then examined to detect patterns of association” (Bryman & Bell, 2007, p. 

714). In our empirical observations, we focus on the evolution of the ADR premium caused by 

the crisis. This evolution is stratified by country and ADR level to detect whether or not there 

are associated patterns of. However this analysis is not the core of our analyses. For that 

reason, the design of our research remains mainly comparative and longitudinal. 

2.4. Research strategy 

Many different strategies exist when conducting a research. The research strategy highly 

depends on the choice of the methodological assumptions and the research design. Many 

researchers on methodological issue find that it is helpful to distinguish between quantitative 

and qualitative research. On the one hand we have the quantitative research which is usually 

constructed as a research strategy that puts a premium on the quantification, the collection and 

the analysis of different data. On the other hand we have qualitative research that can be 

constructed as a research strategy that emphasizes words (Bryman & Bell, 2011 p. 26). 

 

Our field of research is finance. We test different theories such as the law of one price and the 

impact of financial variables on some cross-listed companies. Much historical data has been 
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collected and analyzed. In finance everything is quantified: every concept is usually 

measurable with numbers, percentages, mathematical models and equations. Even if some 

financial research can be conducted using a qualitative method, it easily appears that the 

quantitative approach is the most suitable approach when conducting a research in that area. 

 

Once this research strategy is chosen, there are usually other orientations that will result from. 

Indeed, a quantitative approach usually leads to a deductive approach regarding the 

relationship between the theory and the research: testing the theories will be emphasized 

whereas the qualitative approach usually emphasizes an inductive approach, i.e. creating 

theories. For the quantitative model, the practices and norms of the natural scientific model 

and of positivism shall be also applied. For the qualitative model, the way individuals interpret 

the social world is more important. The reality in a quantitative approach is seen as an 

objective reality (Bryman & Bell, 2011 p. 27), as previously said. 

2.5. Data collection method and source of criticism 

The use of the quantitative methods requires collecting financial data in order to do our 

analysis. The first step is to identify the companies that were cross-listed all along the period 

in order to study the American Depositary Receipts over the period of 2006-2009. Each of the 

major depositary banks issuing ADRs manages its own database available to public of the DRs 

worldwide. We did not find other sources of information that might be more accurate and 

comprehensive. Even though the objective of these databases is to be comprehensive, 

differences exist between one another. Indeed the degree of information for each DR is 

different and some DRs are not recorded in every database. These observations make us 

assume the databases may include errors and therefore have to be carefully used. However the 

differences are deemed as not significant. The databases are also managed by private 

organizations that may show lack of independence even if we did not notice any.  

For the purpose of our study, the selection of the ADRs was from the JP Morgan database 

because the bank includes not only the DRs that are currently listed but also those that are not 

listed anymore. Deutsche Bank and Bank of New York only offer information of the DRs 

listed in 2013. The choice allows having as much as possible all companies that were listed 

during the period and not only those that were listed during the period in 2013. Thus, the 

construction of the sample starts from the whole population. The data is easily exploitable 

since each DR is associated with an ISIN code. According to the International Securities 

Identification Numbers Organization, the ISIN allows identifying securities with 12 digital 

alphanumerical code and facilitating clearing and settlement procedures without any 

ambiguity (ISIN, n.d.). This code also facilitates the use of the database with DataStream. 

Once the selection of the sample is completed, the financial data such as the adjusted price, the 

volume by quantity and the outstanding shares as well as the currency exchanges rates, the 

stock indexes and the VIX index have to be collected from a reliable source. The software 

DataStream developed by Thomson Reuters is used for this step. Thomson Reuter is one of the 

major suppliers of financial intelligent information targeting businesses and professionals. 

Professionals use these data to make their decisions. Therefore the information is relatively 

reliable compared to the other sources of information. DataStream gives in theory an access to 

historical financial content up to 50 years of history for 175 countries and in 60 global markets 

http://online.thomsonreuters.com/datastream/
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(Thomson Reuters, 2010). Other reliable suppliers of financial information exist such as the 

main competitor Bloomberg (Bloomberg, 2013). From our experience DataStream has some 

clear limits. Even though we wanted to analyze the whole population of ADR, DataStream 

does not give data for every selected security. An important number of ADRs, around 10% of 

the population was withdrawn from our selection because Thomson Reuters does not have 

trading information for these Depositary Receipts. Moreover many errors within the retrieved 

data were easily identified making impossible the analysis of the related security. Chan et al. 

(2008) also identified during his study that around 10% of the DRs had errors on DataStream. 

Despite these limits our sources of data are currently the most reliable. Given that the thesis is 

written at Umeå University; it is the only reliable source of data available to us. 

Excel and SPSS are then used to analyze the data. On one hand, the flexibility of Excel allows 

calculating all factors influencing the ADR premium. On the other hand, SPSS, software 

developed by IBM enables having powerful statistical tool in order to do multivariate 

regression analyses. Thus these two applications are complementary to manipulate the data for 

the purpose of our study. Finally the research articles for the literature review were selected 

from the database called EBSCO Host. This database supplied by Umeå University gives an 

access of numerous research journals in Business Administration. However the database does not 

include all research articles. 

2.6. Quality criteria 

In order to evaluate the quality of a research, three main criteria have to be evaluated in this 

section. 

2.6.1. Reliability 

Reliability deals with the consistency of a measure of a concept (Bryman & Bell, 2011 p.157). 

Three main factors have to be considered in order to fulfill the consistency of a measure: 

stability, internal reliability and inter-observer consistency. Stability is about whether or not 

measures are stable over time. Therefore a research with a strong level of stability will stand 

very few variations in the obtained results over time. Since the measures we take belong to a 

particular period of time, the best way to test stability would have been to use the “test-retest 

method” (Bryman & Bell, 2011 p. 157) on another similar crisis time. However, concerning 

this particular period of crisis, the measures taken will remain the same and therefore we can 

say that our research is stable anyway. 

Internal reliability deals with the capacity of the indicators to make up a scale. If for example 

indicators are strongly coherent, the research is said to have a high degree of internal 

reliability. Several methods can be used to measure the internal reliability such as the “split-

half” method or the “Cronbach’s alpha” (Bryman & Bell, 2011 p. 158-159). Because our 

research will implement a multivariate OLS regression analysis, we will be able to test the 

efficiency of many indicators. Therefore our research has a strong internal reliability. 

The third factor measuring the reliability is the inter-observer consistency. It refers to the 

amount of subjective judgment that has been implemented in the research (Bryman & Bell, 

2011 p. 158). Some examples can be outlined such as the recording of observations or the 

translation of data into categories. In our case, all our choices of recording data will be justify 

http://online.thomsonreuters.com/datastream/
https://www.google.se/search?client=firefox-beta&hs=Rzq&rls=org.mozilla:en-US:official&q=umea+university+sweden&stick=H4sIAAAAAAAAAAEpANb_AHvTx-gAAAAMCAQiCC9tLzA3dGg0lau4ALvq1zvZmrUv1zy6q2RugIP15GSsKQAAAA&sa=X&ei=EGyaUenhK-Ot4AT3g4GQDQ&ved=0CLMBEOkTMA4
https://www.google.se/search?client=firefox-beta&hs=Rzq&rls=org.mozilla:en-US:official&q=umea+university+sweden&stick=H4sIAAAAAAAAAAEpANb_AHvTx-gAAAAMCAQiCC9tLzA3dGg0lau4ALvq1zvZmrUv1zy6q2RugIP15GSsKQAAAA&sa=X&ei=EGyaUenhK-Ot4AT3g4GQDQ&ved=0CLMBEOkTMA4
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by either articles that used the same means to collect data or relevant ideas that will stand as 

objective as possible. 

Therefore our research can be qualified as reliable since the three main criteria defining the 

reliability seem to be valid. 

2.6.2. Replication 

The research conducted has also to be replicable, i.e. someone else may be able to make the 

same research again. Two main ideas help us to ensure that our research is replicable. 

First of all, we refer to a research article many times “A Tale of Two Prices: Liquidity and 

Asset Prices in Multiple Markets”. Moreover we use its structure for the analysis. Therefore, if 

we are able to replicate an article, it means that our research is also replicable. Thus, as long as 

the measurements of concepts are clearly stated, the research will be replicable. Our 

measurements are clearly stated. 

The second one is that we mainly use Thomson Reuters DataStream software for our empirical 

observations such as the daily stock prices, the volume exchanged or the daily exchanged 

rates. It means that our data are publicly available and therefore researchers can replicate the 

research we conduct. The only issue is that Thomson Reuters DataStream is available to us for 

free since Umeå University provides it, but the fees to get an account are expensive otherwise. 

2.6.3. Validity 

Validity is the most important criterion to assess the quality of a research. It deals with the 

“integrity of the conclusions that are generated from a piece of research”  (Bryman & Bell, 

2011 p. 42). Many types of validity can be examined when a research is conducted. We 

examine the most important regarding our research area. 

Measurement validity or construct validity refers to the question of “whether or not a measure 

that is devised of a concept really does reflect the concept that it is supposed to denoted” 

(Bryman & Bell, 2011 p. 42). An example of measurement validity could be to know whether 

the liquidity we want to measure is truly reflected by the formula we use. Since our formulas 

are mostly taken from research articles, our concepts are well measured by the indicators we 

have chosen since they were published in scientific reviews. 

Internal validity asks the question of the causality between variables, the relationship that 

exists between one another (Bryman & Bell, 2011 p. 42). Since we are doing OLS regression 

analysis, we have to be even clearer than other research on that subject. Indeed, we have to 

precisely define what the dependent variables are, what the independent variables are and what 

the links between themselves are. 

External validity deals with “whether the results of a study can be generalized beyond the 

specific research context” (Bryman & Bell, 2011 p. 43). In our case, even if we can say that 

most of our calculations and methodology can be used again for other crisis times, the results 

we obtain cannot be perfectly generalizable for other times. 
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2.7. Ethical consideration 

Even if the field of finance in business administration does not have so many ethical issues as 

other fields such as marketing, we still have to care about it. Diener and Crandal (1978) 

defined four main areas in which ethical consideration can be involved. They will be briefly 

developed in this section. 

2.7.1. Harm to participants 

Harm to participants is perceived as unacceptable in the conduct of a research. Harmful for 

participants must be understood as physical harm, harm to participants’ development or self-

esteem, stress or harm to career prospects (Bryman & Bell, 2011 p. 128). In our case 

participants are companies. Indeed, we obtain financial data of companies and analyze them in 

order to answer our research question. Therefore there is no risk to damage physically 

companies. Moreover, the data we collect are publicly available information. The companies 

have chosen to let the information we obtained available to anyone without restriction. Thus, 

the development, the image and the growth opportunity of companies would not be hurt by our 

research if the data have been correctly transcribed. 

2.7.2. Lack of informed consent 

Informed consent means “explaining to potential participants the purposes and nature of the 

research so they can freely choose whether or not to become involved” (Bryman & Bell, 2011 

p. 133). In our research we do not ask companies whether they wish to participate or not. 

Thus, at first sight we can think that our research suffers of a lack of informed consent. 

However companies involved in our research give their data to public, which implies they 

agree that anyone can use their data in order to buy and sell shares for example, or to conduct 

research. Therefore, even if the companies are not informed of our research, they clearly stated 

that their data can be used. Our research then does not suffers of any lack of informed consent. 

2.7.3. Invasion of privacy 

Market Research Society (MRS) is the world’s leading research association. It clearly states in 

its guide that “the objectives of any study do not give researchers a special right to intrude on a 

respondent’s privacy nor abandon normal respect for an individual values” (Bryman & Bell, 

2011 p. 136). Therefore the notion of privacy is highly linked to the notion of informed 

consent. Indeed if the subject agrees to give a piece of information and accepts to make them 

public, then there is no invasion of privacy. In our case we can be sure for two reasons that 

there is no invasion of privacy. The first one is that, as previously said, companies have 

chosen to let some information public, that are those information that have been compiled and 

analyzed in our research. The second one is that according to some laws such as accounting 

laws -US GAAP, IFRS- or financial laws –Security Exchange Committee-, companies must 

let some data available for everyone and the data we take are part of what has to be delivered 

to public. Therefore we can be sure that our research will not invade the privacy of companies. 
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2.7.4. Deception 

Deception can occur when the research conducted does not represent the reality. Therefore 

deception must be minimized as much as possible so that the research represents the reality 

(Bryman & Bell, 2011 p. 136-137). It means that we have to be as careful as possible when 

extracting the data and analyzing them, not confusing companies between one another for 

example, given the large numbers of companies we will get in our research. Therefore 

deception will be aborted. 
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3. Background of the study 

Since the thesis targets an audience that is rather large, this chapter will underline the most 

important concepts used afterwards such as cross-listing and especially the ADRs. It will try to 

summarize the cross-listing process and the concepts that are related to. The knowledge 

contained in this chapter is a prerequisite to fully understand the study and its limits.  

3.1. Cross-listing and ADRs 

Cross-listing and ADRs are core concepts in our research. Therefore an overview of these two 

concepts is first required. 

3.1.1. Investors demand for international portfolio diversification 

As a consequence of the globalization of capital markets, investors seek today international 

investments. A large range of ways exists to invest internationally: mainly through mutual 

funds, Depositary Receipts –DRs-, direct investments in foreign markets or home market-

traded foreign stocks (SEC, n.d.). Each of them has its own advantages and drawbacks. 

According to the Bank of New York, the Depositary Receipts, as a financial instrument is 

increasingly requested from investors. This growth is mainly explained by the willingness of 

retail and institutional investors to have a globally diversified portfolio (BNY Mellon, 2013). 

Depositary Receipts allow achieving this objective at a low cost and facilitate the access of 

foreign stocks to investors. Investing directly in the local country exchanges is often 

associated with direct and indirect costs, currency risk (Domowitz et al., 2001), information in 

a foreign language (SEC, n.d.), market practices that are not always familiar and complex tax 

payments (BNY Mellon, 2013). Depositary Receipts enable to have the cash flow in the same 

currency as the other investments. The investors do not have to deal with the currency 

conversion (Miller, 1999, p. 107). Numerous reasons explain why many investors do not or 

cannot invest directly outside their own country making the Depositary Receipts the most 

relevant means to diversify their portfolios. DRs often offer better liquidity, low costs and are 

seen as more convenient than purchasing directly stocks abroad (BNY Mellon, 2013).  

3.1.2. Depositary Receipts as a means of cross-listing 

The Depositary Receipts are not only demanded by investors. The international companies 

also identify numerous advantages of launching a program of Depositary Receipts. Thus, a 

large number of international companies decides to have their common shares traded on 

several stock exchanges. The process of cross-listing can be defined as “the listing of a 

company's common shares on a different exchange than its primary and original stock 

exchange” (Investopedia, 2013). In other words, cross listing for a company consists in having 

its common shares traded on another market than its primary stock exchange market. It has not 

to be confused with dual listing. In order to be cross-listed the company has often to fulfill 

certain requirements that are specific to the market where it is cross-listed. A company to be 

cross-listed cannot issue directly common shares on its secondary markets but has to issue 

Depositary Receipts instead (Investopedia, 2013). Cross-listing has already a long history. In 

1928, the first cross-listing, an iron producer, was implemented in the US on the NYSE. Since 

then companies have increasingly used cross-listing with DRs to raise capital (Alhaj-Yaseen, 

2011, p274). A Depositary Receipt is a type of negotiable financial instrument, a physical 

certificate that is traded on a local stock exchange that represents an underlying security issued 

by a foreign publicly listed company (J.P. Morgan, 2013).  
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A DR is traded on the secondary market like any other securities either on an exchange or 

Over-The-Counter (BNY Mellon, 2013). The DRs help investors to hold securities from other 

countries. The most exchanged DR is the American Deposit Receipt. According to the 

Security Exchange Commission, most of the foreign companies traded in the US are now 

through ADRs giving the right for the investor to get the underlying foreign stocks (SEC, 

2012). Each ADR represents a number or a fraction of the foreign company shares traded in 

the home market (Arquette, et al., 2008, p. 1916). The ratio of company’s stock to its DR 

ranges for example from 100,000:1 to 1:30,000 in the beginning of 2013 (Deutsche Bank & 

Bank of New York, 2013). It means that one underlying share can be divided into 10 ADRs or 

1 ADRs can be the sum of 200 underlying shares. The price of the ADR is close to the foreign 

stock on the primary market but is rarely equal (SEC, 2012). Other types of DRs also exist. 

