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Abstract 

 
 
This thesis aims to provide an in-depth understanding of the nature of American 

Depositary Receipts (ADRs) from emerging markets as a viable investment vehicle. In 

this research, Brazil, Russia, India and China (the BRICs) are used as a representative 

sample of worldwide emerging markets. The motivation of this thesis derives from 

empirical evidence of large ADR price spreads which violates the law of one price 

(LOP). Unlike prior research which attempted to identify explanatory factors for this 

seemingly pricing puzzle in ADR markets, this thesis seeks to answer the research 

question: Are emerging market ADRs different securities from their underlying stocks? 

The overarching research objective is to determine whether the pricing mechanism of 

ADRs from emerging markets is theoretically supported by the LOP, and if investors 

can potentially obtain at least similar diversification benefits of ADR investments 

compared to directly investing in underlying stocks.  

This thesis poses three sub-questions that answer, inter alia, the primary research 

question of the thesis. The first sub-question is of the pricing information transmission 

mechanism of the ADRs, which will be answered in the first essay (Chapter 4).  

Specifically, the first essay addresses the question: What are the transmission dynamics 

of information flows between ADRs and their respective underlying shares? The 

primary objective is to identify whether the pricing information transmission 

mechanism of ADRs from the BRICs nations is global or home factor driven. This 

analysis helps to understand whether the price generating process of ADRs is 
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theoretically supported. It finds that pricing information flows from underlying stocks to 

their ADRs for Brazil and China. Similar findings are identified for most cases for India. 

However, Russian ADRs exhibit a globally driven pricing information transmission 

process.  

The second essay (Chapter 5) focuses on the macroeconomic information transmission 

mechanism of emerging market ADRs. It addresses the second sub-question: What are 

the linkages between the ADR market and the home country’s macroeconomic 

fundamentals? This study investigates whether the relationship between the ADR 

market and the home country’s macroeconomic fundamentals is similar to that for the 

underlying stock market. The analysis of a long-run relationship is conducted to see 

whether the conventional view that ‘higher growth higher returns’ holds in the BRICs’ 

ADR markets. It also explores the dynamic relationship between the macroeconomic 

variables and the ADR market returns in the short run. Based on the overall results, a 

conclusion of a similar relationship is drawn for Brazil, India and China.  

The third essay (Chapter 6) investigates the international diversification benefits of 

ADRs. The corresponding question addressed in this study is: Are ADRs an effective 

investment vehicle for US investors to obtain diversification benefits? Specifically, this 

study assesses whether US investors can obtain higher benefits from ADR investments. 

This study distinguishes itself from prior research by introducing the concept of 

‘security selection benefits’ with ADR investments. It claims that ADR issuing firms 

are generally industry leaders in the home country. Therefore, by investing in ADR 

markets, investors may be able to obtain incremental benefits derived from default 

security analysis. To test this hypothesis, this study compares two strategies; namely, a 
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‘default active’ strategy (US + ADR indexes) and a ‘passive’ strategy (US + stock 

indexes). The evidence from this research suggests that both underlying stock market 

index and ADR market index help US investors to achieve significant diversification 

benefits. Such benefits are similar, yet more pronounced for a ‘default active’ strategy. 

By conducting these three essays, this thesis makes important contributions to both 

theory and practice. The thesis contributes to LOP by providing an understanding of the 

pricing relationship between ADRs and their underlying shares and modern theory by 

providing an understanding of international diversification benefits using ADRs. 

Investors can use these findings to profit from a default active strategy proposed in the 

thesis. The overall findings of this thesis suggest that ADRs from Brazil, India and 

China are fundamentally similar to their underlying shares. The pricing mechanism of 

ADRs from the BRICs countries is theoretically supported by the LOP; in practice, US 

investors are better off by investing in the BRICs nations’ equity markets; benefits from 

diversifying into the countries’ ADR markets are more pronounced than those from the 

underlying stock markets. 
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Economic globalization refers to the process by which the world’s economies are 

becoming increasingly interdependent. It is widely believed that the first real historical 

phase of economic globalization started in the 19
th

 century. As a turning point in this 

process, the Industrial Revolution (particularly the Second Industrial Revolution taking 

place in the 19
th

 century) brought innovations in transportation (e.g. railroads and ships) 

and communication (e.g. the first underwater transatlantic cables came into operation in 

1866). These facilitated the movements of people and goods. At the same time, 

governments played an important role in economic globalization. They supported free 

trade by launching new laws to protect capital movement across countries, and 

encouraged international trade with low tariffs. Huwart and Verdier (2013a) show that 

there was a sevenfold increase in the volume of global trade during the period between 

1840 and 1913, indicating the rising interdependence of world economies.  

The process of economic integration was interrupted by the two World Wars. Most 

Western countries’ exports were significantly curbed due to the First World War, 

whereas during this period, the US became one of the largest global exporters of 

agricultural products (Huwart & Verdier 2013a). During the inter-war period, 

international trade was inactive because of the tough tariff policies by which Western 

countries were restricted. Globalization slowed even further after the US stock market 

crashed in 1929. The US tightened its trade policy while Europe was forced into turmoil. 

The Second World War destroyed the fragile recovery which occurred in the late 1930s. 

As of 1945, foreign investment as a share of global GDP accounted for only 4.5%, 

compared with that of 17.5% before the First World War (ibid).  
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Economic globalization resumed after the Second World War. A new international 

economic relationship was shaped under the 1944 Bretton Woods agreement, where 

governments achieved consensus on the economic co-operation among nations. 

However, the integration of world economies progressed unevenly across regions and 

over time. Specifically, the Non-Aligned Movement (NAM) of countries hampered the 

economic co-operation on a large scale.
1
 However, economic relationships among 

non-aligned nations grew tighter within the borders or areas of influence (Huwart and 

Verdier 2013b). 

The progress of economic globalization has considerably accelerated since the 

mid-1980s. This can be attributed to technological advances and the falling of 

international trade barriers. While the development of technologies has lowered the 

costs of transportation and communication, the liberalization of trade and capital 

markets has encouraged international trade and investments during the last few decades 

(Soubbotina and Sheram, 2000).
2
 Multinational corporations (MNCs), which act as 

vital carriers, support economic globalization by globally producing and allocating 

resources in terms of the principle of profit maximization.
3
  

The financial sector, among others, is one of the most rapidly developing aspects of 

economic globalization. International finance has emerged to facilitate the international 

trade and investment activities. With the surge in cross-border capital flows, the 

financial linkages among developed countries and between developed countries and 

                                                        
1According to the Nuclear Threat Initiative (NTI) website, the NAM was established in 1961 with the objective of 
creating ‘an independent path in world politics that would not result in member States becoming pawns in the 
struggles between the major powers.’ 
2Within the framework of GATT and WTO, governments have cut down their tariff and non-tariff barriers 
progressively and opened up their current accounts and capital accounts (Soubbotina and Sheram, 2000). 
3Caves (1996) define the MNC as a firm that controls and organizes production using plants from various countries. 
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emerging countries have risen significantly. It is reported that in 1980, the total volume 

of worldwide transactions of stocks and bonds of major developed countries accounted 

for less than 10% of their GDP, which had surpassed 100% in 1995 (Gao, 2000). The 

relaxation of capital control in emerging countries also facilitated the financial 

interdependence of emerging markets and developed markets. For instance, Mexico’s 

stock market capitalization accounted for only 0.7% of Gross Domestic Product (GDP) 

in the mid-1980s, and foreign investors had limited access to the market (Bekaert and 

Harvey, 2003). In 1995, the country’s stock market capitalization increased to 20.53% 

of GDP, and US investors held about 19% of the market (Bekaert, 2000). This figure 

increased to 21.8% in 2000 when US investors were holding 25% of stock in the market 

(Bekaert and Harvey, 2003). 

Cross-border listing plays an important role in facilitating the integration of financial 

markets.
4
 Over the past two decades, a rising number of companies have listed their 

equities in both domestic and foreign stock markets. This is motivated by the benefits of 

international cross-listings. The empirical researchers have found that firms listing their 

shares on overseas exchanges have lower cost of capital, expanded global shareholder 

base, greater liquidity in the trading of shares, and better prestige and publicity (Errunza 

and Miller, 2000; Karolyi, 1998, 2006). The evidence has been reinforced by more 

recent research. For instance, Hail and Leuz (2009) find that cross-listings on the US 

                                                        
4Financial globalization (or openness) and financial integration are different concepts. Financial globalization is an 
aggregate concept, which refers to increasing global linkages through cross-border financial flows; financial 
integration refers to an individual country's linkages to international capital markets (Prasad, Rogoff, Wei and Kose, 
2003). Essentially, financial globalization integrates the financial markets into a whole. In this study, ‘financial 
market integration’ and ‘financial globalization’ are used interchangeably despite the difference in the two concepts. 
Both of them are aggregate concepts of progressive integration of individual markets with the global markets.  
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exchanges (AMEX, NASDAQ and NYSE) significantly lower the firm’s cost of capital, 

which is more pronounced than other types of cross-listings. 

Many companies choose to dual list shares on the US market, which is considered to be 

the largest and most liquid market in the world. As summarized in the study by Hail and 

Leuz (2009), the advantage of cross-listing on the US exchanges over other exchanges 

can be attributed to the following reasons. First, outside investor protection is 

strengthened, which allows firms to raise external finance more easily (see Reese and 

Weisbach, 2002; Benos and Weisbach, 2004; and Doidge, Karolyi and Stulz, 2004). 

Second, non-US firms must comply with the US Securities and Exchange 

Commission (SEC) disclosure requirements, helping to enhance market transparency 

and hence lower the firm’s cost of capital (see Karolyi, 1998; Verrecchia, 2001; and 

Lambert, Leuz, and Verrecchia, 2007). Third, cross listing on the US exchanges 

increases investors’ awareness and expands firms’ investor base (see Merton, 1987; and 

Foerster and Karolyi, 1999).  

Given the above merits, numerous non-US companies have chosen to dual list their 

shares on the US markets. American Depositary Receipts (ADRs, hereafter) can be 

viewed as dual-listed shares on the US markets. They are similar to cross-listed stocks 

except that there is a third party, a depositary US bank involved in the creation of ADRs. 

Specifically, ADRs are negotiable certificates issued by a US depositary bank, which 

represents a specified number of foreign shares physically deposited in the US bank’s 

overseas branch or custodian. ADRs are traded, cleared and settled like any other US 

securities. ADRs are considered to be a convenient and cost-effective way for non-US 

companies to tap into the US markets, to develop a larger shareholder base and to obtain 
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more publicity (Jayaraman, Shastri and Tandon, 1993). From US investors’ perspectives, 

ADRs provide an alternative to investing in foreign equities without the complexities 

associated with directly owning foreign stocks (Alaganar and Bhar, 2001). However, 

before making a decision to buy ADRs, investors should consider whether ADRs are a 

good substitute for their underlying foreign stocks. Can investors seek international 

exposure simply by relying on such an investment vehicle, and should they invest in the 

ADR market without understanding its own risk-return characteristics? These concerns 

are the starting point of the current thesis.   

Fundamentally, ADRs and their ordinary shares are identical assets, representing the 

same ownership in the underlying company. As such, the pooling of ADRs from a 

particular country can be viewed as being a fraction of the country’s underlying equity 

market. If this holds, US investors can choose to invest in ADRs to obtain foreign 

exposure at lower costs. However, the issue may be more complex in practice. Factors 

such as the financial regulatory environment in the US, US investors’ risk perceptions 

and their expectations about the foreign companies may result in a different investment 

environment for the ADR market, compared with its underlying foreign stock market. 

Consequently, the performance of ADRs may diverge from that of their underlying 

shares.  

Such divergence tends to be more pronounced for ADRs from emerging markets. This 

is because the investment environment is significantly different between the listing 

market of the ADRs (the US market) and the underlying emerging stock market. Firstly, 

emerging markets are generally characterized by heavy government intervention, 

various restrictions and poor corporate governance systems (Allen, Qian and Qian, 
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2005); these are the major obstacles to market efficiency. Secondly, in emerging 

markets the legal system protecting investors is generally weak. This may have resulted 

in poor transparency in emerging markets, aggravating the situation. Finally, investors 

in local emerging markets are, in general, individual investors who typically lack 

sufficient knowledge and expertise in investments and are more prone to behavioural 

biases (see Yates, Lee and Bush, 1997; Kang, Liu and Ni, 2002; Wang, Shi and Fan, 

2006; and Chen, Kim, Nofsinger, and Rui, 2007). Given these differences, doubts will 

be raised as to the nature of ADRs from emerging markets as being a feasible 

investment vehicle. Whether emerging market ADRs have evolved closer to developed 

market securities or remain fundamentally similar to their underlying stocks remains an 

unsolved question. 

This thesis will provide an in-depth understanding of the nature of ADRs as a feasible 

investment vehicle. It will place emphasis on emerging markets. This is driven by the 

following considerations. Firstly, emerging markets provide a good experimental 

ground for the current research. As mentioned earlier, the investment environment in 

emerging markets is significantly different from that in the listing market of ADRs (the 

US market). It is expected that the emerging market ADRs would diverge from their 

underlying stocks, and this can be more apparent than that between developed market 

ADRs and their underlying stocks. By investigating the relationship between emerging 

market ADRs and their ordinary shares, one can better understand whether ADRs are 

inherently an alternative to their underlying stocks for US investors, regardless of the 

significant difference in external investment environments, or whether ADRs have 

evolved to different securities with their own risk-return characteristics. This will help 
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investors to make informed decisions before investing in ADRs from emerging markets.  

Secondly, emerging markets have played an increasingly important role in the world’s 

economies and in the equity portfolios of investors from developed countries (see 

Solnik, 1974; Biger, 1979; and Madura and Soenen, 1992). However, the existing 

literature has paid only limited attention to emerging market ADRs. It is hard to draw 

inferences from these studies, in that their findings may be limited to a specific market. 

In order to better understand emerging market ADRs in a broader context, a more 

comprehensive analysis should be carried out using a proper representative sample of 

emerging markets. 

The increasing demand for emerging market securities is fuelled by the remarkable 

development of these emerging economies. According to Bekaert and Harvey (2014), as 

of 2012, emerging markets accounted for over 30% of world GDP, an increase from 15% 

in 1987. Among others, China accounted for about 13%. Brazil, Russia and India also 

feature in the top 10 countries in terms of their contribution to the global GDP. See 

Table 1.1 below. 

Table 1.1 Contributions to World GDP 

Rank 1987  2012 

Country GDP Weight  Country GDP Weight 

1 US 30.1%  US 24.4% 

2 Japan 16.2%  China 12.8% 

3 Germany 6.6%  Japan 9.3% 

4 U.K. 4.9%  Germany 5.3% 

5 France 4.5%  France 4.1% 

6 Italy 3.9%  U.K. 3.8% 

7 Canada 2.3%  Brazil 3.5% 

8 Brazil 2.1%  Russia 3.1% 

9 Spain 1.8%  Italy 3.1% 

10 Russia 1.7%  India 2.9% 

 Source: Bekaert and Harvey (2014) 
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Despite the institutional weaknesses in emerging markets, investment in emerging 

market equities is still attractive. Specifically, emerging markets offer investors high 

long-term returns and diversification benefits. It is well documented that emerging 

market equities carry higher rewards and risks than stocks in developed markets. Using 

recent data from January 1988 to August 2013, Bekaert and Harvey (2014) support the 

observation that emerging markets have historically outperformed developed markets.  

Emerging markets have high volatility; however, from an investment perspective, such 

high risk is largely irrelevant in that investors can diversify it away. This is because 

emerging markets generally have a relatively low correlation with global markets, and 

among themselves, implying a prospect of superior risk diversification benefits by 

investing in emerging markets.
5
 Given the rising importance of the emerging markets 

in the global economy and in the investors’ global portfolios, both academics and 

practitioners call for an in-depth understanding of emerging market securities. This 

thesis will contribute to the existing literature by providing systematic and rigorous 

research on ADRs in the context of emerging markets. 

1.1 Motivation  

The motivation for this thesis comes from the law of one price (LOP), which provides a 

theoretical relationship between ADR prices and the prices of ordinary shares. 

According to the LOP, in frictionless and efficient markets, securities which have the 

same expected cash flows and risks should trade at the same price, regardless of the 

location of trade. The reason for this is that if price disparities exist between identical 

                                                        
5Findings from Bekaert and Harvey (2014) show evidence that the correlation between the emerging market index 
and the world index remains low, which is about 40%. The evidence is consistent with the conventional view of 
segmented emerging markets. 
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assets, arbitrageurs will exploit riskless profits until there is no price difference or 

arbitrage opportunity. Since ADRs and their underlying stocks represent the same 

claims on the fundamental cash flows, in theory, ADR prices should be in line with the 

prices of their underlying stocks.  

However, the empirical evidence of the persistent ADR price spreads violates the LOP, 

casting doubts on the validity of the LOP for the case of ADRs and their underlying 

stocks (see Wahab, Lashgari and Cohn, 1992; Alves and Morey, 2003; and Suarez, 

2005). There is an extensive body of literature which seeks to explain why ADRs trade 

at premium (or discount). These papers generally implicitly assume that ADRs remain 

the same asset as the company’s ordinary shares; external factors have hampered the 

price convergence. These studies attribute the price difference to limits-to-arbitrage (e.g. 

transaction costs), differences in market liquidity, and investors’ heterogeneous beliefs 

and risk perceptions (see Rabinovitch, Silva, and Susmel, 2003; Grossmann, Ozuna and 

Simpson, 2007; Arquette, Brown and Burdek, 2008; Hse and Wang, 2008; and Gagnon 

and Karolyi, 2010, etc.). However, these factors may not have full explanatory power 

over the ADR price divergence.
6
  

The studies mentioned above provide an important basis for the current research, though 

the primary focus of this thesis is not the price difference between ADRs and the 

ordinary shares. Those proposed factors, such as differences in market liquidity and in 

market sentiment, indicate that the investment environments in the ADR market and in 

the respective underlying stock market are quite different. One may suspect that ADRs 

                                                        
6ADR price spread as such is an interesting but also challenging topic. It has attracted a great deal of attention from 
empirical researchers with attempts to understand why arbitrageurs cannot exploit such opportunities. This thesis is 
motivated by violation of LOP; however, it does not attempt to provide explanation for possible price dispersion 
between ADRs and the company’s ordinary shares. 
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may have evolved closer to US securities than to their underlying shares. As such, any 

tests for the LOP for pairs of ADR-underlying stock may be flawed, as these securities 

are by nature different.  

This would be particularly true for cases in an emerging market context, since these 

differences between the ADR market and the underlying emerging stock market are 

more pronounced. For example, the ADR markets are subject to the rigorous 

requirements of the SEC. Compared with their underlying emerging stock markets, 

ADR markets tend to have higher transparency and thereby lower risks for investment 

in ADRs than foreign equity markets. Secondly, ADRs are traded by US investors, 

those who are in general sophisticated institutional investors, whereas the ordinary 

shares are traded by local investors in the emerging stock market. It is expected that US 

investors have differing risk perceptions and expectations than local investors with 

respect to the underlying foreign company.
7
 In addition, compared to US investors, 

investors from emerging markets tend to be more behaviourally biased (see Yates et al., 

1997; Kang et al., 2002; Wang et al., 2006; and Chen et al., 2007). Those differences 

may have contributed to a different risk-return profile of emerging market ADRs, 

compared to their underlying shares.  

This thesis seeks to provide an in-depth understanding of the nature of ADRs from 

emerging markets. This is important for both investors and academics. From the 

investors’ perspectives, if ADRs and ordinary shares remain fundamentally similar, but 

ADRs are practically superior, then one should allocate more funds into ADRs. 

Nevertheless, if the evidence suggests that ADRs are different securities from their 

                                                        
7Investors with different risk perceptions and expectations may approach potential diversification benefits differently.  
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underlying stocks, then investors need to be cautious in asset allocation between ADRs 

and the underlying stocks. For policy makers in the home countries of ADR issuing 

firms, this is also significant as this will help to develop a more attractive investment 

environment for ADRs. From an academic perspective, investigating the nature of 

ADRs is insightful, and improves our understanding of market efficiency and the 

integration of ADR markets with respective underlying stock markets. This will shed 

light on the LOP. 

Motivated by the above reasons, the current thesis will seek to address the research 

question: Are emerging market ADRs different securities from their ordinary shares? 

The overarching research objective is to determine whether the pricing mechanism of 

ADRs from emerging markets is theoretically supported by the LOP, and if so, whether 

investors can practically obtain benefits by diversifying into the ADR markets.  

In this research, data will be collected from the world’s four most promising emerging 

economies – Brazil, Russia, India and China – known as the BRICs.
8
 The notion of the 

‘BRIC’ was firstly proposed in a Goldman Sachs 2001 paper, ‘Building Better Global 

Economic BRICs’. These four countries are classified into one group by their 

similarities in economic status.
9
  

The use of data from the BRICs countries is justified by the significant role the group 

plays in the global economies, international financial markets and the overall ADR 

markets. The last decade marked spectacular growth of the BRICs countries’ economies. 

According to Singh and Dube (2014), the BRICs grouping as a share of global GDP has 

                                                        
8The BRICs is a commonly used acronym for these four countries. 
9Although the four nations do not have geometric similarities, their economies are in the same status of a newly 
advanced economy. 
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increased from 8% in 2000 to 25% by 2010. This suggests that the four economies 

collectively have significantly contributed to the world’s GDP growth during the past 

decade. As of 2013, the four BRICs’ emerging markets collectively accounted for 45% 

of the market cap shares of global emerging markets (Delaney, Smithie and Mo, 2013). 

This indicates that the four countries have become the leading and significant emerging 

markets of the world. The BRICs group is now widely viewed as a new, powerful, 

economic bloc. 

The rise of the BRICs group and its growing importance to the world economy have led 

a shift in global investment trends. In 2010, the four nations together attracted about 12% 

of world FDI flows (Fingar, 2013). Increasing attention from financial institutions has 

been paid to the BRICs group. For instance, the Bank of New York (BNY) Mellon 

launched an ADR index, BRIC Select ADR Index, for the BRICs grouping in 1998, 

which provides investors with information about the investment performance of ADRs 

originating from these countries. This indicates that the four nations are considered as 

an investment category.  

However, caution should be taken with respect to the market specific risk-return profile. 

Although the concept of the BRICs has been broadly disseminated by the media and 

financial industries, such a classification is naïve from an academic perspective. The 

reason for this is that there are few commonalities among these four countries in terms 

of economic structure, or political and legislative systems. As such, investment 

performance for each of the BRICs will be different. This thesis does not aim to provide 

evidence to support or contradict whether the grouping of the BRICs countries is fair. 

However, awareness of the differences among the four nations should be raised. 
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The global influence of the BRICs grouping nowadays is far beyond what was projected 

by Goldman Sachs in 2001. From the first formal summit meeting of the BRICs which 

commenced in Yekaterinburg on June 16, 2009, these four countries have officially 

established a political and economic alliance. The summit called for economic reform, 

reform of international financial institutions and better economic co-operation within 

the BRICs grouping. South Africa joined the group on 24 December 2010. This was a 

significant step forward in shaping a new world order.  

Nowadays, the five BRICS countries have significant political and economic influence. 

The establishment of the BRICS Development Bank on 27 March 2013 was an 

important milestone for the BRICS grouping. This helps to deepen the trade among 

these countries and to facilitate the integration of financial markets in the BRICS. 

However, since South Africa officially joined the group only in recent years, this thesis 

excludes that country from the study; rather, in order to ensure a sufficient data set, it 

focuses on the original four emerging economies proposed by Goldman Sachs.  

This thesis will contribute to the existing body of knowledge by providing an in-depth 

understanding of ADRs from the four BRICs nations. As reported in JPMorgan’s 2011 

report, ‘Depositary Receipts Year in Review’, ADRs originating from the BRICs 

grouping collectively account for about 50% of the total ADR trading value and trading 

volume in 2011. The trading value of four emerging markets was $1.74 trillion on 

volume of 77 billion shares (ibid). Therefore, the analysis based on the BRICs’ ADRs 

will have important implications for investments in emerging markets. The findings 

from this research are expected to be applicable to other similar emerging markets. 

http://en.wikipedia.org/wiki/Yekaterinburg
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1.2 Three Essays and Research Questions 

The existing ADR literature can be classified into four areas. These are (1) law of one 

price and arbitrage opportunities in ADR markets, (2) determinants of ADR price 

spreads, (3) price discovery and transmission mechanism of ADRs and (4) international 

diversification benefits with ADRs. Most studies have been conducted based on an 

assumption that ADRs remain fundamentally similar to the ordinary shares, despite 

various investment environments. As justified in Section 1.1, such an assumption is 

debatable and calls for a comprehensive analysis of the nature of ADRs, in particular 

ADRs from emerging markets.   

This thesis will fill this gap by addressing the overarching question: Are emerging 

market ADRs different securities from their underlying stocks? To provide the answer to 

this main question, three sub-questions will be addressed. These are (1) What are the 

transmission dynamics of information flows between ADRs and their respective 

underlying shares? (2) What are the linkages between the ADR markets and the 

respective home country’s macroeconomic fundamentals? (3) Are ADRs an effective 

investment vehicle for US investors to obtain diversification benefits? The objective is 

to determine whether the pricing mechanism of ADRs from emerging markets is 

theoretically supported, and if so, whether US investors are able to practically obtain at 

least similar benefits with ADR investments compared with directly owning underlying 

stocks.  

To serve the purpose, the author will conduct three inter-linked studies. The first essay 

(Chapter 4) will address the research question: What are the transmission dynamics of 
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information flows between ADRs and their respective underlying shares? It seeks to 

provide a thorough understanding of the pricing information transmission mechanism of 

ADRs from the BRICs countries. In theory, ADRs are fundamentally similar to their 

ordinary shares, whose value is derived from the value of the underlying stocks; the 

ADR market for a country ought to be a fraction of the respective underlying stock 

market.
10

 If the theory holds, pricing information transmission dynamics between 

ADRs and their ordinary shares should be home factor driven; pricing information 

should flow from underlying shares to their ADRs. However, if ADRs from emerging 

markets have evolved closer to US securities, one may view the ADR market as a 

subsector of the US market, which plays a leading role in the information transmission 

process. One may hence observe a globally driven transmission process between ADRs 

and their underlying shares. Pricing information flow will run from ADRs to their 

ordinary shares. By answering the first sub-question, this research will shed light on the 

nature of the price generating process of emerging market ADRs. 

‘Information’ has an important role in classic finance theories. For instance, Efficient 

Market Hypothesis (EMH) describes how fast the securities prices should adjust to new 

information in an informationally efficient market. EMH has underpinned many other 

core financial theories, including asset pricing theory and modern portfolio theory 

(MPT). To ensure price parity between ADRs and their ordinary shares, the listing 

market of ADRs and the underlying stock market should be reasonably efficient and 

integrated so that any new pricing information released can be quickly transmitted and 

                                                        
10The prior research documented that the US-based MNCs were affected only by the US stock market and not by 
other stock market movements (see Jacquillat and Solnik, 1978). This indicates that MNCs are generally similar to 
US firms and are not a good substitute for foreign stocks. As such, MNCs do not provide effective international 
diversification for US investors. Investors can achieve international diversification by buying ADRs. 
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incorporated to the existing prices. Therefore, by studying the information transmission 

process between cross-border listed shares, the first essay will also help to gain an 

understanding of market efficiency and the integration of ADR markets and their 

respective underlying stock markets.   

Prior studies in this area have investigated the relevance in developed markets, with 

little interest shown in emerging markets. Studying emerging markets is important. This 

is because the pricing information transmission mechanism of ADRs from emerging 

markets may be different from that for developed market ADRs. The reason for this is 

that information transmission dynamics between cross-border listed securities are 

affected by the market efficiency and the market integration. Given that emerging 

markets are generally considered less informationally efficient and at least segmented 

with international markets, one may expect unique characteristics for the transmission 

mechanism of ADRs from emerging markets. This study will contribute to the existing 

literature by focusing on the relevance in the emerging stock markets of the BRICs 

nations. This research will distinguish itself by providing a comprehensive analysis of 

the transmission process at three levels; namely the market, the portfolio and the firm 

levels. Such a ‘top-down’ analysis will be conducted within a Vector Autoregressive 

(VAR) framework. The VAR analysis can appropriately capture the direction of 

transmission process between variables tested.  

The second essay (Chapter 5) will focus on the macroeconomic information 

transmission mechanism of ADRs. It will seek to address the research question: What 

are the linkages between the ADR market and the home country’s macroeconomic 

fundamentals? Since ADRs represent the ownership of shares in underlying firms, the 
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pooling of ADRs from a country can be viewed as a fraction of the home country’s 

underlying stock market. If this holds, the ADR market performance should portray the 

economic trends of the home country similarly to the underlying stock market.
11

 This 

suggests that the ADR market is fundamentally efficient in terms of transmitting 

information from the home country’s economy.  

Yet in practice, the relationship between the ADR market and the home country’s 

economy remains an uncovered issue. Given that ADRs are listed and traded on the US 

market, the transmission process between the ADR market and its home country’s 

economic fundamentals may diverge from that between their underlying stock market 

and the country’s economy. This depends on the extent to which markets are 

informationally efficient and integrated. Additionally, ADRs are traded by US investors. 

Compared with the local investors in emerging markets, US investors may have 

different perceptions of risks in the economic fundamentals of the ADRs’ home country. 

Due to the above reasons, there may not be a clear correspondence between the ADRs’ 

market performance and the home country’s economic fundamentals.  

Understanding the direct linkage between the emerging market ADRs and the home 

country’s real economy is important for US investors, in regards to their investment 

decision-making. If ADRs are an alternative to their underlying stocks, then US 

investors may be able to exploit superior gains from the rapidly growing emerging 

economies through ADR investments. It is also important for academic researchers to 

                                                        
11Research commonly uses indexes that are constructed by a small number of companies as the proxy for the 
performance of overall market; e.g. S&P/ASX 50 (Australia's top 50 companies by market capitalization). Similarly, 
this study uses the ADR index as a proxy for the overall market in the country. It is recognized that the ADR index 
may not represent all industries in some cases and readers should exercise caution in terms of generalization of 
results. 
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understand the macroeconomic information transmission mechanism of ADRs. Such a 

transmission mechanism will help to provide a better understanding of market 

efficiency and integration of the ADR market and the underlying stock market.  

This essay will contribute to the existing body of knowledge by investigating 

fundamental linkages between the ADR market and its home country’s economy in the 

context of the BRICs nations. To the best of the author’s knowledge, there has been no 

similar research reported in the existing literature.
12  In this research, a long-run 

equilibrium relationship and a short-run lead-lag relationship will be estimated in a 

VAR framework. The findings will shed light on the market efficiency and the 

integration of markets. If markets are fully integrated and efficient, one can observe an 

interrelationship between ADR markets and the home country’s macroeconomic 

fundamentals, which is consistent with that between the underlying stock market and 

the country’s macroeconomic fundamentals.  

Combined with the first essay of this thesis, this study helps in gaining an understanding 

of whether the value of ADRs from the BRICs countries is theoretically supported. If 

the overall findings from these two essays suggest that the nature of ADRs is 

fundamentally similar to their ordinary shares, investing in ADRs from the BRICs 

nations ought to provide at least similar diversification benefits compared to directly 

owning underlying stocks. The third essay of the thesis (Chapter 6) will seek to explore 

diversification benefits of ADR investments.  

                                                        
12There has been extensive literature investigating the relationship between the national stock market performance 
and the country’s macroeconomic variables. Yet, limited attention has been given to the relevance of ADRs. To better 
understand the nature of ADRs from emerging markets, this research will examine the direct link between emerging 
market ADRs from the BRICs nations and the respective home country’s economy.  
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Investors seeking exposure in emerging markets are generally motivated by two 

investment objectives. These are superior equity returns and international diversification 

benefits. The third essay focuses on international diversification benefits of ADRs. It 

will address the question: Are emerging market ADRs an effective investment vehicle for 

US investors to obtain diversification benefits? Theoretically, ADRs should bring 

diversification benefits at least similar to those of their underlying stocks for US 

investors. Previous research has extensively examined the issue by using pairs of ADRs 

and their underlying stocks. However, the findings from these studies are inconclusive, 

which may be attributed to the inappropriate methods used. These papers generally 

ignore time variations in correlations and standard deviation, with analyses based on 

constant correlation and standard deviation. This tends to result in an over- or 

under-estimation of portfolio performance.  

The findings of the third essay of the thesis will be more reliable than those of previous 

studies, with the application of Generalized Autoregressive Conditional 

Heteroskedasticity (GARCH)-type models to estimate the time-varying correlations and 

volatilities. This will result in more accurate portfolio estimates. Additionally, prior 

studies primarily rely on in-sample analyses. Their results, based on ex-post approaches, 

may be limited to a specific sample period and/or a particular market. My study will 

overcome this weakness by conducting an out-of-sample analysis.  

1.3 Contributions  

By answering the main question, are emerging markets’ ADRs different securities from 

their respective underlying stocks, this thesis will make contributions to theory, to the 
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profession and to policy. From a theoretical perspective, this thesis will shed light on 

the application of the LOP to the pricing relationship between pairs of emerging market 

ADRs and underlying stock. The analysis will help to provide a better understanding of 

market efficiency and the integration of ADR markets and respective underlying stock 

markets.  

More specifically, to ensure price parity between cross-border listed ADRs and their 

underlying shares, the information transmission mechanism ought to be effective. By 

conducting Essays 1 and 2, this thesis will analyse the pricing and macroeconomic 

transmission mechanisms of ADRs from the BRICs nations, respectively. If the 

evidence is consistent with the expected, it will suggest that the pricing mechanism of 

these securities is theoretically supported by the LOP; therefore, ADR markets and their 

respective underlying stock markets are reasonably efficient and integrated.
13

  

The MPT argues that adding assets with low correlation into the portfolio will enhance 

the portfolio’s risk-adjusted returns. Through Essay 3, this thesis will contribute to the 

MPT by demonstrating how equities from emerging equity markets could help US 

investors to achieve diversification benefits. This analysis will also offer insights into 

the dynamic integration of emerging markets and the US market. By testing 

time-varying correlations between returns for different stock market indexes, the 

evidence will help to better understand the changing integration process of global 

financial markets.  

                                                        
13The expectation is that the pricing information transmission mechanism of ADRs from the BRICs nations is home 
factor driven, while the macroeconomic transmission mechanism of the BRICs’ ADRs is similar to that of their 
underlying shares. 
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Another important theoretical contribution of this thesis is the identification of the likely 

reason for the excess benefits that accrue to US investors by investing in ADRs. This is 

achieved by proposing the concept of ‘security selection benefits’ when investing in 

ADRs. The concept will be tested in the third essay. This will help to explain why US 

investors could achieve greater benefits from diversifying into ADR markets, compared 

to those obtained from investing in the broad underlying emerging stock markets. 

Specifically, the thesis takes a view that these incremental benefits can be attributed to 

the active stock selection, despite a portfolio manager not pursuing a conscious, active 

investment strategy; thus termed a ‘default active’ strategy. The logic behind this is that 

ADR issuing firms are generally industry leaders in the home country. Overall, ADR 

markets can be viewed as a pooling of ‘blue chip’ securities.
14

 Thereby, investment in 

ADR markets is expected to provide a default active security analysis, leading to more 

pronounced benefits, as compared to diversification into entire underlying stock 

markets. 

This thesis will also contribute to practical applications. From the perspective of 

investment management, successful asset allocation and selection relies on a good 

understanding of the risk-return profile of the securities. If emerging market ADRs are 

fundamentally similar to their ordinary shares, investors can choose to invest in ADRs 

instead of directly owning underlying stocks. However, if emerging market ADRs have 

evolved closer to US stocks, investors may need to exercise caution in terms of asset 

allocation. By completing the analyses, this thesis will offer insights into the nature of 

ADRs from emerging markets. This will, in turn, help investors to better understand the 

                                                        
14According to the New York Stock Exchange (NYSE), a blue chip is a stock in a corporation with national 
reputation for quality, reliability and the ability to operate profitably in good times and bad times. 
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risk-return characteristics of these securities, and this understanding is crucial for 

investors’ investment decision-making.  

In addition, the current thesis will make important practical contributions by providing 

feasible ways of investment strategy development. By investigating a short-run 

relationship between ADR (stock) prices and the home country’s macroeconomic 

variables in the second essay, this thesis will help investors to develop simple strategies 

based on predictability. The introduction of ‘security selection benefits’ of ADRs in 

Essay 3 will also contribute to helping practitioners. The concept provides an easy way 

of investment strategy development. Specifically, two simple strategies will be 

compared, with the objective of determining whether investing in ADR markets 

provides greater benefits to US investors, compared to diversification into broad 

underlying emerging stock markets. These are a ‘default active’ strategy and a ‘passive’ 

strategy, which are theoretically supported while being easy to understand and 

implement. As such, this research will be of interest to individual investors without 

investment expertise.   

From fund managers’ perspectives, this thesis will provide a better estimate of the 

inputs for portfolio construction. The use of more reliable inputs within the portfolio 

construction process will provide a portfolio that is closer to the expected future 

outcomes. By applying theoretically superior models to capture the time-varying 

properties of the correlations and volatilities in Essay 3, the accuracy of the expected 

portfolio performance will be enhanced. This will help fund managers to make better 

portfolio decisions.  
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From a policy standpoint, this thesis will make contributions to economic policy. This 

research helps economic policy makers in the home country of ADRs to better 

understand the transmission mechanism of the macroeconomic factors and the 

interdependence of the country’s economic indicators and cross-border listed securities. 

This will help local policy makers to develop a more attractive investment environment 

for ADRs through monetary policy.   

Lastly, this thesis will also contribute to the existing literature by thoroughly 

investigating ADRs from emerging markets. Despite the rising importance of emerging 

market assets in investors’ global portfolios, there has been inadequate research 

conducted to understand ADRs from emerging markets. This thesis will provide a 

comprehensive analysis of ADRs from the world’s four largest and most rapidly 

growing emerging markets. These are the four BRICs nations. In this thesis, the four 

countries are viewed as representatives of global emerging markets. Findings from this 

thesis will hence be applicable to other emerging markets.  

1.4 Structure of the Thesis 

This thesis proceeds as follows. Chapter 2 discusses the institutional settings of ADRs 

and the background of the BRICs countries. Specifically, the first part provides a brief 

introduction to ADRs, which includes the definition of ADRs, the classification of 

ADRs and development of ADR markets. The second part discusses the emerging 

economies for each of the BRICs countries, including the economic structure and 

development of each country’s economy.  



 

25 

 

Chapter 3 provides a review of the previous studies. It mainly consists of five sections, 

including Section 3.1 on the law of one price and arbitrage opportunities in the ADR 

market, Section 3.2 on the determinants of ADR prices spreads and Section 3.3 on price 

discovery and the transmission mechanism of ADRs. Section 3.4 will discuss issues on 

the relationship between stock markets and macroeconomic variables, which will serve 

the needs of the second essay. Finally, Section 3.5 covers studies in the area of 

international diversification benefits of ADRs.  

Chapter 4 investigates the pricing information transmission dynamics between ADRs 

and their underlying shares in the BRICs. It seeks to determine whether the transmission 

dynamics between ADRs and underlying factors are driven by home or global factors. 

Using the Vector Autoregression (VAR) analysis, this study concludes that, for Brazil 

and China, the pricing information transmission mechanism of ADRs is home factor 

driven. By contrast, Russian ADRs present a global factor driven transmission 

mechanism. For most ADRs from India, there is a home factor driven transmission 

process between ADR and its underlying stock. The thesis also notes that for Brazil and 

India, transmission dynamics between ADRs and underlying factors are affected by the 

sector/industry-specific and firm-specific characteristics. 

Chapter 5 examines the linkages between the BRICs’ ADR markets and the respective 

macroeconomic fundamentals. Specifically, the study aims to investigate the long-run 

equilibrium relationship and short-run lead-lag relationship between the ADR market 

and the home country’s macroeconomic fundamentals. The long-run relationship is 

tested based on the Vector Error Correction Model (VECM), while the Granger 

causality test is used to examine the dynamic relationship in the short run. The results 
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suggest that for Brazil, Russia and China, the long-run relationship between the ADR 

market and the home country’s macroeconomic fundamentals is similar to that for the 

corresponding stock market. The short-run lead-lag relationship is consistent with the 

theoretical relationship for cases of Brazil, India and China.  

Chapter 6 explores the international diversification benefits of ADRs. This study seeks 

to assess whether US investors can obtain excess benefits by investing in ADRs 

compared to underlying stocks. This is achieved by comparing the performance of two 

strategies, denoted as the ‘passive’ and ‘default active’ strategies, respectively. The 

‘passive’ portfolio comprises the US stock market index and stock market indexes for 

the BRICs countries, while the ‘default active’ portfolio refers to a portfolio consisting 

of the US stock market index and ADR market indexes. The research uses Generalized 

Autoregressive Conditional Heteroskedasticity (GARCH)-type models to capture the 

time-varying properties of standard deviations and correlations between stock returns. 

This helps to produce more accurate portfolio performance. This study finds that both 

ADRs and underlying stocks provide US investors with pronounced international 

diversification benefits; ADRs appear to be more effective than their underlying stocks.  

Chapter 7 concludes the thesis. It covers the main findings and highlights the 

implications of each essay. It also discusses limitations of the research and provides 

suggests for future research directions.  
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Chapter 2 

Institutional Settings 
 

 

  



 

The aim of this thesis is to provide an in-depth understanding of the nature of American 

Depositary Receipts (ADRs) from emerging markets. It will seek to investigate whether 

the pricing mechanism of emerging market ADRs is supported by the law of one price 

(LOP), and if so, whether US investors can obtain potential diversification benefits via 

ADRs. To pursue this objective, the world’s four largest and most rapidly growing 

countries are used in this research as being representative of the global emerging 

markets. These countries are Brazil, Russia, India and China (the BRICs). The evidence 

from these markets will have broad implications for other emerging markets. The use of 

the BRICs countries as a group to study the emerging markets is unique to this thesis.  

In order to frame the research background of this thesis, this chapter discusses 

institutional settings of ADRs and emerging economies of the BRICs countries. It will 

improve the understanding of the key characteristics of ADRs as financial assets, and 

the institutional framework in which these instruments are created, traded and priced. 

This chapter starts by introducing the basic institutional characteristics of ADRs, 

including the definition of ADRs, types of ADRs, issuance, cancellation and trading 

mechanism and development of ADR programs. The second part of this chapter focuses 

on the development of the BRICs nations. It provides an overview of the unique 

economic structure and history of development of each of the BRICs country.
15

 

                                                        
15The purpose of the statistics provided in the following sections is to highlight the development of the ADR program 
and the development of the BRICs countries. However this data is not included in the direct analysis of the thesis. 
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2.1 American Depositary Receipts (ADRs) 

ADRs are one type of Depositary Receipts (DRs), which references DRs traded on the 

US stock markets.
16

 This section provides an introduction to the ADR program. It 

covers mainly the development of ADRs, institutional features and regulations of ADR 

programs. 

2.1.1 What is an ADR? 

The US Securities and Exchange Commission (SEC) defines an ADR as a ‘negotiable 

instrument that represents an ownership interest in a specified number of securities, 

which the securities holders have deposited with a designated bank depositary’. ADRs 

are similar to non-ADR cross-listed shares except that there is a third party, a US bank, 

involved in the creation of ADRs.  

An ADR may represent one share, multiple shares or a fraction of a share for the 

underlying foreign company. This is referred to as the ADR conversion ratio, which is 

used to price each ADR in US dollars.
17

 Given that ADRs are quoted and traded in US 

dollars and are cleared through US settlement systems, investing in ADRs allows US 

investors to gain convenient access to international equity markets, while avoiding 

difficulties that are generally associated with cross-border investments. On the other 

hand, non-US firms, which need additional fund-raising, can easily tap into the US 

                                                        
16Besides ADRs, there is another type of DR program, namely the Global Depositary Receipts (GDRs) (also called 
the European Depositary Receipts (EDRs)). These names typically identify the market where these DRs are listed and 
traded. Specifically, GDRs represent ownership of shares in non-European firms, which are listed on European (such 
as London or Luxembourg) or other non-US stock markets (such as Dubai and Singapore). A typical GDR structure 
commonly combines a depositary receipt offered in Europe under Regulation S (a Reg S DR) with an ADR. While 
ADRs offer an access opportunity to a non-US company in the US capital markets, GDRs provide issuers with 
exposure to global markets outside their home market. Given that ADRs account for the majority of DR programs, 
this thesis focuses only on the ADR program. 
17The issuer determines the ADR ratio, with the assistance of other parties involved. The setting of a proper ADR 
ratio is important. Typically, the issue needs to review the share prices of industry peers, which will enable the ADR 
price to be attractive to investors. 
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stock market by listing ADRs, without having to strictly comply with all regulations of 

the SEC. 

2.1.2 Types of ADRs 

An ADR program may be ‘unsponsored’ or ‘sponsored’, depending on the agreement 

between the non-US company and the depositary bank. Unsponsored ADRs are 

generally initiated by one or more US depositary banks in response to the market 

demand without the foreign issuing company’s participation. There is no contractual 

relationship between the depositary banks and the non-US company.  

Sponsored ADRs are those issued by a US commercial bank (the ‘Depositary’) 

appointed by the non-US company under a Deposit Agreement or service contract with 

the company. The formal agreement defines the responsibilities of the depositary bank, 

which generally includes forwarding corporate action notifications, dividend paying, 

record keeping, mailing annual reports and other important material to ADR holders, 

and other services. An ADR program cannot be established unless the non-US issuer 

complies with the reporting requirements under the Securities Exchange Act of 1934 

(the ‘Exchange Act’) Section 13(a) or is exempt from these reporting requirements 

pursuant to Rule 12g3-2(b) under the 1934 Act. 

Sponsored ADRs can be further categorized into three ‘Levels’, that is, Level I, II and 

III ADR programs. Each of these programs has different registration, regulatory 

reporting and financial disclosure requirements under the US law. According to the SEC, 

a sponsored ADR facility cannot be established unless all unsponsored ADRs relating to 

the same underlying shares are terminated. The main institutional features and 
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regulations for different types of the ADR programs are summarized in Table 2.1 

below. 

Table 2.1 Three Levels of Sponsored ADR Programs 

Type of ADR 
programs 

Market New capital 
raising 

SEC filing requirements 

Unsponsored OTC market No  Form F-6 (the Securities Act registration 
statement) filed by the depositary bank;18 

 Rule 12g3-2(b) exemption from SEC 
Exchange Act registration19 

Sponsored Level 1  OTC market No  Form F-6 filed by depositary bank and 
non-US company; 

 Rule 12g3-2(b) exemption from SEC 
Exchange Act registration 

Sponsored Level II A recognized US 
stock exchange (the 
NYSE, Amex or 
NASDAQ) 

No  Form F-6; 
 Form 20-F (the Exchange Act registration 

statement and annual reports);20 
 Form 6-K (Interim financial information) 

Sponsored Level III A recognized US 
stock exchange (the 
NYSE, Amex or 
NASDAQ) 

Yes  Form F-6; 
 Form 20-F; 
 Form 6-K; 
 Form F-1 for public offerings 

Restricted program  
(Rule 144A) 

Private placement Yes  Exemption from the registration and 
reporting requirements for the US SEC; 

 Limited FINRA filing requirements; 
 Reduced potential for liability under the 

Securities Act 

  Sources: JPMorgan Depositary Receipt Guide (JPMorgan, 2005); and Deutsche Bank website 

 Sponsored Level I ADR program 

A Level I ADR program is the simplest way for non-US firms to sponsor an ADR 

facility. These ADRs are only required to file a registration statement on Form 6. Since 

the non-US issuer for Level I ADRs is not offering any underlying shares in the US, no 

registration is required under the Securities Act. The non-US issuers do not need to 

report their accounts under the US Generally Accepted Accounting Principle (GAAP) 

or to provide full SEC disclosure. ADRs in a Level 1 program need to comply only with 

                                                        
18Form F-6 is the basis registration of ADRs with the SEC for all levels of ADR programs. It contains no information 
about the non-US issuer. Under Form F-6, disclosure regarding the ADR program only includes copies of the Deposit 
Agreement, a form of ADR certificate, and legal opinion. The Form F-6 must be signed by the depositary. After the 
SEC has reviewed the Form F-6 registration statement with no further comments, the ADR program is permitted for 
issuance and trading. 
19Rule 12g3-2(b) allows foreign private issuers automatically exempt from the SEC registration and reporting 
requirements, if these non-US companies are not seeking an exchange listing or a public offering of their securities in 
the US stock market. 
20 Form 20-F is used to register securities for Level II and III ADR programs under the Exchange Act. For non-US 
issuers that are already registered, Form 20-F is therefore used to file annual reports with the SEC in accordance with 
the Exchange Act reporting requirement. 



 

32 

 

the disclosure regulations in their home stock markets and to furnish to the SEC 

materials that are already publicly available.  

A Level I ADR program does not allow non-US companies to list ADRs on the US 

stock exchanges or to raise capital in the US stock market. Level I ADRs are available 

for retail investors in the over-the-counter (OTC) market via NASDAQ’s ‘Pink 

Sheets’.
21

 Despite that limitation, Level I ADRs help foreign firms to expand their 

shareholder base by establishing a foothold in the US market. The benefits of the low 

cost of establishment and minimal regulatory obligations on issuers have made the 

Level I ADR programs the fastest growing ADR programs (the Bank of New York 

(BNY) Mellon webpage). To date, ADRs in the Level I program have accounted for the 

majority of the overall ADR programs.
22

 

 Sponsored Level II ADR program 

As with Level I ADRs, Level II ADRs represent the ownership of existing foreign 

shares in the non-US issuer. These ADRs must comply with the SEC's full registration 

and reporting requirements. In addition to filing a registration statement on Form F-6 

with the SEC, a non-US issuer is also required to file a Form 20-F and to comply with 

the SEC's other disclosure rules, including submission of its annual report, which must 

be audited in accordance with US Generally Accepted Accounting Principles (GAAP). 

Furthermore, a current report on Form 6-K must be filed with the SEC as well as the US 

stock exchange on which its securities are listed. 

                                                        
21Over-the-Counter (OTC) markets generally list small firm stocks, which in most cases were de-listed from 
NASDAQ.  
22For completion purpose, the author briefly introduces the Level I ADR program. However, this thesis does not use 
ADRs from Level I because these companies have minimal liquidity. Analysis based on these data may bias the 
research findings.   
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Unlike ADRs in the Level I program, Level II ADRs are traded on a major national 

stock exchange, namely the New York Stock Exchange (NYSE), the American Stock 

Exchange (Amex) or National Association of Securities Dealers Automated Quotation 

(NASDAQ) Stock Market.
23

 Each exchange has its own requirements for listing, which 

must be met by issuers. Compared with ADRs in a Level I program, Level II ADRs can 

reach a broader potential shareholder base and are more liquid and actively traded. 

These listed ADRs can also gain higher visibility via reporting in the financial media. 

Additionally, Level II ADRs can be used as incentives for the issuer’s employees in the 

US, and may be used to facilitate mergers and acquisitions.  

 Sponsored Level III ADR program 

A Level III program allows non-US companies not only to establish a trading presence, 

but also to raise new capital in the US stock market. An issuer in this program can float 

a public offering of ADRs on US exchanges. Besides filing a Form F-6, Form 20-F and 

Form 6-K, a non-US company establishing a Level III ADR program must also submit a 

Form F-1 to the SEC, which registers the securities underlying the ADRs that will be 

offered publicly in the US. A Form F-1 requires the following information to be 

included in the prospectus: use of proceeds, summary information, risk factors and ratio 

of earnings to fixed charges, determination of offering price, dilution, plan of 

distribution, description of securities to be registered, name of legal counsel and 

disclosure of commissions. As with Level II ADRs, ADRs in a Level III program can be 

                                                        
23The NYSE and Amex are auction-based markets, which have a physical exchange floor for trading. While the 
NYSE is the largest US stock exchange by market capitalization, the Amex is the second-largest floor-based 
exchange in the US, which is the pioneer of the small-cap stocks, derivatives and exchange-traded funds (ETFs). On 
the NYSE and Amex, transactions are conducted by brokerage firms, which act as agents and bring sellers and buyers 
together. Unlike the NYSE and Amex, NASDAQ is a dealer market that operates over a telecommunications network 
rather than a physical trading floor. ‘Market makers’, also known as ‘dealers’, act as principals. They buy and sell 
stocks from their own inventories and profit from price spreads. 



 

34 

 

used to structure incentives for the issuer’s US employees, or to facilitate mergers and 

acquisitions.  

 Restricted ADR Program: Rule 144A 

Non-US companies can also tap into the US and other capital markets through Rule 

144A. As with the Level 1 ADR program, Rule 144A ADR is an unlisted program. 

Unlike ADRs in the Level I, II, and III programs, Rule 144A ADRs are restricted to 

large institutional investors; that is, Qualified Institutional Buyers (QIBs) in the United 

States on private placement basis.
24

 JPMorgan Depositary Receipt Guide (JPMorgan, 

2005, p. 10) claims that ‘a Rule 144A ADR program is the quickest, easiest and most 

cost-effective way for foreign issuers to raise capital in the US.’ This is may be because 

Rule 144A ADRs are loosely regulated ADRs, which are not subject to US registration 

provisions or reporting requirements with the US SEC.
25

 

Given the variety of ADR programs, non-US issuers looking to tap into the US market 

can select the appropriate ADR structure to meet their particular needs and goals. The 

selection may depend on whether a non-US issuer seeks (1) to expand investor base 

(Level I), to increase market liquidity (Levels II and III) or to raise new capital (Level 

III and Rule 144A); (2) to list on a US major stock exchange (Levels II and III) or trade 

over-the-counter (Level I and Rule 144A), (3) to attract retail (Levels I, II and III) or 

institutional investors (Rule 144A).  

  

                                                        
24Under Rule 144A, QIBs are defined as institutions that own and invest on a discretionary basis at least US$ 100 
million (or, in the case of registered broker-dealers, US$ 10 million) in securities of non-affiliates. 
25Since these ADRs are available only to institutional investors, the pricing data is not reliably available. Therefore, 
this thesis does not include ADRs from Rule 144A in the analysis. 
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As discussed above, an ADR program needs to meet the rigorous listing standards of a 

US stock exchange. This requires an effective corporate governance of the issuing firms. 

As such, US investors would be better off because of the protection and transparency 

facilitated by US securities regulations. Moreover, ADRs listed on US stock exchanges 

are generally more liquid than those available via OTC markets. For these reasons, this 

thesis will focus mainly on ADRs in Level II and III programs. 

2.1.3 Issuance, Cancellation and Trading Mechanism 

New ADRs can be created or cancelled according to US investors’ needs. The 

depositary and custodian play important roles in the issuance and cancellation 

mechanism of ADRs. To create a new ADR, the underlying share should be purchased 

and deposited with the depositary’s custodian in the home country. Then, a depositary 

bank issues the ADR representing these shares to investors’ brokers. 
26

 (Please refer to 

Figure 2.1)     

 

 

 

 

 

  

                                                        
26The main depositary banks include Bank of New York, Chase Mellon Bank, JP Morgan, Citibank, Deutsche Bank 
AG, and Computer Trust Co.. 
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Figure 2.1 Illustration of ADR Issuance 

 

 

 

 

 

 

   

 

 

 

                                             

 

 

 

 

Source: DR Advisor Insights (Reese, 2012) 

In addition to issuer, broker, depositary and custodian, there are other parties involved 

in the setting up of ADR programs, including legal counsel, accountants, investor 

relations advisor, and investment banks. The specific roles and responsibilities of these 

parties are given as follows. 
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Table 2.2 Roles and Responsibilities of intermediaries 

Partners Roles and Responsibilities 
Issuer  determines the financial objectives and ADR facility ‘level’; 

 appoints depositary bank, lawyers, investment bank and accountants; 
 obtains approvals from board of directors, shareholders and regulators; 
 provides depositary and custodian with notices of dividends, rights of offerings and 

other corporate actions, including notices of annual and special stockholder meetings; 
 provides financial information to accountants and investment bank; 
 executes investor relations plan; 

Broker  makes ADRs available to US investors; 
Depositary  advises on the type of program, exchange on which to list or quote, and investor 

relations strategy; 
 appoints local custodian; 
 drafts Deposit Agreement and  files Form F-6 registration statement; 
 coordinates with lawyers and investment bankers to complete implementation steps; 
 announces ADR program to market via news releases and internet; 
 facilitates ongoing issuance and cancellation of ADRs; 

Custodian  receives, confirms and holds deposits of underlying shares for ADR issuances; 
Investment 
Banks 

 advises on type of program to launch, ADR ratio and exchange on which to list or 
quote; 

 advises on capital structure and ADR facility structure; 
 leads underwriting process; 
 conducts due diligence;  
 drafts prospectus; 
 obtains securities codes, such as CUSIP number; 
 coordinate road show; 
 organises book-building and line up market makers; 
 price and launch ADR offering; 

Lawyers  advises on ADR facility (legal) structure; 
 prepares draft Deposit Agreement and files required registration statements with SEC; 
 prepares listing agreements for US exchanges (Level II and III ADR facilities); 

Accountants  prepares issuer’s financial statements in accordance with US GAAP 

Sources: American Depositary Receipts (ADRs): A Primer (Citibank, 2013); JPMorgan Depositary Receipt 

Guide (JPMorgan, 2005) 

Conversely, an ADR can be switched back to ordinary shares. In this case, US investors 

ask their US broker to send cancellation requests to the depositary bank and deliver the 

ADRs subsequently for cancellation. The US broker also needs to instruct his local 

broker to accept the ordinary shares held in the depositary’s custodian. By doing so, 

ordinary shares can be released back into the home trading market.  

US investors can instruct their US broker to buy ADRs. The broker can either buy 

existing ADRs in the US market or buy foreign shares in the local market to create new 

ADRs. Similarly, investors can instruct their broker to sell ADRs. The broker can 

choose to sell ADRs in the secondary market or sell underlying shares in the local 
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markets to cancel the ADRs. Overall, the ADRs are as liquid as the shares in the local 

market in the sense that new ADRs can be created or cancelled as needed. 

2.1.4 Development of ADR Programs 

The first ADR program was launched by JP Morgan in 1927, allowing US investors to 

easily purchase shares in UK based retailer Selfridges. ADR programs have experienced 

rapid growth since the 1990s, with a growing percentage of ADR offerings from 

emerging markets. This may be attributed to the rapid market liberalization since that 

time. Regulatory restrictions, such as limits on foreign ownership and foreign exchange 

convertibility have been further eased. Karolyi (2004) demonstrates that large increases 

in ADR firms in emerging markets during the 1990s facilitated development of 

domestic stock markets.  

Specifically, it is found that the capitalization and turnover ratios of these domestic 

firms without ADRs decline significantly, as ADRs grow in importance in the local 

stock market in terms of number listed, their market capitalization, and their trading 

volumes. Karolyi (2004) suggests that the growth and expansion of ADR markets in the 

emerging economies may be the outcome of poor economic policies, weak legal 

protection of shareholders, and lack of transparency, leading to poorly functioning stock 

markets. The development of ADR programs appears to be accelerated since the early 

2000s. According to the BNY Mellon, there were 33.1 billion ADRs traded on US 

exchanges in 2003, which continues an unbroken string of trading volume increases 

since 1990. The trading value of ADRs on the US exchanges reached USD $630 billion 

in 2003, representing a 12% increase from USD $550 billion in 2002. As of the first 
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half of 2008, ADR trading value hit a peak of USD $2.07 trillion. It experienced a 

significant drop to USD $1.17 trillion during the first half of 2009, which is a result of 

the global financial crisis. ADR trading value increased in the two years afterwards. As 

of 2011, there are USD $3.2 trillion worth of ADRs trading globally, suggesting that 

ADRs are now a widely used investment vehicle.  

In more recent years, there has been a growing number of ADRs originating from Brazil, 

Russia, India and China (BRICs). The four countries have played important roles in the 

ADR markets. The market statistics suggest that the BRICs collectively accounted for 

approximately 48% of the total ADR trading volume and 49% of the trading value in 

2011. This is evidence that the BRICs grouping has led the global investment trends.  

Given the size of ADRs from the BRICs nations in overall ADR markets, this thesis 

will look at ADRs from these four emerging markets and use the BRICs countries as a 

representative of global emerging markets. These four countries have played a 

significant role in global emerging markets. By 2013, the BRICs emerging markets 

collectively accounted for 45% of market cap shares in global emerging markets 

(Delaney et al., 2013). Therefore, the findings of this thesis will be widely applicable to 

other emerging markets, despite using only four emerging countries for our analysis. In 

the next section the author will discuss the emerging economies of these four important 

countries. 

2.2 Background on BRICs Emerging Economies 

The BRICs acronym stands for Brazil, Russia, India and China. The term was firstly 

coined in a Goldman Sachs’s paper in 2001, which attempted to project global 
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economic trends over the next 50 years. It was anticipated that the emerging economies 

of the BRICs collectively would overtake the G6 (the US, Japan, the UK, Germany, 

France and Italy) as a major force in the global economy in less than 40 years.
27

  

The actual economic performance of the BRICs is consistent with the predictions. 

Economic liberalization allowed the BRICs to achieve a rapid growth over the last 

decade. Through trade and investment, the BRICs’ emerging economies are 

increasingly integrating into the world market. In particular, the WTO officially 

approved Russia’s membership on 16 December 2011, suggesting that the four BRICs 

nations would be full members of the WTO by 2012.  

A growing significance of the BRICs in the world economy is reflected in various 

economic indicators. For instance, the BRICs’ share of global GDP has risen from 8% 

in 2000 to 25% in 2010 (Singh and Dube, 2014). Foreign Direct Investment (FDI) by 

BRICs has also increased significantly since 2000. In 2010, the BRICs attracted more 

than USD $1.5 trillion (about 12%) of world FDI flows, compared with about USD 

$10 billion in the early 2000s (Fingar, 2013). Both the exports and imports of the BRICs 

grew substantially as well, suggesting that the openness of the BRICs’ emerging 

economies has continuously evolved over time. During the period from 2000 to 2010, 

the BRICs as a whole doubled their share of global trade, while China contributed more 

than two-thirds of that growth. In 2010, the BRICs accounted for over 17% of the 

world’s total exports and almost 14% of the world’s total imports (Chen, 2012).  

  

                                                        
27The reason that this study excludes South Africa has been discussed in Chapter 1 Introduction Section 1.2 
Motivation. 
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The BRICs have been widely viewed as a new engine of global growth, in particular 

during the 2008 global financial crisis. With their quick rebound from the 2008 global 

financial crisis, the BRICs countries have significantly contributed to the global 

recovery process, serving as the global centres of demand. Despite the commonalities of 

their fast-growing economies, the four BRICs countries may have more differences than 

commonalities, and these differences are rooted in the economic structure and economic 

development of these countries.  

 Brazil 

With abundant natural resources, Brazil is a net exporter of agricultural and food 

products. The country is the world’s largest producer of sugarcane and coffee, and 

exporter of soybeans, wheat, rice, corn, cocoa, citrus and beef. Brazil is also rich in 

bauxite, gold, iron ore, manganese, nickel, phosphates, platinum, tin, uranium, petroleum, 

hydropower and timber. By 2010, Brazil was the world’s ninth largest oil producer, with 

a production of 2.746 million barrels per day. The country’s GDP growth hit 7.5% in the 

same year. Cheng, Gutierrez, Mahajan, Shachmurove and Shahrokhi (2007) suggest that 

Brazil is experiencing its transformation from a raw material-based export-oriented 

economy into a market with strong industrial output. This may enable Brazil to sustain 

high economic growth.  

The development of the Brazilian economy can be traced back to the mid-1990s, and 

since then the country has seen improved economic and financial stability. This can be 

attributed to a series of economic reforms launched in the period. The 1994 Plano Real 

(Real Plan) is one of the most successful stabilization plans (Silva and De Andrade, 
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1996), seeking to reduce Brazilian inflation from hyperinflation levels. As a result, 

inflation rates successfully declined from 2,500% in 1993 to 20% in 1996 (Borodina 

and Shvyrkov, 2010), and fell further to 1.7% in 1998 (de Paula, 2008). However, the 

downside of the Real Plan was increased public sector debt and overvalued currency 

rates. This made the country’s economy vulnerable to the 1997 Asian and 1998 Russian 

crises.  

A currency crisis was prompted in Brazil in 1999 when the real suffered severe 

devaluation. This unveiled another round of reforms. After the 1999 Brazilian currency 

crisis, the overall policy framework consisted of inflation-targeting policies, a floating 

exchange rates system, and deficit-cutting policies (Serrano and Summa, 2011). In this 

context, Brazil experienced a slow and volatile economic growth in the 1990s: GDP 

growth averaged 3.8% per year in the period of 1994 and 1997, immediately after the 

Real Plan; the average growth rates between 1998 and 2003 fell to just 1.6% per year 

(de Souza, 2012). 

It was not until the mid-2000s that Brazil began to experience rapidly economic growth. 

Real GDP growth averaged 4.2% from 2004 to 2010, which is twice the annual growth 

for the period 1999 to 2003. According to the CIA World Factbook, Brazil became a net 

external creditor in 2008 and two ratings agencies awarded investment grade status to 

its debt.  

The country’s economy was hit by the global financial crisis in September 2008 and it 

experienced two quarters of recession, given the unfavourable external environment. 

