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ABSTRACT 

 

This dissertation is composed of two essays.  In the first essay, we investigate whether contagion 

during a financial crisis is associated with a market liquidity contagion.  We employ two market 

liquidity measures, i.e. turnover ratio and trading volume.  We adopt the correlation approach to 

test for contagion during the Thai crisis, the Hong Kong crisis, the Russian crisis, and the 

Brazilian crisis.  Evidence of market liquidity contagion is mostly found during the Hong Kong 

crisis and the Russian crisis.  Our results are not sensitive to the two measures used, and also to 

the heteroskedasticity-corrected technique.  We also do not find much support for the notion that 

market liquidity level is lower during a crisis period, as predicted by the contagion literature.  

However, we do find some evidence of higher variability of market liquidity during a crisis, 

especially during the Hong Kong crisis and the Russian crisis.  In the second essay, we examine 

the relation between market liquidity and stock returns in the Malaysian stock market (KLSE), 

and whether this relation is altered by capital control measures implemented by the Malaysian 

government in September 1998.  Our findings indicate that the state of market liquidity measures 

pre- and post-capital controls are consistent with the financial market de-liberalization 

implications.  In particular, the average means are lower for turnover ratio and turnover-volatility 

ratio post-capital controls.  On the cross-sectional relation between liquidity and stock returns on 

KLSE, we find that turnover ratio and turnover-volatility ratio are negatively and significantly 

related to stock returns.  On the effect of capital controls on the relation, we find significant shifts 

(i.e. higher) in the slopes of both turnover ratio and turnover-volatility ratio coefficients post-

capital controls.  Therefore, our study provides support for the critics of capital controls regarding 

the unfavorable impact of capital controls on market liquidity and its relation with stock returns 

on KLSE. 
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CHAPTER I 

INTRODUCTION 

 

Market liquidity is one of the common indicators used to gauge the proper functioning of a 

market.  Discussions in the financial contagion literature suggest that market liquidity is 

negatively affected during a financial crisis, not only in the crisis-origin market, but also in other 

markets.  Intuitively, therefore, there would be a certain degree of co-movement between market 

liquidity variables of various markets.  However, not much has been done empirically to 

investigate whether market liquidity is lower during a crisis period, and whether market liquidity 

contagion occurs during a crisis.     

The effects of financial market’s liberalization in emerging equity markets have also been 

investigated.  One of the observations is that liberalization brings about improved liquidity in 

these emerging markets, as freer capital flows is allowed into and from these country-markets.  

Events such as capital controls implementation can be viewed as the opposite of liberalization.  

Therefore, as capital controls impose some restrictions on free capital movements, one might 

observe the opposite effect on market liquidity, i.e. lower.  It will then be interesting to assess the 

impact of such capital control measures on market liquidity.            

Therefore, this dissertation is divided into two essays.  The focus of both studies revolves 

around equity market liquidity in the presence of financial crises and/or capital controls.  The first 

essay examines market liquidity contagion during financial crises.  We define contagion as a 

significant increase in the co-movements of prices and quantities across markets, due to a crisis 

occurring in one market.  This definition implies that only a significant increase in the correlation 

coefficient (excessive co-movement) between two country-markets during a crisis period relative 

to some normal period constitutes contagion.     
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We employ the percentage change of turnover ratio and the percentage change of trading 

volume as the proxies for market liquidity.  The percentage change of turnover ratio is the first 

difference of the natural log of turnover ratio.  Turnover ratio is the ratio of the daily number of 

shares traded to the respective country-stock market capitalization at the end of the day.  The 

percentage change of trading volume is the first difference of the natural log of volume.  Volume 

is the daily trading volume in the respective stock markets.  Using these measures, we test 

whether there is a market liquidity contagion during each of these financial crises, i.e. the Thai 

baht crisis, the Hong Kong stock market crash, the Russian crisis, and the Brazilian crisis.  In 

addition to the four crisis-origin countries (Thailand, Hong Kong, Russia, and Brazil), our non-

crisis-origin sample countries consist of East Asian countries (Indonesia, Korea, Malaysia, 

Philippines and Singapore), Latin American countries (Argentina, Chile, Mexico, and 

Venezuela), as well as the U.S. and Japan.  We also examine whether the level (and variability) of 

the percentage change of turnover ratio and volume are lower (more volatile) during the crisis 

period relative to the normal period in both the crisis-origin and non-crisis-origin markets.     

We test for market liquidity contagion using the correlation approach.  We perform our 

tests on both the conditional and the (adjusted) unconditional correlation coefficients, the latter 

being the heteroskedasticity-adjusted correlation following Forbes and Rigobon (2002).  We 

report market liquidity contagion if the correlation coefficient (of percentage change of turnover 

ratio and/or volume) between the crisis-origin country and another market is significantly higher 

during the crisis period.  We check the persistence of our results against the alternative definition 

of the normal period and a shortened crisis window, and also the notion of developed markets 

being the channel through which a crisis is propagated.  This study contributes by extending the 

current financial market contagion literature which has mostly focused on asset returns in 

documenting contagion during a crisis.  The study also complements the market liquidity 
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contagion literature by examining market liquidity contagion across country-markets during 

several recent financial crises. 

In general, we find limited evidence that market liquidity (as proxied by the percentage 

change of turnover ratio and volume) is lower during a crisis period relative to the normal period.  

None of the crisis-origin markets exhibits significantly lower liquidity during their own crisis.  

On the other hand, we find some evidence of higher variability of the percentage change of 

turnover ratio and volume during each of the crisis, particularly during the Hong Kong and 

Russian crises.  Among crisis-origin markets, only Hong Kong exhibits higher variability of 

liquidity during its own crisis.  On the notion whether financial market contagion is associated 

with a market liquidity contagion, we find evidence during the Hong Kong and Russian crises to 

support our conjecture.  However, fewer evidence of market liquidity contagion is documented 

during the Brazilian crisis, and only two during the Thai crisis.  On the role of the developed 

markets (U.S. or Japan) as the channel through which market liquidity contagion may have been 

propagated, we find some evidence to support this argument.  We also demonstrate that our 

contagion test results are influenced by the choice of the normal period and the crisis period 

definition.  Specifically, using the whole sample period that includes the crisis period and/or a 

shortened crisis period reduces the occurrence of market liquidity contagion during each crisis.         

 The second essay investigates the relation between liquidity and stock returns in an 

emerging equity market, i.e. the Bursa Malaysia or the Kuala Lumpur stock exchange (KLSE).  

We incorporate the capital controls implementation by Malaysia in September 1998 in examining 

this relation.  The relation between liquidity and stock returns has been well established in 

developed markets, where it is negative and significant.  However, across emerging markets, the 

relation between liquidity and stock returns has either been shown to be positive and significant, 

or not significant at all.  As for KLSE, not much is known about whether liquidity risk is priced, 
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and in which direction.  Also, previous studies on emerging markets have studied the favorable 

effects of financial market liberalization, including on liquidity.  In relation to this, we take the 

action by the Malaysian government to impose capital controls beginning September 1998 as a 

de-liberalization, and examine whether such measures affect liquidity premium on KLSE.     

Two opposing views have arisen regarding the effectiveness of capital controls.  Critics 

of capital controls argue that capital controls have been used only to delay difficult decisions on 

monetary and fiscal policies, to mask inadequately regulated financial systems, and to provide 

screen for privileged firms, therefore could be damaging in the long run.  However, proponents of 

capital controls raise several issues that justify such measures.  They include the increased 

vulnerability of peripheral countries with open capital flows to financial crises, the reversed trend 

of capital flows (into developed markets instead of developing markets), and the lack of empirical 

evidence that indicates that countries with liberalized markets have outperformed countries with 

capital controls e.g. in terms of faster economic growth, higher investment, or lower expected 

inflation.    

We employ the panel regression analysis to test for this relation.  We use two market 

liquidity measures, i.e. (the natural log of) turnover ratio and turnover-volatility ratio.  The 

turnover ratio is calculated as the natural log of the ratio of the number of shares traded during a 

month to market capitalization at the end of the month, whereas the turnover-volatility ratio is the 

turnover ratio divided by the standard deviation of stock market returns (interday volatility) 

calculated over the previous 24 months.  We complement previous work by incorporating the 

impact of a shock, i.e. the imposition of the selected capital controls by the Malaysian 

government amid the Asian financial crisis.  We also examine the robustness of our results 

against January seasonality, nonlinearity, variability of liquidity, and the alternative shock of the 

Asian financial crisis on KLSE.  Given the two opposing views on the effectiveness of capital 
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controls, we suspect that the relation between liquidity and stock returns on KLSE is stronger 

(higher slope coefficient) after the imposition of capital controls, due to the perceived tighter 

liquidity within the market.     

In general, we document the importance of market liquidity on the cross-section of stock 

returns in Malaysia, after controlling for other firm characteristics such as beta, size, book-to-

market, and momentum.  Both turnover ratio and turnover-volatility ratio are positively and 

significantly related to stock returns on KLSE.  Our results persist against nonlinearity of 

liquidity, January observations, and variability of liquidity.  Compared to prior studies, the sign 

and significance of turnover ratio are consistent with findings of Jun et al. (2003) across emerging 

markets (positive and significant), but inconsistent with findings in developed markets (negative 

and significant).   

Our study also provides persistent results in terms of the effect of capital controls on the 

relation between market liquidity and stock returns on KLSE, based on both market liquidity 

measures.  We find significant shift in the slope coefficients of both turnover ratio and turnover-

volatility ratio post-capital controls.  Moreover, the coefficients for both measures are higher, 

implying higher liquidity premium post-capital controls.  Therefore, we provide support for 

critics of capital controls, that such control measures are inappropriate and perceived negatively 

by investors in the marketplace.  This notion is also supported by fact that we do not find liquidity 

risk premium changing post-Asian financial crisis.        

This dissertation is organized as follows.  The first chapter briefly describes both essays.  

Chapter II describes the first essay, while the second essay is presented in Chapter III.  Chapter 

IV summarizes both essays.  
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CHAPTER II 

MARKET LIQUIDITY CONTAGION AND FINANCIAL CRISES 

 

2.1 Introduction 

A financial market crisis is an unstable or a lasting disturbance in capital markets.  Such 

disturbances can take many forms, e.g. a banking system collapse, an external debt crisis, a 

currency speculation or devaluation, a stock market crash, or a political instability.  Often, they 

are interlinked with one another.  Examples of these events which had turned into contagion, i.e. 

spread to other countries include the U.S. stock market crash of 1987, the 1994 Mexican peso 

crisis, and the 1997 Thai baht crisis.  Such contagious events have been widely reported in the 

daily news, and have also been verified in many empirical studies.1         

Financial contagion studies have concentrated on various impacts or signs of contagion in 

the financial or stock markets during a crisis.  They include falling asset prices in the market, 

increased volatility in asset prices, and increased correlation of asset returns.  The impact of crises 

on monetary liquidity has also been investigated, i.e. the availability of cash and near cash in 

relation to the general demand for goods or assets.  The trends in monetary liquidity would 

generally be reflected in the short-term interest rates, where low interest rates signify easy 

liquidity, while high interest rates indicate lower liquidity.  Another type of liquidity, i.e. market 

liquidity, however, has not been given much attention.  One would expect market liquidity to be 

similarly affected during such a crunch period.  Market liquidity refers to the capacity of financial 

markets to absorb temporary fluctuations in the demand and supply without undue dispersions in 

                                                 
1 e.g. King and Wadhwani (1990), and Lee and Kim (1993) for the U.S. stock market crash; Baig and Goldfajn (1998), 
and Bae et al. (2001) for the Asian crisis; and Bae et al. (2001) for the Mexican peso crisis and the Russian ruble crisis. 

 6



prices, or the ability to buy or sell large quantities of assets quickly at low costs.2  Some of the 

common market liquidity indicators include bid-ask spreads, trading volume, and turnover ratio.  

Market liquidity (or liquidity) is an important feature of financial asset prices, as verified 

by the strong relation between stock prices and liquidity in the market microstructure literature.3  

Given the importance of liquidity as one of the measures used to gauge the proper functioning of 

a market and to determine asset returns, an increase in the variability and co-movement of asset 

returns and other economic variables between country-markets during a crisis, evidence of a 

common liquidity factor among markets, one would expect market liquidity to be similarly 

affected during crises.  In addition, financial market liberalization enables investment capitals to 

flow in and out of a country more freely than ever before.  In making investment decisions, 

therefore, international investors evaluate the potential benefits and risks of investing in one 

market relative to another, and adjust their investment portfolio across borders accordingly.  As a 

result, a shock in one market is transmitted into another (even with the absence of direct 

fundamental linkages between two countries) due to actions by these investors.       

The contagion literature suggests that financial market contagion is channeled in many 

ways, e.g. through an order imbalance (selling exceeding buying) as investors increase their 

discount rate and expected returns as compensation for illiquidity.  A crisis may also propagate 

via misinformed investors who view the actions by informed investors as information-based 

transactions and aggravate the contagion effect, or via the cross-market rebalancing channel when 

investors respond to shocks in one market by readjusting their portfolios in other markets, thereby 

transmitting shocks across borders.4  These actions by global investors are facilitated by the 

advancement in technology and infrastructure of financial markets, and liberalization of equity 
                                                 
2 The concepts of monetary liquidity and market liquidity are inter-related to each other.  An increase in monetary 
liquidity may lead to a higher demand for securities, hence higher security prices which leads to lower interest rates.  
Through the increase in security prices, the yield would be brought in alignment with interest rates.    
3 See Amihud et al. (1986), Bekaert et al. (2003), Chordia et al. (2001), Jun et al. (2003). 
4 e.g. Amihud et al. (1990), King and Wadhwani (1990), Kodres and Pritsker (2002), Kyle and Xiong (2001).   
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markets around the world (especially in emerging markets)5 – which (unfortunately or 

fortunately) has also facilitated a channel through which shocks from one market can be 

transmitted into another market within a short time and with a large impact.             

So far, relatively few studies have attempted to document the association between 

financial crises and market liquidity contagion.6  To the best of our knowledge, there is no study 

which has examined market liquidity contagion across countries and crises.  Therefore, this study 

intends to further investigate the existence of market liquidity contagion during financial crises, 

namely during the Asian crisis, the Russian crisis, and the Brazilian crisis.  This study contributes 

by extending the current contagion literature which has mostly focused on asset returns in 

documenting financial contagion during a crisis, and by complementing the market liquidity 

contagion literature by examining market liquidity contagion in a more global context.     

We employ the percentage change of turnover ratio and trading volume as the proxies for 

market liquidity, and test whether there is a market liquidity contagion during each of these 

financial crises, i.e. the 1997 Thai baht and Hong Kong stock crises, the 1998 Russian crisis, and 

the 1999 Brazilian crisis.  The percentage change of turnover ratio is the first difference of the 

natural log of turnover ratio.  Turnover ratio is the ratio of the daily number of shares traded to 

the respective country-stock market capitalization at the end of the day, while volume is the daily 

trading volume in the respective stock markets.  Our sample countries consist of selected East 

Asian and Latin American countries, as well as the U.S. and Japan.  In addition to testing for 

market liquidity contagion, we also test whether the level (the variability) of the percentage 

change of turnover ratio and volume are lower (more volatile) during the crisis period than during 

the normal period.     

                                                 
5 See Figure 2.1 for the official liberalization dates for selected countries as reported by Bekaert et al. (2003a). 
6 e.g. Amihud et al. (1990), Chordia et al. (2000), Forbes (2000), Wong and Fung (2001). 
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In our main analysis, we employ the correlation approach in testing for market liquidity 

contagion.  We estimate the correlation coefficient between two country-markets (a crisis-origin 

country and a non-crisis-origin country) using the vector autoregressive procedure.  We perform 

tests on both the conditional and the (adjusted) unconditional correlation coefficient, the latter 

following Forbes and Rigobon (2002) which corrects for heteroskedasticity.  Market liquidity 

contagion exists if the correlation (of percentage change of turnover ratio and/or volume) between 

the crisis-origin country and a non-crisis-origin market is significantly higher during the crisis 

period.  We also compare our results against an alternative definition of the normal period and a 

shortened crisis window, and also investigate the notion of developed market being the channel 

through which a crisis is propagated.   

In general, we find limited evidence that market liquidity (as proxied by the percentage 

change of turnover ratio and volume) is lower during a crisis period than during a normal period.  

However, we find some evidence of higher variability of the percentage change of turnover ratio 

and volume during each of the crisis, particularly during the Hong Kong and Russian crises.  

Interestingly, none of the crisis-origin countries exhibits lower liquidity during their own crisis 

period, and higher variability of liquidity is found only in Hong Kong during its own crisis.  On 

whether financial market contagion is associated with a market liquidity contagion, we find 

evidence to support our conjecture particularly during the Hong Kong and Russian crises.  Less 

evidence of market liquidity contagion is found during the Brazilian crisis, and only two countries 

are inflicted during the Thai crisis.   

Possible explanations for the lack of lower liquidity and market liquidity contagion 

observed include the perceived low liquidity across emerging markets, the simultaneous stock 

price decrease during the crisis, and government’s intervention in emerging markets.  Also, 

several countries such as Thailand, Indonesia, Korea, and Philippines had sought the IMF’s 
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recovery package post-Thai baht crisis, while Malaysia imposed selective capital controls in 

September 1998.  These countries seem less affected by market liquidity contagion.  However, 

Latin American countries, particularly Chile and Venezuela, seem to be more vulnerable to 

contagions.  This may be attributed to issues such as political instability, world oil crisis, and 

greater market liberalization on the onset of the crises in these countries.  In addition, on the role 

of the developed markets (the U.S. or Japan) as the channel through which market liquidity 

contagion may have been propagated, we find some evidence to support this argument.  We also 

demonstrate that our contagion test results are influenced by the choice of the normal period and 

the (shortened) crisis period definitions. 

The rest of this essay is organized as follows.  In section 2.2 we present an overview of 

the related studies which have examined contagion in financial markets during financial crises.  

Section 2.3 discusses the development of hypotheses tested, while section 2.4 describes the 

sample and data sources of the study.  Section 2.5 and 2.6 discuss the empirical findings and 

additional analyses from the contagion tests respectively.  Finally, section 2.7 summarizes the 

study.     

 

2.2 Literature Review 

2.2.1 Definition of Contagion   

We adopt the definition of contagion as a significant increase in the co-movements of prices and 

quantities across markets (or cross-market linkages), after a shock to one country (or a group of 

countries).7,8  Forbes and Rigobon (2002) contend that if two markets show a high degree of co-

movement during normal periods, and if both markets continue to be highly correlated after a 
                                                 
7 Further discussion on the definitions of contagion is available at www1.worldbank.org, Forbes and Rigobon (2002), 
and Pericoli and Sbracia (2001).  
8 This definition is more neutral because it leaves out the problem of identifying the transmission mechanism and also 
the fundamentals that explain whether excess co-movements (or contagion) have occurred (see Billio and Pelizzon, 
2002; Forbes and Rigobon, 2002). 
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shock to one country, it may not constitute contagion.  They suggest that any continued high 

cross-correlation between two markets simply suggests strong linkages between the two markets 

that exist in all states of the world – i.e. interdependence.  This definition implies that only a 

significant increase after a shock (e.g. a financial crisis) implies contagion.  In other words, this 

definition of contagion conveys the idea that international propagation mechanisms are 

discontinuous (Billio and Pellizon, 2002).  Therefore, to test for contagion under this definition, it 

is important to distinguish between excessive co-movements (i.e. contagion) and normal co-

movements (or interdependence).9           

This definition of contagion also offers a number of advantages (see Caporale et al., 

2003, and Forbes and Rigobon, 2002).  It provides a straightforward framework to test for 

contagion – by comparing cross-market correlation between normal and crash periods.  Also, 

tests based on this notion of contagion are informative about the effectiveness of international 

diversification in reducing portfolio risk during a crisis.  In addition, although such tests do not 

shed light on the nature of the international transmission mechanism, the adoption of this 

definition of contagion avoids having to directly measure and differentiate between various 

propagation mechanisms of how crises are transmitted across markets.10      

 

2.2.2 Evidence of Stock Market Contagion 

King and Wadhwani (1990) provide evidence of contagion during the 1987 stock market crash.  

They investigate the puzzle of the observed crashes around world markets after the 1987 U.S. 

                                                 
9 Alternatively, contagion can be defined as the volatility spillover from the crisis country to other financial markets. 
This definition exploits the fact that crises can be identified as the most volatile periods (with the highest uncertainty), 
and contagion is measured as volatility spillovers from one country-market to another.  In other words, contagion 
occurs when uncertainty spreads across international financial markets. 
10 It is also useful in evaluating the role and effectiveness of financial institutions in managing a crisis.  Evidence of 
shocks through innovations to fundamentals in one country would suggest to policymakers of the country affected by a 
negative shock to take measures to improve fundamentals.  On the other hand, evidence of unstable cross-market 
linkages even though fundamentals are sound, would suggest the appropriateness of IMF interventions and bail-outs. 
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stock market crash, even though the crash is regarded more as a failure of market mechanism in 

the U.S. stock market.  They examine whether correlation coefficient of stock returns increases 

during and immediately after the crash as volatility increases (i.e. whether contagion coefficient is 

an increasing function of volatility) between three leading markets, i.e. the NYSE, the London 

stock exchange, and the Tokyo stock exchange.  They find significant increases in the association 

of stock market returns between London-New York and Tokyo-New York after October 1987.  