Those traded outside the US market are named Global Depositary Receipts (GDRs) but have a 

lower weight in the world exchange of Depositary Receipts (D. P. Miller, 1999, p. 107). 

3.1.3. The growing importance of the Deposit Receipts 

With globalization and privatization around the world, the Depositary Receipt market is 

growing quickly. According to the Bank of New York, only for the US market, the volume of 

ADRs traded during 2000 on the three main stock exchanges in the US: the New York Stock 

Exchange (NYSE), the American Stock Exchange (AMEX), and NASDAQ reached a record-

high 30 billion shares. This new record corresponds to an increase of 80% in value at $1185 

billion in one year (Bin, 2003, p. 242).  In the beginning of the 2000s, around 20% of the 

international listed companies were cross-listed on at least one foreign stock exchange. Since 

then, the number of American Depositary Receipts (ADRs) and Global Depositary Receipts 

(GDRs) issues has continued to rise at an important pace (Sarkissian & Schill, 2004). The DR 

market for companies in emerging companies is a popular tool for raising equity capital. In 

1994, 77% of the equity capital raised by firms in emerging countries was through DRs 

(Miller, 1999). 

 

A large number of international listed companies is also traded Over-the-Counter to respond to 

the demand without sponsorship from the company. From 1990 until now many firms mainly 

from the emerging countries like China decided to cross-list on the most important stock 

exchanges in the world such as the London Stock Exchange (LSE) or the New York Stock 

Exchange (NYSE) (Bianconi & Tan, 2010, p. 244). Based on Deutsche Bank and Bank of 

New York data, the most cross-listed companies are in 2013 from India with more than 330 

companies, China and the United Kingdom with both over 300. Moreover around 3600 

Depositary Receipts are traded in the world in 2013 whose 60% of them are Over-the-Counter. 

The OTC market offers the advantage of having low regulation requirements. The US 

regulation imposes to the local and foreign companies listed in the US the Sarbanes-Oxley act 

of 2002. To avoid the heavy regulation, some foreign companies prefer to be traded Over-The-

Counter. Around 480 companies between 1998 and 2004 deregistered from one of the three 

major US stock exchanges to go to Over-the-Counter to be traded on pink sheets (Leuz, et al., 

2008). 

 

The stock exchanges do not attract equally the candidates for cross-listing. Among the 

depositary receipts listed on the stock exchange, almost 70% are in the US or in the UK. In 
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2012, more than 300 new Depositary Receipt programs were launched compared to 250 new 

foreign stocks in 2004 showing that the DR’s activities are still rising (BNY Mellon, 2013; 

Bianconi & Tan, 2010, p244). The growing importance of the Depositary Receipts has caused 

competition between the two main stock exchanges (Bianconi & Tan, 2010, p244).  

3.1.4. Mechanism of cross-listing 

Depositary Receipts were created by J.P. Morgan in 1927 without sponsors from the 

companies. In other words, the companies were not taking part in the decision of cross-listing. 

The objective was to facilitate the access of the London Stock Exchange to the US investors. 

To issue DR, a depositary bank has to be part of the process (Miller, 1999, p107). Four main 

depositary banks share the DRs Market: Bank of New York with 54% of the DR programs, 

Deutsche Bank with 20%, Citi Bank with 16% and JP Morgan with 10% (Deutsche Bank & 

Bank of New York, 2013). The depositary bank has to own securities to issue the Depositary 

Receipts. These stock shares are then held by a custodian located in the home primary market, 

which is the market where the shares are first traded (BNY Mellon, 2013). A custodian is “an 

agent for the depositary bank which holds the ordinary shares underlying the DRs in the 

issuer's home market” and “acts on instructions given by the depositary to collect and remit 

dividends, and forwards notices and reports to the depositary. Custodians are appointed by the 

depositary”. (J.P. Morgan, 2013). The role of the custodian as a financial institution, often a 

branch of the depositary bank, is to hold the securities of customers for safekeeping (Miller, 

1999, p107). The depositary bank issues then shares called DRs representing an interest in the 

underlying shares stored by the custodian bank.  

 

A DR may be sponsored by the company or not. According to the Deutsche Bank and Bank of 

New York database, around 1450 DRs, representing around 50% of all the DRs are still 

unsponsored. These unsponsored DRs are issued by one or more depositary banks without any 

formal agreement with the company to respond to the demand of the secondary market for this 

stock (BNY Mellon, 2013). The unsponsored depositary Receipts do not fulfill the 

requirements of the stock market regulators to be listed on a stock exchanges. As a 

consequence the unsponsored DRs are traded Over-The-Counter. The first programs of DRs 

were at the request of the investors without company authorization until the 1950s. On the 

contrary, in a sponsored program, a company agrees with a unique depositary to issue DRs 

giving more control on the DRs to the firm (Miller, 1999, p. 106).  

 

Regarding the dividends, the Depositary bank is in charge of transferring the dividends to its 

clients in the same currency as the DR. The depositary bank takes fees from the dividends for 

the DR management and the cost of cancellation (SEC, 2012). If the holder of a DR decides to 

sell it, two possibilities are offered to him. Either the investor sells it to an investor on the 

same secondary market. We talk about intra-market transactions. That accounts today for 

around 95% of all DRs trading in the main markets or the investor cancels the Depositary 

Receipt. In the second situation, this implies the shares held by the custodian bank are released 

and available again on the home market. The Depositary Receipt price is determined by the 

supply and the demand. However the price will deviate from the price of the underlying asset 

for different reasons that will be explained later. If the DR is traded at a higher price in the 

secondary market than the underlying stock in the home market, then shares of the company 

will be bought and held in the custodian bank in order to issue new DRs. If the DR is traded at 
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a lower price than the underlying stock, then some DRs will be cancelled to release the 

underlying stock to make them available again on the home. Thus, the price of the DRs 

deviates from the underlying stock to a small extent (BNY Mellon, 2013). 

3.2. Reasons of cross-listing 

Previous research investigated why it is interesting for companies to cross-list, which is a 

crucial aspect. Even if it is not our primary focus, it is relevant to analyze and understand the 

different reasons that make cross-listing worth it for companies. One important research article 

written by Roosenboom and Van Dijk (2009) explains that the decision of cross-listing incurs 

on average about 1% positive stock reaction, with 1.3% when cross-listing occurs in the US, 

1.1% in the UK, 0.6% in Europe and 0.5% in Japan. Roosenboom and Van Djik (2009) 

distinguished four main reasons explaining this price jump: market segmentation, market 

liquidity, information disclosure and investor protection.   However this list is not exhaustive 

and other factors can be added. According to Baker et al.  (2002), cross-listing improve the 

image of the company. 

3.2.1. Market segmentation 

Market segmentation is the principal argument for companies that wish to be cross-listed. As 

Errunza and Losq proved in 1985, “the world market is neither fully integrated nor completely 

segmented”. Thus, many barriers still exist between countries and markets in general and a 

means to go through these barriers is to be cross-listed. This partial segmentation was well-

remarked by Miller in 1999. He shows that companies where their home market is in emerging 

countries get a higher premium than from those having their home market in developed 

countries. Market segmentation makes the risk premium decrease if the market segmentation 

gets lower, decreasing then the cost of capital. Overall, it seems clear that the benefit of 

market segmentation is higher for emerging countries that decide to be cross-listed into 

developed market such as the US market. Lins et al. (2005) for example argue that “greater 

access to external capital markets is an important benefit of a US stock market listing for 

emerging market firms and is less important for developed market firms”. Karolyi (2004) 

conclude similar findings about market segmentation even if he mitigates the benefits of cross-

listing for companies in emerging markets, saying that there are also negative spillover effects. 

Nevertheless other research did not find evidence of cost of capital reduction. It appears that 

the positive effects on market segmentation are not clearly stated when research articles use 

smaller samples. Bessler et al. (2012) analyzed 18 German cross-listed firms and 13 German 

firms delisted since 2008. They found no evidence for cost of capital reductions or increased 

market values, even if market segmentation and bonding theories suggest positive valuation 

effects. Similarly, Bris et al. (2012) who studied non-voluntary cross-listing in the London 

Stock Exchange (LSE) did not find relevant data that proved the importance of market 

segmentation or the importance of the market liquidity aspect. 

3.2.2. Market liquidity 

Market liquidity is another explanation for companies to take the decision of being cross-

listed. This is “the degree to which an asset or security can be bought or sold in the market 

without affecting the asset's price. Liquidity is characterized by a high level of trading 

activity.” (Investopedia, 2013). According to the previous definition, an increase of the 
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number of buyers and sellers in the market makes easier the trading of securities. The 

exchange volume is a good indicator to measure liquidity, i.e. the number of shares or the 

equal amounts in a currency traded within a specific period. Many theories and empirical 

observations prove that there is a correlation between the liquidity of an asset, its price and its 

expected return. As a consequence, companies seek to improve their shares liquidity as much 

as possible. One of the means to extend the number of buyers and sellers is to reach new ones 

by cross-listing their firms abroad. 

As Amihud and Mandelson (1986) suggest, an illiquid asset will lead to a higher return on 

assets asked by investors in order to offset the risk they can have for not selling easily the 

share they obtain. Acharya et al. (2005) also say that investors want a higher return if the risk 

for the market to be illiquid is high. If the cost of capital for the firm is higher, then the 

required return will also be higher. 

The impact on which cross-listing affects positively the liquidity of shares will be now 

assessed. High evidence has been found such as Foerster and Karolyi (1998) who have 

analyzed cross-listing between Canada and the US. They proved that cross-listing has positive 

effects by reducing the bid-ask spread and increasing the trading volume. Korczak and Bohl 

(2005) who have studied cross-listed stocks of Central and Eastern European companies, 

suggest also that foreign listing significantly improves the home market liquidity. Therefore, it 

shows that cross-listing helps to get more interest for new investors and encourages them to 

start trading in both foreign and local markets. 

However other studies contrast the positive effect of cross-listing on market liquidity. Adding 

to the research article highlighted above, Silva and Chávez (2008) show that Latin American 

countries have different liquidity advantages when cross-listing, depending on their size: the 

biggest firms get lower trading cost as opposed to the small and medium sized firms. Thus, it 

seems that the liquidity advantage that cross-listing creates is less significant for the small 

firms. Pinegar and Ravichandran (2002) suggested that listing abroad lead to hardly any 

liquidity enhancements even if it can increase investors' recognition. 

So the link between market liquidity and cross-listing is not as clearly established as it seems. 

Nevertheless the positive effects do not have to be demonstrated anymore. 

3.2.3. Information disclosure & boundary effect 

The information environment of a company can be impacted by its decision of cross-listing 

(Roosenboom & Van Dijk, 2009). The main destinations for cross-listing are today the US and 

the UK. These two destinations have often more strict information disclosure than the other 

countries. Information disclosure can be defined as “The act of releasing all relevant 

information pertaining to a company that may influence an investment decision” 

(Investopedia, 2013). For example, the local and foreign companies listed on an exchange in 

the US have to conform to the Sarbanes-Oxley act of 2002 that is considered as very 

constraining (Leuz et al., 2008). Moreover reporting has to be under internationally accepted 

standards stated by the Financial Accounting Standards Board -FASB- in the US or the 

International Accounting Standards Board -IASB- in the UK. Cross-listed companies from 

emerging countries like China or India are under other accounting standards and have to do a 

reconciliation to one of the two accounting standards (FASB, IASB, 2013). Higher standards 

http://en.wikipedia.org/wiki/International_Accounting_Standards_Board
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of information disclosure in these countries allow the cross-listed companies to send a 

message to the investors that they have better future perspective than the competitors 

(Bianconi & Tan, 2010). US exchanges require a very strict information disclosure and 

regulation compared to the stock exchanges in emerging markets where numerous candidate 

companies for cross-listing come from (Coffee, 2002). When a firm cross-lists in the US, a 

positive abnormal return at that time is often associated with a rise of information disclosure 

(Miller, 1999). The findings of Amir et al. (1993) are also similar to those of Miller. A cross-

listed company that does its reconciliation to US GAAP will gain in value. Lang et al. (2003b) 

show that cross-listings in the US are linked to an enhancement of accounting information 

quality (Lang et al., 2003b). High standard of reporting leads to substantial costs of 

implementation. However the benefits of strict reporting requirements exceed on average the 

cost for the public companies (Roosenboom & Van Dijk, 2009). Although the benefits of 

better information disclosure is demonstrated, some authors consider higher information 

disclosure deter companies to cross-list. Saudagaran and Biddle (1992, 1995) state that strict 

SEC and accounting requirements dissuade some companies from cross-listings. 

3.2.4. Investor protection 

Cross-listing enables to improve the protection of investors. The protection of ownership of 

investors varies according to the country where the stocks are bought. The investors that buy 

stocks at the local market are not under the US legal protection (Siegel, 2005). Thus the 

investors buying on the primary market can be more exposed to expropriation if the purchase 

is in a country with low investors’ protection. Other researchers confirm that cross-listings by 

firms from countries that have a weaker investor protection aim to improve the protection of 

shareholder rights (Reese & Weisbach, 2002). Coffee (1999) and Stulz (1999) found that firms 

deciding to cross-list have high likelihood to experience a “bond” effect when the cross-listing 

is on a market where the standards of investor protection are higher for the minority 

shareholders. 

3.2.5. Image & visibility 

A motivation for listing abroad is to construct an image and improve visibility in the 

international market. This argument is particularly strong for companies from emerging 

countries like China. Cross-listing for these companies is often considered as a first step 

before expanding their business abroad. It improves the awareness of the company by 

potential clients or partners. Air China did for example the choice of listing on the London 

Stock Exchange because the company wants to develop its activities particularly on the 

Europe market (Su & Tai-Leung Chong, 2007). Baker et al. (2002) find out that listing in the 

US on the NYSE triggers an increase of analyst coverage and then media coverage. According 

to Lang et al. (2003) cross-listed firms have an analysts’ coverage that is twice more than the 

firms that are not cross-listed in the US. Companies benefit from cross-listing in the US with a 

strong improvement of their visibility in the business world. 

3.3. American Depositary Receipt 

In this section, we will explain the specificities of the American Depositary Receipts (ADR). 

Indeed, it is important to understand its functioning principles and how they are traded in the 

US market. Such as many authors, Miller (1999) explained also these specificities. Based on 
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his work, this section will give an overall framework of the way Depositary Receipts are 

organized and exchanged.  

3.3.1. The largest market of ADR 

American Deposit Receipt is one specific part of Depositary Receipt. This is DR only for non-

US firms that wish to be cross-listed within the US. In 2013 80% of the value of all Depositary 

Receipts comes from ADRs (Lyeki, 2013). This is the main reasons why we choose to focus 

on the ADRs: it represents an overwhelming majority of the cross-listed firms over the world. 

Out of the 3723 cross-listed firms around the world, 2631 are traded as ADR (Bank of New 

York, 2013). 

The US market of Depositary Receipt is divided into different segments in order to fulfill the 

need of various companies. Considering the effort companies are willing to give, the resources 

they want to implement, they will have to choose which program they want to follow. First we 

can distinguish between unsponsored and sponsored cross-listed firms. 