However, Brazil was one of the first emerging markets to make a rapid recovery from 
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the crisis. While the real GDP growth of Brazil was a 0.6% contraction in 2009, it 

rebounded to 7.5% in 2010. This was the highest GDP growth since 1986, making 

Brazil’s economy the fifth-best performer among the G20 countries (CIA World 

Factbook). As a result of the authorities’ actions to curtail rising inflation and the 

deteriorating global economic situation, the growth of the country’s economy 

significantly slowed to 2.7% in 2011, and to 1.5% in 2012 (ibid).  

Despite slower growth, in 2012 the GDP of Brazil was approximately US$2.4 trillion, 

making Brazil the largest economy in Latin America and the world’s sixth largest 

economy (ahead of Italy, Russia and India) (ibid). The country’s unemployment rate 

was at a historic low, while the level of income inequality has significantly reduced 

during each of the last 14 years.  

According to CIA World Factbook, high interest rates have attracted large capital 

inflows over the last several years, leading to the appreciation of the currency. However, 

this tends to weaken the competitiveness of Brazilian manufacturing, and the 

government has begun to intervene in foreign exchanges markets and to raise taxes on 

some foreign capital inflows. President Dilma Rousseff has retained the previous 

administration's commitment to inflation targeting by the central bank, a floating 

exchange rate, and fiscal restraint. To boost growth, in 2012 the administration 

implemented a series of more expansionary monetary and fiscal policies that have failed 

to stimulate much growth. 
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 Russia 

As of 2012, Russia was the world's ninth most populous nation, with 143 million people. 

The country is rich in natural resources, and has the world’s largest reserves of oil, 

natural gas, and other raw materials (Cooper, 2009). Russia is the world’s largest 

exporter of natural gas and the second largest exporter of oil. This makes Russia an 

important supplier for industrialized countries, such as the US and many European 

countries.  

Until recently, the Russian economy was one of the fastest growing economies in the 

world. However, the country suffered a deep economic depression in its first seven 

years of transition from the Soviet central planned economy (1991-1998). During the 

period 1991-1998, Russia’s real GDP fell by about 30%, and the country was plagued 

by hyperinflation, which was over 2000% in 1992 and over 800% in 1993 (Cooper, 

2009).  

The extremely high inflation rates evaporated the savings of Russian citizens. The 

disposable income of the average Russian declined 25% in real terms between 1993 and 

1999 (ibid). With falling world oil prices, a depressed domestic economy, and the 1997 

Asian financial crisis, the government was unable to collect sufficient taxes to cover its 

budget deficit, which eventually led to the government defaulting on its domestic debt 

and the 75% depreciation of the ruble (O’Neill, 2007). This is referred to as the 1998 

Russian financial crisis.  

After the 1998 crisis, the Russian economy began to reverse. Russia has experienced 

impressive economic growth over the period 1999-2008, during which time its real 

https://en.wikipedia.org/wiki/List_of_countries_by_population
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GDP has increased at an average rate of 7% annually, in contrast to an average annual 

decline in GDP of 6.8% for the previous seven years (1992-1999) (Cooper, 2009). The 

industrial sectors contributed almost 40% of its GDP. Russia’s foreign trade also 

increased remarkably during the period from 1999 to 2008.  

Russian exports have grown by about 525%, from US$ 75.5 billion in 1999 to 

US$ 471.6 billion in 2008. Raw materials, including metal and energy, account for the 

majority of its total exports. Its imports have risen 640%, from US$39.5 billion in 1999 

to US$291.6 billion in 2008, leading to a large increase in the trade surplus of the 

country. The rapid growth of Russia’s economy has attracted increasing amounts of 

capital flow into Russia. The volume of foreign direct investment (FDI) has risen from 

US$ 3.3 billion in 1999 to about US$ 52.5 billion in 2008 (ibid).  

The country’s remarkable economic growth owes a great deal to the economic reforms 

launched in recent years. There are three important reforms recognized by Guriev and 

Tsyvinski (2010), which have significantly contributed to the economic growth of 

Russia. These are summarized as follows. 

First, the tax reform of 2001 improved incentives to work and decreased tax 

evasion. Second, liberalizing the procedures for corporate registration and 

licensing and limiting inspections improved the climate for small businesses 

and entrepreneurs. Third, conservative macroeconomic policy and 

financial-sector reform lowered interest rates and fueled an investment and 

consumption boom. (Guriev and Tsyvinski, 2010, p. 14) 
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In addition, the high price of oil was also an important factor for the success of Russia’s 

economy in the pre-crisis period. Unlike Brazil, which is dependent on the export of 

agricultural commodities, Russia’s economy heavily relies on oil and natural gas 

exports. According to OECD’s 2011 report, a steady rise in world oil prices from 

US$10 a barrel in early 1999 to a peak of over US$140 a barrel in July 2008 has 

generated a substantial amount of oil and gas revenue, while also boosting overall 

economic activity and tax receipts.  

However, the dependence on the export of oil and natural gas makes the Russian 

economic growth highly vulnerable to fluctuations in global demand. The collapse of 

world prices for oil and other commodities in 2008 hit the Russian economy hard. The 

real GDP of Russia had shrunk 9.8% during the first quarter of 2009 as oil prices fell to 

around US$40 per barrel (Cooper, 2009). As of December 2009, the growth rate of real 

GDP reached 1%, compared with -3.4% in the first quarter of the same year.
28

 This 

indicates a quick rebound in the Russian economy from the 2008 financial turmoil. 

GDP growth in Russia was moderate during the post-2008 crisis period. In the first 

quarter of 2012 the Russian economy grew by 4.3%.  

 India 

Until the early 1990s, the Indian economy was a closed economy characterized by low 

international trade, high tariff and non-tariff barriers, and a tightly controlled capital 

account (Ding and Masha, 2012). Its integration into the world economy began in 1991 

when major reforms were initiated after a severe balance of payment crisis (ibid). The 

                                                        
28Data source: OECD (2014), OECD. Stat 
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economic liberalization includes industrial deregulation, privatization of state-owned 

enterprises, and reduced controls on foreign trade and investment. This has served to 

accelerate the country's growth.  

India’s macroeconomic performance has significantly improved since the reform 

process started (Jadhav and Raj, 2005). The real GDP growth was on average 6.5% in 

1990-2006, while it was 3.1% in 1971-1980 and 4.7% in 1981-1990 (Ariff and Khalid, 

2005). The rapid growth of the service sector has been a major driving force of 

economic growth in India, particularly the development of software, information 

technology and other business services (Kim and Penm, 2007). Compared with an 

average of 7% in the 1990s, the growth rate of the services sector has been about 10% 

annually since the early 2000s (ibid). Services (excluding construction) accounted for 

56% of the increment in GDP at factor cost over the period from 1996-97 to 2006-07 

(Ghosh and Chandrasekhar, 2009). However, India’s dependence on service-based 

exports makes the country’s economy vulnerable as the exports are concentrated on a 

few developed countries (ibid). The US accounted for 61%, while the UK accounted for 

18% of the IT-Business Process Outsourcing (BPO) export revenue in 2006-2007 (ibid). 

The country’s economy was adversely influenced by the 2008 global financial crisis. 

Real GDP growth dropped from 9% to 7.6% in the period from April 2007 to March 

2008. Industrial production peaked in December 2007 and fell by 6.5% in April 2008. 

Total net capital flows fell from US$17.3 billion in April-June 2007 to US$13.2 billion 

in April-June 2008.  
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India’s economy has rebounded robustly from the crisis. The real growth rate reached 

7.8% in 2010, which is largely due to strong domestic demand. This ranks India number 

12 worldwide (CIA World Factbook). GDP per capita (PPP) in India has consistently 

increased to US$3,700 in 2010. However, India’s increasing inflation rate is of some 

concern. The inflation rate of the country has surged from 3.8% in 2003 to 12% in 2010.
29

 

High inflation in India is at least part of the reason that the country’s economic growth in 

2011 has slowed down (ibid). 

In addition to its internal development, the country’s external performance with respect to 

foreign trade performance also records strong improvement. Export growth in 2010 was 

26.3% on average, which is twice that of the 11.4% experienced during 1995-2000 (Ding 

and Masha, 2012). India’s share of services exports quadrupled during 1995-2010. In 

particular, India’s export of information technology (IT) has risen consistently above the 

global average since 2000. Although India has made progress in its exports, its 1.7% 

share is still small compared to 7.1% of China and 8.7% of ASEAN-4 (ibid).
30

 India’s 

imports have also grown remarkably, suggesting that India is becoming more integrated 

with the world economy.  

 China 

The People’s Republic of China (PRC) is the fourth largest country by area, and 

the world's most populous country, with more than 1.3 billion people (CIA World 

Factbook). China has exhibited robust economic growth over the last thirty years. Its 

                                                        
29Data source: OECD Country Statistical Profiles (2011). 
30ASEAN-4 includes Indonesia, Malaysia, Philippines, and Thailand.  
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remarkable achievement in growth was mainly due to manufacturing-based exports and 

investment.  

According to Guo and N’Diaye (2009), net exports and investments accounted for more 

than 60% of China’s growth during 2001-2008, increased from 40% in the 1990s. This 

is much larger than the 16% reached by the G7 countries, 30% reached by the European 

area, and 35% gained by the other regions in Asia over the same period (ibid). In 2010, 

China became the world's largest exporter (CIA World Factbook). These key export 

industries cover steel, shipbuilding and machine tools. In addition, China has one of the 

highest investment rates in the world, which accounted for about 40% of GDP in 2008, 

and increased to around 54.2% of GDP in 2011(ibid). About one-third of this 

investment has ultimately contributed to tradable sectors (Guo and N’Diaye, 2009).  

Since 1978, China has emerged into a period of economic development. A series of 

economic reforms were carried out in agricultural, industrial and services sectors. These 

changes include the following: privatization has replaced the collectivization of 

farmland; local authorities and industry managers have taken on more responsibilities; 

small-scale businesses have been boosted; and foreign investment has been promoted 

(Cheng et al., 2007). During the 1990s, the government further liberalized the economy 

by encouraging foreign investment, cutting tariffs on imports, modernizing public firms, 

and adopting a stable exchange rate, etc. (de Paula, 2008).
31

 China is now the world’s 

second largest economy and has shifted from a central-planned economy to a more 

                                                        
31China has significantly reduced its tariffs over the past three decades, which fell from around 50% in the early 
1980s, to 15.6% in 2001, and to 9.6% in 2010 (Morrison, 2011). 
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market-oriented economy with 70% of the private sector (Morrison, 2011; Cheng et al., 

2007).  

The Chinese economy has experienced tremendous growth since the above mentioned 

economic reforms. According to de Paula (2008), the average real GDP growth between 

1990 and 2006 was about 10%, which remained the same as for the period between 

1980 and 1989. This indicates that the country’s economy has been growing at 10% per 

year for more than 25 years. Real interest rates in China also remained low during the 

2000s. 

As a direct result of economic liberalization, China’s trade performance has been 

largely improved. Between 2003 and 2008, exports of goods have risen from US$438.2 

billion to US$1577.8 billion, while imports of goods amounted to $1396.0 billion in 

2010, an increase of 238% over 2003. Considering economic integration measured by 

capital flows, between 1990 and 2008 China’s foreign direct investment (FDI) grew 

from about US$3.4 billion to US$175.1 billion. It declined to US$114.2 billion in 2009. 

The cumulative level of FDI in China at the end of 2010 was US$185.0 billion, making 

China one of the world’s largest destinations for FDI (Morrison, 2011). China has also 

made gains in poverty reduction since the economic reforms that began in late 1970s. 

China’s population living under the poverty line dropped by 167 million in the 1980s 

and decreased by another 115 million in the 1990s (Hu, Hu and Chang, 2003). 

China’s economy suffered a sharp downturn due to the 2008 global financial crisis. Real 

GDP growth fell from its peak of 14.2% in 2007 to 10.6% in the first quarter of 2008 

and to 6.1% in the first quarter of 2009. The growth in trade volume declined from 23.3% 
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in December 2007 to 11.1% in December 2008. The unemployment rate rose from 4% 

in 2007 to 4.3% in the first quarter of 2009. Ji (2010) suggests that these indicators are 

all at their worst values since 1990. The country’s economy managed to achieve a quick 

recovery, and grew by 8.7% in 2009 and by 10.4% in 2010.  

The BRICs nations experienced rapid economic growth prior to the 2008 global 

financial crisis. Although they were not immune to the crisis, the four nations managed 

to recover quickly afterwards. By reviewing the achievements and the development of 

the emerging economies of the BRICs over the last decade, an inference may be drawn 

that the BRICs nations have great potential to maintain rapid growth in their economies 

and to act as the main force driving the global economy in the future.  

It is also worth noting that although the four countries are at a similar stage of newly 

advanced economic development, the BRICs are different, particularly in economic 

structure and development. The four emerging economies still face challenges of 

transition. Reform processes that these countries are pursuing with respect to controlling 

corruption, inefficient bureaucracy, taxes and inflation are in the future expected to 

improve the countries’ economic stability as well as to create a more favourable 

investment environment. Investors who seek exposure in these emerging markets should 

be aware of country-specific risk factors, and make their investment decisions based on 

a good understanding of the assets of these emerging markets.  

This thesis aims to investigate the nature of ADRs from the BRICs countries. This 

chapter has outlined the institutional settings of ADR programs, development of ADR 

programs and the economic structure and development within the BRICs countries. It 
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has provided a basic understanding of the institutional background for the current 

research. Based on this discussion, we can conclude that ADRs are widely accepted as a 

convenient investment vehicle for US investors who seek exposure in foreign markets. 

The ADRs’ market liquidity has been enhanced significantly, recognizing their 

increasingly important role in international financial markets.  

The market statistics for recent years suggest a surge in the number of emerging market 

ADRs, in particular from the BRICs countries. This is supported by the rapid 

development of the underlying emerging economies. One should note that although the 

four countries have officially established economic and political alliance(s), investments 

in these four economies are expected to have country-specific risk and return 

characteristics. This can be attributed to the unique economic structures, political 

systems and regulatory environments of financial markets in these nations.  

In this thesis, the BRICs countries are viewed as being representative of worldwide 

emerging markets. The use of data from the BRICs countries is justified by their 

importance in global economies, overall emerging markets and ADR markets. Given the 

variations in these four countries, the analysis in this research will be undertaken 

primarily on a country-by-country basis. The findings from this thesis will have general 

implications for similar emerging markets. In the following chapter, the author will 

provide a review of the literature that has motivated the study, and will also frame the 

research questions, develop hypotheses and select the most appropriate approach for this 

study. 
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This thesis sets out to investigate the nature of emerging market ADRs as viable 

investment vehicles. The law of one price (LOP) provides a theoretical relationship 

between ADRs and their underlying stocks. That is, identical assets should trade at the 

same price in frictionless and efficient markets. Since ADRs are essentially redundant 

securities that derive their value from expected cash flows on their ordinary stocks, the 

prices of ADRs and those for their ordinary stocks should be consistent, after adjusting 

for the corresponding exchange rate.  

However, the LOP is challenged by the empirical evidence that prices of ADRs 

consistently diverge from their stock prices (see Wahab et al., 1992; Alves and Morey, 

2003; and Suarez, 2005). There have been a number of explanations provided by 

empirical studies, such as limit-to-arbitrage (e.g. transaction costs), difference in the 

market liquidity, and investors’ heterogeneous expectations, etc. Tests of ADR spreads 

assume that both ADRs and their ordinary shares are inherently similar. However, if this 

does not hold, the test per se will not provide meaningful results. As such, a more 

comprehensive analysis should be undertaken into the nature of ADRs.  

Prior studies imply that the investment environment of ADRs is quite different from that 

of the underlying stocks. This tends to be more pronounced for cases in emerging 

markets, as those regulatory environments are very different between emerging markets 

and the listing market of ADRs (the US market). Also, ADRs are traded by US 

investors whose risk perceptions can be significantly different from those of local 

investors in emerging markets.
32

 One may suspect that various investment 

environments could lead to different risk-return profiles of ADRs and underlying stocks. 

                                                        
32Please refer to Chapter 1 Introduction Section 1.2 Three Essays and Research Questions for detailed discussion. 
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Emerging market ADRs may perform more like developed market securities, diverging 

from their emerging market stocks.  

Given the rising importance of emerging market ADRs in US investors’ global 

portfolios, there is an urgent need for these investors to understand the nature of ADRs 

which come from major emerging markets. If these securities are alternative to their 

underlying stocks regardless of various investment environments, US investors can be 

better off by investing in ADRs because of their cost-effectiveness. However, if ADRs 

from emerging markets have evolved to different securities, US investors should use 

caution in their asset allocation.  

This thesis will contribute to the existing body of knowledge by providing an in-depth 

understanding of the nature of emerging market ADRs. The main research question of 

this thesis is: Are emerging market ADRs different securities from their underlying 

stocks? Three sub-questions will be addressed accordingly in order to answer the 

overarching question. These are (1) What are the transmission dynamics of information 

flows between ADRs and their respective underlying shares? (2) What are the linkages 

between the ADR markets and the respective home country’s macroeconomic 

fundamentals? (3) Are ADRs an effective investment vehicle for US investors to obtain 

diversification benefits? The objective is to determine whether the pricing mechanism 

of emerging market ADRs is theoretically supported, and in practice how effective 

emerging market ADRs can help US investors to obtain diversification benefits, 

compared to their ordinary shares.  
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Specifically, in the first essay (Chapter 4), the author will aim to answer the 

sub-question: What are the transmission dynamics of information flows between ADRs 

and their respective underlying shares? This study relies on the theory of Efficient 

Market Hypothesis (EMH) and stock market integration, which underpins the LOP. 

That is, if markets are frictionless and efficient, prices for identical assets should be 

uniform regardless of different trading locations. As such, ADR prices ought to be 

consistent with prices for their underlying shares. Any new information arriving in the 

market should be immediately incorporated into security prices to ensure that prices of 

ADRs do not deviate from those for their underlying stocks. Given that essentially 

ADRs are redundant assets, in theory, the price generating process of ADRs should be 

based on the performance of underlying shares. Therefore, the pricing information 

should flow from the underlying stocks to their ADRs.  

The second sub-question is: What are the linkages between the ADR markets and the 

respective home country’s macroeconomic fundamentals? This question will be 

addressed in the second essay (Chapter 5). Although the trading location of ADRs is 

outside its home market, ADRs are essentially derivatives of the underlying stock. The 

long-run return generating process of the underlying stock relies on the macroeconomic 

factors of the home country in which the stock originates. Also, it has been argued that 

the stock market acts as a leading indicator of economic fundamentals. As such, the 

interrelationship between ADRs and the home country’s macroeconomic factors ought 

to be similar to that of the underlying stock and the macroeconomic factors.  

In the third essay (Chapter 6), the author will address the sub-question: Are ADRs an 

effective investment vehicle for US investors to enhance their portfolio performance? If 
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the LOP holds for pairs of ADRs and their respective underlying stocks, international 

diversification benefits with ADR investments should be at least similar to those from 

investing in corresponding underlying stocks. The reason for this is that ADRs and their 

ordinary shares represent the same ownership in the underlying firm; as such, investing 

in ADRs helps US investors to gain the same foreign exposure, compared to directly 

owning the corresponding underlying stocks. By addressing these three sub-questions, 

the current research will make significant contributions to theory, practice, and policy 

making.
33 (Please refer to Figure 3.1). 

Figure 3.1 Theoretical Basis

 
 

  

                                                        
33Please refer to Chapter 1 Introduction Section 1.4 Contributions which have highlighted the main contributions of 
the current thesis and of each essay. 
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Before undertaking a formal analysis, this chapter reviews the major ADR literature and 

a related topic in order to obtain a general understanding of the knowledge within the 

field. It starts with the review of the LOP and arbitrage opportunities in the ADR market, 

followed by Section 3.2, where studies on the ADR price spread are discussed. In 

Section 3.3, the author reviews studies on the price discovery process of ADRs and the 

transmission dynamics between ADRs and their underlying stocks, while Section 3.4 

reviews the related topic of the relationship between stock markets and macroeconomic 

fundamentals. Finally, Section 3.5 covers research on diversification benefits with 

ADRs.  

3.1 Law of One Price and Arbitrage Opportunities in the ADR Market 

The law of one price (LOP) states that in the context of fully integrated and efficient 

international markets, prices of identical assets should be the same at any time, in the 

sense that the two securities have the same stream of future cash flows and same 

fundamental risk. The LOP has been subject to substantial empirical tests in the 

financial literature due to its practical implication of arbitrage benefits. If price 

disparities exist between identical assets, this implies that investors may be able to gain 

risk-less profits by arbitrage activities. As Kato, Linn and Schallheim (1991) claim, 

ADRs and their underlying stocks provide a convenient setting to examine the LOP. If 

the LOP holds, ADRs and their locally traded stocks should have identical prices after 

adjusting for the exchange rates. Empirical researchers in this area generally study 

whether prices between ADRs and their ordinary shares differ, which allows for 

arbitrage opportunities. 
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Early research generally concludes that the pricing of ADRs is efficient, leaving very 

few profitable arbitrage opportunities for investors aiming at strategic investment in 

ADRs and their underlying stocks (see Rosenthal, 1983; Kato et al., 1991; Park and 

Tavakkol, 1994; Miller and Morey, 1996; Karolyi and Stulz, 1996). The study of 

Rosenthal (1983) perhaps is the first paper that looks at the arbitrage probabilities of 

ADRs. The author tested the serial correlation between the ADRs and their underlying 

shares with weekly data of 54 stocks from 1974-1978. Since there was no finding of 

abnormal returns generated from price difference, he concluded that the ADR market is 

weak-form efficient. Subsequent studies, such as those by Kato et al. (1991), Park and 

Tavakkol (1994), Miller and Morey (1996), and Karolyi and Stulz (1996) confirmed 

Rosenthal’s conclusion that there are no arbitrage opportunities, suggesting that the law 

of one price holds in the ADR markets.  

There is one early study (Wahab et al. 1992) that reports evidence of arbitrage 

opportunities. They argue that the implied assumption of integrated and efficient ADR 

markets across countries may not be true in practice; on this basis, ADRs and their 

underlying shares may not have similar risks due to market imperfections, differential 

trading frequency and market micro-structure effects. In their paper, ADRs and their 

local shares are viewed as different claims and are used to test the null hypothesis of no 

arbitrage in ADR markets.  

Using daily return data on 31 pairs of ADRs–underlying stocks from eight countries 

(the UK, Japan, Germany, France, Sweden, Norway, Australia and South Africa) over 

the period of January 1998 to May 1991, Wahab et al. (1992) established long and short 

positions in identified portfolios of over- and under-priced securities. They found that 
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annualized arbitrage returns between 1.23% and 4.44% were possible for some of the 

identified arbitrage portfolios, which rejects the null hypothesis of no arbitrage. More 

recently, studies by Alves and Morey (2003) and Suarez (2005) have also provided 

evidence that arbitrage profits could be made on price discrepancies for Brazilian and 

French ADRs, respectively. 

Thus far the empirical evidence has provided mixed results as to arbitrage opportunities 

in ADR markets. Initial research generally documents that no arbitrage opportunities 

exist in markets, suggesting that ADR markets are efficient. However, more recent 

evidence shows that there are large price discrepancies between ADRs and their 

underlying stocks, allowing for arbitrage profits. Empirical findings of ADR price 

spreads violate the LOP. 

Intuition dictates that markets ought to progress from less efficient to more efficient 

over time. However, in the case of ADR markets we see that earlier studies present 

findings of no arbitrage opportunities, whereas later studies document arbitrage 

opportunities. One may attribute the different findings to the data frequency used in 

these studies: earlier studies in general use lower frequency data – for example weekly 

data – whereas recent studies are based on high frequency data. However, such a 

suspicion may not hold true. The earlier study by Miller and Morey (1996) was 

conducted with the use of 3-month high frequency data from a British company, and 

reports that there were no arbitrage opportunities. The issue of arbitrage opportunities in 

ADR markets remains an open question. The evidence to date has been mixed, 

prompting a group of studies to investigate determinants for price differences between 
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ADRs and their stocks. In the next section, the author discusses the main studies 

undertaken in the area of ADR price spreads. 

3.2 Determinants of ADR Price Spreads 

One strand of the ADR literature emerged to explain the price spreads between ADRs 

and their underlying stocks. ADR mispricing is one of the most extensively explored 

research topics in the literature. There are two widely accepted hypotheses; namely, the 

limit-to-arbitrage hypothesis and the difference-in-liquidity hypothesis. While the first 

hypothesis attributes ADR price disparities to high arbitrage costs, such as transaction 

costs and holding costs, the second one argues that the liquidity differences across 

markets and/or firms may have contributed to the ADR price deviations. Some 

researchers argue that market frictions are not able to explain why ADR price spreads 

vary significantly over time. The factor of heterogeneous beliefs between two equity 

markets may also augment ADR price spreads. To provide a broad understanding of the 

existing ADR literature, this section discusses previous studies on the issue of the ADR 

mispricing.  

 Limits-to-Arbitrage Hypothesis 

In theory, arbitrage is a risk-free activity that helps to reduce price disparities between 

different markets. This price disparity is removed by continuous trading by arbitrageurs 

who seek to exploit the discrepancy. However, trading is not a costless exercise and 

each trade adds to the cost and reduces arbitrage profits.  Trading costs coupled with 

other market frictions may create an impediment to arbitrage, making arbitrage 

opportunities unprofitable. Rabinovitch et al. (2003) studied the arbitrage opportunities 
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of ADRs in two emerging markets, Chile and Argentina. They argue that 

country-specific market frictions and imperfections (e.g. transaction costs, capital 

controls and market liquidity) may have contributed to the different ADR price 

deviations for Chili and Argentina. Using a threshold model, they found that average 

transaction costs of trading are much higher in Chile than those in Argentina before 

arbitrage is profitable. The evidence further suggests that the liquidity factor has greater 

impacts on different transaction costs of trading in the two countries, compared to 

capital restrictions.  

Similar findings are documented by Gagnon and Karolyi (2010). Their sample consists 

of 506 pairs of cross-listed/home-market shares of stocks from 35 countries over the 

period between 1993 and 2004. Using panel regression, they found an economically 

small deviation from price parity, which tended to vary significantly over the sample 

period. The average price differences and return differences are positively related to 

holding costs, even after controlling for the transaction costs of arbitrage and foreign 

investment restrictions.  

 Difference-in-Liquidity Hypothesis 

Liquidity risk has been well documented in the asset pricing literature. Empirical 

evidence suggests that liquidity co-moves with returns and has significant impacts on 

returns of securities (see Chordia, Roll and Subrahmanyam, 2001; Amihud, 2002; and 

Barberis and Thaler, 2003). There are a number of studies which investigate whether 

liquidity differences across markets and/or firms could explain the ADR price 

deviations. For example, Chan, Hong and Subrahmanyam (2008) examined the 
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liquidity-premium relationship of ADR and its underlying stock.
 
Using the panel data of 

401 ADRs from 23 countries from January 1981 to December 2003, they found a 

positive relationship for ADR premium with liquidity in the ADR market, and a 

negative relationship between the ADR premium and home share liquidity. The 

liquidity effects remain strong even after controlling for ADR market size, exchange 

rate risk, market sentiment, and various measures of country characteristics. Based on 

these findings, Chan et al. (2008) conclude that liquidity is an important factor in the 

pricing difference between ADR and its home share.  

Similarly, Dey and Wang (2012) studied the role of liquidity of ADRs and that of their 

underlying shares as determinants of return spread. Their study is superior to that of 

Chan et al. (2008) by considering conditional beta. Specifically, they investigated how 

Chinese ADR and its underlying H-share liquidities affect return spread in addition to 

excess host (the NYSE) and home (SEHK) market returns, as well as price inverses 

denoting betas.
34

 Their findings suggest that liquidity remains an important explanatory 

factor for variations in return spread, after considering excess market returns and price 

inverse. This is consistent with findings of Chan et al. (2008). The study also tested the 

stability of these coefficients and found that there is a dynamic relation between return 

spread and time varying risk factors, including excess market returns, betas and 

liquidity.  

The studies discussed above implicitly assume that the local and US investors have 

similar expectations about the future prospects of all markets. However, in practice, 

                                                        
34Daily data on closing prices of 15 Chinese ADRs listed on the NYSE and their corresponding underlying H-shares 
listed on the SEHK are obtained over the overall sample period from 1993 to 2010. 



 

64 

 

different market conditions can affect investors’ expectations. Some studies argue that 

differences in investor sentiment may amplify price divergence between ADRs and their 

underlying stocks.  

 Heterogeneous Investor Sentiment  

Difference in investor sentiment is another risk factor affecting the price difference 

between ADRs and their underlying stocks. Grossmann et al. (2007) are perhaps the 

first to investigate the relationship between consumer sentiment and ADR price 

differences.
35

 They tested whether consumer sentiment (measured by consumer 

sentiment indexes) helps to explain the divergence between the prices of ADRs and 

those of their underlying assets. Their results suggest that the more optimistic US 

consumers are, the lower the ADR premiums. Based on the findings, they concluded 

that the prices of ADRs and those of the underlying stocks are more responsive to US 

consumer sentiment than to the consumer sentiment of the country of origin.  

Using a cross-sectional panel data approach, Arquette et al. (2008) modelled the 

variations in ADR discount as a function of expected changes in exchange rate 

expectations and differences in investor sentiment.
36

 The sample comprised 30 Chinese 

companies having A-share listings on the Shanghai stock exchange plus corresponding 

H-share listings in Hong Kong. Eleven of the companies also had NYSE ADR listings 

during the sample period of 1998–2006. Their results suggest that (1) both the exchange 

                                                        
35Grossmann et al. (2007) also examine the limit-to-arbitrate hypothesis. Using a fixed-effects panel data approach, 
they provide evidence in support of the hypothesis that costly arbitrage factors influence ADR price differentials. 

Their main sample includes 74 ADRs from nine countries for the period 1996-2003. These are 11 Australian, 32 
British, 2 Danish, 3 Finish, 6 French, 4 German, 3 Italian, 10 Dutch, 4 Spanish, and 3 Swedish companies. Different 
from Rabinovitch et al. (2003), they look into two costly arbitrage factors - transaction costs and holding costs. It was 
found that ADRs with higher transaction costs and lower dividend payments are more likely to have higher price 
disparity. They also found that T-bill interest rates have positive influences on price deviation.  
36Investor sentiment measures in this study represent US investors’ views and Shanghai investors’ views about the 
future prospects of their respective overall markets, as well as their views about specific companies. 
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rate expectations and investor sentiment differentials have strong explanatory power for 

variations in ADR discounts, (2) expected exchange rate changes alone account for 

approximately 40% of the total variation in each case and (3) cross-sectional variation 

can be at least partly explained by additional market-specific and company-specific 

sentiment effects. These conclusions are generally robust to market capitalization, 

dividend payments, and company fixed effects in their regression analysis. 

Hsu and Wang (2008) argue that belief heterogeneity between two markets augments 

price spreads. In particular, they assume that changes in trading volume and macro 

events can yield heterogeneous expectations.
37

 The daily data of 37 ADR firms of six 

Far Eastern countries (including China, Hong Kong, Japan, Singapore, Korea and 

Taiwan) were obtained over the period 1993-2006. Using a seemingly unrelated 

regression approach, they confirmed this hypothesis by showing that domestic volume 

and macro events cause price spreads to vary over time and to jump at times, although 

the impacts of ADR volume on price spread are weak. Using a sample of 37 ADR firms 

of six Far Eastern countries (China, Hong Kong, Japan, Singapore, Korea and Taiwan) 

from October 1993 to December 2006, they provide evidence in support of their 

hypothesis that heterogeneous expectations augment price spread. This 

behavioural-based explanation augments these market segmentation reasons.  

Thus far, this section has reviewed studies on the determinants of price differences 

between ADRs and their corresponding underlying stocks. The widely examined 

explanations are limit-to-arbitrage, such as market frictions and imperfections, different 

                                                        
37They suggest that heterogeneous expectations can be caused by changes in trading volume since changes in volume 
may indicate arrivals of new information not contained in past prices. Moreover, US investors and local investors 
may interpret the same macro events differently, which augments price spreads. 
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market liquidity and investors’ different risk perceptions. Prior research suffers from the 

assumption of rational expectations, whereas the violation of the LOP indicates the 

presence of irrational investors in the market place (Shleifer, 2000).
38

 More attention 

should be given to the irrational investors’ trading behaviour, which would impose 

noise trader risk on the security returns.
39

  

The impact of noise trader risk on security prices has been well documented in the 

literature. For example, DeLong et al. (1990) suggest that noise trader risk can cause 

large deviations of prices from fundamental values if ‘misperceptions’ are serially 

correlated. Lee, Jiang and Indro (2002) show that both the conditional volatility and 

excess returns are affected by investor sentiment, suggesting that irrational investor 

sentiment plays an important role in price formations of assets. Therefore, ignoring the 

irrational investor sentiment risk may bias the findings of these studies. Future research 

should pay more attention to the impact of the noise trader risk on the price divergence 

between ADRs and their ordinary shares.  

Findings in the area of ADR price difference provide an important basis for the current 

research. The overall results imply that the market conditions and the market sentiment 

for ADRs and their underlying stocks are different. Combined with the various 

regulatory environments in the US market (the listing market of ADRs) and emerging 

stock markets, these institutional differences may have led to significantly different 

investment environments for emerging market ADRs and underlying stocks. This in 

                                                        
38Irrational investors are generally referred to as noise traders, while rational traders are known as ‘arbitrageurs’ 
(Barberis and Thaler, 2003). 
39The concept of ‘noise traders’ was first introduced in the study by Black (1986). It is defined as non-fundamental 
traders who either trade on noisy information or simply for the sake of trading. DeLong, Shleifer, Summers and 
Waldmann (1990) suggest that noise trader risk is the risk of changes of noise trader opinion. 
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turn would result in a different risk-return profile of ADRs from emerging markets.  

The pricing puzzle of ADRs calls for researchers to comprehensively analyse the nature 

of these securities. This is important for both theory and practice.
40

 The current thesis 

will contribute to the existing body of knowledge by addressing the issue in an 

emerging market context. It seeks to answer the question: Are emerging market ADRs 

different securities from their ordinary shares? Accordingly, three inter-linked studies 

will be conducted, which are theoretically linked by the LOP. While the first two essays 

will focus on the theoretical basis of the ADR pricing mechanism, the third essay will 

seek to explore the practical benefits of ADR investments. Specifically, the first essay 

(Chapter 4) of the current thesis will focus on the pricing information transmission 

mechanism of emerging market ADRs. To provide a research background for the first 

study, the main studies in this area are reviewed in the following section. 

3.3 Price Discovery and Transmission Mechanism of ADRs  

The LOP states that identical assets should trade at the same prices, and an opportunity 

to make arbitrage profits should not exist. According to the LOP, prices of ADRs ought 

to be consistent with those of their underlying shares after adjusting for the exchange 

rates. The LOP is challenged by evidence of arbitrage opportunities in ADR markets. A 

number of studies have been conducted to understand the price discovery process of 

ADRs and the transmission process of information flows between ADRs and underlying 

factors, such as underlying stock prices.  

                                                        
40Please refer to Chapter 1 Introduction Section 1.1 Motivation. 
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Specifically, these papers have looked into the risk exposures of ADRs and the dynamic 

information transmission between ADRs and these factors (see Jiang, 1998; Choi and 

Kim, 2000; Kim, Szakmary and Mathur, 2000; Patro, 2000; Alaganar and Bhar, 2001; 

Ely and Salehizadeh, 2001; Fang and Loo, 2002). The commonly used approach is 

based on the Vector Autoregression (VAR) (Sims, 1980) system, which helps to capture 

a mutual feedback effect between variables. For instance, using a VAR-based method 

with weekly data, Jiang (1998) examined whether the information content in one market 

has an effect on the other market.
41

 They document that there are interactions of ADRs 

and their respective underlying market index portfolio in most cases, confirming the 

interrelationship in the global markets.  

Choi and Kim (2000) investigated the determinants of ADRs and their underlying stock 

returns. Five factors were examined in this study, including firm-specific factor 

(underlying stock returns), world market factor (world market returns), country factor 

(local and the US market returns), industry factor (world, local and the US industry 

factors) and the exchange rates. They found that for the period from 1990 to 1996, all 

determinants were important (except the exchange rates) in explaining returns of ADRs 

and their underlying stocks. The local factors provide a better explanation of ADRs and 

their underlying stock returns than world factors at both market and industry levels. 

This is especially true for emerging markets as compared to developed markets.  

Similarly, Kim et al. (2000) investigated the interrelationship between ADRs and three 

underlying factors. These are underlying stocks, the relevant exchange rates, and the US 

                                                        
41Jiang (1998) studied ADRs that originated from eight countries (Australia, France, Japan, Netherlands, South Africa, 
Spain, Sweden, and the UK) over the period 1980 to 1994. 
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market index. The study confirmed that the underlying share is the most important 

pricing factor of the respective ADR; yet it also documented that the exchange rate is as 

important as the US market index in the ADR pricing. The shocks from the currency 

markets persist longer than those from underlying share markets. This is contrary to 

evidence presented by Choi and Kim (2000). Using daily data from Australia for the 

period from 1988 to 1998, Alaganar and Bhar (2001) confirmed that underlying stocks 

lead ADRs, while at the market level the information flow is transmitted from the US 

market to the Australian market. 

Using data from 16 countries, Patro (2000) also documented a primary role of the 

underlying share in the ADR pricing. The study analysed monthly returns for 123 ADRs 

over the period 1992-1997 using two models; namely, the single factor International 

Capital Asset Pricing Model (ICAPM) and multiple factor Arbitrage Pricing Model 

(APT). The findings suggest that both the world index and the underlying stock market 

index have significant explanatory power of variations in ADRs; underlying stock 

market index returns are a more significant source of risk for ADR returns than are the 

world market index returns. Using APT, Patro (2000) also examined the impacts of 

exchange rate risk, the January effect, and common global macroeconomic factors on 

ADR returns. He found that all these factors have little power in explaining variations in 

ADR returns.  

Unlike Patro (2000), who looked at world index returns, Fang and Loo (2002) focused 

on the US market’s performance. Specifically, they studied three risk factors: the US 

market factor, the home market factor, and the foreign exchange rate in the APT 

framework. Their sample includes 133 ADRs from six developed countries (Australia, 
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Chile, Japan, Mexico, Netherlands and the UK) over the period between January 1995 

and December 1999. Consistent with previous evidence, they found that the underlying 

market index has greater impacts on ADR prices than the US market factor. Moreover, 

Fang and Loo reported a significant relationship between ADR returns and the 

strengthening of home currency against the US dollar.  

Compared with studies for developed markets, research conducted in emerging markets 

is relatively inadequate. These papers in general focus on one single market with a 

relatively short sample period. For instance, Xu and Fung (2002) investigated the 

relevance of the information transmission mechanism in the Chinese context over the 

period between 1994 and 2000.
42

 They found that there is significant mutual feedback 

of information between the domestic (Hong Kong) and offshore (New York) markets in 

terms of pricing and volatility. This is different from evidence in developed markets, 

where the US market leads the home market of the ADR. Like the previous 

international evidence, it found that underlying stocks play a more significant role of 

information transmission in the pricing process. Moreover, it documents a bigger role of 

ADRs in the volatility spillover.  

To investigate the view of ‘a dominant Nasdaq and satellite Bombay Stock Exchange 

(BSE)’, Hansda and Ray (2003) examined the price interdependence of 10 ADR 

companies from India over the periods from the first day of ADR trading to February 

2002. Similar to the study by Xu and Fung (2002), this research found that there is 

bi-directional causality between the Indian ADRs and their stocks. A more recent study 

by Li (2009) compares the dynamic transmission for ADRs from the UK and Brazilian 

                                                        
42The study examines the information flows across Chinese ADRs and their underlying H-shares. 
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markets. Specifically, the author uses two ADR issuers, VOD (the UK) and CVDO 

(Brazil), over the period from January 2004 to December 2004. Their results show that 

for the UK, ADR leads the underlying stock in the long run, whereas an opposite 

transmission direction is found in the case of Brazil. Given that the study is based on a 

small data set, their findings may not be reliable and may have limited implications.   

As discussed above, the transmission process between emerging market ADRs and the 

underlying shares is found to be different from that for developed market ADRs. This is 

plausible in that information transmission dynamics between cross-border listed shares 

will be affected by the market efficiency and the dynamic integration of markets. 

Emerging markets are widely considered to be less informationally efficient than 

developed markets, and are at least mildly segmented with global markets due to 

various investment barriers. This may have resulted in the unique characteristics of the 

pricing information transmission mechanism of ADRs from emerging markets.  

Conclusions for emerging markets are generally drawn based on the analysis of a single 

country and/or a single firm’s ADR in a market. The evidence may hence be restricted 

to a specific market, and generalization to all emerging markets may not be appropriate. 

In order to draw a more reliable conclusion about the pricing information transmission 

mechanism of emerging market ADRs, a thorough analysis needs to be undertaken for a 

representative sample of emerging markets.  

The first essay (Chapter 4) of this thesis will contribute to the existing literature by 

providing comprehensive research into the pricing information transmission mechanism 

of ADRs from emerging markets. Specifically, this study will address the question: 
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What are the transmission dynamics of information flows between ADRs and their 

respective underlying shares? By answering the question, this study will identify 

whether the primary information force in the transmission process is dominated by 

home factors or global factors. ADRs are essentially derivatives whose value is derived 

from the performance of underlying shares. As such, it is expected that home factors 

dominate the transmission process; pricing information will flow from the underlying 

shares to their ADRs.  

The Vector Autoregression (VAR) has been widely used in previous studies to analyse 

the dynamic impact of random disturbances on the system of variables. Prior literature 

argues that this approach is theoretically superior because the VAR framework properly 

captures the linear interdependencies among multiple time series. Following the 

previous literature, this study will use VAR to test this hypothesis. Specifically, the 

study will perform two VAR analyses, including forecast error variance decomposition 

(FEVD) and impulse response function (IRF). FEVD helps to identify the proportion of 

variations in one variable that can be explained by shocks to other variables in the VAR 

system. By performing FEVD, this study can determine the important pricing factor for 

ADR and also identify whether the information runs from ADRs to their underlying 

stocks (home factor driven) or the other way around (global factor driven).  

The impulse response function (IRF) from the VAR system traces out the impact on the 

dependent variables to shocks from all the variables in the VAR. It helps to identify 

how rapidly the shocks in one variable can be transmitted into the dependent variable. 

In this research, IRF analysis will be conducted to understand the dynamic relationship 

between ADR and underlying stock.  
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This study will shed light on the nature of pricing information transmission dynamics 

between cross-border listed securities. This will be important for investors in terms of 

asset allocation and risk management. The findings of this study will also help to better 

understand the market efficiency and the integration of ADR markets and respective 

underlying stock markets. In the next section, the author reviews a related topic; that is, 

the relationship between stock markets and macroeconomic variables. This provides the 

research background for the second essay (Chapter 5) of this thesis.  

3.4 Relationship between Stock Markets and Macroeconomic Variables  

Empirical researchers have long been trying to explore the relationship between the 

stock market and the real economy. It is argued that a well-functioning stock market can 

help to accelerate the economic growth and development process through efficiently 

directing the flow of savings and investment in the economy. On one hand, a 

well-developed stock market helps to increase savings by providing savers with various 

financial instruments to meet different liquidity needs and risk preferences. On the other 

hand, the stock market helps to transfer these funds to the most productive investment 

projects. This is known as the ‘allocative efficiency’ of the stock market, which rewards 

well-managed and profitable firms with higher share prices and lower costs of capital.
43

 

As such, in the long run, the stock market will promote economic activities and hence 

economic development.
44

  

                                                        
43The allocative efficiency of a stock market relies on the assumption of an informationally and fundamentally 
efficient market. According to Fama (1970), there are three levels of market efficiency in terms of different 
information sets. These are the weak-form, semi-strong-form, and strong-form market efficiency. A particular interest 
related to the current study is the semi-strong-form of market efficiency, which asserts that stock prices fully reflect 
all publicly available information at any given point in time. In this sense, stock prices should always reflect the 
firm’s long-term earnings. 
44Duca (2007) claims that stock markets can directly affect real economic activity through (1) cost of capital; (2) 
consumers’ consumption levels; (3) credits for financial purpose. 
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Stock markets can also signal changes of the economy in the future. Such a leading role 

of the stock market can be inferred from a fundamental valuation’s perspective. 

According to the Discount Cash Flow model (DCF) (Damodaran, 1994), stock prices 

equal the present value of a company’s expected future profitability. The DCF model 

suggests a positive relationship between the stock prices and the firm’s earning 

prospects. If investors are expecting a firm's profits to increase (decline) in the future, 

the stock price of the firm will rise (decrease), holding capital costs constant. Given that 

firms’ future profits are directly associated with the real economic activity, stock prices 

can reflect expectations about the future economy. Therefore, stock prices can be 

viewed as a leading indicator of the evolution of the real economy.  

There also exists a counter-argument claiming that the economy drives the stock market. 

Intuitively, a healthy and growing economic fundamental indicates that most companies 

are making money; both the government and the people have more money and perhaps 

are more willing to invest. In this sense, improvements in the economic fundamentals 

will lead the development of the stock market.  

Initial research generally centres on the effects of inflation rates on stock returns in the 

developed markets, such as the US and the UK markets (see Bodie, 1976; Jaffrey and 

Mandelker, 1976; Nelson, 1976; Fama and Schwert, 1977; Fama, 1981; Geske and Roll, 

1983 etc.). For instance, Jaffrey and Mandelker (1976) examined the relationship 

between inflation and the stock returns over the period 1953-1971. They found that 

stock returns are significantly negatively related to both anticipated and unanticipated 

inflation rates.  
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Similar findings were documented by Bodie (1976) and Nelson (1976), and were 

reinforced by Fama and Schwert (1977), Fama (1981), and Geske and Roll (1983). The 

commonly accepted explanation is that the negative stock return–inflation relationship 

is caused by demand for money and money supply effects. Chen, Roll and Ross (1986) 

extended these studies and tested whether macroeconomic variables – including  

industrial production, inflation, interest rates and exchange rates – are sources of risks 

that are priced in the stock market. They found that these macroeconomic variables have 

significant influences on the stock market returns.  

The analysis of these studies is primarily based on the Arbitrage Pricing Theory (APT) 

of Ross (1976). The APT is put forward as an alternative asset-pricing model to 

overcome some of the weaknesses of the single-factor Capital Asset Pricing Model 

(CAPM).
45

 While the CAPM assumes that there is only one source of systematic risk 

(that is, market risk), the APT claims that there can be several sources of systematic 

risk.
46

  

However, such a single regression-based analysis may be limited by an implied 

assumption of a uni-directional impact of macroeconomic variables on stock returns. 

The theoretical framework of the relationship between the stock market and real 

economy may require a more sophisticated model. Compared to the single-equation 

models, the Vector Autoregression (VAR)-based model is more appropriate in terms of 

testing the dynamic relationship of variables within the system. VAR was introduced by 

Sims (1980); it allows capturing a possible long-run equilibrium relationship as well as 

                                                        
45Earliest reference to single factor CAPM model is that of Treynor (1961, 1962); whereas the most cited reference is 
that of Sharpe (1964). Around the same time other studies such as those of Lintner (1965) and Mossin (1966) 
presented a single factor capital asset pricing model. 
46However, the APT has been criticized for its lack of theoretical basis for factor identifications. 
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the short-run lead-lag relationship among variables tested. Given these advantages of 

the VAR model over a single regression model, more recent studies have widely applied 

the VAR approach to investigate the interdependence of the stock market and the real 

economy.  

Particularly, a considerable number of studies have applied the VAR-based method to 

examine the dynamic relationship between the stock prices and macroeconomic 

variables for emerging markets (see Muradoglu, Taksin and Bigan, 2000; Soenen and 

Johnson, 2001; Fifield, Power and Sinclair, 2002; Wongbampo and Sharma, 2002; Pan, 

Fok and Liu, 2007; Hasan and Javed, 2009; Hosseini, Ahmad and Lai, 2011; Pal and 

Mittal, 2011; Narayan and Narayan, 2012; Ray, 2012; Tangjitprom, 2012, etc.). Their 

findings have implications for policy makers regarding the creation of an attractive 

investment environment.  

Muradoglu et al. (2000) undertook perhaps the first comprehensive study of all 

emerging markets as a whole. The authors investigated the causal relationship between 

macroeconomic variables and stock returns for 19 emerging markets. Variables tested 

were inflation, interest rates, foreign exchange rates, and industrial production. The 

study demonstrated that the two-way interaction between stock returns and 

macroeconomic variables is due mainly to the size of the stock markets, and their 

integration with the global markets, through various measures of financial liberalization.  

Similarly, Fifield et al. (2002) examined 13 emerging stock markets over the period 

1987–1996. Their study aimed to identify the extent to which global and local economic 

factors explain stock index returns. The local economic variables were GDP, inflation, 
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money and interest rates, while the selected global variables were world industrial 

production and world inflation. The study concludes that both world and local economic 

factors are significant in explaining emerging market stock returns. 

With the significant growth of ASEAN stock markets during the last two decades, 

Wongbangpo and Sharma (2002) examined the fundamental connection between stock 

price and key macroeconomic variables in the five ASEAN countries (Indonesia, 

Malaysia, Philippines, Singapore, and Thailand). The macroeconomic variables tested 

include GNP, the Consumer Price Index, the money supply, the interest rates and 

exchange rates. Using the monthly data from 1985 to 1996 for each of the ASEAN 

markets, the study documents the long-term and short-term relationships between stock 

prices and the selected macroeconomic variables. The study concludes that the stock 

market is an important factor among leading economic indicators. 

A more recent study by Pan et al. (2007) examines dynamic linkages between exchange 

rates and stock prices for seven East Asian countries over the period January 1988 to 

October 1998. These countries are Hong Kong, Japan, Korea, Malaysia, Singapore, 

Taiwan and Thailand.
47

 The findings suggest a significant uni-directional causality 

from exchange rates to stock prices for Japan, Malaysia and Thailand before the 1997 

Asian financial crisis. The authors also found a uni-directional causality from the equity 

market to the foreign exchange market for Korea and Singapore. Hong Kong is the only 

economy that exhibited a bi-directional causal relation. Further, while no country 

showed a significant causality from stock prices to exchange rates during the Asian 

                                                        
47In terms of maturity of financial markets, Hong Kong, Japan and Singapore are considered developed markets, 
whereas Korea, Malaysia, Taiwan and Thailand are considered to be emerging markets (Pan et al., 2007). 
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crisis, a causal relation from exchange rates to stock prices was found for all countries 

except Malaysia.  

Using daily data for the period 2000–2010, Narayan and Narayan (2012) examined the 

impact of US macroeconomic conditions on the stock markets of seven Asian countries 

(China, India, the Philippines, Malaysia, Singapore, Thailand and South Korea). The 

variables they used were exchange rate and short-term interest rate. The study divided 

the sample into a pre-crisis period (pre-August 2007) and a crisis period (post-August 

2007). The evidence suggests that only the Philippines showed significant impacts of 

interest rate on returns during the crisis period; with the exception of China, exchange 

rates had a significantly negative effect on returns for all countries. The VECM analysis 

suggests that the long-run relationship found for India, Malaysia, the Philippines, 

Singapore and Thailand in the pre-crisis period disappears in the crisis period, implying 

that the financial crisis has actually weakened the link between stock prices and 

economic fundamentals. 

The studies discussed above have primarily examined the issue for a group of emerging 

markets. There are several papers that look at the relationship between the stock market 

and the economy in a single market, such as in China, India, Pakistan and Thailand. 

Using monthly data from China for the period 1994-1998, Soenen and Johnson (2001) 

investigated whether inflation and real industrial production affect movements in the 

Chinese stock markets. The results suggest that there is a significant positive 

relationship between stock returns and real output. Inflation did not show an impact on 

Chinese real stock returns. These relationships all held for B shares, H shares and red 
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chips. China’s A share returns were not affected by either changes in domestic inflation 

or real industrial production.  

Using a multivariate co-integration analysis and the Granger causality test, Hasan and 

Javed (2009) examined the lead-lag relationship between equity prices and four 

monetary factors in Pakistan for the period June 1998 to June 2008. Monetary variables 

include the money supply, T-bill rates, foreign exchange rates, and inflation rates. The 

results provide evidence of a long-term relationship among the variables concerned. The 

Granger causality test indicates that the money growth rate, the T-bill rate and inflation 

Granger-causes equity returns. The authors conclude that monetary variables have a 

long-run and short-run relationship with equity returns. 

Using monthly data from January 1999 to January 2009, Hosseini et al. (2011) 

investigated the relationships between stock market indexes and four macroeconomic 

variables for China and India. These variables were crude oil price, money supply, 

industrial production and inflation rate. Their findings suggest that the crude oil price 

has a positive impact on stock markets in China in the long run, while the impact is 

negative for India. The long-run effect of money supply on the Indian stock market is 

negative and is positive for China. The effect of industrial production is negative only in 

China. In addition, the effect of increases in inflation on these stock indexes is positive 

in both countries.  

Pal and Mittal (2011) looked into the long-run relationship between the Indian stock 

markets and key macroeconomic variables. These were interest rates, inflation rate, 

exchange rates and gross domestic savings (GDS) of the Indian economy. The evidence 
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suggests that there is a long-term relationship between macroeconomic variables and 

Indian stock indexes. The ECM shows that interest rate, inflation rate and exchange rate 

have a significant impact on stock returns. The GDS had no impact on stock returns. 

The authors conclude that the Indian market indexes are dependent on macroeconomic 

variables. 

Using annual data from 1990 to 2010, Ray (2012) examined the impact of variety of 

macroeconomic variables on the stock prices in India.
48

 Using the Granger causality 

test, this study found a causal relationship between stock prices and most of the 

variables tested, with the exception of interest rates and the index of industrial 

production. The results from regression analysis suggest that there is a significant effect 

of these macroeconomic variables on the stock prices.
49

 The author concludes that 

investors and security analysts could forecast stock prices and earn profits; stock market 

regulators could take initiatives to prevent manipulation of stock prices, educate the 

general public about the stock market and encourage people to invest in stocks; policy 

makers should be acquainted with these macroeconomic effects on stock markets 

regarding policy decision-making.  

Using the VAR model and the Granger causality test, Tangjitprom (2012) examined the 

importance of macroeconomic factors to determine the performance of the stock market 

in Thailand on a monthly basis from January 2001 to December 2010. The findings 

                                                        
48The macroeconomic variables used are balance of trade, call/notice money rate, consumer price index, foreign 
direct investment, foreign exchange reserve, gross domestic product, gross fixed capita formation, gold price, Index 
of Industrial Production, broad money supply, demand deposit of bank, demand deposit with RBI, crude oil prices, 
exchange rate and wholesale index of prices. 
49Specifically, it finds that oil price and gold price have a significant negative effect on stock price, while balance of 
trade, interest rate, foreign exchange reserve, gross domestic product, industrial production index and money supply 
positively influence the Indian stock price. On the other hand, inflation rate, foreign direct investment, exchange rate 
and wholesale price index do not appear to have any significant effect on stock price. 



 

81 

 

suggest that macroeconomic variables are less important in predicting future stock 

returns, whereas stock returns can be used to more accurately predict macroeconomic 

variables. They conclude that stock return is a good candidate as a leading economic 

indicator.  

This section has reviewed major research on the relationship between stock markets and 

macroeconomic variables. Early research has in general been based on a single 

regression analysis, which may not be able to capture the possible mutual feedback 

relationship between variables. The VAR-based approach has been widely adopted by 

recent studies. The method is more appropriate as it can estimate both the long-run and 

the dynamic short-run relationship of variables. The commonly examined 

macroeconomic variables include inflation, interest rates, exchange rates, money supply 

and industrial production. In general, previous findings support the view that there is a 

long-run relationship and short-run lead-lag relationship between stock prices and major 

economic indicators. However, these variables tend to vary across countries.  

The interrelationship of stock markets and macroeconomic variables provides a 

theoretical relationship for examining that between ADR markets and the respective 

home countries’ real economy. In theory, ADRs and their stocks represent the same 

ownership in the underlying company; the ADR market for a country should therefore 

be a fraction of the country’s underlying stock market. If this holds, the interrelationship 

of the ADR market and the respective home country’s real economy should be similar 

to that between the underlying stock market and the country’s economic fundamentals. 

However, given the various investment environments for emerging market ADRs and 
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underlying stocks, concerns can be raised about whether the ADR market performance 

can appropriately portray the trend of the emerging economy of the home country. 

The second essay (Chapter 5) of this thesis will contribute to the existing body of 

knowledge by providing an understanding of the macroeconomic transmission 

mechanism of ADRs from emerging markets. This study will seek to address the 

sub-question: What are the linkages between the ADR market and the home country’s 

macroeconomic fundamentals? To the best of my knowledge, there has been no similar 

research conducted for ADRs. Combined with the first essay (Chapter 4), this study will 

investigate whether the pricing mechanism of ADRs from emerging markets is 

theoretically supported.  

Analysis of this study will be conducted on a VAR-based approach, which has been 

widely applied by previous studies discussed earlier. The VAR approach is able to 

capture both the long-run equilibrium relationship and short-run dynamic relationship 

between the variables tested; this serves the need for this research. Specifically, there 

are two research objectives in this study: one objective is to determine the long-run 

relationship between the ADR market and the home country’s macroeconomic 

fundamentals; the second objective is to determine the lead-lag relationship between 

ADR market performance and the home country’s macroeconomic variables in the short 

run. For the purpose of comparison, similar research will be conducted for the 

respective underlying stock market.  

This study will start with the analysis of the long-run relationship using Johansen 

co-integration tests (Johansen, 1988, 1991; Johansen and Juselius, 1990) based on the 
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Vector Error Correction model (VECM). The VECM and VAR are similar models, 

except that VECM has an error correction term. It is argued that the Johansen procedure 

for testing the co-integration is preferred over the Engle-Granger method (Engle and 

Granger, 1987), which allows more than one co-integrating relationship. Therefore, this 

study adopts the Johansen co-integration tests to identify the number of co-integrating 

relationships. Then the author will estimate the co-integrating equation within the 

VECM. This will provide a clear view on the long-run relationship between variables 

tested. Following previous literature, this study will adopt Granger causality tests 

(Granger, 1969) to examine the short-run dynamics between the ADR market and the 

home country’s macroeconomic variables. The model helps to understand the direction 

of the lead-lag relationship of variables tested in the short run. 

By studying the relationship between emerging market ADRs and the home country’s 

real economy, this research will improve our understanding of the macroeconomic 

transmission mechanism of ADRs from emerging markets. This will shed light on the 

market efficiency and the dynamic integration of markets. This study will be of interest 

to US investors seeking superior returns. It will contribute to the practice by providing 

evidence for the conventional view of ‘high growth means high returns’ in ADR 

markets. If it holds, this indicates that high equity returns may be obtainable by 

investing in rapidly growing emerging economies. As such, US investors can choose to 

invest in emerging market ADRs to exploit superior gains.  

The analysis for the second research objective helps to provide a better understanding of 

the short-run dynamics between the ADR returns and the real economy of the ADR’s 

home country. Findings of predictability in markets will have important implications for 
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investors seeking speculative profits. From the perspective of economic policy makers, 

this study will assist their understanding of the interdependence of economic 

fundamentals and cross-border listed securities. The analysis will help policy makers to 

develop more attractive markets for ADRs from the other countries.  

The objective of the first and second essays is to determine whether the pricing 

mechanism of ADRs from emerging markets is theoretically supported. If overall 

results of the first two studies suggest that the value of emerging market ADRs is 

theoretically supported, this suggests that emerging market ADRs are fundamentally 

similar to their ordinary shares. Therefore, investing in these securities would allow 

investors to obtain at least similar diversification benefits compared to directly owning 

underlying shares. This thesis will then further investigate the practical benefits of ADR 

investments.  

International diversification benefits, especially those of emerging markets, are a strand 

of literature that has gained significant importance in the last few decades. Recently, 

academics and practitioners have looked at the ADRs as a proxy for investing into 

emerging markets to accrue similar benefits of diversification by directly investing in 

the emerging market’s shares. In the context of mildly segmented global markets, 

investors from developed markets could obtain international diversification benefits by 

investing in foreign markets, in particular emerging markets. The ease of use makes 

ADRs more attractive than their underlying stocks, and provides US investors with a 

better means of diversification. The third essay (Chapter 6) will be conducted based on 

findings from Essays 1 and 2. It will investigate whether emerging market ADRs can 
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help US investors to enhance their portfolio performance. The following section 

reviews previous studies in this field.  

3.5 International Diversification Benefits with ADRs 

In a naïve understanding of ‘diversification’, the concept is usually captured by the 

statement ‘Don’t put all your eggs in the same basket’. This expression suggests that 

investors should invest in different assets to reduce risk. By randomly selecting assets 

without considering the relevant investment characteristics of the assets chosen in the 

portfolio, investors may achieve naïve diversification. However, the statement does not 

illustrate the core idea of diversification from a theoretical perspective.  

The concept of diversification was formally introduced by Markowitz (1952), who 

developed a framework of the modern portfolio theory (MPT) to demonstrate the 

process. Markowitz suggests that the covariance of different securities is an important 

factor in the security selection process. Gains can be obtained when assets in the 

portfolios are exposed to different factors. Therefore, one can reduce the overall 

portfolio risk without significantly sacrificing expected returns by selecting assets with 

lower correlation. From US investors’ perspectives, to gain international diversification 

benefits, it would appear necessary to invest in the emerging markets (see Harvey, 1995; 

De Santis and Gerald, 1997; and Bekaert and Urias, 1999). The reason for this is that 

generally, emerging markets are less correlated with the major developed markets and 

are weakly correlated among themselves.  

ADRs are negotiable certificates representing ownership in non-US firms. ADRs are 

denominated, pay dividends in US dollars, and are traded in the US stock markets in the 
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same manner as American stocks. As such, they enable US investors to buy and sell 

foreign shares without having to invest directly in foreign stock markets. This will be 

particularly attractive to individual small investors seeking diversification benefits, as 

directly owning foreign equities is relatively costly.  

An extensive body of literature has studied the effectiveness of ADRs as a 

diversification tool. Early studies in this area have generally been conducted for 

developed markets. For example, Officer and Hoffmeister (1988) investigated whether 

there are significant benefits when ADRs are combined into a portfolio of US securities. 

Using monthly returns of 45 pairs of ADRs and common stocks traded on NYSE or 

ASE over the period 1973 to 1983, Officer and Hoffmeister (1988) found a 20% to 25% 

reduction in portfolio risk when as few as four ADRs were included in a four-US stock 

portfolio, without sacrificing any expected returns. 

Wahab and Khandwala (1993) extended Officer and Hoffmeiser’s study by examining 

the merits of ADRs compared to their underlying stocks as an international 

diversification vehicle. Their database includes 31 pairs of ADRs and their underlying 

stocks from nine developed countries.  These are the UK, Japan, France, Germany, 

Australia, South Africa, Sweden, Norway and Luxembourg. Using daily and weekly 

data from 1987 to 1990, Wahab and Khandwala further confirmed the diversification 

benefits of ADRs. Specifically, they found that while ADRs have similar expected 

returns compared with their underlying stocks, there is better risk reduction for a US 

portfolio combined with ADRs.  
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Using data from various countries, subsequent studies continue to investigate the 

relative benefits of international diversification of ADRs. However, the empirical 

findings are inconclusive. For example, using weekly data of 113 ADRs from 8 

countries (Australia, France, Japan, Netherlands, South Africa, Spain, Sweden and the 

UK) during the period from January 1980 to September 1994, Jiang (1998) found that a 

US portfolio with investment in ADR portfolios achieves better risk-adjusted returns 

than a portfolio containing foreign market index portfolios.  

Unlike Jiang (1998), Bekaert and Urias (1999) investigated the gains from holding the 

emerging market closed-end mutual funds, open-end mutual funds, and ADRs in a 

global equity portfolio.
50

 Using mean-variance spanning tests, they found that 

diversification benefits from emerging equity markets were sensitive to the time periods 

of the tests, and in some cases, to the particular investment vehicle. There were similar 

diversification benefits accruing from direct exposure to emerging market indexes, 

managed funds and ADR portfolios. Their findings confirm that ADRs are useful for 

international diversification purposes.  

Using monthly data from 17 countries – seven developed economies and 10 emerging 

economies over the period 1976 to 1993 – Errunza, Hogan and Hung (1999) 

comprehensively analysed the gains from investing in three types of US traded foreign 

securities. These included MNCs, country funds (hereafter CFs), and ADRs. By 

adopting return correlations, mean-variance spanning and Sharpe ratio tests, Errunza et 

al. (1999) concluded that US investors could obtain international diversification benefits 

                                                        
50Their sample of closed-end funds consisted of 23 US funds and 19 U.K. funds investing in emerging markets as 
defined by the IFC; the sample of open-end emerging market funds is limited to US funds that target a particular 
region: Asia, Latin America, or the world; the ADR sample represents equities trading in five emerging markets. 
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by holding domestically traded securities without having to directly trade abroad.  

Supporting evidence is also found in the market of Australia. Specifically, Alaganar and 

Bhar (2001) compared the relative effectiveness of Australian ADRs, their underlying 

Australian stocks, and the Australian equity market index as international diversification 

tools for US investors. Using daily and monthly returns for 24 Australian ADRs from 

1988 to 1998, they demonstrated that an ADR portfolio is more cost-effective than the 

underlying stocks and equity market index. In addition, it was found that ADRs have a 

low correlation with the US market under volatile economic conditions. Based on these 

findings, Alaganar and Bhar conclude that an ADR portfolio is economically efficient to 

service US investors seeking international diversification.  