The findings also support their conjecture associated with contemporaneous time zone trading, 

i.e. the volatility in London is higher (lower) during the time period when the New York market 

is opened (closed).11              

Extending King and Wadhwani’s study, Lee and Kim (1993) examine the effect of the 

October 1987 stock crash on the co-movements among 12 leading stock markets.  Correlation 

analysis of stock market returns is used to examine whether relations between country-stock 

markets post-crash period are significantly stronger than pre-crash period.  They conclude that the 

interrelation of price movements across different national stock markets has become stronger 

after the crash.  They also report that the higher correlation coefficients between stock markets 

after the crash are mainly caused by the increased co-movements across North America, Pacific 

Basin, and Europe rather than by the increased co-movements within the same region.    

In another study, Baig and Goldfajn (1998) investigate contagion during the Asian 

financial crisis among five financial markets in East Asia, i.e. Thailand, Malaysia, Indonesia, 

Korea, and the Philippines.  They find that correlations in currency and sovereign spreads 

increase significantly during the crisis period, whereas the equity market return correlations offer 

mixed evidence.  To capture the impact of own-country and cross-border news on the markets, 

they construct a set of dummy variables using daily news.  They show that after controlling for 

                                                 
11 The same finding is not observed during when the U.S. statistics is released.  Therefore, they suggest that investors in 
London react to New York’s assessment of the U.S. statistics rather than to the announcement itself.   
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own-country news and other fundamentals, there are still evidence of cross-border contagions in 

the currency and equity markets.   

Forbes and Rigobon (2002) conduct a study on the evidence of contagion based on the 

cross-market correlation approach to show that these tests might be biased and inaccurate due to 

heteroskedasticity inherent in market returns following a crisis.  They contend that when a market 

is more volatile, correlation coefficients tend to be biased upwards, leading to (false) conclusions 

of significant increase in the correlation coefficient (thus, contagion).  They propose an adjusted 

correlation (for volatility), i.e. the unconditional correlation coefficient, and use this coefficient to 

test whether there is evidence of contagion during a crisis.12  They investigate 28 markets around 

the 1987 stock market crash, the 1994 Mexican crisis, and the 1997 Asian crisis.  In most cases, 

they find no evidence of contagion between financial markets based on the unconditional 

correlation coefficients, but stress that the continued high level of market correlation merely 

suggests stronger interdependence among markets around the world. 

Using Forbes and Rigobon’s (2002) bias-correction procedure and GARCH method, Hon 

et al. (2004) examine whether the 9/11 incident led to contagion into other markets, i.e. the 

Organization for Economic Cooperation and Development (OECD)13 and Asian countries.  They 

provide evidence of contagion by showing that international stock markets (in terms of stock 

returns) move closely with U.S. stocks after the shock, but not before.  In most cases, they also 

find that the degree of the co-movements decreases three months after the 9/11.  In addition, they 

also show that volatility in the U.S. market does not seem to increase even though cross-country 

correlations strengthen after the shock (in fact, they show that volatility decreases by one-third, 

whereas correlation increases by 40 percent). 

                                                 
12 Further discussion is presented in section 2.5.2. 
13 The OECD currently has 30 member countries, including Australia, Canada, France, Germany, Italy, Japan, Korea, 
New Zealand, Spain, U.K., and U.S. 
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Due to concerns associated with the distributional assumptions of asset returns, other 

authors have suggested or tested for contagion using alternative approaches (e.g. Bae et al., 2001; 

Longin, 2001; and Longin and Solnick, 2001), e.g. based on the extreme value theory.  These 

studies suggest that results from the correlation framework commonly used to study contagion 

could have been dominated by a few large or extreme observations.  Therefore, a testing 

technique which account for this issue might be more reliable.   

Bae et al. (2001) apply a new approach to investigating financial contagion, i.e. by 

measuring the joint occurrences of large absolute value of daily returns (which they term as “co-

exceedances”) across Asian and Latin American countries during the Mexican crisis, the Asian 

crisis, and the Russian crisis.  Using the multinomial logit model, they study the probability of 

observing a large return in a country on a particular day given that another country has a large 

return on that day.  Their approach also draws on the extreme-value statistical theory that the 

behavior of the tail observation is different from the rest of the observations.  They generally find 

evidence of contagion during all three crises, with the findings within regions to be higher than 

across regions. 

Longin (2001), and Longin and Solnick (2001) also apply the extreme value theory to 

model the distribution of the tails of asset returns commonly documented in financial contagion 

studies.  The former ponders whether crashes and non-crashes are drawn from the same 

unconditional distribution of extreme returns.  By defining crash as the minimal returns over a 

period, he identifies minimal returns from U.S. stock market between 1885-1990 and classifies 

them into crashes or non-crashes based on the quantitative classification (minimal return is crash 

if it falls below a given threshold) and the qualitative classification (minimal return is crash if 

recognized by market participants – by looking at reports or news on the following day with 

headlines or words such as crash, collapse, disaster, plunge, etc.).  He finds little overlap between 
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both classifications.  Using 115 minimal returns classified into 31 crashes and 84 non-crashes 

(based on the quantitative approach), he estimates the parameters of extreme value distribution 

from these two sub-samples to get two sets of parameter estimates of the unconditional 

distribution of minimal returns.  He concludes that crashes and non-crashes are likely drawn from 

the same unconditional distribution of extremes.  This finding implies that crashes are simply bad 

draws and not necessarily a special or an abnormal statistical event.14   

Longin and Solnick’s (2001) paper focuses more on the modeling issues, i.e. to show that 

correlation is asymmetric, and more dependent on market direction rather than market volatility.  

In this paper, correlation between co-exceedances of extreme market returns is shown to increase 

during bear markets, but decline during bull markets.  It implies that the negative tails are not 

normally distributed – i.e. the probability of observing large losses in two markets simultaneously 

is much larger than suggested under the normality assumption.  They also stress that one cannot 

conclude that correlation is changing over time by simply comparing the correlations between 

markets in volatile to the correlations in quiet markets.  They show that modeling market returns 

using normal or lognormal distributions understate the true probability of extreme events found in 

financial markets (i.e. stock returns have fatter tails than implied by standard statistical 

distributions).15     

In most cases, various contagion studies seem to confirm the existence of contagion in 

financial markets during financial crises.  In explaining these contagions, several channels of 

contagion have been suggested, including the correlated information channel, correlated liquidity 

channel, cross-market rebalancing, herding behavior, etc., with no consensus as to the main 

channel through which contagion spreads.       
                                                 
14 It also implies the importance of using the qualitative classification in identifying whether minimal returns belong to 
a crisis or not. 
15 They also show that many classes of models e.g. the multivariate normal distribution with constant volatility and 
correlation, as well as the fairly general asymmetric GARCH process with time varying volatility cannot reproduce the 
asymmetric correlation that they document. 
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2.2.3 Causes and Channels of Contagion 

Causes of contagion can be divided into two categories (Dornbusch, et al., 2000), i.e. spillovers 

that result from normal interdependence among market economies, and spillovers resulting from 

the changing behavior of financial agents.  In the first category, shocks are transmitted across 

countries via fundamental linkages.  The three fundamental linkages through which shocks are 

channeled (see www1.worldbank.com) include financial links, real or trade links, and political 

links.  In the second category, contagion can be caused by irrational phenomena, e.g. financial 

panics, herd behavior, loss of confidence, or increased risk aversion despite the absence of global 

shocks and interdependence between markets, and when fundamentals are not the factors.  

Through these links, shocks are channeled various ways, causing other markets to respond to 

shock in another market, thus contagion.     

Sell (2001) describes at least nine channels of contagion put forward in the literature on 

the propagation of financial crises.  These channels include herding behavior, rational investors 

hypothesis (e.g. cross-market rebalancing), integrated capital markets, rational speculators’ 

behavior (i.e. not just random attacks on a market), regional trade partnership or competition, co-

operation which lacks credibility, via balance of payments or money demand, and via political 

reasons.  Dornbusch et al. (2000) distinguish between channels via fundamental links and 

financial agents’ behavior.  While fundamental-based contagion can be channeled via common 

shocks or common global cause, competitive devaluations, or direct financial links, investors’ 

behavior-based contagion depends on the degree of international market integration.  Dornbusch 

et al. discuss several channels of contagion due to investors’ behavior, which include the liquidity 

and incentive problems, information asymmetries and coordination problems, and changing rules 

of assessment by investors regarding international financial transactions. 
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In the liquidity and incentive problems, a crisis results in large capital losses for some 

international investors, which induce these investors to sell off their holdings in other emerging 

markets either to raise cash in anticipation of a higher frequency of redemptions, or to maintain a 

certain proportion of a country’s stocks in their portfolios.16  Actions by these investors cause 

equity markets in other countries to also lose value.  In the asymmetric information problems, 

investors may believe that a financial crisis in one country could lead to a similar crisis in other 

countries, due to the absence of better information.  A crisis in one market then induces attack on 

assets in other markets in which conditions are similar (e.g. emerging markets) – which can be 

rational (fundamental-based) or irrational behavior.  Asymmetric information due to relatively 

high fixed costs involved in gathering and processing country-specific information could lead to 

herding behavior, even when investors are rational.  In addition, crisis could be channeled via 

changes in the rules of the game, i.e. when investors change their assessment of rules under which 

international financial transaction occur (e.g. the default of Russian foreign bonds), or when 

concerns that the supply of funds from international lenders of the last resort may be depleted 

(e.g. when IMF was called to rescue so many countries in late 1990s that economists wondered 

whether it would be able to deal with many more liquidity crises).       

King and Wadhwani (1990) propose the correlated information channel as an explanation 

for contagion, by suggesting that a non-fully revealing price change model is the condition 

through which shocks are channeled.  They argue that although investors have access to the same 

news, but the ability to process and to signify news or information differs across participants and 

markets.  In their model, uninformed investors are unable to distinguish whether changes in prices 

in one market are due to liquidity shocks or shocks to the fundamentals.  In this situation, when 

rational noise traders observe a decline in prices in one market, they take it as a signal predicting 

                                                 
16 Information in this paragraph are inferred from Dornbusch et al. (2000). 
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a fall in other markets as well, thus providing the channel through which a shock in one market is 

transmitted to other markets, causing contagion.     

Kodres and Pritsker (2002) argue that King and Wadhwani’s correlated information 

channel (and also the correlated liquidity channel)17 seems to work well only if financial markets 

have strong links to each other, but not when explaining the pattern of co-movement between two 

weakly-linked markets, e.g. the crisis from Russia to Brazil.  They also contend that the 

correlated information and liquidity channels cannot adequately explain the behavior of investors 

hit with liquidity shocks, who liquidate their assets in emerging (less liquid) markets even though 

they should benefit most by selling their portfolios in the highly liquid markets to reduce their 

losses.   

Kodres and Pritsker develop a model with three types of market participants, i.e. the 

informed, the uninformed, and the noise or liquidity traders; and two types of shocks, i.e. the 

information shocks (i.e. information learned by informed investors), and the liquidity shocks (i.e. 

trades by noise traders).  In this model, they suggest contagion can be better explained through a 

cross-market rebalancing channel.  This channel implies that when there is a shock in one market, 

investors also readjust (rebalance) their portfolios in other markets, thereby transmitting the shock 

and causing contagion.  When this rebalancing activity occurs in a market with a higher level of 

asymmetric information, price movements are exaggerated since order flow (e.g. by noise 

trading) is misinterpreted as information-based.  Their model thus explains why emerging 

markets (where information asymmetry is more acute) seem more vulnerable to contagions and 

why contagions are more likely to happen during a financial crisis.         

Kyle and Xiong (2001) note that during the Russian and Long-term Capital Management 

(LTCM) crises, asset prices in various markets exhibit the following empirical patterns – market 

                                                 
17 Refers to the situation when market participants need to liquidate some assets to obtain cash (e.g. for additional 
collateral), they choose to liquidate assets in other markets, therefore transmitting shocks. 
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depth and liquidity decrease, and volatility of asset prices increases simultaneously in these 

markets.  They further note market commentators blaming the crisis on increased risk-aversion on 

the part of traders who follow short-term trading strategies.  This contagion is observed as a rapid 

spread (from one market to another) of declining prices, declining liquidity, increasing volatility, 

and increased correlation associated with traders’ own effect on markets in which they trade.  

Therefore, Kyle and Xiong explain this contagion with a theoretical model in which increased 

risk-aversion is based on the wealth effects of convergence traders who follow the short-term (but 

rational) trading strategies.  In their model, traders are assumed to trade in two risky assets.  

When traders suffer trading losses in either asset, they have reduced capacity for bearing risks.  

This motivates them to liquidate positions in both markets, causing decreased market liquidity 

and higher price volatility, and increased correlation between the two asset markets.  Via this 

mechanism, wealth effects lead to contagion. 

Bookstaber (2000), in discussing the Long-Term Capital Management (LTCM) debacle, 

argues that liquidity crisis cycle is the reason for such global shocks, and that the need for 

liquidation is the root of the problem during such crisis.  Liquidity crisis cycle refers to the cycle 

involving risk, leverage, and illiquidity – where initial losses trigger the shock in a market. In 

order to cover for the losses and to meet creditors’ margin requirements (due to leveraged 

positions), these investors are forced to liquidate their positions including in other markets.  As 

these affected markets react to attempts by market participants to sell in great quantities or too 

quickly for the markets to bear, further drops in asset values continue because of the rise in 

liquidation orders and the inability of liquidity providers to absorb the orders.  Under this 

scenario, two unrelated assets or markets may exhibit high correlation in the course of a liquidity-

driven crisis if those who are being forced to liquidate a position in one asset or market also 

happen to have a position in other assets or markets. 
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Studies generally do not affirm which of these competing channels of contagion is more 

responsible than the others for spillovers that have been observed.  It is even difficult to 

differentiate between the role of trade and financial links, since most countries which are linked 

in trade are also linked in finance (Kaminsky and Reinhart, 2000).   However, Kaminsky and 

Reinhart show that financial linkage is perhaps the more likely culprit since the predictive power 

of predicting a crisis in another country is higher when countries are clustered based on a 

common lender, such as the U.S. or Japan.     

 

2.2.4 Liquidity and Financial Crises 

Several authors who have investigated the effect of financial crises on market liquidity include 

Amihud et al. (1990), Chordia et al. (2000), Wong and Fung (2001), and Hegde and Paliwal 

(2005).  These studies provide empirical evidence that liquidity variables behave differently 

during or after a crisis compared to the normal period.   

In a study that investigates the prolonged price decline after October 1987, Amihud et al. 

(1990) advances the liquidity theory of the U.S. stock market crash in 1987.  They conjecture that 

the price decline following the crash in October 1987 reflects in part a revision of investors’ 

expectations about liquidity of equity markets.  They suggest that the main news (information) 

causing the crash is the realization that the equity market is not as liquid as previously thought, 

rather than fundamental news about the economy at that time.  This results in wider spreads 

which they find to be significantly higher than before the crash in the New York., London, and 

Tokyo stock exchanges.   

Amihud et al. also find that stocks with shrinking bid-ask spreads after the crisis relative 

to their crash level enjoy greater recovery than stocks that remain illiquid.  Their findings support 

the “flight-to-liquidity” notion, i.e. when investors fear another liquidity-related crisis, they 
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reallocate their assets toward high-quality stocks, thus explaining the greater price recovery of 

these stocks.  They observe the same trend in London and Tokyo stock markets, implying that the 

news of liquidity failure in the U.S. market make investors reassess liquidity in other markets as 

well.   

Chordia et al. (2000) test the notion that markets behave differently during periods of 

financial crises - since market conditions can be severe and liquidity can decline or even 

disappear during crises.  They find that a greater market uncertainty prevails during a crisis, 

leading to increased volatility in stock and bond liquidity, and greater trading activity by 

investors.  Wong and Fung (2001) conduct a study to examine how liquidity of the Hong Kong 

stock market has evolved since the Asian financial crisis by assessing changes in liquidity 

between 1997-2001, and also whether liquidity conditions have recovered to the pre-crisis level, 

both three months and six months after the crisis.  Two types of liquidity indicators – market 

depth and price volatility - from five largest stocks in the Hong Kong stock market are used.  

They find evidence of liquidity deterioration on stocks in their sample during the crisis.  Wong 

and Fung’s findings suggest that liquidity of stocks is affected (lower) due to the shock caused by 

a crisis event.   

In a recent working paper, Hedge and Paliwal (2005) study whether contagion in asset 

returns is associated with market liquidity contagion.  Using samples of “exposed” and 

“unexposed” U.S. companies, they posit that market liquidity of securities of directly exposed 

companies is lower during the recent 1997 Asian crisis.  They define exposed companies as a 

group of U.S. companies which either have direct operations in the crisis region (based on 

COMPUSTAT) or firms exposed to the crisis due to product competitiveness on the SITC 

(Standard Industrial Trade Classification) codes; while unexposed firms are randomly selected 

from the S&P 500 index. If the crisis turns into a contagion, then the unexposed companies will 

 21



be affected as well.  They find evidence that the widely documented contagion in asset returns is 

associated with a contagion in market liquidity, since there is a significant increase in bid-ask 

spreads and a decrease in quoted depth for both exposed and unexposed firms during the crisis.     

Forbes (2000) uses firm-level information to test how crises are transmitted 

internationally during the Asian and Russian crises.  She points out that there is a large variation 

in how different companies are affected by a crisis elsewhere.  Therefore, tests based on firm-

level data can utilize this variation in individual company performance to help identify how 

shocks are transmitted during financial crises.  Using financial statistics, industry information, 

geographic data, and stock returns for over 10,000 companies in 46 countries, she tests how 

individual company’s stock market returns are affected by factors such as industry, international 

exposure, debt quantity and structure, trading liquidity, and/or geographic location.  One of the 

key results of interest to us is that during the later part of the Asian crisis, more liquid stocks have 

been found to have significantly lower returns than the average.  She suggests that this could have 

resulted from the crisis being transmitted through some sort of forced-portfolio re-composition. 

The above discussions suggest that market liquidity measures are affected during 

financial crises, i.e. lower liquidity in terms of market tightness, and market depth.  These 

findings lend some supports for the crisis-contingent models, where it is assumed that investors 

behave differently after a crisis.  This behavior in turns causes a change in transmission 

mechanism during a crisis, resulting in an increase in cross-market linkages after a shock hits the 

economy.  It also suggests that financial market contagion can be observed via a market liquidity 

contagion. 
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2.2.5 Other Contagion Issues 

The impact or severity of a crisis may be different from one crisis to another, depending on 

whether the crisis originates from a more developed or a less developed market (Bekaert et al., 

2002).  The contagion effect is said to be stronger for a crisis that originates from a developed 

market, since developed markets have strong trade and/or financial links with most other 

economies.  Several studies (e.g. Kodres and Pritsker, 2002; King and Wadhwani, 1996) have 

indicated that the impact of contagion is not the same on developed markets and emerging 

markets.  One of the explanations for this observation is the perception that developed markets 

are more informationally efficient and more liquid than emerging markets, thus less prone to 

contagion.     

 In fact, developed markets have been suggested as the channel through which contagion 

occurs from one emerging market to another, even when both markets do not share any strong 

fundamental (trade or financial) links with each other (Kaminsky and Reinhart, 2000).  Kaminsky 

and Reinhart provide evidence of how common creditors (e.g. Japanese and U.S. banks) play 

significant roles in spreading crises from one emerging market to another during the 1997 crisis 

and the debt crisis in the 1980s.  Others, including Kaminsky and Reinhart (2000), document that 

contagion seems to be more regional than global, and that the susceptibility to contagion is highly 

nonlinear – i.e. if several countries fall victims to a crisis, the probability of observing a crisis 

elsewhere is higher than if only one country is the original victim.         

Bekaert et al. (2003) study the relation between the level of market integration and 

contagion during the 1994 Mexican crisis and the 1997 Asian crisis.  Overall, even though they 

document an increase in correlation of stock returns between Latin American countries during the 

Mexican crisis, but the evidence is weak.  However, they find economically meaningful and 

statistically significant increases in inter-market correlations, especially among Asian countries 

 23



during the recent Asian crisis.  They also document that the magnitude of correlation coefficients 

for Asian markets almost double that for European countries during this crisis.   

However, Bae et al. (2001) who study financial contagions of the three most recent crises 

– Mexican 1994, Asian 1997, and Russian 1998 – seem to find that contagion effect is stronger 

within Latin America than within Asia, particularly for extreme negative return situations.  In 

addition, even though they find evidence of cross-regional contagion in their data, they show that 

contagion from Latin America to other regions is more pertinent than contagion from Asia.   

At a glance, findings from the abovementioned studies seem mixed.  In general, however, 

these studies seem to suggest that the effect of a crisis is usually stronger in the region where the 

crisis originates from, is stronger when more countries are originally involved in a crisis, and that 

both the Asian and Latin American regions are susceptible to a crisis happening elsewhere.  