3.3.2. ADR programs 

Sponsored and unsponsored ADR programs have totally different aspects. Unsponsored 

program does not require an agreement between the bank that issue the ADR and the foreign 

company (Shearman & Sterling, 2008). It means that according to the law of the supply and 

the demand, a Depositary bank can offer DRs in the US if the bank estimates that potential 

investors are willing to invest in this foreign firm. Therefore, even if the firm does not demand 

for being cross-listing; ADRs can still exist in the US market. Thus, the holder of an ADR has 

not the same rights, e.g. voting rights as the foreign shareholder. Unsponsored ADRs are 

generally traded via Over-The-Counter -OTC- market. The unsponsored ADRs know a recent 

growth. Indeed, the number of unsponsored ADRs was very low until the Security Exchange 

Commission (SEC), the federal American agency responsible of the securities law, decided in 

October 10
th

 2008 to change its rules concerning the registration of non-US firms with the 

section 12(g) of the Securities Exchange Act of 1934, making unsponsored ADRs more easily 

doable for Depositary banks (Shearman & Sterling, 2008). Thus in 2011 for example, 

unsponsored ADRs represented approximately 1400 active firms according to the Deutsch 

Bank. 

On the other hand, the sponsored programs require an agreement between the Depositary bank 

and the foreign firm. Sponsored programs are divided in three levels. The Level 1 ADR is 

designed for companies that wish to extend their market over the US market but without a 

SEC registration as the rule 12g3-2(b) from the 1934 Exchange Act mentions. Moreover, the 

Level 1 ADR program does not demand a commitment to the US GAAP. Level 1 program 

ADRs are exchanged in the OTC “pink sheets” market. There are approximately 800 firms 

cross-listed under the level 1 program in 2013 according to the Deutsch Bank. 

Level 2 ADRs program have to be registered under the SEC. Moreover, a firm cross-listed 

under that program must partially fulfill the US GAAP requirements. Being registered on that 

way gives to the firm the opportunity to be listed on the New York Stock Exchange (NYSE), 

on the National Association of Securities Dealers Automated Quotations (NASDAQ) or on the 

American Stock Exchange (AMEX). However, the level 2 program does not give the right to 
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increase the capital. Around 150 firms are cross-listed under this program level according to 

the Deutsch Bank. 

The highest degree of sponsored ADRs is the level 3 program that allows firms to be listed on 

the same exchange market as the level 2 programs but giving also the right to raise new capital 

through public offering. It requires a full US GAAP disclosure. Around 200 firms are cross-

listed following the level 3 program according to the Deutsch Bank.  

Some firms choose to be cross-listed as ADRs following more specific rules that restrict the 

number of investors by classifying them. Two specific rules exist: the SEC rule 144A and the 

regulation S. RADRs, i.e. the ADRs cross-listed under the rule 144A, aim to do only private 

placement and therefore does not follow all the rules that traditional ADRs have to commit. 

So, it cannot be traded on the regular market place but only by Qualified Institutional Buyers 

(QIB), which are investors that are qualified by the SEC and does not need as much regulation 

and protection as regular investors. Those ADRs are traded on PORTAL, a specific stock 

exchange for securities that follow rule 144A. 

Regulation S means that the Depositary Receipt will not be traded inside the US. It is 

classified as ADRs because it is under the SEC regulation, but US citizen cannot buy any 

shares of a firm cross-listed as under regulation S and the US regulation authority will not 

register any shares. Some Depositary banks such as the Deutsch Bank quoted RADRs and 

regulation S ADRs as Global Depositary Receipt (GDR). It indicates that those rules cannot 

reflect what happens in the US market since there are no real relationships with the US 

market. 

3.3.3. Market places of ADRs 

Launched in 1792, the New York Stock Exchange or NYSE is the most important market 

place in the world with more than 14 trillion dollars of market capitalization in 2011. The fees 

for being listed on the NYSE can be up to $250’000. It is an auction market which means “a 

market in which buyers enter competitive bids and sellers enter competitive offers at the same 

time” (Investopedia, 2013). Lyeki mentioned in 2013 that 83.4% of the ADRs trading within 

the US is traded in the NYSE. Therefore it gives to NYSE a relative importance in the 

studying of ADRs. Moreover NYSE deals with well-established securities as oppose to the 

NASDAQ. 

Indeed, the NASDAQ is mainly composed by high-tech securities. This is the second most 

important market place in the world with a market capitalization of around 4 trillion dollars in 

2012. This market is a dealer’s market, which is “a market where dealers are assigned for 

specific securities. The dealers create liquid markets by purchasing and selling against 

personal inventory.” (Investopedia, 2013). It is less costly to enter in the NASDAQ than for 

the NYSE with fees from $50’000 to $75’000. 93 firms are cross-listed on the NASDAQ in 

2013 according the Bank of New York, in which many are from China. 

Over-The-Counter market or simply OTC market is an exchange type where the transaction 

happens directly between the sellers and the buyers, without any supervision. It means that it 

gives facilities for liquidity but the default risk of the counterpart may be increased or 

transparency may be missing. It is mainly organized with three marketplaces, OTCQX, 
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OTCBB and OTC Pink. The last one, more interesting for us demands no financial disclosure. 

Companies listed on OTC Pink can transmit all, partly or no information. Therefore this 

marketplace is qualified as dark since many companies with questionable management are 

traded. It has been named Pink because of the color of the paper where it was usually printed 

on. (US Securities and Exchange Commission, 2011). In 2013 the market capitalization is 

about 4 billion dollars (OTC market, 2013). 
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4. Theoretical framework 

In this chapter we present the fundamentals concepts that are required to conduct our research. 

4.1. The law of one price 

The law of one price is crucial to understand the ADR premium. For that reason, the concept 

is introduced in this section in order to be then connected to the ADRs. 

4.1.1. Efficient market hypothesis 

The concept of the efficient market hypothesis stems from observations of Kendall (1953). 

This British statistician tried to determine patterns and cycles for securities. Finally it appeared 

that each analyzed series was a wandering one like every day the “Demon of Chance drew a 

random number...and added it to the current price to determine the next week’s price”. This 

chance discovery suggests that a stock has a random behavior; in other words, the price 

fluctuation is independent from one another and is not predictable from all the available 

information. 

 

From this observation, Fama (1965) investigates this phenomenon more deeply and names it 

latter the “random walk”. Thus he finds evidence that the market has no memory. This implies 

that historical data cannot be used to predict the future price of a stock and therefore the 

direction the price will follow. The likelihood of outperforming the market and getting 

abnormal-return is merely not higher than 50%. His empirical observations provide strong 

evidence that stocks follow a random walk (Fama, 1970). This calls into question the widely 

spread behavior in finance consisting in relying on the chartists and the proponents of 

fundamental analysis to attempt to forecast the future price of a stock (Fama, 1965). 

 

However the random walk can be valid on the condition that the market is efficient. Fama 

(1970) describes the ideal efficient market. The efficient market hypothesis model is 

considered as the foundation of market finance and as an objective to reach for the stock 

exchanges. This concept corresponds to a market where the prices always fully reflect the 

available information. He names this form of market efficient market. Efficiency is possible if 

information is available to any potential investors (Fama, 1970). Competition between many 

clever investors, on the average, leads to an equilibrium price and therefore to this market 

efficiency. Nevertheless there is regularly disagreement among investors about intrinsic value 

creating discrepancies between the actual and the intrinsic price. In the efficient market 

hypothesis, the actions of all the participants should make the actual price equal to its intrinsic 

value. This implies that investors can buy at any time shares representing the ownership of a 

firm at a price that is a right estimation of the intrinsic value according to the available 

information (Fama, 1970). The major stock exchanges tend to be efficient markets. Indeed, 

these markets give free access of the main information to every potential investor (Fama, 

1965).  

 

Nowadays many markets are still not efficient especially the emerging country stock 

exchanges (Ratner & Leal, 1999). Fama (1970) defines three different levels for the efficient 

market hypothesis model based on the nature and the availability of information:  weak form, 

semi-strong form, strong form. 
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 Strong form: This form of efficient market is an ideal. Investors or groups of investors 

(e.g.: Pension funds, Investment funds…) have a full and extensive access to any 

available information that may be relevant for stock pricing. This form of market is an 

extreme form and an objective for any stock exchange but is still hard to reach (Fama, 

1970, p. 388 & 414). In this form of efficient market, no investor can outperform the 

market. There are only lucky and unlucky investors (Brealey et al. 2011, p. 346). 

 

 Semi-strong form: This type of efficient markets gives an access to all evident publicly 

available information such as financial reports, news release, historical data etc. A 

semi-strong efficient market will do quick adjustment to any new publicly available 

information such as the announcement of quarter results (Fama, 1970, p. 388 & 414). 

 

 Weak form: The price formation is just based on historical data such as price, return or 

volume in the condition that data are recorded (Fama, 1970, p. 388 & 414). 

 

Now the efficient market is theoretically described, it should be reminded that a market is 

never perfectly efficient. Bodie et al. (2009) shows that the major markets are today strongly 

efficient but it is still possible to earn abnormal return with inside information. From the 

hypothesis of this market imperfection, inside traders try to take advantage of extra 

information they have in order to gain abnormal return. However even inside trading makes 

the actual price converging toward the intrinsic price. In this case, the price is adjusted until 

the abnormal return disappears and the price reflects all the information (Fama, 1970). 

4.1.2. Arbitrage 

The perfectly efficient market is an ideal. Market imperfections are still the reality on the 

markets. However the level of imperfections varies much according to the stock exchange. 

The US market is today considered as one of the most efficient markets in the world (Eun & 

Shim, 1989, p. 2). 

 

In well-functioning markets where the transactional cost is low, arbitrage opportunities are 

eliminated almost instantaneously by the investors who attempt to take advantage of it. 

(Brealey et al. 2011, p. 85). Arbitrage can be defined as “the simultaneous purchase and sale 

of the same assets or commodities on different markets to profit from price discrepancies” 

(Shapiro 2010, p. 143) or “the simultaneous purchase and sale of the same, or essentially 

similar, security in two different markets for advantageously different prices” (Sharpe & 

Alexander, 1990). This transaction targets to profit from a temporary difference between two 

markets without taking any risk. If all markets were perfectly efficient, there would never be 

any arbitrage opportunity (Investopdia, 2013). Arbitrage is a fundamental concept in finance 

because arbitrage has an essential role in the pricing of securities at the fundamental values 

and in keeping markets efficient. Each arbitrage opportunity removes market imperfections 

and therefore helps to tend to an efficient market (Shleifer & Vishny, 1997).  

 

Since Depositary Receipts are convertible into their domestic stocks, according to the Law of 

One Price, the DR and the domestic securities should be traded at parity. In other words, the 

depositary receipt and the underlying stock should be listed at the same price. Indeed, the 

depositary receipt and the underlying stock have apparently the same features on both markets. 
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However, a security listed in two different markets is far from having the same features and 

the same attached risk (Alsayed & McGroarty, 2012). Few studies find out factors such as 

foreign capital controls, transactional costs, high Treasury-bill rates make less attractive for 

the investors to arbitrage. These factors make the stock–Depositary Receipt prices 

significantly far from parity. Thus, surprisingly cross-listed companies do not have one price 

as suggests the law of one price (Grossmann et al., 2007, Gagnon & Karolyi, 2010 & 

Rabinovitch et al., 2003). 

4.2. An overview of the approaches to discuss cross-listing 

Cross-listing remains noteworthy in many aspects. As suggested by Bae, Kwon and Lee 

(2008), previous studies can be divided in four main categories. All of them give some 

interesting points for conducting our research: the arbitrage opportunities between the prices 

of ADRs and their underlying securities, the price transmission dynamics between ADRs and 

their underlying securities, the diversification gains from ADRs and finally the main factors 

affecting ADR prices. 

4.2.1. Arbitrage opportunities between the prices of ADRs and their underlying securities 

It is easy to check on a publicly available financial website such as selftrade that the price of a 

Depositary Receipt is not the same as its underlying share. Is this difference an arbitrage 

opportunity? Not necessarily. Transaction costs must not be forgotten. Transaction costs can 

be for example broker’s commission; direct taxes or fees. Those expenses incurring when 

buying or selling a security and are considered in the decision of the trade (Investopedia, 

2013). The amount of the transaction costs also influences the financial characteristics of a 

security. Hau (2006) remarks the transactions costs can have a high impact on indicators such 

as volatility. If the price difference between the ADR and the underlying stock is partly 

explained by the transaction cost, we can wonder whether there are real arbitrage opportunities 

between the price of ADRs and their underlying securities. Several studies try to answer 

whether or not there is an arbitrage opportunity for ADRs. Once arbitrage opportunities are 

proved, we will be able to see beyond other questions why we have these arbitrage 

opportunities.  

Recent evidence arguing that an arbitrage opportunity is a mere fact: a specific area in the 

trading world called “cross-booking” exists, which is simply the trading of cross-listed firms. 

If this type of position exists, it goes without saying that arbitrage opportunities between the 

prices of DRs and their underlying securities do exist. In December 2002 the JP Morgan bank 

launched an important platform named MAX in order to decrease transaction costs when 

cross-booking. According to this article, the price when exchanging one ADR for its 

underlying share used to cost $0.05 per share according to the industry standard. With MAX, 

still covering insurance and cancellation fees, the price of exchange will now cost $0.015 per 

share (JPMorgan Chase & Co., 2013). This has as a consequence caused the creation of more 

arbitrage opportunities. 

There is a large literature review that shows the existence of arbitrage opportunities between 

ADRs and their underlying securities. Gagnon and Karolyi (2010) search in 35 different 

countries with more than 500 cross-listed firms in the US and find deviations of 4.9 basis 

points from the price parity. But they argue that this variation is highly volatile. Suarez (2005) 
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analyzes the premium or discount that exists between ADRs and their corresponding 

underlying shares and shows that a large difference occurs. Then he testifies that the law of 

one price is not respected and suggests that arbitrage opportunities exist. However we have 

previously seen that transaction costs may explain the ADR premium. Some studies take into 

account the transaction costs to identify arbitrage opportunities. Wahab et al. (1992) have 

clearly seen in his study that arbitrage opportunities may exist even if the transaction cost is 

included in the calculation. Indeed, for the ADR portfolios he designed a return of 1.23 to 

4.44% was possible, which is more than the transaction cost he identified. On smaller sample 

such as the one testing arbitrage opportunities between Taiwan firms and their corresponding 

ADRs (Chien-Chung Nieh & Ming-Che Chou, 2006), the same kind of evidence appears. 

Thus it seems that to a large extend, arbitrage opportunities exist. 

We now know that an ADR premium or a discount and that arbitrage opportunities exist 

between the Depositary Receipt and its underlying share.  

4.2.2. Price transmission dynamics between ADRs and their underlying securities 

A price difference between the ADR and its underlying stock has been demonstrated 

previously. We are now able to discuss every topic related to ADR premium or discount. 

Different research articles prove that a premium is allocated according to the market risk 

where the stock is listed (Harris & Marston, 1999). However these findings are probably due 

to the origin of the listed companies. Indeed a stock exchange mainly consists of securities that 

are from the same country. Another research area regarding the ADR premium concerns the 

question which of the home and the US markets influences the price of the ADR and its 

underlying stock (Suh, 2003). In other words, is the ADR price influenced by the US market 

even though the company is from another country?  Several researchers try to answer what is 

the dynamic in the price transmission. Is it the home market that gives direction for the market 

price of the ADRs or the opposite? Even if this question is not directly linked to our research 

problem, it is important to understand the price transmission dynamics anyway. Indeed, the 

market sentiment, i.e. the behavior that investors can have regarding a particular market 

(Investopedia, 2013), can be different whether investors buy ADRs in the US market or the 

underlying shares in the home market. 

The interaction between these two share prices is complex as research articles suggest. 