However, some studies have also provided contrary findings – that ADRs provide 

inefficient diversification opportunities for US investors. For instance, Russell (1998) 

examined 20 randomly selected closed-end country funds, ADRs, and multinational 

corporations (hereafter, MNCs), as well as 20 purely US firms. Using weekly data over 

a five-year period from 1991 to 1995, he found that in emerging markets, closed-end 

country funds, ADRs and MNCs did not provide significant international diversification 

benefits for US investors. Similarly, Bandopadhyaya, Chugh and Grant (2009) 

document that portfolio performance is better with portfolio combinations of the S&P 

500 and the S&P Global 700, as compared with portfolios of the S&P 500 and the ADR 

breakout of the Global 700. Their findings are inconsistent with most previous evidence 

and are robust over the January 1998 to June 2007 period.  
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The different findings of these researchers may be due to different samples used. The 

research discussed above is generally based on ex-post data, which will be limited to a 

specific testing period and/or particular industrial structure of the economy. This is 

further supported by the empirical study by Kabir, Hassan and Maroney (2011), which 

measured the diversification benefits of ADRs from different countries compared with 

their respective country indexes. The sample includes 613 ADRs listed on US stock 

exchanges from 23 countries for the period 1981 to 2007. It covers developed, Latin 

American and Asian regions. Kabir et al. (2011) found that diversification benefits vary 

not only across regions and countries, but also with time.  

Based on prior research, Peterburgsky and Yang (2013) explored whether ADRs and 

country funds can provide international diversification benefits across various economic 

conditions. Specifically, their analysis for ADR was conducted over the period 

1993-2008 while for country fund tests the period under study was 1989-2008. 

Peterburgsky and Yang (2003) suggested that US investors may choose to directly 

invest abroad, especially when the US stock market returns are low and the US 

economy is underperforming.   

Investing in foreign equity markets helps to add international diversification benefits to 

an investor’s portfolio. International diversification can be achieved when correlations 

between international assets are weak. From US investors’ perspectives, investing in 

emerging markets may provide better diversification benefits than by investing in 

developed markets, as emerging markets have a low correlation with the global market 

and among themselves. ADRs represent the ownership of shares in foreign companies 

that trade on US stock markets. ADRs provide a cost-effective way for US investors to 
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access foreign equities, compared to directly owning foreign shares. One would expect 

that in practice ADRs provide at least similar diversification benefits compared with 

their underlying shares.  

Thus far, there have been a considerable number of studies seeking to investigate the 

relative international diversification benefits of ADRs. In general, gains from investing 

in ADRs are compared with their underlying shares, home market index, or alternative 

investment vehicles (mutual funds and MNCs etc.). Although early evidence in general 

documents that ADRs are useful for international diversification benefits, more recent 

studies provide contrary evidence. The mixed findings can be attributed to the different 

countries and time periods used.  

Two main weaknesses which may result in unreliable findings should be noted. Firstly, 

the majority of prior research implicitly assumes that standard deviation of returns and 

the correlation between security returns are constant over time.
51

 However, the 

empirical evidence has documented that standard deviation (see Mandelbrot, 1963; 

Campbell, Lo and MacKinlay, 1997; Beaver, 1968 etc.) and the correlation between 

international equity returns (see Erb, Harvey and Viskanta, 1994; Longin and Solnik, 

1995; and Tse, 2000 etc.) have changed over time. Therefore, using unconditional 

correlations and standard deviation in an optimization may lead to over- or 

under-estimation of the benefits of diversification. This requires a revisit to the 

                                                        
51There are only a small number of studies that have considered time-varying correlations when investigating 
diversification benefits with ADRs (see Karolyi and Stulz, 1996; and Gupta and Jithendrantahan, 2008). Gupta and 
Jithendranathan (2008) investigate the diversification benefits with ADRs from four Eastern European countries, 
from Australian investors’ perspective. The study uses multivariate GARCH (Generalized Autoregressive 
Conditional Heteroskedasticity) models to estimate time varying correlations. They found that unrestricted portfolios 
of Australian index with the ADRs outperform the benchmark. By studying the correlations of a portfolio of Japanese 
ADRs and a matched-sample portfolio of US stocks, Karolyi and Stulz (1996) support the argument that correlations 
and covariances between countries vary over time. Karolyi and Stulz (1996) conclude that it is more appropriate to 
model covariances as time varying. 
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international diversification issue using conditional volatility and conditional 

correlations estimates. Using conditional time-varying inputs is expected to provide 

more accurate estimation of potential diversification benefits. 

Secondly, the analyses in previous studies have been primarily carried out on an ex post 

basis. Alaganar and Bhar (2001) point out that results based on historical data will be 

subject to a sample bias problem. Given that correlations and volatilities change over 

time, potential diversification benefits should be obtained in an ex ante manner, and this 

allows assessing the likely future benefits of diversifications.  

The third essay (Chapter 6) of this thesis will investigate the practical benefits of ADR 

investments. It will address the question: Are emerging market ADRs an effective 

investment tool to enhance the risk-return trade-off of US investors’ portfolio? 

Outcomes of the study will be more reliable than those of previous studies by 

overcoming the shortcomings of the latter. This study will take into account 

time-varying properties of volatilities and correlations. Specifically, this study will 

adopt the univariate Generalized Autoregressive Conditional Heteroskedasticity 

(GARCH) model to capture the time-varying volatilities. The GARCH model 

(Bollerslev, 1986) is an extension to Engle’s ARCH model, which is capable of dealing 

with non-normality, autocorrelation and time-varying volatilities. GARCH-type models 

have been widely used to model dynamics of volatilities in stock returns. For example, 

Yuan and Gupta (2014) apply the GARCH-type model to analyse the stock return 

behaviour around the Chinese Lunar New Year (CLNY) for major Asian stock markets. 
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In order to estimate time-varying correlations, the Asymmetric Dynamic Conditional 

Correlation (ADCC) model will be applied in this study. The original DCC model was 

introduced by Engle (2002). It was found that DCC is competitive with other 

multivariate GARCH specifications and is superior to moving average methods. 

However, DCC has been criticized because it does not deal with the asymmetric effects, 

which may weaken the accuracy of the correlation estimates. Cappiello, Engle and 

Sheppard (2006) modified DCC and proposed Asymmetric DCC, which overcomes the 

problem.  

The ADCC model has been applied in previous empirical studies. For example, Gupta 

and Donleavy (2009) employed it to study the correlations between emerging markets 

with developed countries over the period 1988-2005. They found that there are still 

significant benefits for Australian investors from diversification into the emerging 

markets, regardless of the financial liberation. As such, this study uses the ADCC model 

to estimate the correlations. The findings of the study will be more reliable because of 

the use of sophisticated econometric models that are supported by theory. In order to 

mitigate the sample driven problem, this study will conduct an out-of-sample analysis.  

The international diversification benefits of ADRs have been extensively examined by 

the previous studies. These studies generally aim to justify whether the 

cost-effectiveness of ADRs leads to greater diversification benefits for US investors, 

compared with the corresponding underlying stocks. This essay will contribute to the 

existing body of knowledge by bringing the concept of ‘security selection benefits’ of 

ADRs to attention.  
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The author claims that US investors may obtain incremental benefits by diversifying 

into ADR markets compared to the entire foreign stock markets. The reason for this is 

that the ADR issuing firms are in general large and reputable companies in the industry. 

Therefore, ADR markets can be considered to be a pooling of ‘blue chip’ companies 

from various countries. Investing into ADR markets may generate incremental benefits 

arising from a default security analysis, compared with diversifying into the entire 

foreign stock market.  

To test the hypothesis, this study proposes two simple strategies. One is denoted as a 

‘default active’ strategy that comprises a US market index and four ADR market 

indexes for each of the BRICs nations. The other one is labelled a ‘passive’ strategy, 

where a US market index is combined with four national stock market indexes for the 

BRICs. A comparative analysis will be performed, in an attempt to identify which 

strategy is superior in terms of achieving higher risk-adjusted returns.  

This study will significantly contribute to both theory and practice. It will contribute to 

the modern portfolio theory (MPT) by demonstrating how emerging market equities can 

help US investors to obtain international diversification benefits. In addition, the 

analysis will help to provide a better understanding of the dynamic integration of 

markets by showing the time-varying correlation between them. The evidence provided 

by this research will also shed light on the LOP by comparing diversification benefits 

with ADR investments and those of underlying shares.  

This study will also make contributions to practice, by providing a reliable way of 

portfolio construction. By applying a theoretically superior model to estimate 
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correlation and standard deviation, the accuracy of portfolio performance will be 

enhanced. This will have important implications for fund managers. Moreover, this 

study proposes two strategies which are theoretically supported, while at the same time 

being easy to understand and implement. This will be of interest to individual investors 

without sophisticated investment skills. The combination of this essay with Essays 1 

and 2 will provide a thorough analysis of the nature of emerging market ADRs.  

This chapter has provided a review of the main studies in the ADR literature and the 

related topic of the interrelationship of stock markets and macroeconomic variables. The 

majority of the previous studies on ADRs have focused on developed markets, whereas 

research into the emerging market ADRs remains inadequate. Given the rising 

importance of emerging markets in the global economies and international financial 

markets, there is a massive need to understand the nature of ADRs from emerging 

markets. The current thesis will extend the existing literature by placing an emphasis on 

emerging market ADRs.  

As previous literature has documented, ADR prices constantly deviate from prices for 

their underlying shares. This has prompted studies in this field to attempt to explain the 

ADR mispricing. The most commonly examined explanations for ADR price spreads 

include limits-to-arbitrage, difference in market liquidity, and heterogeneous 

expectations – yet these factors can only partially explain the pricing puzzle of ADRs. 

This gives rise to doubts about the validity of the LOP for the pairing of an ADR and its 

underlying stock.   
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The overall evidence implies that the market conditions and market sentiment for ADRs 

are different from those for underlying stocks. This provides an important research basis 

for this thesis. With various regulatory environments, one can expect significantly 

different investment environments for emerging market ADRs and their ordinary shares. 

This tends to have an impact on the performance of these securities. Accordingly, a 

question can be asked as to whether emerging market ADRs have evolved to be closer 

to US securities, or remain fundamentally similar to their underlying shares.  

Understanding the nature of emerging market ADRs is important for both investors and 

academics. From the perspective of investment, this is crucial for asset allocation 

purposes. If ADRs from emerging markets remain fundamentally similar to their 

ordinary shares, US investors may choose to allocate funds to ADRs rather than directly 

owning the underlying shares. The cost-effectiveness of ADR investments will generate 

greater net benefits for investors. Yet if emerging market ADRs behave like securities 

that are different from their ordinary shares, caution should be taken as to the asset 

allocation. From a theoretical perspective, studying the emerging market ADRs will 

shed light on the LOP, market efficiency and the dynamic integration of ADR markets 

and their underlying stock markets. The analysis helps to provide a better understanding 

of how well the theories hold in the real world.  

Motivated by the above reasons, this research will aim to explain the nature of ADRs 

from emerging markets. This thesis will focus on four leading emerging markets around 

the world: Brazil, Russia, India and China (the BRICs). The use of these four markets 

for the analysis of the emerging markets is justified by the importance of the BRICs 

grouping in global economies, international financial markets and investors’ global 
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portfolios. Thus far, there has been insufficient attention given to ADRs from these four 

nations. The findings of this research will extend the existing literature by providing 

evidence from the BRICs countries.  

This thesis will contribute to the existing body of knowledge by addressing the question: 

Are emerging market ADRs different securities from their underlying stocks? To answer 

this primary question, three sub-questions will be addressed in three inter-linked studies, 

respectively. Specifically, the first essay (Chapter 4) will aim to answer the research 

question: What are the transmission dynamics of information flow between ADRs and 

their respective underlying stocks? The analysis will be carried out within a VAR 

system. The results of the transmission dynamics will help to provide a better 

understanding of market efficiency and market integration. Also, there are important 

practical implications for investors with respect to asset allocation and risk 

management.  

After examining the pricing information mechanism of ADRs from the BRICs nations, 

the research will proceed to analyse the macroeconomic transmission mechanism of the 

BRICs’ ADRs. The corresponding question: “What are the linkages between the ADR 

markets and the respective home countries’ macroeconomic fundamentals?” will be 

addressed in the second essay (Chapter 5). The research will be conducted under the 

VAR framework. Both the long-run and short-run relationships are tested for each of 

the BRICs nations. Combined with the first essay, this research improves our 

understanding of the theoretical basis of the pricing mechanism of ADRs from 

emerging markets. To the best of the author’s knowledge, this study will be the first to 
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comprehensively investigate the interrelationship of ADRs and fundamental economies 

in the context of the BRICs nations.  

Based on results from the first two essays, the third essay (Chapter 6) of this thesis will 

investigate the practical benefits of ADR investments. It will aim to answer the question: 

Are emerging market ADRs an effective investment vehicle for US investors to enhance 

their portfolio performance? This study will contribute to the existing body of 

knowledge by drawing attention to the notion of ‘security selection benefits’ of ADRs. 

Two simple strategies will be proposed, which are theoretically supported while at the 

same time being easy to understand and implement. The findings will be of interest to 

practitioners such as fund managers and individual investors. By undertaking these 

three essays, this thesis can draw reliable conclusions about the nature of emerging 

market ADRs. The following chapter will present the first essay of this thesis. 
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Chapter 4 

Essay 1 Pricing Information Transmission between ADRs and Their 

Underlying Shares from the BRICs
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4.1 Introduction  

This chapter seeks to provide an understanding of transmission dynamics between 

American Depositary Receipts (ADRs) and their underlying stocks. Information plays 

an important role in the financial context which underpins a number of classical finance 

theories. For instance, Efficiency Market Hypothesis (EMH), one of the most notable 

financial theories, describes how rapidly security prices should respond to different 

information sets. If markets are efficient and frictionless, it is expected that the 

information transmission process between cross-border listed shares should be fast, 

leaving no room for arbitrage opportunities.  

ADRs are similar to cross-listed stocks except that ADRs involve the creation of a 

depositary relationship by a third party, whereas cross-listed stocks are common shares 

which are directly listed on a US (or other) exchange and their domestic exchange.
52

 As 

such, by studying the transmission dynamics between ADRs and their ordinary shares, 

this essay will help to understand the market efficiency and the integration of ADR 

markets and underlying stock markets. The evidence will also shed light on the 

application of the law of one price (LOP) on the pricing relationship between ADRs and 

their underlying shares. From a practical perspective, understanding the pricing 

information transmission mechanism of ADRs will be helpful for asset pricing and risk 

management. 

Initial research into information transmission can be traced back to studies of the 

interdependence among international stock markets. An extensive body of literature has 

                                                        
52Previous literature has widely used ADRs to study the impact of cross-listing, such as reduction in the cost of 
capital (see Errunza and Miller, 2000). 
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looked into the causal relationship between stock markets (see Eun and Shim, 1989; 

Becker, Finnerty and Gupta, 1990; Hamao, Masulis and Ng, 1990; Jeon and 

Furstenburg, 1990; Koch and Koch, 1991; Lau and McInish, 1993; Shawky, Kuenzel 

and Mikhail, 1997; Huang and Fok, 2001; Balios and Xanthakis, 2003; Connolly and 

Wang, 2003). Typically, these papers investigate the lead-lag relationship between the 

US market and other major developed markets. They have generally accepted the 

leading role played by the US market.  

With the emergence of Asian capital markets, some empirical studies examine the 

linkages between Asian markets and the major developed markets (e.g. the US, the UK, 

and Japan) in the world (see Cheung and Mak, 1992; Park and Fatemi, 1993; Chung and 

Liu,1994; Arshanapalli, Doukas and Lang, 1995; Huang and Cheung, 1995; Kwan, Sim 

and Cotsomitis, 1995; Janakiramanan and Lamba, 1998; Roca, 1999; Tuluca and Zwick, 

2001). Consistent with prior evidence, these studies confirm that the US market has 

influence on most markets in Asia, whereas the impact of Asian markets on the US 

market is marginal. The UK market dominates the markets of Japan, Australia and 

Hong Kong. However, the Japanese market, the second largest equity market, has little 

influence on other equity markets. Finally, the inter-regional interdependences among 

Pacific-Basin equity markets can be attributed to the influences of the US market. These 

empirical findings have given rise to the global centre hypothesis that international 

financial markets are affected by common global factors; information flows are hence 

running from a global financial centre (e.g. the US market) to other markets.  

The transmission process between cross-border listed stocks may be different from that 

at the market level. Since cross-border listed stocks represent the same underlying 
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company, firm-specific information (e.g. earnings and dividend announcements) will be 

the dominant information in the transmission process between these two securities. 

Given that underlying firms are generally more influenced by home country factors, the 

information flow between cross-border listed shares will hence be affected by home 

country factors; information runs from home market traded shares to the shares listed in 

the offshore market. This is known as the home bias hypothesis.
53

 Essentially, ADRs 

are derivatives that derive their value from the underlying stock performance. 

According to the home bias hypothesis, the pricing information transmission dynamics 

between ADRs and their underlying stocks should occur from underlying stocks to 

ADRs.  

However, in practice the direction of the transmission process between ADRs and their 

underlying stocks may not be intuitively obvious. This depends on factors such as the 

extent to which the ADR market and its underlying stock market are efficient and 

integrated. More importantly, this will depend on the extent to which ADRs are similar 

to their underlying stocks. If an ADR remains fundamentally similar to its underlying 

share, in efficient and frictionless markets, the underlying stock price should be an 

important pricing factor for the ADR; pricing information ought to flow from the 

underlying stock to its ADR. Yet, if ADRs have evolved closer to US stocks, the 

transmission process between ADRs and underlying stocks may be dominated by global 

factors, where information flows from ADRs to their underlying stocks. This will be in 

accordance with the global centre hypothesis. 

                                                        
53Home bias hypothesis in this context is different from that used in the portfolio management literature where it is 
used as a fund manager allocating more to home assets for perceived familiarity (or unfamiliarity) of the home 
market (foreign market). This study refers to the home bias hypothesis in the context of the direction of transmission 
of asset pricing information between cross-border listed assets from the home market to the foreign market. 
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The issue tends to be more complex for cases in emerging markets. Compared with 

developed markets, emerging markets in general have fewer linkages with global 

markets and are less informationally efficient. This in turn will affect the transmission 

process between cross-border listed securities from emerging markets.  

The existing literature has widely investigated the information transmission dynamics 

between ADRs and underlying shares. These studies generally examine how different 

shocks from the underlying pricing factors are transmitted to the price of the ADR (see 

Jiang, 1998; Choi and Kim, 2000; Kim et al., 2000; Patro, 2000; Alaganar and Bhar, 

2001; Ely and Salehizadeh, 2001; Fang and Loo, 2002). The early research was mostly 

conducted into developed markets. These papers typically use a Vector Autogression 

(VAR)-based model and find a uni-directional causal transmission occurring from 

underlying stocks to their ADRs.  

In more recent years, a number of studies have been conducted to investigate the 

relevance in an emerging market context (see Xu and Fung, 2002; Hansda and Ray, 

2003; Li, 2009). Xu and Fung (2002) investigated information flows across Chinese 

ADRs and their underlying H-shares over the period between 1994 and 2000. They 

found that there is significant mutual feedback of information between domestic (Hong 

Kong) and offshore (New York) markets in terms of pricing and volatility; domestic 

stocks play a more significant role in information transmission in the pricing process, 

whereas ADRs play a bigger role in volatility spillover.  

Similarly, Hansda and Ray (2003) studied the price interdependence of 10 pairs of ADR 

and foreign stocks from India over the period from the first day of ADR trading to 
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February 2002. They confirm that there is bi-directional causality between the prices of 

these Indian ADRs and their stocks. In a more recent study by Li (2009), the researcher 

investigated the dynamic interrelations between ADRs and their underlying stocks by 

adopting two ADR issuers: the UK VOD and the Brazil CVDO over the period January 

2004 to December 2004. Their results suggest that for the case of the UK VOD, the 

ADR market leads the price adjustment process in re-establishing the long-run 

equilibrium; in the case of Brazil, the underlying market leads the price adjustment 

process in restoring the long-run equilibrium.  

By reviewing these studies, one can find that most of the research into the transmission 

dynamics between ADRs and underlying shares concern developed markets; research 

into emerging markets is relatively insufficient. As the empirical evidence supports, the 

transmission process for emerging market ADRs is different from that for ADRs from 

developed markets. However, these findings for emerging markets may be limited by 

the short period and small sample used and hence cannot be widely applied. To draw 

reliable conclusions for the transmission dynamics between emerging market ADRs and 

underlying stocks, a comprehensive analysis should be performed in a representative 

sample of emerging markets.  

This study will contribute to the existing literature by thoroughly examining the 

relevance in the context of the BRICs nations. The four countries are used as a 

representative for various emerging markets in the world.
54

 This study seeks to identify 

whether the underlying share is an important pricing factor for its ADR; whether the 

                                                        
54Please refer to Chapter 1 Introduction Section 1.1 Motivation for detailed discussion about the use of data from the 
BRICs countries.  
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information flows from underlying shares to their ADRs or the other way around. 

Findings of the study will help explain the pricing information transmission mechanism 

of ADRs from emerging markets. If emerging market ADRs remain fundamentally 

similar to their underlying stocks, underlying share prices should be a significant pricing 

factor for their ADRs. Also, the pricing information should flow from the underlying 

shares to their ADRs, implying a home factor driven transmission process.  

This research will distinguish itself from prior studies by examining the information 

transmission process at three levels; namely, transmission between national stock 

markets, between constructed ADR and underlying stock portfolios, and between an 

individual ADR and its underlying stock. Following previous research, this study 

performs VAR analysis to investigate the transmission process, including the 

forecast-error variance decomposition (FEVD) and impulse response function (IRF) 

analyses. 

Specifically, this study will be initiated with market level transmission using national 

stock market indexes. Six stock market indexes are used over the period of 03/01/2000 

to 13/03/2013. These are the Bovespa Stock Index (Brazil), the Hang Seng Index (Hong 

Kong), the MICEX Index (Russia), the Shanghai A share Index (mainland China), the 

S&P CNX Nifty (India) and the S&P 500 Index (the US). By investigating the causal 

relationships with respect to the stock markets, this study will help us assess whether the 

global centre hypothesis holds in the BRICs’ stock markets. The findings of this study 

will have implications for the integration of national stock markets and the efficiency of 

the stock markets tested.  

http://www.bloomberg.com/apps/quote?ticker=NIFTY:IND
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After examining the transmission at stock market level, this study will investigate the 

pricing information transmission mechanism of ADRs on a country-by-country basis. 

Both value-weighted portfolios and individual pairs of ADRs and underlying stocks are 

analysed to see how shocks from underlying factors are transmitted into ADR prices. 

The analysis will capture country, industry/sector and firm-specific characteristics of the 

transmission process between the cross-border listed ADRs and their underlying shares.  

Only ADRs listed on the NYSE and their corresponding underlying stocks traded in the 

underlying stock markets of the BRICs are used in this study. Daily data are obtained 

for individual firms from each country. The final sample includes twenty-four Brazilian, 

two Russian, seven Indian and eleven Chinese ADR issuing firms. A value-weighted 

ADR portfolio and its underlying stock portfolio will be constructed for Brazil, India 

and China, respectively. Since there are only two ADR firms in the case of Russia, 

portfolio based analysis is not performed for Russia due to sample size consideration. 

The portfolio level analysis is conducted over the following period of 29/09/2004 to 

13/03/2013 for Brazil, 19/06/2007 to 13/03/2013 for India, and 18/12/2003 to 13/03/2013 

for China. For individual firm analysis, the longest study period starts from 03/01/2000 

and ends on 13/03/2013.  

To investigate the pricing information transmission mechanism of ADRs, four 

underlying factors are considered in this study. For Brazil, India and Russia, these four 

factors are (1) the underlying share price, (2) the exchange rates against the US dollar, 

(3) the US market index and (4) the home market index. In the case of China, the 

variables tested are slightly differently. These are (1) the underlying share, (2) the US 

market index, (3) the Hong Kong market index and (4) China’s domestic market index. 
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This chapter proceeds as follows: Section 4.2 describes data containing variable 

identification and data descriptions, Section 4.3 introduces the research method, Section 

4.4 discusses the empirical results and Section 4.5 concludes the chapter. 

4.2 Data  

The primary objective of this chapter is to identify whether the underlying share is an 

important pricing factor for its ADR, and whether the transmission process between an 

ADR and its underlying stock is home factor or global factor driven. In this research, 

the BRICs countries are used as a representative for global emerging markets. The 

empirical analysis will be conducted at three levels; namely, the stock market level, 

constructed ADR/stock portfolio level, and individual firm level. By doing the 

‘top-down’ research, this study will provide an in-depth understanding of the pricing 

information transmission mechanism of emerging market ADRs. 

4.2.1 Data for the Market Level Analysis 

This study will firstly examine the interdependence of stock markets using national 

stock market indexes. Results will provide evidence for whether the global centre 

hypothesis holds in the context of the BRICs countries. Specifically, daily data of six 

national stock market indexes in local currency terms were obtained from Brazil, Hong 

Kong, India, mainland China, Russia and the US. These are the Bovespa Stock Index 

(Brazil), the Hang Seng Index (Hong Kong), the MICEX Index (Russia), the Shanghai 

A share Index (mainland China), the S&P CNX Nifty (India) and the S&P 500 Index 

(the US).  

http://www.bloomberg.com/apps/quote?ticker=NIFTY:IND
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The market level analysis starts from 03/01/2000 and ends on 13/03/2013. The starting 

date of the sample period is determined by two considerations. Firstly, the BRICs 

markets have taken off since 2000 and have become more mature and efficient. The use 

of data from the period after the year 2000 will provide more meaningful results. 

Secondly, around the same time, ADR programs have experienced significant 

development. The number of emerging market ADRs, particular ADRs from the BRICs 

countries, soared in the 2000s. This is expected to improve the liquidity of ADR 

markets. This sample period is also consistent with the longest study period for firm 

level analysis. My findings are not influenced by crises during the late 1990s, including 

the East Asian crisis (1997), the Russian currency crisis (1998) and the Brazilian 

financial crisis (1998). Table 4.1 shows market index data used in this study.  

 [Insert Table 4.1 here] 

4.2.2 Variable Identification and Data for Portfolio and Firm Level Analysis  

Regarding the pricing information transmission mechanism of ADRs, five variables are 

identified for tests in the cases of Brazil, Russia and India. The selection of variables is 

based on previous literature (see Jiang, 1998; Kim et al., 2000). These are the 

underlying share, the corresponding exchange rates against the US dollar, the US 

market index, and the stock market index of the ADR’s home country. The ADR is 

essentially a ‘redundant security’ in that the ADR itself does not have any cash flow. 

Prices of ADRs are based on the underlying share prices. In theory, ADR prices ought 

to be in line with the prices of their underlying stock in the long run. Otherwise, any 

large enough deviations from the equilibrium prices will cause arbitrage activities, 
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forcing the two price series to converge. As such, it is expected that underlying share 

prices have a significant influence on ADR prices.  

Since ADRs are denominated in US dollars, one would expect that ADR prices are also 

sensitive to fluctuations in the currency market. This would be particularly true in the 

cases of Brazil and Russia, which suffered currency crises during 1998. Changes in the 

US market sentiment are expected to influence ADR prices through impacts on 

investors’ trading behaviour. In this study, the US market index (the S&P 500 Index) is 

considered as a proxy for the sentiment of US investors overall. Similarly, the home 

market index reflects the home market sentiment, which will contribute to price changes 

of underlying stocks and hence ADRs. As such, the home market index for ADR firms 

is also considered to be an important factor in ADR pricing. The Bovespa Stock Index 

(Brazil), the MICEX Index (Russia) and the S&P CNX Nifty (India) will be used for the 

corresponding analysis.  

Variables in the case of China are slightly different from those in the other three cases. 

Specifically, the stock market indexes of Hong Kong and mainland China are 

considered as relevant pricing factors. This is because most of the Chinese ADRs used 

in this study are sponsored by H-shares that are traded in the Hong Kong market. 

Therefore, movements in the Hong Kong Stock Exchange (HKSE) are expected to have 

an impact on ADR prices. Additionally, the majority of these ADR firms have their 

main business operations in mainland China. Some of these firms may list their shares 

(known as A-shares) on the stock exchange in mainland China as well. As such, the 

prices of ADRs are expected to be sensitive to the sentiment of Hong Kong market and 

China’s domestic market. The Hang Seng Index (Hong Kong) and the Shanghai A share 
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Index (mainland China) are used accordingly. The exchange rate is not included in the 

case of China. Given that values of the Hong Kong dollar against the US dollar have 

been stable during the past two decades, Chinese ADRs will not be strongly correlated 

with currency market movements.  

To perform the portfolio and firm level analyses, daily data were obtained for each 

ADR firm. Specifically, only ADRs listed on the New York Stock Exchange (NYSE) 

and their corresponding underlying stocks traded in the underlying stock markets of the 

BRICs are used in this study.
55

 The research period for the firm level analysis generally 

starts from 03/01/2000 and ends on 13/03/2013.
56

 This is consistent with the research 

period of the market level analysis. The final sample includes twenty-four Brazilian, 

two Russian, seven Indian and eleven Chinese ADR issuing firms. All daily closing 

prices for variables tested were collected from DataStream.  

Before performing the individual firm analysis, this study will conduct analysis at the 

portfolio level. This research will construct value-weighted portfolios for ADRs and 

underlying shares on a country-by-country basis. Since there are only two Russian ADRs 

used in this study, Russia is not included in the portfolio analysis because of the small 

sample size. Specifically, the ADR portfolio is a market capitalization-weighted 

portfolio for all ADRs from that specific country. For the underlying stock portfolio, 

prices of each underlying stock need to be adjusted with the respective ADR ratio, and 

then weighted by daily market capitalization. All of the underlying stock portfolios are 

                                                        
55This study excludes the ADRs traded Over-the-Counter (OTC) as these ADRs generally are relatively illiquid and 
have minimal disclosures of information to the SEC. ADRs traded on NASDAQ are not included in the analysis 
either since these securities are in general issued by small foreign firms by market capitalization. 
56The earliest data for individual firm level analysis starts from 03/01/2000. For firms having ADRs listed after 2000, 
the corresponding sample period starts from the starting date of the ADR listing.  
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expressed in local currency terms. For consistency, a pair of the ADR and its underlying 

share portfolio should have the same number of securities in the portfolio over the same 

period. The study period for Brazil, India and China covers from 29/09/2004 to 

13/03/2013, 19/06/2007 to 13/03/2013, and 18/12/2003 to 13/03/2013, respectively.
57

 

Table 4.2 below summarizes profiles of ADR firms used in this study. It presents the 

name of the ADR firm, the industry and sector of the ADR firms, the stock symbol of the 

underlying firms in the home stock market and that in the NYSE, ADR ratio, and the 

sample period. In panel A, ADRs from Brazil are presented, followed by Russian ADR 

firms displayed in Panel B, Indian ADR firms in Panel C, and Chinese ADR firms in 

Panel D.  

[Insert Table 4.2 here] 

The company profiles suggest that all of these ADR firms are in pioneering industries in 

their home countries. Specifically, Brazilian ADRs listed on the NYSE are concentrated 

in three sectors: utilities, basic materials and consumer goods. Among others, the most 

concentrated industry is electrical, followed by iron/steel. For Russia, there are only two 

ADRs listed on the NYSE that continue to trade. One belongs to the basic materials 

sector (iron/steel), and the other to the communications sector (telecommunications). 

Unlike Brazil and Russia, the most concentrated industries for ADR firms in India are 

banks and computers. In the case of China, ADR firms have a more diversified sector 

and industry distribution. Overall, most of the ADR firms are in leading industries in the 

home country. ADRs’ industry/sector distribution can be partially attributed to the 

                                                        
57A later start date is used for portfolio construction to allow for inclusion of as many ADR issuing firms as possible, 
while still keeping a reasonably long data period.  
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economic structure of their home country. For instance, Brazil is a resource rich country, 

for which agriculture and food production has substantially contributed to the country’s 

GDP. It is expected that companies within these leading industries are more competitive 

than firms in other industries in terms of ADR listing requirement with the SEC. 

4.2.3 Descriptive Statistics 

This sub-section provides an insight into the properties of the data used in this study. 

Specifically, descriptive statistics are reported for each ADR and its underlying stock 

returns in Table 4.3. In addition to mean, standard deviation, skewness, kurtosis, 

Jarque-Bera and results of the Ljung-Box Q test for autocorrelation, residual 

autocorrelations are also displayed.  

[Insert Table 4.3 here]  

It can be seen that for Brazil, most ADRs and underlying stocks have a positive mean 

return during the sample period. With the exception of ABV.C and GOL, mean return 

on ADRs is generally lower than that for underlying stocks. However, the standard 

deviation of ADRs is higher than that for underlying stocks for all cases, which may 

reflect different risk perceptions of US investors compared with local investors. Most 

underlying stock return series are negatively skewed (19 out of 24), indicating a greater 

probability of decreases than increases in returns.
58

 Returns for most ADRs are 

left-skewed; however, 8 out of 24 have a positive skewness. This suggests a greater 

probability of increases than decreases in returns for these ADRs. The kurtosis describes 

the degree of excess. It shows that kurtosis is greater than three for all return series, 

                                                        
58A positive skewness (S > 0) suggests an asymmetric distribution with a longer tail to the right; a negative skewness 
(S < 0) suggests a distribution with a longer left tail. 
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indicating that the distributions of all returns series used are high-peaked (fat-tailed).
59

 

Jarque-Bera statistics are used to test the null hypothesis that residuals are normally 

distributed. Given that Jarque-Bera statistics for all cases are found to be greater than 

the 1% critical value, it can be concluded that all return series are not normally 

distributed. Finally, Ljung-Box Q test statistics suggest that the null of no 

autocorrelation can be rejected at lag 20 for most return series.  

In the case of Russia, there are only two ADRs; these are MBT and MTL. This shows 

that over the sample period for both companies, ADRs and the underlying stocks have a 

positive mean return. Unlike Brazilian ADRs, Russian ADRs used in this research 

exhibit higher means than their respective underlying stocks. As noted earlier, this may 

be explained by US investors’ heterogeneous risk perceptions. The standard deviation 

for ADRs is higher than that of underlying stocks. Positive skewness for MTL and its 

underlying stock indicates that their return series has a long tail in the positive direction. 

In contrast, both MBT and its underlying stock have negative skewness, which indicates 

a high probability of having high negative returns in the future. Jarque-Bera statistics 

suggest that all return series are not normally distributed. Ljung-Box Q test statistics 

suggest that there is autocorrelation in the case of MBT and its stock, but not for MTL 

and its stock. 

The data for India have similar properties to those for Brazil. Firstly, most ADRs and 

underlying stocks had positive mean returns over the sample period.
60

 With the exception 

of Wipro Ltd, which has a similar mean for its ADR and underlying stock (0.022%), the 

                                                        
59K > 3 indicates that the distribution has thinner tails while K < 3 means that the distribution has thicker tails. 
60TTM (ADR) /TTMT (underlying stock) and WIT (ADR) /WPRO (underlying stock) had negative returns during the 
sample period. 
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other six firms have higher mean returns accruing to underlying stocks. This is 

particularly true for Infosys Ltd, which has a mean return of 0.031% for its underlying 

stock, compared with 0.004% for its ADR. Secondly, all of these seven ADRs have a 

higher standard deviation than their underlying stock. This indicates that ADRs from 

India are more risky than their respective foreign shares. Thirdly, most ADRs have a 

positive skewness (four out of seven), whereas most underlying stocks have a negative 

skewness (five out of seven). US investors seem to have a positive outlook for ADR 

performance, whereas Indian investors may not be optimistic about stock performance. 

Furthermore, all return series are not normally distributed, suggested by their 

Jarque-Bera statistics. Finally, Ljung-Box Q test statistics suggest that most return series 

have autocorrelation.  

For China, all ADRs and their H-shares achieved positive returns during the sample 

period. Consistent with those of other countries, Chinese ADRs show higher standard 

deviation than their underlying H-shares. This may reflect the fact that US investors 

perceive that the risks for Chinese stocks are higher than Chinese investors perceive them 

to be. Positive skewness for both ADRs and their stocks suggest that there is a greater 

probability of having high future positive returns for these securities. Kurtosis and JB 

statistics confirm that all return series are fat-tailed and are not normally distributed. 

Ljung-Box Q test statistics suggest that generally there is autocorrelation in the data.  

4.3 Research Method  

This study seeks to investigate information transmission dynamics at three levels. These 

are analyses at stock market level, constructed ADR/underlying stock portfolio level 
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and individual firm level. This section discusses the research method. The testing 

procedures are similar for each level of analysis. This study will primarily be based on 

the Vector Autogression (VAR) analysis, including the forecast-error variance 

decomposition (FEVD) and impulse response function (IRF) analyses.
61

  

Before the formal VAR analysis, the first step is to examine the co-integration 

relationship. This helps to identify whether there is a long-run relationship in the 

variables tested. Then, the VAR analysis will be performed based on the results of 

co-integration tests. If a co-integrating relationship is found in the data, a cointegrated 

VAR model (or Vector Error Correction Model, VECM) will be adopted, in order to 

investigate the transmission dynamics. If there is no evidence of co-integrating 

relationship, a pure VAR model will be employed accordingly.  

Specifically, this study uses the Johansen method (Johansen, 1988, 1991; Johansen and 

Juselius, 1990) to test for the number of co-integrating relations.
62

 The Johansen test is 

based on a maximum likelihood estimation procedure. It requires that variables tested 

are integrated of order one I(1). This can be done by using Augmented Dickey-Fuller 

(ADF) test (Dickey and Fuller, 1979).
63

 If the requirement of I(1) variables is met, this 

study will then proceed to the formal co-integration test using the Johansen procedure.  

                                                        
61In this study the order of VAR system will be determined by the Akaike Information Criterion (AIC), namely, the 
order with the lowest AIC will be used. The AIC is defined as: AIC = -2log(likelihood)+2k, where k is the number of 
parameters in the model.  
62Studies argue that the Johansen procedure (Johansen, 1988, 1991; Johansen and Juselius, 1990) for testing the 
co-integration is preferred over the Engle-Granger method (Engle and Granger, 1987) as the test allows more than 
one co-integrating relationship. Therefore, this study uses the Johansen method to test whether there is a 
co-integrating relationship in our data.   
63Two forms of the test are performed; namely, the model with intercept and the model with intercept and trend. If the 
log price series are found to be non-stationary, then the unit root tests will be re-conducted at the first difference level 
(price return). If returns are stationary, then it can be concluded that log-price series are integrated of order one I (1). 
And this is the prerequisite of the co-integration test.  
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The starting point of the Johansen co-integration test is the estimation of Vector 

Autoregression (VAR) (Sims, 1980). A VAR of order p is given by  

𝑥𝑡 = φ +  𝐴1𝑥𝑡−1 + …+ 𝐴𝑝𝑥𝑡−𝑝 + ℰ𝑡 (4.1) 

where 𝑥𝑡 is an n × 1 vector of variables that are integrated of order one, I(1). ℰ𝑡 is an 

n × 1 vector of innovations. 

This VAR can be re-written as follows: 

𝛥𝑥𝑡 = φ + П𝑥𝑡−1 + ∑ Г𝑖
𝑝−1
𝑖=1 𝛥𝑥𝑡−𝑖 + ℰ𝑡 (4.2) 

where 𝛥 is the first-order difference operator, φ is a deterministic component which 

may include a linear trend term, an intercept term, or both, Г𝑖 =  ∑ Г𝑖
𝑝
𝑗=𝑖+1 A𝑗, which 

is coefficient matrix and represents short-run dynamics, and П = ∑ A𝑖 − I𝑝
𝑖=1 , which 

denotes the ‘long-run matrix’. It can be written as the product of an n × r matrix 𝛼 and 

an r × n matrix 𝛽′, namely П = 𝛼𝛽′.
64

 Rank r of П respresents of the number of 

co-integrating relationships.  

Two test statistics are used to detect the presence of co-integration. These are the trace 

and maximum eigenvalue tests. In the trace test the null hypothesis of r co-integrating 

vectors (H0: r ≤ r0) is tested against the alternative of r or more co-integrating vectors 

( H1 : r > r0 ). The trace statistic is given by λtrace = −T ∑ ln(1 − �̂�𝑟 𝑝
𝑖=𝑟+1 ). 

Alternatively, the maximal eigenvalues statistic tests the null hypothesis that there are at 

most r co-integrating vectors (H0: r ≤ r0) against the alternative of r + 1 co-integrating 

                                                        
64The elements of 𝛼 are known as the adjustment parameters in the vector error correction model and each column 
of 𝛽 is a co-integrating vector.  
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vectors ( H1 : r = r0 +1). The maximal eigenvalue statistic is given by λmax = 

−T ln(1 − �̂�𝑟+1). The appropriate lag length used in this study is determined by the 

Akaike Information Criterion (AIC) within a VAR system. That is, this study chooses 

lag lengths that minimize the AIC value. If the calculated statistics are found to be 

greater than the corresponding critical values, this study will then reject the null of no 

co-integration and conclude that there is a long-run equilibrium relationship in the 

variables tested.
65

   

After the VAR (or VECM) model is estimated, this study will perform two kinds of 

analyses within the VAR framework. These are the forecast-error variance 

decomposition (FEVD) and impulse response function (IRF) analyses.
66

 
 
Both FEVD 

and IRF were introduced by Sims (1980). IFR traces the response of a variable to 

shocks from the other variables in the VAR. One should note that the IRF can be 

sensitive to the identification assumptions, which assume an arbitrary ordering of the 

variables tested. In order to overcome the weakness, this study uses the generalized IRF 

(GIRF) that is proposed by (Pesaran and Shin, 1998). Unlike IRF, GIRF does not 

require orthogonalization of shocks and is invariant to the ordering of the variables in 

the VAR.
67

 FEVD identifies percentage weight of innovations in one variable 

explained by variations in other variables in the VAR.
68

 As such, it provides 

                                                        
65Trace test is considered more powerful than the eigenvalue test (see Kasa, 1992; Serletis and King, 1997). Also, 
Johansen and Juselius (1990) suggest the use of trace test when the results of the two tests are inconsistent. Therefore, 
this study relies on the results of the trace test. 
66IRF are represented by 𝐴𝑖𝑗 in the orthogonalized moving average transformation of 𝑥𝑡: 𝛥𝑥𝑡 = ∑ 𝐴𝑝

∞
𝑝=0 ℰ𝑡−𝑝, 

where 𝑥𝑡 is a vector of n variables in the system. 𝐴𝑖𝑗  is interpreted as the IRF of 𝑥𝑖 to a unit shock in 𝑥𝑗 .  
67GIRF for a specific shock ℰ𝑡 and history, 𝜔𝑡−1 can be written as: 
GIRF (n, ℰ𝑡, 𝜔𝑡−1) = E [𝛥𝑥𝑡+𝑛ǀℰ𝑡, 𝜔𝑡−1] – E [𝛥𝑥𝑡+𝑛ǀ 𝜔𝑡−1], n = 0, 1, 2 … , where n is the forecast horizon, 
𝜔𝑡−1 is a specific realization of the information set Ω𝑡−1.  

68The components of the error variance accounted for by innovations to 𝑥𝑖 is given by 
∑ 𝐴𝑖𝑗,𝑘

2𝑠
𝑘=0

∑ ∑ 𝐴𝑖𝑗,𝑘
2𝑠

𝑘=0
𝑠
𝑗=0  

×100. FEVD 

demonstrates how important innovations in variable j are in the explaining the variation in variable i at different 
step-ahead forecasts. 
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information about the relative importance of a unit shock in one variable affecting other 

variables in the VAR.  

4.4 Empirical Results 

This study performs a systematic analysis of the information transmission process at 

three levels: (1) the broad stock market level transmission using stock market indexes, 

(2) portfolio level transmission between constructed portfolios for ADRs and 

underlying shares and (3) transmission at an individual firm level. This section 

discusses the empirical findings, which are discussed in Sub-sections 4.4.1, 4.4.2 and 

4.4.3, respectively. The testing procedures are similar for each level analysis. Johansen 

co-integration tests are first performed for variables of interest. This helps us identify 

whether there is a long-run relationship in variables tested. After accounting for any 

co-integrating relationship, the analysis proceeds to the VAR analysis, including FEVD 

and GIRF. This will help to understand whether the pricing information transmission 

mechanism of ADRs is home factor or global factor driven. 

4.4.1 Transmission between National Stock Markets  

This sub-section discusses the empirical results of the transmission dynamics between 

six stock market indexes. These are the Bovespa Stock Index (Brazil), the Hang Seng 

Index (Hong Kong), the MICEX Index (Russia), the Shanghai A Share Index (mainland 

China), the S&P CNX Nifty (India), and the S&P500 Index (the US). The analysis starts 

with a co-integration test, followed by VAR analysis, which includes FEVD and GIRF.  

 Co-integration Test 
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Prior to Johansen co-integration tests, unit root tests were performed on the prices of six 

market indexes using the Augmented Dickey-Fuller (ADF) tests (Dickey and Fuller, 

1979). The results in Table 4.4 suggest that the null hypothesis of one unit root cannot 

be rejected for all cases, further suggesting that at the price level all six market indexes 

were non-stationary. The same tests were then re-performed at first differences level. It 

was found that the null hypothesis can be rejected at the 1% significance level. This 

indicates that all price series are I(1), which justifies the use of Johansen co-integration 

tests for these six price series.  

[Insert Table 4.4 here] 

The optimal lag length of the Johansen test was decided by using an unrestricted VAR 

model according to the AIC method. It was found that the unrestricted VAR model with 

19 lags had the lowest AIC value. As such, the Johansen co-integration tests in this case 

were conducted with 19 lags. Table 4.5 shows results for both trace and eigenvalue 

statistics. Given that for all cases the p-value is greater than alpha (α = 0.05), we do not 

reject the null hypothesis of no co-integration between the tested market indexes. 

Therefore, a pure VAR model will be adopted to examine the interrelationship of the six 

market indexes. 

[Insert Table 4.5 here] 

 VAR Analysis 

The results of Johansen co-integration tests suggest there is no long-run relationship in 

the six stock markets. As such, a pure VAR model with 18 lags was applied with return 
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series of the six stock market indexes.
69

 The lag length is determined according to the 

AIC method. To better understand the transmission between stock markets, FEVD and 

GIRF were conducted.  

The procedure of FEVD helps us identify the extent to which innovations in one stock 

market can be explained by innovations from other stock markets. Table 4.6 below 

presents the decomposition of a 20-day ahead stock market innovation from the 

six-variable VAR system. The results suggest that innovations in the US market account 

for a substantial portion of innovations in the BRICs markets, which supports the global 

centre hypothesis.  

[Insert Table 4.6 here] 

Specifically, it was found that the US market is the most exogenous, in that the US 

innovation accounts for about 96% of its own variance, whereas no single market of the 

BRICs accounts for more than 2% of the US variances. With the exception of mainland 

China, the US market shocks explain a large portion of innovation in other markets: 11% 

for India, 14% for Russia, 25% for Hong Kong, and 38% for Brazil. Compared to the 

other four stock markets, the Chinese domestic stock market is much less affected by 

the US market. Only about 2.7% of innovations in China’s stock market (mainland) are 

explained by innovations in the US market, reflecting a lower degree of stock market 

integration of China with the US.  

The equity markets within the BRICs grouping were found to be segmented. The 

interactions among themselves are weak. The results suggest that Hong Kong leads all 

                                                        
69In this study, returns are defined as the first difference of log prices. 
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other BRICs markets, given its greater impacts on these markets, than the other way 

around. Innovations in Hong Kong account for 2.4%, 11%, 14% and 9% of error 

variances for Brazil, China (mainland), India, and Russia, respectively. China’s stock 

market (mainland) is the most segmented market, having low linkages with the US and 

most of the BIRCs markets. To conclude, the evidence suggests that shocks are 

transmitted from the US market into the stock markets of the BRICs, indicating that the 

global centre hypothesis holds in the cases of the BRICs. The BRICs markets 

themselves have weak interactions, which suggests that markets within the BRICs 

grouping are not fully integrated.  

The GIRF analysis helps to identify how rapidly the shocks in one market can be 

transmitted into other markets. The results are reported in Table 4.7 below. The findings 

suggest that the US market has higher efficiency in processing and transmitting 

information. As can be seen from Panel A, the responses of the US market to the unit 

shock in each of the BRICs markets are completed by day one. A negative response to 

Brazil’s shocks on day two indicates an overreaction. Panel B of Table 4.7 shows the 

responses of the BRICs markets to the unit shock in the US market. The results suggest 

that the adjustments of the stock markets of the BRICs to shocks in the US market take 

a longer time. The responses of China (mainland) and Hong Kong to innovations in the 

US market appear to grow two days after the shocks and then die out, suggesting that 

investors may initially under-react to news from the US market. Overall, the findings of 

GIRF suggest that six markets are informationally efficient, while the US market 

exhibits higher efficiency in transmitting information compared with the emerging stock 

markets of the BRICs.  
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[Insert Table 4.7 here] 

In this sub-section, FEVD and GIRF from the VAR model are discussed. The findings 

are consistent with the global centre hypothesis that the US market plays a leading role 

in global financial markets. The US market is the most influential market, in that the US 

innovations explain a large amount of innovations in each of the BRICs markets. There 

are weak interactions within the BRICs, indicating that the equity markets of the BRICs 

are at least mildly segmented. Consistent with the results of FEVD, GIRF suggests that 

the US market leads the other BRICs markets; overall, the six stock markets tested are 

efficient in processing and transmitting information from the other markets. 

4.4.2 Transmission between Constructed Portfolios  

This sub-section focuses on the transmission behaviour between the constructed ADR 

portfolio and the respective underlying stock portfolio on a country-by-country basis. 

Value-weighted portfolios were constructed for ADRs and their underlying shares for 

Brazil, India and China. Portfolio-based analysis was not conducted for Russia because 

of the small sample size. The findings help to assess whether the transmission between 

overall ADRs and their stocks are home factor or global factor driven. 
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 Co-integration Test 

To perform Johansen co-integration tests, variables tested need to be integrated at the 

same order. This was done using the ADF test. Specifically, the five variables tested in 

the cases of Brazil and India were (1) the corresponding exchange rates against the US 

dollar, (2) the US market index, (3) the home market index, (4) ADR portfolio and (5) 

underlying stock portfolio.
70

 In the case of China, variables tested were (1) the US 

market index, (2) the Hang Seng Index, (3) the Shanghai A Share Index, (4) the ADR 

portfolio and (5) the underlying stock portfolio. The results of the ADF test suggest that 

all variables tested are non-stationary at price level and are stationary at first 

differences.
71

 This justifies the use of Johansen co-integration tests.  

Table 4.8 below displays the results of the Johansen co-integration test. As can be seen, 

trace statistics and corresponding p-value suggest that for Brazil and India there is one 

co-integrating relationship in the data, while no co-integrating relationship exists for 

China at any level of significance. The eigenvalue test confirms these findings of the 

trace test. As such, a cointegrated VAR model is applied for Brazil and India, while a 

pure VAR model is adopted for China.  

 [Insert Table 4.8 here] 

  

                                                        
70The justification for the variable selection is presented in the Sub-section 4.2.2. 
71Please refer to Table 4.4 where ADF tests results are reported for stock market indexes. For the Brazilian ADR 
portfolio and its underlying stock portfolio, ADF test statistics (without trend) at the price level are -2.557 and -2.478, 
respectively while -37.043 and -29.894 at first differences level. For the Indian ADR portfolio and underlying stock 
portfolio, ADF test statistics (without trend) at the price level are -1.637 and -1.169, respectively while -43.801 
and -36.836 at first differences level. Finally, for the Chinese ADR portfolio, ADF tests statistics (without trend) at 
the price level are -1.586 and -1.503, respectively while -54.452 and -49.054 at first differences level. ADF test 
statistics (without trend) for exchange rate at the price level are -2.570 (Brazil) and -1.109 (India), while -46.726 
(Brazil) and -40.064 (India) at first differences level. 
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 VAR Analysis 

Based on the findings of the Johansen co-integration test, the VAR analysis was then 

performed. Specifically, FEVD and GIRF were conducted under the VAR system for 

each case. Table 4.9 below reports the decomposition of 20-day ahead innovations from 

the VAR system for the cases of Brazil (panel A), India (panel B) and China (panel C). 

The results suggest that the direction of the transmission process between pairs of ADR 

and stock portfolios varies between countries; exchange rate and US market sentiment 

are more important pricing factors for ADRs from Brazil and India, compared to 

underlying stock prices.  

[Insert Table 4.9 here] 

For Brazil and China, the impacts of shocks in the underlying share portfolio on ADR 

portfolio shocks are greater than the reverse influences. This indicates that pricing 

information flows from the underlying shares to their ADRs, which is consistent with 

the home bias hypothesis. In contrast, for India, the information runs from the ADR 

portfolio to the underlying share portfolio. In the case of Brazil, the ADR portfolio is 

sensitive to movements in the currency market, which accounts for nearly 49% of ADR 

portfolio shocks. This indicates that US investors would suffer from a high currency 

risk for investing in Brazilian ADRs. Similarly, Indian ADRs are found to be affected 

by the currency market shocks, which explains about 19% of ADR portfolio 

innovations.
72

  

                                                        
72In the case of China, the exchange rate is not considered as a relevant factor for ADR prices, since the 
corresponding exchange rates against the US dollar have been stable over the past decades.  
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The US market sentiment appears to have great impacts on ADRs from these three 

countries, with greater influences on Indian and Chinese ADRs than on Brazilian ADRs. 

In the cases of India and China, over 40% of ADR portfolio innovations are explained 

by the US market movements. For Brazil, unexpected movements in the US market 

explain about 25% of shocks in the ADR portfolio. Chinese domestic market movement 

has weak impacts on the ADR portfolio (2.7%), compared with the US (41%) and Hong 

Kong (9%) market sentiment. This may be due to the segmentation of China’s mainland 

stock market with global markets. Only in the case of China, the underlying stock price 

accounts for a relatively large portion of the price changes of ADRs (26%).   

Table 4.10 reports the GIRF for each of the three countries. Panel A displays GIRF 

results for Brazil. The findings for India and China are shown in panel B and C, 

respectively. For each country, both GIRF of ADR portfolios and those of underlying 

stock portfolios to shocks from other factors are reported. The overall findings from the 

GIRF are consistent with the FEVD. This shows that for Brazil and China, the overall 

response of ADRs to shocks from underlying shares is greater than the other way 

around. This indicates that the pricing information flows from the underlying share to 

its ADR, which is consistent with the home bias hypothesis. The evidence for India is 

contrary to that of Brazil and India. The findings suggest that impacts of Indian ADRs 

on underlying stock are greater than those of underlying shares on ADRs. The 

transmission process between Indian ADRs and their underlying stock is driven by 

global factors.  

The reactions of ADR portfolios to shocks in the currency market are negative for both 

Brazil and India. This indicates that an unexpected appreciation of domestic currency 
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against the US dollar will lead to decreases in ADR prices.
73

 For Brazil, the size of 

currency shocks grew in the three days after a shock, which is similar to the underlying 

share’s reactions to ADR shocks in the case of India. This suggests that US investors 

initially under-react to new information. Shocks from other underlying factors decay 

slowly, which may suggest a gradual adjustment process. Unlike transitory shocks in 

the case of China, which died out quickly after day one, all shocks for Brazil and India 

persisted. The persistent shocks do not indicate market inefficiency but can be attributed 

to the long-run relationship between the variables. It is worth noting that the overall 

magnitude of ADR portfolio responses is larger than that of the underlying share 

portfolio in all three cases. This suggests that US investors have differing expectation 

about the securities, compared with local investors. 

[Insert Table 4.10 here] 

This sub-section examined the transmission process between pairs of ADRs and stock at 

the constructed portfolio level. Table 4.11 summarizes the main findings for each 

country. The evidence suggests that the transmission process between an ADR portfolio 

and its underlying stock portfolio exhibits country specific characteristics. For Brazil, 

there is a uni-directional transmission process occurring from the underlying share 

portfolio to its ADR portfolio. This suggests that the pricing information transmission 

mechanism of the Brazilian ADR portfolio is driven by a home factor. The exchange 

rate and the US market index are important pricing factors for ADRs from Brazil, which 

accounts for a large proportion of ADR price changes. For India and China, there is 

                                                        
73Given that Brazil and India are exporters of goods and services, respectively, an appreciation of domestic currency 
against the US dollar will tend to lower the profitability and hence the cash flow of most exporting firms. This may 
have resulted in the lower prices of their cross-border listed ADRs. 
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mutual feedback of information between the ADR portfolio and the respective 

underlying share portfolio. However, the transmission process in the case of India is 

driven by global factors, whereas for China the transmission dynamics between the 

ADR portfolio and underlying share portfolio is home factor driven. Similar to the case 

of Brazil, the US market index and exchange rate are important pricing factors for 

ADRs from India. For China, the US market index and the underlying share portfolio 

are important pricing factors.  

[Insert Table 4.11] 

The variety across countries may be due to having different firms within the portfolio. 

Since underlying firms within the portfolio may concentrate on a specific 

sector/industry, the findings may reflect sector/industry specific features. In the 

following sub-section, the author analyses the transmission dynamics for individual 

firms. The findings are presented according to the sector/industry distribution of the 

underlying firm. This helps to capture possible sector/industry or firm specific 

characteristics.   

4.4.3 Firm Level Transmission 

To gain an insight into the transmission dynamics between cross-listed ADRs and their 

underlying shares, this sub-section looks at individual firms. The testing procedures are 

similar to those used in the previous sub-sections, and start with the Johansen 

co-integration test and then the VAR analysis including FEVD and GIRF.   
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 Co-integration Test 

The unit root test was performed for all variables prior to the formal test for 

co-integration. Specifically, for Brazil, India and Russia, five variables were considered 

for each firm, including the ADR, its underlying stock, the S&P 500 Index, the home 

market index, and the corresponding exchange rates. In the case of China, the variables 

tested were slightly different. These were ADR, underlying stock, the S&P 500 Index, 

the Hong Kong market index, and mainland China’s stock market index. The results of 

the ADF tests suggest that all price series used in this study are I(1). This justifies the 

use of the Johansen co-integration tests. The optimal lag length was chosen according to 

the AIC approach. The results of the Johansen co-integration tests are presented in 

Table 4.12. 

 [Insert Table 4.12 here] 

It can be seen that for Brazil, most cases show one co-integrating relationship at the 5% 

significance level.
74

 In this study there are only two ADR firms from Russia; that is, 

Mechel (ADR MTL) and Mobile Telesystems OJSC (ADR MBT). The results suggest 

that there are three co-integrating relationships for MTL at the 5% significance level, 

whereas no co-integrating relationship exists for MBT at any level of significance. For 

India, in four out of seven cases, one co-integrating relationship exists at the 5% 

significance level.
75

 Finally, co-integrating relationships are found for 10 out 11 cases 

in China. Among the others, nine cases show one co-integrating relationship at the 5% 

significance level, and one case (ADR LFC) exhibits two co-integrating relationships at 

                                                        
74Six cases have no co-integrating relationship at the 5% significance level. These are cases for ADR BBD, BRFS, 
CIG, EPL, ITUB and OIBR. In the case of ADR VALE, there are two co-integrating relationships. 
75For India, three cases have no significant co-integrating relationship. These are cases for ADR HDB, TCL and WIT. 



 

124 

 

the 5% significance level.
76

 Based on these findings, this study applied a pure VAR 

model for cases having no co-integrating relationship, while adopting the VECM model 

for cases having co-integrating relationships. 

 VAR Analysis 

Brazil 

The variance decomposition of the forecast error from the five-variable VAR system 

identifies the relative importance of underlying factors in generating unexpected 

variances in returns on ADR. Table 4.13 displays the results of FEVD for each firm. 

Generally, the pricing information transmission mechanism of ADRs from Brazil is 

home factor driven. The underlying share price is an important pricing factor for most 

Brazilian ADRs, yet there are sector-specific characteristics for the transmission 

dynamics between ADRs and the US market index. In most cases the movement of the 

US market sentiment has a greater impact on ADR price changes compared to that of 

the home market sentiment. However, within the utilities sector, there are four out of six 

ADRs for which price changes are more correlated with the home market sentiment 

movements. There are also firm specific characteristics in the pricing information 

transmission mechanism of ADRs from Brazil. The direction of the transmission 

process, dominant forces in the transmission process and important pricing factor of 

ADRs appear to vary across companies.  

[Insert Table 4.13 here] 

                                                        
76For China, only the case of ADR ZNH does not have a significant co-integrating relationship.  
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Taking a closer look at the utilities sector, we can observe that for most cases, the 

underlying share is the most influential pricing factor for its ADR. For example, for 

ADR EBR, innovations in the underlying share explain nearly 48% of ADR innovations, 

whereas the reverse influences of ADR shocks on the underlying share (ELET3) are 

marginal (0.6%). This suggests that the underlying share (ELET3) is a significant 

pricing factor for ADR EBR; there is a uni-directional transmission of information 

flowing from the underlying share to its ADR. This implies that home factors dominate 

the transmission process between ADR EBR and its underlying share (ELET3).  

Innovations from the currency market also account for a large proportion of ADR 

innovations (25%), indicating a high currency risk for investors.  

Differing from previous evidence presented by Kim et al. (2000), prices for most ADRs 

in the utilities sector are more correlated with the home market sentiment compared to 

the US market sentiment. FEVD of ADR EBR suggests that US market movements 

account for only 6% of ADR shocks, which is much lower than the 18% explained by 

innovations in the Brazilian stock market. Similarly, the prices of ADR EBRB, ELP and 

SBS are more affected by the movement of home market sentiment. Yet ADRs in other 

sectors, for example all ADRs in the consumer goods sector, are more correlated with 

the US market sentiment movements.  

The utilities sector in Brazil is heavily regulated and as such, government may have a 

significant influence on the price of electricity (or water price in the case of companies 

in water distribution).
77

 This interference and control by the government may expose 

                                                        
77A direct comparison of Brazil’s utilities sector may not be possible with that of the other markets because of the 
absence of ADR firms within the sector in other markets. Specifically, there are no ADR firms within the utilities 
sector in the cases of Russia and India, while only one ADR firm from China is within the sector. 
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these companies to significant political risk. Local investors may be in a better position 

to assess the relevant risk and assign a more accurate price. This may result in 

information asymmetry between local and foreign investors (e.g. US investors). As a 

result, within the utilities sector of Brazil, ADR prices are more influenced by home 

market sentiment than by the US market sentiment.  

A small number of ADRs exhibit a different transmission mechanism. For example, for 

ADR ITUB in the financial sector, the underlying share (ITUB3) has the smallest 

influence on ADR prices, among other factors. Innovations in ITUB3 account for only 

about 7% of ADR shocks. This is different from a priori expectation that the underlying 

share is an important pricing factor of its ADR. Secondly, the proportion of underlying 

stock innovations explained by ADR shocks (8%) is greater than the 7% of ADR shocks 

explained by innovations in the underlying stock. This indicates that pricing information 

flows from ADR ITUB to the underlying share (ITUB3). The transmission process 

between ADR ITUB and its underlying stock ITUB3 is driven by global factors. Similar 

findings are observed for another three cases (ADR BAK, GGB and ELP), where the 

pricing information transmission mechanism of ADR is also global factor driven. 

A global factor driven transmission mechanism of ADR ITUB may be attributed to the 

extent to which the underlying firm is exposed to global factors. The results in Panel B 

suggest that the US market accounts for a larger proportion of the underlying share 

(ITUB3) innovations (29%) than the home market (18%). This supports the assumption 

that the underlying firm has large international exposure, resulting in a global factor 

driven transmission mechanism of its ADR.  
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Particular attention should be given to the pricing information transmission mechanism 

of ADR EBRB. The evidence suggests that the information transmission between ADR 

EBRB and its underlying share (ELET5) is marginal. Shocks in the underlying share 

ELET5 account for only 0.033% of ADR shocks. The reverse influences of ADR 

shocks on underlying share innovations are also few (0.882%). Investors should take 

caution in that ADR EBRB and its underlying share ELET5 may be assessed and traded 

as separate securities.  

GIRF analysis was also performed for each case, which helps to capture the impact on 

the dependent variables to shocks from all the variables in the VAR. Table 4.14 below 

reports the GIRF for all 24 ADRs and its corresponding underlying stocks (denoted as 

UND). Responses of an ADR to shocks from other factors in the VAR system are 

compared with those of its underlying share. This shows that ADRs respond differently 

to unit shocks in different factors. The sign and magnitude of ADR responses vary 

across underlying factors. In general, there is a negative response for ADR to shocks in 

currency markets, while there is a positive response to shocks from other underlying 

factors. However, the size and persistence of ADR responses to innovations in other 

factors appear to be firm specific characteristics. 

[Insert Table 4.14 here] 

Using the example of ADR EBR in the utilities sector, it finds that the magnitude of 

ADR responses to underlying stock innovations is the largest, which confirms that the 

underlying stock (ELET3) is the most influential pricing factor for ADR EBR. Its 

reaction to shocks from the underlying share (ELET3) grows in the following two days. 
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This suggests that US investors need time to fully react to new information from 

underlying stock. The responses of ADR EBR to innovations in the underlying stock 

(ELET3) are greater than the other way around. This is in line with FEVD, which 

confirms the home bias hypothesis that information flows occur from the underlying 

stock to the ADR. 