Therefore, we would expect a crisis originating from one of these regions will affect other 

countries in their respective regions, as well as each other.  Note however, the possibility of 

observing the same kind of impact in other regions also cannot be ruled out, since the impact of 

the Russian crisis has been observed in other region, e.g. in Brazil. 

 

2.3 Hypotheses Development 

2.3.1 Research Questions  

The general objective of this study is to explore whether financial market contagion is associated 

with a market liquidity contagion.  Specifically, this study attempts to address four questions:  (i) 

Do the level and variability of measures of market liquidity in the crisis-origin markets change 

during the crises? (ii) Do the level and variability of measures of market liquidity in the non-

crisis-origin markets change during the crises? (iii) Do the pairwise correlations between the 

crisis-origin country-markets and the non-crisis-origin country-markets, in terms of the respective 
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market liquidity measures, increase during the crises? (iv) Do market liquidity contagions exist 

across all crises and all country-markets inspected?   

We suspect equity market liquidity in the country-market where the crisis originates (e.g. 

Thailand for the Asian crisis) to be affected (lower) during such a period.  When the crisis turns 

into a contagion (i.e. spills over to other non-crisis-origin markets), other non-crisis-origin 

markets will also witness similar pressures to their liquidity, due to actions by international and 

local investors who react to the news surrounding the crisis.   Similar effects of a crisis in the 

crisis-origin market as well as in the non-crisis-origin markets will result in stronger co-

movements between markets during the crisis period.      

 

2.3.2 Hypotheses 

We draw our motivation from the discussions of the channels through which financial crises are 

propagated (e.g. King and Wadhwani, 1990; Kodres and Pritsker, 1998; Kyle and Xiong, 2002), 

also from discussions of how liquidity may be affected during a crisis (e.g. Amihud et al., 1990; 

Bookstaber, 2000; Chordia et al., 2000; Fujimoto, 2003; Calvo and Reinhart, 1996; Hegde and 

Paliwal, 2005; Wong and Fung, 2003).  The discussions outline certain conditions that facilitate 

such contagion to occur, i.e. financial market globalization, non-fully revealing market 

information (or information asymmetry), cross-rebalancing of investment portfolios by market 

participants, and re-evaluation of certain market variables prompted by a crisis happening 

elsewhere.   

Bookstaber (2000) provides support for the notion of liquidity shocks across markets 

during a crisis.  He argues that liquidity crisis cycle is responsible for such global shocks, and that 

the need for liquidation is the root of the problem during such crisis.  Initial losses by leveraged 

institutional traders trigger the shock in a market when they are forced to liquidate their positions 
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in order to meet margin calls.  Excessive forced sales relative to liquidity supply causes further 

drops in asset prices.  Under this scenario, two unrelated assets/markets may exhibit high 

correlation in the course of a liquidity-driven market crisis if those who are being forced to 

liquidate a position in one asset/market also happen to have a position in the other market (see 

also Calvo and Reinhart, 1996; Kodres and Pritsker, 1998).     

Further support for liquidity being involved due to a crisis can be found in Kyle and 

Xiong (2001).  Kyle and Xiong note that during the Russian and LTCM crises, market depth and 

liquidity decrease simultaneously, while volatility of prices increase simultaneously in various 

markets due to forced liquidations by convergence traders.  Wong and Fung (2003), and Hegde 

and Paliwal (2005) also document decreased liquidity level during the Asian financial crisis, with 

the former documenting lower liquidity for selected stocks in the Hong Kong market, while the 

latter for exposed (to events in Asian countries) U.S. stocks.  Furthermore, Chordia et al. (2000) 

document lower liquidity during down markets, more than liquidity improvement during up 

markets.  In another study, Fujimoto (2003) finds that liquidity is significantly lower during high-

volatility and low-trading states, and attributes this to higher expected liquidity inventory risks 

during such periods.  Fujimoto, linking liquidity to economic conditions based on macroeconomic 

indicators such as the National Bureau of Economic Research (NBER) business cycle periods and 

Jensen, Mercer, and Johnson’s (1996) monetary cycles, finds that market liquidity is significantly 

lower during recessions, periods of restrictive monetary policy, and when the probability of future 

recession is high.  

We suggest that excessive liquidations in the stock market relative to liquidity supply 

causes a decrease in liquidity level in the crisis-origin market.  This excessive liquidation could 

be due to (one or the combination of) increased risk aversion as argued by Amihud et al. (1990) 

and Kyle and Xiong (2002), forced liquidation by margin requirement as suggested by 
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Bookstaber (2000) and Calvo and Reinhart (1996), information asymmetry as proposed by King 

and Wadhwani (1990), and/or herding behavior by market participants.  When a crisis occurs in 

one market, the supposedly informed investors infer future price changes based on how the rest of 

the market is reacting, and trade their assets accordingly or to cover their losses in another asset.  

Actions by these informed investors are then followed by the relatively uninformed investors, 

creating herding effects in the market.  Liquidity level in each crisis-origin market is therefore 

expected to be lower during the crisis period.  In addition, the observed lower stock price during 

crisis has been partly attributed to lower liquidity in the marketplace (higher liquidity premium).  

Liquidity therefore, is expected to be negatively affected by the crisis.   

Literature on the channels of contagion literally suggests that liquidity will decrease due 

to a crisis.  However, we may find that liquidity level is not significantly lower during the crisis 

period.  Emerging markets have always been associated with high volatility and lower liquidity in 

the market place.  In this sense, liquidity in emerging markets may have been relatively low 

(illiquid) during each state of economy, and it has also been volatile.  Shocks such as a crash may 

put additional pressure on liquidity and volatility in these markets, but it may not be statistically 

different from the normal periods.  The crisis-origin countries in our sample consist of emerging 

markets, namely Thailand, Hong Kong, Russia, and Brazil.  Of these four, Hong Kong is perhaps 

the most developed, and it is also a financial center for that region.  Therefore, Hong Kong may 

be least affected by the phenomenon we suggested above.  

We also expect the variability of the liquidity measures to be higher as greater 

uncertainties regarding the proper functioning of each market prevent investors from participating 

in the marketplace.  As suggested by Amihud et al. (1990), even those with immediate access to 

trading could not provide the necessary liquidity during crisis since the capital they could commit 

at a short notice is small relative to market volume.  Implication from any new information is then 

 27



exaggerated during crisis period, causing panic and unpredictable development in the marketplace 

with the arrival of new information.  Previous studies have not really tested whether the 

variability in liquidity measures increases during crisis period.  However, since the crisis period is 

associated with volatility, increased liquidity volatility could be observed during such a period.18    

In this study therefore, we test the following two hypotheses for each crisis-origin 

country (i.e. Thailand and Hong Kong for the Asian crisis, Russia for the Russian crisis, and 

Brazil for the Brazilian crisis),    

 H0,1:   The level of market liquidity is equal during both the normal and crisis periods in the 

crisis-origin market,   

H0,2:   The variance of market liquidity is equal during both the normal and crisis periods in the 

crisis-origin market.   

Kyle and Xiong (2001) argue that wealth effect leads to contagion, i.e. increased risk-

aversion based on a wealth effect of financial traders who follow the short-term (but rational) 

trading strategies contributes to the observed rapid spread from one market to another.  The 

implication of Kyle and Xiong’s model on liquidity contagion can be explained in a two-market 

example.  Suppose that traders who trade in two markets suffer trading losses in one market, 

which then cause them to having reduced capacity for bearing risks.  Such a condition motivates 

them to liquidate position in one or both markets, with the former contributing to declining prices, 

declining liquidity, and increasing volatility in both markets, and the latter causing increased 

correlation between markets.  Bookstaber (2000) also implies the same spillover of liquidity into 

another market due to forced liquidation by international traders to meet margin requirement 

calls, as observed during the Russian/LTCM crisis.          

                                                 
18 Another reason to test for this is the heteroskedasticity-correction method which we use in comparing correlation 
coefficients between the tranquil and crisis periods as explained in section 2.4.8.   
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The notion about the propagation of liquidity during a crisis is corroborated by Amihud et 

al. (1990), who apply the liquidity theory to explain the events surrounding the 1987 U.S. stock 

market crash.  They suggest that the notion of flight-to-liquidity explains the observed crashes in 

London and Tokyo stock markets following the shocks in the U.S. market.  The news of liquidity 

failure in another market (i.e. U.S. market) make investors reassess liquidity in the other markets.  

When investors fear another liquidity-related crash, they reallocate their assets toward higher-

quality stocks.  This notion of flight-to-liquidity could also explain why emerging markets are 

more susceptible to a crisis than developed markets, and take longer time to recover from such a 

shock.   

Further support for the liquidity spillover can be found from King and Wadhwani’s 

(1990) correlated information channel, and Kodres and Pritsker’s (1998) cross-market 

rebalancing model.  Kodres and Pritsker’s model implies that when a shock hits a market, 

investors rebalance their portfolios in another market, thereby transmitting the shock and causing 

contagion.  When this rebalancing occurs in markets with higher asymmetric information, price 

movements are exaggerated since order flow is misinterpreted as information-based by the 

uninformed traders.  In addition to explaining why contagions are more likely to occur during a 

crisis, the model explains why emerging markets are more vulnerable to spillover effects, and 

how contagion is transmitted to another market without strong fundamental links, e.g. from 

Russia to Brazil during the Russian crisis.   

King and Wadhwani’s model is based on the non-fully revealing information 

(asymmetric information).  In this model, they argue that even though investors have access to the 

same news, the ability to process and signify news differ across market participants.  Based on 

this, uninformed investors are unable to distinguish whether price changes in one market are due 

to liquidity shocks or fundamental shocks.  During a crisis, when rational noise traders observe a 
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decline in prices in one market, they take it as a signal predicting a fall in other markets as well, 

thus providing the channel through which the shock is transmitted.   

We conjecture that shocks from the crisis-origin markets (i.e. Thailand and Hong Kong 

for the 1997 Asian crisis, Russia for the Russian crisis, and Brazil for the Brazilian crisis) 

spillover into the non-crisis-origin markets in our sample (e.g. Argentina, Chile, Indonesia, 

Malaysia, South Korea, etc.), due to re-assessment of liquidity risk due to a crisis, cross-market 

rebalancing by investors involving various country markets when a shock emerges in a particular 

market, and/or exaggerated by different level of information asymmetry cross-markets.  The 

liquidity spillover effect has been documented in Amihud et al. (1990) in London and Tokyo 

stock markets after the 1987 U.S. stock crash, and in Hegde and Paliwal (2005) for non-exposed 

U.S. stocks after the 1997 Asian crisis.  Therefore, we suspect market liquidity level is lower 

during crisis periods in the non-crisis-origin markets relative to the normal periods.  We also 

expect its (liquidity) variability to increase during such periods.  However, we may find that 

liquidity in the more developed markets (e.g. U.S. and Japan) to increase during a crisis which 

originates from an emerging market.  It has been suggested (e.g. Aizenman, 2005) that during 

recent years, capital seems to be inversely flowing from the emerging to developed markets.  This 

development supports the flight-to-liquidity notion, as observed by e.g. Amihud et al. (1990).   

Stated formally, we test these hypotheses for each non-crisis-origin markets during each 

crisis (i.e. the Asian crisis, the Russian crisis, and the Brazilian crisis), 

H0,3:  The level of market liquidity is equal during both the normal and crisis periods in the 

non-crisis-origin markets,   

H0,4:   The variability of market liquidity is equal during both the normal and crisis periods in 

the non-crisis origin markets.   
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In addition, given the same impacts of a crisis to the non-crisis-origin countries, we test the 

following hypothesis to examine whether there is a market liquidity contagion during financial 

crises,  

H0,5:   The correlation coefficient of market liquidity between a crisis-origin country (e.g. 

Thailand for the Asian crisis) and a non-crisis-origin country (e.g. Indonesia) during the 

crisis period is equal to the correlation coefficient during the normal period.   

The above arguments about how and why liquidity is expected to be negatively affected 

in both the crisis-origin markets and non-crisis-origin markets during crisis periods lead to our 

hypothesis that the correlation coefficient of market liquidity variables in pair of country-markets 

to increase during crisis periods, thus a contagion during the crisis.  We expect the co-movement 

of market liquidity between country-markets to be stronger (increased correlation) during the 

crisis periods, as the crisis brings about stronger effect on another market.  When a crisis occurs 

in one market which seems to have many similar characteristics to the one they are in, investors 

infer future price changes based on the development in the other market.  The perceived high cost 

of information about other markets, and the relative ease of moving capital from one market to 

another (due to financial market liberalization) discourage investors from spending the time and 

money to obtain them.  Due to this lack of information, even small, negative news can provoke 

radical reactions, i.e. liquidation of assets by the supposedly informed investors is magnified by 

the tendency of the uninformed investors to mimic the behavior.  This type of reaction leads to a 

chain effect (in terms of herding behavior, panics and speculative attacks).  Actions and reactions 

of investors not only cause market liquidity in the country where the crisis originated to decrease, 

but spread the effects into other country-markets.   

The notion of liquidity contagion can be further supported by the advancement in 

technology and infrastructure, as well as the liberalization of financial markets around the world.  
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These developments not only have facilitated global investing and diversification, but 

unfortunately also facilitated the channel(s) through which shocks from one market can be 

transmitted into another within a short time and with a large impact, even without strong 

fundamental (trade) links among them.  Liberalization of equity markets provides access for 

foreign investors to bring their short-term capital investments into these markets, and they also 

allow domestic investors to place their investments globally.  When a crisis hits one market, one 

or both of these actions occur – i.e. short-term capitals leave the market to avoid further losses, 

and/or new capitals are being held up from coming in due to uncertainties regarding the recovery 

of the market.  In other words, a crisis in another market is transmitted into another market, 

causing both markets to move stronger together than during the non-crisis period.   

Even though most earlier studies confirm contagion during crises, one in particular finds 

that evidence of contagion is due to some statistical error inherent in the analyses.  Forbes and 

Rigobon (2002) find very little evidence of cross-market correlation increases during the 1987 

stock market crash, 1994 Mexican crisis, as well as the Asian financial crisis.  Their findings 

indicate that contagion is not a given phenomenon for every crisis.  Besides, other authors (e.g. 

Bekaert et al., 2003; Bae et al., 2001) find that not all crisis spread to every other markets, some 

are more confined within regions, while some spread outside the region.   

In the international propagation of a financial crisis, between developed and emerging 

markets, the latter have been found to be more susceptible to be affected by a crisis elsewhere 

(see e.g. Kodres and Pritsker, 2002).  The reason being, during a crisis, market participants tend 

to liquidate their positions in emerging markets, as opposed to their investments in developed 

markets, in order to cut their losses or to maintain their portfolios.  Cross-market rebalancing by 

investors during a crisis transmits shocks and causing contagion.  Moreover, higher degree of 
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information asymmetry attributed to emerging markets causes the effect to be exaggerated since 

investors misinterpret order flow as informationally-based.     

 We also therefore, expect some differences in the contagion impacts across crises and 

countries under investigation.  Our premise is based on our discussion in the previous section 

which suggests that contagion seems to be more of a regional phenomenon than global, i.e. the 

impact of a crisis generally remains strong only within the region where the crisis originates.  

However, the susceptibility to contagion is possibly nonlinear too, i.e. if more than one country 

initially fall victims to a crisis, the possibility of the crisis to spread elsewhere is much higher.  

We could observe this during the Asian crisis when a number of rapidly developing East Asian 

country-markets get hit by the crisis before transmitting the virus outside of the region.  Other 

influences which would have produced such results include whether the countries investigated 

belong to developed or emerging markets, where impacts on the developed economies are 

expected to be less severe due to them being more informationally efficient and more liquid.   

 

2.4 Sample and Data Description 

2.4.1 Financial Crises  

Financial crises can be classified as either (or a combination of) a currency crisis, a stock market 

crash, a deflation, a recession, a sovereign insolvency, or a political turmoil and instability.19  In 

this study, we investigate liquidity contagion around Asian crisis, the Russian crisis, and the 

Brazilian crisis.  We choose the financial crises to investigate based on two criteria, i.e. the 

common perception that the crisis triggers a global economic crisis, and the availability of daily 

                                                 
19 There are three fundamental links among countries through which shocks are channeled (www1.worldbank.com): (i) 
financial links which exist when two economies are connected through the international financial system, (ii) real links 
which are the fundamental economic relation among economies e.g. via international trade, and (iii) political links 
which are the political relations among countries e.g. when a group of countries belongs to an exchange rate 
arrangement.   
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trading data around the crisis period.20  As mentioned in the previous section, adopting the 

correlation approach in testing for contagion enables us to avoid having to directly measure and 

differentiate between the nature of the crises, i.e. the link and channels through which a crisis 

spills over into another market.  Therefore, our study will not shed light on the nature of the 

international transmission mechanism across markets. 

In 1997, the Asian crisis began with attacks on the Thai (baht) currency in the late spring 

of 1997 and continued with the flotation of the baht in early July 1997.  Several reasons were 

believed to trigger the crisis in Thailand, including the burst of the bubble in the real estate sector 

which was primarily funded by abundant funds from foreign sources channeled through the 

Thai’s finance companies.  In addition, other problems including a high gross foreign debt 

relative to Thailand’s GDP in years before the crisis, and moral hazard problems lingering in the 

domestic banking sector due to the excessive foreign funds available in the market contribute to 

the crisis.  The speculative attacks on baht forced the Thai government to abandon the pegging of 

baht against dollar, causing the baht to devalue almost 30 percent from its previous level.  The 

devaluation of baht triggered massive capital outflows, and stock prices fell more than 40 percent 

on the Thai stock exchange.  Within days, speculators had attacked the currencies of Malaysia, 

the Philippines, and Indonesia, and later, other countries in the East Asian region including Hong 

Kong and Korea also fell under pressure.   

Later in Hong Kong, fearing that the peg of Hong Kong dollar would be abandoned, 

firms began hedging U.S. dollar debt exposure by buying dollar forward against the Hong Kong 

dollar.  As a result, there was an increase in the short-term interest rates in Hong Kong that 

affected indebted firms especially in the real estate sector.  Together with bad news about the 

                                                 
20 Other crises during the past two decades include the Chilean peso crisis 1982, the U.S. stock market crash 1987, the 
Gulf War 1991, the European Rate Management (ERM) crisis 1992-1993, the Mexican peso crisis 1994, and the Czech 
krona crisis 1996. 
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local economy and lingering concerns from the baht crisis, the Hang Seng index plummeted in 

October, causing rapid spillover (crash) to other stock exchanges in country markets around the 

globe.       

On August 17, 1998 Russia abandoned its defense of the exchange rate peg and declared 

the default of the short-term domestic treasury debt, of which a major portion was held by foreign 

investors.  The announcement initiated a new crisis that spread to most of the world markets.  

Much of the collapse has been attributed to Russia’s poor economic situation, including high 

fiscal deficit relative to its GDP, and massive borrowings from domestic as well as abroad to 

finance the deficits.  In addition, the Asian crisis lead investors to reassess investing risks in 

emerging markets, including Russia which shared many financial and economic concerns with 

the Asian economies worst hit by the Asian crisis.  As speculation on the rouble developed, 

international capital began flowing out of Russia, leaving virtually no credit or money available 

for normal business.  The financial turmoil in Russia raised concerns about global financial crisis 

and began spreading to the rest of emerging economies.  In these markets, stock market indexes 

plummeted even though some of them did not have a direct strong trade or financial links with 

Russia.21

The main event suggested for the Brazilian crisis was the inability of the country to 

sustain the pegging of the Brazilian real to the U.S. dollar.  A few months prior to the crisis, 

Brazil’s foreign currency reserves began to shrink at an alarming rate in an attempt to support the 

real exchange rate.  Coupled with increasing domestic interest rates, falling prices in the stock 

market, negative coverage on the Brazilian economy by leading world publications, large public 

sector and current account deficits, the pressures were too much to handle.  In January 1999, 

                                                 
21 The Long Term Capital Management’s (LTCM) collapse which overlaps with the Russian crisis, involves the 
downfall of one the largest hedge fund ever founded in the U.S.  The severity of the failure caused panics among fixed-
income portfolio managers who then shifted their investments into more liquid assets (i.e. the U.S. treasury market), 
affecting other markets in the process.   
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official announcement came about its decision to free-float the currency and the resignation of the 

finance minister.  On the same day, Brazil’s economic woes hit the rest of Latin American 

countries including Argentina and Mexico as fears about capital flight, increasing interest rates, 

and lower growth prospect emerged.   

 

2.4.2 Identification of Crisis/Normal Periods 

One of the most critical issues in undertaking the contagion study is the identification of the crisis 

period.  According to Dungey et al. (2003), the process is almost always ad-hoc and judgmental, 

either through ex-post rationalization process, or a judgment based on newspaper reports or the 

International Monetary Fund (IMF) staff reviews, or by using the data to identify the crisis 

periods from the tranquil periods.  Generally, two methods of the crisis period identification have 

been used, each with its own strengths and weaknesses.  A few studies have used the international 

agencies such as the World Bank, the International Financial Corporation (IFC),22 or the Bank for 

International Settlements (BIS)23 for guidelines in determining the relevant dates of a crisis.  