According to Jihang (1998) both pricing are influencing each other. According to him, the 

degree of influence depends on the integration of the ADRs in the foreign market. He says that 

the concept of market integration can be expressed by its correlation between the ADR and the 

local index. Poshkwale and Aquino (2008) get concerned with the volatility and they also find 

a bidirectional transmission of volatility and information flow between the ADR and the 

underlying stock markets. Thus according to these three authors, both pricing are influencing 

each other in a complex interaction. Nevertheless these findings are still debatable. Other 

articles suggest rather that this is the price of the underlying share that mostly impacts the 

price of the corresponding ADR. Kim et al. (2000) show that ADR prices are following home 

market prices. Indeed they argue that when a shock occurs in the home market, the foreign 

market reacts on the same day, even overreacting to the shock. Therefore, it confirms that the 

ADR and its underlying share are closely related to each other. 
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4.2.3. Diversification gain from ADRs 

As we said previously, the relationship between these two stock prices is strong, even if it is 

not perfect. This characteristic allows investors to decrease their dependence to the US market 

through portfolio diversification: US citizens access a way to diversify their portfolio easily in 

buying an ADR. This is what is called diversification gain.  Alagnar and Bhar (2001) are 

concerned with portfolio diversification with the help of ADRs. According to them, ADRs 

give an excellent alternative of investing in overseas equities without the inconveniences such 

as currency conversion or foreign procedures that engender costs and can be time consuming. 

According to Alagnar and Bhar (2001), ADRs have a low correlation with US stock market 

and therefore investing in ADRs is a good way to easily diversify portfolio. 

Other studies such as that of Bailey and Stulz in 1990 find diversification gains from 

diversification. Indeed, within the Pacific Basin, they prove that benefits from diversification 

are quite substantial even if they are sometimes overestimated.  

4.2.4. Main factors affecting the price of the ADR 

The factors explaining the difference of prices between the ADR and the underlying stock are 

also subject to a profusion of studies. The pricing of a security is complex to understand. In 

this part, the current knowledge of this area of research is deeply explained since it is 

connected to our research problem. The main factors affecting the ADR premium are 

described and summarized to be then used in our empirical studies. We will then be able to 

answer whether or not crisis impacts the premium that is usually observed and to what extend 

each factor has a different impact on the premium in crisis. According to Jiang (1998) and 

Kim et al. (2000), the variation of the ADR price can be explained according to three main 

factors: the US market, the home market and the exchange rate. As mentioned by Kim et al. 

(2000), it should not be forgotten that ADRs are priced in US dollar, therefore the ADR price 

reflects two things: the current value of the underlying securities and the US exchange rate 

that evolve during the day. 

 Impact of the US market 

The US market affects the ADR price and therefore also affects indirectly the ADR premium 

for two reasons according to Kim et al. (2000). The first one is that the ADRs and the 

underlying stocks are listed in two different markets. Each market has a different systematic 

risk, i.e. the risk inherent to an entire market (Investopedia, 2013). As a consequence, a 

different systematic risk for both securities explains a difference of price. Indeed the return of 

a security is theoretically based on the degree of risk inherent to the security (Hull, 2012, 

p.13). The second reason is that the stock exchanges are not open at the same time. Thus 

ADRs may be exchanged when the market of the underlying shares is closed. 

 Impact of the home market 

Even though the ADR price is influenced by the US market, we can also assume that the ADR 

price is mainly explained by the price of the underlying share. Indeed ADR price is first of all 

based on the home market securities and therefore either the ADR or its corresponding 

underlying share should have a similar price (Kim et al., 2000). As explained by Chan et al. 

(2008), if market conditions are normal, US investors look carefully at the price of the 
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underlying share and afterwards determine what the ADR price should be according to the 

factor they have to face in their own market.  

 The impact of the exchange rate 

Indirectly, the currency also impacts the ADR price. Unlike Jihang (1998) that focuses more 

on the effect on the US market and on the local market, Kim et al. (2000) argues that usually, 

the profit coming from a foreign equity investments are under the exchange rate risk because 

the share that the investors own is in a foreign currency. Even if ADRs are in US dollar, it 

does not evacuate the exchange rate. There is an implicit one in their price because of the 

convertibility between ADRs and their underlying shares. This implies that if the price of the 

underlying share stays stable for a while, the corresponding ADR may change at the same 

time, due to the exchange rate that will evolve.  

Kadiyala and Kadilaya (2004) also present an interesting article regarding the influence of the 

exchange rate. Indeed, they focus on the pricing of the ADRs which the home country is 

Argentina during the transition of the Argentina economy from an indexed exchange rate to a 

freely floating exchange rate. The findings show that a discount of 30% when the exchange 

rate was not floating between the price of the ADR and the price of its underlying share which 

reflected in fact the “true” market expectation of the exchange rate between the dollar and the 

Argentine currency. Therefore it clearly shows that there is an implicit exchange rate in the 

pricing of ADRs. Then, the implicit exchange rate in the ADR price reflects the expected 

exchange rate. Similar findings are denoted by Bin et al. (2004). Studying the impact of major 

crises in the 90’s on ADRs, they discovered that an eruption of a currency crisis is followed by 

a significant negative abnormal return for the ADRs corresponding to the underlying shares in 

the home market. The figure 1 extracted from the work of Kadiyala and Kadiyala (2004) 

below shows clearly the strong link between the exchange rate and the premium or discount 

between the ADR price and its underlying share. The time series of the price ratios are 

calculated for each ADR as: (ADR conversion ratio* peso denominated price of the local 

counterpart)/(dollar denominated price of the ADR). The spot exchange rate for Argentinean 

peso was pegged under the currency board arrangement to 1 peso/$. The fixed peg was lifted 

on 12 January, 2002 when the peso was allowed to float freely against the dollar.  

YPF and TGS are tickets denominated for two Argentinean companies in the energy sector, 

STD for the industrial sector and BFR for the banking sector. 
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 Interactions of these 3 factors 

One important issue about ADRs is that the holders of ADRs can convert them into their 

foreign underlying shares that are in another currency. This conversion incurs cancellation or 

conversion fees. Thus, when an investor compares the two prices and notices there is a profit 

with the transaction costs included, he or she can do it without any risks. This arbitrage 

opportunity helps both prices to remain quite close to each other. Following this explanation, 

if the foreign exchange rate remains constant, an increase or a decrease in the price of the 

home market share will increase or decrease the ADR price in the US market. For example, in 

the same calendar day, this is the Asian market that close first, then the European market and 

at the end the US market. Thus, if markets are efficient, a shock affecting the price of an 

underlying share should be reflected in the price of the ADR in the same calendar day (Kim et 

al, 2000). 

According to Kim et al. (2000), if we take all the things together, an increase –a decrease- of 

the underlying share price followed by an appreciation –a depreciation- of the local currency 

against the US dollar will put a higher pressure on the price of the corresponding ADR, 

moving the price up –down-. We can also think on the situation in which the underlying share 

price increases and the local currency depreciates toward the US dollar. In that case the 

corresponding ADR will be priced according to those movements. For this reason, it is 

important to consider both exchange rate movements and share price movements. Another 

article write by Liang and Mougoue (1996) show that the exchange rate is an important factor 

influencing the ADR price. They investigate the risk taken by US ADR investors regarding the 

foreign exchange. Based on countries such as the United Kingdom, South Africa and Japan, 

they found a high sensitivity corresponding to exchange rate fluctuations.  

Figure 2: Plots of ADR price ratios and the actual exchange rate. Source: Kadiyala and Kadiyala (2004) 
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As concluded by Kim et al. (2000), the most influential factor affecting the price of ADRs is 

the price of the underlying shares. But the role of the currency value should not be 

understated, increasing over years. Last but not least, the influence of market movements has 

also an impact on the ADR price, though it is smaller than the other. In the same way, Bin et 

al. (2004) writes that US stock market index cannot be the only variable that can explain the 

discount or the premium between ADRs and their underlying shares. Indeed, ADR are in fact 

“the fractional ownership” in dollar of the underlying share denominated in a local currency. 

Both can be converted using the foreign exchange spot rate and therefore it cannot be the most 

important variable. 

4.2.5. The impact of volatility 

In conducting empirical analysis, high variations of ADR premium -or discount- were 

observed. These variations are remarkably high during the crisis whereas it remains more 

standard before the crisis. Since our primary topic is to analyze the effect that the crisis can 

have upon the factors influencing the premium -or discount-, we decided to add to our analysis 

another variable that may be relevant: volatility.  

Volatility can be defined simply as “a statistical measure of the dispersion of returns for a 

given security or market index” (Investopedia, 2013). 

 

In fact volatility can be viewed as a proxy for information flow. As said by Ross (1989), in 

case of no arbitrage opportunities, the variance of a change price is the same as the rate of 

information flow. Chan et al. and Karolyi (1991) agreed to say that volatility reflects the flow 

of information and can therefore be stated as a proxy for it. Therefore, since information flows 

are an important factor for pricing an asset, the volatility factor will be a nice proxy to measure 

it. 

But only few researchers have investigated volatility with a focus on ADRs. Indeed, even if 

Depositary Receipts have a growing impact in the recent years, the research on volatility 

between ADRs and underlying stocks is rather limited (Poshakwale & Aquino, 2008, p. 188). 

Kutan and Zhou (2006) show that the volatility of Chinese ADRs is highly influenced by what 

Figure 3: volatility of the premiums expressed in percentage, source: Datastream (2013) 
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happened in China -innovations for example-. Therefore the impact of volatility for our 

research can be revealed as important. Some of the research conducted about ADRs and 

volatility use the GARCH model. This is the case of Alaganar and Bhar (2002) who examine 

the information and volatility links in Australian dual-listed firms. We decide to use another 

measure, the VIX measure to test the impact of volatility. VIX measure is a market volatility 

index. It will be explained in details afterwards. 

4.3. The measure of variables affecting the premium 

This section presents the different independent variables that are used in the study to 

understand the factors affecting the ADR premium construction over the two periods. For the 

purpose of our study, the liquidity, the exchange rate and the market sentiment that includes 

the home and US index return as well as the implied volatility index are described. These 

variables are used in an OLS regression as independent variables. This regression has as a 

dependent variable, in other word the variable explained, the ADR premium. 

4.3.1. Liquidity Factor 

The concept of market liquidity is not easy to define, to observe and therefore to measure 

(Chan et al., 2008, p. 950). It can be defined as “the degree to which an asset or security can 

be bought or sold in the market without affecting the asset's price” (Investopedia, 2013). Chan 

et al. (2008, p. 950) define it as “the sensitivity of asset returns (or prices) to order flow. The 

larger the illiquidity, the greater is the impact of a particular level of order flow on the asset 

price”. 

 

Because the liquidity is not an observable factor, proxies are used to measure it. Academic 

literature shows there is not a unique formula to assess it. Amihud and Mendelson (1986) are 

the first to assess the liquidity by using the daily bid-ask spread based on intraday information 

and are then followed by Chalmers and Kadlec (1998), Brennan and Subrahmanyam (1996) 

and Easley et al. (2002). This class of indicators is considered as the most relevant indicator of 

liquidity by far and is qualified as a first class estimator (Lesmond, 2005, p. 416). However 

since all our independent and dependent variables are based on daily data and the intraday data 

is not easily available for the foreign stock exchanges, we are constraint to use alternative 

methods using daily data that proved their effectiveness.  

 

To respond to the limits of the methods using intraday data, a so called second class of 

estimators exists to evaluate the liquidity of a market. They have the advantage of being easily 

constructed, applicable (Lesmond, 2005, p. 416) and were used in the study of Chan et al. 

(2008) that analyzes liquidity and ADR premium. These liquidity estimators are volume 

based. 

 

Among the measures that use daily return and price, there are the Amivest liquidity ratio and 

the Amihud (2002) illiquidity measure (Chan et al., 2008, p. 951). These ratios are intuitively 

attractive since it measures the daily price impact of the volume that is the order flow. That 

reflects exactly the concept of illiquidity. Hasbrouck (2005) assessed the two ratios and found 

a better correlation of Amihud (2002) illiquidity measure with the microstructure-based 

measures that are the first class measures. In our study, Amihud (2002) measure of the 

liquidity level is used and is denominated Amihud measure or Amihud liquidity.  
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The Amihud measure is defined by this formula: 
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   is defined as the number of trading days in the week t,     
    is the daily return of ADR on 

day d for the ADR i that is in the week t and finally       
    is the trading volume in value of 

ADR on day d for the ADR i. The calculation of the liquidity ratio is alike for the underlying 

stock except there is a currency conversion into US dollars to compare ratios on the same 

basis.  

 

Turnover is another liquidity indicator and is applied in our study to respond to the limits of 

the Amihud measure. This ratio assesses how much the stock is traded during a period then 

adjusted by the number of shares outstanding (Chan et al., 2008). In other words, it captures 

the trading frequency. Unfortunately it fails to account for the trading cost that is different 

between the assets (Lesmond, 2005, p. 416-417). Chordia et al. (2000) demonstrate a 

significant correlation between the turnover method and the different bid-ask spread measures 

that are known as more accurate. 

 

In our study, the turnover measure of liquidity as used by Chan et al. (2008, p. 951) is our 

second ratio of liquidity and is defined by this formula: 

 

       
    

 

 
     

      
   

     
                   

   
 

 
 

      
  

     
  

  

   

 

 

The TO ratio can be simply described as the average of daily turnover ratios in each week. 

      
    is the number of shares traded in the day d for the ADR i and      

    is the number of 

outstanding ADR shares at the day d for the ADR i on the US stock exchanges. Regarding the 

home market, the formula is identical except it measures the underlying share. 
 

Chan et al. (2008, p. 947) also use in his study the trading infrequency for measuring the 

liquidity to assess how much liquidity affects the ADR Premium. This captures other aspects 

of market liquidity and is defined as the number of days that a stock is not traded during a 

period divided by the number of trading days in the period. However according to Chan et al. 

(2008, p. 947), the Infrequency measure does not show significant pattern with the ADR 

Premium. For this reason, we decides not to use this ratio to measure the liquidity and keep 

only the Amihud and the TO measure that both have good correlations with the first class 
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liquidity measures. The Amihud measure and the TO measure are both used in our study since 

the two ratios assess different features of liquidity and do not behave similarly. 

4.3.2. Exchange rate 

The second variable does not need a proxy which makes therefore simple to calculate. The 

exchange rate is the second analyzed independent variable. It is the exchange rate that 

investors have at the end of the trading day. The exchange rate adjusted is collected for the 

OLS regression since the ADR premium is calculated from adjusted stock price. All the 

foreign exchange rates are presented against one US Dollar. Then a weekly average for each 

currency is computed. 

4.3.3. US market returns, local market returns 

 

 US market returns 

As explained earlier, Bodoutha et al. (1995) demonstrate the influence of the US market on the 

ADR premium, which is interpreted as a US market sentiment effect. The US market is used 

as a proxy for market sentiment of the return. According to Ruppert (2004, p. 77), the formula 

to calculate the return is as follows: 

         
  

  
   

 

   is the final price of the S&P 500 and     is the price of the previous day for the same Index. 

The daily percentage variation is calculated in log return to have a distribution that is more 

normally distributed for the OLS regression. The S&P 500 is chosen for the returns’ 

calculation of the US market since it consists of the 500 most important companies that are 

listed in the US market. Once the daily returns are calculates, a weekly average is computed in 

order to adapt them to the OLS regression. 

 

 Local market returns 

The local market returns are also calculated in following the same steps. For each local 

market, the most known benchmark stock market index is selected. When no Index is 

available, the MSCI Index of the country is used instead. Thus MSCI Brazil, Argentina 

MERVAL, Chile Santiago SE General, Shanghai SE A Share, France CAC 40, TOPIX, 

Mexico IPC (BOLSA), FTSE/JSE and FTSE 100 are used to represent the local market of the 

countries we analyze. 