Responses for ADR EBR to a unit shock in exchange rate were -0.016 on day one. This 

indicates that an unexpected appreciation of the Brazilian real against the US dollar will 

result in decreases in ADR prices. Similarly, the magnitude of currency market shocks 

grew over the next three days. US investors under-react to new information from the 

currency market. The responses of ADR EBR to shocks from the home market on day 

one were greater than those to the US market shocks. This suggests that the price 

changes of ADR EBR are more correlated with movement in the home market 

sentiment (Brazil). All shocks appear to persist during the ten-day period. This does not 

necessarily mean that markets are not efficient. Persistence of shocks can be attributed 

to the long run co-integrating relationship in the variables. Since these five variables in 

the case of EBR are cointegrated in the long run, this relationship tends to impose 

permanent effects on ADRs.   

GIRF for its underlying share (ELET3) suggests that the response of the underlying 

share (ELET3) to shocks in the home market is 0.017 on day one, which is greater than 

that for the US market shock on the same day (0.009). This confirms that the underlying 

firm has large local exposure. The sign of stock ELET3’s reactions to the currency 

shocks is negative, indicating that depreciations of the Brazilian real against the US 

dollar will lead to increases in stock prices. Finally, the impact of all shocks on 



 

129 

 

underlying shares is permanent, reflecting the long run co-integrating relationship of 

five factors. Overall, the results of GIRF analysis are consistent with those for FEVD.  

Note that for ADR EBRB, the response of ADR to shocks in the underlying share 

ELET5 is marginal, and vice versa. This is consistent with findings from FEVD analysis. 

ADR EBRB may be treated as a separate security to its underlying share. GIRF analysis 

for ADR ITUB in the financial sector suggests that the size of the ADR ITUB’s 

reactions to underlying stock shocks on day one is 0.018. This is greater than the 

magnitude of responses of the underlying stock ITUB3 to innovations in ADR ITUB 

(0.011). The pricing information flows from underlying stock ITUB3 to ADR ITUB, 

confirming that the transmission process is home factor driven. The shocks tended to 

persist during the 10-day period, which could be due to the long run relationship 

between these variables.  

Overall, for Brazil, 24 ADR firms were analysed using a VAR system. FEVD and GIRF 

analyses were performed for each firm. The findings of FEVD and GIRF analysis are 

consistent. The evidence suggests that for most cases, the pricing information 

transmission mechanism of Brazilian ADRs is in line with the home bias hypothesis, 

where the underlying share price is a significant pricing factor of ADR; the pricing 

information flows from the underlying share to its ADR. Some firms exhibit a global 

factor driven pricing information transmission mechanism. This can be attributed to 

firm specific characteristics. Awareness should also be raised for sector/industry 

specific characteristics for the transmission between ADRs and the US market index. 
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Russia 

In the case of Russia, only two ADR firms were analysed. These are Mobile 

Telesystems OJSC (ADR MTL) and Mechel (ADR MBT). The former is in the basic 

materials sector, while the latter is in the communication sector. The results of FEVD 

and GIRF are reported in Table 4.15 Panel A and B, respectively. The findings for these 

two firms are similar, in that the transmission process between ADR and the underlying 

share is consistent with the global centre hypothesis.  

[Insert Table 4.15 here] 

In Panel A, the findings for ADR MTL suggest that innovations in the underlying share 

(MTLR) explain 6% of shocks in ADR MTL, which is lower than the 26% of 

underlying share shocks explained by the ADR innovations. This suggests that the 

pricing information flows from ADR MTL to the underlying stock MTLR. The 

transmission dynamics between ADR MTL and its underlying share MTLR are driven 

by global factors. Innovations in the US market account for a relatively large portion of 

MTL innovations (47%), compared with 5% accounted for by innovations in the home 

market. This suggests that the price changes of ADR MTL are more correlated with the 

movement in the US market sentiment. This can be partially explained by the large 

international exposure of the underlying firm. The FEVD for the underlying stock 

MTLR suggests that shocks in the US market explain 43% of innovations in the stock, 

whereas unexpected movements in the home market explain only about 5%. This 

supports the idea that the underlying firm has significant international exposure, which 

may have contributed to a global factor driven transmission process. It is interesting to 
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note that shocks in the currency market fail to explain the substantial part of error 

variances of ADR MTL (0.19%). This is different from the a priori expectation that 

currency market shocks will affect ADR innovations.  

Panel B in Table 4.15 presents results of GIRF. Specifically, during the 10-day period, 

ADR MTL’s responses to shocks in the underlying stock MTLR are greater than those 

of the underlying share MTLR to shocks from ADR (with the exception of day one). 

This suggests that the pricing information flows from ADR MTL to underlying share 

MTLR, which is consistent with findings from the FEVD analysis. On day one, ADR 

MTL responds most strongly to the US market movements. This confirms that the US 

market sentiment has a great impact on the prices of ADR MTL. It is worth noting that 

in a ten-day period, the responses of ADR MTL to shocks from the currency market are 

zero, indicating that unexpected movements of the currency market have little influence 

on prices of ADR MTL.  

Similar evidence is found for ADR MBT. Results from FEVD show that innovations in 

underlying stock MTO account for 7% of ADR MBT shocks, compared to the reverse 

influence of 12%. This indicates that the transmission process occurs from ADR MBT 

to the underlying share MTO; the transmission mechanism for ADR MBT is global 

factor driven. Unexpected movements in the US market sentiment explain the largest 

portion of ADR MBT innovations (35%). This indicates that the US market is an 

important pricing factor of ADR MBT. The next important pricing factor is the home 

market sentiment (9.7%). Shocks in the currency market have a marginal impact on 

ADR price movements. This may indicate that US investors will not suffer high 

currency risk when investing in ADR MBT. Overall, the findings of GIRF are 
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consistent with those of FEVD, which support a global factor driven pricing information 

transmission process. For both ADR MBT and the underlying stock MTO, all shocks 

are transitory, and die out quickly after day one.  

To conclude, the findings for two Russian ADRs are similar. Regarding the pricing 

information transmission mechanism of ADR, there is a mutual feedback transmission 

between ADR and its underlying share. The main forces in this transmission process are 

dominated by global factors, which result in a transmission of information flowing from 

an ADR to its underlying share. In both cases, the US market sentiment is a significant 

pricing factor of an ADR, whereas the underlying share has a relatively small impact on 

ADR prices. In the case of ADR MTL, the underlying firm is in the iron/steel sector and 

Russia is the largest exporter of iron in the world. In this regard, the firm is exposed to 

large global factors. The transmission mechanism of its ADR is global factor driven. 

For ADR MBT, the underlying company is the monopoly company in the 

communications sector of Russia. Telecommunication firms are generally large and 

operate in a global market (e.g. SingTel). As such, these firms may be more exposed to 

global factors. 

India 

In this study, seven Indian ADR firms were analysed within the VAR framework. 

Results of FEVD and GIRF are reported in Table 4.16 and Table 4.17, respectively. As 

can be seen from Table 4.16, the underlying stock is a significant pricing factor for most 

Indian ADRs, yet the transmission process between the ADR and its underlying share 

shows sector-specific characteristics. For example, for ADR SLT in the basic materials 
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sector, the influences of ADR shocks on underlying stock shocks are greater than the 

reverse impact.
78

 This indicates that the transmission between ADR SLT and its 

underlying share (STLT) is global factor driven. This may be because the underlying 

firm has great international exposure, as the underlying share is more sensitive to 

unexpected movements in the US market than those in the home market.  

[Insert Table 4.16 here] 

For ADR TTM in the consumer goods sector, FEVD results suggest a home factor 

driven transmission mechanism; the underlying share (TTMT) shocks account for about 

19% for ADR variances, much higher than the 12% for stock shocks explained by ADR 

innovations. This means that the pricing information flows from the underlying share to 

ADR. The transmission mechanism of ADRTTM is home factor driven.  

The transmission dynamics are similar for firms within the same sector. This 

strengthens the explanation that sector specific characteristics have an influence on the 

pricing information transmission mechanism of ADRs. For instance, findings for ADRs 

in the financial sector (HDB and IBN) show that information flows occur from the ADR 

to its underlying share. This is consistent with the global centre hypothesis. This may be 

attributed to the extent to which the financial sector in India interacts with global 

economies. Despite the different extent of international exposure for the underlying firm, 

the financial sector per se is more likely to be influenced by global risk factors.  

                                                        
78The financial statement of the firm in question does not specifically provide international sales in its financial 
statements. However, in the light of the thesis aim, and the context of the argument of the thesis specific % of 
international sales of the firm may not have any relevance. 
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ADRs in the technology sector also share a similar pricing information transmission 

mechanism. Specifically, for all cases the transmission process between the ADR and 

its underlying stock is home factor driven. This may be because the technology sector in 

India is relatively segmented and tends to be dominated by local factors; as such, the 

information transmits from the underlying share traded in the home market to the ADR 

listed in the US market. 

In most cases, changes of ADRs are more correlated with the US market than with the 

home market movements. Specifically, innovations in the US market account for the 

largest portion of shocks in ADRs, ranging from nearly 25% to 32%. ADR TCL appears 

to be the only exception. Shocks from its underlying share (TCOM) are the most 

influential factor, and account for about 45% of error variances for ADR TCL. With the 

exception of ADRs in the technology sector, currency market movements explain a 

relatively large proportion of innovations in ADRs.
79

 This is particularly true for ADR 

IBN (financial sector) and SLT (basic materials sector). Currency market innovations 

account for 32% and 22% of ADR IBN and SLT error variances, respectively. This 

indicates that US investors may encounter high currency risks in investing in these 

ADRs.  

Table 4.17 below presents the GIRF for seven Indian ADRs and that for corresponding 

underlying shares. By comparing the magnitude of ADRs’ reactions to innovations in its 

underlying shares and that for the reverse influence, there are mixed findings for this 

transmission dynamics. All ADRs (except ADR TCL) responded most strongly to 

                                                        
79Note that unexpected movements in currency market account for a relatively small proportion of innovations in 
ADRs in the technology sector. This may be because the sector is segmented with the global economies and hence is 
less affected by fluctuations in the currency market. 
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innovations in the US market on day one. This indicates that the US market sentiment 

has a great impact on Indian ADR prices. For cases having a long run relationship in the 

variables, there are permanent shocks, which do not vanish during ten days after the 

shock. However, this does not mean market inefficiency. For cases which do not have a 

long run co-integrating relationship, responses of ADRs are mostly completed by day 

one. Overall, the findings from GIRF are consistent with those for FEVD. 

[Insert Table 4.17 here] 

VAR analysis for seven Indian ADRs suggests that for all cases there is a mutual 

feedback of transmission between the ADR and its underlying shares. Among other 

factors, the underlying share is a significant pricing factor for most ADRs, yet there are 

sector/industry specific patterns for transmission dynamics between Indian ADRs and 

their underlying shares. For instance, ADRs in the basic materials sector and in the 

financial sector have global factor driven transmission mechanisms, whereas ADRs in 

communications, consumer goods and technology sectors exhibit home factor driven 

transmission mechanism. This may be attributed to the extent to which the underlying 

sector is exposed to local or global factors. In India, the technology sector may tend to 

be dominated by local factors, while its financial sector interacts more with global 

markets and hence is more affected by global factors.  

China 

For China, 11 ADR firms were analysed in this study using a VAR system. The 

underlying factors used in the case of China are slightly different from those for the 

other three BRICs nations. These include underlying shares, the US market index and 
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stock market indexes for mainland China and Hong Kong. Table 4.18 presents findings 

of FEVD for each firm. It can be seen that for all ADRs, the pricing information 

transmission mechanism is home factor driven; the underlying share is the most 

significant pricing factor of ADR.  

[Insert Table 4.18 here] 

Specifically, innovations in the underlying share explain a large portion of ADR shocks, 

which range from nearly 31% to 66%. This suggests that the underlying share is the 

most influential pricing factor of its ADR. This is in line with previous international 

evidence (e.g. Kim et al., 2000). For all cases, the impacts of underlying H-share 

innovations on ADR shocks are greater than the reverse effects. This indicates that the 

transmission process between the ADR and its underlying share occurs from the 

underlying H-share to its ADR. The pricing information transmission mechanism of 

ADRs from China is home factor driven.  

The US market is the next most important factor of ADR prices. Movements in the 

Hong Kong stock market also have impacts on ADR prices, which are smaller than 

those in the US market. However, mainland China’s stock market has marginal impacts 

on ADR prices. Shocks in the Shanghai A Share Index explain no more than 2% of 

ADR innovations (except 2.7% for SHI). This is consistent with findings at market level 

analysis, that the Chinese stock market remains segmented with other major stock 

markets.  

Both the US and Hong Kong market sentiment have impacts on the prices of underlying 

shares. The US market shocks, among other underlying factors, explain the largest 
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proportion of innovation in underlying shares for most cases (except stock CSA). This 

implies that all these stocks have great exposure to global factors. Impacts of shocks in 

the Chinese stock market (mainland) on these H-shares are marginal, ranging from 0.3% 

to 2.7%. This confirms that China’s stock market is still segmented. 

GIRF traces the impact and persistence of shocks in one variable to innovations of other 

variables. Table 4.19 below presents the GIRF for both ADRs and the underlying shares.  

As can be seen, for all cases, ADR responds to shocks in the corresponding underlying 

share most strongly compared to innovations from other underlying factors. This is 

consistent with FEVD analysis that the underlying share is the most important factor for 

ADR prices. With the exception of ADR ZNH, responses of all ADRs grew on day two 

and persisted afterwards. This may reflect that US investors need time to digest new 

information from underlying shares. The persistence of shocks does not mean market 

inefficiency but are the permanent effects due to the long-run co-integrating relationship 

of these factors. Note that only for ADR ZNH responses to shocks from other factors 

are transitory, which are fully completed by day one. This is also true for its underlying 

share (CSA).  

[Insert Table 4.19 here] 

To conclude, the results for 11 Chinese ADRs are consistent. The transmission process 

between Chinese ADRs and underlying H-shares occurs from stock to ADR. This is in 

line with the home bias hypothesis. Compared with findings for Brazil, Russia and India, 

there are no apparent firm or sector/industry specific characteristics in the pricing 

information transmission mechanism of Chinese ADRs. The US market sentiment has a 
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great impact on the price changes of H-share sponsored ADRs. Unexpected movements 

in Hong Kong market sentiment have influences on the ADR prices, whereas China’s 

mainland market sentiment does not affect the prices of ADRs. This can be attributed to 

the segmentation of China’s stock market from global markets. Please refer to 

Table 4.20 below for a summary of the main findings for all companies studied in this 

essay.   

[Insert Table 4.20] 

4.5 Concern about Non-Synchronous Trading  

This study used daily data to investigate the transmission dynamics at three levels, 

including transmission between stock market indexes, between constructed portfolios 

and between an individual ADR and its underlying share. Given that the six markets 

tested are located in different time zones, research on interdependence of cross-border 

markets using daily data may raise the problem of non-synchronous trading periods. To 

mitigate the problem, one of the solutions is to use weekly data based on Wednesday 

closing prices.
80

 This can also help to control the possible weekend or holiday effects in 

the data. However, the trade-off is that the use of weekly data may not be able to 

capture the short-run dynamics. This essay re-examines the issues using Wednesday 

data deriving from daily data. The findings are not materially different from those for 

daily data.  

                                                        
80Wednesday closing prices are widely used to collect weekly observations. This helps to mitigate the ‘weekend 
effect’ on stock prices, where the average return for Monday (close Friday to close Monday) is significantly negative. 
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4.6 Conclusion 

This chapter has investigated the pricing information transmission mechanism of ADRs 

from the BRICs nations. As one of the essays in this thesis, it seeks to determine 

whether the pricing basis of ADRs from these emerging markets is theoretically 

supported. Fundamentally, ADRs are identical assets to their underlying shares; both 

securities represent the ownership of the same underlying company. Essentially, ADRs 

are derivatives that derive their value from the performance of their underlying shares. 

As such, underlying share prices are an important pricing factor of ADRs. In efficient 

and frictionless markets, the pricing information should quickly flow from the 

underlying shares to their ADRs when new information is released to the market in 

order to ensure price parity. By studying the transmission dynamics between ADRs 

from the BRICs nations and underlying factors, this chapter provides an understanding 

of the theoretical basis of the ADR pricing mechanism. The findings also help to 

understand the market efficiency and the integration of ADR markets and their 

underlying stock markets. 

Prior studies in this area have focused mainly on developed markets, with limited 

attention given to emerging markets. The majority of the analysis was conducted under 

a VAR framework. The evidence from these studies shows that there is a uni-directional 

transmission process occurring from the underlying share to the ADR. This is consistent 

with the home bias hypothesis. However, it is worth noting that the pricing information 

transmission mechanism of emerging market ADRs can be quite different. This is 

because the transmission dynamics between cross-border listed shares are affected by 

several factors, including the extent to which markets are efficient and integrated. 
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Industry/sector-specific characteristics and firm-specific characteristics of the 

underlying companies also impact on the transmission process of information flows 

between ADRs and their ordinary shares. It is well known that emerging markets are 

generally less informationally efficient and are relatively segmented with global markets. 

As such, the pricing information transmission mechanism of ADRs from emerging 

markets is not intuitively obvious.  

This study extends the existing literature by examining the relevance in four leading 

emerging markets around the world – namely the BRICs. In this study these four 

nations were viewed as being representative of worldwide emerging markets. The 

findings of this research are expected to have important implications for similar 

emerging markets. This research distinguished itself by providing a thorough analysis of 

information transmission at three levels. These were the transmission between the US 

market and the stock markets of the BRICs countries, between ADR portfolio and 

underlying share portfolio on a country-by-country basis, and between a firm’s ADR 

and its underlying share.  

Studying the transmission process at the market level helps to test whether the global 

centre hypothesis holds for the BRICs nations. This has important implications for 

international market integration. The evidence supports the idea that the US market 

plays a leading role, where the information runs from the US market to the BRICs’ 

stock markets. This suggests that the US market is reasonably interactive with the four 

BRICs countries’ emerging stock markets. However, equity markets within the BRICs 

grouping had relatively low interdependence, suggesting that emerging markets are at 

least mildly segmented from each other. Hong Kong acted as a leading market within 
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the BRICs. Among the four BRICs markets, China’s stock market (mainland) was the 

most segmented market, which was affected only by Hong Kong’s.  

The transmission dynamics between cross-border listed ADRs and underlying shares 

were then tested at the portfolio and firm levels, respectively. The portfolio-based 

analysis suggested that the pricing information transmission mechanism of ADRs varied 

across countries. For Brazil and China, information flows occurred from the underlying 

share portfolio to the ADR portfolio, which is consistent with the expectation. This 

suggests that home factors dominate the transmission dynamics between ADRs and 

their underlying shares. For Brazil, such a transmission process was unidirectional, 

whereas there was a mutual feedback transmission in the case of China. Different from 

the findings for Brazil and China, the pricing transmission mechanism of ADRs from 

India was global factor driven. The pricing information flowed from ADRs to their 

underlying shares. This may be attributed to the global exposure of the underlying firm. 

Investors need to be cautious when considering investing in overall Indian ADRs, which 

calls for a further analysis at the firm level.  

The firm level analysis reveals more information about the transmission dynamics 

between ADRs and the underlying factors. For Brazil, there is a mutual feedback 

transmission between the ADR and its underlying share in the large number of 

companies tested. In the majority of these firms, the underlying share was a significant 

pricing factor for its ADR, with a home factor driven transmission mechanism. 

However, one should be cautious as there are firm and sector/industry characteristics. A 

uni-directional transmission process from underlying share to ADR or a global factor 
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driven transmission process where information flows from underlying share to ADR can 

be caused by unique firm characteristics.  

The findings for Russia are contrary to the theory. The pricing information flows from 

the underlying shares to their ADRs, suggesting that global factors dominate the 

transmission process. Similar results are found for Indian ADRs in the basic materials 

sector and the financial sector. This could be attributed to the extent to which the 

underlying industry/sector and firms are globally exposed. Caution should be taken 

when investing in Russian and Indian ADRs. For ADRs from China, the findings are 

consistent across firms. There was a mutual feedback transmission between the ADR 

and its underlying share; the underlying share is the most important pricing factor of its 

ADR; the transmission mechanism of ADRs is driven by the home factor. The variety 

of the pricing information transmission mechanism at an individual firm level had 

important implications for investors in terms of international diversification and risk 

management. The dominant information forces were found to be different across firms, 

indicating potential diversification benefits in investments in ADRs from the BRICs 

countries.  

The overall results of this study suggest that the pricing basis for Brazilian and Chinese 

ADRs is theoretically supported. For Indian ADRs, caution needs to be taken as the 

pricing behaviour of ADRs tends to be affected by the sector of the underlying firm.  

Finally, for Russia, the ADR pricing basis may not be supported by the theory. The 

results for Russia may be driven by the unique characteristics of the underlying firms 

which have large global exposure. Since the Russian market does not have a large 
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number of ADR issuing firms, from a general economic perspective, specific 

characteristics of these two firms dominate.  

Apart from the pricing information transmission mechanism, this thesis also explores 

the macroeconomic transmission mechanism of ADRs from the BRICs. These two 

studies together will offer insight into the nature of ADRs as a viable investment from a 

theoretical perspective. The analysis helps to explain whether ADRs from the BRICs 

remain fundamentally similar, or have evolved closer to developed market securities. 

This will be of interest to investors and also have important implications for the LOP, 

market efficiency and market integration. In the next chapter, the author will investigate 

the linkages between ADR markets and the respective home country’s macroeconomic 

fundamentals.  
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Appendix to Chapter 4 

 

Appendix 1 Tables 

Table 4.1 National Stock Market Indexes over 03/01/2000-13/03/2013 

This table presents the data for the market level analysis. In this study, there are six stock market 
indexes that are used to test the dynamic transmission between broad stock markets. The name of the 
index, total number of observations and the corresponding sample period are displayed.  

Countries Stock market indexes Observations Sample period 

US S&P 500 Index 3443 03/01/2000-13/03/2013 

Brazil Bovespa Stock Index 3443 03/01/2000-13/03/2013 

Russia MICEX Index 3443 03/01/2000-13/03/2013 

India S&P CNX Nifty 3443 03/01/2000-13/03/2013 

Mainland China Shanghai A Share Index 3443 20/10/2000-13/03/2013 

HK Hang Seng Index 3443 03/01/2000-13/03/2013 

Data source: DataStream 

http://www.bloomberg.com/apps/quote?ticker=NIFTY:IND
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Table 4.2 ADRs listed on NYSE and Underlying Stocks Traded in the BRICs Markets 

This table displays firms by alphabetical order including their NYSE symbol. The name, industry, sector, and local stock market symbol for each of these firms are 
presented as well. The ADR ratio indicates the number of underlying stocks that are represented by one ADR share. This study focuses a general sample period after 2000. 
The specific starting date of the research period varies across firms, which is determined by the listing dates of its ADRs and underlying stocks.  

Panel A Brazil 

24 ADRs and their underlying stocks 

 

 Company Industry Sector Bovespa Symbol NYSE Symbol ADR Ratio Sample Period 

1 Cia de Bebidas das Americas- Pref Beverages Consumer AMBV4:BZ ABV 1:1 03/01/2000-13/03/2013 

2 Cia de Bebidas das Americas- Com Beverages Consumer AMBV3:BZ ABV.C 1:1 03/01/2000-13/03/2013 

3 Braskem S.A. Chemicals Basic Materials BRKM3:BZ BAK 1:1 03/01/2000-13/03/2013 

4 Banco Bradesco S.A. Banks Financial BBDC3:BZ BBD 1:1 03/01/2000-13/03/2013 

5 BRASIL FOODS SA Food Consumer BRFS3:BZ BRFS 1:1 20/10/2000-13/03/2013 

6 Companhia Brasileira de 

Distribuicao-CBD Food Consumer PCAR4:BZ CBD 1:1 03/01/2000-13/03/2013 

7 Cia Energetica de Minas Gerais Electric Utilities CMIG3:BZ CIG 1:1 03/01/2000-13/03/2013 

8 CPFL Energia S.A. Electric Utilities CPFE3:BZ CPL 1:2 29/09/2004-13/03/2013 

9 Centrais Eletricas Brasileiras S.A. Electric Utilities ELET3:BZ EBR 1:2 03/01/2000-13/03/2013 

10 Centrais Eletricas Brasileiras S.A.-Pref Electric Utilities ELET5:BZ EBR.B 1:1 03/01/2000-13/03/2013 

11 Companhia Paranaense de Energia Electric Utilities CPLE3:BZ ELP 1:2 03/01/2000-13/03/2013 

12 Embraer SA Aerospace/Defense Industrial Goods EMBR3:BZ ERJ 1:4 21/07/2000-13/03/2013 

13 Gerdau S.A. Iron/Steel Basic Materials GGBR3:BZ GGB 1:1 03/01/2000-13/03/2013 

14 Gol Linhas Aereas Inteligentes SA Airlines Consumer GOLL4:BZ GOL 1:1 24/06/2004-13/03/2013 

15 Itau Unibanco Holding S.A. Banks Financial ITUB3:BZ ITUB 1:1 02/07/2001-13/03/2013 

16 Oi SA Telecommunications Communications OIBR3:BZ OIBR 1:3 19/11/2001-13/03/2013 

17 Petroleo Brasileiro S.A. Oil & Gas Energy PETR3:BZ PBR 1:2 03/01/2000-13/03/2013 

18 Petroleo Brasileiro-Petrobras - Pref Oil & Gas Energy PETR4:BZ PBR.A 1:2 03/01/2000-13/03/2013 

19 Companhia de Saneamento Basico do 

Estado de Sao Paulo Water Utilities SBSP3:BS SBS 1:1 

14/05/2002-13/03/2013 

 

20 Companhia Siderurgica Nacional S.A. Iron/Steel Basic Materials CSNA3:BS SID 1:1 03/01/2000-13/03/2013 

21 TIM Participacoes S.A. Telecommunications Communications TIMP3:BZ TSU 1:1 03/01/2000-13/03/2013 

22 Vale S.A Iron/Steel Basic Materials VALE3:BZ VALE 1:1 21/03/2002-13/03/2013 

23 Vale - Pref Iron/Steel Basic Materials VALE5:BZ VALE.P 1:1 03/01/2000-13/03/2013 

24 Telefonica Brasil, S.A. Telecommunications Communications VIVT3:BZ VIV 1:1 03/01/2000-13/03/2013 
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Panel B Russia 

Two ADRs and their underlying stocks 

 

 Company Industry Sector RTS Symbol NYSE Symbol ADR Ratio Sample Period 

1 Mobile Telesystems OJSC Telecommunications Communications MTO MBT 1:2 15/10/2003-13/03/2013 

2 Mechel Iron/Steel Basic Materials MTLR MTL 1:1 13/01/2009-13/03/2013 

Panel C India 

Seven ADRs and their underlying stocks 

 Company Industry Sector 

Natl India 

Symbol NYSE Symbol ADR Ratio Sample Period 

1 HDFC Bank Ltd Banks Financial HDFCB HDB 1:3 20/07/2001-13/03/2013 

2 ICICI Bank Ltd Banks Financial ICICIBC IBN 1:2 29/03/2000-13/03/2013 

3 Infosys Ltd Computers Technology INFO INFY 1:1 03/01/2000-13/03/2013 

4 Sterlite Industries India Ltd Mining Basic Materials STLT SLT 1:4 19/06/2007-13/03/2013 

5 Tata Communications Ltd Telecommunications Communications TCOM TCL 1:2 15/08/2000-13/03/2013 

6 Tata Motors Ltd Auto Manufacturers Consumer Goods TTMT TTM 1:5 27/09/2004-13/03/2013 

7 Wipro Ltd Computers Technology WPRO WIT 1:1 19/10/2000-13/03/2013 

Panel D China 

11 ADRs and their underlying stocks 

 

 Company Industry Sector SEHK Symbol NYSE Symbol ADR Ratio Sample Period 

1 Aluminum Corp of China Ltd Mining Basic Materials ALUM  (2600)  ACH 1:25 12/12/2001-13/03/2013 

2 China Eastern Airlines Corp Ltd Airlines Consumer Goods CHEA (670) CEA 1:50 03/01/2000-13/03/2013 

3 China Telecom Corp Ltd Telecommunications Communications CTC (728) CHA 1:100 15/11/2002-13/03/2013 

4 Guangshen Railway Co Ltd Transportation Industrial GHEN (525) GSH 1:50 03/01/2000-13/03/2013 

5 Huaneng Power International Inc Electric Utilities HPI (902) HNP 1:40 03/01/2000-13/03/2013 

6 China Life Insurance Co Ltd Insurance Financial CLS (2628) LFC 1:15 18/12/2003-13/03/2013 

7 Petro China Co Ltd Oil&Gas Energy PECH (857) PTR 1:100 07/04/2000-13/03/2013 

8 Sinopec Shanghai Petrochemical Co Ltd Chemicals Basic Materials SHPI (338) SHI 1:100 03/01/2000-13/03/2013 

9 China Petroleum& Chemical Corp Oil&Gas Energy CHPE (386) SNP 1:100 19/10/2000-13/03/2013 

10 Yanzhou Coal Mining Co Ltd Coal Energy YNCL (1171) YZC 1:10 03/01/2000-13/03/2013 

11 China Southern Airlines Co Ltd Airlines Consumer Goods CSA (1055) ZNH 1:50 03/01/2000-13/03/2013 

Data source: DataStream   
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Table 4.3 Descriptive Statistics for Returns on ADR and Underlying Stock 

This table provides descriptive statistics for both ADR returns and stock returns. Both mean returns and standard deviations of returns are expressed as a 
percentage. Skewness, kurtosis, Jarque-Bera statistics are used to determine whether the residuals of the return series follow a normal distribution. Under the 
null of normal distribution, the Jarque-Bera statistic has an asymptotic chi-square distribution with two degrees of freedom, while the skewness should equal 
zero and kurtosis should equal 3. Q (n) and 𝑄2(𝑛) denotes Lung-Box test statitics with n lags for returns and residuals, respectively. Specifically, Q (20) 
denotes the Ljung-Box statistics for twentieth-order serial correlation of the returns. Under the null hypothesis of serial independence, the Ljung-Box statistic 
follows the chi-squared distribution with 20 degrees of freedom. ***, **, * represent rejections of the null hypothesis at the 1% 5% and 10% levels, 
respectively. 
Panel A Brazil 

24 ADR issuing firms 

 Company  Mean (%) Std. Dev.(%) Skewness Kurtosis Jarque-Bera Q(20) 𝑄2(20) 

1 Cia de Bebidas das Americas-Pref 

 

ADR 0.083 2.470 -0.018 11.609 10630.64*** 67.175*** 67.199*** 

UND 0.095 1.912 -0.021 9.016 5190.449*** 46.459*** 45.562*** 

2 Cia de Bebidas das Americas- Com 

 

ADR 0.142 3.675 23.561 1077.532 1.66E+08*** 17.235 16.548 

UND 0.101 1.910 -0.099 12.844 13905.3*** 32.124** 31.069** 

3 Braskem S.A. 

 

ADR 0.018 3.249 0.121 7.022 2328.435*** 54.298*** 47.533*** 

UND 0.020 2.879 -1.189 75.805 760997.6*** 10.962 10.850 

4 Banco Bradesco S.A. 

 

ADR 0.056 3.356 -0.171 20.100 41951.04*** 97.644*** 70.378*** 

UND 0.132 5.626 0.083 10.557 8194.478*** 65.771*** 39.925*** 

5 BRASIL FOODS SA 

 

ADR 0.090 2.909 0.231 9.251 5292.248*** 55.052*** 55.072*** 

UND 0.091 2.167 1.924 25.027 67351.55*** 52.913*** 52.790*** 

6 Companhia Brasileira de Distribuicao-CBD 

 

ADR 0.035 2.708 0.315 8.806 4891.965*** 32.768** 31.785** 

UND 0.036 2.192 0.194 5.558 960.2661*** 22.030 20.794 

7 Cia Energetica de Minas Gerais 

 

ADR 0.033 3.035 -1.123 8.451 4270.391*** 40.925*** 40.850*** 

UND 0.048 2.494 -0.358 7.251 2664.984*** 72.314*** 63.073*** 

8 CPFL Energia S.A. 

 

ADR 0.058 2.419 -0.083 11.483 6613.518*** 59.876*** 53.567*** 

UND 0.041 1.860 -0.124 6.807 1337.025*** 45.508*** 46.106*** 

9 Centrais Eletricas Brasileiras S.A. ADR -0.032 4.062 -0.079 7.974 3551.449*** 91.296*** 58.812*** 

UND -0.029 2.903 -0.411 10.254 7644.211*** 40.490*** 30.643** 

10 Centrais Eletricas Brasileiras S.A. –Pref 

 

ADR -0.017 3.918 0.207 15.289 21682.58*** 93.146*** 37.829*** 

UND 0.011 2.080 0.946 283.507 11285149*** 6.460 4.492 

11 Companhia Paranaense de Energia 

 

ADR 0.015 3.015 0.042 6.376 1635.437*** 55.246*** 53.961** 

UND 0.021 2.434 -0.205 10.260 7584.545*** 65.890*** 44.789*** 

12 Embraer SA 

 

ADR 0.019 2.718 -1.269 25.653 71404.66*** 43.771*** 27.273* 

UND 0.021 2.496 -0.142 7.6370 2965.788*** 22.383 22.497 

13 Gerdau S.A. 

 

ADR 0.056 3.273 -0.321 9.118 5427.808*** 49.174** 45.629*** 

UND 0.067 2.647 -0.350 15.393 22098.07*** 37.206** 38.063*** 
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14 Gol Linhas Aereas Inteligentes SA 

 

ADR 0.009 3.648 0.188 12.589 8724.917*** 61.781*** 53.240*** 

UND -0.030 3.234 -0.033 8.731 3111.887*** 36.912** 36.149*** 

15 Itau Unibanco Holding S.A. 

 

ADR 0.058 3.082 0.102 11.771 9789.415*** 80.041*** 78.262*** 

UND 0.054 2.044 -0.124 9.481 5348.471*** 68.968*** 68.911*** 

16 Oi SA 

 

ADR -0.015 3.132 -0.171 8.449 3667.001*** 18.034 18.264 

UND -0.001 2.733 -1.552 34.159 120600.9*** 27.575 16.917 

17 Petroleo Brasileiro S.A. 

 

ADR 0.027 2.937 -0.085 12.079 11283.67*** 91.132*** 89.734*** 

UND 0.029 2.334 0.025 7.106 7046.607*** 66.590*** 58.713*** 

18 Petroleo Brasileiro-Petrobras – Pref 

 

ADR 0.031 2.907 -0.099 10.007 7046.607*** 89.650*** 89.993*** 

UND 0.034 2.236 -0.081 6.791 2064.679*** 61.491*** 54.594*** 

19 Vale – Pref 

 

ADR 0.076 2.878 -0.293 8.163 3179.565*** 42.572*** 41.721*** 

UND 0.067 2.429 -0.034 6.559 1492.853*** 58.398*** 47.246*** 

20 Companhia de Saneamento Basico do 

Estado de Sao Paulo 

ADR 0. 033 3.951 -0.914 15.206 21848.66*** 49.139*** 48.639*** 

UND 0.035 0.029 -0.860 15.905 24311.21*** 68.987*** 66.389*** 

21 TIM Participacoes S.A. 

 

ADR 0.003 3.287 -0.263 7.819 3369.715*** 40.389*** 40.685*** 

UND 0.022 3.148 -0.047 8.657 4591.377*** 28.916* 27.293* 

22 Vale S.A (CSN) 

 

ADR 0.072 2.911 -0.366 11.931 9582.304*** 78.643*** 78.747*** 

UND 0.066 2.357 -0.121 8.121 3136.605*** 59.591*** 58.014*** 

23 Vale – Pref 

 

ADR 0.059 2.863 -0.236 9.884 6829.858*** 72.394*** 71.698*** 

UND 0.061 2.248 -0.061 6.859 2138.342*** 74.238*** 73.179*** 

24 Telefonica Brasil, S.A. ADR 0.005 2.483 -0.162 8.919 5039.952*** 36.758** 39.336*** 

UND 0.020 2.044 -0.429 8.841 4999.691*** 27.276 9.469 

Panel B Russia 

Two ADR issuing firms 

 Company  Mean (%) Std. Dev. (%) Skewness Kurtosis Jarque-Bera Q(20) 𝑄2(20) 

1 Mobile Telesystems OJSC ADR 0.036 3.230 -0.318 15.512 16055.55*** 155.97*** 155.98*** 

  UND 0.032 2.426 -0.759 18.266 24078.1*** 91.816*** 92.257*** 

2 Mechel ADR 0.032 4.554 0.213 6.630 604.677*** 22.641 19.286 

  UND 0.027 3.407 0.339 5.908 403.370*** 27.963 18.525 

Panel C India 

Seven ADR issuing firms 

 Company  Mean (%) Std. Dev.(%) Skewness Kurtosis Jarque-Bera Q(20) 𝑄2(20) 

1 HDFC Bank Ltd ADR 0.085 2.822 0.122 9.914 6060.12*** 93.009*** 58.747*** 

  UND 0.087 2.094 0.257 15.492 19786.040*** 42.177*** 41.752*** 

2 ICICI Bank Ltd ADR 0.031 3.566 -0.073 11.588 10390.31*** 39.706*** 38.212*** 

  UND 0.045 2.927 -0.019 8.408 4119.94 *** 85.776*** 64.401*** 

3 Infosys Ltd ADR 0.004 3.311 -0.366 15.858 23788.33*** 49.970*** 46.446*** 

  UND 0.031 2.634 -0.584 13.007 14557.41*** 72.223** 41.725*** 
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Data source: DataStream 

4 Sterlite Industries India Ltd ADR -0.047 3.614 -0.151 7.918 1513.85*** 65.691*** 56.185*** 

  UND -0.024 3.286 0.117 6.057 586.313*** 37.664*** 36.575*** 

5 Tata Communications Ltd ADR -0.017 3.430 0.031 15.992 23075.5*** 52.858*** 36.069*** 

  UND -0.001 3.026 -0.990 24.451 63442.8*** 25.393 18.860 

6 Tata Motors Ltd ADR 0.050 3.059 0.555 12.002 7566.173*** 68.729*** 62.030*** 

  UND 0.060 2.813 -0.205 7.344 1750.611*** 54.518*** 35.515** 

7 Wipro Ltd ADR 0.022 3.179 0.347 14.902 19153.9*** 51.320*** 42.002*** 

  UND 0.022 2.801 -0.291 11.012 8696.596*** 27.002 27.258* 

Panel D China 

11 ADR issuing firms 

 Company  Mean (%) Std. Dev. (%) Skewness Kurtosis Jarque-Bera Q(20) 𝑄2(20) 

1 Aluminum Corp of China Ltd ADR 0.028 3.469 0.373 6.584 1638.825*** 45.305*** 45.307*** 

  UND 0.028 3.326 0.363 7.596 2648.276*** 37.575*** 21.980 

2 China Eastern Airlines Corp Ltd ADR 0.038 3.611 1.404 24.179 65464.91*** 35.647** 35.628** 

  UND 0.037 3.453 1.579 28.899 97632.91*** 44.759*** 42.707*** 

3 China Telecom Corp Ltd ADR 0.038 2.704 0.386 9.768 5206.538*** 152.79*** 132.21*** 

  UND 0.038 2.427 0.188 9.022 4084.359*** 72.354*** 72.382*** 

4 Guangshen Railway Co Ltd ADR 0.044 2.570 0.159 7.579 3021.282*** 49.615*** 42.363*** 

  UND 0.043 2.463 0.206 7.730 3233.108*** 39.732*** 40.470*** 

5 Huaneng Power International Inc ADR 0.060 2.629 0.101 7.123 2444.239*** 68.452*** 58.976*** 

  UND 0.061 2.555 0.138 6.765 2043.620*** 43.279*** 41.759*** 

6 China Life Insurance Co Ltd ADR 0.066 2.677 0.284 7.388 1964.835*** 93.432*** 59.103*** 

  UND 0.066 2.456 0.023 8.096 2607.316*** 44.645*** 59.103*** 

7 Petro China Co Ltd ADR 0.065 2.399 0.009 8.501 4252.388*** 79.396*** 64.844*** 

  UND 0.065 2.304 0.151 9.754 6423.078*** 46.560*** 35.760*** 

8 Sinopec Shanghai Petrochemical Co Ltd ADR 0.027 3.230 0.242 7.528 2973.942*** 22.090*** 17.705 

  UND 0.027 3.184 0.246 6.376 1669.460*** 35.673*** 33.770** 

9 China Petroleum& Chemical Corp ADR 0.053 2.683 0.187 8.725 4433.924*** 87.028*** 58.812*** 

  UND 0.054 2.488 0.106 7.689 2969.265*** 76.765*** 73.694*** 

10 Yanzhou Coal Mining Co Ltd ADR 0.061 3.426 0.165 7.997 3596.315*** 50.421*** 48.841*** 

  UND 0.062 3.387 0.188 7.681 3163.059*** 65.342*** 46.960*** 

11 China Southern Airlines Co Ltd ADR 0.027 3.612 -0.320 12.903 14122.36*** 34.207** 32.912** 

  UND 0.038 3.496 0.439 8.826 4977.687*** 24.873 22.956 
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Table 4.4 Augmented Dickey-Fuller (ADF) Tests for Stationarity 

This table provides the results of two forms of ADF test for six market indexes tested in this study. The 
two forms of ADF test are the test with intercept and no trend and the test with intercept and trend. The 
ADF test statistics are reported for the six stock market indexes. The null hypothesis of a unit root 
(non-stationary) can be rejected if the ADF test statistic is less than the critical value at the chosen level 
of significance. ***, **, * represent rejections of the null hypothesis of a unit root at the 1%, 5% and 10% 
levels, respectively. 

 Price level First differences level 

Stock Index 

ADF test statistics 

without trend 

ADF test statistics 

with trend and 

intercept 

ADF test statistics 

without trend 

ADF test statistics 

with trend and 

intercept 

S&P 500 Index -1.875 -2.063 -45.617*** -45.631*** 

Bovespa Stock Index -0.874 -1.940 -58.755*** -58.747*** 

MICEX Index -1.816 -1.685 -56.690*** -56.703*** 

S&P CNX Nifty -0.473 -2.340 -55.705*** -55.701*** 

Shanghai A Share Index -1.452 -1.341 -58.807*** -58.804*** 

Hang Seng Index -1.376 -2.721 -59.823*** -59.823*** 

Notes: The optimal lag lengths for the ADF test is determined by using the AIC method. The critical values for the 

ADF t-statistics are -3.43, -2.86, and -2.56 on models without trend, and -3.96, -3.41 and -3.13 on models with trend 

for the 1%, 5% and 10% levels of statistical significance, respectively. 

  

http://www.bloomberg.com/apps/quote?ticker=NIFTY:IND
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Table 4.5 Johansen Co-integration Test for Six Market Indexes 

This table reports the results of Johansen co-integration test for stock market indexes. The equation for 
Johansen co-integration test is written as: 

 𝛥𝑥𝑡 = φ + ∑ Г𝑖
𝑝−1
𝑖=1 𝛥𝑥𝑡−𝑖 + П𝑥𝑡−𝑝 + ℰ𝑡 

where rank П represents of the number of co-integrating relationships. The co-integration equation is 
based on six variables (1) the S&P 500 Index price (the US), (2) the Bovespa Stock Index (Brazil), (3) 
the MICEX Index (Russia), (4) the S&P CNX Nifty (India), (5) the Shanghai A Share Index (mainland 
China), and (6) the Hang Seng Index (Hong Kong). Two tests are performed, namely the Trace test 
and the Eigenvalue test. The calculated statistics and the corresponding p-value are presented. If the 
calculated statistics are greater than the corresponding critical value (or its p-value is less than the 
chosen alpha level), then we will reject the null hypothesis of П co-integration. P-values are reported 
in parentheses. ***, **, * represent rejections of the null hypothesis at the 1%, 5% and 10% levels, 
respectively. 

Hypothesized No. of CE(s) Trace Statistic Max-Eigen Statistic 

П = 0 

 

73.460 

(0.600) 

25.189 

(0.756) 

П ≤ 1 

 

48.271 

(0.711) 

21.590 

(0.639) 

П ≤ 2 

 

26.682 

(0.866) 

10.824 

(0.970) 

П ≤ 3 

 

15.858 

(0.722) 

8.495 

(0.871) 

П ≤ 4 

 

7.363 

(0.536) 

4.803 

(0.766) 

П ≤ 5 

 

2.560 

(0.110) 

2.560 

(0.110) 
Notes: The trace statistic tests the null hypothesis of r co-integrating vectors (H0: r ≤ r0) against the alternative of r 
or more co-integrating vectors (H1: r > r0). Alternatively, the maximal eigenvalues statistic tests the null hypothesis 
that there are at most r co-integrating vectors (H0: r ≤ r0) against the alternative of r + 1 co-integrating vectors (H1: r 
= r0 + 1). 

  

http://www.bloomberg.com/apps/quote?ticker=NIFTY:IND


 

152 

 

Table 4.6 Decomposition of 20-Day ahead Stock Market Innovation 

The numbers presented represent the percentage of 20-day ahead forecast error variance of the stock 

market explained by innovations in other markets on the top. The FEVD is given by:  
∑ 𝐴𝑖𝑗,𝑘

2𝑠
𝑘=0

∑ ∑ 𝐴𝑖𝑗,𝑘
2𝑠

𝑘=0
𝑠
𝑗=0  

×100. 

The error variance decomposition is sensitive to the ordering of variables in the VAR. The ordering 
should be set according to economic theory. In this study, the ordering is set as the US, Hong Kong, 
Brazil, Russia, India, and China (mainland). The US is set as the first variable in the VAR, according to 
previous international evidence that the US economy and stock market has great influences on other 
international markets. The same tests with different ordering of the other five variables, results are not 
materially different from those reported above. 

 

By percentage of innovations in 

Market Explained 

Brazil 

Mainland 

China Hong Kong India Russia the US 

Brazil 57.366  0.506  2.377  1.002  0.924  37.825  

Mainland China 1.229  84.012  10.644  0.546  0.902  2.667  

Hong Kong 2.752  1.583  67.859  0.800  1.796  25.210  

India 2.306  0.678  13.623  70.439  2.363  10.591  

Russia 3.691  0.543  5.061  0.615  75.703  14.387  

the US 0.591  1.365  0.605  0.523  1.086  95.830  
Notes: FEVD stands for forecast error variance decomposition that helps to identify the proportion of variations in 
one variable that can be explained by shocks to other variables in the VAR system. 
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Table 4.7 Generalized Impulse Response Function 

This table displays GIRF of one market on the ith day to a unit shock in other markets, which is not 
sensitive to the ordering of variables in the VAR system. GIRF is given by: GIRF (n, ℰ𝑡, 𝜔𝑡−1) = 

E[𝛥𝑥𝑡+𝑛ǀℰ𝑡, 𝜔𝑡−1] – E[𝛥𝑥𝑡+𝑛ǀ 𝜔𝑡−1]. Panel A mainly concentrates on the responses of the US market to 
the unit shock in the BRICs markets, while panel B covers response of each of the BRICs market to a 
shock in the US market. 

Panel A  

Response of the US market to a unit shock in 

ith day after shock Brazil China Hong Kong India Russia 

1 0.008 0.001 0.003 0.003 0.004 

2 -0.001 0.000 0.000 0.000 0.000 

3 0.000 0.000 0.000 0.000 0.000 

4 0.000 0.000 0.000 0.000 0.000 

5 0.000 0.000 0.000 0.000 0.001 

6 0.000 -0.001 0.000 0.000 -0.001 

7 0.000 0.000 0.000 0.000 0.000 

8 0.000 0.000 0.000 0.000 0.000 

9 0.000 -0.001 0.000 0.000 0.000 

10 0.000 0.001 0.000 0.000 0.000 

Panel B  

Response of each of the BRICs to the unit shock in the US market 

ith day after shock Brazil China Hong Kong India Russia 

1 0.011 0.001 0.003 0.003 0.006 

2 0.001 0.002 0.007 0.003 0.005 

3 0.000 0.000 0.001 0.001 0.000 

4 0.000 0.000 0.000 0.001 0.000 

5 0.000 0.000 0.000 0.000 0.000 

6 0.000 0.001 0.000 0.000 0.000 

7 0.000 0.000 0.000 0.000 0.000 

8 0.000 0.000 0.000 0.000 0.000 

9 0.001 0.000 0.001 0.000 0.000 

10 0.000 0.000 0.000 0.000 0.001 

Notes: GIRF stands for generalized impulse response function that traces the response of a variable to shocks from 

the other variables in the VAR system. 
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Table 4.8 Johansen Co-integration Tests at Portfolio Level 

This table reports the results of Johansen co-integration tests for cases of Brazil (panel A), India (panel B) 
and China (panel C). The equation for Johansen co-integration test is written as: 

 𝛥𝑥𝑡 = φ + ∑ Г𝑖
𝑝−1
𝑖=1 𝛥𝑥𝑡−𝑖 + П𝑥𝑡−𝑝 + ℰ𝑡 

where rank П represents of the number of co-integrating relationships. For cases of Brazil and India, five 
variables investigated are the corresponding exchange rates against the US dollar, ADR portfolio, 
underlying stock portfolio, the S&P500 Index, and the home market index for ADRs. In the case of China, 
five variables tested are the ADR portfolio, the underlying stock portfolio, the S&P500 Index, the Hang 
Seng Index (Hong Kong) and the Shanghai A Share Index (mainland China). Two tests are performed, 
namely the Trace test and the Eigenvalue test. The calculated statistics and the corresponding p-value are 
presented. If the calculated statistics are greater than the corresponding critical value (or its p-value is less 
than the chosen alpha level), then we will reject the null hypothesis of П co-integration. ***, **, * 
represent rejections of the null hypothesis at the 1%, 5% and 10% levels, respectively. 

Notes: The trace statistic tests the null hypothesis of r co-integrating vectors (H0: r ≤ r0) against the alternative of r 
or more co-integrating vectors (H1: r > r0). Alternatively, the maximal eigenvalues statistic tests the null hypothesis 
that there are at most r co-integrating vectors (H0: r ≤ r0) against the alternative of r + 1 co-integrating vectors (H1: r 
= r0 + 1). 

Panel A Brazil 

 Trace test Eigenvalue test 

Hypothesized No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

П = 0 77.519 0.010** 33.294 0.058* 

П ≤ 1 44.224 0.105 17.752 0.515 

П ≤ 2 26.472 0.115 15.588 0.249 

П ≤ 3 10.883 0.218 8.959 0.289 

П ≤ 4 1.924 0.165 1.924 0.165 

Panel B India 

 Trace test Eigenvalue test 

Hypothesized No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

П = 0 141.225 0.000*** 106.750 0.000*** 

П ≤ 1 34.466 0.476 19.122 0.405 

П ≤ 2 15.343 0.757 9.961 0.748 

П ≤ 3 5.382 0.767 5.365 0.695 

П ≤ 4 0.016 0.896 0.016 0.896 

Panel C China 

 Trace test Eigenvalue test 

Hypothesized No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

П = 0 50.474 0.617 30.169 0.130 

П ≤ 1 20.305 0.989 12.672 0.902 

П ≤ 2 7.633 0.998 4.896 0.996 

П ≤ 3 2.737 0.978 2.057 0.989 

П ≤ 4 0.680 0.410 0.680 0.410 
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Table 4.9 Decomposition of 20-Day ahead ADR/UND Portfolio Variances 

This table report decomposition of 20-day ahead innovations for ADR portfolio and those for the underlying stock portfolio (denoted as UND) for Brazil (panel 
A), India (panel B) and China (panel C). Results of whether the transmission process is home factor or global factor driven are identified in the last column. The 
numbers presented represent the percentage of 20-day ahead forecast error variance of ADR portfolio (and UND portfolio) explained by innovations in variables 

in the VAR system. The FEVD is given by:  
∑ 𝐴𝑖𝑗,𝑘

2𝑠
𝑘=0

∑ ∑ 𝐴𝑖𝑗,𝑘
2𝑠

𝑘=0
𝑠
𝑗=0  

×100. The error variance decomposition is sensitive to the ordering of variables in the VAR. The 

ordering should be set according to economic theory.  For cases of Brazil and India, the ordering of the variables in the VAR estimation test is set as (1) the 
exchange rate, (2) the S&P500 Index, (3) the home market index, (4) the underlying stock and (5) the ADR. Based on the assumption that ADR is affected by all 
other four factors, ADR is therefore put at last. Moreover, it is found that the US market acts as a leading market for stock markets of the BRICs, the S&P 500 
Index is set as the first variable in the VAR system, followed by the home market index. For China, the ordering of the five variables are given as (1) the 
S&P500 Index, (2) the Hang Seng Index (Hong Kong), (3) the Shanghai A Share Index, (4) the underlying share, and (5) the ADR. The Hang Seng Index is put 
in front of the Shanghai A Share Index, which is because Hong Kong market is found to have influences on stock market of Mainland China whereas the reverse 
impact is marginal. 
    

Panel A Brazil ADR explained by percentage of innovations in UND explained by percentage of innovations in 

Home or 

Global Factor Driven 

 

Ex-rate S&P500 Bovespa UND ADR Ex-rate S&P500 Bovespa UND ADR  

 

49.378 24.537 11.683 4.845 9.557 20.667 32.722 31.570 14.792 0.249 Home 

    

Panel B India 

 

ADR explained by percentage of innovations in UND explained by percentage of innovations in  

 

Ex-rate S&P500 Bovespa UND ADR Ex-rate S&P500 Bovespa UND ADR  

 

18.679 44.832 11.635 6.087 18.679 6.302 42.015 21.412 18.852 11.420 Global 

    

Panel C China 

 

ADR explained by percentage of innovations in UND explained by percentage of innovations in  

 

S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR  

 

41.366 9.371 2.708 25.872 20.683 10.949 24.317 2.807 54.720 7.207 Home 

Notes: FEVD stands for forecast error variance decomposition that helps to identify the proportion of variations in one variable that can be explained by shocks to other variables in 

the VAR system. 
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Table 4.10 Generalized Impulse Responses for ADR/ UND Portfolio 

This table reports GIRF of ADR portfolio (and the corresponding stock portfolio) on ith day (i = 1, 2…10) to a unit shock in pre-set underlying factors for Brazil 

(panel A), India (panel B) and China (panel C). GIRF is given by: GIRF (n, ℰ𝑡, 𝜔𝑡−1) = E[𝛥𝑥𝑡+𝑛ǀℰ𝑡, 𝜔𝑡−1] – E[𝛥𝑥𝑡+𝑛ǀ 𝜔𝑡−1]. For cases of Brazil and India, the five 

variables tested in the VAR estimation test are the exchange rate, the S&P500 Index, the home market index, the underlying stock and the ADR. Variables tested in 

the VAR for China are the S&P500 Index, the Hang Seng Index, the Shanghai A Share Index, the underlying share, and the ADR. GIRF is not sensitive to the 

ordering of variables in the VAR system. 

Panel A Brazil 

 

 

 
ith day  

after shock 

Response of ADR to a unit shock in Response of UND to a unit shock in 

 

Ex-rate S&P500 Bovespa UND ADR Ex-rate S&P500 Bovespa UND ADR 

 

1 -0.015 0.021 0.022 0.022 0.026 -0.005 0.012 0.017 0.018 0.015 

 

2 -0.016 0.019 0.022 0.021 0.025 -0.006 0.013 0.017 0.018 0.017 

 

3 -0.016 0.017 0.020 0.020 0.023 -0.007 0.013 0.016 0.018 0.016 

 

4 -0.017 0.018 0.019 0.019 0.024 -0.008 0.012 0.015 0.016 0.015 

 

5 -0.017 0.018 0.020 0.019 0.024 -0.008 0.012 0.015 0.016 0.015 

 

6 -0.017 0.017 0.019 0.019 0.023 -0.008 0.012 0.015 0.016 0.015 

 

7 -0.017 0.017 0.019 0.019 0.023 -0.008 0.012 0.015 0.016 0.015 

 

8 -0.017 0.017 0.019 0.019 0.023 -0.008 0.012 0.015 0.016 0.015 

 

9 -0.017 0.017 0.019 0.019 0.023 -0.008 0.012 0.015 0.016 0.015 

 

10 -0.017 0.017 0.019 0.019 0.023 -0.008 0.012 0.015 0.016 0.015 

Panel B India   

 

ith day after 

shock 

Response of ADR to a unit shock in Response of UND to a unit shock in 

Ex-rate S&P500  S&P CNX Nifty UND ADR Ex-rate S&P500  S&P CNX Nifty UND ADR 

 

1 -0.011 0.022 0.017 0.018 0.028 -0.005 0.006 0.015 0.018 0.012 

 

2 -0.010 0.018 0.015 0.017 0.024 -0.005 0.012 0.015 0.019 0.018 

 

3 -0.010 0.018 0.015 0.016 0.023 -0.005 0.013 0.014 0.018 0.018 

 

4 -0.010 0.018 0.015 0.016 0.023 -0.005 0.013 0.013 0.017 0.017 

 

5 -0.010 0.018 0.015 0.016 0.023 -0.005 0.013 0.013 0.016 0.018 

 

6 -0.010 0.018 0.015 0.016 0.023 -0.005 0.013 0.013 0.016 0.018 

 

7 -0.010 0.018 0.015 0.016 0.023 -0.005 0.013 0.013 0.016 0.018 

 

8 -0.010 0.018 0.015 0.016 0.023 -0.005 0.014 0.013 0.016 0.018 

 

9 -0.010 0.018 0.015 0.016 0.023 -0.005 0.014 0.013 0.016 0.018 

 

10 -0.010 0.018 0.015 0.016 0.023 -0.005 0.014 0.013 0.016 0.019 

  

http://www.bloomberg.com/apps/quote?ticker=NIFTY:IND
http://www.bloomberg.com/apps/quote?ticker=NIFTY:IND
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Panel C China   

 
ith day  

after shock 

Response of ADR to a unit shock in Response of UND to a unit shock in 

 

S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 

 

1 0.013 0.010 0.006 0.015 0.020 0.003 0.009 0.006 0.016 0.012 

 

2 -0.004 -0.001 0.000 0.001 -0.002 0.004 -0.001 -0.001 0.000 0.004 

 

3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

 

4 0.001 0.000 0.000 0.000 0.000 0.001 -0.001 0.000 -0.001 0.000 

 

5 0.000 0.000 -0.001 0.000 -0.001 -0.001 0.000 0.000 0.000 -0.001 

 

6 -0.001 -0.001 -0.001 -0.001 0.000 0.000 0.000 -0.001 -0.001 0.000 

 

7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -0.001 -0.001 -0.001 

 

8 0.000 0.000 0.001 0.000 0.000 0.000 0.001 0.001 0.000 0.000 

 

9 0.001 0.001 0.000 0.000 0.001 0.000 0.000 0.000 -0.001 0.000 

 

10 0.000 0.000 0.001 0.000 0.000 0.001 0.001 0.000 0.000 0.001 

Notes: GIRF stands for generalized impulse response function that traces the response of a variable to shocks from the other variables in the VAR system. 
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Table 4.11 Summary of Findings of Portfolio Level Analysis 

This table summarizes main findings of the transmission process for cases of Brazil, India and China 
portfolio level analysis. Portfolio analysis was not performed for Russia because there are only two firms 
in the sample. In this table, direction of the transmission process between ADR portfolio and underlying 
share portfolio is presented. Additionally, the dominant information force in the transmission process and 
significant pricing factors of ADR are also reported for each case.  

 Direction  
Dominant information 

force 
Important pricing factor of ADR 

Brazil  

Uni-directional transmission 

from underlying share portfolio 

to ADR portfolio; 

Home factor 
Exchange rate and the US market 

index 

Russia             -          -                    - 

India  Mutual feedback Global factor 
The US market index and the 

exchange rate 

China Mutual feedback Home factor 
The US market index and the 

underlying share 
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Table 4.12 Johansen Co-integration Tests at Firm Level 

This table reports the results of Johansen co-integration tests for individual firms. The equation for 
Johansen co-integration test is written as: 

 𝛥𝑥𝑡 = φ + ∑ Г𝑖
𝑝−1
𝑖=1 𝛥𝑥𝑡−𝑖 + П𝑥𝑡−𝑝 + ℰ𝑡 

where rank П represents of the number of co-integrating relationships. In this study there are 24 ADR 
firms from Brazil, two from Russia, seven from India, and 11 from China. Johansen co-integration test is 
conducted for each of these ADR firms. For cases of Brazil and India, five variables investigated are the 
corresponding exchange rates against the US dollar, the ADR, the underlying stock, the S&P500 Index, 
and the market index of the ADR’s home market. In the case of China, five variables tested are ADR, the 
underlying stock, the S&P500 Index, the Hang Seng Index and the Shanghai A Share Index (mainland 
China). Two tests are performed, namely the Trace test and the Eigenvalue test. The calculated statics and 
the corresponding p-value are presented. If the calculated statistics are greater than the corresponding 
critical value (or its p-value is less than the chosen alpha level), then we will reject the null hypothesis of 
П co-integration. ***, **, * represent rejections of the null hypothesis at the 1%, 5% and 10% levels, 
respectively. 