Since this first method is very subjective, several studies have adopted another method by using 

the data to identify the crisis period, e.g. Bae et al. (2001), Favero and Giavazzi (2002),24 and 

Longin and Solnick (2001).   

Favero and Giavazzi (2002) use heteroskedasticity of the data to identify crisis periods by 

identifying multiple periods of crisis, and separate sources via the shocks; while Bae et al. (2003) 

and Longin and Solnick (2001) also use the data characteristics by applying a threshold procedure 

to identify extreme return events.  Dungey et al. (2003) note that none of these approaches is 

particularly satisfactory, and an effective method of dating crises from the data characteristics 

                                                 
22 See Dungey et al. (2003). 
23 Wong and Fung (2001) use reports by BIS to identify crisis periods for the Asian crisis and the Russian/LTCM crisis. 
24 See Dungey et al. (2003). 
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which produces dates which are invariant to the sample period has yet to be established – most 

notably during periods when multiple crises occur within a short period of time of each other, e.g. 

during the Asian-Russian-LTCM-Brazilian crisis period.   

In accordance with the correlation approach previously adopted, we identify the crisis 

and normal periods in our study as summarized in Figure 2.2 as follows.  For all crises 

comparisons, we define the normal period as the period between January 1, 1996 and July 1, 

1997.  As for the Asian crisis, two main events are commonly associated with it.  On July 2, 1997 

the Thai government devalued the baht, causing a ripple effect mostly to neighboring East Asian 

markets.  The second shock occurred when the Hong Kong stock market crashed on October 20, 

1997,25 sending shockwaves to other markets including Latin America and some leading markets.  

The effect of the Asian crisis has been argued to only begin spreading outside of the region after 

the turbulence in the Hong Kong stock market, not when the Thai baht was devalued.  Therefore, 

the crisis period for the Thai crisis is defined as the period from July 2, 1997 to October 18, 1997; 

while the Hong Kong crisis period is defined as the period from October 19, 1997 to January 16, 

1998.   

As for the Russian crisis, Russia had been under economic pressures since the beginning 

of 1998.  However, the crisis exploded after several announcements on August 17, 1998 

involving the abandonment of rouble pegging to dollar after the Russian central bank could not 

defend its currency anymore, the outrageous increase in the overnight lending rate, and the 

imposition of a 90-day moratorium on foreign debt servicing by Russian firms.  Therefore, for the 

Russian crisis, the crisis period is defined as the period from August 17, 1998 to November 14, 

1998.    

                                                 
25 Wong and Fung (2001). 
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    It can be argued that the early development of the Brazilian crisis was influenced by the 

Russian virus as early as the last quarter of 1998, but it was in January 1999 that the crisis 

beginning to take its toll on the Brazilian economy with the devaluation of the real (when the 

central bank of Brazil decided to abandon its defense of the real) and the resignation of the 

country’s finance minister on January 13, 1999.  Therefore, for the Brazilian crisis, we define the 

crisis period as the period between January 13, 1999 and April 12, 1999.     

 

2.4.3 Country Markets 

Our sample includes 15 countries (emerging and developed markets) categorized into (i) East 

Asia – Hong Kong, Indonesia, Malaysia, the Philippines, Singapore, South Korea, Thailand, (ii) 

Latin America – Argentina, Brazil, Chile, Mexico, and Venezuela, (iii) Others – Russia, Japan 

and the U.S.  The inclusion of Japan and U.S. in our sample serves two purposes, i.e. to assess the 

impact of each crisis to developed markets, and to control for the effect that the crisis could have 

been channeled via one of these major markets.26     

Various sources seem to suggest that countries such as Taiwan and China were relatively 

unaffected during the Asian financial crisis, unlike Indonesia, South Korea, and Thailand, which 

were worst hit by the crisis.27  Other regional countries including Malaysia, the Philippines, 

Singapore, and Hong Kong were also hit by the slump.28  As for the Russian crisis, the Russian 

virus spreads to other emerging economies such as Latin American countries, with Brazil being 

the country most linked to the crisis.  The Brazilian crisis is expected to impact neighboring 

                                                 
26 Figure 2.3 indicates market value, return index, and volume on stock markets in the sample prior to the Asian crisis, 
and after each crisis. 
27 China was considered slightly affected by the crisis because of the non-convertibility of its currency (yuan) and the 
fact that almost all of its foreign investment took the form of direct investment rather than securities.  Besides, most of 
the deposits in the Chinese banking system are from domestic sources and there was not a run on the banks as 
experienced by other countries. 
28 During the Mexican peso crisis in 1994, reports indicated that Thailand, Hong Kong, and Philippines also suffered 
speculative attacks.   
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countries such as Argentina which together with Brazil, Uruguay, and Paraguay form 

MERCOSUR (Mercado Comun del Cono Sur), a free trade cooperation.  Chile and Mexico both 

have been identified with having experienced their own financial crises before, with Chile in 

1982 and Mexico in 1994.  U.S. and Japan meanwhile, are two of the most prominent economies 

in the world, whom most emerging economies having strong real and financial ties with.29   

 

2.4.4 Measures of Liquidity 

Three dimensions are commonly associated with an ideal liquidity measure, i.e. tightness – the 

distance of the bid-ask prices from the mid-market prices, depth – the volume of trades possible 

without moving the prevailing market prices, and resiliency – the speed with which price 

fluctuations resulting from trades re-converge to the fair value.  However, in practice, liquidity is 

an elusive concept, is not directly observable, and all dimensions cannot be captured in a single 

measure (Amihud, 2002).30  Therefore, studies have employed various measures of liquidity such 

as bid-ask spreads (e.g. Amihud and Mendelson, 1986),31 turnover ratio (e.g. Datar et al., 1998), 

the proportion of daily zero returns (e.g. Bekaert et al, 2003b; Lesmond et al., 1999),32 turnover 

                                                 
29 Kaminsky and Reinhart (2000) report that they find a higher predictive power in linking countries during a crisis 
when they group countries based on the exposure to a common creditor country (e.g. Japan or U.S.). 
30 Li et al. (2004) describe some limitations associated with previously used market liquidity proxies such as the trading 
volume or turnover ratio (double counting, not reflecting transaction costs, capturing trades of different seizes rather 
than liquidity, previous returns influences),30 bid-ask spreads (lack the element of time or immediacy or 
nonsynchronicity, aggregation difficulties, unavailable for long-run), and commission costs (weak relation with stock 
returns), etc.   
31 The bid-ask spread has dominated the discussion of liquidity, transaction costs, and market efficiency, and it is now 
the most widely accepted proxy for liquidity (Li et al., 2004).  The bid-ask spread is positively related to market 
liquidity risk. 
32 Lesmond et al. (1999) develop an estimate of liquidity costs in the U.S. market, and applied for EMs by Lesmond 
(2002), and Bekaert et al. (2003).  This measure requires daily (time-series) stock price information, and is determined 
by calculating the proportion of zero daily returns occurrence across all firms during a period, e.g. a month.  Bekaert et 
al. (2003) suggest that the proportion of zero daily return appears to be picking up components of liquidity and 
transaction costs that turnover does not do.  However, note also that Bekaert et al. (2003) raise a few concerns about 
this indirect liquidity cost measure, i.e. (i) information-less trade should not give rise to price changes in liquid market, 
(ii) the zero-return may have been the result of lack of news, not because of no value, and/or (iii) it is possible that this 
measure may artificially reflect other characteristics of the stock market, e.g. markets with small stocks majority may 
show higher level of non-trading, even though they show that these concerns do not exist in their sample.   
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or number of shares traded (e.g. Chordia et al., 2001), 33 the ratio of absolute returns over trading 

volume (e.g. Amihud, 2002),34 and the effective commission rate (e.g. Li et al., 2004).35   

In the market liquidity contagion literature, Hegde and Paliwal (2003) use several 

measures such as quoted spread, proportional quoted spread, depth, effective spread, proportional 

effective spread, average trade size, and trading volume of the U.S. stocks; while Wong and Fung 

(2001) use two types of liquidity indicators in their study involving the Hong Kong stock market, 

i.e. market depth measures (volume, turnover value, volume-volatility ratio) and (the interday and 

intraday) price volatility.  

We use the (natural log of) daily turnover ratio and trading volume as our equity market 

liquidity measures.  The turnover ratio measure is calculated as the ratio of the daily number of 

shares traded to the respective country-stock market capitalization at the end of the day.  Trading 

volume is the daily trading volume in each country’s stock market.  We obtain our data from 

Thomson Financial’s Datastream which provides a large number of market information around 

the world.  Forbes and Rigobon (2002), and Hon et al. (2004) focus on the two-day rolling 

average returns in their studies to control for non-synchronous trading periods in different 

markets around the world.  Similarly, we compute the two-day rolling average for our turnover 

ratio and trading volume to account for the same concern.       

The turnover ratio measure is associated with the depth dimension of liquidity, i.e. the 

volume of trades possible without moving the prevailing market prices.  This measure has been 

                                                 
33 Chordia et al. (2001) quote Stoll (1978) that dollar trading volume is related to how quickly a dealer expects to turn 
around his position and is positively related to liquidity.  They also mention that Brennan and Subrahmanyam (1995) 
find that trading volume is an important determinant of the measure of liquidity, while Chordia et al. (2001) document 
a strong cross-sectional relationship between dollar trading volume and various measures of the bid-ask spread and 
market depth. 
34 This measure is based on the idea that illiquidity is the relationship between the price change and the associated order 
flow or trading volume.  Essentially, the ratio gives the absolute (percentage) price change per dollar of daily trading 
volume, or the daily price impact of the order flow.  This measure should be positively related to variables that measure 
illiquidity from microstructure data (Amihud, 2003). 
35 The effective commission rate and the bid-ask spread are related since both reflect the cost associated with matching 
buyers and sellers, the cost of adverse selection, and the order processing cost.  This measure accounts for the supply 
and demand as well as transaction costs, and is negatively related to market liquidity (see Li et al., 2004). 
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proposed by Datar et al. (1998), and later used in Bekaert et al. (2003), Chan and Faff (2003), 

Chordia et al. (2001), June et al. (2003), and Rouwenhorst (1999), and many others.  This proxy 

is inversely related to the representative investor’s holding period proxy, and is proportional to 

the liquidity measure in Amihud and Mendelson (1986) (Datar et al., 1998).  Essentially, this 

measure is likely to vary with the ease of trading (hence, with market liquidity), i.e. the higher 

this ratio, the more liquid the market is.  The turnover ratio measure is superior to using the 

trading value or trading volume because it enables comparison across different stocks, since it 

accounts for the differences in firm size across stocks.36  In our case, the use of turnover ratio 

enables relative comparison across different equity markets since it accounts for the different 

market size in each country. 

In justifying the use of turnover ratio as a proxy for liquidity, Datar et al. (1998) claim 

that this measure has a strong theoretical appeal, as proven by Amihud and Mendelson (1986) 

that in equilibrium liquidity is correlated with trading frequency.  They argue that if one cannot 

observe liquidity directly but can observe the turnover rate, then one can use the latter as a proxy 

for liquidity.  In addition, data on turnover ratio is relatively easy to obtain over a long period of 

time.  This enables one to capture the time series variation in the liquidity of assets and allows the 

examination of liquidity effect across a large number of stocks over a long period of time.37   

 
                                                 
36 Note however, while market capitalization is measured at a point of time (at the end of the day), the turnover is a 
flow variable, i.e. it is measured over a period of time (for the whole trading day).  Therefore, it may suffer from a 
dimensional distortion. 
37 A critical assumption in all time series models is that observations are sampled with the same frequency.  In our case, 
it is daily.  Unfortunately, there are some missing or unavailable observations for various dates (scattered) across 
countries in our sample (see Figure 2.3).  Out of 1,045 sample days (crisis and non-crisis), on average, 5.10 percent of 
daily turnover ratio data are missing (due to unavailable volume data).  The highest missing value percentage is for 
Venezuela (6.61 percent), and the lowest for the U.S. (3.25 percent).  To impute these missing values, we follow a SAS 
interpolation procedure which is found in Chapter 16 of the SAS documentation, “The Expand Procedure” for time 
series data.  This procedure performs interpolation by first fitting a cubic spline curve to the available data and then 
computing the needed interpolating values from the fitted spline curves.  A cubic spline is a segmented function 
consisting of third-degree (cubic) polynomial functions joined together so that the whole curve and its first and second 
derivatives are continuous.  However, despite its usefulness, great care is still needed in analyzing time series 
containing interpolated values.  The reason being, the interpolation process is not the same exact process that generates 
the other (non-missing) values in the real time series. 
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2.4.5 Unit Root Test 

We test for the stationarity of the market liquidity time series before undertaking our main 

analyses.  The VAR framework employed in this study to estimate the variance-covariance matrix 

of the market liquidity variables between two countries requires that all variables in the system to 

be stationary.  Otherwise, tests results based on the estimates can lead to incorrect inferences and 

spurious regression due to the presence of autocorrelation in the data series.   

 First, we run the unit root test (we report the Augmented Dickey-Fuller or ADF test) on 

the natural log of turnover ratio and volume.  As shown in Table 2.1a, (the natural log of) both 

turnover ratio and volume are stationary for most country-series during the normal period and the 

whole sample period (panel A).  For the normal period from January 1, 1996 to July 1, 1997, only 

the Korean and Brazilian log of turnover ratio and log of volume series are not stationary.  For the 

whole sample period (panel B), only the log of volume series of Hong Kong is not stationary.   

The results are very different during each crisis period.  The null hypothesis of unit root 

cannot be rejected for most country-series during each crisis period.  In panel C, for example, 

only the series for Thailand, Singapore, Brazil, Mexico, Venezuela, Japan, and the U.S. are 

stationary for both variables during the Thai crisis period (July 2, 1997 – October 18, 1997).  In 

panel D, the log of turnover ratio for Thailand, Indonesia, Malaysia, Russia, and Chile are 

stationary during the Hong Kong crisis period (October 19, 1997 – January 16, 1998); while the 

log of volume series of Thailand, Malaysia, Singapore, Russia, and Chile are the only ones 

stationary during the same crisis period. 

Similarly, non-stationary market liquidity data series are observed during the Russian and 

Brazilian crises for both variables.  During the Russian crisis (panel E) (August 17, 1998 – 

November 14, 1998), only the log of turnover series for Hong Kong, Russia, Chile, and 

Venezuela do not contain unit root; while the null hypothesis of unit root of the log of volume 
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series of Thailand, Indonesia, Russia, Argentina, Venezuela, and Japan are also rejected.  During 

the Brazilian crisis (Panel F) (January 13, 1999 – April 12, 1999), the log of turnover series of 

Singapore, Russia, Mexico, and Venezuela seem stationary; while only the log of volume series 

of Mexico seems to be stationary.   

Next, we report the unit root test on the first difference of each market liquidity series 

during the normal period, the whole sample period, and each crisis period.  The first difference of 

the log of turnover ratio or volume is approximately the (daily) percentage change of turnover 

ratio or volume (or growth rate).  Table 2.1b provides the results of the unit root test of the first 

differenced series.  As shown in Table 1b, the null hypothesis of unit root in all country-series for 

the first difference of turnover ratio and volume can be rejected during all periods (normal and 

crisis).   

We generally fail to reject the null hypothesis of unit root in the log series of both 

turnover ratio and volume during the crisis periods, although almost all of them are stationary 

during the normal period (or the whole sample period).  However, we reject the null hypothesis of 

unit root for all the daily percentage change (the first difference) of turnover ratio and volume 

series during the normal period as well as during each crisis period.  These results suggest that the 

market liquidity measures employed in our study are integrated of order one.  We employ the 

percentage change of turnover ratio and volume in the rest of this study.  The results of e.g. the 

univariate tests will be more reliable than using the level (the log) of turnover ratio or volume, 

both of which are non-stationary, which is a serious problem that could lead to wrong inferences.      

 

2.4.6 Descriptive Statistics 

Table 2.2 provides summary statistics (mean, standard deviation, median, skewness, and kurtosis) 

of the percentage change of turnover ratio and the percentage change of volume used in this 
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study.  We report summary statistics for both variables during the normal period from January 1, 

1996 to July 1, 1997 (1/96 – 7/97), the whole sample period from January 1, 1996 to December 

31, 1999 (1/96 – 12/99), and all four crisis periods.  We are interested in detecting any extreme 

non-normality pattern in the data series, especially the third and fourth moments of the data 

series.     

Overall, a few country-series of the percentage change of turnover ratio and volume 

exhibit some evidence of extreme skewed and/or kurtotic distributions.  For example, Hong 

Kong, Korea, Malaysia, Singapore, Russia, Japan, and the U.S. during the normal period 1/96 – 

7/97; Thailand, Indonesia, Malaysia, Singapore, and Mexico for the whole sample period; and 

country-series for Singapore, Venezuela, and Japan during the Thai crisis period; Argentina and 

Chile during the Hong Kong crisis period; Hong Kong, Korea, and Venezuela during the Russian 

crisis; and Venezuela during the Brazilian crisis.  As explained above, the market liquidity data 

series in our sample exhibit some evidence of non-normality.  Therefore, in reporting our test 

results for the difference (lower) in the level of market liquidity during a crisis period (and also 

for higher variability in the market liquidity during a crisis period), we report both the parametric 

(t- and F-tests) and non-parametric (the Mann-Whitney and the Levene’s) test results.   

 

2.4.7 Correlation Matrix 

Before undertaking our main analysis of estimating the covariance matrix via the vector 

autoregressive framework and testing the correlation coefficient of market liquidity between two 

countries (a crisis-origin country and a non-crisis-origin country), we also examine the cross-

correlation between country-markets.  Table 2.3 presents the (Pearson’s) correlation coefficients 

of the percentage change of turnover ratio and volume between a crisis-origin country (Thailand, 

Hong Kong, Russia or Brazil) and other non-crisis-origin markets during the normal period (1/97 
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– 7/97), during the whole sample period (1/96 – 12/99), and during each crisis period.  The 

correlation coefficient serves as an initial assessment of the relation between each pair of country-

markets’ market liquidity during the normal and crisis periods. 

 In panel A, using the percentage change of turnover ratio, an equal number (seven) of 

countries shows an increase or a decrease in their correlations of market liquidity with Thailand 

during the Thai crisis.  Philippines (from 0.044 to 0.115), Argentina (from 0.099 to 0.25), and 

Chile (from 0.143 to 0.303) exhibit the largest change.  Almost all countries (except Thailand) 

exhibit increases in their correlations of market liquidity with Hong Kong during the Hong Kong 

crisis.  Several countries which experience large increases of market liquidity correlation with 

Hong Kong include Philippines (from 0.117 to 0.339), Singapore (from 0.325 to 0.515), Russia 

(from 0.003 to 0.319), Mexico (from 0.098 to 0.264), and Venezuela (from 0.063 to 0.21).   

Eleven of the countries in our sample have increased correlations of market liquidity with 

Russia during the Russian crisis (Korea and Argentina have decreased correlations, while Chile 

remains unchanged), while nine countries have increased correlations with Brazil during the 

Brazilian crisis (excluding Thailand, Hong Kong, Malaysia, Venezuela, and the U.S.).  Countries 

with large increases in correlation during the Russian crisis include Malaysia (from 0.061 to 

0.335), Philippines (from 0.002 to 0.167), Singapore (from 0.006 to 0.203), Mexico (from 0.052 

to 0.251), and Japan (from 0.062 to 0.403).  Large increases in correlation during the Brazilian 

crisis occur for Korea (from 0.026 to -0.239), Russia (from -0.008 to 0.381), Argentina (from 

0.186 to 0.399), and Japan (from 0.061 to 0.225).       

 In panel B (the percentage change of volume), seven countries show increased 

correlations of market liquidity with Thailand during the Thai crisis – including Hong Kong, 

Philippines, Brazil, Argentina, Chile, Mexico and Venezuela.  Of these countries, Argentina 

(from 0.096 to 0.24), Chile (from 0.136 to 0.292), and Venezuela (from -0.05 to 0.153) show the 
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large increases.  During the Hong Kong crisis, all countries in the sample have increased 

correlations of market liquidity with Hong Kong during the crisis.  We find large increases for 

Philippines (from 0.073 to 0.293), Singapore (from 0.281 to 0.0.487), Russia (from 0.003 to 

0.299), Argentina (from 0.095 to 0.268), Mexico (from 0.054 to 0.224), Venezuela (from 0.043 to 

0.208), and the U.S. (from 0.156 to 0.364).   

Eleven country-markets exhibit increased correlations of market liquidity with Russia 

during the Russian crisis (except Korea, Argentina and Chile).  Malaysia (from 0.061 to -0.306), 

Philippines (from 0.001 to -0.181), Singapore (from 0.007 to -0.188), Mexico (from 0.05 to 

0.240), and Japan (0.063 to 0.383) are found to exhibit the large increases.  With the exception of 

Thailand, Hong Kong, Malaysia and Venezuela, all other countries show increased correlations 

with Brazil during the Brazilian crisis.  Korea (from 0.04 to -0.244), Singapore (from -0.005 to 

0.154), Russia (from -0.002 to 0.39), Argentina (from 0.171 to 0.399), and Japan (from 0.04 to 

0.228) are the countries with large increases in correlation during this crisis.   