 

            
  

  
   

 

   is the final price of the local Index and     is the price of the previous day for the same 

Index.        is therefore the daily Index return. The daily return is calculated for each index.  
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4.3.4．VIX Measure 

Implied volatility is used for one of the independent variables used in our analysis. “The 

market's assessment of the underlying asset's volatility, as reflected in the option price, is 

known as the implied volatility of the option” (Mayhew, p. 1, 1995). Options are often used to 

calculate the implied volatility since the price of options embedded the risk and therefore the 

current and future volatility of the underlying asset. One of the first to demonstrate the 

calculation of implied volatility from the prices of exotic options was Ball, Torous, and 

Tschoegl (1985). Nowadays the CBOE Volatility Index also known as the VIX measure is one 

of the most important measures of market expectations. It captures the short term 30-day 

implied volatility of the S&P 500 stock Index with the help of option prices. Introduced in 

1993, the VIX measure is the first barometer representing the investor sentiment and the 

volatility of the market (CBOE, 2012). VIX measure that is above 30 is often associated with a 

high volatility and reflects fear or uncertainty of investors (Investopedia, 2013).  

 

Being today a prominent indicator of a market, the implied volatility index is now 

implemented in every major stock exchanges under other names. We decided to use only the 

VIX measure and not the Implied Volatility Indexes of the home stock exchanges. Moreover 

the focus of our study is on the Depositary receipts in the US which explains why this VIX 

measure is selected as variable. Indeed the VIX is one of the only Implied Volatility Indexes 

that were created before the 2007 crisis. Therefore not many implied Volatility Indexes can 

supply old enough historical data. We noticed that the major part of Implied Volatility 

Indicators does not cover our two periods we analyze. 
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5. Empirical observations 

A description of the collected data is required in order to focus only on analyze and 

discussions afterwards. Therefore this chapter will give a view of all the empirical 

observations that have been made. 

5.1. Time Horizon 

As explained earlier, the study of the ADR premium is longitudinal. Since the objective is to 

analyze the premium over a crisis period and a non-crisis period, we decided to define two 

periods that follow each other as recent as possible and that are truly reflecting the crisis and 

the non-crisis. The subprime crisis is chosen to represent the crisis period since the crisis was 

global, strong and over a long period. Thus, data from this crisis make our results more 

powerful. Given our study analyses countries from around the world, we based our analysis of 

the subprime crisis on the MSCI World to determine the two sub-periods. MSCI World is an 

index of more than 1600 listed companies around the world (MSCI, 2013). This index has the 

advantage to combine all major stocks in the world and gives a global stock index instead of 

S&P 500 which captures only the American listed companies. The daily prices were collected 

from DataStream. From the data, we split the following period into two periods that have 

equal durations. The two sub periods have equal duration in order to have periods with 

observations that are more comparable: 

 

 June 26, 2006 – October 31, 2007: the non-crisis period -Bullish period- 

 October 31, 2007 – March 6, 2009: the crisis period -Bearish period- 
 

 
Figure 4: MSCI World Index from 2004 to 2010. Souce: Datastream (2013) 

The determination of the sub-periods was according to a min-max analysis of the MSCI World 

index during the financial crisis of 2008 in order to minimize subjectivity. Once the crisis 

period was identified, the non-crisis period was then determined in taking a previous crisis 
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period with the same duration. Thus the period of non-crisis shows steady growth of the MSCI 

world Index whereas the crisis period corresponds to drop of the index. 

5.2. Sample construction 

The construction of the sample for our empirical analyses is mainly based on the study of 

Chan et al. (2008). It starts with the universe of all ADRs. As explained in the background 

chapter, the JP Morgan database of ADR is used to identify all ADRs that were listed from 

26/06/2006 to 06/03/2009. Over the period, 1096 companies were cross-listed with ADRs. 

According to the legal requirements and the conditions of trading, four different types of 

ADRs exist: the level 1, the level 2, the level 3 and the Rules 144A. Only the ADRs level 2 

and 3 are kept in the selection representing 279 companies. The ADRs Over-the-Counter are 

not kept since the financial data in OTC are not easily accessible even on professional 

software applications such DataStream. The analysis only includes companies listed on the 

NYSE and the NASDAQ. The AMEX has been ignored since it has less than 10 ADRs. 

 

Then, in the files summarizing all listed ADRs, Some ADRs and stocks are not indicated with 

the ISIN code and hard to identify. For that reason, the securities that do not have an ISIN 

code for the ADR or the stock are removed from the selection. This operation decreases the 

number of companies in our selection to 228. Out of the last selection, we then check the 

availability of data for these companies on DataStream. We state that DataStream must at least 

supply the adjusted price for our sample in order to compute the ADR Premium. A total of 33 

companies did not have the adjusted price available, the shares outstanding or the volume on 

DataStream. In our sample construction we then eliminate 62 companies that have data errors 

from DataStream. These are companies that have premium that is superior to 15%. In order to 

identify them, the ADR ratio, that is to say the number of shares of home stock corresponding 

to 1 share of ADR is used to convert the ADR and then calculate the premium. That represents 

the same proportion as the study of Chan et al. (2008). A total of 95 companies were 

eliminated because of data availability and data quality. In the sample, 133 companies 

representing 16 countries remain for the analysis. However the number of companies for every 

country is not statistically significant. For that reason, only the countries that have more than 5 

companies are kept. Chan et al. (2008) also define the same significance level. In our final 

sample, 111 companies remain from 9 countries. The original selection of 279 companies 

representing the whole population was finally divided by more than 2 in order to get 

exploitable data. 

 

Table 1 summarizes the main information about the final sample of 111 companies. Both 

developed and emerging countries are represented. However the developed countries represent 

33% of the sample. The weight of emerging countries is expected to continue rising. In the 

sample, Brazil has the most companies with 23 ADRs traded in the US. We can notice an 

important presence of South America companies. Other countries with more than 10 ADRs 

include UK (18), Japan (14), China (14), Mexico (14) and Chile (15). Argentina (7), South 

Africa (5) and France (5) close the ranking. The emerging countries represent together 66% of 

the sample. Regarding the regions, Latin America is the most represented with 50% of the 

sample and the population.  
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The repartition of countries in our sample is enough close to the population. The emerging 

countries are a little bit less represented than they should be in our sample due to errors and 

data availability on DataStream that are more frequent for these companies. The reparation per 

region follows the framework that JP Morgan uses to classify the depositary receipts on its 

website. 

 

 

 

Number of ADR 

Region Country Sample Population 

Dev. Asia Japan 14 18 

  Subtotal 14 18 
        

Emrg. Asia China 14 16 

  Subtotal 14 16 
        

Dev. Europe 

United 

Kingdom 18 31 

  France 5 5 

  Subtotal 23 36 
        

Latin America Brazil 23 30 

  Mexico 14 16 

  Chile 11 15 

  Argentina 7 11 

  Subtotal 55 72 
        

Middle East / 

Africa 

South 

Africa 5 5 

  Subtotal 5 5 
        

Total    111 147 
Table 1: Our sample by regions & countries 

Table 2 shows the breakdown of ours ample per geographical region and ADR Level. As 

explained in the sample construction only the level II and level III are analysed in the study. 

The table gives some interesting information about the sample. The origin of the cross-listed 

companies has an influence on the choice of the ADR level. The distribution between 

countries of ADR is polarized. The companies from emerging countries prefer on average to 

cross-list at the level III ADR. Thus 100% of ADR from emerging Asia and 47% of ADR 

from Latin America are under the level III. These companies probably choose the level III to 

access to the possibility of rising capital. The emerging countries often have a home stock 

exchange that is not much efficient yet. They have therefore a stronger commitment to the US 

market and willingness to accept additional rules. On the opposite, the companies from 

developed countries prefer to launch programs at the level II with 86% from Developed Asia 

and 83% from Developed Europe.  
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ADR 

Region Level Number Percentage 

Dev. Asia LEVEL II 12 86% 

  LEVEL III 2 14% 

  Subtotal 14 13% 

  

 

    

Emrg. Asia LEVEL III 14 100% 

  Subtotal 14 13% 

  

 

    

Dev. Europe LEVEL II 19 83% 

  LEVEL III 4 17% 

  Subtotal 23 21% 

  

 

    

Latin America LEVEL II 29 53% 

  LEVEL III 26 47% 

  Subtotal 55 50% 

  

 

    

Middle East / 

Africa LEVEL II 4 80% 

  LEVEL III 1 20% 

  Subtotal 5 3% 

  

 

    

Total   111 100% 
Table 2: Our sample by regions & levels 

5.3. Observed data 

This section will focus on the observed data, i.e. the variables used in the regression. Then a 

comprehensive view of the observed data will help to the understanding of the next chapter. 

The observed data explained are the premium –or discount-, the liquidity Amihud, the 

liquidity turnover, the currency exchange rate, the indexes and the VIX measure. 

5.3.1. Premium 

The ADR premium or ADR discount when the ADR price is smaller than the underlying stock 

price is first computed on a daily basis. According to the formula of the study of Chan et al. 

(2008), the premium is formulated in term of % difference to be captured and follows this 

equation:  

        
    

           

    
          

   

The calculation of the premium has different steps and requires a set of data collected from 

DataStream.     
    is the price of the        at the day d in US Dollar,     

   is the Price of the 

underlying stock of the ADR i in a foreign currency at the day d.     
    is multiplied by the 

currency      which is the exchange rate for the currency of the underlying stock of the ADR 

i at the day d.       helps to convert it in US Dollar.      
   is also multiplied by the ADR ratio 
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No. 

Sample Before During Diff. Before During Diff. Before During Diff. Before During Diff. Before During Diff.

Argentina 7 0,87% -2,44% -3,30pt 0,90% -1,54% -2,44pt 0,84% 2,43% 1,59pt -1,39% -12,11% -10,72pt 2,77% 1,38% -1,39pt

Brazil 23 0,15% 0,10% -0,05pt 0,18% 0,15% -0,03pt 0,24% 0,74% 0,50pt -0,53% -2,41% -1,89pt 0,70% 2,38% 1,68pt

Chile 11 0,12% -0,09% -0,21pt 0,06% -0,13% -0,19pt 0,67% 0,86% 0,19pt -1,28% -1,91% -0,63pt 1,80% 2,21% 0,41pt

China 14 0,19% 0,01% -0,18pt 0,23% 0,01% -0,22pt 0,63% 1,43% 0,80pt -2,09% -2,69% -0,60pt 1,82% 4,80% 2,98pt

Mexico 14 -0,10% -0,60% -0,49pt 0,01% -0,27% -0,28pt 0,39% 0,75% 0,36pt -1,86% -3,18% -1,32pt 0,73% 0,51% -0,23pt

South Africa 5 -0,19% -0,57% -0,38pt -0,07% -0,57% -0,51pt 0,71% 1,06% 0,35pt -2,47% -3,57% -1,10pt 1,18% 2,01% 0,83pt

Developing countries 74 0,15% -0,36% -0,51pt 0,19% -0,21% -0,40pt 0,49% 1,07% 0,58pt -1,40% -3,53% -2,13pt 1,31% 2,34% 1,03pt

United Kingdom 18 1,04% 1,00% -0,04pt 1,00% 1,01% 0,01pt 0,20% 0,66% 0,46pt 0,51% -0,38% -0,90pt 1,55% 2,97% 1,42pt

France 5 1,53% 0,86% -0,68pt 1,36% 0,90% -0,46pt 0,59% 0,82% 0,24pt 0,65% -1,49% -2,14pt 3,58% 4,16% 0,58pt

Japan 14 0,16% -0,43% -0,59pt 0,27% -0,34% -0,61pt 0,45% 1,18% 0,73pt -1,46% -4,50% -3,04pt 0,97% 3,51% 2,55pt

Developed countries 37 0,77% 0,22% -0,55pt 0,77% 0,24% -0,53pt 0,35% 0,44% 0,09pt -0,21% -1,04% -0,83pt 1,60% 1,67% 0,06pt

Total 111 0,36% -0,17% -0,53pt 0,38% -0,06% -0,44pt 0,45% 0,86% 0,41pt -1,00% -2,70% -1,70pt 1,41% 2,11% 0,71pt

MaximumMean Median Standard deviation Minimum

called      . The ADR ratio in our sample varies from 1:1 to 1:100, that is to say one ADR 

corresponds to a number of shares of underlying stock. After computing the daily premium -or 

discount-, we compute the average for each week over the two periods to get the weekly 

premium. The mean of weekly premium of each country during the non-crisis period and 

during the crisis is then reported in a table. The change of the premium during the non-crisis 

period and during the crisis is finally computed for each country.   

 

The table 3 shows significant differences and changes. On average, the developed countries 

have a higher premium than the emerging countries. During the non-crisis period, buying on 

the US market is 0,770% more expensive than on a developed country stock exchange 

whereas buying on the US market is 0,148% more expensive than on an emerging stock 

exchange. Some emerging country stock exchanges have an ADR discount. Thus Mexico and 

South Africa have respectively -0,102% and -0,193%. The difference between emerging 

countries and developed countries is quite significant.  

The average ADR premium drops during the crisis. For the overall population, the premium 

becomes a discount. The emerging countries and developed countries ADR premiums are 

equally impacted. For the emerging countries, the ADR premium was affected by the crisis 

with a change of -0,512% to -0,364% becoming thus ADR discounts. The developed countries 

premiums decrease by -0,551% to 0,220% and therefore remain a premium. 

The weighted average ADR premium is computed for each country that is in our sample. We 

can notice that the premium of each country in absolute increases during crisis. The premium -

discount- rises from 0,482% to 0,676%. This evolution is mainly contributed by Argentina, 

Japan and Mexico. 

To summarize the discoveries, the ADR premium is influenced by the 2007 crisis and tends to 

become an ADR discount. Moreover the premium or the discount increases during the crisis. 

On average, the developed countries have an ADR premium and the emerging a smaller ADR 

premium or discount. 

5.3.2. Liquidity Amihud 

Liquidity Amihud represents the return of shares traded within a day divided by the number of 

the traded volume in the day. It has been computed according to the formula showed 

beforehand. After obtaining the daily liquidity Amihud for each company, we calculate the 

weekly average of the daily liquidity Amihud for each company. Once it has been done, we 

Table 3: observations of premiums 
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group the companies by countries. Therefore we obtain a weekly liquidity turnover for each 

country. We make the same for both the ADRs and their underlying shares and split the whole 

period into a non-crisis and a crisis period. Results are shown in table 1 and table 2 below. 

 

Table 4: liquidity Amihud of ADRs 

 

 

Table 5: liquidity Amihud of the underlying shares 

 Liquidity Amihud before the crisis: 

According to the tables above, several observations can be made. First of all, the Amihud ratio 

shows that the level of liquidity depends on the market where the security is listed. Indeed the 

degree of liquidity for the ADRs in the US market is similar for companies from both 

developed and developing countries, whereas the underlying share liquidity varies 

significantly according the country where it is listed. Before the crisis, Amihud ratio is 0.63% 

for the underlying shares in developing countries whereas the same ratio in the developed 

countries is only 0.04%. These ratios mean that the liquidity of the developed markets is 16 

times higher than the developing markets.  

The second finding covers the ADR liquidity that cross-listed companies face. According to 

the tables, the companies from developing countries do not face significant difference of 

liquidity between the home market and the US market. However the companies from 

developed countries when they cross-list suffer a much lower liquidity for their ADRs. Indeed, 

the Amihud ratio is 0.04% for the underlying shares against 0.69% for the ADRs. 

Country Sample

Before During Diff. Before During Diff. Before During Diff. Before During Diff. Before During Diff.