Panel A Brazil 
 Trace Test Eigenvalue Test 

ABV 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 128.237 0.000*** 90.886 0.000*** 
 П ≤ 1 37.351 0.331 19.958 0.344 
 П ≤ 2 17.392 0.611 8.214 0.890 
 П ≤ 3 9.178 0.349 6.885 0.502 
 П ≤ 4 2.292 0.130 2.292 0.130 
  

Hypothesized 
No. of CE(s) 

Trace Test Eigenvalue Test 

ABV.C Trace Statistic P-value Max-Eigen Statistic P-value 
 П = 0 73.197 0.026** 34.402 0.043** 
 П ≤ 1 38.795 0.268 19.566 0.371 
 П ≤ 2 19.228 0.476 11.693 0.578 
 П ≤ 3 7.534 0.516 6.126 0.597 
 П ≤ 4 1.408 0.235 1.408 0.235 
  

Hypothesized 
No. of CE(s) 

Trace Test Eigenvalue Test 

BAK Trace Statistic P-value Max-Eigen Statistic P-value 
 П = 0 95.927 0.000*** 95.927 0.000*** 
 П ≤ 1 28.955 0.770 28.955 0.770 
 П ≤ 2 17.222 0.623 17.22 0.623 
 П ≤ 3 8.666 0.397 8.666 0.397 
 П ≤ 4 2.514 0.112 2.514 0.112 
  

Hypothesized 
No. of CE(s) 

Trace Test Eigenvalue Test 

BBD Trace Statistic P-value Max-Eigen Statistic P-value 
 П = 0 45.334 0.820 17.832 0.885 
 П ≤ 1 27.502 0.834 12.942 0.888 
 П ≤ 2 14.559 0.807 10.015 0.743 
 П ≤ 3 4.544 0.855 3.196 0.932 
 П ≤ 4 1.348 0.245 1.348 0.245 
  Trace Test Eigenvalue Test 

BRFS 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 65.584 0.103 29.313 0.159 
 П ≤ 1 36.270 0.382 19.559 0.372 
 П ≤ 2 16.711 0.661 11.087 0.638 
 П ≤ 3 5.623 0.739 4.974 0.745 
 П ≤ 4 0.649 0.420 0.649 0.420 
  Trace Test Eigenvalue Test 

CBD 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 222.264 0.000*** 181.158 0.000*** 
 П ≤ 1 41.106 0.185 20.700 0.294 
 П ≤ 2 20.405 0.395 8.443 0.874 
 П ≤ 3 11.962 0.158 7.765 0.403 
 П ≤ 4 4.196 0.040** 4.196 0.040** 
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  Trace Test Eigenvalue Test 

CIG 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 58.822 0.273 21.995 0.608 
 П ≤ 1 36.827 0.355 21.357 0.255 
 П ≤ 2 15.469 0.748 9.7485 0.767 
 П ≤ 3 5.721 0.728 4.036 0.855 
 П ≤ 4 1.685 0.194 1.685 0.194 
  Trace Test Eigenvalue Test 

CPL 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 72.823 0.028** 29.816 0.141 
 П ≤ 1 43.007 0.132 20.152 0.330 
 П ≤ 2 22.854 0.253 12.847 0.466 
 П ≤ 3 10.007 0.280 9.376 0.256 
 П ≤ 4 0.630 0.427 0.630 0.427 
  Trace Test Eigenvalue Test 

EBR 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 95.124 0.000*** 67.401 0.000*** 
 П ≤ 1 27.722 0.825 13.610 0.848 
 П ≤ 2 14.112 0.834 7.563 0.928 
 П ≤ 3 6.549 0.630 5.328 0.699 
 П ≤ 4 1.220 0.269 1.220 0.269 
  Trace Test Eigenvalue Test 

EBR.B 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 91.949 0.000*** 58.449 0.000*** 
 П ≤ 1 33.500 0.529 14.769 0.766 
 П ≤ 2 18.731 0.512 11.967 0.550 
 П ≤ 3 6.764 0.605 4.850 0.760 
 П ≤ 4 1.913 0.166 1.913 0.166 
  Trace Test Eigenvalue Test 

EPL 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 67.370 0.077* 27.263 0.249 
 П ≤ 1 40.107 0.218 16.322 0.638 
 П ≤ 2 23.785 0.209 12.873 0.463 
 П ≤ 3 10.911 0.217 7.138 0.472 
 П ≤ 4 3.773 0.052* 3.773 0.052* 
  Trace Test Eigenvalue Test 

ERJ 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 74.846 0.018** 31.795 0.086* 
 П ≤ 1 43.050 0.131 22.243 0.208 
 П ≤ 2 20.807 0.369 9.759 0.766 
 П ≤ 3 11.048 0.208 8.399 0.339 
 П ≤ 4 2.649 0.103 2.649 0.103 
  Trace Test Eigenvalue Test 

GGB 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 94.323 0.000*** 58.447 0.000*** 
 П ≤ 1 35.875 0.402 14.832 0.761 
 П ≤ 2 21.043 0.355 10.010 0.743 
 П ≤ 3 11.032 0.209 7.836 0.395 
 П ≤ 4 3.196 0.073* 3.196 0.073 
  Trace Test Eigenvalue Test 

GOL 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 89.223 0.000*** 47.965 0.000*** 
 П ≤ 1 41.258 0.180 26.735 0.063* 
 П ≤ 2 14.522 0.810 10.277 0.718 
 П ≤ 3 4.244 0.882 3.518 0.906 
 П ≤ 4 0.726 0.394 0.726 0.394 
  Trace Test Eigenvalue Test 

ITUB 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 
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 П = 0 67.288 0.078* 28.596 0.187 
 П ≤ 1 38.692 0.272 20.172 0.329 
 П ≤ 2 18.519 0.527 9.209 0.815 
 П ≤ 3 9.310 0.337 5.644 0.659 
 П ≤ 4 3.666 0.055* 3.666 0.055* 
  Trace Test Eigenvalue Test 

OIBR 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 54.066 0.458 19.305 0.802 
 П ≤ 1 34.761 0.460 14.002 0.822 
 П ≤ 2 20.758 0.372 12.571 0.492 
 П ≤ 3 8.187 0.445 5.007 0.740 
 П ≤ 4 3.180 0.074* 3.180 0.074* 
  Trace Test Eigenvalue Test 

PBR 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 111.531 0.000*** 75.425 0.000*** 
 П ≤ 1 36.105 0.391 15.670 0.693 
 П ≤ 2 20.434 0.393 12.040 0.543 
 П ≤ 3 8.393 0.424 6.137 0.595 
 П ≤ 4 2.256 0.133 2.256 0.133 
  Trace Test Eigenvalue Test 

PBR.A 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 104.590 0.000*** 69.046 0.000*** 
 П ≤ 1 35.543 0.419 14.923 0.754 
 П ≤ 2 20.619 0.381 10.867 0.660 
 П ≤ 3 9.752 0.300 6.027 0.609 
 П ≤ 4 3.724 0.053* 3.724 0.053 
  Trace Test Eigenvalue Test 

SBS 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 93.041 0.000*** 53.268 0.000*** 
 П ≤ 1 39.772 0.230 25.282 0.095 
 П ≤ 2 14.490 0.812 9.661 0.775 
 П ≤ 3 4.828 0.826 4.825 0.763 
 П ≤ 4 0.003 0.950 0.003 0.950 
  Trace Test Eigenvalue Test 

SID 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 197.360 0.000*** 161.581 0.000*** 
 П ≤ 1 35.779 0.407 14.526 0.784 
 П ≤ 2 21.253 0.342 11.719 0.575 
 П ≤ 3 9.534 0.318 7.485 0.433 
 П ≤ 4 2.048 0.152 2.048 0.152 
  Trace Test Eigenvalue Test 

TSU 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 73.296 0.025** 28.478 0.192 
 П ≤ 1 44.817 0.093* 24.923 0.105 
 П ≤ 2 19.894 0.430 10.525 0.694 
 П ≤ 3 9.369 0.332 5.368 0.694 
 П ≤ 4 4.000 0.045** 4.000 0.045** 
  Trace Test Eigenvalue Test 

VALE 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 117.836 0.000*** 49.133 0.000*** 
 П ≤ 1 68.703 0.000*** 47.042 0.000*** 
 П ≤ 2 21.660 0.317 11.549 0.592 
 П ≤ 3 10.110 0.272 7.992 0.379 
 П ≤ 4 2.118 0.145 2.118 0.145 
  Trace Test Eigenvalue Test 
VALE.
P 

Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 217.822 0.000*** 179.472 0.000*** 
 П ≤ 1 38.349 0.287 16.851 0.592 
 П ≤ 2 21.497 0.327 12.096 0.538 
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 П ≤ 3 9.401 0.329 5.908 0.625 
 П ≤ 4 3.493 0.061* 3.493 0.061* 
  Trace Test Eigenvalue Test 

VIV 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 70.738 0.042** 34.455 0.042** 
 П ≤ 1 36.282 0.382 15.378 0.717 
 П ≤ 2 20.904 0.363 11.479 0.599 
 П ≤ 3 9.425 0.327 6.750 0.519 
 П ≤ 4 2.674 0.102 2.674 0.102 
Panel B Russia     
      
  Trace Test Eigenvalue Test 

MTL 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 123.711 0.000*** 66.849 0.000*** 
 П ≤ 1 56.862 0.005*** 26.290 0.072* 
 П ≤ 2 30.571 0.040** 19.622 0.080* 
 П ≤ 3 10.949 0.214 10.624 0.174 
 П ≤ 4 0.325 0.568 0.325 0.568 
    

MBT 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 54.129 0.456 0.009 0.579 
 П ≤ 1 31.765 0.625 0.006 0.584 
 П ≤ 2 14.820 0.791 0.003 0.859 
 П ≤ 3 6.171 0.675 0.001 0.868 
 П ≤ 4 2.258 0.132 0.000 0.132 

Panel C India 
      
  Trace Test Eigenvalue Test 

HDB 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 58.307 0.291 35.371 0.032** 
 П ≤ 1 22.936 0.962 12.753 0.898 
 П ≤ 2 10.182 0.977 6.9145 0.957 
 П ≤ 3 3.268 0.953 3.074 0.941 
 П ≤ 4 0.193 0.659 0.193 0.659 
  Trace Test Eigenvalue Test 

IBN 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 77.609 0.010** 43.156 0.003*** 
 П ≤ 1 34.452 0.477 22.425 0.199 
 П ≤ 2 12.026 0.930 8.955 0.836 
 П ≤ 3 3.071 0.963 2.527 0.973 
 П ≤ 4 0.543 0.460 0.543 0.460 
  Trace Test Eigenvalue Test 

INFY 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 72.556 0.029** 47.924 0.000*** 
 П ≤ 1 24.632 0.928 14.454 0.790 
 П ≤ 2 10.177 0.977 7.757 0.918 
 П ≤ 3 2.420 0.987 2.365 0.979 
 П ≤ 4 0.054 0.814 0.054 0.814 
  Trace Test Eigenvalue Test 

SLT 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 129.700 0.000*** 93.974 0.000*** 
 П ≤ 1 35.725 0.410 19.303 0.391 
 П ≤ 2 16.422 0.682 11.013 0.646 
 П ≤ 3 5.409 0.763 5.131 0.725 
 At most 4 0.277 0.598 0.277 0.598 
  Trace Test Eigenvalue Test 

TCL 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 215.988 0.0000 196.4845 0.0001 
 П ≤ 1 19.50366 0.9933 10.82461 0.9697 
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 П ≤ 2 8.679044 0.9937 6.379489 0.9742 
 П ≤ 3 2.299555 0.9898 1.824454 0.9942 
 П ≤ 4 0.475101 0.4906 0.475101 0.4906 
  Trace Test Eigenvalue Test 

TTM 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 73.596 0.024** 38.998 0.011** 
 П ≤ 1 34.598 0.469 16.140 0.653 
 П ≤ 2 18.457 0.532 11.633 0.584 
 П ≤ 3 6.824 0.598 6.461 0.554 
 П ≤ 4 0.363 0.546 0.363 0.546 
  Trace Test Eigenvalue Test 

WIT 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 53.106 0.500 26.638 0.283 
 П ≤ 1 26.468 0.873 14.934 0.753 
 П ≤ 2 11.534 0.946 7.275 0.942 
 П ≤ 3 4.258 0.881 4.230 0.834 
 П ≤ 4 0.028 0.866 0.028 0.866 

Panel D China 
      
  Trace Test Eigenvalue Test 

ACH 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 602.503 0.000*** 563.650 0.000*** 
 П ≤ 1 38.852 0.266 23.377 0.157 
 П ≤ 2 15.475 0.748 9.662 0.775 
 П ≤ 3 5.813 0.717 3.633 0.895 
 П ≤ 4 2.179 0.139 2.179 0.139 
  Trace Test Eigenvalue Test 

CEA 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 403.261 0.000*** 357.578 0.000*** 
 П ≤ 1 45.682 0.078* 28.797 0.034** 
 П ≤ 2 16.884 0.648 9.691 0.773 
 П ≤ 3 7.193 0.555 4.548 0.797 
 П ≤ 4 2.644 0.103 2.644 0.103 
  Trace Test Eigenvalue Test 

CHA 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 590.596 0.000*** 547.849 0.000*** 
 П ≤ 1 42.747 0.138 23.151 0.167 
 П ≤ 2 19.596 0.450 12.563 0.493 
 П ≤ 3 7.032 0.573 5.387 0.692 
 П ≤ 4 1.644 0.199 1.644 0.199 
  Trace Test Eigenvalue Test 

GSH 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 335.625 0.000*** 293.140 0.000*** 
 П ≤ 1 42.485 0.145 23.979 0.135 
 П ≤ 2 18.506 0.528 9.459 0.793 
 П ≤ 3 9.046 0.361 5.845 0.633 
 П ≤ 4 3.201 0.073* 3.201 0.073* 
  Trace Test Eigenvalue Test 

HNP 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 434.689 0.000*** 389.971 0.000*** 
 П ≤ 1 44.717 0.095* 22.430 0.199 
 П ≤ 2 22.287 0.282 13.378 0.418 
 П ≤ 3 8.908 0.373 5.520 0.675 
 П ≤ 4 3.387 0.065* 3.387 0.065* 
  Trace Test Eigenvalue Test 

LFC 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 563.054 0.000*** 515.070 0.000*** 
 П ≤ 1 47.984 0.048** 23.826 0.140 
 П ≤ 2 24.157 0.193 18.676 0.106 
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Notes: The trace statistic tests the null hypothesis of r co-integrating vectors (H0: r ≤ r0) against the alternative of r 
or more co-integrating vectors (H1: r > r0). Alternatively, the maximal eigenvalues statistic tests the null hypothesis 
that there are at most r co-integrating vectors (H0: r ≤ r0) against the alternative of r + 1 co-integrating vectors (H1: r 
= r0 + 1). 
 

 

 П ≤ 3 5.480 0.755 3.214 0.931 
 П ≤ 4 2.266 0.132 2.266 0.132 
  Trace Test Eigenvalue Test 

PTR 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 616.490 0.000*** 571.471 0.000*** 
 П ≤ 1 45.019 0.090* 22.816 0.181 
 П ≤ 2 22.203 0.287 12.438 0.505 
 П ≤ 3 9.764 0.299 6.751 0.518 
 П ≤ 4 3.012 0.082* 3.012 0.082* 
  Trace Test Eigenvalue Test 

SHI 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 345.276 0.000*** 299.341 0.000*** 
 П ≤ 1 45.934 0.074* 25.204 0.097* 
 П ≤ 2 20.730 0.374 10.210 0.724 
 П ≤ 3 10.520 0.242 7.428 0.439 
 П ≤ 4 3.091 0.078* 3.091 0.078* 
  Trace Test Eigenvalue Test 

SNP 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 496.554 0.000*** 455.040 0.000*** 
 П ≤ 1 41.514 0.172 22.097 0.215 
 П ≤ 2 19.417 0.463 12.607 0.489 
 П ≤ 3 6.810 0.599 4.355 0.820 
 П ≤ 4 2.454 0.117 2.454 0.117 
  Trace Test Eigenvalue Test 

YZC 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 383.553 0.000*** 342.892 0.000*** 
 П ≤ 1 40.660 0.199 24.515 0.117 
 П ≤ 2 16.145 0.702 7.883 0.910 
 П ≤ 3 8.262 0.437 5.388 0.692 
 П ≤ 4 2.872 0.090* 2.872 0.090* 
  Trace Test Eigenvalue Test 

ZNH 
Hypothesized 
No. of CE(s) Trace Statistic P-value Max-Eigen Statistic P-value 

 П = 0 49.241 0.670 24.684 0.406 
 П ≤ 1 24.556 0.929 12.051 0.930 
 П ≤ 2 12.504 0.912 5.870 0.985 
 П ≤ 3 6.633 0.620 3.640 0.895 
 П ≤ 4 2.993 0.083 2.993 0.083 
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Table 4.13 Brazil: Decomposition of 20-Day ahead Forecast Error Variance 

The numbers presented in this table represent the percentage of 20-day ahead forecast error variance of ADR and underlying stock (denoted as UND) explained 

by innovations in variables in the VAR system. The FEVD is derived from a five-variable VAR system, which is given by:  
∑ 𝐴𝑖𝑗,𝑘

2𝑠
𝑘=0

∑ ∑ 𝐴𝑖𝑗,𝑘
2𝑠

𝑘=0
𝑠
𝑗=0  

×100.  The error 

variance decomposition is sensitive to the ordering of variables in the VAR. For Brazil, the ordering of the variables in the VAR estimation test is set (1) the 
exchange rate, (2) the S&P500 index, (3) the home market index (the Bovespa Stock Index), (4) the underlying stock and (5) the ADR. This is based on the 
assumption that ADR is affected by all other four factors. Given that the US market is found to have great influences on stock markets of the BRICs (please 
refer to market level analysis), the S&P 500 Index is therefore put before the home market index (the Bovespa Stock Index). FEVD results are displayed in 
terms of the sector classification for the respective ADR issuing firm. These sectors are basic materials, communications, consumer goods, energy, financial, 
industrial goods, and utilities. In the last column, results of whether the transmission process is home factor or global factor driven are displayed.  
Basic Materials:    

 

 

ADR explained by percentage of innovations in 

 

UND explained by percentage of innovations in 

Home or 

Global Factor Driven 

 

 Ex-rate S&P500 Bovespa UND ADR  Ex-rate S&P500 Bovespa UND ADR  

 

BAK 21.931  8.954  10.274  3.024  21.931  BRKM3 4.061 3.144 4.695  71.640  4.061 Global 

 GGB 22.927 28.504 14.947 4.118 29.504 GGBR3 8.960 22.932 15.900 40.274 11.935 Global 

 SID 26.100 16.510 15.379 36.408 5.603 CSNA3 8.485 18.583 18.365 53.922 0.645 Home 

 VALE 24.578 23.382 12.374 29.970 9.696 VALE3 2.966 26.445 15.930 49.985 4.674 Home 

 VALE.P 27.052 19.778 15.841 31.084 6.244 VALE5 3.187 22.672 18.957 52.328 2.856 Home 

Communications            

  ADR explained by percentage of innovations in  UND explained by percentage of innovations in  

  Ex-rate S&P500 Bovespa UND ADR  Ex-rate S&P500 Bovespa UND ADR  

 OIBR 18.337 16.981 12.546 2.605 49.531 OIVR3 0.670 2.101 4.442 92.158 0.629 Home 

 TSU 13.155 16.851 15.077 13.023 41.894 TIMP3 2.134 7.571 17.702 68.974 3.619 Home 

 VIV 20.765 9.455 8.577 23.992 37.211 VIVT3 2.141 6.805 11.709 75.310 4.035 Home 

Consumer Goods    

 

 ADR explained by percentage of innovations in  UND explained by percentage of innovations in  

 

 Ex-rate S&P500 Bovespa UND ADR  Ex-rate S&P500 Bovespa UND ADR  

 

ABV 23.908 14.824 7.092 33.089 21.088 AMBV4 1.732 10.283 8.210 75.741 4.034 Home 

 ABVC 8.911  3.851  0.046  11.185  76.007  AMBV3 4.204 6.152 7.375  81.845  0.424 Home 

 BRFS 15.369 14.872 4.494 16.112 49.153 BRFS3 2.758 6.543 4.045 85.510 1.144 Home 

 CBD 29.870 8.953 8.829 43.440 29.870 PCAR4 5.797 9.116 10.199 69.188 5.797 Home 

 GOL 23.773 16.320 1.492 50.244 8.171 GOLL4 7.366 16.175 1.794 70.187 4.478 Home 
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Energy:    

 

 ADR explained by percentage of innovations in  UND explained by percentage of innovations in  

 

 Ex-rate S&P500 Bovespa UND ADR  Ex-rate S&P500 Bovespa UND ADR  

 

PBR 33.828 16.022 15.943 27.288 6.919 PETR3 9.897 19.285 21.554 45.798 3.467 Home 

 PBRA 35.644 15.761 18.410 24.557 5.628 PETR4 11.209 19.611 24.766 41.886 2.528 Home 

Financial:    

 

 ADR explained by percentage of innovations in  UND explained by percentage of innovations in  

 

 Ex-rate S&P500 Bovespa UND ADR  Ex-rate S&P500 Bovespa UND ADR  

 

BBD 20.881 19.980 9.694 5.342 44.103 BBDC3 2.795 6.623 19.472 70.529 0.582 Home 

 ITUB 32.474 27.021 11.385 7.227 21.893 ITUB3 6.699 28.528 17.969 38.542 8.262 Global 

Industrial Goods:    

 

 ADR explained by percentage of innovations in  UND explained by percentage of innovations in  

 

 Ex-rate S&P500 Bovespa UND ADR  Ex-rate S&P500 Bovespa UND ADR  

 

ERJ 12.061 28.261 1.943 38.840 18.895 EMBR3 0.812 26.138 4.302 67.051 1.697 Home 

Utilities:    

 

 ADR explained by percentage of innovations in  UND explained by percentage of innovations in  

 

 Ex-rate S&P500 Bovespa UND ADR  Ex-rate S&P500 Bovespa UND ADR  

 

CIG 17.904 13.182 12.199 14.593 42.122 CMIG3 3.843 5.071 20.454 69.043 1.589 Home 

 CPL 40.787 12.292 6.721 31.291 8.908 CPFE3 6.805 11.111 11.357 67.193 3.533 Home 

 EBR 24.926 5.815 17.951 47.903 3.405 ELET3 6.715 5.557 21.487 65.641 0.601 Home 

 EBRB 21.004 7.863 15.845 0.033 55.256 ELET5 0.476 0.268 1.883 96.492 0.882 NA 

 ELP 29.918 11.889 18.421 4.187 35.585 CPL33 7.949 8.138 20.761 55.927 7.225 Global 

 SBS 40.597 11.997 12.091 29.220 6.095 SBSP3 11.870 14.259 16.808 53.036 4.024 Home 

Notes: FEVD stands for forecast error variance decomposition that helps to identify the proportion of variations in one variable that can be explained by shocks to other variables in 

the VAR system. 
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Table 4.14 Brazil: Generalized Impulse Responses 

This table reports GIRF of 24 Brazilian ADR and the corresponding underlying stock (denoted as UND) on ith day (i = 1, 2… 10) to a unit shock in underlying 
factors. GIRF stands for generalized impulse response function that traces the response of a variable to shocks from the other variables in the VAR system. GIRF is 
given by: GIRF (n, ℰ𝑡, 𝜔𝑡−1) = E[𝛥𝑥𝑡+𝑛 ǀℰ𝑡, 𝜔𝑡−1] – E[𝛥𝑥𝑡+𝑛 ǀ 𝜔𝑡−1]. For Brazil, there are five variables in the VAR estimation test, including the exchange rate, 
the S&P500 Index, the home market index (the Bovespa Stock Index), the underlying stock and the ADR. Results are displayed in terms of the sector classification 
for ADR issuing firms. These sectors are basic materials, communications, consumer goods, energy, financial, industrial goods, and utilities. 

Basic Materials: 
(ADR Symbol)  
BAK:    

 
ith day 

after shock 
Response of ADR (BAK) to a unit shock in Response of UND (BRKM3) to a unit shock in 

Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.013 0.014 0.018 0.008 0.032 -0.003 0.003 0.005 0.028 0.007 
 2 -0.015 0.014 0.019 0.011 0.034 -0.003 0.004 0.006 0.027 0.011 
 3 -0.016 0.014 0.020 0.011 0.033 -0.004 0.005 0.006 0.027 0.013 
 4 -0.017 0.014 0.020 0.011 0.034 -0.005 0.005 0.007 0.027 0.015 
 5 -0.017 0.014 0.020 0.011 0.035 -0.005 0.005 0.008 0.027 0.015 
 6 -0.017 0.014 0.020 0.011 0.035 -0.005 0.005 0.008 0.026 0.016 
 7 -0.017 0.014 0.020 0.011 0.035 -0.005 0.005 0.008 0.025 0.016 
 8 -0.017 0.014 0.020 0.011 0.035 -0.005 0.006 0.008 0.025 0.016 
 9 -0.017 0.015 0.020 0.010 0.035 -0.005 0.006 0.009 0.024 0.017 
 10 -0.017 0.015 0.020 0.010 0.035 -0.005 0.006 0.009 0.023 0.017 

GGB:    

 
ith day 

after shock 
Response of ADR (GGB) to a unit shock in Response of UND (GGBR3) to a unit shock in 

Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 

 

1 -0.014 0.020 0.023 0.018 0.032 -0.006 0.010 0.013 0.026 0.015 
2 -0.015 0.020 0.025 0.020 0.034 -0.006 0.011 0.015 0.025 0.018 
3 -0.016 0.019 0.025 0.021 0.032 -0.007 0.012 0.015 0.025 0.020 
4 -0.017 0.020 0.024 0.020 0.033 -0.008 0.012 0.015 0.023 0.020 
5 -0.016 0.020 0.025 0.020 0.032 -0.008 0.012 0.016 0.023 0.020 
6 -0.016 0.019 0.024 0.019 0.031 -0.008 0.012 0.016 0.022 0.021 
7 -0.015 0.019 0.024 0.019 0.031 -0.008 0.013 0.016 0.021 0.021 
8 -0.016 0.020 0.023 0.018 0.031 -0.008 0.012 0.016 0.021 0.021 
9 -0.015 0.021 0.024 0.018 0.031 -0.008 0.013 0.017 0.021 0.022 

10 -0.015 0.021 0.024 0.018 0.031 -0.008 0.014 0.017 0.021 0.021 
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SID:    

 
ith day 

after shock 
Response of ADR (SID) to a unit shock in Response of UND (CSNA3) to a unit shock in 

Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 

 

1 -0.015 0.019 0.024 0.028 0.034 -0.007 0.013 0.020 0.029 0.024 
2 -0.015 0.018 0.024 0.031 0.034 -0.007 0.014 0.020 0.030 0.025 
3 -0.016 0.018 0.024 0.031 0.034 -0.008 0.015 0.020 0.030 0.026 
4 -0.017 0.018 0.024 0.030 0.034 -0.009 0.015 0.020 0.029 0.026 
5 -0.018 0.019 0.024 0.031 0.033 -0.009 0.015 0.020 0.029 0.026 
6 -0.018 0.018 0.024 0.031 0.033 -0.009 0.015 0.020 0.029 0.026 
7 -0.018 0.018 0.024 0.032 0.033 -0.009 0.015 0.020 0.029 0.026 
8 -0.018 0.018 0.024 0.032 0.032 -0.009 0.015 0.020 0.029 0.026 
9 -0.018 0.018 0.024 0.032 0.032 -0.009 0.015 0.020 0.029 0.026 

10 -0.018 0.018 0.024 0.032 0.032 -0.009 0.015 0.020 0.029 0.026 
VALE:    

 ith day 
after shock 

Response of ADR (VALE) to a unit shock in Response of UND (VALE3) to a unit shock in 
 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.013 0.019 0.022 0.025 0.029 -0.004 0.012 0.016 0.023 0.020 
 2 -0.014 0.018 0.022 0.026 0.029 -0.004 0.013 0.016 0.024 0.022 
 3 -0.013 0.016 0.020 0.024 0.026 -0.004 0.012 0.015 0.022 0.021 
 4 -0.013 0.017 0.019 0.023 0.026 -0.004 0.011 0.014 0.021 0.020 
 5 -0.013 0.016 0.019 0.023 0.026 -0.004 0.012 0.014 0.021 0.020 
 6 -0.013 0.016 0.019 0.023 0.026 -0.004 0.012 0.014 0.021 0.020 
 7 -0.013 0.016 0.019 0.023 0.026 -0.004 0.012 0.014 0.021 0.020 
 8 -0.013 0.016 0.019 0.023 0.026 -0.004 0.012 0.014 0.021 0.020 
 9 -0.013 0.016 0.019 0.023 0.026 -0.004 0.012 0.014 0.021 0.020 
 10 -0.013 0.016 0.019 0.023 0.026 -0.004 0.012 0.014 0.021 0.020 

VALE.P:    
 ith day 

after shock 
Response of  ADR (VALE.P) to a unit shock in Response of UND (VALE5) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.013 0.017 0.020 0.024 0.028 -0.003 0.010 0.015 0.022 0.018 
 2 -0.013 0.016 0.020 0.025 0.028 -0.004 0.011 0.015 0.022 0.020 
 3 -0.012 0.014 0.019 0.023 0.025 -0.004 0.011 0.014 0.021 0.019 
 4 -0.013 0.014 0.018 0.022 0.024 -0.004 0.010 0.013 0.020 0.018 
 5 -0.013 0.014 0.018 0.022 0.024 -0.004 0.010 0.013 0.020 0.018 
 6 -0.013 0.014 0.018 0.022 0.024 -0.004 0.010 0.013 0.020 0.018 
 7 -0.013 0.014 0.018 0.022 0.024 -0.004 0.010 0.013 0.020 0.018 
 8 -0.013 0.014 0.018 0.022 0.024 -0.004 0.010 0.013 0.020 0.018 
 9 -0.013 0.014 0.018 0.022 0.024 -0.004 0.010 0.013 0.020 0.018 
 10 -0.013 0.014 0.018 0.022 0.024 -0.004 0.010 0.013 0.020 0.018 
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Communications: 
(ADR Symbol) 

OIBR:    
 ith day 

after shock 
Response of ADR (OIBR) to a unit shock in Response of UND (OIVR3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.013 0.016 0.020 0.010 0.031 -0.002 0.004 0.007 0.027 0.009 
 2 -0.002 -0.001 0.000 0.001 0.000 -0.001 0.000 0.001 -0.002 0.002 
 3 0.000 -0.001 0.000 0.000 -0.001 -0.001 0.000 0.001 0.000 0.000 
 4 -0.001 0.000 -0.001 0.000 -0.001 -0.001 0.000 0.000 0.000 0.000 
 5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

TSU:    
 ith day 

after shock 
Response of ADR (TSU) to a unit shock in Response of UND (TIMP3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.011 0.017 0.021 0.020 0.033 -0.011 0.017 0.021 0.020 0.033 
 2 -0.011 0.016 0.021 0.021 0.033 -0.011 0.016 0.021 0.021 0.033 
 3 -0.012 0.014 0.020 0.021 0.032 -0.012 0.014 0.020 0.021 0.032 
 4 -0.012 0.015 0.020 0.021 0.033 -0.012 0.015 0.020 0.021 0.033 
 5 -0.012 0.015 0.020 0.021 0.032 -0.012 0.015 0.020 0.021 0.032 
 6 -0.012 0.015 0.020 0.020 0.030 -0.012 0.015 0.020 0.020 0.030 
 7 -0.010 0.015 0.020 0.019 0.029 -0.010 0.015 0.020 0.019 0.029 
 8 -0.010 0.014 0.019 0.019 0.029 -0.010 0.014 0.019 0.019 0.029 
 9 -0.010 0.014 0.019 0.019 0.029 -0.010 0.014 0.019 0.019 0.029 
 10 -0.010 0.014 0.019 0.019 0.029 -0.010 0.014 0.019 0.019 0.029 

VIV:    
 ith day 

after shock 
Response of ADR (VIV) to a unit shock in Response of UND (VIVT3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.010 0.011 0.014 0.012 0.024 -0.002 0.004 0.008 0.020 0.010 
 2 -0.011 0.010 0.014 0.013 0.024 -0.002 0.005 0.009 0.018 0.011 
 3 -0.011 0.009 0.013 0.014 0.022 -0.002 0.004 0.008 0.018 0.011 
 4 -0.011 0.009 0.013 0.015 0.023 -0.002 0.005 0.008 0.018 0.012 
 5 -0.011 0.010 0.013 0.015 0.022 -0.003 0.005 0.008 0.017 0.012 
 6 -0.011 0.009 0.013 0.014 0.021 -0.002 0.005 0.008 0.018 0.012 
 7 -0.009 0.009 0.012 0.014 0.020 -0.002 0.005 0.007 0.017 0.011 
 8 -0.010 0.009 0.012 0.015 0.021 -0.002 0.005 0.007 0.017 0.011 
 9 -0.010 0.009 0.012 0.015 0.021 -0.003 0.005 0.008 0.017 0.011 
 10 -0.010 0.009 0.012 0.015 0.021 -0.003 0.005 0.008 0.017 0.011 
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Consumer Goods: 
(ADR Symbol) 

ABV:    
 ith day 

after shock 
Response of ADR (ABV) to a unit shock in Response of UND (AMBV4) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.011 0.013 0.014 0.018 0.024 -0.003 0.007 0.009 0.019 0.014 
 2 -0.011 0.012 0.014 0.019 0.024 -0.004 0.006 0.009 0.019 0.016 
 3 -0.011 0.010 0.013 0.017 0.022 -0.003 0.006 0.008 0.018 0.015 
 4 -0.011 0.011 0.012 0.016 0.021 -0.003 0.005 0.007 0.016 0.014 
 5 -0.011 0.010 0.012 0.016 0.021 -0.003 0.006 0.007 0.016 0.014 
 6 -0.011 0.011 0.012 0.017 0.021 -0.003 0.006 0.007 0.016 0.014 
 7 -0.010 0.011 0.013 0.016 0.021 -0.002 0.006 0.007 0.016 0.014 
 8 -0.010 0.011 0.012 0.016 0.020 -0.002 0.006 0.007 0.016 0.014 
 9 -0.010 0.011 0.012 0.016 0.021 -0.002 0.006 0.007 0.016 0.014 
 10 -0.010 0.011 0.012 0.016 0.021 -0.002 0.006 0.007 0.016 0.014 

ABV.C:    
 ith day 

after shock 
Response of ADR (ABV.C) to a unit shock in Response of UND (AMBV3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.008 0.01 0.008 0.01 0.036 -0.003 0.005 0.007 0.019 0.005 
 2 -0.008 0.009 0.008 0.012 0.035 -0.004 0.006 0.008 0.02 0.005 
 3 -0.009 0.009 0.008 0.013 0.034 -0.003 0.006 0.008 0.02 0.005 
 4 -0.010 0.009 0.007 0.013 0.033 -0.004 0.006 0.008 0.019 0.005 
 5 -0.010 0.009 0.007 0.013 0.033 -0.004 0.006 0.008 0.019 0.005 
 6 -0.010 0.009 0.007 0.013 0.033 -0.004 0.006 0.008 0.019 0.004 
 7 -0.010 0.009 0.007 0.013 0.033 -0.004 0.006 0.008 0.019 0.004 
 8 -0.010 0.009 0.007 0.013 0.032 -0.004 0.006 0.008 0.019 0.004 
 9 -0.010 0.009 0.007 0.013 0.032 -0.004 0.006 0.008 0.019 0.004 
 10 -0.010 0.009 0.007 0.013 0.032 -0.004 0.006 0.008 0.019 0.004 

BRFS:    
 ith day 

after shock 
Response of ADR (BRFS) to a unit shock in Response of UND (BRFS3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.011 0.014 0.014 0.017 0.029 -0.004 0.006 0.008 0.022 0.012 
 2 -0.001 -0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.001 
 3 0.000 0.000 0.001 0.000 -0.001 0.000 0.000 0.000 0.000 0.000 
 4 -0.001 0.001 -0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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CBD:    
 ith day 

after shock 
Response of ADR (CBD) to a unit shock in Response of UND (PCAR4) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.012 0.014 0.015 0.022 0.027 -0.003 0.007 0.010 0.021 0.017 
 2 -0.013 0.012 0.015 0.022 0.026 -0.004 0.008 0.011 0.022 0.020 
 3 -0.013 0.012 0.016 0.023 0.026 -0.005 0.008 0.011 0.021 0.020 
 4 -0.015 0.012 0.015 0.022 0.026 -0.005 0.008 0.011 0.021 0.020 
 5 -0.015 0.012 0.015 0.022 0.026 -0.005 0.008 0.011 0.021 0.020 
 6 -0.015 0.012 0.016 0.022 0.026 -0.005 0.008 0.011 0.021 0.020 
 7 -0.015 0.012 0.016 0.022 0.026 -0.005 0.008 0.011 0.021 0.020 
 8 -0.015 0.012 0.016 0.023 0.026 -0.005 0.008 0.011 0.021 0.020 
 9 -0.015 0.012 0.016 0.023 0.026 -0.005 0.008 0.011 0.021 0.020 
 10 -0.015 0.012 0.016 0.023 0.026 -0.005 0.008 0.011 0.021 0.020 

GOL:    
 ith day 

after shock 
Response of ADR (GOL) to a unit shock in Response of UND (GOLL4) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.013 0.019 0.019 0.032 0.036 -0.005 0.012 0.014 0.031 0.028 
 2 -0.015 0.017 0.017 0.031 0.034 -0.006 0.013 0.013 0.030 0.030 
 3 -0.016 0.018 0.019 0.031 0.035 -0.008 0.013 0.014 0.031 0.031 
 4 -0.019 0.020 0.019 0.031 0.036 -0.010 0.015 0.014 0.031 0.032 
 5 -0.017 0.021 0.019 0.031 0.035 -0.010 0.016 0.014 0.030 0.031 
 6 -0.017 0.019 0.018 0.030 0.034 -0.009 0.015 0.014 0.030 0.030 
 7 -0.017 0.020 0.018 0.030 0.034 -0.009 0.015 0.014 0.029 0.030 
 8 -0.017 0.019 0.018 0.030 0.034 -0.009 0.015 0.014 0.029 0.030 
 9 -0.017 0.019 0.018 0.030 0.034 -0.008 0.015 0.014 0.029 0.030 
 10 -0.017 0.019 0.018 0.030 0.034 -0.009 0.015 0.014 0.029 0.030 

Energy: 
(ADR Symbol) 

PBR:    
 ith day 

after shock 
Response of ADR (PBR) to a unit shock in Response of UND (PETR3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.014 0.017 0.021 0.025 0.029 -0.005 0.011 0.016 0.023 0.019 
 2 -0.016 0.016 0.022 0.027 0.030 -0.007 0.012 0.017 0.024 0.023 
 3 -0.016 0.015 0.021 0.025 0.028 -0.007 0.012 0.016 0.023 0.022 
 4 -0.017 0.016 0.020 0.024 0.028 -0.007 0.011 0.015 0.021 0.021 
 5 -0.017 0.016 0.021 0.024 0.028 -0.007 0.012 0.016 0.021 0.021 
 6 -0.017 0.016 0.021 0.024 0.028 -0.007 0.012 0.016 0.022 0.021 
 7 -0.017 0.016 0.021 0.025 0.028 -0.007 0.012 0.016 0.022 0.021 
 8 -0.017 0.016 0.021 0.025 0.028 -0.007 0.012 0.016 0.022 0.021 
 9 -0.017 0.016 0.021 0.025 0.028 -0.007 0.012 0.016 0.022 0.021 
 10 -0.017 0.016 0.021 0.025 0.028 -0.007 0.012 0.016 0.022 0.021 
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PBR.A:    
 ith day 

after shock 
Response of ADR (PBR.A) to a unit shock in Response of UND (PETR4) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.014 0.017 0.021 0.025 0.029 -0.005 0.010 0.016 0.022 0.019 
 2 -0.016 0.016 0.022 0.026 0.029 -0.006 0.011 0.017 0.023 0.022 
 3 -0.015 0.015 0.021 0.025 0.027 -0.007 0.011 0.016 0.022 0.021 
 4 -0.017 0.016 0.021 0.024 0.028 -0.008 0.011 0.016 0.021 0.020 
 5 -0.017 0.016 0.021 0.024 0.027 -0.008 0.012 0.016 0.021 0.020 
 6 -0.017 0.015 0.021 0.024 0.027 -0.007 0.011 0.016 0.021 0.020 
 7 -0.017 0.015 0.021 0.024 0.027 -0.007 0.011 0.016 0.021 0.020 
 8 -0.017 0.015 0.021 0.024 0.027 -0.007 0.011 0.016 0.021 0.020 
 9 -0.017 0.015 0.021 0.024 0.027 -0.007 0.011 0.016 0.021 0.020 
 10 -0.017 0.015 0.021 0.024 0.027 -0.007 0.011 0.016 0.021 0.020 

Financial: 
(ADR Symbol) 

BBD:  
 ith day 

after shock 
Response of ADR (BBD) to a unit shock in Response of UND (BBDC3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.015 0.018 0.021 0.017 0.033 -0.008 0.016 0.029 0.055 0.028 
 2 0.000 -0.002 0.001 0.002 -0.004 -0.005 0.000 0.004 0.004 0.006 
 3 0.000 -0.001 0.000 -0.001 -0.001 -0.001 0.002 0.002 0.000 0.003 
 4 0.000 0.001 -0.001 0.000 0.001 -0.001 -0.001 -0.003 -0.003 -0.002 
 5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

ITUB:    
 ith day 

after shock 
Response of ADR (ITUB) to a unit shock in Response of UND (ITUB3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.015 0.019 0.021 0.018 0.030 -0.005 0.007 0.010 0.019 0.011 
 2 -0.015 0.017 0.022 0.019 0.030 -0.005 0.009 0.012 0.018 0.015 
 3 -0.016 0.017 0.021 0.019 0.029 -0.006 0.010 0.013 0.018 0.016 
 4 -0.016 0.017 0.020 0.019 0.029 -0.006 0.010 0.013 0.017 0.017 
 5 -0.016 0.016 0.020 0.018 0.028 -0.007 0.010 0.013 0.017 0.017 
 6 -0.016 0.016 0.020 0.018 0.027 -0.006 0.009 0.012 0.016 0.016 
 7 -0.014 0.015 0.020 0.016 0.024 -0.005 0.009 0.013 0.015 0.015 
 8 -0.015 0.016 0.019 0.014 0.023 -0.004 0.010 0.013 0.015 0.014 
 9 -0.014 0.017 0.018 0.016 0.023 -0.004 0.010 0.012 0.015 0.014 
 10 -0.013 0.017 0.018 0.016 0.021 -0.003 0.011 0.012 0.015 0.014 
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Industrial Goods: 
(ADR Symbol) 

ERJ:    
 ith day 

after shock 
Response of ADR (ERJ)  to a unit shock in Response of UND (EMBR3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.008 0.015 0.013 0.019 0.027 -0.002 0.009 0.011 0.024 0.018 
 2 -0.009 0.015 0.014 0.022 0.029 -0.001 0.010 0.011 0.024 0.020 
 3 -0.010 0.015 0.015 0.022 0.028 -0.003 0.010 0.011 0.024 0.020 
 4 -0.011 0.015 0.014 0.022 0.029 -0.003 0.011 0.011 0.024 0.021 
 5 -0.011 0.016 0.015 0.023 0.029 -0.002 0.011 0.011 0.024 0.021 
 6 -0.010 0.016 0.015 0.023 0.028 -0.002 0.012 0.012 0.024 0.021 
 7 -0.010 0.017 0.015 0.024 0.028 -0.002 0.013 0.012 0.024 0.020 
 8 -0.010 0.017 0.015 0.023 0.027 -0.003 0.013 0.012 0.025 0.021 
 9 -0.010 0.018 0.015 0.024 0.028 -0.002 0.014 0.012 0.025 0.021 
 10 -0.010 0.019 0.015 0.024 0.029 -0.002 0.015 0.012 0.025 0.022 

Utilities: 
(ADR Symbol) 

CIG:  
 ith day 

after shock 
Response of ADR (CIG) to a unit shock in Response of UND (CMIG3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.013 0.014 0.018 0.019 0.030 -0.005 0.007 0.013 0.025 0.016 
 2 0.000 -0.002 0.000 0.001 -0.001 0.000 -0.001 -0.001 -0.002 0.001 
 3 0.000 -0.001 -0.001 -0.001 -0.002 -0.001 0.000 0.000 -0.002 0.000 
 4 -0.001 0.000 -0.001 -0.003 -0.001 -0.001 0.000 0.000 -0.001 -0.001 
 5 0.000 0.001 0.001 0.000 0.001 0.000 0.000 0.000 0.001 0.000 
 6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

CPL:    
 ith day 

after shock 
Response of ADR (CPL) to a unit shock in Response of UND (CPFE3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.013 0.014 0.015 0.019 0.024 -0.004 0.007 0.010 0.018 0.015 
 2 -0.013 0.012 0.015 0.019 0.022 -0.005 0.007 0.010 0.018 0.016 
 3 -0.013 0.012 0.014 0.018 0.021 -0.005 0.007 0.009 0.018 0.015 
 4 -0.014 0.012 0.013 0.017 0.020 -0.005 0.006 0.009 0.016 0.015 
 5 -0.014 0.012 0.014 0.017 0.020 -0.005 0.007 0.009 0.016 0.015 
 6 -0.013 0.012 0.013 0.017 0.020 -0.004 0.007 0.009 0.016 0.015 
 7 -0.013 0.012 0.014 0.017 0.020 -0.004 0.007 0.009 0.016 0.015 
 8 -0.013 0.012 0.014 0.017 0.020 -0.004 0.007 0.009 0.016 0.015 
 9 -0.013 0.012 0.014 0.017 0.020 -0.004 0.007 0.009 0.016 0.015 
 10 -0.013 0.012 0.014 0.017 0.020 -0.004 0.007 0.009 0.016 0.015 
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EBR:    
 ith day 

after shock 
Response of ADR (EBR) to a unit shock in Response of UND (ELET3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.016 0.015 0.021 0.028 0.037 -0.007 0.009 0.017 0.029 0.022 
 2 -0.017 0.014 0.022 0.032 0.031 -0.007 0.009 0.017 0.030 0.024 
 3 -0.017 0.014 0.023 0.034 0.032 -0.008 0.009 0.018 0.031 0.024 
 4 -0.018 0.013 0.022 0.034 0.032 -0.008 0.009 0.017 0.030 0.025 
 5 -0.018 0.013 0.023 0.033 0.031 -0.008 0.009 0.017 0.030 0.024 
 6 -0.018 0.013 0.023 0.034 0.031 -0.008 0.009 0.017 0.030 0.024 
 7 -0.018 0.013 0.023 0.034 0.031 -0.008 0.009 0.017 0.030 0.024 
 8 -0.018 0.013 0.023 0.034 0.031 -0.008 0.009 0.017 0.030 0.024 
 9 -0.018 0.013 0.023 0.034 0.030 -0.008 0.009 0.017 0.030 0.024 
 10 -0.018 0.013 0.023 0.034 0.030 -0.008 0.009 0.017 0.030 0.024 

EBR.B:    
 ith day 

after shock 
Response of ADR (EBR. B) to a unit shock in Response of UND (ELET5) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.015 0.014 0.019 0.001 0.038 0.000 0.000 0.001 0.021 0.001 
 2 -0.015 0.014 0.022 0.000 0.033 0.000 0.000 0.001 0.020 0.001 
 3 -0.015 0.012 0.021 0.001 0.033 -0.001 0.001 0.002 0.020 0.002 
 4 -0.016 0.013 0.021 0.001 0.033 -0.001 0.000 0.002 0.020 0.002 
 5 -0.016 0.013 0.021 0.001 0.033 -0.001 0.001 0.002 0.019 0.002 
 6 -0.016 0.013 0.021 0.000 0.033 -0.001 0.001 0.002 0.019 0.002 
 7 -0.016 0.013 0.021 0.000 0.033 -0.001 0.001 0.002 0.019 0.002 
 8 -0.016 0.013 0.021 0.000 0.033 -0.001 0.001 0.002 0.019 0.003 
 9 -0.016 0.013 0.021 0.000 0.033 -0.001 0.001 0.003 0.018 0.003 
 10 -0.016 0.013 0.021 0.000 0.033 -0.001 0.001 0.003 0.018 0.003 

ELP:    
 ith day 

after shock 
Response of ADR (ELP) to a unit shock in Response of UND (CPLE3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.013 0.014 0.019 0.017 0.03 -0.005 0.007 0.012 0.023 0.014 
 2 -0.014 0.013 0.02 0.017 0.029 -0.005 0.007 0.012 0.021 0.016 
 3 -0.014 0.012 0.019 0.016 0.027 -0.006 0.007 0.012 0.02 0.017 
 4 -0.015 0.012 0.018 0.016 0.027 -0.006 0.007 0.012 0.02 0.017 
 5 -0.014 0.012 0.019 0.014 0.027 -0.006 0.007 0.012 0.019 0.017 
 6 -0.015 0.012 0.018 0.014 0.026 -0.007 0.007 0.012 0.019 0.017 
 7 -0.014 0.012 0.019 0.013 0.024 -0.006 0.007 0.012 0.018 0.015 
 8 -0.014 0.012 0.018 0.013 0.024 -0.006 0.007 0.012 0.018 0.015 
 9 -0.014 0.012 0.018 0.013 0.024 -0.006 0.007 0.012 0.018 0.015 
 10 -0.014 0.012 0.018 0.013 0.024 -0.006 0.007 0.012 0.018 0.015 
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SBS:    
 ith day 

after shock 
Response of ADR (SBS) to a unit shock in Response of UND (SBSP3) to a unit shock in 

 Ex-rate S&P500 BOVESPA UND ADR Ex-rate S&P500 BOVESPA UND ADR 
 1 -0.014 0.016 0.018 0.024 0.028 -0.005 0.010 0.014 0.024 0.020 
 2 -0.016 0.014 0.019 0.024 0.027 -0.006 0.010 0.014 0.022 0.020 
 3 -0.016 0.013 0.019 0.022 0.025 -0.006 0.009 0.014 0.021 0.020 
 4 -0.017 0.014 0.018 0.021 0.025 -0.008 0.009 0.013 0.019 0.019 
 5 -0.017 0.014 0.018 0.022 0.026 -0.008 0.010 0.013 0.020 0.019 
 6 -0.017 0.014 0.018 0.022 0.025 -0.007 0.010 0.013 0.020 0.019 
 7 -0.017 0.014 0.018 0.022 0.025 -0.007 0.010 0.013 0.020 0.019 
 8 -0.017 0.014 0.018 0.022 0.025 -0.007 0.010 0.013 0.020 0.019 
 9 -0.017 0.014 0.018 0.022 0.025 -0.007 0.010 0.013 0.020 0.019 
 10 -0.017 0.014 0.018 0.022 0.025 -0.007 0.010 0.013 0.020 0.019 
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Table 4.15 Russia: VAR Analysis 

This table displays FEVD and GIRF analyses for two Russian ADR firms, that is, Mobile Telesystems OJSC (ADR symbol: MTL) and Mechel (ADR symbol: MBT). 
The numbers presented in panel A represent the percentage of 20 day ahead forecast error variance of ADR and underlying stock (denoted as UND) explained by 

innovations in variables in the VAR system. The FEVD is derived from on a five-variable VAR system, which is given by:  
∑ 𝐴𝑖𝑗,𝑘

2𝑠
𝑘=0

∑ ∑ 𝐴𝑖𝑗,𝑘
2𝑠

𝑘=0
𝑠
𝑗=0  

×100. The error variance 

decomposition is sensitive to the ordering of variables in the VAR. For Russia, the ordering of the variables in the VAR estimation test is set (1) the exchange rate, (2) 
the S&P500 index, (3) the home market index (the MICEX Index), (4) the underlying stock and (5) the ADR. This is based on the assumption that ADR is affected by 
all other four factors. Given that the US market is found to have great influences on stock markets of the BRICs (please refer to market level analysis), the S&P 500 
Index is therefore put before the home market index (the MICEX Index). Panel B displays GIRF of two Russian ADRs and the corresponding underlying stock 
(denoted as UND) on ith day (i = 1, 2…10) to a unit shock in underlying factors. GIRF is given by: GIRF (n, ℰ𝑡, 𝜔𝑡−1) = E [𝛥𝑥𝑡+𝑛 ǀℰ𝑡, 𝜔𝑡−1] – E [𝛥𝑥𝑡+𝑛ǀ 𝜔𝑡−1]. Results 
are displayed in terms of the sector classification for the respective ADR issuing firm. These sectors are basic materials and communication. 

Panel A FEVD 
Basic Materials:    

 
 ADR explained by percentage of innovations in  UND explained by percentage of innovations in 

Home or 
Global Factor Driven 

 
 Ex-rate S&P500 MICEX UND ADR  Ex-rate S&P500 MICEX UND ADR  

 
MTL 0.190 46.733 4.735 6.043 42.299  MTLR 1.522 43.089 5.110 24.527 25.752 Global 

Communications:            
  ADR explained by percentage of innovations in  UND explained by percentage of innovations in  
  Ex-rate S&P500 MICEX UND ADR  Ex-rate S&P500 MICEX UND ADR  
 MBT 0.922 35.32 9.704 7.166 46.888  MTO 1.265 14.528 31.763 40.468 11.976 Global 

Panel B GIRF 

Basic Materials: 
(ADR Symbol)  
MTL:    

 
ith day 

after shock 
Response of ADR (MTL) to a unit shock in Response of UND (MTLR) to a unit shock in 

Ex-rate S&P500 MICEX UND ADR Ex-rate S&P500 MICEX UND ADR 
 1 0.000 0.031 0.026 0.029 0.044 0.002 0.013 0.021 0.029 0.019 
 2 0.001 0.030 0.027 0.029 0.043 0.003 0.019 0.020 0.028 0.029 
 3 0.000 0.031 0.025 0.028 0.044 0.005 0.022 0.019 0.028 0.032 
 4 0.000 0.028 0.022 0.028 0.043 0.005 0.021 0.018 0.028 0.032 
 5 0.001 0.029 0.022 0.026 0.043 0.005 0.021 0.018 0.028 0.033 
 6 0.001 0.028 0.021 0.026 0.042 0.007 0.021 0.019 0.029 0.034 
 7 0.001 0.029 0.021 0.026 0.043 0.008 0.023 0.018 0.027 0.035 
 8 -0.001 0.029 0.022 0.026 0.043 0.007 0.021 0.017 0.027 0.034 
 9 -0.002 0.029 0.022 0.025 0.042 0.005 0.022 0.017 0.026 0.032 
 10 -0.001 0.028 0.022 0.025 0.042 0.003 0.023 0.017 0.025 0.032 
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Communications: 
(ADR Symbol) 

MBT:    
 ith day 

after shock 
Response of ADR (MBT) to a unit shock in Response of UND (MTO) to a unit shock in 

 Ex-rate S&P500 MICEX UND ADR Ex-rate S&P500 MICEX UND ADR 
 1 -0.001 0.019 0.016 0.018 0.031 0.002 0.007 0.015 0.022 0.012 
 2 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 0.005 0.000 0.000 0.008 
 3 0.000 -0.001 -0.001 -0.002 -0.002 0.000 0.000 0.000 0.000 0.000 
 4 0.001 -0.001 -0.001 -0.002 -0.001 0.000 -0.001 -0.001 -0.002 -0.001 
 5 0.000 0.001 0.002 0.001 0.001 0.000 0.000 0.000 -0.001 0.001 
 6 0.000 -0.001 -0.001 -0.001 -0.003 0.001 0.001 0.002 0.001 -0.001 
 7 -0.001 -0.002 0.000 0.000 -0.001 0.000 0.001 0.000 0.000 0.000 
 8 -0.001 0.000 -0.001 -0.001 -0.001 0.000 -0.001 0.000 0.000 -0.001 
 9 0.001 0.000 -0.001 0.000 -0.003 0.000 0.000 -0.001 -0.001 -0.001 
 10 0.001 0.000 -0.001 -0.001 -0.001 0.000 0.001 0.000 0.001 0.000 

Notes: FEVD stands for forecast error variance decomposition that helps to identify the proportion of variations in one variable that can be explained by shocks to other variables in the 

VAR system. GIRF stands for generalized impulse response function that traces the response of a variable to shocks from the other variables in the VAR system. 
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Table 4.16 India: Decomposition of 20-Day ahead Forecast Error Variance 

The numbers presented in this table represent the percentage of 20-day ahead forecast error variance of ADR and underlying stock (denoted as UND) explained by 

innovations in variables in the VAR system. The FEVD is derived from a five-variable VAR system, which is given by:  
∑ 𝐴𝑖𝑗,𝑘

2𝑠
𝑘=0

∑ ∑ 𝐴𝑖𝑗,𝑘
2𝑠

𝑘=0
𝑠
𝑗=0  

×100. The error variance 

decomposition is sensitive to the ordering of variables in the VAR. For India, the ordering of the variables in the VAR estimation test is set (1) the exchange rate, (2) 
the S&P500 index, (3) the home market index (the S&P CNX Nifty), (4) the underlying stock and (5) the ADR. This is based on the assumption that ADR is 
affected by all other four factors. Given that the US market is found to have great influences on stock markets of the BRICs (please refer to market level analysis), 
the S&P 500 Index is therefore put before the home market index (the S&P CNX Nifty). FEVD results are displayed in terms of the sector classification for the 
respective ADR issuing firm. These sectors are basic materials, communications, consumer goods, financial, and technology. In the last column, results of whether 
the transmission process is home factor or global factor driven are displayed.  
Basic Materials:    

 

 ADR explained by percentage of innovations in  UND explained by percentage of innovations in 

Home or 

Global Factor Driven 

 

 Ex-rate S&P500 S&P CNX Nifty UND ADR  Ex-rate S&P500 S&P CNX Nifty UND ADR  

 

SLT 21.759 32.468 8.977 13.392 23.404  STLT 13.457 33.294 13.539 20.566 19.145 Global 

Communications:            

  ADR explained by percentage of innovations in  UND explained by percentage of innovations in  

  Ex-rate S&P500 S&P CNX Nifty UND ADR  Ex-rate S&P500 S&P CNX Nifty UND ADR  

 TCL 5.837 12.935 13.158 45.363 22.707  TCOM 1.431 9.702 16.364 61.418 11.085 Home 

Consumer Goods:   

  

 ADR explained by percentage of innovations in  UND explained by percentage of innovations in 

 

 Ex-rate S&P500 S&P CNX Nifty UND ADR  Ex-rate S&P500 S&P CNX Nifty UND ADR 

 

TTM 10.597 24.818 9.831 18.816 35.937  TTMT 5.698 22.896 19.029 40.781 11.595 Home 

Financial:    

 

 ADR explained by percentage of innovations in  UND explained by percentage of innovations in  

 

 Ex-rate S&P500 S&P CNX Nifty UND ADR  Ex-rate S&P500 S&P CNX Nifty UND ADR  

 

HDB 8.748 31.022 9.693 4.353 46.183  HDFCB 4.317 5.697 28.95 55.327 5.709 Global 

 IBN 11.98 21.015 10.623 13.891 42.491  ICICIBC 11.482 17.903 20.543 35.515 14.557 Global 

Technology:    

 

 ADR explained by percentage of innovations in  UND explained by percentage of innovations in  

 

 Ex-rate S&P500 S&P CNX Nifty UND ADR  Ex-rate S&P500 S&P CNX Nifty UND ADR  

 

INFY 1.155 25.004 4.865 21.931 47.045  INFO 0.087 19.07 18.748 50.964 11.132 Home 

 WIT 3.226 28.756 8.726 15.918 43.374  WPRO 0.866 6.462 34.065 56.109 2.498 Home 

 Notes: FEVD stands for forecast error variance decomposition that helps to identify the proportion of variations in one variable that can be explained by shocks to other variables in 

the VAR system. 
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Table 4.17 India: Generalized Impulse Responses 

This table reports GIRF of seven Indian ADRs and the corresponding underlying stock (denoted as UND) on ith day (i = 1, 2… 10) to a unit shock in underlying 

factors. GIRF is given by: GIRF (n, ℰ𝑡, 𝜔𝑡−1) = E[𝛥𝑥𝑡+𝑛ǀℰ𝑡, 𝜔𝑡−1] – E[𝛥𝑥𝑡+𝑛ǀ 𝜔𝑡−1]. For India, there are five variables in the VAR estimation test, including the 

exchange rate, the S&P500 Index, the home market index (the S&P CNX Nifty), the underlying stock and the ADR. Results are displayed in terms of the sector 

classification for ADR issuing firms. These sectors are basic materials, communications, consumer goods, financial, and technology. 
Basic Materials: 
(ADR Symbol) 

SLT:    

 
ith day 

after shock 

Response of ADR (SLT) to a unit shock in Response of UND (STLT) to a unit shock in 

Ex-rate S&P500 
 S&P CNX 

Nifty UND ADR Ex-rate S&P500  S&P CNX Nifty UND ADR 
 1 -0.015 0.023 0.022 0.027 0.036 -0.008 0.009 0.021 0.029 0.022 
 2 -0.016 0.022 0.021 0.026 0.034 -0.011 0.018 0.021 0.028 0.030 
 3 -0.016 0.023 0.022 0.025 0.035 -0.011 0.020 0.021 0.025 0.031 
 4 -0.017 0.024 0.023 0.026 0.036 -0.012 0.022 0.022 0.026 0.033 
 5 -0.017 0.024 0.021 0.025 0.035 -0.013 0.022 0.020 0.025 0.032 
 6 -0.017 0.023 0.021 0.024 0.033 -0.012 0.020 0.019 0.023 0.029 
 7 -0.017 0.025 0.020 0.024 0.036 -0.013 0.023 0.019 0.024 0.032 
 8 -0.017 0.024 0.019 0.024 0.034 -0.012 0.021 0.018 0.024 0.031 
 9 -0.016 0.024 0.020 0.024 0.034 -0.012 0.020 0.018 0.023 0.030 
 10 -0.016 0.023 0.020 0.024 0.034 -0.011 0.021 0.018 0.023 0.031 

Communications: 
(ADR Symbol) 

TCL:    
 

ith day 
after shock 

Response of ADR (TCL) to a unit shock in Response of UND (TCOM) to a unit shock in 

 Ex-rate S&P500 
 S&P CNX 

Nifty UND ADR Ex-rate S&P500  S&P CNX Nifty UND ADR 
 1 -0.007 0.015 0.015 0.020 0.034 -0.003 0.003 0.014 0.029 0.018 
 2 -0.008 0.013 0.015 0.022 0.031 -0.004 0.008 0.015 0.029 0.024 
 3 -0.008 0.012 0.015 0.022 0.030 -0.004 0.009 0.015 0.027 0.025 
 4 -0.008 0.013 0.015 0.022 0.029 -0.004 0.010 0.014 0.027 0.026 
 5 -0.008 0.013 0.016 0.025 0.030 -0.004 0.011 0.015 0.027 0.026 
 6 -0.008 0.013 0.014 0.024 0.029 -0.005 0.010 0.014 0.026 0.026 
 7 -0.006 0.011 0.013 0.024 0.027 -0.004 0.011 0.014 0.026 0.025 
 8 -0.007 0.011 0.013 0.024 0.028 -0.003 0.010 0.013 0.026 0.025 
 9 -0.007 0.011 0.014 0.024 0.028 -0.003 0.010 0.013 0.026 0.025 
 10 -0.007 0.011 0.014 0.024 0.027 -0.003 0.009 0.013 0.025 0.025 
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Consumer Goods: 
(ADR Symbol) 

TTM:    
 

ith day 
after shock 

Response of ADR (TTM) to a unit shock in Response of UND (TTMT) to a unit shock in 

 Ex-rate S&P500 
 S&P CNX 

Nifty UND ADR Ex-rate S&P500  S&P CNX Nifty UND ADR 
 1 -0.009 0.017 0.015 0.018 0.030 -0.006 0.005 0.017 0.026 0.016 
 2 -0.010 0.017 0.016 0.020 0.029 -0.007 0.012 0.019 0.027 0.023 
 3 -0.011 0.018 0.017 0.021 0.030 -0.008 0.015 0.019 0.028 0.026 
 4 -0.010 0.017 0.016 0.020 0.029 -0.008 0.016 0.018 0.026 0.026 
 5 -0.010 0.016 0.016 0.020 0.028 -0.007 0.016 0.017 0.026 0.026 
 6 -0.010 0.016 0.015 0.019 0.029 -0.007 0.015 0.017 0.025 0.024 
 7 -0.009 0.017 0.015 0.019 0.029 -0.007 0.016 0.017 0.024 0.025 
 8 -0.009 0.016 0.015 0.019 0.029 -0.007 0.015 0.016 0.024 0.025 
 9 -0.009 0.016 0.015 0.020 0.029 -0.007 0.015 0.016 0.024 0.025 
 10 -0.009 0.016 0.015 0.019 0.029 -0.007 0.015 0.016 0.024 0.025 

Financial: 
(ADR Symbol) 

HDB:    
 

ith day 
after shock 

Response of ADR (HDB) to a unit shock in Response of UND (HDFCB) to a unit shock in 

 Ex-rate S&P500 
 S&P CNX 

Nifty UND ADR Ex-rate S&P500  S&P CNX Nifty UND ADR 
 1 -0.008 0.017 0.014 0.014 0.028 -0.004 0.004 0.012 0.020 0.010 
 2 0.000 -0.003 -0.001 0.000 -0.003 -0.001 0.004 0.001 -0.001 0.005 
 3 -0.001 0.000 0.001 0.000 -0.001 0.000 0.001 0.000 -0.001 0.001 
 4 -0.001 0.000 0.000 0.000 0.000 -0.001 0.000 0.000 -0.001 0.000 
 5 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 -0.001 0.000 
 6 0.001 -0.001 -0.001 -0.001 -0.001 0.000 0.000 -0.001 -0.001 -0.001 
 7 0.001 -0.001 -0.001 -0.001 -0.001 0.000 0.000 0.000 0.000 0.000 
 8 0.000 0.000 0.000 0.000 0.000 0.000 -0.001 0.000 0.000 -0.001 
 9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

IBN:            
 

ith day 
after shock 

Response of ADR (IBN) to a unit shock in Response of UND (ICICIBC) to a unit shock in 

 Ex-rate S&P500 
 S&P CNX 

Nifty UND ADR Ex-rate S&P500  S&P CNX Nifty UND ADR 
 1 -0.010 0.018 0.017 0.021 0.035 -0.007 0.006 0.017 0.027 0.016 
 2 -0.010 0.017 0.017 0.023 0.035 -0.008 0.012 0.019 0.028 0.024 
 3 -0.011 0.017 0.017 0.022 0.034 -0.008 0.014 0.017 0.026 0.025 
 4 -0.012 0.018 0.017 0.022 0.035 -0.010 0.014 0.017 0.025 0.026 
 5 -0.012 0.019 0.017 0.022 0.035 -0.010 0.015 0.017 0.025 0.026 
 6 -0.013 0.018 0.017 0.022 0.035 -0.010 0.014 0.016 0.024 0.027 
 7 -0.011 0.018 0.016 0.021 0.034 -0.009 0.013 0.015 0.023 0.026 
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 8 -0.012 0.017 0.016 0.020 0.033 -0.010 0.013 0.016 0.023 0.025 
 9 -0.012 0.017 0.016 0.020 0.033 -0.010 0.013 0.016 0.022 0.024 
 10 -0.012 0.017 0.016 0.020 0.033 -0.009 0.013 0.016 0.023 0.024 

Technology: 
(ADR Symbol) 

INFY:    
 

ith day 
after shock 

Response of ADR (INFY)  to a unit shock in Response of UND (INFO) to a unit shock in 

 Ex-rate S&P500 
 S&P CNX 

Nifty UND ADR Ex-rate S&P500  S&P CNX Nifty UND ADR 
 1 -0.005 0.016 0.011 0.017 0.033 -0.002 0.004 0.014 0.024 0.013 
 2 -0.004 0.015 0.010 0.019 0.034 -0.001 0.009 0.013 0.025 0.021 
 3 -0.003 0.015 0.009 0.018 0.031 -0.001 0.010 0.012 0.024 0.022 
 4 -0.003 0.016 0.009 0.018 0.030 -0.001 0.010 0.012 0.023 0.022 
 5 -0.003 0.016 0.010 0.018 0.030 -0.001 0.011 0.012 0.023 0.021 
 6 -0.003 0.015 0.010 0.018 0.029 0.000 0.011 0.012 0.022 0.020 
 7 -0.003 0.015 0.009 0.017 0.028 0.000 0.012 0.012 0.021 0.020 
 8 -0.003 0.015 0.009 0.017 0.028 -0.001 0.011 0.012 0.020 0.019 
 9 -0.003 0.015 0.009 0.017 0.028 -0.001 0.011 0.012 0.020 0.020 
 10 -0.003 0.015 0.009 0.017 0.028 -0.001 0.011 0.012 0.020 0.020 

WIT:            
 

ith day 
after shock 

Response of ADR (WIT)  to a unit shock in Response of UND (WPRO) to a unit shock in 

 Ex-rate S&P500 
 S&P CNX 

Nifty UND ADR Ex-rate S&P500  S&P CNX Nifty UND ADR 
 1 -0.006 0.018 0.014 0.018 0.031 -0.002 0.005 0.017 0.027 0.016 
 2 0.000 -0.001 0.000 0.001 -0.002 0.001 0.005 -0.001 0.000 0.005 
 3 0.000 -0.001 -0.001 0.001 -0.001 0.000 0.001 -0.001 0.000 0.001 
 4 0.000 0.001 0.000 -0.001 0.000 0.000 0.001 0.000 -0.001 0.000 
 5 0.000 0.000 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 
 6 0.000 0.000 0.000 0.000 0.000 0.000 -0.001 0.000 0.000 -0.001 
 7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
 10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Notes: GIRF stands for generalized impulse response function that traces the response of a variable to shocks from the other variables in the VAR system. 
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Table 4.18 China: Decomposition of 20-Day ahead Forecast Error Variance 