 Overall, indications of increased correlations of country-market’s percentage change of 

turnover ratio and/or volume during the crisis period are widely found during the Hong Kong 

crisis.  A large number of increased correlations are also observed during the Russian and 

Brazilian crises, but fewer indications of increased correlations are detected during the Thai 

crisis.38  In addition, observations over both periods (normal and crisis) indicate that Thailand and 

Hong Kong tend to have the strongest correlation with Singapore; Brazil consistently has stronger 

correlations with Argentina and Russia; while Russia has the strongest correlation with Thailand 

during the normal period, but with Japan during its crisis period.39   

 

                                                 
38 Note however, that we do not test for the significant increase in correlation here.   
39 The correlation coefficients during the whole sample period are not qualitatively different from that reported for the 
normal period. 
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2.5 Empirical Findings and Discussions 
 
In this essay, we study whether financial market contagion is associated with a market liquidity 

contagion.  We employ two widely available market liquidity indicators, i.e. (percentage change 

of) turnover ratio and trading volume, and define contagion as a significant increase in the co-

movements of (market liquidity variables) across markets after a shock to one country’s market.         

Discussions in the contagion literature suggest that excessive liquidation in the stock 

market relative to liquidity supply following a financial crisis decreases market liquidity and 

increases its variability, both in the crisis-origin and non-crisis-origin markets.  The phenomena 

could be due to (one or the combination of) the increased risk aversion (Amihud et al., 1990; 

Kyle and Xiong, 2002), forced liquidation by margin requirement (Bookstaber, 2000; Calvo and 

Reinhart, 1996), information asymmetry (King and Wadhwani, 1990), and/or cross-market 

rebalancing (Kodres and Pritsker, 1998).  Lower market liquidity post-crisis has been documented 

by Wong and Fung (2001) in the Hong Kong stock market after the Asian crisis, by Amihud et al. 

(1990) in the U.S., U.K., and Japanese stock markets after the 1987 stock market crash, and by 

Hegde and Paliwal (2005) for U.S. stocks during the recent Asian financial crisis.   

We compare the means (or median) of turnover ratio and volume, as well as the 

variability of turnover ratio and volume between during the normal period and during the crisis 

period.  A significantly lower (higher) level (variability) of turnover ratio and/or volume during a 

crisis period corroborates contagion theories regarding the impacts of a financial crisis.  In 

general, we find limited evidence that market liquidity (as proxied by the percentage change of 

turnover ratio and volume) is lower during a crisis period than during a normal period.  On the 

other hand, we find some evidence of higher variability of the percentage change of turnover ratio 

and volume during each of the crisis, particularly during the Hong Kong and Russian crises.   
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Next, we employ the correlation approach to test for cross-market liquidity contagion.  

Empirically, Amihud et al. (1990) and Hegde and Paliwal (2005) document evidence of liquidity 

contagion after the 1987 stock market crash and during the Asian crisis respectively.  We estimate 

the variance-covariance matrix (of the market liquidity variables) for each pair of countries (a 

crisis-origin market and a non-crisis-origin market) during both the normal and the crisis periods, 

and test the change (increase) in correlation coefficient of market liquidity variable between two 

markets using the Fisher-z transformation statistics.  A significant increase in the correlation 

coefficient during a crisis period suggests that contagion occurs due to a crisis in another country-

market.  Our study finds some (but not widespread) evidence to support our conjecture of a 

market liquidity contagion, especially during the Hong Kong and Russian crises.  We discuss 

possible explanations for our findings in terms of the lack of evidence of lower liquidity, and the 

likelihood of certain markets to exhibit or not exhibit market liquidity contagion.  On the role of 

the developed markets (U.S. or Japan) as the channel through which market liquidity contagion 

may have been propagated, we find some evidence to support this argument.  We also 

demonstrate that contagion test results are influenced by the choice of the normal period and the 

crisis period definition.  Further details on our findings are described below.         

 

2.5.1 Univariate Tests 

Before undertaking the test for market liquidity contagion, we address the questions of whether 

the level and variability of market liquidity differs between the normal and crisis periods in both 

the crisis-origin and non-crisis-origin markets for each crisis.  It serves as a preliminary 

assessment as to whether stock market liquidity is affected or not during a crisis.  We suspect that 

market liquidity is lower in both the crisis-origin and non-crisis-origin markets during the crisis 

period compared to the normal period.  Lower stock market liquidity after a financial crisis has 
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been documented by e.g. Amihud et al. (1990), Bookstaber (2000), Hegde and Paliwal (2005), 

and Wong and Fung (2003).  The effect of a financial crisis on the variability of market liquidity 

has not really been examined.  However, we suspect that variability of liquidity is higher post-

crisis as greater uncertainties regarding the proper functioning of the stock markets prevent 

investors from participating.  Besides, as argued by Amihud et al. (1990), even those with 

immediate access to trading could not provide the necessary liquidity during crisis since the 

capital they could commit at short notice is small relative to market volume.   

Therefore, for each country i and each crisis j under investigation, we test the following 

hypotheses:   
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where μi,j,normal and μi,j,crisis are the average levels of market liquidity in the normal period and 

crisis period respectively, and σ2
i,j,normal and σ2

i,j,crisis are the variances of  market liquidity 

variables in the normal period and crisis period respectively.   

We test the first hypothesis by performing the paired t-test for the difference between 

normal and crisis periods.40  We also perform the signed-rank test to measure the robustness of 

our results against non-normality.  To test the second hypothesis, we perform the analysis of 

variance (F-test) as well as Levene’s test for homogeneity of the variance across periods for all 
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measures.  Levene's test is reasonably robust for validity against nonnormality.  We reject the null 

hypothesis when both the t- (F-) and Mann-Whitney (Levene’s) are significant.  We also report 

rejection of the null hypothesis either when the Mann-Whitney test (Levene’s) is significant and 

the data series show some evidence of non-normality; or based on the t- (F-) tests when the 

respective data series do not show evidence of violation of the normal distribution characteristics. 

Table 2.4 provides the results for testing the null hypothesis whether the percentage 

change of turnover ratio and volume (variability of the percentage change of turnover ratio and 

volume) is not lower (not higher) during each of the crisis period as compared to the normal 

period (1/96 – 7/97).  Overall, we find very little evidence of lower percentage change of turnover 

ratio or volume in our sample of country-markets during each crisis, as suggested by financial 

market contagion literature.  Only two countries exhibit significantly lower percentage change of 

turnover ratio or volume during the four crises investigated, i.e. Brazil during the Hong Kong 

crisis, and Venezuela during the Russian crisis.  We fail to reject the null hypothesis of lower 

percentage change of turnover ratio and volume in all of the crisis-origin countries (i.e. Thailand, 

Hong Kong, Russia and Brazil) during their own crisis period.41  Our findings fail to provide 

support for predictions in the contagion literature mentioned earlier.  Earlier studies, including 

Amihud et al. (1990), find increased bid-ask spreads in stock markets of New York, London and 

Tokyo after the 1987 stock market crash, while Wong and Fung (2001) find evidence of liquidity 

deterioration (as measured by volume and price volatility) in several Hong Kong stocks after the 

Asian crisis.  Hegde and Paliwal (2003) also document evidence of significant increase in bid-ask 

spreads for exposed and unexposed U.S. stocks during the Asian crisis.   

We also suspect that the variability of market liquidity increases during the crisis period, 

given that a crisis period is generally associated with a volatile market.  Also, greater 

                                                 
41 In fact, we find some evidence of higher percentage change of turnover ratio and volume during each crisis period 
compared to the normal period.     

 50

http://www.basic.nwu.edu/statguidefiles/levene.html


uncertainties regarding the proper functioning of a market and lack of liquidity suppliers relative 

to market volume exaggerate implications from new information in the marketplace, causing 

panic and unpredictable development with the arrival of the new information.  Our study 

documents some evidence of higher variability in the percentage change of turnover ratio and 

volume during the crisis period, especially during the Hong Kong crisis and the Russian crisis.  

Very little evidence of higher variability of percentage change of turnover ratio or volume is 

found during the Thai crisis or Brazilian crisis.  Moreover, of the four crisis-origin countries, only 

Hong Kong appears to exhibit higher variability in the percentage change of turnover ratio and 

volume during its own crisis.   

There are a few general explanations for these generally unexpected findings.42  

Emerging markets have been perceived to be less liquid compared to developed markets (see e.g. 

Bekaert and Harvey, 2003b; Jun et al., 2003).  In this sense, liquidity in emerging markets may 

have been relatively lower during each states of economy, and it has also been volatile.  Shocks 

such as a financial crisis may put additional pressure on liquidity and its volatility in these 

markets, but it may not end up being statistically different from the normal periods.   

Out of the four crisis-origin markets in our sample (Thailand, Hong Kong, Russia, and 

Brazil), Hong Kong is the most developed.  Studies have indicated that a crisis from a more 

developed market (or when a developed market is involved) tends to be more contagious than the 

one from an emerging market (see e.g. Kaminsky and Reinhart, 2000; Kodres and Pritsker, 2000), 

as exhibited during both the Hong Kong and the Russian crises.43  In addition, the Long Term 

Capital Management’s (LTCM) debacle was associated with the Russian crisis, involving the 

downfall of one the largest hedge fund ever founded in the U.S.  The severity of the failure 

                                                 
42 The same explanations can be applied to the contagion test results as well. 
43 This is consistent with the notion that it is the Hong Kong stock crash that has more repercussions on other global 
stock exchanges, compared to the baht crisis (see e.g. Sell, 2001).    
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caused panics among fixed-income portfolio managers who then shifted their investments into 

more liquid assets (i.e. the U.S. treasury market), affecting other markets in the process.  In fact, 

the fear of it turning into a systemic crisis in the world financial system caused the U.S. Federal 

Reserve to initiate a rescue package (totaling $3.5 billions) from leading U.S. investment and 

commercial banks in exchange for 90 percent of LTCM’s equity.44      

Note that between mid-August and December 1997, several East Asian countries had 

seek the IMF assistance to weather the crisis and help restore confidence in their capital markets, 

including Thailand, Indonesia, and Korea.  In exchange, they agreed to adhere to IMF’s 

formulation which includes further liberalization and restructuring of the capital markets.  In 

addition, Philippines had taken some pre-emptive measures, prior to the crisis, to address 

potential financial sector weaknesses, under the guidance of the IMF and World Bank.  Unlike its 

neighbors, Malaysia chose to implement selective capital controls in September 1998.  

Government interference to protect their interests may also have played a role in our findings (see 

the literature on cronyism and stock markets, e.g. Johnson and Mitton, 2002; Jomo, 2001; Kaplan 

and Rodrik, 2001; also Sell, 2001).45  Governments in emerging markets have been known to 

have vested interests in stock markets through their investment-owned companies and 

government-controlled funds.  They act to protect their interests in the market, especially during a 

crunch period.  They also need to protect their stock markets from crashing further since it will 

drive away foreign capitals, which are very much needed to enhance the development of their 

stock markets. 

Overall, this study provides some clarification of the real state of market liquidity during 

a crisis.  The financial market contagion literature literally implies that the level and variability of 

                                                 
44 http://erisk.com/Learning/CaseStudies/ref_case_ltcm.asp 
45 Even the Hong Kong government is known to intervene in the stock market, e.g. in August 1998, to restore its 
financial market stability (Wong and Fung, 2003). 
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market liquidity are negatively affected by the crisis.  However, our findings suggest that while 

market liquidity may be affected, it is mostly confined to its variability, not its level.  In addition, 

evidence of higher variability of market liquidity is detected mostly during the Hong Kong and 

Russian crises.  The stock market liberalization literature suggests that liberalization not only 

brings about improved liquidity but also increased variability in the stock market.  Since 

liberalization is assumed to have taken place in most of these markets when the crisis strikes, this 

may not be a surprising outcome.  Lack of evidence of lower market liquidity post-crisis suggests 

that liberalization may have played a role in up-keeping market liquidity in these emerging 

markets, despite the concern of the effect from a crisis in another market.  A more detailed 

description of our findings on the test of differences in the level and variability of the percentage 

change of turnover ratio and volume during each crisis is presented below.   

Thai Crisis.  As shown in panel A of Table 2.4, for the percentage change of turnover 

ratio, we find that only in Mexico, it is significantly lower during the Thai crisis period.  We find 

no evidence of lower liquidity in any market during the Thai crisis for percentage change of 

volume, including for the crisis-origin country itself, i.e. Thailand.46  From the same panel A, we 

only reject the null hypothesis for two Latin American countries, i.e. Chile and Venezuela, that 

the variability of percentage change of turnover ratio or volume is higher during the crisis period.  

We also do not find evidence of higher variability of percentage change of turnover ratio or 

volume in Thailand, the crisis-origin country.       

  Hong Kong Crisis.  As shown in panel B, for percentage change of turnover ratio, we 

find that only in Brazil it is significantly lower during the Hong Kong crisis period.  Similar to 

our findings during the Thai crisis period, we find no evidence of lower market liquidity in any 

                                                 
46 The t-statistics for Korea’s volume is significant, but due to concerns of non-normality in the Korean volume series, 
we do not report a significant finding for Korea.   
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market during the Hong Kong crisis for percentage change of volume.47  From the same panel A, 

we find more evidence of significantly higher variability in percentage change of turnover ratio 

and volume, i.e. for Hong Kong, Malaysia, Argentina, Chile, Venezuela, and the U.S.  In 

comparison to the Thai crisis above, we find evidence for at least a higher variability of 

percentage change of market liquidity in the crisis-origin country, i.e. Hong Kong during its own 

crisis.      

 Russian Crisis.  As shown in panel C, we find that only in Venezuela, the percentage 

change of turnover ratio is significantly lower during the Russian crisis period.  We find no 

evidence of lower percentage change of volume in any market during the Russian crisis.48  From 

the same table, we find evidence of significantly higher variability in percentage change of 

turnover ratio for Thailand, Hong Kong, Malaysia, Singapore, Argentina, Chile and Venezuela 

during the Russian crisis.  For the percentage change of volume, in addition to the above 

countries, we also reject the null hypothesis for Indonesia.49  During the Russian crisis, we also 

do not find evidence of lower market liquidity or higher variability of market liquidity in Russia, 

the crisis-origin country.   

 Brazilian Crisis.  As shown in panel D, for percentage change of turnover ratio, we also 

do not find any evidence that Brazil, the crisis-origin country, has a lower market liquidity or 

higher market liquidity variability during its own crisis.  For percentage change of turnover ratio, 

we do not find any evidence that it is lower in any market during the Brazilian crisis.  We only 

                                                 
47 t-statistics for Malaysia, Russia, and Chile show significant difference in percentage change of volume (also in 
turnover ratio for Chile), but due to concern of non-normality in the data series, we do not report the rejection of the 
null hypothesis of lower volume for these countries during the Hong Kong crisis period.   
48 t-statistics for the U.S. show significant difference in percentage change of volume, but due to concern of non-
normality in the data series, we do not report the rejection of the null hypothesis of lower percentage change of volume 
in the U.S. during the crisis period.   
49 The F-statistics for Japan are significant for both the percentage change of turnover ratio and volume, but we do not 
report them as significant since the data series exhibit non-normality. 
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find evidence of lower percentage change of volume during the Brazilian crisis in Thailand.50  

From the same table, we find evidence of significantly higher variability in percentage change of 

turnover ratio and volume only in Chile and Venezuela.     

 

2.5.2 Correlation Test 

Correlation Approach.  Under the correlation analysis, the correlation coefficient between two 

markets is estimated during the normal period and again during the crisis period.  A significant 

increase in the correlation coefficient in the crisis period from the normal period is a sign of 

contagion.  Earlier studies which employ this approach include King and Wadhwani (1990) who 

examine the increase in stock market correlations between the U.S., the U.K., and Japan stock 

markets after the U.S. stock market crash 1987; Lee and Kim (1993) who extend King and 

Wadhwani’s study to 12 major stock markets around the world; and Baig and Goldfajn (1999) 

who study contagion during the Asian financial crisis.   

The standard definition of the correlation coefficient between market liquidity variables 

in two countries i and j is given by: 51
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which implies that the correlation between two countries is a product of the covariance between 

the two countries divided by the standard deviations of both countries.  If the correlation 

coefficient after a crisis (ρi,j,crisis) is significantly higher than the correlation coefficient during 

                                                 
50 t-statistics for the U.S.’ percentage change of volume indicates significance, but we have some concerns about non-
normality in the data series. 
51 Bae et al. (2001) contend that contagion is a nonlinear phenomenon.  They claim that previous works have focused 
only on the large absolute value of daily returns.  To overcome this, they do not compute correlation of large returns 
but instead measure the joint occurrences of large returns (extreme returns test).  They show that linear models cannot 
explain patterns that they observe for large absolute value returns, i.e. there are more frequent joint occurrences of large 
absolute value returns than linear models would predict. 
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normal periods (ρi,j,normal), contagion has occurred.  That is, the hypothesis to be tested for each 

country i and each crisis j under investigation will be, 
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This test shall answer the question as to whether there is a market liquidity contagion across the 

financial crises.  We test the difference between two correlation coefficients by performing the z-

test.  In this test, each correlation coefficient is converted into a z-score using the Fisher-z 

transformation,52
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Then, making use of the sample size employed to obtain each coefficient, the test statistic is 

then,53
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where CR and NR are crisis period and normal period respectively.  We also report the Pearson 

correlation coefficient between two countries to get an initial look at the co-movement between 

two markets before and after a crisis.   
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Unconditional Correlation.  Several studies54 have questioned the validity of the earlier findings 

using the cross-correlation approach.  Specifically, heteroskedasticity in stock returns biases the 

unadjusted correlation coefficient and this bias is especially large during the periods of volatile 

markets.  Forbes and Rigobon (2002) illustrate a numerical and graphical example that shows 

how an increase in market volatility can affect (increase) estimates of cross-market correlation 

coefficients between two markets, even when the underlying cross-market linkages remain 

constant, due to heteroskedasticity in returns in the crisis-origin market.  They suggest a 

correction method which results in the unconditional correlation coefficient that should be used 

to test for contagion, i.e.: 
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where ρ* is the conditional correlation coefficient, ρ is the unconditional correlation coefficient, 

and δ is the relative increase in the variance of country i (crisis-origin market) as shown below,55  
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Therefore, according to their definition, only a significant increase in this unconditional 

correlation coefficient would constitute contagion.56  In addition to the conditional correlation, we 

use this adjusted-ρ in our analysis in equations 2.2 and 2.3 above. 

 

                                                 
54 e.g. Forbes and Rigobon (2002), who also mention Eichengreen et al. (1996), and Loretan and English (2000), and 
Ronn (1988) as those who have raised this issue in their articles. 
55 To use this approach, however, Forbes and Rigobon stress that one must assume that there are no omitted variables 
or endogeneity between markets.  In other words, the adjustment is valid only if there are no exogenous global shocks 
and no feedback from stock market j to i.  However, they also demonstrate that the adjustment is still a good 
approximation of the unconditional correlation as long as the change in variance is large, and if it is possible to identify 
the country where the crisis originates. 
56 If the comovement does not increase significantly, the continued high level of cross-market correlation suggest 
strong linkages between two markets which they term as “interdependence”. 
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Co-integration.  As shown in the previous section, our market liquidity series are non-stationary 

at its level, and stationary at its first difference, which suggests that the series are integrated in the 

first order.  Therefore, we conduct co-integration tests to examine whether our series demonstrate 

any co-integration.  Co-integration refers to a long-run relation between two non-stationary time-

series.  We apply the Johansen-Juselius’s (1990) test for co-integration relation between the two 

series.  The Johansen-Juselius method applies the maximum likelihood procedure to determine 

the presence of co-integrating vectors in non-stationary time series.  The test is carried out 

through a VAR system, 

∑
=

−− ++Π+ΔΓ+=Δ
k

i
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1
1 ηβα      [2.6] 

where Yt is a vector of non-stationary variables; Xt is a vector of deterministic variables; α is the 

constant term; Π is the impact matrix which relates ΔYt to the levels, Yt-k  of k earlier periods; k is 

the maximum number of lags processing the white noise.  Johansen and Juselius (1990) specify 

two likelihood ratio test statistics to test for the number of distinct co-integrating vectors, r.  The 

first likelihood ratio statistics is the maximum eigenvalue to test the null hypothesis of exactly r 

co-integrating vectors against the alternative hypothesis of r+1 vectors.  The second test is the 

trace statistics to test the null hypothesis of at most r co-integrating vectors against the alternative 

hypothesis of r+1 vectors.  If the rank of Π is zero, then there is no co-integrating vectors, 

otherwise, if Π is of full rank, then all variables are stationary (co-integrated).  The number of 

lags applied in the co-integration tests are based on the information provided by the multivariate 

generalization of the AIC.   