Argentina 7 0,52% 0,62% 0,10pt 0,34% 0,37% 0,03pt 0,53% 0,62% 0,09pt 0,10% 0,08% -0,02pt 3,10% 2,97% -0,13pt

Brazil 23 0,15% 0,17% 0,02pt 0,08% 0,10% 0,03pt 0,25% 0,19% -0,05pt 0,03% 0,04% 0,00pt 1,74% 1,05% -0,68pt

Chile 11 1,73% 3,88% 2,15pt 1,28% 2,65% 1,37pt 1,06% 3,27% 2,21pt 0,44% 0,67% 0,23pt 5,06% 16,43% 11,37pt

China 14 0,25% 0,38% 0,12pt 0,18% 0,18% -0,01pt 0,19% 1,58% 1,39pt 0,06% 0,07% 0,01pt 0,93% 13,57% 12,64pt

Mexico 14 1,48% 3,46% 1,98pt 1,25% 3,02% 1,77pt 0,91% 2,47% 1,56pt 0,55% 0,49% -0,06pt 5,33% 12,57% 7,24pt

South Africa 5 0,04% 0,07% 0,02pt 0,04% 0,06% 0,01pt 0,02% 0,04% 0,02pt 0,02% 0,02% 0,01pt 0,09% 0,21% 0,12pt

Developing countries 74 0,69% 1,42% 0,74pt 0,52% 1,07% 0,55pt 0,49% 1,37% 0,88pt 0,20% 0,23% 0,02pt 2,77% 8,01% 5,23pt

France 18 0,73% 2,34% 1,61pt 0,51% 1,31% 0,79pt 0,52% 3,64% 3,12pt 0,12% 0,08% -0,04pt 2,34% 27,87% 25,53pt

Japan 5 2,12% 1,95% -0,17pt 2,02% 1,70% -0,32pt 0,87% 1,19% 0,33pt 0,63% 0,38% -0,25pt 4,82% 9,46% 4,64pt

United Kingdom 14 0,12% 0,10% -0,02pt 0,12% 0,09% -0,03pt 0,03% 0,04% 0,01pt 0,06% 0,05% 0,00pt 0,18% 0,21% 0,03pt

Developed countries 37 0,69% 1,44% 0,75pt 0,57% 0,90% 0,33pt 0,38% 1,95% 1,56pt 0,17% 0,11% -0,05pt 1,86% 14,91% 13,06pt

Total 111 0,69% 1,43% 0,74pt 0,54% 1,01% 0,48pt 0,46% 1,56% 1,11pt 0,19% 0,19% 0,00pt 2,47% 10,31% 7,84pt

Amihud measure is expressed in thousand of traded shares. For example, before the crisis Argentina had a variation of 0,05% every 10 000 of traded shares.

Mean Median Standard deviation Minimum Maximum

Country Sample

Before During Diff. Before During Diff. Before During Diff. Before During Diff. Before During Diff.

Argentina 7 3,58% 3,43% -0,15pt 2,02% 1,40% -0,62pt 4,31% 8,75% 4,44pt 0,113% 0,000% -0,11pt 20,17% 71,62% 51,45pt

Brazil 23 0,02% 0,03% 0,00pt 0,02% 0,03% 0,01pt 0,01% 0,01% 0,00pt 0,010% 0,000% -0,01pt 0,08% 0,06% -0,02pt

Chile 11 0,11% 0,23% 0,12pt 0,05% 0,13% 0,08pt 0,17% 0,27% 0,10pt 0,011% 0,000% -0,01pt 0,88% 1,62% 0,73pt

China 14 0,00% 0,00% 0,00pt 0,00% 0,00% 0,00pt 0,00% 0,00% 0,00pt 0,000% 0,001% 0,00pt 0,00% 0,00% 0,00pt

Mexico 14 1,37% 1,83% 0,46pt 0,37% 1,00% 0,63pt 2,32% 2,79% 0,46pt 0,055% 0,079% 0,02pt 14,80% 16,54% 1,74pt

South Africa 5 0,04% 0,04% 0,00pt 0,03% 0,03% 0,00pt 0,03% 0,02% 0,00pt 0,014% 0,013% 0,00pt 0,18% 0,16% -0,02pt

Developing countries 74 0,63% 0,72% 0,09pt 0,28% 0,35% 0,08pt 0,88% 1,40% 0,52pt 0,03% 0,02% -0,01pt 4,88% 10,17% 5,30pt

France 18 0,08% 0,09% 0,01pt 0,07% 0,07% 0,01pt 0,06% 0,07% 0,01pt 0,017% 0,006% -0,01pt 0,38% 0,34% -0,04pt

Japan 5 0,01% 0,01% 0,00pt 0,01% 0,01% 0,00pt 0,00% 0,00% 0,00pt 0,002% 0,000% 0,00pt 0,01% 0,02% 0,01pt

United Kingdom 14 0,00% 0,00% 0,00pt 0,00% 0,00% 0,00pt 0,00% 0,00% 0,00pt 0,001% 0,002% 0,00pt 0,00% 0,01% 0,01pt

Developed countries 37 0,04% 0,05% 0,00pt 0,03% 0,04% 0,00pt 0,03% 0,03% 0,00pt 0,01% 0,00% -0,01pt 0,18% 0,17% -0,01pt

Total 111 0,43% 0,49% 0,06pt 0,20% 0,25% 0,05pt 0,59% 0,94% 0,35pt 0,021% 0,012% -0,01pt 3,31% 6,84% 3,53pt

Amihud measure is expressed in thousand of traded shares. For example, before the crisis Argentina had a variation of 0,36% every 10 000 of traded shares.

Mean Median Standard deviation Minimum Maximum
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 Impact of the crisis on the liquidity Amihud: 

The crisis has a significant impact on the Amihud liquidity. Surprisingly, this impact is much 

higher on ADRs than on the underlying shares. Indeed, from 0.69% before the crisis, we 

reached 1.44% during the crisis for the liquidity Amihud of ADRs instead of a very slight 

change of 0,06pt for the liquidity Amihud of underlying shares.  

However it is without surprise to notice that ADRs from developing countries and from 

developed countries have very close liquidity Amihud ratio and are also impacted by the crisis 

similarly. Both ratios doubled to increase during crisis by 0.75 points. This means that liquidty 

during crisis is divided in half. The reason may be that the market influences the liquidity of a 

share. This assumption is confirmed with the ratios of the underlying shares. 

Regarding liquidity Amihud of underlying shares, the impact of crisis is much less important 

than for the ADRs. The developed countries performed a little bit better than the developing 

countries: the crisis caused an increase of the ratio by around 0.01 point for the developing 

countries against 0.09 points for the developed countries. The impact of the crisis for liquidity 

Amihud of the underlying share is mitigated. In every valuation of the sample, i.e. mean, 

standard deviation, median, minimum and maximum, we can see that the differences are not 

important as opposed to the liquidity turnover of the ADRs where the differences are more 

important. 

5.3.3. Liquidity turnover 

Liquidity turnover represents the number of shares traded within a day divided by the number 

of outstanding shares. The ratio was computed according to the formula showed beforehand. 

After obtaining the daily liquidity turnover for each company, we calculated the weekly 

average of the daily liquidity turnover for each company. Once it has been done, we grouped 

the companies by countries. Therefore we obtained a weekly liquidity turnover for each 

country. We made the same for both the ADRs and their underlying shares and split the whole 

period into a non-crisis and a crisis period. Results are shown in table 1 and table 2 below. 
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Table 6: Liquidity turnover of ADRs 

 

 

Table 7: Liquidity turnover of the underlying shares 

 Liquidity Amihud before the crisis: 

Developing countries have a better liquidity turnover of ADRs than developed countries: 

between 0.22% to 0.33% for the developing countries and between 0.08% to 0.10% for 

developed countries. However regarding the liquidity turnover of the underlying shares, the 

conclusions are the opposite. The liquidity turnover is higher for the developed countries with 

0.65% and 0.62% than the developing countries with 0.35% and 0.36%. This contrast between 

the ADRs and the underlying shares is a surprise. 

 Impact of the crisis on the liquidity Amihud: 

First of all, it seems that the crisis has a higher impact on the liquidity turnover of ADRs than 

on the liquidity turnover of the underlying shares. Indeed, from 0.18% before the crisis, we 

reached 0.25% during the crisis for the liquidity turnover of ADRs instead of a no change for 

the liquidity turnover of underlying shares. This observation is quite similar to the Liquidity 

Amihud. 

The impact of the crisis on the liquidity turnover for the underlying share is mitigated. In 

every valuation of the sample, i.e. mean, standard deviation, median, minimum and maximum, 

Country Sample

Before During Diff. Before During Diff. Before During Diff. Before During Diff. Before During Diff.

Argentina 7 0,19% 0,22% 0,03pt 0,18% 0,22% 0,04pt 0,06% 0,12% 0,06pt 0,08% 0,06% -0,02pt 0,38% 0,91% 0,53pt

Brazil 23 0,28% 0,39% 0,10pt 0,28% 0,37% 0,09pt 0,07% 0,12% 0,05pt 0,15% 0,11% -0,04pt 0,58% 0,73% 0,15pt

Chile 11 0,06% 0,07% 0,01pt 0,06% 0,06% 0,01pt 0,02% 0,02% 0,00pt 0,02% 0,02% -0,01pt 0,11% 0,15% 0,03pt

China 14 0,16% 0,34% 0,18pt 0,14% 0,34% 0,20pt 0,11% 0,09% -0,01pt 0,04% 0,12% 0,08pt 0,56% 0,57% 0,01pt

Mexico 14 0,24% 0,34% 0,10pt 0,22% 0,34% 0,12pt 0,08% 0,11% 0,03pt 0,11% 0,10% -0,01pt 0,58% 0,81% 0,23pt

South Africa 5 0,51% 0,74% 0,23pt 0,49% 0,70% 0,22pt 0,15% 0,23% 0,08pt 0,25% 0,24% -0,01pt 1,02% 1,48% 0,46pt

Developing countries 74 0,22% 0,33% 0,10pt 0,22% 0,32% 0,11pt 0,08% 0,11% 0,03pt 0,10% 0,10% 0,00pt 0,52% 0,70% 0,18pt

France 18 0,13% 0,14% 0,01pt 0,12% 0,13% 0,01pt 0,08% 0,04% -0,04pt 0,03% 0,05% 0,02pt 0,45% 0,30% -0,15pt

Japan 5 0,02% 0,03% 0,01pt 0,02% 0,03% 0,01pt 0,01% 0,01% 0,01pt 0,01% 0,01% 0,00pt 0,04% 0,07% 0,03pt

United Kingdom 14 0,04% 0,08% 0,04pt 0,04% 0,07% 0,03pt 0,01% 0,03% 0,02pt 0,02% 0,03% 0,01pt 0,08% 0,18% 0,10pt

Developed countries 37 0,08% 0,10% 0,02pt 0,08% 0,09% 0,02pt 0,04% 0,03% -0,01pt 0,02% 0,04% 0,01pt 0,26% 0,22% -0,03pt

Total 111 0,18% 0,25% 0,08pt 0,17% 0,25% 0,08pt 0,07% 0,08% 0,02pt 0,08% 0,08% 0,00pt 0,43% 0,54% 0,11pt

Mean Median Standard deviation Minimum Maximum

Country Sample

Before During Diff. Before During Diff. Before During Diff. Before During Diff. Before During Diff.

Argentina 7 0,14% 0,12% -0,01pt 0,12% 0,12% 0,01pt 0,06% 0,06% -0,01pt 0,06% 0,00% -0,06pt 0,38% 0,39% 0,01pt

Brazil 23 0,34% 0,39% 0,05pt 0,34% 0,40% 0,06pt 0,07% 0,12% 0,04pt 0,15% 0,00% -0,15pt 0,57% 0,64% 0,07pt

Chile 11 0,12% 0,10% -0,03pt 0,11% 0,08% -0,03pt 0,07% 0,06% -0,01pt 0,05% 0,00% -0,05pt 0,51% 0,35% -0,15pt

China 14 0,91% 0,87% -0,03pt 0,81% 0,85% 0,03pt 0,37% 0,28% -0,08pt 0,38% 0,29% -0,09pt 1,89% 1,72% -0,17pt

Mexico 14 0,12% 0,13% 0,01pt 0,12% 0,13% 0,01pt 0,04% 0,05% 0,00pt 0,05% 0,03% -0,02pt 0,33% 0,30% -0,03pt

South Africa 5 0,33% 0,39% 0,06pt 0,32% 0,40% 0,08pt 0,09% 0,14% 0,05pt 0,11% 0,07% -0,04pt 0,68% 0,79% 0,11pt

Developing countries 74 0,35% 0,36% 0,01pt 0,33% 0,36% 0,03pt 0,12% 0,12% 0,00pt 0,15% 0,07% -0,08pt 0,75% 0,72% -0,03pt

France 18 0,63% 0,62% -0,01pt 0,62% 0,61% -0,01pt 0,19% 0,22% 0,03pt 0,17% 0,13% -0,05pt 1,18% 1,25% 0,07pt

Japan 5 0,49% 0,72% 0,23pt 0,48% 0,68% 0,20pt 0,11% 0,30% 0,19pt 0,16% 0,00% -0,16pt 0,81% 1,95% 1,14pt

United Kingdom 14 0,72% 0,57% -0,15pt 0,73% 0,58% -0,15pt 0,15% 0,19% 0,03pt 0,15% 0,09% -0,06pt 1,16% 1,17% 0,00pt

Developed countries 37 0,65% 0,62% -0,03pt 0,64% 0,61% -0,03pt 0,17% 0,22% 0,05pt 0,16% 0,10% -0,07pt 1,12% 1,31% 0,19pt

Total 111 0,45% 0,45% 0,00pt 0,43% 0,44% 0,01pt 0,14% 0,16% 0,02pt 0,15% 0,08% -0,08pt 0,88% 0,92% 0,04pt

Mean Median Standard deviation Minimum Maximum
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we can see that the differences are not important as opposed to the liquidity turnover of the 

ADRs where the differences are more important.  

But concerning the liquidity turnover of underlying shares, developed countries performed 

better than the developing countries: around 0.35% for the developing countries against about 

0.64% for developed countries. 

5.3.4. Currencies 

Currencies are all denominated in US dollar. We collect daily data from DataStream for each 

currency and calculate the weekly mean. Afterwards we compute the mean, standard 

deviation, median, minimum and maximum for each currency. Data are given on the table 

below. We only present the basic observations of the data in order to have an overview of 

what happens during the two periods in question. That is why we use the exchange rate and 

not the return of the current exchange rate in the tables. The variation has been calculated as 

followed: 

                                                                

 

Table 8: Observations made on the exchange rate 

Unlike the other variables, the standard deviation, which is an indicator of volatility, shows 

important information for the exchange rate. Exchange rate volatility surged during the crisis 

period by 215.8% for developing countries and by of 410.5% for the developed countries.  

But overall, the crisis has had little impact on the exchange rate in US$ with -1.6% variation 

on average for all countries. Some exchange rates were important but they offset one another. 

Nevertheless it does not mean that the premium cannot be affected by the crisis. It will be 

shown in the next section how exchange rate is a relevant factor deserving its analysis. 

5.3.5. Indexes 

Indexes are used as proxies for market returns in the home country and in the US. It has been 

computed at the same way as the previous table of exchange rate. We extract from DataStream 

daily data of all the required indexes and make weekly average of it in our selected period. 

Then, we compute the variation as followed: 

                                                                

 

Country Currency Sample

Before During Var. Before During Var. Before During Var. Before During Var. Before During Var.