The numbers presented in this table represent the percentage of 20-day ahead forecast error variance of ADR and underlying stock (denoted as UND) explained by 

innovations in variables in the VAR system. The FEVD is derived from a five-variable VAR system, which is given by:  
∑ 𝐴𝑖𝑗,𝑘

2𝑠
𝑘=0

∑ ∑ 𝐴𝑖𝑗,𝑘
2𝑠

𝑘=0
𝑠
𝑗=0  

×100. The error variance 

decomposition is sensitive to the ordering of variables in the VAR. For the case of China, the ordering of variables is set as (1) the S&P500 Index, (2) the Hang 
Seng Index, (3) the Shanghai A share Index, (4) the underlying stock and (5) the ADR. The ADR is put at last, which is based on the assumption that ADR is 
affected by all other four factors. Given that the US market dominates other BRICs markets, the S&P500 Index is therefore the first variable in the VAR. The 
evidence suggests that Hong Kong market acts as a leading market for stock market of mainland China. As such the Hang Seng Index is set as the second variable, 
followed by the Shanghai A share Index representing the stock market of mainland China. FEVD results are displayed in terms of the sector classification for the 
respective ADR issuing firm. These sectors are basic materials, communications, consumer goods, energy, financial, industrial goods and utilities. In the last 
column, results of whether the transmission process is home factor or global factor driven are displayed.  
Basic Materials:     

 

 

ADR explained by percentage of innovations in 

  

UND explained by percentage of innovations in 

Home or 

Global Factor Driven 

 

 S&P500 Hang Seng SH A UND ADR   S&P500 Hang Seng SH A UND ADR  

 

ACH 28.281 11.266 1.381 40.192 18.880  ALUM 27.266 12.083 1.440 41.945 17.266 Home 

 SHI 17.636 8.943 2.670 63.605 7.146  SHPI 15.982 9.828 2.712 67.479 3.999 Home 

Communications:             

  ADR explained by percentage of innovations in   UND explained by percentage of innovations in  

  S&P500 Hang Seng SH A UND ADR   S&P500 Hang Seng SH A UND ADR  

 CHA 25.656 11.523 0.618 50.778 11.425  CTC 23.601 12.619 0.702 53.336 9.743 Home 

Consumer Goods:    

  

 ADR explained by percentage of innovations in   UND explained by percentage of innovations in 

 

 S&P500 Hang Seng SH A UND ADR   S&P500 Hang Seng SH A UND ADR 

 

CEA 15.448 13.153 1.518 66.168 3.712  CHEA 14.892 14.168 1.583 68.300 1.057 Home 

 ZNH 17.659 6.115 1.357 47.609 27.260  CSA 5.720 15.240 1.203 76.099 1.738 Home 

Energy:  

  ADR explained by percentage of innovations in   UND explained by percentage of innovations in  

  S&P500 Hang Seng SH A UND ADR   S&P500 Hang Seng SH A UND ADR  

 PTR 27.668 10.844 0.400 35.649 25.439  PECH 26.225 12.481 0.466 38.519 22.310 Home 

 SNP 23.907 12.227 1.001 48.190 14.675  CHPE 22.749 13.625 1.086 50.145 12.395 Home 

 YZC 23.505 15.179 0.488 51.805 9.023  YNCL 21.981 15.866 0.501 56.265 5.387 Home 

Financial:     

 

 ADR explained by percentage of innovations in   UND explained by percentage of innovations in  

 

 S&P500 Hang Seng SH A UND ADR   S&P500 Hang Seng SH A UND ADR  

 

LFC 29.695 16.178 1.628 31.008 21.491  CLS 28.443 18.055 1.785 31.804 19.913 Home 



 

183 

 

Industrial Goods:     

 

 ADR explained by percentage of innovations in   UND explained by percentage of innovations in  

 

 S&P500 Hang Seng SH A UND ADR   S&P500 Hang Seng SH A UND ADR  

 

GSH 20.867 8.954 0.638 57.960 11.582  GHEN 18.679 10.417 0.692 64.176 6.036 Home 

Utilities:  

  ADR explained by percentage of innovations in   UND explained by percentage of innovations in  

  S&P500 Hang Seng SH A UND ADR   S&P500 Hang Seng SH A UND ADR  

 HNP 11.752 2.706 0.208 64.378 20.956  HPI 10.158 3.281 0.254 69.359 16.949 Home 

Notes: FEVD stands for forecast error variance decomposition that helps to identify the proportion of variations in one variable that can be explained by shocks to other variables in the 

VAR system. 
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Table 4.19 China: Generalized Impulse Responses 

This table reports GIRF of 11 Chinese ADRs and the corresponding underlying stock (denoted as UND) on ith day (i = 1, 2… 10) to a unit shock in underlying 
factors. GIRF is given by: GIRF (n, ℰ𝑡, 𝜔𝑡−1) = E[𝛥𝑥𝑡+𝑛 ǀℰ𝑡, 𝜔𝑡−1] – E[𝛥𝑥𝑡+𝑛ǀ 𝜔𝑡−1]. For the case of China, variables in the VAR system are slightly different from that 
in other cases. These are (1) the S&P500 index, (2) the Hang Seng Index, (3) the Shanghai A share Index, (4) the underlying stock and (5) the ADR. Results are 
displayed in terms of the sector classification for ADR issuing firms. These sectors are basic materials, communications, consumer goods, energy, financial, 
industrial goods and utilities. 
Basic Materials: 

(ADR Symbol)  
ACH:    

 
ith day 

after shock 
Response of ADR (ACH) to a unit shock in Response of UND (ALUM) to a unit shock in 

S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 
 1 0.020 0.018 0.008 0.027 0.034 0.005 0.017 0.008 0.029 0.023 
 2 0.017 0.017 0.008 0.029 0.034 0.017 0.018 0.008 0.031 0.034 
 3 0.018 0.016 0.009 0.028 0.034 0.018 0.018 0.010 0.030 0.035 
 4 0.019 0.017 0.009 0.028 0.035 0.018 0.017 0.009 0.029 0.034 
 5 0.018 0.017 0.009 0.028 0.035 0.018 0.017 0.009 0.028 0.035 
 6 0.018 0.017 0.009 0.028 0.035 0.018 0.017 0.009 0.028 0.035 
 7 0.018 0.017 0.009 0.028 0.035 0.018 0.017 0.009 0.028 0.035 
 8 0.018 0.017 0.009 0.028 0.035 0.019 0.017 0.009 0.028 0.035 
 9 0.018 0.017 0.009 0.028 0.035 0.019 0.017 0.009 0.028 0.035 
 10 0.018 0.017 0.009 0.028 0.035 0.019 0.017 0.009 0.028 0.035 

SHI:    

 
ith day 

after shock 
Response of ADR (SHI) to a unit shock in Response of UND (SHPI) to a unit shock in 

S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 

 

1 0.015 0.014 0.007 0.026 0.032 0.004 0.014 0.008 0.030 0.025 
2 0.012 0.012 0.007 0.028 0.030 0.011 0.014 0.008 0.031 0.030 
3 0.012 0.012 0.008 0.027 0.030 0.012 0.013 0.008 0.030 0.030 
4 0.013 0.012 0.008 0.027 0.030 0.013 0.012 0.009 0.029 0.029 
5 0.013 0.012 0.008 0.027 0.029 0.012 0.012 0.009 0.028 0.029 
6 0.013 0.012 0.008 0.027 0.029 0.012 0.012 0.009 0.028 0.029 
7 0.013 0.012 0.008 0.027 0.029 0.012 0.012 0.009 0.028 0.029 
8 0.013 0.012 0.008 0.027 0.029 0.012 0.012 0.009 0.028 0.029 
9 0.013 0.012 0.008 0.027 0.029 0.012 0.012 0.009 0.028 0.029 

10 0.013 0.012 0.008 0.027 0.029 0.012 0.012 0.009 0.028 0.029 
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Communications: 
(ADR Symbol) 

CHA:    
 ith day 

after shock 
Response of ADR (CHA) to a unit shock in Response of UND (CTC) to a unit shock in 

 S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 
 1 0.017 0.015 0.006 0.021 0.026 0.005 0.014 0.006 0.022 0.018 
 2 0.012 0.012 0.005 0.021 0.024 0.012 0.012 0.005 0.022 0.023 
 3 0.011 0.010 0.005 0.019 0.021 0.011 0.011 0.005 0.020 0.022 
 4 0.011 0.010 0.005 0.018 0.021 0.010 0.010 0.005 0.018 0.020 
 5 0.010 0.010 0.005 0.018 0.020 0.010 0.010 0.005 0.018 0.020 
 6 0.010 0.010 0.005 0.018 0.020 0.010 0.010 0.005 0.018 0.020 
 7 0.010 0.010 0.005 0.019 0.021 0.010 0.010 0.005 0.018 0.020 
 8 0.010 0.010 0.005 0.019 0.021 0.010 0.010 0.005 0.018 0.021 
 9 0.010 0.010 0.005 0.019 0.021 0.010 0.010 0.005 0.018 0.021 
 10 0.010 0.010 0.005 0.019 0.021 0.010 0.010 0.005 0.018 0.021 

Consumer Goods: 
(ADR Symbol) 

CEA:    
 ith day 

after shock 
Response of ADR (CEA) to a unit shock in Response of UND (CHEA) to a unit shock in 

 S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 
 1 0.013 0.012 0.007 0.027 0.034 0.004 0.013 0.007 0.034 0.026 
 2 0.011 0.013 0.008 0.032 0.033 0.010 0.015 0.008 0.034 0.030 
 3 0.011 0.014 0.008 0.032 0.031 0.011 0.016 0.009 0.033 0.030 
 4 0.014 0.016 0.009 0.033 0.032 0.014 0.017 0.010 0.034 0.031 
 5 0.015 0.017 0.010 0.033 0.031 0.014 0.017 0.010 0.034 0.030 
 6 0.014 0.015 0.009 0.031 0.030 0.014 0.017 0.010 0.032 0.030 
 7 0.014 0.016 0.009 0.032 0.030 0.014 0.016 0.009 0.032 0.030 
 8 0.013 0.016 0.009 0.032 0.030 0.014 0.016 0.009 0.032 0.030 
 9 0.013 0.016 0.009 0.032 0.030 0.014 0.016 0.009 0.032 0.030 
 10 0.013 0.016 0.009 0.032 0.030 0.014 0.016 0.009 0.032 0.030 

ZNH:    
 ith day 

after shock 
Response of ADR (ZNH) to a unit shock in Response of UND (CSA) to a unit shock in 

 S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 
 1 0.015 0.012 0.007 0.028 0.036 0.004 0.014 0.007 0.034 0.027 
 2 -0.003 0.001 0.001 0.002 -0.001 0.007 0.000 0.000 0.001 0.005 
 3 0.000 0.000 0.001 0.000 -0.001 0.001 0.000 0.001 -0.001 -0.001 
 4 0.002 0.002 0.001 0.002 0.001 0.002 0.001 0.002 0.001 0.001 
 5 0.000 0.000 0.000 -0.001 -0.001 0.000 0.000 0.000 -0.001 -0.001 
 6 -0.001 -0.001 0.000 -0.002 -0.002 0.000 0.000 0.000 -0.001 0.000 
 7 0.000 0.000 0.000 -0.001 -0.001 0.000 0.000 -0.001 -0.001 -0.001 
 8 0.000 0.001 0.001 0.001 0.001 0.000 0.001 0.002 0.000 0.000 
 9 0.001 0.001 -0.001 -0.001 0.000 0.000 0.000 0.000 -0.001 -0.001 
 10 0.000 0.000 0.000 0.000 -0.001 0.001 0.000 -0.001 0.000 0.000 
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Energy: 
(ADR Symbol)           

PTR:            
 ith day 

after shock 
Response of ADR (PTR) to a unit shock in Response of UND (PECH) to a unit shock in 

 S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 
 1 0.013 0.012 0.005 0.018 0.024 0.004 0.012 0.006 0.020 0.015 
 2 0.011 0.011 0.005 0.019 0.022 0.011 0.012 0.005 0.020 0.022 
 3 0.011 0.010 0.004 0.018 0.022 0.011 0.011 0.005 0.019 0.023 
 4 0.012 0.010 0.005 0.017 0.022 0.012 0.011 0.005 0.018 0.022 
 5 0.012 0.011 0.005 0.017 0.023 0.012 0.011 0.005 0.018 0.022 
 6 0.012 0.010 0.003 0.016 0.021 0.012 0.011 0.004 0.017 0.022 
 7 0.011 0.010 0.003 0.017 0.022 0.011 0.011 0.004 0.017 0.022 
 8 0.011 0.010 0.005 0.017 0.021 0.011 0.011 0.005 0.018 0.022 
 9 0.011 0.010 0.004 0.017 0.022 0.011 0.010 0.005 0.017 0.022 
 10 0.011 0.010 0.004 0.016 0.021 0.011 0.010 0.004 0.017 0.022 

SNP: 
ith day 

after shock 

          
 Response of ADR (SNP) to a unit shock in Response of UND (CHPE) to a unit shock in 
 S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 
 1 0.014 0.014 0.006 0.021 0.026 0.005 0.014 0.007 0.023 0.018 
 2 0.012 0.012 0.006 0.021 0.024 0.011 0.013 0.006 0.023 0.024 
 3 0.011 0.011 0.006 0.021 0.024 0.011 0.012 0.006 0.022 0.024 
 4 0.011 0.011 0.006 0.020 0.023 0.011 0.011 0.006 0.020 0.023 
 5 0.011 0.011 0.006 0.020 0.023 0.011 0.011 0.006 0.020 0.022 
 6 0.011 0.011 0.006 0.020 0.023 0.011 0.011 0.006 0.020 0.022 
 7 0.011 0.011 0.006 0.020 0.023 0.011 0.011 0.006 0.020 0.023 
 8 0.011 0.011 0.006 0.020 0.023 0.011 0.011 0.006 0.020 0.023 
 9 0.011 0.011 0.006 0.020 0.023 0.011 0.011 0.006 0.020 0.023 
 10 0.011 0.011 0.006 0.020 0.023 0.011 0.011 0.006 0.020 0.023 

YZC:            
 ith day 

after shock 
Response of ADR (YZC) to a unit shock in Response of UND (YNCL) to a unit shock in 

 S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 
 1 0.015 0.016 0.008 0.026 0.034 0.005 0.017 0.008 0.031 0.025 
 2 0.016 0.017 0.008 0.031 0.034 0.015 0.018 0.008 0.033 0.033 
 3 0.015 0.017 0.008 0.030 0.033 0.015 0.018 0.008 0.032 0.033 
 4 0.016 0.017 0.008 0.029 0.032 0.016 0.018 0.009 0.030 0.032 
 5 0.017 0.016 0.008 0.029 0.032 0.016 0.017 0.009 0.030 0.032 
 6 0.016 0.016 0.007 0.028 0.031 0.016 0.016 0.007 0.029 0.031 
 7 0.016 0.016 0.007 0.028 0.031 0.015 0.016 0.007 0.029 0.030 
 8 0.015 0.016 0.007 0.028 0.030 0.015 0.016 0.007 0.029 0.030 
 9 0.015 0.016 0.007 0.028 0.030 0.015 0.016 0.007 0.029 0.030 
 10 0.015 0.016 0.006 0.028 0.030 0.015 0.016 0.007 0.029 0.030 
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Financial: 

(ADR Symbol) 
LFC:  

 ith day 

after shock 

Response of ADR (LFC) to a unit shock in Response of UND (CLS) to a unit shock in 

 S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 

 1 0.016 0.016 0.008 0.020 0.026 0.005 0.016 0.009 0.021 0.016 

 2 0.012 0.014 0.007 0.019 0.023 0.012 0.015 0.008 0.020 0.023 

 3 0.012 0.014 0.008 0.019 0.023 0.013 0.014 0.008 0.019 0.023 

 4 0.013 0.014 0.008 0.019 0.024 0.013 0.014 0.008 0.019 0.023 

 5 0.013 0.014 0.008 0.019 0.024 0.013 0.014 0.008 0.019 0.024 

 6 0.013 0.014 0.008 0.019 0.024 0.013 0.014 0.008 0.019 0.024 

 7 0.013 0.014 0.008 0.019 0.024 0.013 0.014 0.008 0.019 0.024 

 8 0.013 0.014 0.008 0.019 0.024 0.013 0.014 0.008 0.019 0.024 

 9 0.013 0.014 0.008 0.019 0.024 0.013 0.014 0.008 0.019 0.024 

 10 0.013 0.014 0.008 0.019 0.024 0.013 0.014 0.008 0.019 0.024 

Industrial Goods: 

(ADR Symbol) 

GSH:    

 ith day 

after shock 

Response of ADR (GSH)  to a unit shock in Response of UND (GHEN) to a unit shock in 

 S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 

 1 0.011 0.009 0.004 0.019 0.025 0.002 0.009 0.004 0.023 0.017 

 2 0.010 0.009 0.004 0.020 0.024 0.009 0.010 0.004 0.023 0.022 

 3 0.009 0.009 0.004 0.020 0.022 0.009 0.010 0.004 0.022 0.022 

 4 0.011 0.010 0.005 0.019 0.022 0.010 0.010 0.005 0.020 0.021 

 5 0.011 0.009 0.004 0.019 0.022 0.010 0.010 0.005 0.020 0.021 

 6 0.011 0.009 0.004 0.019 0.022 0.010 0.010 0.005 0.020 0.021 

 7 0.011 0.009 0.005 0.019 0.022 0.010 0.010 0.005 0.020 0.021 

 8 0.010 0.009 0.005 0.020 0.022 0.010 0.010 0.005 0.020 0.021 

 9 0.010 0.009 0.005 0.020 0.022 0.010 0.010 0.005 0.020 0.021 

 10 0.010 0.009 0.005 0.020 0.022 0.010 0.010 0.005 0.020 0.021 
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Utilities:  

(ADR Symbol) 

HNP:  

 ith day 

after shock 

Response of ADR (HNP) to a unit shock in Response of UND (HPI) to a unit shock in 

 S&P500 Hang Seng SH A UND ADR S&P500 Hang Seng SH A UND ADR 

 1 0.012 0.009 0.004 0.020 0.026 0.003 0.009 0.004 0.023 0.018 

 2 0.009 0.007 0.003 0.021 0.024 0.008 0.008 0.003 0.023 0.024 

 3 0.008 0.006 0.003 0.020 0.023 0.008 0.007 0.003 0.022 0.023 

 4 0.008 0.005 0.003 0.020 0.023 0.007 0.005 0.003 0.021 0.023 

 5 0.007 0.005 0.002 0.019 0.022 0.007 0.005 0.003 0.020 0.022 

 6 0.008 0.005 0.003 0.019 0.022 0.007 0.005 0.003 0.020 0.022 

 7 0.008 0.005 0.003 0.019 0.022 0.007 0.005 0.003 0.020 0.022 

 8 0.008 0.006 0.003 0.019 0.022 0.007 0.005 0.003 0.020 0.022 

 9 0.008 0.006 0.003 0.019 0.022 0.007 0.005 0.003 0.019 0.022 

 10 0.008 0.006 0.003 0.019 0.022 0.007 0.005 0.003 0.019 0.022 

Notes: GIRF stands for generalized impulse response function that traces the response of a variable to shocks from the other variables in the VAR system. 
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Table 4.20 Summary of Main Findings 

This table summarizes main findings for this study, including the direction of the information 
transmission between ADR and its underlying stock, the primary information force in the transmission 
process and the important pricing factor for ADRs.  

 Sector ADR 
symbol 

Direction  Primary 
information force 

Important pricing factors 
of ADR 

Brazil      
 Basic Materials BAK Mutual feedback Global factor Exchange rate 
  GGB 

 
Mutual feedback Global factor The US market index; 

Exchange rate 
  SID Uni-directional  Home factor The underlying share 
  VALE Mutual feedback Home factor The underlying share 

  VALE.P Mutual feedback Home factor The underlying share 
 Communications OIBR Uni-directional Home factor Exchange rate 
  TSU Mutual feedback Home factor The US market index 
  VIV Mutual feedback Home factor The underlying share 
 Consumer Goods ABV Mutual feedback Home factor The underlying share 
  ABVC Uni-directional  Home factor The underlying share 
  BRFS Uni-directional Home factor The underlying share 
  CBD Mutual feedback Home factor The underlying share 
  GOL Mutual feedback Home factor The underlying share 
 Energy PBR 

 
Mutual feedback  Home factor Exchange rate; 

The underlying share 
  PBRA 

 
Mutual feedback Home factor Exchange rate; 

The underlying share 
 Financial  BBD Uni-directional  Home factor Exchange rate 
  ITUB Mutual feedback Global factor Exchange rate 
 Industrial Goods ERJ Uni-directional  Home factor The underlying share 
 Utilities  CIG Uni-directional  Home factor Exchange rate 
  CPL 

 
Mutual feedback Home factor Exchange rate; 

The underlying share 
  EBR Uni-directional  Home factor The underlying share 
  EBRB NA NA Exchange rate 
  ELP Mutual feedback Global factor Exchange rate 
  SBS 

 

Mutual feedback Home factor Exchange rate; 
The underlying share 

Russia 
 Basic Materials MTL Mutual feedback Global factor The US market index 

 Communications MBT Mutual feedback Global factor The US market index 
India  
 Basic Materials SLT 

 
Mutual feedback Global factor The US market index; 

Exchange rate 
 Communications TCL Mutual feedback Home factor The underlying share 

 Consumer goods TTM 
 

Mutual feedback Home factor The US market index; 
The underlying share 

 Financial 
 

HDB 
 

Mutual feedback Global factor The US market index; 
Home market index 

 
 IBN 

 

Mutual feedback Global factor Exchange rate; 
The US market index 

 Technology 
 

INFY 
 

Mutual feedback Home factor The US market index;  
The underlying share 

 
 

WIT 
 

Mutual feedback Home factor The US market index;  
The underlying share 

China  
 Basic Materials ACH Mutual feedback Home factor The underlying share 
  SHI Mutual feedback Home factor The underlying share 
 Communications CHA Mutual feedback Home factor The underlying share 

 
Consumer Goods 

CEA Uni-directional Home factor The underlying share 
 ZNH Uni-directional Home factor The underlying share 
 

Energy 
 

PTR Mutual feedback Home factor The underlying share 
 SNP Mutual feedback Home factor The underlying share 
 YZC Mutual feedback Home factor The underlying share 
 Financial LFC Mutual feedback Home factor The underlying share 
 Industrial Goods GSH Mutual feedback Home factor The underlying share 
 Utilities HNP Mutual feedback Home factor The underlying share 
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Chapter 5 

Essay 2 Linkages between the BRICs’ ADR Markets and the 

Respective Home Country’s Macroeconomic Fundamentals 
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5.1 Introduction 

The analysis in Chapter 4 was undertaken to identify whether the pricing information 

transmission mechanism of American Depositary Receipts (ADRs) from the BRICs 

nations is driven by global or home factors. It has provided evidence that with the 

exception of Russia, the transmission dynamics in general occur from underlying shares 

to their ADRs. This indicates that the pricing basis of these ADRs is theoretically 

grounded. This chapter investigates the macroeconomic information transmission 

mechanism of ADRs from the four BRICs countries – Brazil, Russia, India and China. 

Specifically, the analysis will be conducted to examine the fundamental linkages 

between the ADRs and their home country’s real economies. Combined with Essay 1 

(Chapter 4), this study will provide an in-depth understanding of the theoretical basis of 

the value of ADRs from the BRICs nations. 

In recent years, emerging markets have accounted for a growing percentage of total 

ADR offerings, which can be attributed to the opening up of markets to international 

investors. China, Brazil, Russia, the UK and Mexico had an aggregate trading value of 

over US$100 billion. China achieved its leadership role as a result of its boom in its 

manufacturing based economy, while Brazil and Russia based their growth on their 

commodity driven wealth. Based on market statistics, the overall ADR market can be 

treated as a liquid market. Issuers from the four BRICs nations have continued to 

dominate the ADR market during the post-2008 crisis period. In terms of number of 

programs, the top four countries are from the BRICs nations, representing 35% of the 

depositary receipt (DR) universe (Reyes, 2013). 
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The significant development of emerging market ADRs, particularly those originating 

from the four BRICs countries, indicate a strong demand from US investors for foreign 

shares from emerging markets. Such an investment trend is in line with the conventional 

view that ‘higher growth means higher returns’. The logic behind this is that corporate 

earnings are expected to portray the overall economic trend in the long run. Dividends 

paid by companies therefore should grow at a similar rate to that of the overall economy. 

As such, rapidly growing economies will yield higher growth rates of dividends and 

hence higher stock returns. Intuitively, these investors are positive about the outlook for 

these emerging economies. They invest in ADRs from these countries, hoping to obtain 

superior stock returns.
 
 

An implied assumption is that the ADR markets correctly reflect the economic trends of 

the underlying nations and also the future performance of the corporations issuing the 

ADRs. This appears to be a fair argument, in that ADRs are redundant assets whose 

value is derived from the performance of their underlying stocks. Theoretically, in 

efficient and frictionless markets, redundant assets can be priced according to the law of 

one price (see Kato et al., 1991). Hence, the ADR market of a country can be viewed as 

being a fraction of the home country stock market. However, in practice, ADRs can 

vary from their underlying stocks, given the various investment environments for ADRs 

and their ordinary shares.
81

 This in turn will impact on the direct relationship between 

the ADR market and the respective home country’s economic fundamentals.  

                                                        
81The different regulatory environment and the heterogeneity of risk perceptions between US investors and local 
investors in the underlying foreign stock markets may contribute to the divergence between ADRs and their stocks. 
Please refer to Chapter 1 Introduction for the detailed discussion.  
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Since ADRs are listed on the US market, its relationship with the home country’s 

economy will also be affected by the extent to which markets are informationally 

efficient and the integration of the listing market (the US market) and the respective 

home market. If markets are efficient, integrated and frictionless, such a transmission 

process should be similar to that of the underlying stock market and the home country’s 

economy. If markets are segmented and less informationally efficient, the 

interdependence of an ADR market and its home country’s economic fundamentals will 

diverge from its theoretical relationship. Due to these reasons, in practice, there may not 

be clear correspondence between the ADR performance and the economic fundamentals 

of the respective home market.  

Understanding the macroeconomic transmission mechanism of ADRs is important for 

investors. Since ADRs have played an increasingly important role in US investors’ 

global portfolios, one should understand how the ADR market interacts with the real 

economies of the home country. This will be particularly crucial for the development of 

investment strategies for US investors who seek superior gains from rapidly growing 

economies. This understanding is also important from the law of one price (LOP) 

standpoint. ADRs and their underlying stocks are identical assets. The LOP provides a 

theoretical relationship between two securities. To ensure price parity, the transmission 

of macroeconomic information from the home country to ADRs should be similar to 

that for their ordinary shares. Therefore, studying the macroeconomic transmission 

mechanism of ADRs offers insights into the LOP, market efficiency and market 

integration.  
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This study will contribute to the existing body of knowledge by investigating the 

linkage between the ADR market and the respective real economy of its home country 

for each of the BRICs nations. The following discussion will address the question: What 

are the linkages between the ADR market and the home country’s macroeconomic 

fundamentals? To the best of the author’s knowledge, to date, there has been no similar 

study undertaken to gain an understanding of this linkage. For comparison purposes, 

this study will also conduct similar research into the interrelationship of the 

corresponding underlying stock market and its real economies. This comparative 

analysis allows us to identify whether the relationship for ADR diverges from the 

expected theoretical relationship for the underlying stock.
82

 This is important in 

understanding the linkage between ADRs and their macroeconomic fundamentals and 

the macroeconomic information transmission mechanism. If ADRs remain 

fundamentally similar to their ordinary shares, the macroeconomic information 

transmission process of ADRs ought to be similar to that of the underlying stocks.
83

 

Specifically, this study has two research objectives. Firstly, it will examine whether 

there is a long-run relationship between the major home country economic indicators 

and ADR prices. By doing so, the study tests whether the conventional view that ‘high 

growth means high returns’ holds for ADRs.  

                                                        
82It is worth noting that this study does not aim to directly test these differences statistically.  
83Arbitrageurs play an important role in the information transmission process between the ADRs and their home 
country’s economies. In frictionless and efficient markets, any new macroeconomic information that arrives in the 
market should be immediately incorporated into the prices of ADRs, otherwise the arbitragers will exploit the 
opportunities without any risks by converting low price underlying stocks (ADRs) into high price ADRs (underlying 
stocks) and selling these ADRs (underlying stocks) in the US markets (foreign markets). Eventually, ADRs prices 
will be corrected by the market with the new information from the home country’s economic fundamentals. However, 
in practice arbitrageurs may not be willing to, or able to, establish the position due to limits to arbitrage, including 
transaction costs, ADR supply limits and possible short selling constraints in emerging markets. As such, we believe 
that the transmission mechanism between ADRs and their home country macroeconomic fundamentals may be 
hampered, deviating from that of the underlying ordinary shares. Arbitrage opportunities in the ADR market and 
ADR price spreads are extensively tested topics, and are out of the scope of the current study. 
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This study will also investigate the short-run lead-lag relationship between ADRs and 

the home country’s economic indicators. There are two views regarding the lead-lag 

relationship between stock returns and macroeconomic variables. One argument claims 

that the causality runs from the macro-environment to financial markets, since 

economic growth leads to better stock market performance. The alternative argument 

asserts that if stock returns accurately reflect the expectation about underlying 

fundamentals in the future, then they should be used as leading indicators of future 

economic activities.
84

 The second objective of the current study is to identify whether 

the economic status of the country is a predictor of its corresponding ADR market in the 

short run, or vice versa.  

For this analysis, data will be collected from the BRICs nations. The four emerging 

economies are undergoing transitions to progress to more market oriented economies. 

Therefore, the BRICs provide a good experimental basis from which to assess whether 

changes in macroeconomic conditions in the home country will lead to changes in ADR 

prices. The findings of this study will have important implications for policy makers in 

the BRICs countries in helping to develop a more attractive environment for businesses 

to attract more competitive capital.
85

 Given the growing significant role of the BRICs 

countries in the investors’ portfolio strategies, findings about ADRs’ interrelationship 

with the domestic macroeconomic conditions will also be of interest to US investors 

seeking superior returns in the BRICs nations’ stock markets.  

 

                                                        
84Please refer to Chapter 3 Literature Review Section 3.5 Relationship between Stock Markets and Macroeconomic 
Variables for detailed discussion. 
85If the market is efficient, integrated with global markets and mature, investors will be more confident in investing in 
these markets.  
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This study uses monthly prices for the BNY Mellon ADR Indexes for each of the 

BRICs countries and monthly data on key economic indicators in the home country of 

the ADRs. These macroeconomic variables include the industrial production index (IPI), 

inflation (CPI) and money supply (M2).
86

 Given that Brazil and Russia are net 

exporters of oil, while India and China are net importers of oil, oil prices (OP) are also 

considered to be an important relevant economic indicator in this study. Similar 

methods are applied to examine the interrelationship between the underlying stock 

market and these economic indicators.  

The ADR firms are generally reputable companies with large market capitalization. To 

make sure the analysis is comparable with the underlying national stock market, this 

study uses the MSCI Standard (Large+Mid) Indexes to represent the stock markets of 

the BRICs countries. The sample period starts from January 2000 and ends in February 

2013. All data used in this study were collected from DataStream. Note that this study 

relies on index level data and does not attempt to estimate or test an asset-pricing model. 

Estimation (or test) of an asset pricing model for index level data is not supported by 

theory. 

The rest of this chapter is organized as follows. Section 5.2 discusses hypotheses, 

followed by Section 5.3, in which the data are described. Section 5.4 demonstrates the 

methodology used in this research while Section 5.5 discusses the empirical results. 

Finally, Section 5.6 concludes the chapter. 

                                                        
86While the IPI is used to represent the real economic activities, CPI and M2 are used to represent the monetary 
policies of the nation. 
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5.2 Hypothesis Development 

This study will contribute to the existing body of knowledge by investigating the 

linkages between the ADR market and the fundamental economies for each of the 

BRICs countries. For comparison, the author will also assess the interrelationship 

between the underlying stock market and the relevant economies.
87

 For this study, four 

key economic indicators were selected, based on the previous literature and the 

economic characteristics of the BRICs nations. These indicators are the Industrial 

Production Index (IPI), inflation (CPI), money supply (M2) and crude oil prices (OP). 

Industrial Production Index (IPI) 

The Industrial Production Index (IPI) of the BRICs nations is used to represent the 

overall economic activity. The rise in industrial production signals economic growth 

(Maysami, Howe and Hamzah, 2004). Therefore, an increase in industrial production is 

expected to increase corporate earnings, which consequently will enhance the stock 

value of the firm. This hypothesis has been confirmed by previous empirical evidence 

(see Chen et al., 1986; and Maysami et al., 2004). Therefore, the author expects that 

both the BNY ADR and MSCI Standard Indexes are positively associated with the IPI. 

Consumer Price Index (CPI) 

The Consumer Price Index (CPI) is used to measure inflation, which can influence stock 

prices by affecting the discount rate in the valuation model. For example, an increase in 

inflation will raise the discount rate and hence reduce stock prices. Inflation can also 

                                                        
87Theoretically, the relationship between ADR returns and the macro factors of the underlying stock market should be 
similar to that of the stock returns and the macro factors. As such, the implied hypothesis in this case is that we 
should find no statistical difference in the relationship between ADR and the macro factors of the underlying stock 
markets, as compared with that of the stocks and the macro factors. 
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affect stock prices through its influences on firms’ costs and hence firms’ earning 

prospects. Overall, it is expected that inflation will negatively affect stock prices. 

However, the empirical evidence for the relationship between inflation and stock prices 

is mixed. Some studies document that stock price has a negative relationship with 

inflation (e.g. Omran and Pointon, 2001; Kim, 2003). There is also evidence of no 

long-run relationship between changes in the rate of inflation and stock price changes 

(e.g. Soenen and Johnson, 2001; Rapach, 2002). This study expects that there will be a 

negative relationship between the CPI of the BRICs nations and the BNY ADR and 

MSCI Standard Indexes. 

Money Supply (M2) 

Monetary policy is widely recognized as being the most important macroeconomic 

policy. It is a process by which the monetary authority of a country controls the supply 

of money, often targeting a rate of interest to promote economic growth and stability. 

The theoretical relationship between money supply and stock price is ambiguous. 

Money supply can simultaneously affect share prices negatively or positively by the use 

of different mechanisms. For instance, a loose money supply may increase the inflation 

and discount rate, and hence reduce stock prices. On the other hand, money supply 

growth may bring economic stimulus, which is expected to increase the corporate 

earnings and therefore the stock prices (Mukherjee and Naka, 1995). The previous 

empirical findings are conflicting. In this study, M2 is used to represent the aggregate 

money supply of the BRICs nations. This study argues that the money supply of the 

BRICs countries would not only help to stimulate the real economy, but also to enhance 

http://en.wikipedia.org/wiki/Monetary_authority
http://en.wikipedia.org/wiki/Supply_of_money
http://en.wikipedia.org/wiki/Supply_of_money
http://en.wikipedia.org/wiki/Interest
http://en.wikipedia.org/wiki/Economy
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confidence in the stock market. It is expected that there will be a positive relationship 

between the domestic M2 and the BNY ADR and MSCI Standard Indexes.  

Oil Prices (OP) 

Oil prices (OP) are also considered in this study. Oil prices have received growing 

attention as being an important economic indicator, in that oil is an essential input in 

many production processes. According to Bhar and Nikolova (2009): 

Oil price shocks are an important determinant of the future economic 

growth and stability of the developing countries of today. The economic 

impact of higher oil prices on developing countries is generally more severe 

than that for industrialised [industrialized] countries. This is mainly because 

of the energy intensiveness of these economies as they experience a rapid 

economic growth and, generally, energy is used less efficiently. (p. 1036). 

As reported in the International Energy Agency report (2004), the consumption of oil to 

produce a unit of economic output is more than twice in developing countries as 

compared to developed countries. 

The influence of the oil price on a country’s real economic activity depends on whether 

the country is on a demand or supply side of oil (Bhar and Nikolova, 2009). Among the 

BRICs countries, Brazil has transformed from a net oil importer to a light oil importer 

of crude oil, while Russia has historically been a net exporter of oil (ibid). Rising oil 

prices will hence benefit the countries’ trade balance, foreign exchange reserves and 

economic growth. On the contrary, both India and China are net importers of oil (ibid). 

Therefore, increases in oil prices tend to negatively affect the growth of these countries’ 
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economies.  

Previous literature has documented the strong link between oil prices and stock prices 

(see Sadorsky, 1999; Basher and Sadorsky, 2006). This study argues that for Brazil and 

Russia, increased oil prices will result in favourable economic prospects for these 

countries, leading to increases in investment in the stock markets and therefore in the 

stock prices. Conversely, in India and China, rising oil prices will negatively affect 

economic growth and hence stock prices.  

5.3 Data  

This study attempts to gain an understanding of the BRICs countries’ ADR markets by 

studying the linkages between the ADR market performance and their key economic 

indicators. Specifically, for each of the BRICs nations, the study will conduct an 

analysis of the interrelationship of macroeconomic variables and their respective ADR 

markets, as well as the interrelationship of the macroeconomic variables and the 

underlying stock market.  

The sample period used in this study begins in January 2000 and ends in February 2013. 

The starting date of the sample is set by the availability of data, as well as the 

consideration of the economic and financial stability of the four BRICs nations. Prior to 

2000, stock markets in the BRICs countries were not well developed. Using data prior 

to this period will pose challenges in terms of thin trading and number of ADRs traded 

on the US stock markets.  
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Specifically, this study uses monthly data for the Bank of New York (BNY) Mellon 

ADR Index for each of the BRICs countries.
88

 Table 5.1 below presents the index 

constituents for each country’s ADR index. The four emerging economies began to 

rapidly grow after 2000. The research period of January 2000 to February 2013 

therefore can successfully trace the rapid economic development of the BRICs 

countries.  

[Insert Table 5.1 here] 

Accordingly, monthly data for the underlying stock market indexes and key 

macroeconomic variables (Industrial Production Index (IPI), inflation (CPI), money 

supply (M2), and crude oil prices) of the BRICs nations were collected over the same 

period. Since ADR firms are, in general, industry leaders with large capitalization, the 

ADR index may represent a specific group of ‘blue chips’ in the underlying stock 

markets. To ensure that the two dynamic relationships are comparable, MSCI Standard 

(Large + Mid) Indexes of the BRICs countries were used to represent the counterpart 

indexes of the BNY Mellon ADR Indexes. All of the data were collected from 

Datastream.  

Figure 5.1 below compares the performance of the BNY ADR Indexes for the BRICs 

nations between February 2000 and February 2013. It can be seen that the indexes for 

Russia and India appear to be more volatile than those of Brazil and China over time. 

Specifically, the Russian ADR index enjoyed aggressive growth during the pre-2008 

crisis period, and reached its peak of 2249.77 at the end of 2007. Such spectacular 

                                                        
88The BNY Mellon ADR Index is a free float-adjusted capitalization-weighted index which tracks the performance of 
a basket of companies that have their primary equity listing on domestic stock markets and which also have 
depositary receipts that trade on a US exchange.  
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performance may be largely attributed to the high oil prices during the period. However, 

due to the occurrence of the global financial crisis in 2008, the market dropped sharply 

to 468.3 during the next 12 months. From 2008 onwards, the Russian ADR index has 

shown a rapid recovery, although it remains unsteady. The index ended at 897.76 in 

February 2013.  

[Insert Figure 5.1 here] 

The ADR index for India appears to consistently outperform the other three indexes 

until the end of 2006, when the Russian ADR index overtook the Indian ADR index. 

Nevertheless, the Indian ADR index has achieved better performance than those of 

Brazil and China during the sample period. Surprisingly, during the period researched, 

the performance of the ADR indexes for Brazil and China were markedly similar. These 

two indexes have gradually increased over time. The Chinese ADR index achieved its 

peak value on 31 October 2007, while that of Brazil peaked on 30 May 2008. The 

overall trend of ADR indexes for Brazil and China was relatively flat compared with 

those of Russia and India. These two ADR indexes also experienced corrections around 

the time of the 2008 crisis, and have been rebounding steadily thereafter.  

To gain further understanding of the BRICs’ ADR markets, Figure 5.2 charts the returns 

of the BNY ADR index and MSCI Stock Index for each of the BRICs nations. With the 

exception of China, the other three nations show more volatile ADR returns. The overall 

pattern of the ADR index appears to be in line with its underlying stock market. 

However, the ADR index outperformed its underlying stock market index in good 

economic times whereas it underperformed in bad times. This may suggest irrational 
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investment behaviour of US investors relative to the domestic investors in the BRICs 

countries. For China, the underlying stock market has been more volatile, with higher 

positive and negative returns than the ADR market. US investors seem to have a risk 

perception which is different from that of Chinese investors. It is also possible that the 

US may suffer from information asymmetries relative to the Chinese investors.  

[Insert Figure 5.2 here] 

Before introducing the formal econometric model, this sub-section also conducts a 

preliminary analysis to check for the stationarity of the data. This study employs the 

Augmented Dickey-Fuller (ADF) tests (Dickey and Fuller, 1979) to detect whether unit 

roots exist in the data. This study conducts two forms of the ADF tests; that is, the 

model with an intercept and no trend, and the model with an intercept and trend. The 

results of the ADF tests are reported in Table 5.2. It can be seen that all data series used 

in this study are non-stationary at the price level and are stationary at the first 

differences. The following section will explain the econometric models used in this 

study. 

 [Insert Table 5.2 here] 

5.4 Methodology  

The Vector Autoregressive (VAR)-based method is able to capture both the long-run 

and the dynamic short-run relationships among variables. Moreover, the use of a VAR 

framework can help to mitigate the problem of multicollinearity. For these reasons, this 

study adopts the VAR approach to investigate the interrelationship between the ADR 

market and the selected macroeconomic variables of the four BRICs nations. 
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Using the same method, the relationship between the counterpart stock market and the 

macroeconomic variables will also be examined for comparison purposes. As discussed 

previously, in theory, the stock market should reflect the expectations about the future 

economic fundamentals in the long run. Therefore, this study will start with the 

investigation of a long-run relationship using Johansen co-integration tests (Johansen, 

1988, 1991; Johansen and Juselius, 1990).  

To perform the Johansen co-integration tests, all of the data need to be integrated at the 

same order. This can be done using the Augmented Dickey-Fuller (ADF) test (Dickey 

and Fuller, 1979).
89

 The natural log term of the four BNY ADR Mellon Indexes, MSCI 

Standard Indexes, and selected macroeconomic variables (IPI, CPI, M2 and OP) will be 

tested for stationarity at the price level and first differences level, respectively. If all 

data are non-stationary at the price level and stationary at first differences level, then it 

can be concluded that all data are integrated of order one I(1). This justifies the use of 

formal Johansen co-integration tests for a long-run relationship.  

Next, the number of co-integrating relations will be determined using a maximum 

likelihood estimation procedure.
90

 The starting point of the Johansen co-integration test 

is the VAR estimation of an n-dimensional vector, 𝑥𝑡, which can be written as follows: 

𝑥𝑡 = φ +  𝐴1𝑥𝑡−1 + …+ 𝐴𝑝𝑥𝑡−𝑝 + ℰ𝑡 (5.1) 

                                                        
89Two forms of the test are performed; namely the model with intercept and the model with intercept and trend. If the 
log-price series are found to be non-stationary, then the unit root tests will be re-conducted at the first difference level 
(price return). If returns are stationary, then it can be concluded that log-price series are integrated of order one I (1). 
And this is the prerequisite of the co-integration test.  
90Studies argue that the Johansen procedure (Johansen, 1988, 1991; Johansen and Juselius, 1990) for testing the 
co-integration is preferred over the Engle-Granger method (Engle and Granger, 1987) as the test allows more than 
one co-integrating relationship. Therefore, this study uses the Johansen method to test whether there is a 
co-integrating relationship in our data.   
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where 𝑥𝑡 is an n×1 vector of variables that are integrated of order one, I(1). ℰ𝑡 is an 

n × 1 vector of innovations. 

This VAR can be re-written as 

𝛥𝑥𝑡 = φ + П𝑥𝑡−1 + ∑ Г𝑖
𝑝−1
𝑖=1 𝛥𝑥𝑡−𝑖 + ℰ𝑡 (5.2) 

where 𝛥 is the first-order difference operator, φ is a deterministic component which 

may include a linear trend term, an intercept term, or both, Г𝑖 =  ∑ Г𝑖
𝑝
𝑗=𝑖+1 A𝑗, which 

is the coefficient matrix and represents short-run dynamics, and П = ∑ A𝑖 − I𝑝
𝑖=1 , 

which denotes the ‘long-run matrix’. It can be written as the product of an n × r matrix α 

and an r × n matrix β′, namely П = αβ′.
91

 Rank r of П represents the number of 

co-integrating relationships.  

The trace and maximum eigenvalue tests statistics will be used to identify the presence 

of co-integrating relationship. The trace statistic is given 

by λtrace = −T ∑ ln(1 −  𝑛
𝑖=𝑟+1 �̂�𝑟 ). In the trace test, the null hypothesis of r 

co-integrating vectors (H0: r ≤ r0) is tested against the alternative of r or more 

co-integrating vectors (H1: r > r0). Alternatively, the maximal eigenvalues statistic tests 

the null hypothesis that there are at most r co-integrating vectors (H0: r ≤ r0) against the 

alternative of r + 1 co-integrating vectors (H1: r = r0 + 1). The maximal eigenvalue 

statistic is given by λmax = −T ln(1 − �̂�𝑟+1). The appropriate lag length used in this 

study is determined by the Akaike Information Criterion (AIC) within a VAR system. 

This study chooses lag lengths that minimize the AIC value. If it is found that the 

                                                        
91The elements of α are known as the adjustment parameters in the vector error correction model and each column 
of β is a co-integrating vector.  
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calculated statistics are greater than the corresponding critical values, then the null of no 

co-integration can be rejected.  It can be concluded that there is a long-run equilibrium 

relationship in the variables tested.   

After considering the long-run relationship, then the study proceeds to the VAR 

analysis to investigate the short-run dynamic relationships. If the results of Jansen 

co-integration tests suggest that there is a long-run relationship among the variables, a 

cointegrated VAR model is employed to capture the long-run and short-run 

relationships between the variables. Otherwise, a standard VAR model are sufficient to 

estimate the dynamic relationships between the variables.  

Based on Equation (5.2), a cointegrated VAR model used in this study can be written as 

follows. 

   𝛥𝐴𝐷𝑅𝑡 = 𝑐1 + 𝜗1𝑍𝑡−1 + ∑ 𝛼1,𝑖

𝑝−1

𝑖=1

𝛥𝐴𝐷𝑅𝑡−𝑖 + ∑ 𝑏1,𝑖

𝑝−1

𝑖=1

𝛥𝑂𝑃𝑡−𝑖 + ∑ 𝜂1,𝑖

𝑝−1

𝑖=1

𝛥𝐼𝑃𝐼𝑡−𝑖 + ∑ 𝜙1,𝑖

𝑝−1

𝑖=1

𝛥𝑀2𝑡−𝑖 + 𝑒𝐴𝐷𝑅,𝑡 

 

(5.3) 

𝛥𝑂𝑃𝑡 = 𝑐2 + 𝜗2𝑍𝑡−1 + ∑ 𝛼2,𝑖

𝑝−1

𝑖=1

𝛥𝐴𝐷𝑅𝑡−𝑖 + ∑ 𝑏2,𝑖

𝑝−1

𝑖=1

𝛥𝑂𝑃𝑡−𝑖 + ∑ 𝜂2,𝑖

𝑝−1

𝑖=1

𝛥𝐼𝑃𝐼𝑡−𝑖 + ∑ 𝜙2,𝑖

𝑝−1

𝑖=1

𝛥𝑀2𝑡−𝑖 + 𝑒𝑂𝑃,𝑡  

 

(5.4) 

𝛥𝐼𝐼𝑃𝑡 = 𝑐3 + 𝜗3𝑍𝑡−1 + ∑ 𝛼3,𝑖

𝑝−1

𝑖=1

𝛥𝐴𝐷𝑅𝑡−𝑖 + ∑ 𝑏3,𝑖

𝑝−1

𝑖=1

𝛥𝑂𝑃𝑡−𝑖 + ∑ 𝜂3,𝑖

𝑝−1

𝑖=1

𝛥𝐼𝑃𝐼𝑡−𝑖 + ∑ 𝜙3,𝑖

𝑝−1

𝑖=1

𝛥𝑀2𝑡−𝑖 + 𝑒𝐼𝑃𝐼,𝑡  

 

(5.5) 

𝛥𝑀2𝑡 = 𝑐4 + 𝜗4𝑍𝑡−1 + ∑ 𝛼4,𝑖

𝑝−1

𝑖=1

𝛥𝐴𝐷𝑅𝑡−𝑖 + ∑ 𝑏4,𝑖

𝑝−1

𝑖=1

𝛥𝑂𝑃𝑡−𝑖 + ∑ 𝜂4,𝑖𝛥

𝑝−1

𝑖=1

𝐼𝑃𝐼𝑡−𝑖 + ∑ 𝜙4,𝑖

𝑝−1

𝑖=1

𝛥𝑀2𝑡−𝑖 + 𝑒𝑀2,𝑡  

 

(5.6) 

 

where 𝑍𝑡−1 is the error correction term (ECT) obtained from the co-integrating vector, 

which can be re-written as:  𝑍𝑡−1  = 𝛽′𝑥𝑡−1 . The ECT captures the speed of the 

short-run adjustments towards the long-run equilibrium. This study focuses on the 

long-run relationship between the ADR index and the home country’s macroeconomic 

fundamentals. It aims to explore whether the home country’s economic fundamentals 

have been priced in its ADR market in the long run; whether this relationship is similar 
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with that for the case of the underlying stock market. This can be illustrated by the 

co-integrating equation in the Vector Error Correction Model (VECM). 

Additionally, this study attempts to examine the short-run dynamics using the Granger 

causality test based on the error correction models. According to Granger (1986) and 

Engle and Granger (1987), if coefficients on the lagged valued of one variable – such as 

oil prices (OP) in equation (5.3) – are jointly significant, then it can be concluded that 

OP Granger causes ADR in the short run. This suggests that the past values of oil prices 

can be used as a leading indicator for current ADR price fluctuations. This causal 

relationship can be tested by the F-statistics.  

To conclude, this study addresses the research question: What are the linkages between 

the BRICs’ ADR markets and their macroeconomic fundamentals? Two major research 

objectives are (1) to determine the long-run relationship based on the co-integrating 

vector and (2) to determine the short-run lead-lag relationships using Granger causality 

tests. To the best of the author’s knowledge, this study is the first research that focuses 

on the interrelationships between the macroeconomic fundamentals and the cross-border 

listed ADR market for the world’s four largest rapidly growing emerging markets – the 

BRICs. The empirical findings are discussed in the following section. 

5.5 Empirical Results 

This chapter examines the linkages between the ADR market and key economic 

indicators for each of the BRICs nations. Both the long- and short-run relationships are 

tested. This study then assesses the similarity of such interrelationship with that of the 

underlying stock market and the macroeconomic variables for the corresponding 
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country. In order to investigate the long-run relationship between the ADR (stock) 

market and the respective home country’s macroeconomic variables, this study adopts 

the Johansen co-integration test. The study uses the Granger causality test to examine 

the short-run lead-lag relationships within the VAR framework. 

 Long-run relationship 

The results of the Johansen co-integration tests are reported in Table 5.3. The Johansen 

co-integration tests help to identify the number of co-integrating vectors. Given that the 

trace statistics consider all the smallest eigenvalues, the trace test is more powerful than 

the maximum eigenvalue statistics (Kasa, 1992; Serletis and King, 1997). Moreover, 

Johansen and Juselius (1990) suggest the use of the trace statistics when the results of 

the two tests are inconsistent. Therefore, this study relies on the results of the trace test.  

[Insert Table 5.3]  

As can be seen from Table 5.3, it is found that there is one co-integrating relationship 

between the Brazilian ADR index and the selected macroeconomic variables. Similarly, 

there is one co-integrating relationship between the stock market index and the selected 

macroeconomic variables. For Russia, both trace and eigenvalue statistics suggest three 

co-integrating relationships among the ADR index and macroeconomic variables, while 

there are two co-integrating relationships among the stock market index and 

macroeconomic variables. In the case of India, the test statistics suggest that there are 

two co-integrating relationships for both ADR and underlying stock market indexes 

with the selected macroeconomic variables. Finally, the test results for the case of China 

suggest that there are two co-integrating relationships for ADR with the macroeconomic 
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variables while there is one co-integrating relationship for stock market index with the 

macroeconomic variables. Based on these findings, it can be concluded that for all four 

nations, there are long-run relationships in the variables tested.  

To obtain a deeper understanding of the long-run relationships, all variables are 

estimated further using the VECM model. This study normalizes the co-integrating 

vector on the ADR (stock) market index prices. The estimates of the relationship 

between the ADR index and the selected macroeconomic variables are displayed in 

panel A, while the counterpart of the stock market index is displayed in panel B of 

Table 5.4.  

[Insert Table 5.4] 

According to the estimates in Table 5.4, the co-integrating equations in the VECM can 

be re-written as follows.
92

 

Brazil ADRt = 67.168 −   1.364OPt +  19.205IPIt −   0.788M2t −   0.036CPIt (5.7) 

         [2.529]      [-7.737]      [1.925]      [0.851]  

 UNDt = 31.569 −   0.671OPt + 10.880IPIt − 0.307M2t − 0.021CPIt (5.8) 

         [2.247]      [-7.942]      [1.378]      [0.931]  

Russia ADRt = -100.680 + 17.296M2t − 52.401CPIt   (5.9) 

         [-3.608]      [4.088]    

 UNDt = 17.925 + 0.071IPIt + 3.572M2t − 9.202CPIt  (5.10) 

         [-0.249]       [-4.165]      [4.865]   

India ADRt = 17.925 − 266.593IPIt + 182.977M2t − 112.872CPIt  (5.11) 

         [3.987]       [-4.028]      [3.572]   

 UNDt = -13.606 + 18.306IPIt − 9.811M2t + 4.544CPIt  (5.12) 

         [-4.287]      [3.385]      [-2.177]   

China ADRt = -412.426 + 52.639IPIt − 7.138M2t + 52.25CPIt  (5.13) 

         [-6.280]      [4.082]      [-4.780]   

 UNDt = -1702.632 − 5.366OPt + 201.524IPIt − 30.559M2t + 234.709CPIt (5.14) 

        [1.593]      [-5.175]      [5.130]      [-5.090]  

 

                                                        
92Numbers in the [ ] are t-statistics, while UNDt represents the underlying stock market index at time t. 
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As can be seen from Equations (5.7) and (5.8), for Brazil the long-run co-integrating 

relationship between the ADR and macroeconomic variables is similar to that in the 

stock market index. Specifically, the sign for the coefficient of oil prices (OP) is 

negative in both cases. The t-statistics of the coefficient are statistically significant at 

the 5% level, which suggests a significantly negative association between the ADR 

(stock) index and the oil prices. The size of the OP coefficients indicates that a 1% 

increase in oil prices will be associated with a 1.364% (0.671%) decrease in prices of 

the ADR (stock) index. Such a negative relationship is explained by the increasing costs 

of inputs, thereby negatively influencing the profitability (cash flows) of the firms.  

In addition, it finds a positive coefficient on the industrial production index (IPI) at the 

1% significance level. The sign of the coefficient is as expected. The estimates indicate 

that a 1% increase in the economic growth will lead to a 19.205% (10.880%) increase in 

the ADR (stock) index price. These findings support the idea that the economic growth 

has statistically and economically significant influences on the prices of Brazilian ADR 

(stock). This is in line with the expectation that growth in economies helps to increase 

the corporate earnings and hence firms’ stock value. There is a significantly negative 

relationship between the ADR index and money supply (M2). However, the influence 

of M2 on the ADR is economically minimal (-0.788%). This relationship is not 

statistically significant for the underlying stock.  

Finally, the evidence indicates that inflation (CPI) has no association with the ADR or 

stock index in the long run. For both ADR and stock equations, the coefficient on CPI is 

not statistically significant at any significance level. It is worth noting that coefficients 

of all major economic indicators in the ADR equation are consistently greater than in 
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the stock index equation. US investors may overestimate the risks associated with the 

economic fundamentals of Brazil relative to domestic investors. Based on the preceding 

discussion of results it is reasonable to conclude that in the long run, the Brazilian ADR 

index has a significant relationship with oil prices, economic growth and money supply; 

however, no association is found with inflation. The sign of the coefficients on 

economic growth and money supply is consistent with prior expectations. 

For Russia, the co-integrating equations for the ADR and stock index are specified by 

(5.9) and (5.10), respectively. It can be seen that the ADR index has a positive 

relationship with M2 while it has a negative association with CPI. The t-statistics of the 

coefficients suggest that the impacts of M2 and CPI on the Russian ADR index are 

statistically and economically significant. The estimated coefficients on M2 suggest that 

a 1% rise in money supply will lead to a 17.296% increase in the ADR index. This is 

contrary to the findings for Brazil. Inflation has a relatively large influence on the ADR 

index. The evidence suggests that a 1% increase in CPI will be associated with a 54.401% 

decrease in the ADR index. This is consistent with the expectation that increased 

inflation will increase the discount rate while lowering corporate earnings, and hence 

lowering the stock values of firms.  

Similar relationships are found for Russia’s stock market index. That is, the stock index 

is positively related to M2 and negatively associated with CPI at the 1% significance 

level. Although the long-run relationship exists in variables of stock market index, IPI, 

M2 and CPI, the impact of IPI on the stock index is not statistically significant. The 

Russian economy is still developing its market structure and is largely centrally 

controlled, resulting in money supply and inflation being the most important factors 
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influencing asset prices. Other factors tested, such as oil prices and economic growth, 

do not show any significant relationship. Moreover, the magnitude of all coefficients on 

the economic indicators tested in the stock equation is smaller than that in the ADR 

equation. This is consistent with the case of Brazil.  

The findings for India indicate a different long-run relationship for the ADR index 

compared with that for the stock market index. Specifically, the estimates in 

Equation (5.11) indicate that the Indian ADR index is significantly affected by IPI, M2 

and CPI over the long run. The sign of the estimated coefficient on IPI is found to be 

negative, which has been found in some cases (e.g. Hosseini et al., 2011). Additionally, 

the evidence shows that the impact of money supply and inflation on the ADR is 

positive and negative, respectively. This is similar to that for the case of Russia. Among 

these economic indicators, money supply has the largest influence on India’s ADR 

index.  

The estimated Equation (5.12) suggests that the stock market index is significantly 

positively associated with the IPI, which is consistent with the hypothesis. The impacts 

of IPI on the stock market index are the largest compared to M2 and CPI. While M2 

shows significant negative influences, CPI has significantly positive impacts on the 

stock market index. Similar to the cases of Brazil and Russia, Indian ADRs are more 

sensitive to the underlying economic indicators compared with their counterpart stock 

index. Such differences are large in the case of India. To summarize, the ADR market 

of India is negatively affected by economic growth and inflation, but is positively 

associated with money supply. Oil prices have no impact on Indian ADRs in the long 

run. 
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For China, the ADR index shows a statistically and economically significant 

relationship with economic growth, money supply and inflation in the long term. As 

seen from Equation (5.13), IPI and CPI have positive effects on the price level of the 

Chinese ADR index. A 1% increase in the IPI and in CPI will lead to a 52.639% and a 

52.25% increase of ADR index, respectively. The finding of the positive influences of 

IPI is in line with the expectation. The relationship between the Chinese ADR index and 

CPI is contrary to the hypothesis, which is not uncommon. It is also found that Chinese 

ADRs are negatively associated with money supply, different from the findings for the 

Russian and Indian markets. A 1% increase in M2 will be associated with a 7.128% 

decrease in the ADR index. The impact of money supply is relatively small compared 

with economic growth and inflation.  

The relationship between the Chinese stock market index and the macroeconomic 

variables is illustrated by the co-integrating Equation (5.14). Similarly, the stock market 

index is found to be positively associated with IPI and CPI, while it is negatively related 

to M2. All estimated coefficients are statistically significant at the 1% level. Oil prices 

appear to have a negative impact on the Chinese stock market; however, the t-statistics 

suggest that such influences are statistically insignificant. It is interesting to note that all 

estimates in the stock equation are greater than their counterparts in Equation (5.14), 

which is contrary to the case of the other three nations. This suggests that the domestic 

stock market is more sensitive to major economic factors in China; US investors may 

undervalue the risk of the Chinese macroeconomic factors relative to domestic Chinese 

investors.  
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The findings of the estimated co-integrating equations have demonstrated the long-run 

relationship between the ADR market and the major economic indicators for each of the 

BRICs nations. This relationship is different across the BRICs countries. Key findings 

are summarized as follows. Firstly, the economic growth measured by IPI does not 

always have an influence on the ADR index or stock market index in the long run. 

Among the BRICs nations, Russia does not exhibit a significant long-run relationship 

between the ADR index and IPI.  

Secondly, the empirical impact of oil prices is not robust across the markets. Only 

Brazil exhibits a significant long-run relationship between ADR index and oil prices. 

However, it is found that all of the ADR indexes are related to money supply, although 

the direction appears to vary from country to country. Moreover, inflation impacts on 

the ADR index in most cases. With the exception of Brazil, the other three nations show 

a long-run relationship between the ADR index and inflation. The sign of the coefficient 

on inflation for Russia and India is consistent with expectations, but is opposite to 

China. Finally, the evidence suggests that with the exception of the Chinese ADR index, 

the ADR index generally is more sensitive to its underlying economic factors compared 

with the stock market index. In the cases of Brazil and China, the interrelationship of 

the ADR index and the home country macroeconomic fundamentals is generally similar 

to that of the stock market index and the real economy. Nevertheless, such a 

relationship appears to diverge from the theoretical relationship in the cases of India. 93 

  

                                                        
93Note that the objective of this thesis is to assess whether the relationship of the ADR market and the home country’ 
macroeconomic fundamentals are similar to that between the underlying stock market and macroeconomic factors of 
the home country. It does not aim to test the theoretical relationship in the first place and/or provide an asset pricing 
model.  
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 Short-run dynamics   

After considering the long-run relationship, this study investigates the lead-lag 

relationships among the variables in the short run. The direction and strength of the 

short-run causality between the ADR (stock) and the economic indicators is 

demonstrated by the Granger causality test based on the VECM. The aim of the Granger 

causality test is to identify (1) whether the past values of ADR (stock) can be viewed as 

a leading indicator of their economic fundamentals and (2) whether the historical 

performance of the macroeconomic activities has predictive power over ADR (stock) 

price movements. The results are reported in Table 5.5. Panel A reports findings for the 

ADR index, while panel B displays results for the stock market index.  

The evidence suggests that for Brazil, both the economic growth and money supply can 

be viewed as a predictor for its ADR market. It finds that the F-statistics for variations 

in the lagged values of IPI and M2 are significant at the 5% and 1% levels, respectively. 

On the other hand, the F-statistics suggest that the changes in past values of ADRs are 

significant in the equations of oil prices and CPI. This indicates that the ADR market 

has predictive power over oil prices and inflation. Similar findings are observed for the 

stock market index. There is a short-run causality from IPI and M2 to the stock market 

index. Moreover, past stock returns lead changes in current variations in oil prices, CPI 

and IPI. Overall, the short-run lead-lag relationship is similar for cases of the ADRs and 

the stocks, with the exception that the ADR index cannot be viewed as a leading 

indicator of the economic growth of Brazil.  



 

 216 

For the case of Russia, only oil prices are found to lead the ADR market in the short run. 

The F-statistics suggest that current ADR price variations are correlated only with past 

oil price changes. Given that historically Russia is a net exporter of crude oil, it is 

therefore reasonable to observe the leading role oil prices play in the country’s ADR 

market. Similarly, past values of oil prices have predictive power in the current returns 

for stocks. Moreover, the ADR index is found to lead economic growth and inflation in 

the short run. The null hypothesis that ADR prices do not Granger cause IPI and CPI 

can be rejected at the 1% and 10% significant levels, respectively. This short-run 

lead-lag relationship is different from that for the case of stock. It appears that US 

investors have different perceptions regarding macroeconomic information from Russia 

compared to domestic Russian investors. It is found that current changes in stock prices 

are correlated with variations in past IPI, rather than in oil prices, indicating that 

Russian investors view the country’s economic growth as an important indicator of 

future stock market performance. There is also a reverse causality from the Russian 

stock index to IPI.  

The findings for the case of India suggest that oil prices and economic growth lead the 

ADR market. The F-statistics suggest that variations in historical values of oil prices 

and IPI help to predicting current variations in ADR prices. On the other hand, the ADR 

is found to Granger cause M2 in the short run, indicating that ADR prices can be 

viewed as a leading indicator of money supply. Similar relationships are found for the 

underlying stock market index. The evidence suggests that oil prices, economic growth 

and inflation have predictability over the stock market in India; there is a short-run 

Granger Causality from stock prices to money supply. 



 

 217 

Finally, for the case of China we find that lagged returns of China’s ADR index are 

significant in equations for IPI and CPI, suggesting that the Chinese ADR market can 

be viewed as a leading indicator of the country’s economic growth and inflation. 

However, there is no causality between the stock market index and the major economic 

indicators. The F-statistics are found to be statistically insignificant for all equations. 