We run the co-integration test of the market liquidity measures between a crisis-origin 

country and a non-crisis-origin country, during each of the normal period (1/96 – 7/97), the whole 

sample period (1/96 – 12/99), and the crisis period.  The results for the bivariate co-integration 
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tests are presented in Table 2.5.  The results show that there exist at least two co-integrating 

vectors between each pair of market liquidity series.  We detect highly significant evidence of co-

integration of the market liquidity measures between the crisis-origin markets (Thailand, Hong 

Kong, Russia and Brazil) and non-crisis-origin markets during the normal period, during the 

whole sample period, and during each crisis period.  For instance, in panel A, the co-integration 

test results are presented for market liquidity measures between Thailand (the crisis-origin 

markets) and other markets in our sample (the non-crisis-origin markets).  Based on the 

maximum eigenvalue (ME) and trace statistics, all market liquidity variables of the non-crisis-

origin markets exhibit highly co-integrated relation (with two co-integrating vectors) with market 

liquidity variables of Thailand.  Similar findings are observed between market liquidity variables 

of Hong Kong/Russia/Brazil and other non-crisis-origin markets during the normal period (and 

the whole sample period) and the respective crisis period (see panels B – D).   

The results suggest that there are significant long-term market liquidity linkages between 

each crisis-origin market and each non-crisis origin market, during the normal period as well as 

during the crisis period.  Forbes and Rigobon (2002) document very limited evidence of stock 

returns contagion during the crises they investigated.  However, they find continuously high 

correlations exhibited by countries in their sample either during the normal period or during the 

crisis period.  Therefore, they suggest that the continuously high correlations across markets 

merely imply interdependence between them.  

 

Vector Autoregressive.  We conduct our analyses under the Vector Autoregressive (VAR) 

framework.  The VAR procedure enables us to model not only the dynamic relationship between 

the dependent variables, but also between the dependent and independent variables.  As indicated 

by Forbes and Rigobon (2002), the VAR procedure is used to control for serial correlation in 
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stock returns and any exogenous global shocks (i.e. to allow errors to be correlated and for 

multivariate interactions).  Since we are dealing with different trading times in the various stock 

markets, and the effect from one market to another may be delayed and not instantaneous, this 

procedure allows for adjustment from these effects.     

Our data indicate that there are co-integrating relations between market liquidity series of 

a crisis-origin market and a non-crisis-origin market during the normal period and during all 

crises period.  Therefore, the appropriate way to estimate the variance-covariance matrix between 

two market liquidity series during the normal period and during the crisis period is via the error 

correction model (ECM).57  For two co-integrated market liquidity series, the error correction 

model is estimated as follows, 58

titiititt XYZY ,0,0,0100 εδγβα +ΔΣ+ΔΣ++=Δ −−−     [2.7] 

titiititt YXZX ,1,1,11
*

10 εδγβα +ΔΣ+ΔΣ++=Δ −−−     [2.8] 

where Δ is the first differenced operator (i.e. ittt YYY −−=Δ ); Yt and Xt are market liquidity 

measures of the crisis-origin country and the non-crisis-origin country respectively; ti,ε  is 

independent and identically distributed with zero mean and constant variance; and  are 

the lagged residuals obtained from the co-integration regressions,   

1
*

1 , −− tt ZZ

                                                 
57 Had the series been stationary at their levels, we would have modeled the interaction using the standard VAR model, 
with the pth-order process as follows, 
 tptptt YYY εδ +Φ++Φ+= −− ...11 ,       

where , t = 0, 1, …, denote a k-dimensional time series vector of random variables of interest, 

are vector of lags, and 

),...,( 1 ′= kttt yyY
Φ tε  is a vector white noise process with ),...,( 1 ′= kttt εεε such that 

 and for ,)(,0)( ' Σ== ttt EE εεε 0)( ' =stE εε .st ≠  
58 Based on equations 2.7 and 2.8 above, X (Y) causes Y (X) if either β0 (β1) is statistically significant (i.e. long-run 
causality), or the δ0,i’s (δ1,i’s) are jointly statistically significant (i.e. short-run causality).  If both β0 and β1 are 
significant, this indicates bi-directional long-run causality.  If β0=β1=0, there is no long-run equilibrium relationship 
between X and Y, then the above causality test reduces to the standard Granger causality test.   
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ttt ZYbaX *
11 ++=         [2.10] 

The ECM is estimated for all lags one to five.  However, we only report the results from the five-

lag length, which yields the minimum Akaike Information Criteria (AIC).   

Each correlation coefficient estimated above (i.e. during the normal period and during the 

crisis period) is converted into a z-score via the Fisher-z transformation.  We then test for the 

difference (increase) between the two correlation coefficients via the z-test (at the 95 percent 

confidence level).  We perform this test both on the conditional correlation as well as the 

unconditional correlation as explained in 2.4.7.  Forbes and Rigobon (2002) find very little 

evidence of stock returns contagion after adjusting for increased variance (heteroskedasticity).  

However, Hon et al. (2004) document significant correlation between the U.S. stock market 

returns and other markets after September 11 after performing the same heteroskedasticity 

adjustment.  Hon et al. show in their study that volatility in the U.S. stock market actually 

decreases by one-third, but co-movements between U.S. stock returns and other stock markets 

increase by 40 percent.59   

       

Granger-causality.  Forbes and Rigobon (2002) stress that one of the assumptions in testing for 

contagion using the correlation approach is no endogeneity between markets.  In this study, we 

define market liquidity contagion as a significant increase in the co-movements of (market 

liquidity variables) across markets after a shock to one country market.  In other words, we argue 

that the shock of the crisis is transmitted from the crisis-origin markets (Thailand, Hong Kong, 

                                                 
59 Note that some of the contagion studies that we are comparing our results with (including Bae et al., 1999; Bekaert et 
al., 2003; Forbes and Rigobon; 2002, Hon et al., 2004; Kaminsky and Reinhart, 1998, etc.) study stock returns 
contagion rather than market liquidity contagion.  Very little work has been published on global liquidity contagion.  
Hegde and Paliwal’s (2005) study on liquidity contagion is limited to U.S. stocks, while Amihud et al.’s (1990) study is 
confined to the U.S., U.K., and Japanese stock markets, and Wong and Fung (2003) study changes in market liquidity 
following a crisis in the Hong Kong stock market. 
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Russia, and Brazil) to other non-crisis-origin markets, and not vice-versa.  If feedback effects are 

substantial (i.e. market liquidity of the non-crisis-origin markets explain market liquidity of the 

crisis-origin markets), a significant increase in the correlation coefficient during the crisis period 

compared to the normal period may not constitute contagion, according to the contagion 

definition that we adopt.   

Therefore, we also report the Granger-causality test results to support our arguments. 60, 61  

The vector autoregressive causality tests for the significance of the off-diagonal elements for a 

pair of country-market liquidity variables.  We test the null hypothesis that there is no Granger-

causality from crisis-origin market (non-crisis-origin market) to non-crisis-origin market (crisis-

origin market) during both the normal period as well as during the crisis period.  We report the 

results of this test in Table 2.6.  As indicated in panel A, we reject the null hypothesis of no 

causality from the non-crisis-origin markets to Thailand in several cases, particularly during the 

crisis period.  Dual causality is found between Brazil and Argentina with Thailand during the 

crisis period.  Other countries which seem to Granger-cause Thailand during the normal and/or 

during the crisis for the percentage change of turnover ratio and/or volume include Malaysia, 

Philippines, Mexico, U.S., and Japan.  Similar findings occur during the Hong Kong crisis, in 

which we reject the null hypothesis of no causality from Philippines, Argentina, and the U.S.  

Dual causality is found between Mexico and Hong Kong during crisis period for both the 

percentage change of turnover ratio and volume.  Hong Kong, Philippines, and Singapore seem to 

Granger-cause Russia during the Russian crisis.  Argentina, Chile, and U.S. also Granger-cause 

Brazil during the Brazilian crisis.   

                                                 
60 The VAR Granger causality tests for the significance of the off-diagonal elements for a pair of countries, i.e. we test 
H0:  No Granger-causality from country i (j) to country j (i), during normal periods as well as during crisis periods for 
each crisis examined. 
61 Results are from the estimation of equations [2.7] and [2.8] above. 
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Therefore, we find a few cases of dual-causality between the non-crisis-origin markets 

and the crisis-origin markets during the crisis period and/or the normal period.  We also find 

many cases of reverse feedback effects from the non-crisis-origin markets to the crisis-origin 

markets during the normal and/or crisis periods.  These findings will influence whether a 

significant increase in the correlation coefficient between market liquidity variables constitutes a 

contagion or not in our study, which is presented below.   

  

Is there a market liquidity contagion?  Table 2.7 reports the results of the differences in the 

conditional (z*) and unconditional (Adj-z*) correlation coefficients of market liquidity variables 

(percentage change of turnover ratio or volume) between each crisis-origin markets (Thailand, 

Hong Kong, Russia or Brazil) and other stock markets during each of the crises (Thai crisis, Hong 

Kong crisis, Russian crisis, or Brazilian crisis).62  We compare the (conditional and 

unconditional) correlation coefficient during each crisis against the normal period from January 1, 

1996 to July 1, 1997 (1/96 – 7/97).   

In summary, except for during the Hong Kong crisis, the results with conditional 

correlation and unconditional correlation are quite similar.  Using percentage change of turnover 

or volume also does not alter our results significantly in both cases.63  Our study also indicates 

that several countries’ market liquidity tend to be more affected by a crisis elsewhere, i.e. 

Indonesia, Brazil, Chile and Venezuela, regardless of whether the crisis originates from a 

neighboring country, or a country in another region.  We also find that less developed markets 

tend to be more affected by a crisis, while the developed markets in our sample (Japan and the 

                                                 
62 When H0 holds and nCR and nNR are each reasonably large, z* is distributed approximately as a standard normal 

variable, and the denominator is the approximate standard deviation of the difference, . ''
NRCR zz −

63 Note again that we actually find more significantly increased conditional and unconditional correlations during all 
crises (except the Thai crisis).  However, a number of these country-markets actually exhibit feedback effects with the 
crisis-origin market.  Therefore, we do not report that contagion has occurred for these countries. 
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U.S.) seem to be affected only during the Russian crisis.  This could be partly because the 

Russian crisis is associated with the LTCM crisis.  These findings are consistent with Kodres and 

Pritsker (2002), that emerging markets are more vulnerable to financial market contagion than 

developed markets since information asymmetry is more acute in emerging markets.    

It is also interesting to note that countries such as Thailand, Indonesia, Korea and 

Philippines which had seek assistance from the IMF during the Asian crisis seem to be less 

affected by market liquidity spillover from the crisis-origin markets.  For instance, other than it’s 

own crisis, Thailand is not affected during other crises in our study.  Thailand had entered into a 

three-year stand-by agreement with the IMF, augmented with funds from the World Bank, the 

Asian Development Bank, Japan, and other countries.64  The key measures of the program 

included steps to restructure the financial sector, further liberalization of the financial market, and 

the continuation of a floating exchange rate system.  Following a change of the government in 

November 1997 due to the lack of confidence in the government’s ability to manage the situation, 

and a significant strengthening of the economic program, beginning in the early 1998, market 

confidence returned gradually, as reflected in a firming exchange rate, although real output 

continued to decline during the year.  By early 1999, the baht exchange rate had stabilized and 

money market interest rates fell below the pre-crisis level.     

Indonesia entered into an agreement with the IMF in November 1997.  The initial 

response to the program was positive, but short-lived, as uncertainties regarding the commitment 

of the Indonesian authorities to adhere to the IMF strict guidelines, as well as by political unrest, 

with people calling for the resignation of the then President Suharto amid allegation of corruption 

                                                 
64 Unless otherwise stated, much of the information about events in Thailand, Indonesia, Korea, Malaysia, Philippines, 
Chile, and Venezuela is excerpted from the IMF staff reports (www.imf.org), and from Geert Bekaert and Campbell R. 
Harvey’s Chronology of Economic, Political and Financial Events in Emerging Markets 
(http://www.duke.edu/~charvey/Country_risk/chronology). 
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which was intense at that time.65  In May 1998, the macro program was modified and a limited 

degree of macro stability was restored.  Exchange rate strengthened by August 1998, and 

stabilized to about 8,000 rupiah since late 1998.  As we find in this study, stock market liquidity 

in Indonesia is affected during the Hong Kong crisis.  Around the time of the Hong Kong stock 

market crash, the IMF-led package was just formally announced.  At the same time, Moody’s 

downgraded Indonesia’s sovereign credit rating; 16 brokerages were suspended for being 

undercapitalized; S&P downgraded the rating of 15 Indonesian banks; and rupiah was still under 

tremendous pressure.   

As for Korea, market liquidity contagion occurs only from Russia.  Korea sought a $20 

billion loan from the IMF in November 1997.  Initially, the program seemed slow in restoring 

market confidence, and the Korean won was continuously under attack by currency speculators.  

However, the combination of an agreement with private foreign bank creditors on a voluntary 

rescheduling of short-term debt (concluded by January 1998) and rephrasing of the IMF 

arrangement to allow an advancement of drawings succeeded in alleviating short-term foreign 

exchange pressures and permitted stabilization to begin.  The economy and the financial market 

seemed to be recovering well since mid-1999, with interest rates falling below the pre-crisis level 

and won stabilizing to about 1,200 won per US dollar.  However, unemployment rate reached a 

high of 7.6 percent in July 1998, which is the highest monthly rate since 1996, which coincided 

with the Russian turmoil.     

Philippines appeared to be less affected than neighboring countries by the Asian crisis 

and did not undergo similar degree of capital inflows, banking sector distress, and other forms of 

financial upheaval.  Philippines had embarked on a successful IMF-supported program of 

                                                 
65 Rumors about the then President’s health created asmosphere of political instability; fast deterioration of macro 
situation in Korea added to uncertainty; and the development regarding the Alfa bank (a crony bank) were viewed as a 
sign that authorities were not genuinely determined to implement the program as agreed with the IMF. 
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macroeconomic adjustment and structural reforms in the late 1980s and early 1990s, which 

seemed to have enabled it to weather the crisis at a relatively lower cost in terms of output loss, 

unemployment and social dislocation.  Crisis management after mid-1997 was sound, and the 

Philippines adapted its policies including through the floating of the peso, tightening of monetary 

policy and strengthening of the banking and financial system.  However, in spite of the minimal 

effect from the Asian crisis, Philippines was adversely affected by the weather pattern associated 

with el Nino in late 1998, which caused a lot of destruction, leading to increased inflation and 

contracted GDP.  In the Philippines case, which is affected only during the Brazilian crisis, much 

has actually been contributed to the el Nino catastrophe, rather than the Brazilian crisis itself.66   

Malaysia, on the other hand, opted to impose selected capital controls in September 1998, 

and seemed to be affected only during the Hong Kong crisis, which occurred before the 

imposition.  At the onset of the crisis in Thailand, Malaysia experienced sharp devaluations of the 

ringgit and its stock market, with most impacts observed at the end of 1997.  Other issues facing 

Malaysia at that time include current account deficit, rapid growth in domestic demand led by 

large infrastructure projects, strong credit growth, and the potential impact on the banking system.  

Authorities responded to market pressures initially via the foreign exchange market intervention 

and an increase in interest rates, but subsequently allowed ringgit to depreciate.  Following this, 

there was a substantial outflow of capital, via commercial banks and sales of stocks by foreigners.  

Subsequently, in September 1998, Malaysia introduced the selective exchange and capital contols 

as it attempted to recover from the Asian crisis.67       

Compared to the East Asian countries, Latin American countries seem to be more 

affected during any crisis, particularly Venezuela and Chile.  In Venezuela’s case, it can be 

                                                 
66 el Nino is the name of a tropical hurricane which occurred annually from the Pacific, but the effect in 1999 left much 
damage to the economy and infrastructure of Philippines.  
67 The controls took the form of three main measures, i.e. the international non-convertibiity of the ringgit, the pegging 
of  the ringgit to the US dollar, and the requirement for short-term  capitals to stay on-shore for at least 12 months. 
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attributed to the world oil crisis which coincided with the Asian crisis, and to the political 

instability within the country.  As one of the main exporters and members of the Organization of 

Petroleum Exporting Countries (OPEC), declining oil prices have a huge impact on Venezuela.  

For instance, the decline in the oil prices to their lowest level in early 1998 forced the central 

bank to sell at least $80 million to prevent the currency from sliding.     

Chile was dealing with an upward pressure on its exchange rate since the early 1990s, 

due to the inflows of short-term foreign capitals seeking higher interest rates.  It prompted the 

government to introduce the unremunerated reserve requirement (URR)68 on foreign borrowings, 

to promote equity and long-term financing over debt and short-term financing; and subsequently 

to ease the pressure on the exchange rate.  Initially, the URR covered all foreign loans except for 

trade credits.  However, its coverage was extended to non-debt flows, which had become a 

channel for short-term portfolio inflows.69  Over time, however, the URR did not seem to alter 

the composition of capital inflows in favor of the medium- and long-term capital inflows; nor did 

it reduce the magnitude of capital inflows and affect the level of the real exchange rate.  

Subsequently, this control measure was abandoned in September 1998.      

Another observation to note from our findings is that during the Brazilian crisis (the Thai 

crisis), the increased conditional or unconditional correlation tends to occur more in the Asian 

(Latin American) country-markets, than in the other Latin American (Asian) markets in our 

sample.  Our findings differ from previous documentation of stock returns contagion.  The 

propagation of market liquidity contagion during the crisis is more to the countries outside of the 

region where the crisis originates.  In contrast, Bekaert et al. (2003) find that evidence of stock 

returns contagion among Asian countries during the Asian financial crisis is stronger than among 

                                                 
68 The URR is an indirect, price-based measure that operates as an “asymmetric Tobin tax.”  Initially, the rate was 20 
percent, before adjusted to 30 percent in 1992 and 10 percent in June 1998. 
69 Beginning 1996, trade credits by foreign suppliers and importers started to increase gradually, indicating that markets 
may have found a new channel for inflows. 
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Latin American countries during the Mexican peso crisis.  In other words, stock returns contagion 

tends to be more regional.  In addition, Bae et al. (2001) document stronger stock returns 

contagion effect within Latin America than within Asia, which we also document in our study for 

market liquidity contagion.  Bae et al. also find that stock returns contagion from Latin America 

to other regions is more pertinent than contagion from Asia.  However, Sell (2001) suggests that 

the Thai baht crisis perhaps has the most severe consequences on world economy for a crisis 

stemming from a non-industrialized country.  We do not find ample evidence to support neither 

Bae et al.’s or Sell’s claims in our study on market liquidity contagion.  Detailed descriptions of 

our findings during each crisis and for each market liquidity proxy are presented below. 

Thai Crisis.  From Table 2.7, for conditional correlation, we find evidence of contagion 

in the percentage change of turnover ratio and volume during the Thai crisis for only two 

countries, i.e. Chile and Venezuela (see panel A).  The results persist after we perform Forbes and 

Rigobon’s (2002) heteroskedasticity correction, i.e. evidence of contagion is found in both the 

percentage change of turnover ratio and volume for these two countries.  Note from the table that 

the conditional and unconditional correlations for Philippines, Brazil and Mexico are also 

significant for both the percentage change of turnover ratio and volume.  However, feedback 

effects found from these markets to Thailand (as shown earlier in Table 2.5), lead us to not 

reporting that contagion has occurred to these markets. For the Thai crisis, our findings are not 

influenced by the market liquidity proxy used to test for market liquidity contagion, or by the 

heteroskedasticity-correction technique.  

Hong Kong Crisis.  Results for the Hong Kong crisis are presented in panel B.  For 

conditional correlation, we find evidence of contagion in the percentage change of turnover ratio 

during the Hong Kong crisis for eight countries, including three from the Asian region (Indonesia, 

Malaysia and Singapore), three from Latin America (Brazil, Chile and Venezuela), as well as 
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Russia and Japan.  Evidence in the percentage change of volume is also found for the 

abovementioned countries, plus Korea and Philippines.  For unconditional correlation, we find 

significant increases of correlation in the percentage change of turnover ratio for Indonesia, 

Malaysia, Singapore, Russia and Chile; and in the percentage change of volume for Indonesia, 

Singapore, Russia, Chile and Venezuela.   

As shown in Table 2.7, all of the countries (except Korea for the percentage change of 

turnover ratio, and the U.S. for the percentage change of volume) actually exhibit significant 

increases in the conditional correlation with Hong Kong during the crisis.  However, Thailand, 

Philippines, Argentina, Mexico and the U.S. have feedback effects with Hong Kong (refer Table 

5).  Generally, the Hong Kong crisis affects more country markets than the Thai crisis, and also 

spreads to both regional countries (the Asian markets) as well as country-markets in other 

regions.  However, the results differ somewhat (i.e. less number of country-markets affected) 

after adjusting for Forbes and Rigobon’s (2002) heteroskedasticity-correction technique.70   

Russian Crisis.  For conditional correlation, we find evidence of contagion in the 

percentage change of turnover ratio during the Russian crisis for eight countries, including Hong 

Kong, Korea, Brazil, Argentina, Chile, Mexico, Japan and the U.S.  Evidence in the percentage 

change of volume is only found for four countries, i.e. Korea, Mexico, Japan and the U.S.  For 

unconditional correlation, we find significant increases of correlation in the percentage change of 

turnover ratio for seven countries including Hong Kong, Korea, Brazil, Chile, Mexico, Japan and 

the U.S; and in the percentage change of volume for Korea, Mexico and the U.S. (see panel C).  