Argentina Argentine Peso to US$ 7 3,10 3,21 3,5% 3,10 3,15 1,9% 0,03 0,16 432,9% 3,05 3,02 -1,2% 3,17 3,62 14,0%

Brazil Brazilian Real to US$ 23 2,05 1,90 -7,3% 2,09 1,77 -15,5% 0,12 0,29 136,5% 1,75 1,57 -10,5% 2,21 2,44 10,4%

Chile Chilean Peso to US$ 11 528,97 534,26 1,0% 528,21 508,42 -3,7% 11,79 72,77 517,2% 495,18 435,70 -12,0% 547,13 675,53 23,5%

China Chinese Yuan to US$ 14 7,75 6,99 -9,8% 7,74 6,86 -11,3% 0,16 0,20 24,8% 7,46 6,82 -8,6% 8,00 7,44 -7,0%

Mexico Mexican Peso to US$ 14 10,94 11,57 5,8% 10,93 10,83 -0,9% 0,12 1,51 1140,5% 10,70 9,99 -6,7% 11,38 15,30 34,4%

South Africa South Africa Rand to US$ 5 7,15 8,31 16,3% 7,15 7,86 9,9% 0,23 1,23 441,8% 6,56 6,54 -0,3% 7,83 10,81 38,1%

74 -1,5% -6,9% 410,5% -8,1% 15,8%

France Euro to US$ 18 0,76 0,70 -7,9% 0,76 0,68 -9,8% 0,03 0,05 95,7% 0,69 0,63 -9,1% 0,80 0,79 -0,3%

Japan Japanese Yen to US$ 5 118,17 102,78 -13,0% 117,91 104,96 -11,0% 2,42 7,04 190,5% 114,24 89,25 -21,9% 123,68 114,02 -7,8%

United Kingdom United Kingdom Pound to US$ 14 0,51 0,56 9,5% 0,51 0,51 0,2% 0,02 0,08 379,3% 0,48 0,48 -1,0% 0,55 0,72 31,0%

37 -2,0% -6,2% 215,8% -7,8% 10,5%

Total 111 -1,6% -6,6% 345,6% -8,0% 14,0%

Maximum

Developing countries

Developed countries

Mean Median Standard deviation Minimum
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The data is given in the table below: 

 

Table 9: Observation made on the indexes 

On the same basis as currency, we decide to show the indexes and not the return on indexes. 

Indeed, only the observations of what happens in both periods are relevant to focus on this 

part. The data will be analyzed in the next section. 

Regarding to the foreign indexes, the standard deviation raised up significantly during the 

crisis period for the developed countries with 201.9% in the foreign indexes and 177.3% for 

the US. The mean changes also more significantly for developed countries than developing 

countries with -20.2% and 3.7% respectively. Overall, the developed countries’ indexes were 

more impacted by the crisis than the developing countries’ indexes. 

We can also notice that the variation of the minimum is significantly higher than the variation 

of the maximum. All these variations let assume that the indexes affect differently the 

premium  

5.3.6. Implied volatility: VIX 

Each of the previous variables shows an increase of the volatility during the crisis that is 

represented by the standard deviation.VIX is used as a proxy for the future volatility of the US 

market. As explained previously, it captures the short term 30-day implied volatility of the 

S&P 500 stock Index with the help of option prices. It has been computed at the same way as 

the previous table of indexes. We extract from DataStream daily data of the VIX index to 

calculate the weekly mean. Afterwards we compute the mean, standard deviation, median, 

minimum and maximum for the VIX Index for the crisis and the non-crisis period.  

 

Table 10: observation made on the VIX Index 

According to the table, the US implied volatility surged by 94%. This increase is a common 

reaction when a crisis occurs since it is used as an indicator of investor’s fear. Even the 

volatility of the Index increases during crisis. The index value reached during crisis 80.86. A 

value above 30 is associated with a large amount of volatility.   

Country Index Sample

Before During Var. Before During Var. Before During Var. Before During Var. Before During Var.

Argentina Argentina MERVAL 7 1 998 1 735 -13,2% 180 343 236 762 31,3% 221 481 118,0% 1 618 911 -43,7% 2 337 2 294 -1,8%

Brazil MSCI Brazil 23 186 320 216 058 16,0% 13 295 13 349 0,4% 30 305 50 918 68,0% 145 261 131 103 -9,7% 261 431 296 366 13,4%

Chile Chile Santiago SE General 11 12 832 13 084 2,0% 3 067 2 977 -2,9% 1 838 1 088 -40,8% 9 731 11 087 13,9% 15 511 14 813 -4,5%

China Shanghai SE A Share 14 3 363 3 355 -0,2% 27 812 27 861 0,2% 1 420 1 279 -9,9% 1 665 1 818 9,2% 6 257 5 756 -8,0%

Mexico Mexico IPC (BOLSA) 14 26 850 26 258 -2,2% 25 941 27 377 5,5% 4 164 4 445 6,8% 18 534 17 251 -6,9% 32 390 31 748 -2,0%

South Africa FTSE/JSE all share 5 25 832 26 399 2,2% 25 941 27 377 5,5% 3 148 4 421 40,4% 20 401 18 408 -9,8% 31 136 32 967 5,9%

74 3,7% 4,1% 28,4% -5,3% 1,8%

France France CAC 40 18 5 548 4 329 -22,0% 5 568 4 467 -19,8% 340 897 164,3% 4 803 2 583 -46,2% 6 088 5 683 -6,7%

Japan TOPIX 5 1 657 1 177 -29,0% 1 658 1 263 -23,8% 77 254 228,6% 1 503 731 -51,4% 1 794 1 544 -13,9%

United Kingdom FTSE 100 14 6 270 5 345 -14,7% 6 256 5 511 -11,9% 251 856 240,8% 5 730 3 569 -37,7% 6 675 6 485 -2,8%

37 -20,2% -17,3% 201,9% -43,7% -6,2%

111 -4,3% -3,0% 86,2% -18,1% -0,9%

United States S&P 500 1 424 1 203 -15,5% 1 429 1 294 -9,4% 86 239 177,3% 1 244 695 -44,1% 1 559 1 489 -4,5%

Minimum Maximum

Developing countries

Developed countries

Total Foreign index

Mean Median Standard deviation

VIX

Before During Diff. Before During Diff. Before During Diff. Before During Diff. Before During Diff.

Index value 14,77          33,17 125% 13,24 25,72 94% 4,44 15,19 242% 9,89 16,30 65% 30,83 80,86 162%

Mean Median Standard deviation Minimum Maximum
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6. Analysis & discussion 

In this section we will define and test our hypotheses. Afterwards, we will validate or reject 

them using simple and multiple OLS regressions. Our findings will be then discussed in order 

to give them a true meaning connected to the research problem. 

6.1. Tested hypotheses 

Research problem: 

To what extent is the ADR premium built on the same pattern during crisis as during a non-

crisis period? 

In order to properly answer our research question, we define two main hypotheses that will 

guide us through the analysis. 

Hypothesis one:  

The analyzed variable explains the construction of the ADR premium significantly. 

 

Hypothesis two:  

The crisis has an effect on the way the variables impact the premium. 

 

First of all, hypothesis one will be tested on each selected independent variable through simple 

and multiple OLS regressions. It will allow us to identify the variables that have a significant 

influence on the premium. We will then select the variables with a significant explanatory 

power from the regressions of table 12 and table 13in order to make two final multiple OLS 

regressions with all important variables. These regressions will be the two models to test and 

answer the hypothesis two. The tested variables are summarized on Table 11 to answer our 

research question. 

 

 
Table 11: variables in the regressions 

 

Description of variables Code

Dependent variable:

 ADR premium or ADR discount ADR premium

Independent variables:

Liquidity Amihud ratio of ADRs ADR Amihud 

Liquidity Amihud ratio of underlying shares Under. Amihud

Liquidity turnover ratio of ADRs ADR TO

Liquidity turnover ratio of underlying shares Under. TO

Current exchange rate return Exchange rate 

Current S&P 500 return US market 

Current home market index return home market 

 VIX (CBOE Volatility Index) VIX
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6.2. Calculation of variables 

According to Chan et al. (2008), the variations of each variable are calculated from one week 

to another using the simple difference                                        since the 

variables are expressed in percentage.  

 Logarithm transformation of few variables  

A regression has to obtain normally distributed residuals       to be statistically valid. This 

requirement was an issue for our tested variables. The Kolmogorov-Smirnov test was chosen 

to test whether the residuals are normally distributed. Observations are normally distributed, if 

Kolmogorov-Smirnov test is above 0.05. According to this test, the residuals of almost all our 

variables were not normally distributed during the crisis period. In order to make the residuals 

normally distributed, the logarithm function was applied on the variables in order to avoid a 

failure of the test of normal distribution as suggested by our supervisor and another financial 

teacher. 

 Limits of the logarithm function 

The logarithm function transformed our non-normally distributed data into other ones: x 

became log(x). This has as a consequence to mitigate our findings since the analyzed data do 

not entirely describe precisely the reality. As soon as the decision to use the logarithm function 

was taken, we transformed every daily data extracted from DataStream for the variables that 

do not have normally distributed residuals during crisis. So it turns out that the regressions for 

the non-crisis period are based on the data extracted from DataStream and some of the 

regressions for the crisis period are based on the logarithm of the data extracted from 

DataStream. 

 Country issue 

Home market and exchange rate variables are based respectively on several indexes and 

currencies. In order to compute these two variables, we used the weighted average: we 

weighted all the data according to the number of companies in each country to represent well 

the sample. Thus we obtained for every week the weighted mean of the exchange rate and of 

the index. 

6.3. Test of the factors: evolution of the theory? 

In this section we will analyze the factors influencing the premium in both periods and then 

test our hypotheses. 

6.3.1. Liquidity regression analysis 

The first type of regression concerns the liquidity ratios. As explained in the previous section, 

two types of ratios will be analyzed. Both represent a specific feature of liquidity. The first one 

is the liquidity Amihud and the second one the liquidity turnover. For both ratios, we test the 

underlying shares and the ADRs. ADR shares are listed in the home country whereas the 

underlying shares are listed in the US. Here are the models used for our regressions: 
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Model I: 

                                                         
 

Model II: 

                                                 
 

Model III: 

                                                                   

                       
 

Where   represents the change between two weeks as explained previously, the    are the 

coefficient of regression,      represents the residuals of the regression and     in indices are 

denominated as the     week at time  . Our results are presented in the next table:  

 

 

 

 

 

In order to see the impact of the variables on the premium -or discount-, we have to look to the 

T-test named T-Stat. on tables. ADR Amihud has a significant impact in all of the 3 regression 

models as opposed to the Underlying Amihud which has few impacts on the ADR premium -

or discount-. Concerning the turnover, they both have a small impact during non-crisis time 

but a high impact during the crisis. Therefore we can conclude that the crisis influenced at a 

significant level the way the liquidity turnover and also to a smaller extend the Amihud 

liquidity impact the premium -or the discount-. 

The regressions are valid. Indeed the Durbin-Watson test testifies that our variables are 

independent since all the numbers on the previous table are above 2.5. Furthermore the 

Beta T-Stat. Beta T-Stat. Beta T-Stat. Beta T-Stat. Beta T-Stat. Beta T-Stat.

ADR Amihud 1,660 0,939 -0,476 -4,334 2,228 1,338 -4,092 -2,769

Under. Amihud 0,329 0,382 0,030 0,275 -0,553 -0,649 -1,402 -1,190

ADR TO -0,001 -0,446 -0,012 -4,544 -0,001 -0,437 -0,011 -3,958

Under. TO -0,001 -1,514 0,007 5,017 -0,002 -1,703 0,007 4,274

Durbin Watson 3,125 2,947 2,900 2,974 2,937 2,915

Kolmogorov-Smirnov ,200* 0,091 ,200* ,200* ,200* ,200*

R-squared (%) 1,44 22,00 13,12 27,32 16,08 39,09

# of observations 70 72 70 72 70 72

Crisis

MODEL IIMODEL I MODEL III

Non-crisis Crisis Non-crisis Crisis Non-crisis

Table 12: liquidity regressions 
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Kolmogorov-Smirnov test testifies that the residuals of the previous regressions are normally 

distributed and therefore that the regressions are statistically valid. The betas in the first part 

and the second part of the regressions indicate information about the relationship between the 

dependent and the independent variables. Their impacts are analyzed later in the final 

regressions. 

 

Intuitively, Chan et al. (2008) argue in their comments regarding their findings that a T-

Statistic above 1.5 in absolute value shows that the independent variable impacts the premium 

significantly. Therefore it has been decided to validate the hypothesis one if the tested 

variables have a T-statistic above 1.5 in absolute value. Thus in the Model III, only the 

Underlying TO confirms the hypothesis one with 1.703 for the non-crisis period and is kept 

for our final regression. However, the hypothesis one is validated during the crisis period for 

the ADR Amihud (2.769), the ADR turnover (3.958) and the underlying turnover (4.274). 

Clearly, the liquidity has a deeper impact on the premium during crisis time than during non-

crisis time. All the T-test data in the model III are confirmed by the model I and model II. In 

other words, a T-test above 1.5 in a model is also above 1.5 in the other model. 

6.3.2. Exchange rate, home market, US market and VIX regressions analysis 

For our second category of regressions, we focus on the other factors that are also developed 

in the literature review chapter: the exchange rate, the US market, the home market and the 

VIX. The models for our regressions are explained as follows: 

 

Model I: 

                                        
 

Model II: 

                                    
 

Model III: 

                                      
 

Model IV: 

                              
 

Model V: 

                                                   

                                       
 

Where   represents the change between two weeks as explained previously, the    are the 

coefficient of regression,      represents the residuals of the regression and i,t in indices are 

denominated as the     week at time t. Our results are presented in the following table:  

 

 



52 

 

 
 

 

The T-test results are globally lower than the liquidity measures which means that liquidity has 

a higher impact on the premium than these factors. The T-test results are also overall higher 

during the non-crisis period than during the crisis period which means that the model seems to 

be different during the crisis period. During crisis, all ratios in the above table have a lower 

explanatory power of the premium than during non-crisis period. The Durbin Watson and 

Kolmogorov-Smirnov tests are both valid.  

 

Like the first liquidity regressions during a non-crisis period, we can see that there is no T-test 

above 1.5 in absolute value in time of crisis. However the hypothesis one is valid for some 

variables during the non-crisis period: 

 

 With a T-test of 1.865 on the model I and 2.933 on the model V, the Exchange rate 

confirms the hypothesis one during the non-crisis period. 

 With a T-test of 3.103 in the model III and 0.611 in absolute value on the model V, the US 

market appears to be a significant variable for the premium but not when the variable is 

tested in one simple regression. Therefore the US market makes the hypothesis one valid. 

Multicolinearity may be the cause of this change. According to Bressoux (2008, p. 142-

145), multicolinearity may happen. It does not mean that the regression is not valid. One 

of the options we have when multicolinearity is faced is to erase this variable. Therefore 

we decide to reject it for our final regression since this variable cannot appear as 

significant when it is tested alone. 

 With a T-test of 0.260 on the model III and 3.062 on the model V, the home market 

variable confirms the hypothesis one during the non-crisis period when not isolating. 

Multicolinearity issue is also involved here, but on the other way around. Therefore we 

decide to keep it for our final regression. 

 With a T-test of 4.8511 in absolute value on the model IV and 4.111 in absolute value on 

the model V, the VIX measure confirms the hypothesis one during the non-crisis period. 

 

Therefore, for the crisis period, the hypothesis one is not accepted for all variables. For the 

non-crisis period the hypothesis one is accepted for all variables even if the stock markets 

seem to be less significant than the others. 

  

Beta T-Stat. Beta T-Stat. Beta T-Stat. Beta T-Stat. Beta T-Stat. Beta T-Stat. Beta T-Stat. Beta T-Stat. Beta T-Stat. Beta T-Stat.

Exchange rate 0,157 1,865 0,0014 0,008 0,229 2,933 -0,266 -1,040

(log)

US market 0,104 3,103 -0,06 -0,996 0,034 0,611 -0,082 -0,632

(log)

Home market 0,008 0,260 -0,0484 -0,7838 -0,111 -3,062 -0,0302 -0,255

(log)

VIX -0,0403 -4,8511 0,0004 0,8717 -0,057 -4,111 0,0002 0,233

(no log)

Durbin Watson 3,243 2,684 2,889 2,656 3,188 2,66 2,7324 2,6229 1,772 2,654

Kolmogorov-Smirnov ,200* ,200* ,200* ,200* ,200* ,200* ,200* ,200* ,200* 0,075

R-squared (%) 4,864 0,000 12,405 1,397 0,100 0,8700 25,7103 1,0740 -56,570 2,943

# of observations 70 72 70 72 70 72 70 72 70 72

MODEL I MODEL II MODEL III

Non-crisis Crisis (log) Non-crisis Crisis (log) Non-crisis Crisis (log)

MODEL  IV

Non-crisis Crisis (log)

MODEL V

Non-crisis Crisis (log)

Table 13: Exchange rate, US and home market and VIX regressions 
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6.4. Final regressions 

The variables for our final regressions are now selected. The following table presents the 

results of the two multiple OLS regressions: 

 

 

The betas show on the model I that a decline in the Underlying TO, Home market and VIX 

leads to an increase of the premium. However an increase in the exchange rate causes an 

increase of the premium. Concerning the model II, a decrease in the ADR Amihud and the 

ADR TO leads to an increase of the premium whereas an increase of the underlying TO 

triggers an increase of the premium. 