This may be because the constitute firms in the ADR index are generally large reputable 

companies, which play a leading role in the corresponding industries. Such a group of 

firms could therefore be more sensitive to the country’s economic status, whereas the 

stock market index may cover broader firms with diverse performance. As such, the 

stock market index may average out the sensitivity to fundamentals that the ADR firms 

possess. (Please refer to Table 5.6 below, where the findings of the short-run lead-lag 

relationship between the ADR index and major economic indicators are summarized.)  

[Insert Table 5.6 here] 

This sub-section has discussed the results of the short-run lead-lag relationship between 

the ADR (stock) market index and the key economic indicators for each of the BRICs 

countries.  The evidence suggests that, with the exception of China, short-run 

variations in ADR prices for Brazil, Russia and India are correlated with changes in past 

values of major economic indicators, including IPI, M2 and oil prices. Specifically, 

returns on Brazilian ADRs are sensitive to changes in the country’s historical economic 

growth and money supply. Both Russian and Indian ADRs are found to be vulnerable to 

short-run fluctuations in oil prices. ADRs from India can also be predicted by the 

measurement of the economic growth in the previous periods. In the cases of Brazil and 

India, similar lead-lag relationships are observed for the counterpart stock markets.  
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There is no evidence of a leading role of major economic indicators in the case of China. 

This suggests that the transmission mechanism of macroeconomic information is still 

underdeveloped. On the other hand, it has been observed that the ADR market has 

predictability over the major economic indicators of the four nations, indicating the 

increasingly important role of the ADR market in economic development. It is found 

that the ADR index price changes can predict variations in oil prices and CPI for Brazil, 

IPI and CPI for Russia, M2 for India, and IPI and CPI for China. Overall, such 

predictive power is similar to the corresponding stock market for all cases, with the 

exception of Russia.
94

 The lead-lag relationship between the Russian ADR market and 

the country’s major economic indicators diverges from its theoretical relationship of the 

underlying stock market and the economic factors.  

5.6 Conclusions 

This chapter has examined the linkage between the four BRICs countries’ ADR markets 

and the respective home countries’ macroeconomic fundamentals in both long run and 

short run. The analysis was conducted to provide an understanding of the 

macroeconomic transmission mechanism of ADRs from emerging markets. The 

motivation of this study derives from the relationship between the stock market and 

macroeconomic variables, which has long been a hot topic in finance.  

There have been different views on the relationship between stock prices and the 

economic fundamentals. It is argued that stock prices should reflect expectations about 

the company performance and hence future economy. If this holds, changes in the stock 

                                                        
94A comparison in case of Russia for ADR and underlying stock relationship may be problematic because Russia has 
only four ADR issuing firms in its ADR index whereas the underlying stock market index is based on all medium and 
large capitalization firms.  
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market can be viewed as a leading indicator of the evolution of the real economy. In 

contrast, the alternative argument claims that economic development leads to better 

performance of stock markets; therefore, the causality should run from the 

macroeconomic environment to financial markets.  

ADRs are essentially redundant assets that derive their value from the underlying stock 

performance. To ensure price parity between the ADR and the underlying stock, the 

macroeconomic transmission mechanism of ADRs ought to be similar to that of the 

underlying shares. However, in practice the correspondence between ADRs and the 

home country’s macroeconomic fundamentals is not clear. The interrelationship of the 

ADRs and the respective home country’s economic fundamentals will be affected by 

the market efficiency and market integration, if the assumption that ADRs remain 

identical assets to their underlying shares holds in the first place. As such, studying the 

relationship between the ADR market for a country and the respective macroeconomic 

fundamentals will have important implications for market efficiency and market 

integration. 

The relationship between stock prices and macroeconomic variables has been 

extensively examined in the literature, yet there has been little interest given to ADRs. 

This study contributes to the existing body of knowledge by providing a comprehensive 

analysis of the interrelationship of the cross-listed ADRs and the home country’s 

macroeconomic fundamentals in the context of the BRICs nations. To the best of the 

author’s knowledge, there has been no similar study conducted thus far. The findings of 

this study shed light on the macroeconomic transmission mechanism of ADRs from 

emerging markets. Together with Essay 1 (Chapter 4), this research has provided an 
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in-depth understanding of the theoretical basis for the pricing mechanism of ADRs from 

emerging markets.   

Specifically, the study has explored the long-run relationship between the ADR market 

for each of the BRICs nations and the key economic indicators of the respective country. 

The analysis was conducted to search for empirical evidence for ‘higher growth higher 

returns’. The author also studied the short-run lead-lag relationships. For comparison 

purposes, a similar analysis of the interrelationship of the national stock market of the 

BRICs and the corresponding macroeconomic variables was performed. The monthly 

data for BNY Mellon ADR Indexes, MSCI Standard (Large+Mid) Indexes and major 

economic indicators (including economic growth, inflation, money supply and oil prices) 

were collected over the period between January 2000 and February 2013.  

Using the Johansen co-integration tests, it is found that the country’s economic 

development contributes to equity returns in the long run, although the number of 

co-integrating vectors is found to be different across the BRICs nations. This indicates 

that co-integrating relationships exist in the variables tested. The difference can be 

attributed to the country’s specific economic structures and financial characteristics. 

The results from the estimated VECM suggest that there is a significant positive 

long-run relationship between the country’s economic strength and the ADR index 

performance for cases of Brazil and China. This is consistent with the conventional 

view that ‘high growth means high returns’. However, investors who seek high return 

investments in Russia or India may need to be cautious in that high growth in these 

countries does not necessarily result in the good performance of the ADR market.  
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Meanwhile, a similar long-run relationship is recorded for the underlying stock market 

in the cases of Brazil, Russia and China. This implies that the ADR market is 

fundamentally efficient in that the ADR market well reflects the trend of the respective 

real economy. In general, the influences of the major economic indicators on the stock 

market index are found to be smaller than those of the ADR index. This can be 

attributed to the leading role ADR firms play in their industries. Given that ADR firms 

are generally large and reputable companies and play a pioneering role in their 

particular industry, the ADR market may represent a subsector of the home country’s 

stock market, which is more sensitive to fluctuations in the economic fundamentals 

compared with the broad stock market overall. US investors may require higher returns 

and assign greater loadings for risk factors compared to domestic investors because of 

their perceived unfamiliarity with the foreign markets.   

This study also examined the short-run lead-lag relationship between the major 

economic indicators and the ADR market using Granger causality tests based on the 

VECM. The results suggest that all cases (except Russia) have a similar lead-lag 

relationship for their ADR and underlying stock markets. This dynamic relationship 

differs across countries. In the case of Brazil, the current real economic activity and 

monetary policies have predictive power over the future fluctuations in ADR prices. 

ADR returns can be viewed as leading indicators for future variations in oil prices and 

inflation.  

Among the major economic indicators, only oil prices lead the ADR index returns in the 

case of Russia, which indicates that variations in past oil prices will influence current 

ADR returns. Russia’s ADR index returns lead the changes in the nation’s economic 
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growth and inflation. This reveals that movements in the ADR market tend to predict 

changes in the real economic activity and inflation targeted monetary policies.  

In the case of the India, the evidence suggests that the current ADR returns are 

correlated with variations in the past values of oil prices and historical economic growth. 

ADR returns have some predictive power over India’s monetary policies. Similar to the 

case of Russia, price changes of China’s ADR index lead to variations in economic 

growth and inflation. However, none of these macroeconomic variables lead China’s 

ADR index.  

Compared with the national stock market, the ADR market has a weaker transmission 

mechanism for macroeconomic information from the home country. The underlying 

stock markets have a stronger correlation with variations in the economic fundamentals. 

This may be because of the existence of information asymmetries, and US investors’ 

heterogeneous beliefs and risk perceptions. 

These findings are of interest to US investors seeking investment opportunities in the 

BRICs nations. The evidence of a significant long-run relationship between the ADR 

markets and the major economic indicators supports the conventional view that ‘high 

growth means high returns’. Investors may be better off by investing in these rapidly 

growing economies.  

For investors seeking excess returns, the short-run predictability of some of the 

economic indicators of the ADR returns may bring about the opportunity for exploiting 

potential profits. The findings of the short-run lead-lag relationship are also important 

for the BRICs countries’ economic policy makers and stock market regulators. Since the 
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BRICs nations are in transition to becoming developed economies, along with economic 

liberalization, policy makers may be able to improve the investment environment for 

investors via the transmission mechanism.  

Based on the empirical evidence from Essays 1 and 2, this thesis concludes that the 

value of ADRs from Brazil and China is theoretically supported; these securities are 

fundamentally similar to their underlying shares. The same conclusion can be drawn for 

India but results are relatively weak because of some mixed results. Similar conclusions 

cannot be drawn for Russia. This study attributes Russian results to the characteristics 

of the Russian ADR market, which is dominated by a small number of firms and is 

concentrated in telecommunications and mining industries.
95

 Analysis drawn based on 

a small sample and infrequently traded stocks may not be relied on. In the next chapter, 

the author will seek to investigate whether US investors can exploit practical benefits 

from ADR investments.  

  

                                                        
95Only four firms are included in BNY ADR Index for Russia and the analysis in the first essay includes only two 
firms because of the selection criterion applied for the study. 
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Appendix to Chapter 5 

Appendix 1 Figures 

 

Figure 5.1 Performance of BNY ADR Index of the BRICs Countries (2000-2013) 

 
Source: Bank of New York
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Figure 5.2 Returns of BNY ADR Index and MSCI Stock Index (2000–2013) 

  

  

0.05 

-0.10 

-0.12 -0.07 -0.02 0.03

1/02/2000

1/03/2001

1/04/2002

1/05/2003

1/06/2004

1/07/2005

1/08/2006

1/09/2007

1/10/2008

1/11/2009

1/12/2010

1/01/2012

1/02/2013

MSCI Stock Index

BNY ADR Index

Brazil 

-0.11 

-0.12 -0.07 -0.02 0.03

1/02/2000

1/03/2001

1/04/2002

1/05/2003

1/06/2004

1/07/2005

1/08/2006

1/09/2007

1/10/2008

1/11/2009

1/12/2010

1/01/2012

1/02/2013

MSCI Stock Index

BNY ADR Index

Russia 

-0.12 -0.07 -0.02 0.03

1/02/2000

1/03/2001

1/04/2002

1/05/2003

1/06/2004

1/07/2005

1/08/2006

1/09/2007

1/10/2008

1/11/2009

1/12/2010

1/01/2012

1/02/2013

MSCI Stock Index

BNY ADR Index

India 

-0.12 -0.07 -0.02 0.03

1/02/2000

1/03/2001

1/04/2002

1/05/2003

1/06/2004

1/07/2005

1/08/2006

1/09/2007

1/10/2008

1/11/2009

1/12/2010

1/01/2012

1/02/2013

MSCI Stock Index

BNY ADR Index

China 



 
 
 

226 
 

Appendix 2 Tables 

Table 5.1 BNY ADR Index Constituents 

This table presents constituents of the BNY ADR Index for each of the BRICs countries. It displays the name 
of ADR issuing firms, ADR symbol, the industry to which issuing firm belongs and the US stock exchange 
where the ADR is listed and traded. 
BNY Brazil ADR Index Constitutes 
ADR issuers ADR Symbol Industry Stock Exchange 
Cia de Bebidas das Americas- Com ABV.C Beverages NYSE 
Cia de Bebidas das Americas- Pref ABV Beverages NYSE 
Banco Bradesco S.A. BBD Banks NYSE 
Banco Santander Brasil Sa/Brazil BSBR Banks NYSE 
Braskem S.A. BAK Chemicals NYSE 
Brf S.A. BRFS Food Producers NYSE 
Centrais Eletricas Brasileiras S.A.- Com EBR Electricity NYSE 
Centrais Eletricas Brasileiras S.A.-Pref EBR.B Electricity NYSE 
Cia Paranaense De Energia ELP Electricity NYSE 
Companhia Brasileira de Distribuicao-CBD CBD Food &Drug Retailers NYSE 
Cia Energetica de Minas Gerais CIG Electricity NYSE 
Cia Energetica de Minas Gerais CIG/C Electricity NYSE 
Companhia Siderurgica Nacional S.A. SID Indust.Metals&Mining NYSE 
CPFL Energia S.A. CPL Electricity NYSE 
Embraer S.A. ERJ Aerospace & Defense NYSE 
Fibria Celulose S.A. FBR Forestry & Paper NYSE 
Gafisa S.A. GFA HouseGoods&HomeConst NYSE 
Gerdau S.A. GGB Indust.Metals&Mining NYSE 
Gol Linhas Aereas Inteligentes SA GOL Travel & Leisure NYSE 
Itau Unibanco Holding S.A. ITUB Banks NYSE 
Oi S.A. OIBR/C Fixed Line Telecom. NYSE 
Oi S.A. OIBR Fixed Line Telecom. NYSE 
Petroleo Brasileiro S.A. PBR Oil & Gas Producers NYSE 
Petroleo Brasileiro-Petrobras - Pref PBR.A Oil & Gas Producers NYSE 
Companhia de Saneamento Basico do Estado de 
Sao Paulo SBS Gas,H20&Multiutility NYSE 
Telefonica Brasil, S.A. VIV Fixed Line Telecom. NYSE 
TIM Participacoes S.A. TSU Mobile Telecom. NYSE 
Ultrapar Participacoes S.A. UGP Gas,H20&Multiutility NYSE 
Vale S.A. VALE Indust.Metals&Mining NYSE 
Vale - Pref VALE-P Indust.Metals&Mining NYSE 
BNY Russia ADR Index Constitutes 
ADR issuers ADR Symbol Industry Stock Exchange 
Mechel-Pref MTLPR Indust.Metals&Mining NYSE 
Mechel-Com MTL Indust.Metals&Mining NYSE 
Mobile Telesystems OJSC MBT Mobile Telecom. NYSE 
Vimpelcom Ltd VIP Mobile Telecom. NYSE 
BNY India ADR Index Constitutes 
ADR issuers ADR Symbol Industry Stock Exchange 
Dr Reddy'S Laboratories Ltd RDY Pharma. & Biotech. NYSE 
Hdfc Bank Ltd HDB Banks NYSE 
ICICI Bank Ltd IBN Banks NYSE 
Infosys Ltd INFY Software&ComputerSvc NYSE 
Mahanagar Telephone Nigam MTENY Fixed Line Telecom. NYSE 
Rediff.Com India Ltd REDF Software&ComputerSvc NYSE 
Sify Technologies Ltd SIFY Software&ComputerSvc NYSE 
Sterlite Industries India Ltd SLT Indust.Metals&Mining NYSE 
Tata Communications Ltd TCL Fixed Line Telecom. NYSE 
Tata Motors Ltd TTM Industrial Engineer. NYSE 
Wipro Ltd WIT Software&ComputerSvc NYSE 
Wns Holdings Ltd WNS Support Services NYSE 
BNY China ADR Index Constitutes 
ADR issuers ADR Symbol Industry Stock Exchange 
21Vianet Group Inc  VNET Software&ComputerSvc NASDAQ  
3Sbio Inc  SSRX Pharma. & Biotech. NASDAQ 
51Job Inc  JOBS Support Services NASDAQ 
7 Days Group Holdings Ltd SVN Travel & Leisure NYSE  
Acorn International Inc  ATV General Retailers NYSE  
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Acquity Group Ltd AQ Financial Services NYSE Amex 
Actions Semiconductor Co Ltd ACTS Tech.Hardware&Equip. NASDAQ   
Agria Corp  GRO Food Producers NYSE  
Airmedia Group Inc  AMCN Media NASDAQ   
Aluminum Corp Of China Ltd  ACH Indust.Metals&Mining NYSE  
Ambow Education Holding Ltd  AMBO Support Services NYSE  
Ata Inc/China  ATAI General Retailers NASDAQ   
Autonavi Holdings Ltd  AMAP Tech.Hardware&Equip. NASDAQ    
Baidu Inc  BIDU Software&ComputerSvc NASDAQ   
Bitauto Holdings Ltd  BITA Media NYSE  
Bona Film Group Ltd  BONA Media NASDAQ   
Camelot Information Systems Inc CIS Software&ComputerSvc NYSE  
Changyou.Com Ltd CYOU Leisure Goods NASDAQ   
Charm Communications Inc CHRM Media NASDAQ   
China Digital Tv Holding Co Ltd STV Electron.&ElectricEq NYSE  
China Distance Education Holdings Ltd DL General Retailers NYSE  
China Eastern Airlines Corp Ltd CEA Travel & Leisure NYSE  
China Finance Online Co Ltd JRJC Software&ComputerSvc NASDAQ 
China Hydroelectric Corp CHC Electricity NYSE  
China Life Insurance Co Ltd LFC Life Insurance NYSE  
China Lodging Group Ltd HTHT Travel & Leisure NASDAQ 
China Ming Yang Wind Power Group Ltd MY US Alternative Energy NYSE  
China Mobile Ltd CHL Mobile Telecom. NYSE  
Cnooc Ltd CEO Oil & Gas Producers NYSE  
China Nepstar Chain Drugstore Ltd NPD Food &Drug Retailers NYSE  
China New Borun Corp BORN Beverages NYSE  
China Petroleum & Chemical Corp SNP Oil & Gas Producers NYSE  
China Southern Airlines Co Ltd ZNH Travel & Leisure NYSE  
China Sunergy Co Ltd CSUN Alternative Energy NASDAQ 
China Techfaith Wireless Communication 
Technology Ltd CNTF Tech.Hardware&Equip. NASDAQ 
China Telecom Corp Ltd CHA Fixed Line Telecom. NYSE  
China Unicom Hong Kong Ltd CHU Mobile Telecom. NYSE  
China Xiniya Fashion Ltd XNY Personal Goods NYSE  
China Zenix Auto International Ltd ZX Automobiles & Parts NYSE  
Chinacache International Holdings Ltd CCIH Software&ComputerSvc NASDAQ 
Chinaedu Corp CEDU General Retailers NASDAQ  
Cninsure Inc CISG Nonlife Insurance NASDAQ  
Concord Medical Services Holdings Ltd CCM HealthCareEquip.&Ser NYSE  
Country Style Cooking Restaurant Chain Co Ltd CCSC Travel & Leisure NYSE  
Ctrip.Com International Ltd CTRP Travel & Leisure NASDAQ 
Daqo New Energy Corp DQ Chemicals NYSE  
E-Commerce China Dangdang Inc DANG General Retailers NYSE  
E-House China Holdings Ltd EJ Real Estate Inv&Serv NYSE  
Elong Inc LONG Travel & Leisure NASDAQ 
Focus Media Holding Ltd FMCN Media NASDAQ 
Giant Interactive Group Inc GA Leisure Goods NYSE  
Guangshen Railway Co Ltd GSH Travel & Leisure NYSE  
Hanwha Solarone Co Ltd HSOL Alternative Energy NASDAQ 
Home Inns & Hotels Management Inc HMIN Travel & Leisure NASDAQ 
Huaneng Power International Inc HNP Electricity NYSE  
Ifm Investments Ltd CTC Financial Services NYSE  
Isoftstone Holdings Ltd ISS Software&ComputerSvc NYSE  
Ja Solar Holdings Co Ltd JASO Alternative Energy NASDAQ 
Jiayuan.Com International Ltd DATE General Retailers NASDAQ 
Jinkosolar Holding Co Ltd JKS Alternative Energy NYSE  
Kingtone Wirelessinfo Solution Holding Ltd KONE Software&ComputerSvc NASDAQ 
Kongzhong Corp KONG Mobile Telecom. NASDAQ 
Ku6 Media Co Ltd KUTV Mobile Telecom. NASDAQ 
Ldk Solar Co Ltd LDK Alternative Energy NYSE  
Le Gaga Holdings Ltd GAGA Food Producers NASDAQ 
Lentuo International Inc LAS General Retailers NYSE  
Linktone Ltd LTON Mobile Telecom. NASDAQ 
Mecox Lane Ltd MCOX General Retailers NASDAQ 
Mindray Medical International Ltd MR HealthCareEquip.&Ser NYSE  
Netease Inc NTES Software&ComputerSvc NASDAQ 
Nq Mobile Inc NQ Software&ComputerSvc NYSE  
New Oriental Education & Technology Group EDU General Retailers NYSE  
Ninetowns Internet Technology Group Co Ltd NINE Software&ComputerSvc NASDAQ 
Noah Education Holdings Ltd NED Leisure Goods NYSE  
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Noah Holdings Ltd NOAH Financial Services NYSE  
O2Micro International Ltd OIIM Tech.Hardware&Equip. NASDAQ 
Ossen Innovation Co Ltd OSN Indust.Metals&Mining NASDAQ 
Pactera Technology International Ltd PACT Software&ComputerSvc NASDAQ 
Perfect World Co Ltd PWRD Leisure Goods NASDAQ 
Petrochina Co Ltd PTR Oil & Gas Producers NYSE  
Phoenix New Media Ltd FENG Media NYSE  
Qihoo 360 Technology Co Ltd QIHU Software&ComputerSvc NYSE  
Rda Microelectronics Inc RDA Tech.Hardware&Equip. NASDAQ 
Renesola Ltd SOL Alternative Energy NYSE  
Renren Inc RENN General Retailers NYSE  
Semiconductor Manufacturing International Corp SMI Tech.Hardware&Equip. NYSE  
Shanda Games Ltd GAME Leisure Goods NASDAQ 
Simcere Pharmaceutical Group SCR Pharma. & Biotech. NYSE  
Sinopec Shanghai Petrochemical Co Ltd SHI Chemicals NYSE  
Sky-Mobi Ltd MOBI Software&ComputerSvc NASDAQ 
Soufun Holdings Ltd SFUN Media NYSE  
Spreadtrum Communications Inc SPRD Tech.Hardware&Equip. NASDAQ 
Suntech Power Holdings Co Ltd STP Alternative Energy NYSE  

 Syswin SYSW Real Estate Inv&Serv NYSE  
Tal Education Group XRS General Retailers NYSE  
Taomee Holdings Ltd TAOM Leisure Goods NYSE  
The9 Ltd NCTY Leisure Goods NASDAQ 
Trina Solar Ltd TSL Alternative Energy NYSE  
Vimicro International Corp VIMC Tech.Hardware&Equip. NASDAQ 
Vipshop Holdings Ltd VIPS General Retailers NYSE  
Visionchina Media Inc VISN Media NASDAQ 
Wsp Holdings Ltd WH Oil & Gas Producers NYSE  
Wuxi Pharmatech Cayman Inc WX Pharma. & Biotech. NYSE  
Xinyuan Real Estate Co Ltd XIN Real Estate Inv&Serv NYSE  
Xueda Education Group XUE General Retailers NYSE  
Yanzhou Coal Mining Co Ltd YZC Mining NYSE  
Yingli Green Energy Holding Co Ltd YGE Alternative Energy NYSE  
Youku Tudou Inc YOKU Media NYSE  

Source: BNY Mellon 

  

http://www.adrbnymellon.com/dr_profile.jsp?cusip=872058102
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Table 5.2 Augmented Dickey-Fuller (ADF) Tests for Stationarity 

Notes: IPI stands for industrial price index. The optimal lag lengths for the ADF test is determined by using the AIC 
method. The critical values for the ADF test statistics are -3.43, -2.86, and -2.56 on models without trend, and -3.96,        
- 3.41 and -3.13 on models with trend for the 1%, 5% and 10% levels of statistical significance, respectively.  

This table presents the ADF test statistics for all data used in this study. These variables are all in 
natural log terms. Specifically, two forms of ADF test are used; namely, the test with intercept and no 
trend and the test with intercept and trend. The null hypothesis of a unit root (non-stationary) can be 
rejected if the ADF test statistic is less than the critical value at the chosen level of significance. ***, 
**, * represent rejections of the null hypothesis of a unit root at the 1%, 5% and 10% levels, 
respectively. 
Variables Price level  First differences level 

with intercept 
without trend 

with trend and 
intercept 

with intercept without 
trend 

with trend and 
intercept 

Brazil 
BNY ADR Index -0.811 -1.808 -11.775*** -11.739*** 
MSCI Brazil -1.033 -1.313 -11.289*** -11.269*** 
IPI -1.281 -2.845 -3.510*** -3.527** 
CPI -1.587 -1.902 -5.666*** -5.822*** 
M2 
 

-0.459 -2.923 -2.705* -2.601 

Russia     
BNY ADR Index -1.196 -1.252 -12.176*** -12.174*** 
MSCI Russia -1.792 -1.756 -10.333*** -10.354*** 
IPI -1.791 -2.043 -8.141*** -8.178*** 
CPI -2.080 -1.022 -3.013** -3.392* 
M2 
 

-2.150 -1.156 -2.729* -3.388* 

India     
BNY ADR Index -1.395 -2.716 -13.543*** -13.689*** 
MSCI India -0.517 -2.257 -11.261*** -11.266*** 
IPI -0.975 -2.031 -2.828* -2.265 
CPI -1.514 -2.859 -11.352*** -11.323*** 
M2 
 

-0.583 -2.478 -13.348*** -13.317*** 

China     
BNY ADR Index -1.043 -2.209 -12.407*** -12.446*** 
MSCI China -0.719 -2.341 -11.118*** -11.081*** 
IPI -2.806* -2.807  -14.382*** -5.289***  
CPI -2.141 -3.028 -5.456*** -5.414*** 
M2 
 

0.711 -2.359 -5.508***  -5.558*** 

Other factor     
Crude oil prices -1.137 -2.870 -12.303*** -12.264*** 
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Table 5.3 Johansen Co-integration Tests 

This table reports the Trace and Max-Eigen statistics for Johansen co-integration tests. The equation for 
Johansen co-integration test is written as: 

 𝛥𝑥𝑡 = φ + ∑ Г𝑖
𝑝−1
𝑖=1 𝛥𝑥𝑡−𝑖 + П𝑥𝑡−𝑝 + ℰ𝑡 

where rank П represents of the number of co-integrating relationships. For each case of ADR and stock, 
five variables are tested, including ADR/stock, oil prices (OP), industrial price index (IPI), money supply 
(M2) and inflation (CPI). Two tests are performed, namely the Trace test and the Eigenvalue test. The 
calculated statics are presented. If the calculated statistics are greater than the corresponding critical value, 
then we will reject the null hypothesis of П co-integration and conclude that there is a long-run 
equilibrium relationship in the variables tested. ***, **, * represent rejections of the null hypothesis at the 
1%, 5% and 10% levels, respectively. 

No. of 

Cointegrated 

equations 

ADR  Stock 

Trace Statistic Max-Eigen Statistic Trace Statistic Max-Eigen Statistic 

Brazil     

r = 0 78.129***  0.238*** 79.969*** 0.242*** 

r ≤ 1 36.457 0.130 37.448 0.119 

r ≤ 2 15.064 0.067 17.933 0.059 

r ≤ 3 4.428 0.028 8.560 0.044 

r ≤ 4 0.058 0.000 1.588 0.010 

Russia     

r = 0  110.325***  0.251***  101.331***  0.265*** 

r ≤ 1  65.449***  0.168**  53.476**  0.165** 

r ≤ 2  36.883***  0.136**  25.414  0.081 

r ≤ 3  14.182  0.062  12.281  0.054 

r ≤ 4  4.180  0.026  3.644  0.023 

India     

r = 0  104.813***  0.254***  99.378***  0.264*** 

r ≤ 1  60.710***  0.223***  53.271**  0.180** 

r ≤ 2  22.851  0.085  23.386  0.083 

r ≤ 3  9.5212  0.049  10.247  0.051 

r ≤ 4  1.859  0.012  2.287  0.015 

China     

r = 0  89.855***  0.232***  85.137***  0.222** 

r ≤ 1  50.197**  0.160  47.351  0.133 

r ≤ 2  23.988  0.111  25.801  0.120 

r ≤ 3  6.331  0.039  6.466  0.041 

r ≤ 4  0.251  0.002  0.094  0.001 
Notes: The trace statistic tests the null hypothesis of r co-integrating vectors (𝐇𝟎: r ≤ 𝐫𝟎) against the alternative of r 
or more co-integrating vectors (H1: r > r0). Alternatively, the maximal eigenvalues statistic tests the null hypothesis 
that there are at most r co-integrating vectors (H0: r ≤ r0) against the alternative of r + 1 co-integrating vectors (H1: r 
= r0 + 1). 
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Table 5.4 Normalized Co-integrating Vector 

This table displays the estimated co-integration vector normalised on ADR (stock) and estimated 
co-integrating equation in the VECM. The numbers in [ ] parentheses are t-statistics. ***, **, * 
represent statistical significance at the 1%, 5% and 10% levels, respectively. 
Panel A 

 ADR OP IPI M2 CPI C 

Brazil 1.000 1.364 -19.205 0.788 0.036 67.168 

  [2.529]** [-7.737]*** [1.925]* [0.851]  

Russia 1.000 0.000 0.000 -17.296 52.401 -100.680 

    [-3.608]*** [4.088]***  

India 1.000 0.000 266.593 -182.977 112.872 -149.99 

   [3.987]*** [-4.028]*** [3.572]***  

China 1.000 0.000 -52.639 7.138 -52.25 412.426 

   [-6.280]*** [4.082]*** [-4.780]***  

Panel B 

 UND OP IPI M2 CPI C 

Brazil 1.000 0.671 -10.880 0.307 0.021 31.569 

  [2.247]** [-7.942]*** [1.378] [0.931]  

Russia 1.000 0.000 -0.071 -3.572 9.202 -17.925 

   [-0.249] [-4.165]*** [4.865]***  

India 1.000 0.000 -18.306 9.811 -4.544 13.606 

   [-4.287]*** [3.385]*** [-2.177]**  

China 1.000 5.366 -201.524 30.559 -234.709 1702.632 

  [1.593] [-5.175]*** [5.130]*** [-5.090]***  

Notes: OP and IPI stand for oil prices and industrial price index, respectively.  
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Table 5.5 Granger Causality Test Results 

This table displays the t-statistics from Granger causality tests based on the VECM.
96

 ***, **, * 
represent the rejection of the null hypothesis that A does not Granger cause B at the 1%, 5% and 10% 
levels, respectively. In the panel A, results are reported for the ADR index while panel B presents the 
findings for the stock market index for each of the BRICs nations. 
Panel A 

 Dependent Variables 𝛥 (ADR) 𝛥 (OP) 𝛥 (IPI) 𝛥 (M2) 𝛥 (CPI) 
      

Brazil 𝛥 (ADR) NA 2.065 10.494** 20.946*** 0.546 
 𝛥 (OP) 12.311*** NA 1.363 3.386 2.121 
 𝛥 (IPI) 1.701 3.396 NA 25.729*** 0.670 
 𝛥 (M2) 0.941 2.234 10.321** NA 3.204 
 𝛥 (CPI) 10.322** 11.032** 3.672 2.319 NA 

      
Russia 𝛥 (ADR) NA 6.361** 4.355 0.795 1.251 

 𝛥 (OP) 1.591 NA 9.364*** 1.409 6.354** 
 𝛥 (IPI) 11.650*** 1.208 NA 2.511 4.987* 
 𝛥 (M2) 3.644 0.134 2.252 NA 0.021 
 𝛥 (CPI) 5.922* 4.941* 1.139 65.981*** NA 

      
India 𝛥 (ADR) NA 21.460*** 17.039*** 8.526 4.089 

 𝛥 (OP) 3.115 NA 3.201 5.391 7.136 
 𝛥 (IPI) 3.981 2.199 NA 13.905** 29.964*** 
 𝛥 (M2) 11.750* 17.632*** 15.512** NA 6.490 
 𝛥 (CPI) D (CPI) 14.191** 35.047*** 13.602** NA 

      
China 𝛥 (ADR) NA 9.797 5.307 4.929 2.030 

 𝛥 (OP) 7.595 NA 9.932 7.183 10.011 
 𝛥 (IPI) 16.368** 20.156*** NA 5.745 19.102*** 
 𝛥 (M2) 1.868 21.500*** 12.264* NA 19.240*** 
 𝛥 (CPI) 12.632** 1.884 5.548 42.389*** NA 

Panel B 
 Dependent Variables 𝛥 (UND) 𝛥 (OP) 𝛥 (IPI) 𝛥 (M2) 𝛥 (CPI) 

Brazil 𝛥 (UND) NA 0.751 7.521* 14.109*** 2.223 
 𝛥 (OP) 14.324*** NA 1.188 2.929 2.474 
 𝛥 (IPI) 6.505* 5.005 NA 25.896*** 1.041 
 𝛥 (M2) 2.737 2.806 9.306** NA 3.182 
 𝛥 (CPI) 12.998*** 11.257** 3.450 2.705 NA 

      
Russia 𝛥 (UND) NA 2.036 4.666* 3.388 2.516 

 𝛥 (OP) 6.569** NA 8.154** 2.356 5.652* 
 𝛥 (IPI) 39.301*** 2.473 NA 3.138 5.372* 
 𝛥 (M2) 4.414 0.090 0.980 NA 0.047 
 𝛥 (CPI) 2.167 2.833 2.080 61.690*** NA 

      
India 𝛥 (UND) NA 15.466** 11.754* 5.766 12.110* 

 𝛥 (OP) 6.200 NA 3.103 5.808 8.782 
 𝛥 (IPI) 2.604 4.276 NA 18.729*** 26.679*** 
 𝛥 (M2) 12.625** 16.770** 14.948** NA 7.389 
 𝛥 (CPI) 3.488 10.903* 41.973*** 12.914** NA 

      
China 𝛥 (UND) NA 6.207 6.488 5.630 5.191 

 𝛥 (OP) 9.244 NA 7.153 6.665 8.498 
 𝛥 (IPI) 8.879 16.375** NA 4.371 17.721*** 
 𝛥 (M2) 2.603 20.391*** 13.696** NA 19.646*** 
 𝛥 (CPI) 15.084** 3.286 6.667 44.470*** NA 

 Notes: OP stands for oil prices, IPI means industrial price index, and UND indicates the underlying stock. 

  

                                                        
96Please refer to Section 5.4 Methodology p. 207 for the presentation of equations. 
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Table 5.6 Summary of Lead-Lag Relationship in the Short Run 

This table summarizes main findings of the short-run lead-lag relationship for each of the BRIC countries. 

Panel A displays findings for the dynamic relationship between the ADR index and the corresponding 

home country’s economic indicators, while panel B presents findings for the respective stock market 

index.  

Panel A 
Lead-lag relationship between ADR index and economic indicators 

 Economic indicators lead ADR  ADR lead economic indicators 

Brazil IPI  

M2  

 Oil prices 

CPI 

Russia Oil prices   IPI 

CPI 

India Oil prices  

IPI  

 M2 

China -  IPI 

CPI 

Panel B  

Lead-lag relationship between stock market index and economic indicators 

 Economic indicators lead stock  Stock lead economic indicators 

Brazil IPI  

M2 

 

 Oil prices 

IPI  

CPI 

 

Russia IPI 

 

 Oil prices  

IPI 

 

India Oil prices 

IPI  

CPI 

 

 M2 

 

China -  CPI 

Notes: IPI stands for industrial price index. 
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Chapter 6 

Essay 3 International Diversification Benefits with the ‘Default Active’ 

and ‘Passive’ Investment Strategies 
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6.1 Introduction  

Investors seeking foreign exposure are generally motivated by two investment 

objectives; namely, high growth high equity returns, and/or international diversification 

benefits. In the previous chapter, the author focused on the interrelationship between 

American Depositary Receipts (ADRs) and their macroeconomic fundamentals, with 

the objective of identifying whether ‘high growth high stock returns’ hold for ADRs 

from the BRICs nations. This chapter investigates international diversification benefits 

to be gained from investment in ADRs. The primary objective of this research is to 

quantify gains from diversifying into the BRICs equity markets using ADRs and the 

respective stock market indexes. Since ADRs are essentially derivatives whose value is 

derived from the performance of their underlying shares, one ought to be able to obtain 

at least similar diversification benefits from ADRs, compared to directly owning 

underlying shares. 

There are a number of empirical studies which have investigated the diversification 

benefits of ADRs, compared with underlying stocks (see Officer and Hoffmeister, 1988; 

Wahab and Khandwala, 1993; Jiang, 1998; Bekaert and Urias, 1999; Errunza et al., 

1999; Russell, 1998; Alaganar and Bhar, 2001; Bandopadhyaya et al., 2009; Kabir et al., 

2011; and Peterburgsky and Yang, 2013).
 
These papers generally use pairs of individual 

ADRs and their respective stocks to construct ADR and underlying stock portfolios, 

respectively. These two constructed portfolios are then combined individually with a 

US index portfolio. The final step is measuring performance of the two combined 

portfolios to determine whether ADRs help obtain diversification. (See Chapter 3 

Section 3.4 for a detailed discussion of these studies.) 
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Thus far, consensus seems far away. As some studies have documented, ADRs provide 

better diversification benefits for US stock portfolios than their underlying shares (e.g. 

Wahab and Khandwala, 1993; Errunza et al., 1999; Jiang, 1998; Alaganar and Bhar, 

2001; and Kabir et al., 2011). On the contrary, a number of studies have found that 

ADRs provide inefficient diversification opportunities for US investors (e.g. Russell, 

1998; Bandopadhyaya et al., 2009; and Peterburgsky and Yang, 2013). The conflicting 

empirical findings may be attributed to the different data sets and time periods used. 

The majority of the literature has explored whether ADRs are good substitutes for their 

foreign stocks using pairs of individual securities. If the law of one price (LOP) holds, 

ADRs should provide at least similar diversification benefits as their underlying stocks 

for US investors. At an individual firm level, the cost-effectiveness of ADR investments 

may lead to greater diversification benefits than the underlying stocks; yet these studies 

have failed to recognize the security selection benefits obtained by investing in ADRs. 

This research claims that incremental benefits from investment in ADRs may be 

amplified at the market level due to the security selection benefits.  

More specifically, this study aims to answer the research question: Are emerging market 

ADRs an effective investment vehicle for US investors to obtain diversification 

benefits?
97

 Unlike prior studies, this research focuses on investments at a market index 

level and seeks to test the potential ‘security selection benefits’ from ADR investments. 

To serve the purpose, the author proposes two investment strategies; namely, the 

‘default active’ and ‘passive’ strategies. The objective is to identify the relatively 

                                                        
97Note that this analysis is conducted from US investors’ perspective. This implies that ‘home market’ in this chapter 
is the US market, whereas ‘foreign stock market’ refers to the stock markets for the BRICs countries. This is different 
from the common understanding of the underlying stock market for the ADR. 
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superior strategy between a ‘default active’ investment with ADR market indexes and a 

‘passive’ strategy using underlying stock market indexes. 

The ‘default active’ investment strategy refers to the portfolio comprising a US stock 

portfolio and ADR market indexes. The author argues that foreign firms having ADRs 

listed on the US market are generally industry leaders in the home market. As such, the 

ADR market can be viewed as a pool of well performing non-US firms. Investing in the 

ADR market therefore may provide a default security analysis. In another strategy, a US 

stock portfolio is combined with foreign stock market indexes. This is consistent with a 

‘passive’ portfolio management, in the sense that investors holding such a portfolio are 

exposed to the entirety of the foreign stock markets, without any active analysis of 

securities.  

In theory, a diversified portfolio with high and stable return investment should grow 

with lower volatility. It is therefore expected that diversifying into the ADR markets 

would provide better diversification benefits than those obtained from the entire 

underlying foreign markets. To the best of the author’s knowledge, there has been no 

similar research conducted into ADRs thus far. This study will hence contribute to the 

body of knowledge by quantifying such benefits for both ADRs and underlying stocks.  

This study is more reliable than the prior research because it takes into account time 

variations in volatilities and correlations. Thus far, research into international 

diversification with ADRs has assumed that volatilities and correlations are constant. 

These inaccurate estimates of inputs for portfolio optimization may have led to an 

over-or under-estimation of portfolio performance. To overcome this problem, this 
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study allows an error term to follow a Generalized Autoregressive Conditional 

Heteroskedasticity (GARCH) process. The GARCH model (Bollerslev, 1986) is an 

extension to Engle’s (1982) ARCH (Autoregressive Conditional Heteroskedasticity 

model). It has been well documented that the GARCH models are capable of dealing 

with non-normality, autocorrelation, and time-varying volatilities.
98

 

In order to estimate correlations, this study used a theoretically superior model of 

Asymmetric Dynamic Conditional Correlation (ADCC) (Cappiello et al., 2006). The 

original model of the DCC was introduced by Engle (2002) to estimate time-varying 

correlations. Engle (2002) showed that the DCC is competitive with other multivariate 

GARCH specifications, and is superior to moving average methods. However, one of 

the main weaknesses of the DCC is that the model ignores the asymmetric effects in the 

initial model. This may weaken the accuracy of correlation estimations. Cappiello et al. 

(2006) modified the DCC model and proposed the ADCC model to take into account 

the asymmetry, which helps to produce more accurate estimates of correlations and 

hence more reliable portfolio performance.
99

 This will assist portfolio managers to 

make better investment decisions. By applying GARCH-type models to account for 

dynamics of volatilities and correlations, this study will make methodological 

contributions to the existing literature and to practice.  

Different from previous research, this study conducted an out-of-sample analysis in 

addition to the in-sample analysis. As Alaganar and Bhar (2001) suggest, results based 

on the ex post approach may be limited to a specific sample period and/or a particular 

                                                        
98GARCH models have been widely used to model dynamics of volatilities in stock returns (see Berument and 
Kiymaz, 2001; Najand, 1994; Yuan and Gupta, 2014).  
99This model has been applied by empirical studies; for example, Gupta and Jithendranathan (2008), Gupta and 
Donleavy (2009). 
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market. Applying out-of-sample analysis therefore helps to improve the reliability of the 

findings of this study. Specifically, weekly data were collected for an in-sample period 

from 05/05/1999 to 25/07/2007 and an out-of-sample period from 25/07/2007 to 

24/07/2013.  

This study uses data from emerging markets of the BRICs nations. Although the four 

countries have been classified into one group, there are few commonalities among their 

legislative and political systems, economic structures, and financial market regulations. 

As such, there are potential diversification benefits from spreading investments across 

the BRICs nations.  

The contributions of this study are threefold. A number of previous studies have 

identified the superior benefits of international diversification in using ADRs as against 

underlying stocks. The implicit understanding of the relatively higher gains is the 

cost-effectiveness of ADR investments. This study contributes to the existing literature 

by identifying the potential cause as ‘default security selection’ of incremental benefits 

despite ADRs being redundant assets. To the best of the author’s knowledge, this is the 

first research which introduces the concept in the ADR literature. The findings of this 

study have important implications for asset allocation and investment strategy 

development. 

From a practical perspective, this research provides a more appropriate way of portfolio 

construction. Specifically, this study applies GARCH-type models to estimate the 

portfolio construction inputs. The models used are theoretically superior, which helps to 

enhance the accuracy of the estimates and hence the portfolio performance, and this will 
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be of interest to fund managers. In addition, this study contributes to the practice by 

proposing two simple investment strategies. These are a ‘default active’ strategy and a 

‘passive’ strategy, which are easy to understand and implement. Individual investors 

without sophisticated investment skills and expertise may also be able to exploit profits 

that are based on these strategies. 

Last, the current research makes contributions to the theory. By studying the 

time-varying correlations between stock markets, this study improves our understanding 

of the dynamic integration of international stock markets. It also extends our knowledge  

about modern portfolio theory (MPT) by demonstrating how emerging market equities 

help to achieve diversification benefits for US investors. 

The rest of this study is organized as follows. Section 6.2 describes models applied in 

this study, followed by Section 6.3, in which data are reported. Section 6.4 discusses the 

empirical results. Finally, Section 6.5 concludes the chapter.  

6.2 Input Modelling and Portfolio Optimization  

The primary objective of this study is to identify the relatively superior strategy between 

a ‘default active’ investment with ADR market indexes and a ‘passive’ strategy using 

underlying stock market indexes. The analysis can be simply described in two steps. 

The research begins with the estimation of inputs, including standard deviation and 

correlation using GARCH-type models. After that, the analysis proceeds to the step of 

optimal portfolio construction. This section provides a brief introduction to the model 

used for input estimations as well as the portfolio optimization process. 
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 Time-Varying Volatility and Univariate GARCH Model 

There are three important inputs in the portfolio construction. These are expected 

returns of individual assets, standard deviations of returns and correlation between asset 

returns. In this research, a univariate GARCH model is applied to model the error 

term.
100

 The standard GARCH (1,1) model assumes that the returns are conditionally 

normally distributed with zero mean and time-varying conditional variance, after 

removing the presence of autocorrelation (Fornari and Mele, 1996). The conditional 

variance 𝜎𝑡
2 is modelled as a linear function of its own lagged conditional variance (the 

GARCH term) and the last period’s squared errors (the ARCH term). The conditional 

variance is given as follows: 

𝜎𝑡
2 = 𝛼0 + 𝛼1𝜎𝑡−1

2 + 𝛽1𝜀𝑡−1
2  (6.1) 

where 𝛼0 is the intercept term, while the estimated parameters are represented by 𝛼1 

and 𝛽1, which capture the presence of heteroskedasticity in weekly index return series. 

 Time-varying correlations and ADCC 

As discussed previously, correlation between stock returns tends to be time varying. 

Ignoring such a property of correlation will lead to inaccurate estimates. The current 

research applies the ADCC model to estimate the dynamics of correlations between 

security returns. This enhances the accuracy of correlation estimates. The time-varying 

correlation between two random variables 𝑟𝑖 and 𝑟𝑗 at time t is defined as: 

                                                        
100The use of GARCH has been justified in Chapter 3 Literature Review Section 3.5 International Diversification 
Benefits with ADRs and Chapter 6 Section 6.1 Introduction.  
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𝜌𝑖𝑗,𝑡=
𝑞𝑖𝑗,𝑡 

√𝑞𝑖𝑖,𝑡 𝑞𝑗𝑗,𝑡 
    =  

𝐸𝑡−1 [𝑟𝑖,𝑡 𝑟𝑗,𝑡]

√𝐸𝑡−1[𝑟𝑖,𝑡
2 ]𝐸𝑡−1[𝑟𝑗,𝑡

2 ]
 (6.2) 

where 𝑞𝑖𝑗,𝑡  is the covariance between random variables 𝑟𝑖  and 𝑟𝑗 ; 𝑞𝑖𝑖,𝑡 and 

𝑞𝑗𝑗,𝑡 denote conditional variances of 𝑟𝑖 and 𝑟𝑗, respectively; 𝜌𝑖𝑗,𝑡=
𝑞𝑖𝑗,𝑡 

√𝑞𝑖𝑖,𝑡 𝑞𝑗𝑗,𝑡 
 represent 

the correlation estimator. 

The conditional correlation can also be expressed as: 

𝜌𝑖𝑗,𝑡 = 𝐸𝑡−1[𝜀𝑖,𝑡 𝜀𝑗,𝑡 ] (6.3) 

where 𝜀𝑡 represents standardized disturbance that has zero mean and a variance of one.  

As Engle (2002) suggested, the correlation matrix can be estimated using the following 

univariate GARCH process:  

𝑞𝑖𝑗,𝑡 =  𝜌𝑖𝑗̅̅̅̅  + α (𝜀𝑖,𝑡−1 𝜀𝑗,𝑡−1 − 𝜌𝑖𝑗̅̅̅̅ ) + β (𝑞𝑖,𝑡 − 𝜌𝑖𝑗̅̅̅̅ ) (6.4) 

where 𝜌𝑖𝑗̅̅̅̅  is the unconditional correlation of 𝜀𝑖,𝑡 and 𝜀𝑗,𝑡 , with the GARCH restriction 

of α + β < 1 applying to ensure non-negativity and the stationarity of the conditional 

variances. 

The matrix version of this model is given as follows: 

𝑄𝑡 = S(1- α – β) + α (𝜀𝑡−1 𝜀𝑡−1 
′) + β𝑄𝑡−1  (6.5) 

where 𝑄𝑡 = |𝑞𝑖𝑗,𝑡| ; S is the unconditional correlation matrix of the disturbance. The log 

likelihood for this estimator can be written as: 
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L = - 
1

2
 ∑ (𝑇

𝑡=1 n log(2π) + 2log| 𝐷𝑡 | + log| 𝑅𝑡| + 𝜀𝑡 
′𝑅𝑡 

−1𝜀𝑡 ) 
(6.6) 

where  𝐷𝑡 = diag{√ ℎ𝑖,𝑡 and  𝑅𝑡 represents the time-varying correlation matrix. 

The ADCC model of Cappiello et al. (2006) is superior to the DCC model because it 

incorporates asymmetric effects and asset-specific news impacts. The ADCC is 

expressed as: 

𝑄𝑡 = (�̅�- 𝐴′�̅�𝐴-𝐵′�̅�𝐵-𝐺′�̅�𝐺) + 𝐴′𝜀𝑡−1 
′𝐴 +𝐵′𝑄𝑡−1 𝐵 +𝐺′𝑛𝑡−1 𝑛𝑡−1 

′𝐺  (6.7) 

where A, B and G are diagonal parameter matrices; 𝑛𝑡 = I[𝜀𝑡 <0]o𝜀𝑡 (with o indicating 

Hadamard product); �̅� = E[𝑛𝑡 𝑛𝑡 
′]. For �̅�and �̅�, expectations are infeasible and are 

replaced with sample analogues, 𝑇−1 ∑ 𝜀𝑡 𝜀𝑡 
′𝑇

𝑡=1  and 𝑇−1 ∑ 𝑛𝑡 𝑛𝑡 
′𝑇

𝑡=1 , 

respectively. 𝑄𝑡
∗
= [𝑞𝑖𝑖,𝑡 

∗]= [√𝑞𝑖𝑖,𝑡 ] is a diagonal matrix with the square root of the ith 

diagonal element of 𝑄𝑡 in its ith diagonal position. This study uses ADCC to estimate 

the time-varying correlations, with consideration of asymmetric effects, not impacts of 

asset-specific news. 

 Portfolio construction and optimization 

In this study, the portfolio construction process is based on the Markowitz full 

covariance approach. Three key inputs in the portfolio construction are expected returns 

of individual securities, standard deviations of returns for individual securities and 

correlation between returns for securities within the portfolio. According to Markowitz 

(1952), portfolio returns are the weighted average of returns of the individual security in 

the portfolio; however, portfolio risk is not a simple weighted average of risk of 
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individual security included in the portfolio. In the Markowitz framework, the portfolio 

risk is as shown in the following equation: 

𝜎𝑝
2= ∑ 𝑤𝑖

2𝜎𝑖
2 + ∑ ∑ 𝑤𝑖

𝑛
𝑗=1
𝑖≠1

𝑤𝑗
𝑛
𝑖=1

𝑛
𝑖=1 𝜎𝑖𝑗 (6.8) 

where 𝜎𝑝
2  represents portfolio variances; 𝜎𝑖

2  denotes variances of returns for 

individual securities;  𝜎𝑖𝑗 is the co-variance between the returns for security i and j ; 

𝑤𝑖 is portfolio weight in security i ; finally, ∑ ∑𝑛
𝑘=1

𝑛
𝑖=1 suggests a double summation 

sign, which means that 𝑛2 numbers are to be added together (that is, all possible pairs 

of values for i and j) 

Equation (6.8) shows that portfolio risk is a function of the standard deviation of each 

individual security included in the portfolio and the co-variances between the returns of 

securities in the portfolio. 

The Markowitz approach of portfolio construction suggests that all investors attempt to 

maximize portfolio expected returns for a given level of risk, or minimize risk for a 

given level of returns. This assumption gives rise to the concept of the efficient portfolio 

frontier. Portfolios which lie on this line are efficient portfolios as they have the highest 

expected return for a given level of risk, or the lowest level of risk for a given expected 

return. 

The optimal risky portfolio also lies on the efficient frontier. It is also known as the 

tangency portfolio that has the highest Sharpe ratio (Sharpe, 1996).
101

 Assuming that a 

risk-free asset exists, one can draw a capital asset line (CAL) with the highest slope. 

                                                        
101Sharpe ratio originally called reward-to-variability ratio. 
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Given that this CAL is tangent to the efficient frontier, investors can find the optimal 

risky portfolio, which is the tangent portfolio. This study relies on the Sharpe ratio 

method to measure the diversification benefits. Although this method is criticized for 

being too simple, a review paper by Eling and Schuhmacher (2007) concludes that the 

power of the Sharpe ratio ranks similarly to other measures. 

To find the optimal risky portfolio, investors need to find the weights of securities that 

result in the maximum Share ratio (𝑆𝑝). Therefore, the objective function is: 

𝑆𝑝 =
𝑟�̅� − 𝑟𝑓

𝜎𝑝
 

(6.9) 

where 𝑟�̅� is the mean return on the portfolio, 𝑟𝑓  is the return on the risk-free asset, and 

𝜎𝑝 is the standard deviation of the return on the portfolio. 

To maximize the Sharpe ratio, the function can be formally written as: 

max
𝑤𝑖

𝑆𝑝 =
𝑟�̅� − 𝑟𝑓

𝜎𝑝
 

(6.10) 

Subject to constraint of ∑ 𝑤𝑖 = 1. If short selling is restricted, then the additional 

constraint of 0 ≤ 𝑤𝑖≤ 1 needs to be imposed. By applying such an optimization process, 

one is able to find the optimal weights for each security within the portfolio and hence 

the expected returns and risk of the optimal risky portfolio. 

6.3 Data 

This study explores whether ‘default active’ investments across firms in ADR markets 

or ‘passively’ diversifying into entire foreign equity markets yield higher gains. To the 
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best of the author’s knowledge, thus far, there has been no similar research conducted. 

This study focuses on the world’s four largest and fastest growing emerging markets; 

namely Brazil, Russia, India and China (the BRICs).  

To address the objective, this study adopted FTSE stock market indexes for all of the 

five stock markets, including the US, Brazilian, Russian, Indian and Chinese stock 

markets. This study does not use local market indexes, because using a single source of 

consistent index, such as FTSE, provides a better comparison. The corresponding ADR 

market indexes were collected from the Bank of New York. These are the BNY Brazil 

ADR Market Index, the BNY Russia ADR Market Index, the BNY India ADR Market 

Index and the BNY China ADR Market Index. All market indexes used in this study are 

US dollar denominated.  

To construct the portfolio, the weekly returns of all of the nine market indexes were 

obtained over the period of May 1999 to July 2013.
102

 The starting date of the sample 

was determined by the launching date of ADR market indexes. While the BNY ADR 

Market Index for Brazil, Russia and China was established in 1998, India’s BNY ADR 

Market Index was created around mid-1999. For consistency, the research period in this 

study begins from May 1999. The out-of-sample period analysis is important as it helps 

to explain the evolution of diversification benefits over time. Hence, the full sample 

period is further divided into an in-sample period of 05 May 1999 to 25 July 2007 and 

out-of-sample period of 25 July 2007 to 24 July 2013.  

  

                                                        
102Weekly returns are calculated as the natural logarithm of the Wednesday closing to Wednesday closing index price, 
such that 𝑅𝑡  = ln(𝑃𝑡 /𝑃𝑡−1 ), where 𝑅𝑡  represents continuously compounded returns in week t; and  𝑃𝑡  and 
𝑃𝑡−1 represent the Wednesday closing index price in week  t and t-1, respectively. 
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To calculate the Sharpe ratio, this study uses the rate of US Treasury Bills to represent 

the risk-free rate. Chincarni and Kim (2006) point out that as long as the consistent rate 

is used, the size of the risk-free rate has no impacts on comparison. Given that the 

average monthly return on 1-month or 3-month US Treasury bills are commonly used, 

the author used the 3-month T-bill rate collected from the US Department of Treasury 

for the relevant period. Weekly returns were then calculated accordingly, using 48 

working weeks per annum (Yang, 2013).  

Table 6.1 below presents descriptive statistics of weekly returns over the in-sample 

period. These include number of observations (Obs), mean returns (Mean), skewness, 

kurtosis, and Jarque-Bera estimates for formal normality test.
103

 It can be seen that 

there are 430 observations for each of the market indexes during the period of 

05/05/1999 to 25/07/2007. All of the market indexes have positive returns over the 

in-sample period.  

[Insert Table 6.1 here] 

Among others, the US market index has the lowest weekly mean of 0.03%, while the 

Russian ADR market index achieves the highest average return of 0.86% on a weekly 

basis. Within the four BRICs stock markets, Russia and China have the highest weekly 

mean of 0.62%, followed by Brazil (0.39%). At 0.36%, India has the lowest mean 

compared to other BRICs stock markets. With the exception of Brazil, ADR market 

returns for the other three nations significantly diverge from returns on the stock market. 

ADR indexes for Russia (0.86%) and India (0.56%) outperform their corresponding 

                                                        
103Since this study uses conditional standard deviation estimated from a GARCH model, Table 6.1 does not report 
estimates of unconditional standard deviation.   
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stock market indexes, whereas the Chinese ADR index (0.29%) underperforms the 

stock market index. The skewness of returns on the US, Chinese, Russian ADR and 

Indian ADR indexes are positive. This suggests a greater probability of increases in the 

returns than decreases. Negative skewness for the other market indicates a greater 

probability of decreases in returns than increases. The kurtosis in all return series is 

greater than three, indicating that the distributions of returns series used in this study are 

fat-tailed. The calculated Jarque-Bera statistics further confirm that the data of all 

weekly returns series used in this study are not normally distributed.  

6.4 Empirical Results and Discussion 

This study attempts to quantify diversification benefits that come from investing in 

ADR markets and entire foreign stock markets of the BRICs, respectively. The research 

consists of two parts; namely, an in-sample analysis and an out-of-sample analysis. 

While the in-sample period starts from 05/05/1999 to 25/07/2007, the out-of-sample 

period covers 25/07/2007 to 24/07/2013, when portfolios are rebalanced on a quarterly 

basis. In this study, conditional standard deviations of weekly returns were derived from 

the standard GARCH model. The correlation dynamics of the weekly returns of ADR 

market indexes and the US market index were calculated using the ADCC. A similar 

model was applied to calculate the time-varying correlation between the stock market 

indexes for BRICs and the US market index. The estimated standard deviations and 

correlations were then used to construct optimal portfolios from US investors’ 

perspectives. 
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6.4.1 In-Sample Analysis 

The in-sample analysis assesses the portfolio diversification benefits on an ex post basis. 

The first step of the current research was to estimate the time-varying standard deviation 

and correlation between selected indexes at the end of the in-sample period. This was 

done by using the univariate GARCH model and ADCC model, respectively. Using 

these two models can help in dealing with the time variations in the volatilities and 

correlation. Next, the analysis preceded to optimal portfolio construction with three key 

inputs: mean returns, standard deviation and correlation matrix. Finally, in order to 

measure the portfolio performance of ‘default active’ and ‘passive’ investment 

strategies, this study relied on the Sharpe ratio approach.  

The conditional variances and standard deviation of different index returns on 

25/07/2007 are given in Table 6.2. Conditional standard deviations used in this research 

are derived from the univariate GARCH models. The conditional standard deviations of 

weekly returns series range from 0.0141 (US) to 0.0510 (Russian ADR) on July 25 

2007. Consistent with mean returns on the data, the US market has the lowest risk, 

while Russian ADR shows the highest volatility. All ADR indexes exhibit lower 

conditional volatilities than their respective stock market indexes (with the exception of  

India). This is consistent with the expectation that the ADR market has lower 

investment risk as compared to the underlying stock market. 

[Insert Table 6.2 here] 

Table 6.3a shows the conditional correlation matrix between BRICs stock market 

indexes and the US stock market index on 25/07/2007. It also displays the correlation 
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between BRICs ADR market indexes and the US market index on the same day. For the 

stock markets, the highest correlations are between the pairs of Russia-China (0.5890), 

followed by US-Brazil (0.5250), and the lowest is for US-China (0.1912). In the case of 

the ADR market index, the highest correlation is found for the Brazilian ADR-US pair 

(0.6856), while the lowest is accrued by the Indian ADR-Chinese ADR pair (0.3898). 

Overall, correlations between the US and ADR indexes are higher than those for the 

underlying stock market indexes. For instance, the correlation between the US market 

index and the Russian stock market index is 0.3001, compared with 0.4578 for the 

US-Russian ADR pair. This is reasonable since ADRs are listed and traded on the US 

markets. It is expected that ADRs are influenced by US systematic factors, resulting in a 

relatively high correlation as compared with the underlying stock markets. All these 

estimated conditional standard deviations and correlations were used for constructing 

the optimal stock portfolios.  

[Insert Table 6.3a here] 

Estimated parameters of the ADCC model are presented in Table 6.3b. It can be seen 

that the G parameter is insignificant for all cases except for the US market and the ADR 

index for China. This suggests that the DCC model is sufficient for estimating the 

time-varying correlations between stock returns.  

[Insert Table 6.3b here] 

Figure 6.1 plots the dynamic pattern of correlations for the US with stock market and 

ADR market indexes of the BRICs during the in sample period of 

05/05/1999-25/07/2007. It shows that among others, the US has the highest correlation 
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with the Brazilian stock market. This may be because these two countries are 

geographically close, which may facilitate cross-border trade and investment. The 

correlation for the US with the Indian stock market appears to be negative during 2000. 

The table also shows a negative correlation with Russia in early 2006. There is a 

relatively low correlation between the US and the Chinese stock market, which tends to 

increase over time. The dynamic correlation for the US with the BRICs stock markets 

indicates potential diversification gains for US investors seeking exposure in BRICs 

stock markets.  

[Insert Figure 6.1 here] 

The second graph in Figure 6.1 shows the time-varying correlation for the US with the 

BRICs’ ADR market indexes. It can be seen that the US market index is more 

correlated with ADR indexes, compared with the underlying stock market indexes. This 

is consistent with findings reported in Table 6.3. Moreover, there appears to be an 

upward trend for these correlations, indicating that correlations tend to increase over 

time. However, US investors may still be able to obtain benefits by diversifying into the 

ADR markets for the BRICs, given that the correlation between the US and ADR 

market indexes remains modest.  

This study proposes a comparison of two types of investment strategies from a US 

investor’s perspective. One is a ‘default active’ investment strategy, which refers to the 

portfolio comprising ADR market and US market indexes. Another investment strategy 

is denoted as a ‘passive’ strategy. That is, a US stock portfolio combined with foreign 

stock market indexes. To compare the relative diversification benefits, the US market 
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index is used as the benchmark. This gives us three portfolios to compare: the US index 

(a portfolio of US only stocks), the US index and emerging market indexes (portfolio of 

US stocks and emerging market stocks) and the US index and ADR indexes (a portfolio 

of US stocks and ADR indexes).  Expected returns, standard deviation and Sharpe 

ratio were calculated for the US market index, combined portfolio with ADR market 

indexes (default active strategy), and with foreign stock market indexes (passive 

strategy), respectively.  

Although the unrestricted optimization looks attractive, it may not be realistic in the 

sense that most investors may be unwilling to allocate a large proportion of their 

portfolio funds into one foreign market. This may violate the concept of diversification 

and expose these investors to high country-specific risks. For this reason, this study also 

takes into account constraints: one with maximum 15% in an individual emerging 

market, maximum 25% in an individual emerging market, minimum 50% into the US 

with a maximum 15% in each emerging market and finally minimum 50% in the US 

with a maximum limit of 25% in one single market.
104

 In addition, this study imposes 

constraints on short selling, as many emerging markets may not allow short sales.  

Table 6.4 presents optimal portfolios with various restrictions. The performance of the 

benchmark portfolio of the US market index during the in-sample period is displayed at 

the top. Panel A lists findings for the passive strategy (US + stock market indexes), 

while Panel B presents outcomes for the default active strategy (US + ADR indexes). It 

can be seen that during the in-sample period of May 1999 to July 2007, a US-stock-only 

                                                        
104Constraint on optimization in principle is counter intuitive to the MPT where weights ought to be assigned using 
the model rather than arbitrary restrictions applied. However, market participants use it as a market prudence rule 
because of the perceived familiarity of the home market and/or perceived unfamiliarity of the foreign market. As such 
this argument is tested in this study. The more strict the restrictions, the worse are the outcomes expected.  
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portfolio has a weekly mean of 0.03%, with a conditional standard deviation of 1.41%. 

The calculated weekly rate of return for the 3-month US Treasury bills for the end of 

the in-sample period is 0.1%. Then the calculated Sharpe ratio of this benchmark 

portfolio is -5.02%.
105

  

[Insert Table 6.4 here]  

In the unrestricted investment scenario, both ‘passive’ and ‘default active’ strategies 

provide economically significant diversification benefits to a US-stock-only portfolio. 

Panel A in Table 6.4 shows that for a ‘passive’ strategy, the allocation of investment in 

the US market is -84.9%, indicating that US investors may short sell about 85% of their 

investments in the US market and invest the proceeds into the BRICs stock markets. 

China shows the largest proportion in such a portfolio (62%), followed by Russia 

(51.9%) and India (51.4%). The portfolio weight in Brazil (18.6%) is relatively small 

compared with the other three emerging markets. The expected returns and standard 

deviation for such an unrestricted passive stock portfolio are 0.94% and 4.9%, 

respectively. The Sharpe ratio of this portfolio is 17.20%. Based on these findings, it 

can be concluded that incorporating the stock market indexes of the BRICs countries 

significantly enhances the risk-return trade-off for a US-stock-only portfolio.  

On the other hand, the unrestricted portfolio with ADR market indexes also outperforms 

the benchmark portfolio and its counterpart stock portfolio. Specifically, for a ‘default 

active’ strategy, the unrestricted optimal portfolio requires US investors to short sell a 

large amount in the US market – which accounts for about 144% of total investment 

                                                        
105Negative Sharpe ratio is because of the negative excess return on the US portfolio. 
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funds – then the proceeds are invested in the ADR market indexes. Among others, the 

Indian ADR market has the largest proportion in the portfolio (139%), followed by 

Russia (61.5%). The Brazilian ADR market has the lowest allocation amount, which is 

about 12% of the investment funds. The Sharpe ratio of 20.95% suggests that a 

relatively large amount of incremental gains accrue to a ‘default active’ strategy 

compared with its counterpart (17.20%). 