Note that we actually find Philippines and Singapore with significant increases in conditional 

correlation of the percentage change of turnover ratio, but these two markets have feedback 

effects with Russia (refer Table 2.5).  Therefore, we do not report that contagion has occurred for 

                                                 
70 The results may have been suspected since the variability in the percentage change of market liquidity has only been 
found to be significantly higher in Hong Kong during its own crisis (as explained in the previous section). 
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these markets.  Generally, the findings during the Russian crisis seem to be influenced by the 

proxy used for market liquidity.  We find more evidence of market liquidity contagion in the 

percentage change of turnover ratio than in the percentage change of volume.  However, the 

results are relatively similar based on both the conditional and unconditional correlation 

coefficient. 

Brazilian Crisis.  For conditional correlation, we find evidence of contagion in both the 

percentage change of turnover ratio and volume during the Brazilian crisis for five countries, 

including Hong Kong, Philippines, Singapore, Russia and Mexico (panel D).  For unconditional 

correlation, we find significant increases of correlation in the percentage change of turnover ratio 

for only four of those countries, excluding Mexico; and in percentage change of volume only for 

Hong Kong, Philippines and Russia.  Panel D also shows that Chile experiences a significant 

increase in conditional and unconditional correlations of both the percentage change of turnover 

ratio and volume, but we exclude it because of the feedback effect from Chile to Brazil.  

Generally, our findings indicate that employing Forbes and Rigobon’s heteroskedasticity-

correction technique does not really alter our findings using the (unadjusted) conditional 

correlation.  In addition, our results are not significantly influenced by the choice of market 

liquidity measure used to test for market liquidity contagion during the Brazilian crisis. 

  

2.6 Additional Analyses 

2.6.1 Alternative Normal Period Definition  

Dungey and Zhumabekova (2001) contend that Forbes-Rigobon’s  used in their test is drawn 

from the entire sample, including the high volatility period, whereas the  is drawn from only 

NR
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the high volatility period.71  They further show that the heteroskedasticity correction proposed by 

Forbes-Rigobon is only necessary if one draws all the information from a system estimated across 

both crisis and non-crisis periods under the null of no contagion.  They suggest that a stronger test 

is to estimate crisis and non-crisis variance-covariance matrices separately and test the null of 

whether the unadjusted correlation coefficients are significantly different across the two 

samples.72  In Forbes-Rigobon’s case, this has not generally been done due to the limited degrees 

of freedom in a VAR for the crisis period.  Therefore, we run an additional analysis for an 

alternative identification of the normal period, i.e. by defining the whole sample period (i.e. from 

January 1, 1996 to December 31, 1999) as the normal period instead of just the period before the 

outbreak of the first crisis in our sample, i.e. the Thai baht crisis.      

We perform both the univariate tests and correlation tests and report the detailed test 

results in Table 2.8 and Table 2.9.  Generally, we find fewer evidence of lower market liquidity 

or higher variability of market liquidity using the whole sample period as the normal period.  We 

also document fewer evidence of market liquidity contagion using this alternative definition of 

normal period.  Our findings are consistent with Dungey and Zhumabekova (2001) that using a 

normal period that consists of both the tranquil and crisis periods reduces the possibility of 

detecting contagion during a financial crisis.  A more detailed discussion of our findings is 

presented as follows.      

  

Univariate Test.  We run the same univariate tests (as in section 2.5.1) by comparing the Thai 

crisis period against the whole sample period.  We fail to reject the null hypothesis of not lower 

market liquidity for any of the countries in our sample (panel A of Table 2.8).  We also do not 

find any evidence of higher variability in the percentage change of turnover ratio and volume 

                                                 
71 See also Caporale et al. (2003). 
72 Forbes and Rigobon (2002) claim that using full versus crisis, or normal versus crisis does not impact their results.  
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during the Thai crisis for any country-market.  During the Hong Kong crisis, we find evidence of 

lower liquidity (percentage change of turnover ratio) only in Mexico.73  We also find evidence for 

higher variability of market liquidity (for both percentage change of turnover ratio and volume) in 

Malaysia, Argentina, Chile, and the U.S (see panel B in Table 2.8).   

When we test the Russian crisis period against the whole sample period, we find that only 

in Thailand is the percentage change of turnover ratio significantly lower during the crisis.  For 

variance test, we find significantly higher variability of market liquidity for both proxies in 

Thailand, Hong Kong, Malaysia, Singapore, and Venezuela (panel C in Table 2.8).74  We find 

evidence of lower percentage change of turnover and volume in Thailand and Indonesia during 

the Brazilian crisis (see panel D in Table 2.8).75  For variance test, we find that only Korea has 

significantly higher variability in the percentage change of turnover, and none for the percentage 

change of volume.    

 Generally, we find less evidence of either lower liquidity or higher variability of market 

liquidity using the normal period definition of January 1, 1996 – July 1, 1997 than when using the 

whole sample period.  Our findings support Dungey and Zhumabekova’s (2001) contention 

regarding the effect of the choice of the normal period definition.  

 

Contagion Test.  We re-run the market liquidity contagion analysis using the alternative definition 

of the normal period as the whole sample period.  The contagion test results using the whole 

sample period as the normal period are presented in Table 2.9.  For conditional correlation (z*), 

evidence of contagion in the percentage change of turnover ratio is detected for Malaysia, 

Singapore, Chile and Venezuela during the Thai crisis (Table 2.9 panel A).  Evidence of 
                                                 
73 Note that the t-statistics for Chile is significant, but we do not report this finding since the data series for Chile 
exhibit non-normality.   
74 We do not report the same finding for Japan since its data series exhibit non-normality. 
75 Although the t-statistics for Brazil’s percentage change of turnover ratio is also significant, we do not report this 
finding since the data series exhibit non-normality 
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contagion in the percentage change of volume is only found for Chile and Venezuela.  However, 

for unconditional correlation (Adj-z*), only Malaysia, Chile and Venezuela remain significant for 

the percentage change of turnover ratio, while Chile is the sole affected country-market when the 

correlation coefficient of the percentage change of volume is tested.76   

For conditional correlation, evidence of contagion in the percentage change of turnover 

ratio is detected for Thailand, Indonesia, Singapore, Russia, Brazil and Venezuela during the 

Hong Kong crisis (Table 2.9 panel B).  Evidence of contagion in the percentage change of 

volume is found for Indonesia, Philippines, Singapore, Russia, Brazil and Venezuela.  For 

unconditional correlation, only Russia and Venezuela remain significant for both the percentage 

change of turnover ratio and volume.77   

We find evidence of contagion in (conditional) percentage change of turnover ratio 

during the Russian crisis for Hong Kong, Korea, Brazil, Chile and Japan (Table 2.9 panel C).  

Evidence of contagion in percentage change of volume is found only for Korea, Chile and Japan.  

For unconditional correlation, Hong Kong, Korea, Brazil and Chile have significant increase in 

correlations with Russia in percentage change of turnover ratio, while Korea is the only country 

with significantly increased correlation of percentage change of volume with Russia.78     

During the Brazilian crisis, for conditional correlation, evidence of contagion in both the 

percentage change of turnover ratio and volume is detected only for four Asian countries, i.e. 

Indonesia, Malaysia, Philippines and Singapore.  For unconditional correlation, significant 

increase in correlation of percentage change of turnover ratio is found for Indonesia, Philippines 

                                                 
76 We detect evidence of feedback effects from Philippines, Russia, Brazil and Mexico to Thailand.  Therefore we do 
not report that contagion occurs for these country-markets, even though they have significantly increased correlation 
with Thailand. 
77 We detect evidence of feedback effects from Thailand, Philippines, Chile and the U.S. to Hong Kong.  Therefore we 
do not report that contagion occurs for these country-markets. 
78 We do not report significant findings for Hong Kong (for percentage change of volume), Philippines, Singapore, 
Argentina, Mexico and the U.S. since we find evidence of feedback effects from these countries to Russia. 
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and Singapore; and only for Indonesia and Singapore for percentage change of volume (Table 2.9 

panel D).79

 We document fewer evidence of market liquidity contagion when the alternative 

definition of the normal period is used.  Similar to the univariate test results, our contagion test 

results are consistent with Dungey and Zhumabekova’s (2001) argument that Forbes and 

Rigobon’s (2002) results are limited (low power) by their choice of the normal period definition.  

In particular, we find that when the crisis period is compared against the whole sample period, we 

document fewer evidence of lower market liquidity, higher market liquidity variability, and 

market liquidity contagion compared to when we define the normal period that excludes the crisis 

periods.     

 

2.6.2 Alternative Definition of Crisis Period  

Dungey and Zhumabekova (2001) also find more evidence of contagion during the Asian crisis 

by extending the crisis period window.  They suggest that conclusions regarding non-contagion 

by Forbes and Rigobon (2002) are influenced by their limited (short) crisis window definition.  

We address this issue by re-running our contagion analysis using an alternative (shorter) crisis 

period window of one calendar month after the crisis event.  The results are reported in Table 

2.10a (percentage change of turnover ratio) and Table 2.10b (percentage change of volume). 

 From Table 2.10a, market liquidity contagion during the Thai crisis is found in 

Venezuela for conditional correlation of the percentage change of turnover ratio.  We find 

evidence of market liquidity contagion during the Hong Kong crisis in Brazil for both conditional 

and unconditional correlations.  More evidence of market liquidity contagion is found during the 

Russian crisis, i.e. Hong Kong, Argentina and U.S. for conditional correlation, and Hong Kong 

                                                 
79 We exclude Hong Kong, Chile and Mexico from our findings due to the feedback effects found from these countries 
to Brazil. 
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for unconditional correlation.  Indonesia, Philippines and Mexico seem to be affected during the 

Brazilian crisis for conditional correlation, and only in Philippines and Mexico for unconditional 

correlation.80

 In Table 2.10b (percentage change of volume), no evidence of market liquidity contagion 

is found during the Thai crisis, and only in Brazil during the Hong Kong crisis (for both 

conditional and unconditional correlation).  Evidence of market liquidity contagion is found in 

Hong Kong and Argentina during the Russian crisis for both conditional correlation and 

unconditional correlations.  During the Brazilian crisis, Philippines and Mexico seem to be 

affected for both conditional and unconditional correlations, while Indonesia only for conditional 

correlation.81

 In summary, we find less evidence of market liquidity contagion when we curtail the 

crisis period window to only one month after the beginning of a crisis.  Our findings are 

consistent with Dungey and Zhumabekova’s (2001) contention, that Forbes and Rigobon’s (2002) 

non-contagion results are influenced by their limited (short) crisis period window.  However, a 

financial market crisis is an unstable or a lasting disturbance in the capital markets.  Based on this 

definition, a crisis is expected to have a long-lasting impact on the crisis-origin market as well as 

on the non-crisis-origin market, given a contagion.  Therefore, our initial definition of the crisis 

period window is perhaps more fitting to identify whether a market liquidity contagion has 

occurred during a crisis.        

 

                                                 
80 The increase in correlation coefficients for these countries with the crisis-origin market is significant (Thailand, 
Indonesia, Philippines, Singapore, Chile and Venezuela during the Hong Kong crisis; Singapore, Chile, Mexico and 
Japan during the Russian crisis; and Russia and Japan during the Brazilian crisis, but evidence of feedback effects to 
U.S. are found for these countries.  Therefore, we do not report that contagion occurs for these country-markets. 
81 The increase in correlation coefficients for these countries with the crisis-origin market is significant (Thailand, 
Indonesia, Philippines, Singapore, Chile and Venezuela during the Hong Kong crisis; Singapore, Chile, Mexico and 
Japan during the Russian crisis; and Russia and Japan during the Brazilian crisis.  However, due to evidence of 
feedback effects from these markets to U.S., we do not report that contagion occurs for these country-markets. 
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2.6.3 Testing Contagion with U.S. or Japan as the Channel 

Developed markets have been suggested as the channel through which contagion occurs from one 

emerging market to another emerging market, even when both markets (the crisis-origin country 

and the crisis-affected country) do not share any strong fundamental (trade or financial) links with 

each other (Kaminsky and Reinhart, 2000).  Kaminsky and Reinhart provide evidence of how 

common creditors (e.g. Japanese and U.S. banks) play significant roles in spreading crises from 

one emerging country-market to another during the 1997 crisis and the debt crisis in the 1980s.  

In other words, they find that the probability of predicting a crisis in another market is stronger 

when countries are linked by a common lender (i.e. Japan for East Asian countries, and U.S. for 

Latin American and other countries).   

In order to investigate whether this is the case for countries which may have gotten the 

crisis via a developed market, we re-estimate the covariance matrix of market liquidity between 

U.S. or Japan (as the origin of the shock) and other markets (other than the original crisis-origin 

countries themselves) and test for any significant increase in correlation during each of the crisis.  

We may observe instances where an increase in correlation coefficient exists between a 

developed market and a non-crisis-origin market, even though contagion is not observed between 

the crisis-origin market and the non-crisis-origin market.  Such results will provide support to 

Kaminsky and Reinhart’s findings of the role of the common lender in propagating contagion 

from a crisis-origin country to another non-crisis-origin country during financial crises.    

Table 2.11a (percentage change of turnover ratio) and 2.11b (percentage change of 

volume) report the findings for the U.S. market as the channel, whereas Table 2.12a (percentage 

change of turnover) and 2.12b (percentage change of volume) provide results for the Japanese 

market as the possible channel.  In general, we find some non-overlapping evidence (either via 

U.S. or Japan only) of “market liquidity contagion” during the crises.  Exceptions are found for 
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Philippines (percentage change of turnover ratio) and Thailand (percentage change of volume) 

during the Brazilian crisis, where the crisis could have been propagated via both the U.S. and 

Japan.  Therefore, even though a direct effect (market liquidity contagion) is not detected between 

a crisis-origin country and a non-crisis-origin country, it may have been indirectly affected by its 

strong tie to one of the most developed markets as suggested by Kaminsky and Reinhart (2000).  

A more detailed account of our findings is presented below.       

U.S. as Channel.  In Table 2.11a (percentage change of turnover ratio), we find some 

evidence that the Thai crisis may have been propagated via U.S. to Korea, Malaysia, Russia, 

Brazil, and Mexico based on conditional correlation, and to Korea based on the unconditional 

correlation (panel A).  As for the Hong Kong crisis, we find evidence of propagation via U.S. to 

Korea, Philippines and Argentina for conditional correlation, and to Philippines and Argentina for 

unconditional correlation (panel B).  We only find one evidence of a market liquidity contagion 

via U.S. during the Russian crisis, i.e. Singapore (panel C).  However, we find more evidence of 

the Brazilian crisis being propagated through U.S., i.e. to Thailand, Philippines, Argentina and 

Mexico (panel D).82  

 We find less evidence of a crisis being propagated via the U.S. market when we use the 

percentage change of volume as the market liquidity proxy (Table 2.11b).  Korea, Russia, Brazil 

and Mexico are the countries which seem to receive the effect of the Thai crisis via U.S. for 

conditional correlation, and Korea for unconditional correlation.  The Hong Kong crisis seems to 

propagate to Argentina via U.S. based on both the conditional and unconditional correlations.  

Singapore seems to be affected during the Russian crisis (for conditional correlation), while 

                                                 
82 The increase in correlation coefficient for these countries with U.S. is significant (Philippines, Argentina and Japan 
during the Thai crisis; Russia, Mexico and Venezuela during the Hong Kong crisis; and Malaysia, Philippines and 
Venezuela during the Russian crisis), but feedback effects to U.S. are found for these markets.  Therefore, we do not 
report that contagion via U.S. occurs for these country-markets. 
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Thailand and Philippines during the Brazilian crisis (for both conditional and unconditional 

correlations).83

Japan as Channel.  We also investigate whether a market liquidity contagion could have 

been channeled through Japan.  In Table 2.12a (percentage change of turnover ratio), we do not 

find any evidence of the Thai crisis being channeled through Japan (panel A).  We find a few 

instances of the Hong Kong crisis being propagated via Japan to Indonesia, Singapore and Russia 

for conditional correlation, and to Indonesia for unconditional correlation (panel B).  Evidence of 

propagation via Japan during the Russian crisis are found in Hong Kong and Brazil for 

conditional correlation (panel C).  The Brazilian crisis seems to be propagated via Japan to Hong 

Kong, Philippines, Singapore and Russia for conditional correlation, and only to Singapore for 

unconditional correlation (panel D).84

We also do not find much evidence of a crisis being propagated via Japan when the 

percentage change of volume is used as the market liquidity proxy (Table 2.12b).  No country-

market seems to be affected via Japan during the Thai crisis.  During the Hong Kong crisis, we 

find evidence of propagation to Indonesia, Singapore and Russia for conditional correlation, and 

to Indonesia for unconditional correlation.  Brazil is the only country market which is affected 

during the Russian crisis via Japan (only for conditional correlation).  Thailand, Hong Kong, 

Singapore and Russia seem to be affected via Japan during the Brazilian crisis for conditional 

correlation, and Hong Kong and Singapore for unconditional correlation.85    

                                                 
83 The increase in correlation coefficient for these countries with U.S. is significant (Philippines, Argentina and Japan 
during the Thai crisis; Brazil, Mexico and Venezuela during the Hong Kong crisis; Philippines and Mexico during the 
Russian crisis; and Argentina and Mexico during the Brazilian crisis), but feedback effects to U.S. are found for these 
markets.  Therefore, we do not report that contagion via U.S. occurs for these country-markets. 
84 The increase in correlation coefficient for these countries with Japan is significant (Philippines during the Hong 
Kong crisis; Argentina and Chile during the Russian crisis; and Thailand, Malaysia and Mexico during the Brazilian 
crisis), but feedback effects to Japan are found from these markets.  Therefore, we do not report that contagion via 
Japan occurs for these country-markets. 
85 The increase in correlation coefficient for these countries with Japan is significant (Korea, Philippines, Mexico and 
U.S. during the Thai crisis; Philippines during the Hong Kong crisis; Mexico during the Russian crisis; and Philippines 
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2.7 Conclusions 

This essay examines market liquidity contagion during the Thai baht crisis, the Hong Kong stock 

crisis, the Russian crisis, and the Brazilian crisis.  We investigate whether market liquidity 

changes during these crisis periods, and if there appears to be a contagion associated with these 

changes across country-markets in our sample.  Using two widely available market liquidity 

measures, i.e. the (percentage change of) turnover ratio and trading volume for primarily 

emerging country-markets in East Asia and Latin America, we test whether there is a market 

liquidity contagion during financial crises. 

Financial contagion studies have concentrated on various impacts or signs of contagion in 

the financial or stock markets during a crisis, i.e. falling asset prices in the market, increased 

volatility in asset prices, and increased correlation of asset returns.  The effect on market 

liquidity, however, has not been given much attention, even though one would suspect market 

liquidity to be similarly affected during such a crunch period.  Market liquidity (or liquidity) is an 

important feature of financial asset prices, as verified by the strong relation between stock prices 

and liquidity in the market microstructure literature.  Given the importance of liquidity as one of 

the measures used to gauge the proper functioning of a market and in determining asset returns, 

an increase in the variability and co-movement of asset returns and other economic variables 

between markets during a crisis, evidence of a common liquidity factor among markets, as well as 

recent developments in capital market liberalization in emerging markets, one would suspect 

market liquidity to be similarly affected during crises.   

The financial contagion literature suggests that contagion is channeled in many ways, e.g. 

through an order imbalance (selling exceeding buying) as investors increase their discount rate 

                                                                                                                                                 
and Mexico during the Brazilian crisis), but feedback effects to U.S. are found for these markets. Therefore, we do not 
report that contagion via Japan occurs for these country-markets. 
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and expected returns as compensation for illiquidity, or misinformed investors take actions by 

informed investors as information-based transactions and thus aggravating the contagion effect, 

or via the cross-market rebalancing when investors respond to shocks in one market by 

readjusting their portfolios in other markets thereby transmitting shocks across borders.  Actions 

by global investors have been facilitated by the advancement in technology and infrastructure of 

financial markets, and liberalization of equity markets around the world (especially in emerging 

markets).  These developments in global financial markets (unfortunately or fortunately) have 

also facilitated a channel through which shocks from one market can be transmitted into another 

market within a short time and with a large impact, even without strong fundamental (trade) links 

between them.             

So far, relatively few studies have attempted to document the association between 

financial crises and market liquidity contagion, particularly in a more global context.  Therefore, 

this study investigates the existence of market liquidity contagion during several financial crises, 

which include the Thai baht crisis, the Hong Kong stock crisis, the Russian crisis, and the 

Brazilian crisis.  We employ the correlation approach commonly adopted in financial contagion 

studies.  Under this approach, market liquidity contagion occurs if the correlation between the 

crisis-origin market and non-crisis-origin market increases significantly during the crisis period.  