 

The Durbin Watson and the Kolmogorov-Smirnov show that our regressions are valid. The R-

squared is quite significant on both side with 49.97% and 32.13%. R-squared is considered as 

a good indicator of the degree of explained variability in the models. The final model with the 

main variables succeeds in explaining the ADR premium at 50% during a non-crisis period. 

However because the market behavior is often more difficult to predict, the variables explain 

32% of the ADR premium during the crisis. Appendix 2 shows more details about the 

residuals. Therefore we can design our two final equations summarizing how the premium is 

influenced during crisis and non-crisis period. 

 

Equation of the final regression for the non-crisis period: 

                                                                  
                                     

 

  

Beta T-Stat. Beta T-Stat.

ADR Amihud -2,539 -2,194

ADR TO -0,013 -4,965

Under. TO -0,001 -2,311 0,008 5,542

Exchange rate 0,216 2,822

Home market -0,114 -3,241

VIX -0,064 -6,338

Durbin Watson 2,67 2,96

Kolmogorov-Smirnov ,200* ,200*

R-squared (%) 49,97 32,13

# of observations 70 72

Non-crisis Crisis

MODEL I MODEL II

Table 14: final regressions 
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Equation of the final regression for the crisis period: 

                                                             
                    

 

We can see that the two previous equations are quite different. Therefore the hypothesis two is 

confirmed: the crisis has an effect on the way the variables impact the premium.  
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7. Conclusion 

Now the analysis and the discussions have been made, the conclusion of our research can be 

drawn. Our findings are below synthesized; we stand our contributions but also draw the limits 

to these findings. Some advice to further research will also be introduced. 

7.1. Conclusions on the results 

In this paper, we investigate in crisis period the effect of variables in ADR premium building 

using a large sample of ADRs. According to our analysis, the ADR premium tends to grow 

during crisis period. The premium of each country increases in absolute during crisis. The 

premium -discount- rises significantly. Furthermore the average ADR premium before crisis 

becomes an ADR discount during crisis. This evolution means that the ADRs become cheaper 

during crisis than the underlying stock listed in the home market. This strong modification of 

the ADR premium during crisis is accompanied by a tremendous increase of its volatility. 

Previous research has identified the main variables influencing the construction of ADR 

premium of cross-listed companies, though we can assume that crisis modifies the relationship 

between the main factors and the ADR premium. These changes on the ADR premium lead us 

to analyze whether the main variables affect differently the construction of ADR premium in 

crisis period. 

We find that crisis significantly modifies the relationship between ADR premium and the 

main variables making irrelevant the previous models in period of crisis.  In non-crisis period, 

the VIX Index, the home market return, the currency exchange rate and the liquidity TO of the 

underlying share have a strong explanatory power of ADR premium, VIX Index being the 

stronger factor and the liquidity TO of the underlying the weaker. The final model with these 

variables succeeds in explaining the ADR premium at 50% during a non-crisis period. 

In crisis period, the regressions show that liquidity becomes a factor with a greater explanatory 

power of ADR premium.  Among the factors with explanatory power during crisis, only the 

weaker one which is the liquidity TO of the underlying, keeps on having an explanatory 

power.  Regarding the other main variables, they experience the opposite effect with a much 

lower T-test in times of crisis. It seems that the currency exchange rate, the home and US 

market as well as the volatility lose their explanatory power in times of crisis to the benefit of 

liquidity variables. The main variables computed in the final model have less overall 

explanatory power of the ADR premium compared to the final model for the non-crisis period. 

The market behavior is often harder to predict, that may justify why the variables explain 32% 

of the ADR premium. 

7.2. Limitations 

Even if our research has been conducted with as much accuracy as possible, there are some 

limits to our findings. Considering the sample we have chosen -111 companies- and the real 

number of ADRs -approximately 4000 (Deutsch Bank, 2013)-, our findings cannot stand for 

the whole population of ADRs. Level I ADR represents most of ADRs listed and is not part of 

our sample. Given the observations was made with level II and level III ADR, our findings can 

be only generalized to the level II and level III ADRs. 
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Our research aims to identify the influence of a crisis on the main variables affecting the 

premium –or discount- of ADRs. But we only study what happened with the 2007 crisis. Even 

if crises have some similarities, no one can conclude that what has happened on the 2007 crisis 

has already happened in previous crisis and may happen in future crisis. No research has been 

made on this subject and it will be overextended to generalize our research to other crisis 

periods. 

 

When reading our results the reader should bear in mind that the time and resources we got 

were limited.” It means that we probably should have gone further by making an analysis by 

countries or analyzing other variables affecting the premium. We would also probably have 

more literature review to speak about or being able to understand why some wrong data given 

by the DataStream database have been seen. Therefore the results we get have to be 

considered as a one-year master thesis. Moreover, the fact that the logarithm was used for 

some variables and not for the others can also mitigate our findings. 

7.3. Further research 

Regarding the limits of our research, our findings can be supported by new research that 

should go further or deeper into our findings. 

 

Since our aim is to generally describe how a crisis can affect different variables having a 

proved impact on the premium of cross-listed companies, new research can analyze the same 

factors but considering different crises. Indeed, our study focuses on the 2007 world crisis, but 

analyzing other local crisis or older world crisis can allow adding more general findings to our 

research. Indeed we assume in the study that the crisis of 2007 is representative of the crises 

and that every crisis has similar impact on the variables influencing the building of the ADR 

premium. However, it should be kept in mind that the crisis cannot to be too old since the 

behavior of financial markets evolves as well. 

 

We search the most important variables influencing the premium in our research. However we 

did not find all of them, the regressions made can testify it. Thus, the same kind of work using 

variables that also influence the premium but not revealed in this paper can be useful. New 

research can choose different variables or at least different proxies to measure the premium. 

As an example, Chan et al. (2008) tested the one month and the 6 month exchange rate. The 

current exchange rate is chosen but the decision is partly subjective. 

 

Furthermore it could be also interesting to analyze whether our findings can be applicable to 

other types of Depositary Receipts. Indeed, in our paper we analyze only the American 

Depositary Receipts at level II and level III program. An overview of what is happening using 

the level I ADR, or making a sample with the Depositary Receipts in the UK or in Japan for 

example can allow more general findings. 

 

The fact that all home countries have been taken in the same basket can allow more accurate 

analysis. However further research can be conducted country by country to take in to account 

the specificities of each country. Indeed, some impacts of variables can be significant for some 

countries and not for all them. Separating the countries could lead to new perspective of 

research.  
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Appendix1: our sample 
 

 

Country Level   Ratio exchange Curr. Industry 

Argentina  II Grupo financiero galicia 1 : 10 NASDAQ ARS Banks 

    

Irsa inversiones y 

representaciones 1 : 10 NYSE ARS Real Estate Inv&Serv 

    Tenaris  1 : 2 NYSE EUR Indust.Metals&Mining 

   III Banco macro  1 : 10 NYSE ARS Banks 

    Bbva banco frances 1 : 3 NYSE ARS Banks 

    Telecom argentina 1 : 5 NYSE ARS Mobile Telecom. 

    Ypf sociedad anonima 1 : 1 NYSE ARS Oil & Gas Producers 

Brazil  II Banco bradesco  1 : 1 NYSE BRL Banks 

    Brasil telecom participacoes 1 : 5 NYSE BRL Mobile Telecom. 

    Braskem  1 : 2 NYSE BRL Chemicals 

    Brf brasil foods 1 : 1 NYSE BRL Food Producers 

    Centrais eletricas brasileiras  1 : 1 NYSE BRL Electricity 

    Cia energetica de minas gerais 1 : 1 NYSE BRL Electricity 

    

Companhia de bebidas das 

americas 1 : 1 NYSE BRL Beverages 

    Companhia siderurgica nacional 1 : 1 NYSE BRL Indust.Metals&Mining 

    Gerdau  1 : 1 NYSE BRL Indust.Metals&Mining 

    Itau unibanco holding  1 : 1 NYSE BRL Banks 

    Net servicos de comunicacao 1 : 1 NASDAQ BRL Media 

    Petroleo brasileiro sa - petrobras 1 : 2 NYSE BRL Oil & Gas Producers 

    Sadia  1 : 3 NYSE BRL Food &Drug Retailers 

    Tele norte leste participacoes  1 : 1 NYSE BRL Utilities 

    Telefonica brasil  1 : 1 NYSE BRL Media/Broadcasting 

   III 

Comp. paranaense de energia-

copel  1 : 1 NYSE BRL Electricity 

    

Companhia brasileira de 

distribuicao 1 : 1 NYSE BRL Food &Drug Retailers 

    Cpfl energia  1 : 2 NYSE BRL Electricity 

    Embraer 1 : 4 NYSE BRL Aerospace & Defense 

    Gol linhas aereas inteligentes  1 : 1 NYSE BRL Travel & Leisure 

    Petroleo brasileiro sa - petrobras 1 : 2 NYSE BRL Oil & Gas Producers 

    Tam  1 : 1 NYSE BRL Aerospace & Defense 

Chile  II Banco de chile 

1 : 

600 NYSE CLP Banks 

    Banco santander-chile  1 : NYSE CLP Banks 
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400 

    Embotelladora andina 1 : 6 NYSE CLP Beverages 

   III Provida 1 : 15 NYSE CLP Financial Services 

    Compania cervecerias unidas  1 : 2 NYSE CLP Beverages 

    Empresa nacional de electricidad  1 : 30 NYSE CLP Electricity 

    Enersis  1 : 50 NYSE CLP Electricity 

    Latam airlines group 1 : 1 NYSE CLP Travel & Leisure 

    Madeco  

1 : 

100 NYSE CLP Construct.&Materials 

    Vina concha y toro  1 : 20 NYSE CLP Beverages 

China  III Aluminum corporation of china  1 : 25 NYSE HKD Indust.Metals&Mining 

    China eastern airlines 1 : 50 NYSE HKD Travel & Leisure 

    China life insurance 1 : 15 NYSE HKD Life Insurance 

    China mobile  1 : 5 NYSE HKD Mobile Telecom. 

    China petroleum & chemical 

1 : 

100 NYSE HKD Oil & Gas Producers 

    China southern airlines 1 : 50 NYSE HKD Travel & Leisure 

    China telecom  

1 : 

100 NYSE HKD Fixed Line Telecom. 

    China unicom (hong kong)  1 : 10 NYSE HKD Mobile Telecom. 

    Guangshen railway company  1 : 50 NYSE HKD Travel & Leisure 

    Huaneng power international  1 : 40 NYSE HKD Electricity 

    Petrochina  

1 : 

100 NYSE HKD Oil & Gas Producers 

    

Semiconductor manufacturing 

int. 1 : 50 NYSE HKD Tech.Hardware 

    Sinopec shanghai petrochemical  

1 : 

100 NYSE HKD Chemicals 

    Yanzhou coal mining company 1 : 10 NYSE HKD Mining 

France  II Alcatel-lucent 1 : 1 NYSE EUR Tech.Hardware 

    Veolia environnement 1 : 1 NYSE EUR Gas,H20&Multiutility 

    Wavecom 1 : 1 NASDAQ EUR Tech.Hardware 

   III 

Compagnie generale de 

geophysique 1 : 1 NYSE EUR Oil & Gas Producers 

    France telecom 1 : 1 NYSE EUR Fixed Line Telecom. 

Japan  II Advantest  1 : 1 NYSE JPY Tech.Hardware 

    Canon  1 : 1 NYSE JPY Tech.Hardware 

    Honda motor co. 1 : 1 NYSE JPY Automobiles & Parts 

    Konami  1 : 1 NYSE JPY Leisure Goods 

    Kubota  1 : 5 NYSE JPY Industrial Engineer. 

    Makita  1 : 1 NASDAQ JPY HouseGoods 

    Mitsubishi ufj financial group 1 : 1 NYSE JPY Banks 

    Nomura holdings 1 : 1 NYSE JPY Financial Services 
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    Orix  1 : 5 NYSE JPY Financial Services 

    Panasonic   1 : 1 NYSE JPY Leisure Goods 

    Sony  1 : 1 NYSE JPY Leisure Goods 

    Wacoal holdings  1 : 5 NASDAQ JPY Personal Goods 

   III Kyocera  1 : 1 NYSE JPY Electron.&ElectricEq 

    Toyota motor  1 : 2 NYSE JPY Automobiles & Parts 

Mexico  II America movil  1 : 20 NASDAQ MXN Mobile Telecom. 

        NYSE MXN Mobile Telecom. 

    Cemex  1 : 10 NYSE MXN Construct.&Materials 

    Fomento economico mexicano  1 : 10 NYSE MXN Beverages 

    Gruma  1 : 4 NYSE MXN Food Producers 

    Telefonos de mexico  1 : 20 NASDAQ MXN Mobile Telecom. 

   III Coca-cola femsa  1 : 10 NYSE MXN Beverages 

    Desarrolladora homex  1 : 6 NYSE MXN HouseGoods 

    Empresas ica  1 : 4 NYSE MXN Construct.&Materials 

    

Grupo aeroportuario del 

pacifico,  1 : 10 NYSE MXN IndustrialTransport. 

    Grupo casa saba  1 : 10 NYSE MXN Food &Drug Retailers 

    Grupo televisa  1 : 5 NYSE MXN Media 

    Industrias bachoco  1 : 12 NYSE MXN Food Producers 

    Vitro  1 : 3 NYSE MXN General Industrials 

South 

Africa  II Drdgold  1 : 10 NYSE ZAr Mining 

    Gold fields  1 : 1 NYSE ZAr Mining 

    Randgold resources  1 : 1 NASDAQ GBP Mining 

    Sasol  1 : 1 NYSE ZAr Oil & Gas Producers 

   III Harmony gold mining company  1 : 1 NYSE ZAr Mining 

UK  II Arm holdings  1 : 3 NASDAQ GBP Tech.Hardware 

    Astrazeneca  1 : 1 NYSE GBP Pharma/Biotech 

    Bhp billiton  1 : 2 NYSE GBP Mining 

    Carnival  1 : 1 NYSE GBP Transportation Serv. 

    Diageo  1 : 4 NYSE GBP Beverages 

    Glaxosmithkline  1 : 2 NYSE GBP Pharma/Biotech 

    National grid  1 : 5 NYSE GBP Gas,H20&Multiutility 

    Pearson  1 : 1 NYSE GBP Media 

    Prudential  1 : 2 NYSE GBP Life Insurance 

    Reed elsevier 1 : 4 NYSE GBP Media 

    Royal dutch shell  1 : 2 NYSE GBP Oil & Gas Producers 

    Royal dutch/shell group 1 : 2 NYSE EUR Oil & Gas Producers 

    Smith & nephew  1 : 5 NYSE GBP Healthcare 

    Tomkins 1 : 4 NYSE GBP Industrial Engineer. 
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    Unilever  1 : 1 NYSE GBP Food Producers 

    Wpp  1 : 5 NASDAQ GBP Media 

   III Barclays  1 : 4 NYSE GBP Financial Services 

    Bt group  1 : 10 NYSE GBP Business Services 
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Appendix 2: graphics of final residuals 

Residuals of the final regression before the crisis. Source: SPSS 

 

Residuals of the final regression during the crisis. Source: SPSS 

 

 

 