Such superiority of the ‘default active’ strategy over the ‘passive’ one in the unrestricted 

scenario is confirmed in the scenario of no short sales, as well as a minimum of 50% in 

the US with a maximum 25% in one single market. In the other three investment 

scenarios, the performances of these two strategies are very similar: the ‘default active’ 

strategy slightly underperforms the counterpart ‘passive’ strategy. However, it is worth 

noting that directly owning equities from emerging markets is, in general, associated 

with relatively high costs. In practice, these costs would wipe out a large amount of the 

gains from diversification. Therefore, in scenarios where the passive strategy slightly 

outperforms the default active one, the net benefits of diversification accruing to the 

default active strategy would be higher than the counterpart after considering costs.  

The in-sample analysis over the period of 05/05/1999 to 25/07/2007 suggests that there 

are significant gains from diversification using either stock market or ADR market 

indexes of the BRICs nations. The ‘default active’ strategy is more attractive in three 

scenarios, including one with no investment constraints, one with a constraint on short 

selling, and one with a minimum of 50% in the US with a maximum limit of 25% in 

one single market. In other cases, investors can choose either ADR or stock market 

indexes to obtain diversification benefits.  
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6.4.2 Out-of-Sample Analysis  

This study also conducted an out-of-sample analysis over the period from 25/07/2007 to 

24/07/2013. This analysis will also help with assessing how diversification benefits 

evolve over time. The optimal portfolios for the in-sample period are rebalanced on a 

quarterly basis during this time period. More specifically, there are 24 rebalancing 

dates.
106

 On each rebalancing date, key inputs are re-estimated over the new period, 

which always starts from the initial date of the in-sample period (05/05/1999). Inputs of 

mean returns, standard deviation and correlation matrix are then used to construct the 

rebalanced optimal portfolio. Finally, the quarterly return on the portfolio is determined 

by the optimal allocation in each index in the portfolio, as well as the corresponding 

index returns.  

Figure 6.2 below shows the dynamics of the optimal portfolio weights for each security 

during the out-of-sample period. The findings are derived from two investment 

scenarios: scenario (a), a limit of maximum 15% in each index; and scenario (b), a 

minimum of 50% in the US and a maximum of 25% in each index. Figure 6.2 shows 

that in scenario (a), under a passive strategy, US investors allocate a relatively large 

amount to the Indian stock market. The portfolio weights in the stock markets of Brazil, 

Russia and China are low during the global financial crisis period, and are volatile in the 

recent period from 2011 to 2013. For the default active strategy, the ADR market of 

India appears attractive for US investors in the sense that Indian ADRs generally 

account for a large proportion of the portfolio over time. The allocation in the Chinese 

                                                        
106These are 24/10/2007, 23/01/2008, 23/04/2008, 23/07/2008, 22/10/2008, 21/01/2009, 22/04/2009, 22/07/2009, 
21/10/2009, 20/01/2010, 21/04/2010, 21/07/2010, 20/10/2010, 19/01/2011, 20/04/2011, 20/7/2011, 26/10/2011, 
25/01/2012, 25/04/2012, 25/07/2012, 24/10/2012, 23/01/2013, 24/04/2013, 24/07/2013. 
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ADR market index is the lowest among the others in the period from October 2007 to 

April 2008. From 2011 onwards, only the Brazilian ADR market index shows a 

time-varying portfolio weight.  

[Insert Figure 6.2 here] 

In Figure 6.2 scenario (b), portfolio weights for foreign indexes in the passive strategy 

appear to change over time. Among others, the Chinese stock market index accounts for 

a large proportion, while Brazil almost always has the lowest allocation amount. For the 

default active strategy, both Brazil and China are assigned the lowest portfolio 

proportion. The ADR markets for India and Russia account for relatively large amounts 

of allocation. 

To better reveal the behaviour of portfolio performances over time, Figure 6.3 plots the 

Sharpe ratio of the default active and passive strategies in three investment scenarios. 

These are scenario (1) a maximum of 15% in each index; scenario (2) a maximum of 25% 

in each index; and scenario (3) a minimum of 50% in the US and a maximum of 25% in 

each index. It appears that in spite of investment restrictions, the diversification benefits 

tend to change over time. Secondly, both default active and passive strategies continue 

to provide significant diversification benefits on an ex ante basis. In all three cases, both 

default active and passive strategies outperform a US-stock-only portfolio.  

[Insert Figure 6.3 here] 

Finally, Figure 6.3 suggests that different strategies prevail in different investment 

scenarios and time periods. In the first scenario, where the constraint of a maximum of 

15% in each index is imposed, the overall performances of the two strategies are very 
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similar. Specifically, the passive strategy prevails against the default active one in the 

period from October 2007 to July 2011, while the default active strategy slightly 

outperforms in the following period. Similar results can be seen in the graph for 

scenario (2). The default active strategy in scenario (3) is superior to the passive 

strategy for most of the time, including during the GFC period.  However, it should be 

noted that portfolio diversification benefits without considering costs would be 

overstated. As mentioned earlier, diversifying into emerging markets by owning foreign 

shares would be associated with relatively high costs compared with investing in ADRs. 

Therefore, there may be more net gains from diversification with ADRs after taking 

costs into account.  

In an effort to quantify the economic benefits from diversifying into the BRICs markets 

using stock market indexes and ADR market indexes, this study assumes an initial 

investment of USD$100. This helps to provide a direct and intuitive comparison, which 

is easier to understand and interpret. The fund is then invested into the benchmark 

portfolio (US stock portfolio) and the constructed optimal portfolios, respectively. The 

accumulated wealth is reported on the end date of the out-of-sample period 

(24/07/2013). See Table 6.5 below.  

[Insert Table 6.5 here] 

The findings in panel A suggest that in all investment scenarios, both passive and 

default active strategies achieve higher performance than a US-stock-only portfolio. 

Economically, the default active strategy provides larger benefits than the passive 

strategy in spite of investment restrictions. Among the six scenarios, the unrestricted 
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portfolio has the highest wealth value in both strategies. For the passive strategy, the 

unrestricted portfolio has a value of USD $213.636, while the default active unrestricted 

portfolio has a relatively higher value of USD $257.838.  

The performance of these two portfolios will be affected by transaction costs. This is 

because the transaction costs of direct emerging market investments are higher than 

those of developed markets (De Roon, Nijman and Werker 2001; Gupta and Donleavy, 

2009). According to Bekaert, Erb, Harvey and Viskanta (1997), the transaction cost of 

investing into emerging markets is about 1.1%. Transaction costs of investing in 

emerging markets is of concern for investors, hence we use this as an additional cost of 

investing in the emerging markets and ignore the cost of trading in the US market for 

comparison purposes, and treat this as additional cost. As can be seen in panel B, after 

taking into account the high transaction costs, they are seen to erode the gains from the 

‘passive’ portfolio. The differences in returns accruing to the ‘default active’ portfolio 

and that for the ‘passive’ portfolio are more pronounced.  

This study uses an out-of-sample Mean Square Error (MSE) to measure the model 

accuracy. This method can be used for model selection purposes (Rivers and Vuong, 

2002). The lower the value of MSE, the better the accuracy of the model (Granger and 

Pesaran, 2000). Specifically, the MSE quantifies the differences between the true value 

and the expected value.
 
 It is calculated as: 

 MSE (X̅) = E ((X̅- μ)) = (
σ

√n
)2= 

σ2

n
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where n is the sample size, μ is the expected value, X̅ is the mean of the sample, which 

is given by X̅ = 
1

𝑛
 ∑ (yî

n
i=1 , and σ2 is the population variance. 

In this study, for each of the six investment scenarios, the out-of-sample MSE is 

calculated between ex post and ex ante portfolio returns on the rebalancing date. 

Therefore, there are 24 pairs of portfolio returns in each investment scenario. The 

results are reported in Table 6.6. As can be seen, the value of the estimated MSE for the 

passive and for the default active strategy is around zero in all investment scenarios. 

This suggests that the out-of-sample returns are close to the in-sample estimates. 

[Insert Table 6.6 here] 

6.5 Conclusion 

This chapter has focused on the international diversification of ADR investments from 

US investors’ perspectives. It has addressed the third sub-question of the current thesis: 

Are emerging market ADRs an effective investment vehicle for US investors to obtain 

diversification benefits? ADRs have been widely viewed as a cost-effective investment 

vehicle. They provide US investors with access to foreign exposure without having to 

deal with complexities associated with directly owning foreign stocks. As such, ADRs 

should provide at least similar diversification benefits to US investors, and this study 

has attempted to quantify these benefits with ADR investments, compared with their 

underlying stocks.  

The vast majority of the literature has used pairs of individual ADR and foreign stocks 

to measure the relative diversification benefits of ADRs to their underlying shares. Two 
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main weaknesses of these studies need to be noted. Firstly, most of these papers used 

constant correlation and standard deviation in the portfolio optimization process. 

However, the evidence suggests that both correlations between stock returns and 

standard deviations change over time. Therefore, using inaccurate estimates of inputs 

would lead to unreliable performance of portfolios. This in turn provides misleading 

information for investors in investment decision-making. Another shortcoming is that 

the analysis of these studies was based on ex post analysis. The findings of these studies 

may be limited to a specific market for a certain period of time.  

This research is superior to previous studies and overcomes these shortcomings. 

Specifically, in this study theoretically superior models were used to estimate inputs of 

portfolio construction. The univariate GARCH model was adopted to capture the 

time-variations in volatilities, while the ADCC model was applied to estimate 

correlations. Accurate estimates helped to produce more reliable performance of 

portfolios. Additionally, this study conducted an out-of-sample analysis, which helps to 

improve the accuracy of findings. The overall results confirmed that correlations vary 

with time. The correlation for US with Russia and China increased over time, whereas 

the correlation for US with Brazil and India tended to decrease. 

This study makes significant contributions. The primary contribution is the introduction 

of the notion of ‘security selection benefits’ with ADRs. This extends the existing body 

of knowledge of ADR investments. Previous studies failed to understand the cause of 

incremental benefits with ADR investments deriving from the security selection 

benefits. This study shows that apart from the cost-effectiveness of ADR investments, 

US investors are able to obtain potential security selection benefits by investing in the 
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entire ADR markets. The logic behind this is that ADR firms are, in general, large 

companies with good performance compared with their industry competitors in the 

home country. These firms can be viewed as ‘blue chip’ companies. Therefore, 

investing in ADR markets may provide a default security analysis with relatively stable 

and high returns. To the best of the author’s knowledge, this is the first research in the 

ADR literature which brings the notion to attention.  

This research also contributes to both theory and practice. By showing a time-varying 

correlation between the US and stock (ADR) market indexes, this study better explains 

the dynamics of market integration. In addition, this research sheds light on the MPT by 

demonstrating how emerging market equities from the BRICs nations helped US 

investors to diversify risks. It showed that US investors could still gain benefits by 

diversifying into the emerging equity markets, regardless of whether they invest in the 

ADR markets or the underlying stock markets.  

From a practical perspective, this study offers an effective way of portfolio construction 

and strategy development. This is of interest to individual investors and fund managers. 

Specifically, this study proposed two strategies – the ‘default active’ and ‘passive’ 

strategies – which focused on investments at the market level. These two strategies are 

theoretically supported and are easy to understand and implement. By comparing these 

two strategies, this research documented that ‘default active’ strategy was more 

attractive to US investors in scenarios of (a) no restriction, (b) no short selling and (c) a 

minimum 50% in the US with a maximum 25% in one single market. This suggested 

that individual investors without sophisticated security analysis skills might gain higher 

rewards for risk by diversifying into the ADR markets. 
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The performances of the ‘default active’ and ‘passive’ strategies were similar in the 

other three scenarios. However, it should be noted that the diversification benefits 

would be overstated if costs are not taken into consideration. This is particularly true for 

the ‘passive’ strategy, under which investors are directly investing in the foreign equity 

markets. Since owing foreign shares would be associated with relatively high costs 

compared with investing in ADRs, the ‘default active’ strategy should have greater 

potential gains than the ‘passive’ strategy after accounting for costs.  

Moreover, this study applied GARCH-type models to estimate the time-varying 

correlation and standard deviation. This helps to produce more accurate estimates. The 

application of a theoretically superior model to estimate correlation and standard 

deviation has important implications for fund managers in terms of portfolio 

construction.  

The overall evidence in this study showed that US investors could obtain significant 

benefits by diversifying into the BRICs nations’ equity markets. Results from both the 

in-sample and out-of-sample analyses lend support to the theory that the value accruing 

to the ‘default active’ strategy is more pronounced compared with that of the ‘passive’ 

strategy. This is consistent with a priori expectation. The difference in diversification 

benefits from investing in ADR indexes is not a violation of the LOP but occurs 

because of security selection benefits. Prior to this research, an implicit understanding is 

that diversification benefits accruing to ADR investments are evidence of market 

segmentation, which seems to violate the LOP. This research argues that the LOP may 

still hold in the market, and that diversification benefits can be attributed to the different 

factors to which assets are exposed. Based on the analysis, this study concludes that in 
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practice, emerging market ADRs are an effective investment tool, which produce 

incremental wealth to US investors. Caution must be taken that extreme events, such as 

the 2008 global financial crisis, can significantly influence the outcomes. However, 

such an event will affect all markets, and relative advantage still stands.   
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Appendix to Chapter 6  

Appendix 1 Figures 

Figure 6.1 Time-Varying Correlations 
 

(a) Correlation for US with stock market indexes for each of the BRICs countries 

 

(b) Correlation for US with ADR indexes for each of the BRICs countries 
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Figure 6.2 Dynamics of Portfolio Weights of Each Index in optimal portflios 

 
Scenario (a):  maximum 15% in each index 

 
Passive Strategy (US + stock indexes) 

 

 
Default Active Strategy (US + ADR indexes) 

 

Scenario (b): minimum 50% in US and maximum 25% in each index 
 

Passive Strategy (US + stock indexes) 

 

 
Default Active Strategy (US + ADR indexes) 
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Figure 6.3 Time-Varying Diversification Benefits of ‘Default Active’ and ‘Passive’ Strategies 

 

  

Scenario (1):  Maximum 15% in Each Index 

 

 
 

Scenario (2):  Maximum 25% in Each Index 

 

 
 

Scenario (3): Minimum 50% in US and Maximum 25% in Each Index 
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Appendix 2 Tables 

Table 6.1 Descriptive Statistics For Weekly Returns  

over 05/05/1999-25/07/2007 

 
This table provides a summary of descriptive statistics for all return series used in this study. Mean 
returns are expressed as a percentage. The skewness, kurtosis, Jarque-Bera statistics are used to determine 
whether the residuals of the return series follow a normal distribution. Under the null of normal 
distribution, the Jarque-Bera statistic has an asymptotic chi-square distribution with two degrees of 
freedom, while the skewness should equal zero and kurtosis should equal 3. ***, **, * represent 
rejections of the null hypothesis of normality at the 1%, 5% and 10% levels, respectively. 

 

Obs Mean Skewness Kurtosis  Jarque-Bera 

US   430 0.03% 0.109 5.236 90.436*** 

Brazil 430 0.39% -0.585 4.727 77.965*** 

Russia  430 0.62% -0.197 5.543 118.686*** 

India  430 0.36% -0.815 4.709 99.926*** 

China  430 0.62% 0.109 5.841 145.443*** 

ADRbr  430 0.38% -0.387 3.912 25.637*** 

ADRruss 430 0.86% 0.523 8.376 537.339*** 

ADRind  430 0.56% 0.454 8.419 540.892*** 

ADRch 430 0.29% -0.472 4.941 83.482*** 
Notes. ADRbr, ADRruss, ADRind and ADRch denote the ADR market index for Brazil, Russia, India and China, 
respectively. 
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Table 6.2 Conditional Standard Deviation from Univariate GARCH Model 

This table displays conditional variances and standard deviation derived from the univariate GARCH 
model for end of in-sample period 25 July 2007. The conditional variance σt

2 is modelled as a linear 
function of its own lagged one conditional variance (the GARCH term) and the last period’s squared 
errors (the ARCH term). The conditional variances can be written as follows. 

𝜎𝑡
2 = 𝛼0 + 𝛼1𝜎𝑡−1

2 + 𝛽1𝜀𝑡−1
2  

where α0 is the intercept term, while the estimated parameters are represented by α1 and β1, which 
capture the presence of heteroskedasticity in weekly index return series. 

 Conditional Variance Conditional Std.Dev 

US 0.0002 0.0141 

Brazil 0.0014 0.0374 

Russia 0.0017 0.0412 

India 0.0009 0.0300 

China 0.0013 0.0361 

ADRbr 0.0013 0.0361 

ADRruss 0.0026 0.0510 

ADRind 0.0011 0.0332 

ADRch 0.0010 0.0316 

Notes. ADRbr, ADRruss, ADRind and ADRch denote the ADR market index for Brazil, Russia, India and China, 

respectively. 
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Table 6.3a Time-Varying Correlations using ADCC 

This table presents correlation estimates for end of in-sample period (25
th

 July 2007) using the ADCC 
model of Cappiello et al. (2006). The model can be expressed as follows. 

𝑄𝑡 = (�̅�- 𝐴′�̅�𝐴-𝐵′�̅�𝐵-𝐺′𝑁𝐺) + 𝐴′𝜀𝑡−1 
′𝐴 +𝐵′𝑄𝑡−1 𝐵 +𝐺′𝑛𝑡−1 𝑛𝑡−1 

′𝐺 
where A, B and G are diagonal parameter matrices; 𝑛𝑡 = I[𝜀𝑡 <0]o𝜀𝑡 (with o indicating Hadamard 
product); 𝑁  = E[𝑛𝑡 𝑛𝑡 

′ ]. For �̅�and 𝑁 , expectations are infeasible and are replaced with sample 

analogues, 𝑇−1 ∑ 𝜀𝑡 𝜀𝑡 
′𝑇

𝑡=1  and 𝑇−1 ∑ 𝑛𝑡 𝑛𝑡 
′𝑇

𝑡=1 , respectively.  𝑄𝑡
∗ = [𝑞𝑖𝑖,𝑡 

∗]= [√𝑞𝑖𝑖,𝑡 ]  is a diagonal 

matrix with the square root of the ith diagonal element of 𝑄𝑡 in its ith diagonal position. 

  US Brazil Russia India China ADRbr ADRruss ADRind ADRch 

US   1.000 
        

Brazil 0.5250 1.000 
       

Russia  0.3001 0.4375 1.000 
      

India  0.3801 0.4221 0.2854 1.000 
     

China  0.1912 0.4688 0.5896 0.5057 1.000 
    

ADRbr  0.6856 
    

1.000 
   

ADRruss 0.4578 
    

0.6665 1.000 
  

ADRind  0.6256 
    

0.4225 0.4335 1.000 
 

ADRch 0.4475 
    

0.5315 0.4127 0.3898 1.000 
Notes. ADRbr, ADRruss, ADRind and ADRch denote the ADR market index for Brazil, Russia, India and China, 
respectively. 

  



 
 
 

270 
 

Table 6.3b Estimated Parameters of the ADCC Model 

This table present estimated parameters of the ADCC model. The model can be expressed as follows. 
𝑄𝑡 = (�̅�- 𝐴′�̅�𝐴-𝐵′�̅�𝐵-𝐺′𝑁𝐺) + 𝐴′𝜀𝑡−1 

′𝐴 +𝐵′𝑄𝑡−1 𝐵 +𝐺′𝑛𝑡−1 𝑛𝑡−1 
′𝐺 

where A, B and G are diagonal parameter matrices; 𝑛𝑡 = I[𝜀𝑡 <0]o𝜀𝑡 (with o indicating Hadamard 
product); 𝑁  = E[𝑛𝑡 𝑛𝑡 

′ ]. For �̅�and 𝑁 , expectations are infeasible and are replaced with sample 

analogues, 𝑇−1 ∑ 𝜀𝑡 𝜀𝑡 
′𝑇

𝑡=1  and 𝑇−1 ∑ 𝑛𝑡 𝑛𝑡 
′𝑇

𝑡=1 , respectively.  𝑄𝑡
∗ = [𝑞𝑖𝑖,𝑡 

∗]= [√𝑞𝑖𝑖,𝑡 ]  is a diagonal 

matrix with the square root of the ith diagonal element of 𝑄𝑡 in its ith diagonal position. The figures in 
parentheses are standard errors and in the bracket are the T-statistics. ***, **, * represent statistical 
significance at the 1%, 5% and 10% levels, respectively. 

 A B G 

US with 

Brazil 0.183 

(0.029) 

[6.284]*** 

0.979 

(0.007) 

[129.26]*** 

0.000 

(0.107) 

[0.000] 

Russia 0.191 

(0.026) 

[7.346]*** 

0.981 

(0.005) 

[179.097]*** 

0.000 

(0.134) 

[0.000] 

India 0.187 

(0.028) 

[6.529]*** 

0.975 

(0.008) 

[110.781]*** 

0.000 

(0.331) 

[0.000] 

China 0.135 

(0.022) 

[6.055]*** 

0.988 

(0.004) 

[246.159]*** 

0.000 

(0.168) 

[0.000] 

Brazil with    

Russia 0.161 

(0.021) 

[7.862]*** 

0.988 

(0.003) 

[288.119]*** 

0.000 

(0.086) 

[0.000] 

India 0.166 

(0.029) 

[5.706]*** 

0.984 

(0.006) 

[154.767]*** 

0.000 

(0.074) 

[0.000] 

China 0.149 

(0.022) 

[6.784]*** 

0.989 

(0.003) 

[266.758]*** 

0.000 

(0.062) 

[0.000] 

Russia with    

India 0.148 

(0.031) 

[4.782]*** 

0.987 

(0.005) 

[176.282]*** 

0.000 

(0.152) 

[0.000] 

China 0.175 

(0.028) 

[6.251]*** 

0.984 

(0.006) 

[169.766]*** 

0.000 

(0.127) 

[0.000] 

India with    

China 0.173 

(0.029) 

[5.888] 

0.983 

(0.006) 

[158.409] 

0.000 

(0.093) 

[0.000] 

 A B G 

US with    

ADRbr 0.221 

(0.031) 

[7.091]*** 

0.968 

(0.010) 

[92.774]*** 

0.000 

(0.173) 

[0.000] 

ADRruss 0.137 

(0.033) 

[4.153]*** 

0.985 

(0.005) 

[185.651]*** 

0.084 

(0.089) 

[0.944] 

ADRind 0.218 

(0.027) 

[7.950]*** 

0.972 

(0.007) 

[130.953]*** 

0.000 

(0.139) 

[0.000] 

ADRch 0.124 

(0.059) 

[2.104]*** 

0.982 

(0.007) 

[136.352]*** 

-0.170 

(0.051) 

[-3.355]*** 
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ADRbr with    

ADRruss 0.316 

(0.012) 

[25.603]*** 

0.921 

(0.006) 

[157.433]*** 

0.000 

(16496.603) 

[0.000] 

ADRind 0.269 

(0.035) 

[7.528]*** 

0.956 

(0.014) 

[68.225]*** 

0.000 

(0.097) 

[0.999] 

ADRch 0.231 

(0.025) 

[9.222]*** 

0.972 

(0.006) 

[150.449]*** 

0.000 

(0.074) 

[0.000] 
ADRruss with   

ADRind 0.183 
(0.028) 
[6.403]*** 

0.982 
(0.006) 
[161.135]*** 

0.000 
(0.168) 
[0.000] 

ADRch 0.147 
(0.024) 
[6.003]*** 

0.988 
(0.004) 
[228.851]*** 

0.000 
(0.116) 
[0.999] 

ADRind with   
ADRch 0.163 

(0.025) 
[6.381]*** 

0.989 
(0.004) 
[212.584]*** 

0.000 
(0.133) 
[0.999] 

Notes. ADRbr, ADRruss, ADRind and ADRch denote the ADR market index for Brazil, Russia, India and China, 

respectively. 
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Table 6.4 Optimal Portfolios with Various Restrictions constructed at the end of In-Sample Period 05/05/1999-25/07/2007 

This table displays optimal portfolios under different constraints. Panel A displays outcomes for the ‘passive’ strategy, while Panel B shows findings for ‘default active’ strategy. For each 

restriction, optimal weights are reported for individual security within the portfolio. Additionally, it also presents the returns, standard deviation and Sharpe ratio of the respective optimal 

portfolio. All figures presented are on a weekly basis.  

    

  

Benchmark 

Portfolio: 

Portfolio 

Returns 

Portfolio 

Std. Dev. 

Sharpe 

Ratio 

      US 0.03% 1.41% -5.02% 

 

Panel A Passive Strategy: US + stock indexes 

 

US Brazil Russia India China 

Portfolio 

Returns 

Portfolio 

Std. Dev. 

Sharpe 

Ratio 

Weights (Unrestricted) -84.90% 18.60% 51.90% 51.40% 62.90% 0.94% 4.90% 17.20% 

Weights (No short selling) 0.00% 0.00% 33.70% 2.50% 63.80% 0.61% 3.35% 15.30% 

Weights (Max 15% in individual foreign market)  40.00% 15.00% 15.00% 15.00% 15.00% 0.31% 1.99% 10.51% 

Weights (Max 25% in individual foreign market) 0.00% 25.00% 25.00% 25.00% 25.00% 0.50% 2.79% 14.26% 

Weights (Min 50% in US and max  15%  

in individual foreign market) 50.00% 5.00% 15.00% 15.00% 15.00% 0.27% 1.81% 9.58% 

Weights (Min 50% in US and max  25%  

in individual foreign market) 50.00% 0.00% 25.00% 0.00% 25.00% 0.33% 2.04% 11.00% 

 

Panel B Default Active Strategy: US + ADR indexes 

 

US ADRbr ADRruss ADRind ADRch 

Portfolio 

Returns 

Portfolio 

Std. Dev. 

Sharpe 

Ratio 

Weights (Unrestricted) -144.20% 11.90% 61.50% 139.20% 31.50% 1.40% 6.21% 20.95% 

Weights (No short selling) 0.00% 0.00% 50.00% 50.00% 0.00% 0.71% 3.60% 17.00% 

Weights (Max 15% in individual foreign market)  40.00% 15.00% 15.00% 15.00% 15.00% 0.33% 2.22% 10.13% 

Weights (Max 25% in individual foreign market) 0.00% 25.00% 25.00% 25.00% 25.00% 0.52% 2.99% 14.12% 

Weights (Min 50% in US and max  15% 

 in individual foreign market 50.00% 11.90% 15.00% 15.00% 8.10% 0.30% 2.10% 9.33% 

Weights (Min 50% in US and max  25%  

in individual foreign market 50.00% 0.00% 25.00% 25.00% 0.00% 0.37% 2.30% 11.71% 

Notes: ADRbr, ADRruss, ADRind and ADRch denote ADR market index for Brazil, Russia, India and China, respectively. 
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Table 6.5 Accumulated Wealth for an Initial Investment of USD $100 

This table presents the accumulated wealth for a US stock only portfolio, passive and default active strategies under 

different investment restrictions. The accumulated value of an initial investment USD $100 is reported at the end date 

of the sample period (24/07/2013). Figures in the table represent the accumulated wealth, which is expressed in US 

dollars. While panel A reports wealth before transaction costs, panel B presents wealth after transaction costs. In this 

study, transaction costs used for underlying stock trading is 1.1% higher than that for ADR.  

 

No 

Restrictions 

No Short 

Selling 

Max 15% in 

each foreign 

index 

Max 25% in 

each foreign 

index 

Min 50% in US 

and Max 15% in 

each foreign 

index 

Min 50% in US 

and Max 25% in 

each foreign index 

  Panel A before transaction costs     

Passive Strategy 

(US + stock 

indexes) 

 

213.636 145.748 118.872 130.613 116.352 118.733 

Default Active 

Strategy 

(US + ADR 

indexes) 

257.838 156.534 119.392 132.381 117.980 123.094 

 Panel B after transaction costs     

Passive Strategy 

(US + stock 

indexes) 

 

199.918 136.454 111.264 122.253 108.905 111.134 

Default Active 

Strategy 

(US + ADR 

indexes) 

257.838 156.534 119.392 132.381 117.980 123.094 

Notes: Portfolio performance for the benchmark portfolio (which is the US stock portfolio) is 99.631. 
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Table 6.6 Mean Square Errors (MSE) between Ex-post and Ex-ante Portfolio Returns 

This table presents the annualized returns for ex post and ex ante portfolios as well as the mean square errors 

between them. 

  Passive Strategy 

(US + stock indexes) 

Default Active Strategy 

(US + ADR indexes) 

Investment 

Restrictions 

 Ex post 

(annualized) 

portfolio 

returns  

Ex ante 

(annualized) 

portfolio 

returns 

Mean 

Square 

Error 

Ex post 

(annualized) 

portfolio 

returns 

Ex ante 

(annualized) 

portfolio 

returns 

Mean 

Squared 

Error 

Long/Short 24/10/2007 4.00% 3.44% 0.05% 5.80% 10.48% 0.09% 

23/01/2008 3.68% 2.52%  5.68% 9.32%  

23/04/2008 3.64% 2.52%  5.40% 9.04%  

23/07/2008 3.44% 3.56%  5.08% 8.32%  

22/10/2008 2.48% 0.20%  4.00% 0.64%  

21/01/2009 2.28% 0.20%  3.72% 2.36%  

22/04/2009 2.64% 1.88%  4.00% 1.16%  

22/07/2009 2.84% 3.96%  4.32% 0.76%  

21/10/2009 3.00% 4.32%  4.52% 1.68%  

20/01/2010 2.88% 3.52%  4.48% 1.60%  

21/04/2010 2.80% 3.96%  3.28% 2.92%  

21/07/2010 2.76% 4.20%  4.28% 3.52%  

20/10/2010 2.76% 7.48%  4.36% 4.20%  

19/01/2011 2.72% 11.52%  4.16% 4.72%  

20/04/2011 2.64% 3.88%  4.08% 4.52%  

20/07/2011 2.52% 3.56%  3.88% 4.32%  

26/10/2011 2.32% 0.52%  2.68% 2.16%  

25/01/2012 2.28% 1.72%  3.48% 1.12%  

25/04/2012 2.16% 2.16%  3.36% 2.68%  

25/07/2012 2.00% 2.76%  3.12% 2.00%  

24/10/2012 2.08% 2.56%  3.12% 1.80%  

23/01/2013 2.12% 3.28%  2.40% 2.64%  

24/04/2013 2.12% 2.16%  3.04% 2.68%  

24/07/2013 1.86% 1.84%  2.91% 13.24%  

All Long 

 

24/10/2007 2.60% 2.48% 0.00% 2.00% 3.28% 0.00% 

23/01/2008 2.28% 2.20%  2.84% 3.52%  

23/04/2008 2.28% 2.32%  2.72% 3.48%  

23/07/2008 2.12% 2.20%  2.56% 3.28%  

22/10/2008 1.44% 0.40%  1.84% 0.56%  

21/01/2009 1.36% 0.40%  1.68% 1.16%  

22/04/2009 1.56% 1.40%  1.80% 0.88%  

22/07/2009 1.68% 1.88%  1.88% 0.68%  

21/10/2009 1.80% 1.84%  2.12% 1.68%  

20/01/2010 1.76% 1.80%  2.12% 1.56%  

21/04/2010 1.72% 1.80%  1.32% 2.20%  

21/07/2010 1.64% 1.76%  1.96% 1.76%  

20/10/2010 1.68% 1.80%  2.04% 2.32%  

19/01/2011 1.68% 1.76%  1.96% 2.28%  

20/04/2011 1.64% 1.72%  1.96% 2.24%  

20/07/2011 1.56% 1.60%  1.84% 2.12%  

26/10/2011 1.44% 0.60%  1.12% 1.44%  

25/01/2012 1.44% 1.52%  1.68% 1.04%  

25/04/2012 1.40% 1.44%  1.64% 1.88%  

25/07/2012 1.32% 1.40%  1.52% 1.60%  

24/10/2012 1.36% 1.44%  1.56% 1.60%  

23/01/2013 1.40% 1.48%  1.04% 1.68%  

24/04/2013 1.40% 1.40%  1.56% 1.64%  

24/07/2013 1.28% 1.36%  1.50% 1.43%  

Max 15% in 

each foreign 

index 

24/10/2007 1.32% 1.32% 0.00% 1.28% 1.32% 0.00% 

23/01/2008 1.12% 1.12%  1.24% 1.04%  

23/04/2008 1.16% 1.16%  1.28% 1.12%  
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23/07/2008 1.04% 1.04%  1.12% 1.12%  

22/10/2008 0.52% 0.12%  0.64% 0.04%  

21/01/2009 0.48% 0.16%  0.56% 0.24%  

22/04/2009 0.56% 0.56%  0.64% 0.44%  

22/07/2009 0.72% 0.68%  0.80% 0.32%  

21/10/2009 0.84% 0.84%  0.88% 0.88%  

20/01/2010 0.84% 0.84%  0.92% 0.92%  

21/04/2010 0.84% 0.84%  0.84% 0.92%  

21/07/2010 0.76% 0.76%  0.80% 0.80%  

20/10/2010 0.80% 0.80%  0.88% 0.88%  

19/01/2011 0.84% 0.84%  0.88% 0.88%  

20/04/2011 0.84% 0.84%  0.88% 0.88%  

20/07/2011 0.80% 0.80%  0.84% 0.84%  

26/10/2011 0.68% 0.32%  0.68% 0.60%  

25/01/2012 0.72% 0.64%  0.76% 0.60%  

25/04/2012 0.68% 0.68%  0.76% 0.76%  

25/07/2012 0.60% 0.48%  0.68% 0.56%  

24/10/2012 0.68% 0.68%  0.72% 0.72%  

23/01/2013 0.68% 0.68%  0.68% 0.72%  

24/04/2013 0.68% 0.60%  0.72% 0.60%  

24/07/2013 0.64% 0.56%  0.68% 0.60%  

Max 25% in 

each foreign 

index 

24/10/2007 2.08% 2.08% 0.00% 2.08% 1.96% 0.00% 

23/01/2008 1.88% 1.48%  2.08% 1.44%  

23/04/2008 1.92% 1.80%  2.08% 1.80%  

23/07/2008 1.80% 1.56%  1.92% 1.76%  

22/10/2008 1.12% 0.40%  1.24% 0.20%  

21/01/2009 1.00% 0.20%  1.16% 0.44%  

22/04/2009 1.20% 0.80%  1.32% 0.60%  

22/07/2009 1.36% 0.88%  1.48% 0.56%  

21/10/2009 1.48% 1.16%  1.60% 1.12%  

20/01/2010 1.44% 1.44%  1.60% 1.52%  

21/04/2010 1.44% 1.44%  1.44% 1.56%  

21/07/2010 1.36% 1.36%  1.48% 1.44%  

20/10/2010 1.40% 1.40%  1.52% 1.52%  

19/01/2011 1.40% 1.40%  1.48% 1.48%  

20/04/2011 1.40% 1.40%  1.48% 1.48%  

20/07/2011 1.32% 1.32%  1.40% 1.40%  

26/10/2011 1.20% 0.40%  1.20% 0.84%  

25/01/2012 1.20% 0.88%  1.28% 0.84%  

25/04/2012 1.12% 1.04%  1.24% 1.24%  

25/07/2012 1.04% 0.84%  1.12% 0.92%  

24/10/2012 1.08% 1.08%  1.16% 1.08%  

23/01/2013 1.12% 1.08%  1.12% 1.16%  

24/04/2013 1.12% 0.76%  1.12% 0.96%  

24/07/2013 1.00% 0.68%  1.08% 0.92%  

Min 50% in 

US and Max 

15% in each 

foreign 

index 

24/10/2007 1.16% 1.16% 0.00% 1.08% 1.24% 0.00% 

23/01/2008 1.00% 1.00%  1.12% 1.04%  

23/04/2008 1.00% 1.04%  1.12% 1.12%  

23/07/2008 0.88% 0.92%  1.00% 1.04%  

22/10/2008 0.44% 0.12%  0.52% 0.04%  

21/01/2009 0.36% 0.16%  0.48% 0.24%  

22/04/2009 0.44% 0.44%  0.52% 0.44%  

22/07/2009 0.56% 0.56%  0.68% 0.32%  

21/10/2009 0.68% 0.68%  0.76% 0.72%  

20/01/2010 0.68% 0.68%  0.80% 0.80%  

21/04/2010 0.68% 0.72%  0.64% 0.80%  

21/07/2010 0.60% 0.60%  0.72% 0.68%  

20/10/2010 0.68% 0.68%  0.76% 0.80%  

19/01/2011 0.68% 0.72%  0.76% 0.80%  

20/04/2011 0.72% 0.72%  0.80% 0.80%  

20/07/2011 0.68% 0.68%  0.76% 0.76%  

26/10/2011 0.60% 0.32%  0.56% 0.60%  
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25/01/2012 0.60% 0.60%  0.68% 0.60%  

25/04/2012 0.60% 0.60%  0.68% 0.68%  

25/07/2012 0.52% 0.48%  0.60% 0.56%  

24/10/2012 0.60% 0.60%  0.64% 0.64%  

23/01/2013 0.60% 0.60%  0.56% 0.68%  

24/04/2013 0.60% 0.56%  0.64% 0.60%  

24/07/2013 0.60% 0.56%  0.64% 0.60%  

Min 50% in 

US and Max 

15% in each 

foreign 

index 

 

24/10/2007 1.36% 1.36% 0.00% 1.08% 1.52% 0.00% 

23/01/2008 1.16% 1.04%  1.40% 1.40%  

23/04/2008 1.16% 1.16%  1.40% 1.36%  

23/07/2008 1.08% 1.08%  1.24% 1.24%  

22/10/2008 0.56% 0.40%  0.76% 0.20%  

21/01/2009 0.48% 0.20%  0.64% 0.44%  

22/04/2009 0.60% 0.52%  0.72% 0.24%  

22/07/2009 0.72% 0.64%  0.88% 0.56%  

21/10/2009 0.80% 0.68%  1.00% 0.76%  

20/01/2010 0.80% 0.72%  1.00% 0.96%  

21/04/2010 0.80% 0.80%  0.64% 1.00%  

21/07/2010 0.72% 0.64%  0.92% 0.92%  

20/10/2010 0.76% 0.72%  0.96% 0.96%  

19/01/2011 0.80% 0.80%  0.96% 0.96%  

20/04/2011 0.84% 0.76%  0.96% 0.96%  

20/07/2011 0.80% 0.80%  0.92% 0.92%  

26/10/2011 0.68% 0.40%  0.52% 0.80%  

25/01/2012 0.72% 0.68%  0.84% 0.84%  

25/04/2012 0.72% 0.72%  0.84% 0.84%  

25/07/2012 0.64% 0.56%  0.76% 0.76%  

24/10/2012 0.68% 0.64%  0.80% 0.80%  

23/01/2013 0.72% 0.72%  0.56% 0.84%  

24/04/2013 0.72% 0.60%  0.80% 0.80%  

24/07/2013 0.68% 0.60%  0.80% 0.80%  
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Appendix DCC Assumptions: 

The following set of assumptions is reproduced from Engle and Sheppard (2001), These 

assumptions are sufficient to establish the consistency of the parameters estimated using 

the two-step DCC estimator as suggested by Engle (2002) and applied in this study.  

Assumption 1 

(i) For each Ø in Φ, E(log𝑓1(𝑟𝑡, Ø)) exists and is finite, t = 1, 2, …, 

(ii) {log𝑓1(𝑟𝑡, Ø)} obeys strong uniform law of large numbers 

(iii) For each θ = (Ø, ψ)Θ = Φ × Ψ, E(log𝑓2(𝑟𝑡, θ) exists and is finite, t=1, 2, …, 

(iv) {log𝑓2(𝑟𝑡, θ)} obeys the strong ULLN. 

Assumption 2 

(i) 𝜃0 = (𝜙0, 𝜓0) is identifiably unique, interior in Θ = Φ × Ψ uniformly in n, Θ is 

compact, and 𝜃0 satisfies the conditions that univariate GARCH parameter restrictions 

are satisfied for all asset series. 

(ii) {�̅�1𝑇(𝜙) = E(𝑇−1 ∑ log𝑓1(𝑟𝑡, Ø)𝑇
𝑡=1 )} is O(1) uniformly on Φ 

(iii) {�̅�2𝑇(θ) = E(𝑇−1 ∑ log𝑓2(𝑟𝑡, 𝜃)𝑇
𝑡=1 )} is O(1) uniformly on Θ 

Assumption 3 

(i) For all 𝜙 in Φ, �̅�1𝑇(𝜙) = E(�̅�1𝑇(𝑟𝑇 , 𝜙)) < ∞, where 𝑟𝑇 = (𝑟1, 𝑟2, …., 𝑟𝑇),  the 

T- dimensional vector of observations. 
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(ii) For all θ in Θ, �̅�2𝑇(θ) = E(�̅�2𝑇(𝑟𝑇 , 𝜃)) < ∞ 

Assumption 4 

(i) For all 𝜙 in Φ,  2�̅�1𝑇(𝜙) = E( 2�̅�1𝑇(𝑟𝑇 , 𝜙)) < ∞ 

(ii) E( 2�̅�1𝑇(𝑟𝑇 ,   .)) is continuous on Φ uniformly in T = 1, 2, … 

(iii) { 2 log𝑓1(𝑟𝑡, 𝜙)} obeys the strong ULLN. 

(iv) For all θ in Θ,  2�̅�2𝑇(θ) = E( 2�̅�2𝑇(𝑟𝑇 , 𝜃)) < ∞ 

(v) E( 2�̅�2𝑇(𝑟𝑇 ,   .)) is continuous on Θ uniformly in T = 1, 2, … 

(vi) { 2 log𝑓2(𝑟𝑡, 𝜙)} obeys the strong ULLN 

Assumption 5 

(i) {𝐴11,𝑇 =   ØØ�̅�1𝑇(𝜙0)} is O(1) and uniformly negative definite.  

(ii) {𝐴22,𝑇 =  𝜓𝜓�̅�2𝑇(𝜃0)} is O(1) and uniformly negative definite. 

Assumption 6 

{𝑇−1/2 Ø
′  ln𝑓1(𝑟𝑡, 𝜙0), 𝑇−1/2 𝜓

′  ln𝑓1(𝑟𝑡, 𝜓0)} obeys the central limit condition with 

co-variance matrix 𝐵𝑂𝑇, and 𝐵𝑂𝑇 is O(1) and uniformly positive definite. 

Using these assumptions from 1 to 6, DCC model establishes the asymptotic 

distribution of the two stage estimation process. 
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Chapter 7  

Conclusions  
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American Depositary Receipts (ADRs) are negotiable certificates that represent the 

ownership of shares in underlying non-US firms. As an innovative financial product, 

ADRs were first introduced in 1927 to bypass restrictions on the UK companies who 

wished to list shares on the US market. The main advantage ADRs have over their 

underlying shares is their ease of use. ADRs are quoted and traded in US dollars, and 

are cleared and settled in the same manner as US securities. As such, these securities 

allow US investors to easily obtain international exposure without having to deal with 

the complexities associated with directly owning foreign shares. In the context of 

economic globalization and financial integration, exchange-listed ADRs help non-US 

firms to tap into US capital and to increase the liquidity of their shares. ADRs have also 

played an increasingly important role in investors’ global equity portfolios.  

This thesis has provided a comprehensive analysis of ADRs from four leading emerging 

markets around the world. The motivation for this thesis derives from the pricing puzzle 

of ADRs, which violates the law of one price (LOP). The LOP states that identical 

assets should trade at the same price. This provides the theoretical relationship between 

ADRs and their underlying stocks. Given that ADRs are essentially derivatives, the 

prices of ADRs should be consistent with those of their underlying stocks. However, it 

has been documented in the literature that ADRs consistently trade at a premium or a 

discount to the prices of their underlying stocks, depending on the countries where 

ADRs originate.  
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The violation of the LOP for the pair of an ADR and its underlying share has prompted 

many studies to explain the ADR price divergence. The most commonly examined 

explanations include limit-to-arbitrage, difference in market liquidity, investors’ 

heterogeneous expectations and risk perceptions (see Rabinovitch et al., 2003; 

Grossmann et al., 2007; Arquette et al., 2008; Hse and Wang, 2008; and Gagnon and 

Karolyi, 2010 etc.). An implied assumption underpinning these studies is that ADRs 

and their ordinary shares are fundamentally similar; persistent price spread is caused by 

these external factors.  

The findings from previous studies provided an important basis for this thesis. The 

evidence implies that the market condition and market sentiment are different for ADRs 

and their underlying shares. With various regulatory financial systems in the listing 

market of ADRs (the US market) and the underlying stock market, investment 

environments for ADRs and their underlying stocks can be significantly different. In 

this regard, whether ADRs remain fundamentally similar to their underlying stocks or 

have evolved closer to US stocks remains a question to be answered.  

The concern about the nature of ADRs is more pronounced for ADRs from emerging 

markets, given that investment environments are significantly different between the 

listing market of ADRs (the US market) and the underlying market. Specifically, 

emerging market ADRs are treated similarly to US stocks, which are subject to rigorous 

regulatory requirements in the US market (e.g. disclosure rules). This leads to higher 
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market transparency and lower investment risks for ADR investors. However, the 

underlying emerging stock market is generally considered less informationally efficient. 

These markets are segmented from global markets due to imposed investment barriers 

that may expose investors to severe information asymmetries and therefore high risks. 

Moreover, these markets generally have poor legislative systems in place to protect 

investors. Therefore, the investment environments in emerging stock markets are less 

favourable for US investors compared with the listing market of ADRs (the US market). 

A further difference is the type of investors prevailing in the listing market of ADRs 

(the US market) and the underlying emerging stock markets. The US market is 

dominated by institutional investors who have sophisticated research and investment 

skills. Emerging market ADRs are primarily traded by these investors. Local investors 

in emerging markets are generally small individual investors who lack knowledge about 

investment and are prone to behavioural bias (see Yates et al., 1997; Kang et al., 2002; 

Wang et al., 2006; and Chen et al., 2007). It is expected that differences in risk 

perceptions exist between the average US investors and local investors. Compared to 

local investors in emerging markets, US investors may interpret and price the 

information from the underlying companies and the home country of ADRs differently.  

Given these differences in the listing market of ADRs (the US market) and the 

underlying stock market, there has been an urgent need to investigate the nature of 

ADRs, particularly emerging market ADRs. It is important for academic researchers to 
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better understand the LOP, market efficiency and integration of ADR markets and 

underlying stock markets. Studying the nature of emerging market ADRs is also 

important for US investors in terms of investment management. It is claimed that 

emerging market assets play an important role in equity portfolio investments for 

investors from the developed world (see Solnik, 1974; Biger, 1979; and Madura and 

Soenen, 1992).  

A more recent study by Bekaert and Harvey (2014) confirms that emerging markets 

have historically outperformed developed markets. Investors from developed countries 

may be able to exploit superior long-term returns by investing in emerging-market 

securities. They also document relatively low correlations between emerging-market 

assets and developed-market assets. This suggests that developed-market investors 

could enhance their portfolio performance by adding emerging-market securities into 

their portfolios. Therefore, if emerging-market ADRs remain fundamentally similar to 

their ordinary shares, US investors may easily obtain long-term gains and/or 

international diversification benefits via ADRs. However, if emerging-market ADRs are 

stand-alone investment securities to their underlying stocks, US investors may not be 

able to treat them similarly to their underlying stocks, and may need to assess these 

securities separately.  

This thesis contributes to the existing body of knowledge by providing an in-depth 

understanding of the nature of emerging market ADRs. The overarching research 
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question of this thesis is: Are emerging market ADRs different securities from their 

underlying stocks? In this thesis, four leading emerging markets around the world – 

Brazil, Russia, India and China (the BRICs) – were analysed.   

The BRICs group has become an influential economic bloc during the last decade. 

Recently, the role these four countries have played in ADR programs has risen 

significantly. According to JPMorgan, ADR programs originating from the BRICs 

countries accounted for about half of the total trading value and volume of all ADR 

programs. Given the importance of the BRICs countries, in this thesis, these four 

countries were considered representative of emerging markets worldwide. The findings 

of this research are applicable to other emerging markets.  

Specifically, this thesis comprises three inter-linked essays which explore three 

sub-questions. These are (1) What are the transmission dynamics of information flows 

between ADRs and their respective underlying shares? (Essay 1) (2) What are the 

linkages between the ADR market and the home country’s macroeconomic 

fundamentals? (Essay 2) (3) Are ADRs an effective investment vehicle for US investors 

to obtain diversification benefits? (Essay 3) 

All three essays are theoretically linked with the LOP. The first two studies investigated 

whether the ADR pricing mechanism is theoretically supported. Based on those findings, 

this research then quantified the practical benefits that accrue to US investors holding 
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BRICs’ ADRs, compared with those directly owning the foreign stocks. However, it is 

noted that the first two studies do not aim to propose asset-pricing models for ADRs. 

These analyses were conducted using sophisticated methods and reliable data. The 

research provided a clear understanding of the nature of ADRs from the BRICs nations.  

Specifically, the first essay (Chapter 4) lies in the area of transmission dynamics 

between ADRs and underlying factors. The main research question of the first essay is: 

What are the transmission dynamics of information flows between ADRs and their 

respective underlying shares? Given that prices of derivatives are based on the 

performance of underlying assets, the underlying stock price should be an important 

pricing factor for the ADR; pricing information should flow from the underlying stock 

to its ADR.  

The prior research in this field primarily focused on ADRs from developed markets (see 

Jiang, 1998; Choi and Kim, 2000; Kim et al., 2000; Patro, 2000; Alaganar and Bhar, 

2001; Ely and Salehizadeh, 2001; Fang and Loo, 2002). Yet there has been insufficient 

analysis conducted for emerging market ADRs (see Xu and Fung, 2002; Hansda and 

Ray, 2003; and Li, 2009). Unlike developed markets, emerging markets are generally 

less informationally efficient, which impacts on the information transmission 

mechanism and therefore the price generating process of ADRs from these markets. 

Moreover, not all emerging markets are alike and have their own characteristics in 

terms of market efficiency. As such, in order to draw reliable conclusions, a 
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comprehensive analysis of ADRs from a representative sample of emerging markets had 

to be conducted. Consequently, this essay contributes to the existing literature by 

thoroughly examining the relevance in the context of emerging markets for the BRICs 

countries.  

This research has distinguished itself from prior studies by testing the transmission 

dynamics at three levels: the market level, the portfolio level, and the individual firm 

level. The analysis for this research was undertaken within a VAR framework. It found 

that the US market led stock markets of the BRICs nations, which is consistent with 

previous international evidence that the US market plays a leading role in global stock 

markets. Portfolio based analysis showed that the transmission process between the 

constructed ADR portfolio and the underlying share portfolio was home-factor driven in 

the cases of Brazil and China whereas it was globally driven in the case of India. This 

suggests that the pricing information transmission mechanism of emerging market 

ADRs has country-specific characteristics.  

Tests at individual firm level confirmed that, with the exception of Russia, the pricing 

information generally flowed from underlying stocks to their ADRs. This indicates that 

the pricing mechanism of emerging market ADRs in general is theoretically supported. 

In the case of Russia, the results suggest that the pricing information transmission 

mechanism of ADRs was global factor driven. Pricing information flowed from Russian 

ADRs to their underlying shares.  
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Overall, the results of the first essay suggested that in most cases underlying share price 

was an important pricing factor for its ADR; pricing information flowed from the 

underlying share to its ADR (with the exception of Russian ADRs). The results of the 

study ought to be interpreted with caution for country-, industry/sector-, and firm- 

specific characteristics. Each country tested had unique characteristics of specific 

sectors and individual companies within it. The author concluded that the pricing 

information transmission mechanism of ADRs from Brazil and China is theoretically 

supported; most of the Indian ADRs tested were also consistent with the home bias 

hypothesis. The results for Russia are different, and can be attributed to the unique 

characteristics of the Russian market, with respect to its small number of firms that 

dominate market and are politically linked. This may also be influenced by the 

country’s unique position in the global context.  

The second essay (Chapter 5) focuses on the macroeconomic information transmission 

mechanism of ADRs from the BRICs countries. It has addressed the research question: 

What are the linkages between the ADR market and the home country’s macroeconomic 

fundamentals? Studying the interdependence of the BRICs’ ADR markets and their 

respective macroeconomic fundamentals helps to explain the theoretical basis for the 

ADR pricing mechanism. To the best of the author’s knowledge, this study is the first to 

provide a comprehensive analysis of the interrelationship of the ADR market and its 
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home country’s macroeconomic fundamentals.
107

 Intuitively, a listed company’s 

performance and its share price will be influenced by the overall economic strength and 

the development of the economy in the long run. If ADRs are good substitutes for their 

ordinary shares, it is expected that the prices of ADRs will be affected by the economic 

fundamentals in the home country. Such a relationship should be similar to that of the 

underlying stock market.  

There were two research objectives in this study. One objective was to determine 

whether the conventional view of ‘higher growth means higher returns’ holds for ADRs. 

This was achieved by examining the long-run relationship between the ADR market 

performance and the major economic indicators in its home country. The other objective 

was to examine the short-run lead-lag relationship of major economic indicators in the 

home country and the ADR market performance. This study sought to determine 

whether the economic indicators are predictors for cross-border listed ADRs, or whether 

ADRs are leading indicators for the economic fundamentals of the home country. Such 

a short-run lead-lag relationship would provide a theoretical understanding of the ADR 

pricing in the market place and potentially could predict future ADR (or underlying 

stock) prices and profit opportunities. For comparison purposes, this study also 

conducted similar research on the interrelationship of the corresponding underlying 

stock market and its real economies to see if this relationship is similar to that of the 

                                                        
107An extensive body of research has examined the interrelationship between domestic stock markets and the real 
economies of the country. Please refer to Chapter 3 Literature Review Section 3.4 Relationship between Stock 
Markets and Macroeconomic Variables for a detailed discussion about related studies.     
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ADRs. The findings contribute to the existing body of knowledge by providing a better 

understanding of the macroeconomic transmission mechanism of emerging market 

ADRs.  

The long-run relationship was tested by using the Johansen co-integration tests within a 

VECM model. The results supported a significantly positive relationship between the 

country’s economic strength and the ADR market performance in the cases of Brazil 

and China. The findings will be of great interest to investors hoping to reap rewards 

from the rapidly growing economies of these countries. US investors seeking superior 

returns may choose to invest in the respective country’s ADR market. There was no 

significant relationship between the Russian ADR market and Russia’s economic 

growth in the long run. The finding may be limited by the small sample size used in the 

case of Russia. For India, the evidence showed that its ADR market was negatively 

affected by the country’s economic growth. US investors seeking high equity returns in 

rapidly growing emerging economies should be cautious when considering investing in 

ADRs from Russia and India.
108

 Overall, the results suggest that the long-run 

relationship between ADRs and the home country’s macroeconomic fundamentals is 

similar to that for the underlying stocks for Brazil, Russia and China. 

For the analysis of the short-run lead-lag relationship, the study adopted the Granger 

causality test. It found that all four countries showed an interaction between ADR 

                                                        
108Overall local market may have outperformed blue chips. 
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markets and economic indicators. The results have important implications for policy 

makers in terms of improving the investment environment of the countries’ ADRs. 

Changes in the country’s economic development, inflation rate and monetary policies 

will impact on the performance of the respective ADR market. As such, policy makers 

should exercise caution when enacting new economic policies. Compared with the 

interrelationship of the underlying stock market and economic indicators, the ADR 

market shows a similar transmission mechanism of the macroeconomic information 

from the home country in the cases of Brazil, India and China. Based on the findings of 

Essay 2, a conclusion of similar linkage can be drawn for Brazil, India and China. 

With the combined findings of Essays 1 and 2, this thesis concludes that the pricing 

mechanism of ADRs from Brazil, India and China is theoretically supported by the LOP. 

US investors seeking exposure in emerging market equities can invest in the respective 

ADRs. Investors should exercise caution when considering investing in Russian ADRs. 

The findings for Russia may be influenced by a number of factors, such as the small 

sample size, the presence of politically linked and/or controlled ADR issuing firms, and 

Russia’s political relationship with the other leading economies, especially the USA.  

The third essay (Chapter 6) has quantified the practical benefits of investing in the 

BRICs’ ADR markets. It has addressed the sub-question: Are ADRs an effective 

investment vehicle for US investors to obtain diversification benefits? Fundamentally, 

ADRs and their underlying stocks are identical assets which represent the ownership of 
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shares in the underlying company. Therefore, investing in ADRs should provide at least 

similar diversification benefits compared to their ordinary shares. There have been a 

number of studies that examine the effectiveness of ADRs as an investment tool for 

international diversification (see Officer and Hoffmeister, 1988; Wahab and Khandwala, 

1993; Jiang, 1998; Bekaert and Urias, 1999; Errunza et al., 1999; Alaganar and Bhar, 

2001; Bandopadhyaya et al., 2009; Kabir et al., 2011; and Peterburgsky and Yang, 2013, 

etc.). The findings from these studies are mixed, and this can be attributed to the 

research methods used. Whether ADRs were an effective investment tool for 

diversification benefits remained an open question and motivated the third essay of this 

thesis.  

The above mentioned studies relied on unconditional correlation and standard deviation, 

which may have resulted in unreliable findings for portfolio performance. The literature 

has demonstrated that correlations and volatilities of asset returns have changed over 

time. This research has distinguished itself by adopting GARCH-type models to capture 

the time variations in the error term and the correlation between stock returns. 

Specifically, this essay used the univariate GARCH to estimate time-varying volatilities 

while using the ADCC model to estimate time-varying correlations. The use of 

GARCH-type models helps to produce more accurate estimates of optimization inputs 

and a proper assessment of diversifications benefits. The evidence showed that the 

correlation between pairs of the US market index and stock market indexes for each of 
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the BRICs countries varied over time. This indicates that there is a dynamic integration 

process in international stock markets. Along with the time-varying standard deviations, 

this has resulted in changing diversification benefits over time.  

This study makes a significant contribution to the existing body of knowledge by 

bringing the concept of ‘security selection benefits’ with ADRs to attention. It claims 

that diversifying into ADR markets could bring incremental benefits compared with 

diversifying into entire underlying markets. The reason for this is that ADR firms 

generally are industry leaders in their home country, and could be considered to be ‘blue 

chip’ companies. Therefore, investing in ADR markets would provide a default security 

analysis without consciously selecting better performing securities. 

To test the hypothesis, this study proposed two simple investment strategies: (a) a 

‘default active’ strategy, where the US stock market index was combined with the ADR 

market indexes for each of the BRICs nations, and (b) following the performance of this 

‘default active’ portfolio, it was then compared with a ‘passive’ portfolio that comprised 

the US stock market index and the underlying stock market indexes for each of the 

BRICs nations. Intuitively, such a ‘passive’ portfolio mimics the overall market 

performance, with no involvement of actively selecting securities. The intent behind this 

analysis was to determine whether ADRs could provide at least similar diversification 

benefits compared to their underlying shares.  
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The results of the in-sample and out-of-sample analyses showed that both the ADR and 

the underlying market indexes provided significant diversification benefits for US 

investors. Such benefits were more pronounced for the ‘default active’ portfolio. That is, 

US investors could obtain a higher risk-return trade-off by investing in the BRICs ADR 

markets than by investing in the underlying stock markets. The author claims that 

incremental gains from the ‘default active’ portfolio could derive from the default 

security selection benefits and relatively low transaction costs of ADR investments. 

These findings have important implications for individual investors, who do not have 

expertise and sophisticated investment skills in asset selection. By constructing a 

‘default active’ portfolio, these individual investors are able to easily obtain enhanced 

portfolio performance. 

Based on the overall findings, the author concludes that ADRs from Brazil, India and 

China are not separate securities to their corresponding underlying shares. The evidence 

suggests that the value of the Brazilian ADRs, most Indian ADRs and ADRs from 

China is theoretically supported. Russian ADRs are in contrast with expectations. This 

may be due to the fact that the Russian market is dominated by a small number of 

companies and is exposed to thin trading. Russian companies are owned by business 

oligarchs, and can be compared to the Zaibatsu of Japan (or Keiretsu in the modern 

world). In the case of these companies (or markets), standard models of western style 

market mechanism may not work. In the cases of Brazil, India and China, ADRs have a 
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home factor driven pricing information mechanism and a similar macroeconomic 

transmission mechanism compared to their underlying stocks. Moreover, ADRs 

generate similar but higher diversification benefits than their underlying stocks. Based 

on these findings, it can be claimed that ADRs from emerging markets are good 

substitutes for their ordinary shares.  

This thesis makes significant contributions to theory, practice and policy. By studying 

the transmission mechanism of ADRs from the BRICs, this thesis helps to better 

understand the market efficiency and integration of ADR markets and their underlying 

emerging stock markets. Overall, ADR markets and their underlying stock markets are 

reasonably informationally efficient and integrated, which enables an effective 

transmission of information flows between cross-border listed ADRs and underlying 

factors and the economic fundamentals of the home country. The analysis has shed light 

on the application of the LOP to the pricing relationship between emerging market 

ADRs and their ordinary shares. Based on the findings, the author claims that the LOP 

should be valid for the pair of emerging market ADRs and their underlying stocks. 

Another contribution this thesis makes is to the modern portfolio theory (MPT). This 

study provides a test of international diversification benefits of investing into emerging 

markets using ADR indexes and underlying stock indexes.  

From the standpoint of practice, this research helps explain the risk-return profile of 

emerging market ADRs. This is crucial for investors’ investment decision-making 
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process. Secondly, it provides US investors with a better way of developing investment 

strategies by demonstrating a short-run dynamic relationship between ADRs and the 

home country’s macroeconomic factors. This thesis also provides insights into 

investment strategies by proposing a ‘default active’ strategy and a ‘passive’ strategy 

based on market indexes. These strategies are theoretically supported and are easy to 

understand and implement.  

From an international diversification standpoint, this thesis finds that diversification 

benefits accrue to US investors who hold equities (both ADRs and underlying shares) 

from the BRICs nations. This is of interest to investors seeking diversification benefits. 

This research also offers fund managers an effective way of portfolio construction using 

the time-varying correlation and volatility measures estimated by GARCH-type models.  

Since we know correlations and volatilities change over time, the use of models that 

allow estimates to vary over time with changes in market factor will produce better 

results. The method helps to more accurately reflect potential benefits of emerging 

market diversification.  

Finally, this thesis makes significant contributions to policy. By studying the 

interrelationship of the ADR market and the respective home country’s macroeconomic 

fundamentals, this research provides a better understanding of investment environment 

which can assist policy makers to develop policies that are most appropriate.  
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This thesis relies on the market indexes for the BRICs nations. Since the indexes of 

ADRs were launched only in recent years, this thesis may be limited by the available 

sample size. This is a common limitation to studies conducted for emerging markets. 

One may also argue that research based on four emerging markets may be biased and 

hence not widely applicable. However, as of 2013, the four BRICs emerging markets 

collectively accounted for 45% of market capitalization shares of global emerging 

markets (Delaney et al., 2013), and continue to play a dominant role in ADR programs. 

Based on the relative size of the four emerging markets considered in this thesis, it is 

reasonable to argue that results can be extended to all emerging markets, albeit with 

necessary caution.  

Although the ADR markets of the BRICs nations are found to be reasonably integrated 

with their respective underlying stock markets, the emerging stock markets of the 

BRICs countries are still at least mildly segmented with each other and with the US 

market. The mild segmentation of these markets provides improvements in portfolio 

performance by diversifying into these emerging markets. One should note that there 

are country-specific risk-return characteristics for investments in each of these countries. 

The BRICs grouping is rapidly consolidating and the four countries have been widely 

viewed as one investment category. Yet the classification of various assets from the 

BRICs nations into one investment category is naïve. One must be cautious in 
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generalizing the results and drawing conclusions. Conclusions are specific only for the 

purpose of this study.  

The primary contribution of this thesis is in finding that ADRs are fundamentally 

similar to their underlying stocks in the cases of Brazil, India and China. These results 

imply that the LOP is valid for the pair of emerging market ADRs and their ordinary 

shares. Future research can place emphasis on the pricing model of ADRs in order to 

understand the price dynamics of ADRs. As discussed in Chapter 3 Section 3.2 

Determinants of ADR Price Spreads, a possible factor that prevents price convergence 

may be the noise trader risk. In future, greater focus can be given to the impact of noise 

trader risks on the ADR price divergence. Another possible explanatory factor may be 

based on macroeconomic variables for the US. The country’s economic status may 

impact on the performance of ADRs through its influence on the overall market 

sentiment and investment environment.  
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Conferences and Presentations 

 

  ‘Linkages between the ADR Market and the Respective Macroeconomic 

Fundamentals: Cases for Brazil, Russia, India and China (the BRICs)’ has been 

accepted by Multinational Finance Society Symposium 4-5
th

 April 2014 (Larnaca, 

Cyprus) (Not presented) 

 ‘International Diversification Benefits with the ‘Active’ and ‘Passive’ Investment 

Strategies’ has been accepted by and presented at Personal Finance and Investment 

Symposium, 30
th

 October 2013 (Brisbane, Australia) 

 ‘Information Transmission between Emerging Market American Depositary 

Receipts (ADRs) and Their Underlying Stocks: The Case of Brazil, Russia, India 

and China (BRICs)’ has been accepted by and presented at Emerging Markets Risk 

Management Conference, 15-16
th

 August 2012 (Hong Kong, China)  
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