In addition, we also examine the level and variability of market liquidity measures to complement 

our findings using the correlation approach.  We suspect that the level and variability of (the 

percentage change of) turnover ratio and volume are more severe (i.e. lower level and higher 

variability) during the crisis period than during the normal periods. 

We do not find much support for the notion that market liquidity level is lower during a 

crisis period.  However, we do find some evidence to support the notion that the variability of 

market liquidity is higher during a crisis, especially during the Hong Kong and Russian crises.  
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Therefore, our findings suggest that while market liquidity is affected, it is mostly confined to its 

variability, and not its level.  Interestingly, with the exception of Hong Kong (only higher 

variability), we do not even find lower market liquidity or higher variability in other crisis-origin 

markets (Thailand, Russia and Brazil) during their own crisis.   

As to whether a financial crisis is associated with a market liquidity contagion, we 

generally find limited support for it.  Evidence of market liquidity contagion is mostly found 

during the Hong Kong and the Russian crises.  Fewer indications of such occurrences are found 

during the Brazilian crisis, and less during the Thai crisis.  We also find that several countries’ 

market liquidity tend to be more affected by a crisis elsewhere, i.e. Indonesia, Brazil, Chile and 

Venezuela, regardless of whether the crisis originates from a neighboring country, e.g. Brazil and 

Thailand/Hong Kong or from Russia.  Except for Indonesia, countries which had seeked the IMF 

assistance during the Asian crisis (i.e. Thailand, Korea, and Philippines), or Malaysia (which had 

implemented capital controls in 1998) seem not much affected by market liquidity contagion 

during a crisis.     

Our contagion test results are generally not sensitive to the heteroskedasticity-correction 

technique proposed by Forbes and Rigobon (2002), except during the Hong Kong crisis.  Also, 

using the percentage change of turnover ratio or volume in our analysis does not alter our results 

much.  In addition, our findings also support the arguments that emerging or developing markets 

are more prone to contagious effect from a crisis-origin market.  Market liquidity in developed 

markets in our sample, U.S. and Japan, seem to be affected only during the Russian crisis, 

perhaps due to the LTCM crisis associated with it.  This is consistent with the notion that 

emerging markets are more vulnerable to financial market contagion than developed markets due 

to a more acute information asymmetry in emerging markets.  We also find that contagion test 

 81



results are sensitive to the choice of the normal period definition as well as the limited (shorter) 

crisis period window definition as employed by several previous contagion studies.    

Another observation to note is that during the Brazilian crisis (the Thai crisis), the 

increased conditional or unconditional correlation tends to occur more in the Asian (Latin 

American) country-markets, than in the other Latin American (Asian) markets in our sample.  

Our findings differ from previous documentation of stock returns contagion.  The propagation of 

market liquidity contagion during the crisis is more to the countries outside of the region where 

the crisis originates.  In contrast, Bekaert et al. (2003) find that evidence of stock returns 

contagion among Asian countries during the Asian financial crisis is stronger than among Latin 

American countries during the Mexican peso crisis.  In other words, stock returns contagion tends 

to be more regional.  In addition, Bae et al. (2001) document stronger stock returns contagion 

effect within Latin America than within Asia, which we also document in our study for market 

liquidity contagion.  Bae et al. also find that stock returns contagion from Latin America to other 

regions is more pertinent than contagion from Asia.  However, Sell (2001) suggests that the Thai 

baht crisis perhaps has the most severe consequences on world economy for a crisis stemming 

from a non-industrialized country.  Therefore, we do not find sufficient evidence to support 

neither Bae et al.’s nor Sell’s claims in our study for market liquidity contagion.         
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Figure 2.1:  Equity Market Openings in Selected Emerging Countries 
 

Country 
Official 
Liberalization 
Date 

First ADR 
Introduction 

First Country 
Fund 
Introduction 

Regulatory Change for the 
Official Liberalization Date 

     
Argentina 11/1989 8/1991 10/1991 Free repatriation of capital, 

remittance of dividends 
and capital gains 

 
Brazil 

 
5/1991 

 
1/1992 

 
10/1987 

 
Foreign investment law 

changed, Resolution 1832 
Annex IV stipulates that 
foreign institution can now 
own up to 49 percent of 
voting stock and 100 
percent of non-voting 
stock.  Economy ministers 
approved rules allowing 
direct foreign investments; 
15 percent tax on 
distributed earnings and 
dividends but no tax on 
capital gains.  Foreign 
investment capital must 
remain in country for 6 
years as opposed to 12 
years under previous law.  
Bank debt restructuring 
agreement. 

 
Chile 

 
1/1992 

 
3/1990 

 
9/1989 

 
Liberalization of foreign 

investment, reducing the 
minimum holding period 
and tax on investment 
income. 

 
Indonesia 

 
9/1989 

 
4/1991 

 
1/1989 

 
Minister of Finance allows 

foreigners to purchase up 
to 49 percent of all 
companies listing shares 
on the domestic exchange 
excluding financial firms. 
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Country 
Official 
Liberalization 
Date 

First ADR 
Introduction 

First Country 
Fund 
Introduction 

Regulatory Change for the 
Official Liberalization Date 

 
Korea 

 
1/1992 

 
11/1990 

 
8/1984 

 
Partial opening of the stock 

market to foreigners.  
Foreigners can now own 
up to 10 percent of 
domestically listed firms.  
565 foreign investors 
registered with the 
Securities Supervisory 
Board. 

 
Malaysia 

 
12/1988 

 
8/1992 

 
12/1987 

 
Budget calls for liberalization 

of foreign ownership 
policies to attract more 
foreign investors. 

 
Mexico 

 
5/1989 

 
1/1989 

 
6/1981 

 
Restrictions on foreign capital 

participation in new direct 
foreign investments were 
liberalized substantially. 

 
Philippine
s 

 
6/1991 

 
3/1991 

 
5/1987 

 
Foreign Investment Act is 

signed into law.  The Act 
removes, over 3 years, all 
restrictions on foreign 
investments.  

 
Thailand 

 
9/1987 

 
1/1991 

 
7/1985 

 
Inauguration of the Allen 

Board on  Thailand’s 
Stock Exchange.  The 
Allen Board allows 
foreigners to trade stocks 
of those companies which 
have reached their foreign 
investment limits. 

 
Venezuela 

 
1/1990 

 
8/1991 

 
n.a. 

 
Decree 727 opened foreign 

direct investment for all 
stocks except bank stocks. 

     
Note:  Excerpted from Table 1 and Table 2 in Bekaert et al. (2003a).
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Figure 2.2:  Classification of Normal and Crisis Periods 

Crisis Normal Period Crisis Period 

 
Thai 

 
1/1/1996 – 7/1/1997  
 

 
7/2/1997-10/18/1997  
 

 
Hong Kong 

 
1/1/1996 – 7/1/1997  
 

 
10/19/1997-1/16/1998 

 
Russian 

 
1/1/1996 – 7/1/1997   
 

 
8/17/1998-11/14/1998 

 
Brazilian 

 
1/1/1996 – 7/1/1997   
 

 
1/13/1999-4/12/1999 
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Figure 2.3:  Missing Values by Country-Markets 

Country 
Days of data 

available 
Percentage of missing 

observations 
Thailand 980 6.22% 

Hong Kong 988 5.45% 

Russia 988 5.45% 

Brazil 989 5.36% 

Mexico 1003 4.02% 

Argentine 1001 4.21% 

Chile 999 4.40% 

Venezuela 978 6.41% 

Malaysia 990 5.26% 

Singapore 1004 3.92% 

Indonesia 990 5.26% 

Philippines 996 4.69% 

Korea 984 5.84% 

U.S. 1011 3.25% 

Japan 984 5.84% 
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 Figure 2.4:  List of Interest Rates Proxies for Sample Countries 
 
Country Interest Rates 

Thailand Thailand Deposit 3-month 

Hong Kong Hong Kong Deposit 3-month 

Russia Russia Interbank 90-day 

Brazil Brazil Savings Account 

Malaysia Malaysia Interbank 9-month 

Singapore Singapore Deposit 3-month 

Korea Korea NCD 91-day 

Indonesia Indonesia SBI/DISC 90-day 

Phillippines Phillippines Time Deposit 30-60 days 

Mexico Mexico Cetes 91-day average return 

Argentina Argentina Deposit 90-day 

Chile Chile CD 90-day 

Venezuela Venezuela Saving Deposit  

U.S. U.S. Treasury Bills 3-month 

Japan Japan Bills 3-month 
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Table 2.1a:  Unit Root Test for Log of Market Liquidity Measures 
 
This table provides the Augmented Dickey-Fuller test results for 15 countries in the sample 
during the normal period (1/1/1996 – 7/1/1997), the whole sample period (1/1/1996 – 
12/31/1999), and each of the crisis period.  We run the test from lags 1 to 6, and report the 
results based on the minimum Akaike Information Criteria (AIC).  We run the analysis with 
and without trend factor, and report the result with trend if the trend coefficient is significant (at 
least the 95 percent confidence level).  Otherwise, we report the results without trend.  Log 
turnover is the log of the turnover ratio.  Turnover ratio is the ratio between the daily trading 
volume and the corresponding market value.  Log volume is the log of trading volume.  Trading 
volume is the daily trading volume of the country’s stock market.  Test results for both with and 
without the deterministic trend are reported.  ***, **, and * indicate significance levels of 1 
percent, 5 percent, and 10 percent respectively. 
 

 
Panel A:  Normal Period (1/1/1996 – 7/1/1997) 

  Log Turnover   Log Volume  
 Lag(s) Trend/No Trend AIC Lag(s) Trend/No Trend AIC 
Thailand 6* -4.034*** -104.6734 6* -5.260*** -72.1258 
Hong Kong 6 -5.072*** -809.6884 5 -5.157*** -785.7215 
Indonesia 6* -5.169*** 62.0489 6* -3.336** 77.3503 
Korea 6* -3.283* -707.6781 6* -1.809 -672.9274 
Malaysia 6* -4.153*** -711.8435 6* -4.727*** -694.9633 
Philippines 6* -5.335*** -119.7314 6* -5.026*** -114.8573 
Singapore 3* -4.229*** -587.0751 6* -3.693*** -582.779 
Russia 6* -7.126*** 1232.432 3* -5.947*** 1242.51 
Brazil 6* -2.227 282.8754 6* -0.811 282.6486 
Argentina 6 -4.451*** -318.4661 6 -5.004*** -314.2504 
Chile 6 -6.917*** 413.3058 6 -6.736*** 418.401 
Mexico 6* -6.616*** -149.3874 6 -7.662*** -159.1745 
Venezuela  6 -5.198*** 1224.683 6 -4.627*** 1237.559 
Japan 6* -5.368*** -1089.583 6* -6.081*** -1088.229 
US 6* -7.346*** -2174.851 6* -7.744*** -2188.205 
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Panel B:  Whole Sample Period (1/1/1996 – 12/31/1999) 
  Log Turnover   LogVolume  
 Lag(s) Trend/No Trend AIC Lag(s) Trend/No Trend AIC 
Thailand 5* -4.504*** -81.3789 5* 4.755*** -85.4344 
Hong Kong 5* -3.488** -396.6242 6* 3.255* -391.9181 
Indonesia 5* -4.506*** -131.1863 5* -4.317*** -125.4932 
Korea 4 -3.374** -48.4745 4 -3.290** -40.9479 
Malaysia 5 -4.781*** -452.8268 6 -4.039*** -447.7266 
Philippines 6 -4.631*** -26.6336 6 -4.388*** -21.3047 
Singapore 6 -4.397*** -238.1454 6 -4.393*** -234.6435 
Russia 4* -6.246*** 690.6358 4 -6.188*** 695.3883 
Brazil 6* -4.770*** 2.5121 6 -4.516*** 1.8351 
Argentina 6 -4.873*** -271.2525 6 -4.455*** -261.3994 
Chile 4 -4.424*** -67.0031 4 -4.198*** -60.0297 
Mexico 6* -5.910*** -5.0729 6 -5.627*** 3.3935 
Venezuela  5* -7.465*** 253.6573 5* -7.947*** 250.3407 
Japan 6 -3.828*** -386.1897 6 -4.054*** -384.7323 
US 6 -5.140*** -813.3848 6* -4.772*** -807.8217 

 
Panel C:  Thai Crisis (7/2/1997 – 10/18/1997) 

  Log Turnover   Log Volume  
 Lag(s) Trend/No Trend AIC Lag(s) Trend/No Trend AIC 
Thailand 1* -5.354*** -15.0462 1* -5.676*** -12.2080 
Hong Kong 5 -2.173 -113.0587 5 -2.088 -117.0062 
Indonesia 5 -1.434 1.8493 5 -1.577 3.7373 
Korea 5 -2.662 -100.1639 5 -2.814 -99.9319 
Malaysia 6 -2.172 -61.0664 6 -2.298 -61.9847 
Philippines 4 -2.315 -27.7589 4 -2.485 -30.7205 
Singapore 5 -3.513** -52.7391 5 -3.436** -52.0128 
Russia 2 -2.785* 12.6890 2 -2.464 15.2772 
Brazil 5* -3.956*** -49.6871 3* -5.047*** -40.2102 
Argentina 6* -1.567 -74.0318 6* -3.045 -71.3443 
Chile 6* -1.881 8.0412 6* -3.017 7.3121 
Mexico 3* -3.678** -58.6571 3 -3.499** -55.8728 
Venezuela  2 -3.333** 106.4261 2 -3.188** 117.4173 
Japan 5* -3.715*** -157.8516 5 -4.404*** -150.8326 
US 5 -3.582*** -194.5615 5 -3.142** -195.0197 
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Panel D:  Hong Kong Crisis (10/19/1997 – 1/16/1998) 
  Log Turnover   Log Volume  
 Lag(s) Trend/No Trend AIC Lag(s) Trend/No Trend AIC 
Thailand 5* -3.874** -25.95506 5* -3.895** -22.6640 
Hong Kong 6 -2.242 -53.2813 6 -2.129 -55.4415 
Indonesia 5 -3.148** -19.2292 5 -3.0742 -23.8370 
Korea 5 -1.974 -40.0819 5* -3.186* -39.7795 
Malaysia 5 -4.182*** -7.2530 5 -4.185*** -6.2126 
Philippines 3 -2.335 -37.1441 5 -2.641* -39.4278 
Singapore 5 -4.092 -45.6981 5 -3.967*** -47.1370 
Russia 5 -3.233** .9014 5 -3.087** -1.0189 
Brazil 5 -2.252 -30.2827 5* -3.055 -37.0377 
Argentina 6* -2.516 43.6431 6* -2.627 43.0614 
Chile 5 -3.974*** 94.1702 5 -3.984*** 93.6216 
Mexico 5 -2.646* 4.2879 5 -2.704* 2.3455 
Venezuela  4 -1.587 76.3562 5* -2.647 74.8285 
Japan 6 -2.432 -58.7457 6 -2.340 -58.2286 
US 5 -2.628 -63.9142 2 -2.790 -63.0265 

 
Panel E:  Russian Crisis (8/17/1998 – 11/14/1998) 

  Log Turnover   Log Volume  
 Lag(s) Trend/No Trend AIC Lag(s) Trend/No Trend AIC 
Thailand 2 -2.684* 36.3766 3* -3.754** 37.4045 
Hong Kong 3* -3.997** 30.1552 2 -2.682* 17.6392 
Indonesia 6* -4.339 3.6245 6 -3.347** 12.6970 
Korea 5 -1.744 -50.0261 5 -1.515 -43.0767 
Malaysia 5 -2.173 -8.6715 6 -2.815* -4.3070 
Philippines 5* -2.240 -36.2096 5* -2.070 -29.1309 
Singapore 2 -1.788 -8.2681 5 -1.504 -2.4909 
Russia 2 -3.151** 62.8056 2 -2.937** 66.9637 
Brazil 5 -2.946 -33.8543 5 -2.782* -30.6323 
Argentina 6 -2.265 -40.9971 3 -5.170*** -44.6974 
Chile 3 -3.072** 34.1730 2 -2.741* 35.7036 
Mexico 6 -2.532 -49.8398 6 -2.576 -48.2938 
Venezuela  2 -3.328** 109.9825 2 -3.493** 109.5426 
Japan 6 -1.935 -42.0645 3 -4.806*** -46.2575 
US 2 -1.972 -129.6593 2 -2.455 -136.314 
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Panel F:  Brazilian (1/13/1999 – 4/13/1999) 
  Log Turnover   Log Volume  
 Lag(s) Trend/No Trend AIC Lag(s) Trend/No Trend AIC 
Thailand 3 -2.885* 14.6490 2 -2.782* 16.3629 
Hong Kong 3 -2.236 -72.4790 3 -1.900 -69.7881 
Indonesia 2 -1.632 -5.8976 2 -1.607 -3.8493 
Korea 5 -2.226 -111.2521 5 -1.834 -101.5664 
Malaysia 4 -1.654 -51.5090 4 -1.488 -46.9191 
Philippines 4 -1.852 5.1043 4 -1.829 6.2142 
Singapore 5 -3.233** .9014 6 -1.228 -26.1163 
Russia 2 -2.992** 48.7912 2 -2.626* 51.3849 
Brazil 4 -1.906 -26.5507 4 -1.997 -27.3645 
Argentina 5 -2.359 -16.0456 5 -2.215 -14.3508 
Chile 4 -1.534 26.8467 4 -1.532 25.9693 
Mexico 1 -5.767*** -11.4952 1 -5.799*** -11.1990 
Venezuela  1 -4.264*** 85.8184 5 -2.507 83.9277 
Japan 5 -2.254 -86.7515 5* -3.198* -86.5174 
US 5 -2.247 -208.8646 5 -2.471 -205.8087 
* Indicates trend coefficient is significant 
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Table 2.1b:  Unit Root Test for First Differenced Market Liquidity Measures 
 
This table provides the Augmented Dickey-Fuller (ADF) test results for 15 countries in the 
sample during the normal period (1/1/1996 – 7/1/1997), the whole sample period (1/1/1996 – 
12/31/1999), and each of the crisis period.  We run the analysis from lags 1 to 6, and report the 
results based on the minimum Akaike Information Criteria (AIC).  We run the analysis with 
and without trend factor, and report the result with trend if the trend is significant (at least the 
95 percent confidence level).  Otherwise, we report the results without trend.  Percentage 
change of turnover ratio is the first difference of turnover ratio.  Turnover ratio is the natural 
log of the ratio between the daily trading volume and the corresponding market value.  
Percentage change of volume is the first difference of volume.  Trading volume is the natural 
log of daily trading volume of the country’s stock market.  Test results for both with and 
without the deterministic trend are reported.  ***, **, and * indicate significance levels of 1 
percent, 5 percent, and 10 percent respectively. 
 

 
Panel A:  Normal Period (1/1/1996 – 7/1/1997) 

 Percentage Change of Turnover 
Ratio 

Percentage Change of Volume 

 Lag(s) No Trend AIC Lag(s) No Trend AIC 
Thailand 5 -17.410*** -92.3372 5 -17.495*** -48.5823 
Hong Kong 5 -15.959*** -786.0847 5 -15.810*** -764.3338 
Indonesia 5 -17.112*** 84.7717 5 -17.275*** 101.6273 
Korea 6 -16.100*** -703.1847 6 -16.034*** -660.7992 
Malaysia 5 -17.754*** -698.3428 5 -17.811*** -672.7178 
Philippines 5 -17.403*** -95.2537 5 -17.402*** -85.5319 
Singapore 5 -16.694*** -572.928 5 -16.690*** -560.3161 
Russia 6 -17.153*** 1259.345 6 -16.998** 1272.274 
Brazil 5 -16.184*** 284.2315 5 -16.259*** 284.0496 
Argentina 5 -19.518*** -300.6897 5 -19.531*** -291.3134 
Chile 5 -19.110*** 458.7296 5 -19.079*** 461.1518 
Mexico 5 -17.989*** -109.9845 5 -17.984*** -103.6435 
Venezuela  6 -17.084*** 1246.931 6 -17.144*** 1254.213 
Japan 5 -17.827*** -1064.404 6 -14.499*** -1055.415 
US 5 -17.788*** -2125.725 6 -15.109*** -2133.821 

 92



 
 

Panel B:  Whole Sample Period (1/1/1996 – 12/31/1999) 
 Percentage Change of Turnover 

Ratio 
Percentage Change of Volume 

 Lag(s) No Trend AIC Lag(s) No Trend AIC 
Thailand 5 -10.530*** -65.3068 5 -10.669*** 67.7342 
Hong Kong 6 -8.255*** -387.3056 6 -10.341*** -384.7889 
Indonesia 4 -11.174*** -114.9916 4 -10.962*** -110.9136 
Korea 3 -13.389*** -39.0817 3 -13.272*** -32.9637 
Malaysia 5 -11.000*** -436.5567 5 -10.963*** -434.1038 
Philippines 5 -10.974*** -7.3353 5 -10.943*** -4.7953 
Singapore 5 -10.966*** -220.8914 5 -10.920*** -219.3855 
Russia 6 -10.345*** 718.8789 6 -10.277*** 723.4131 
Brazil 5 -12.649*** 21.3392 5 -12.872*** 19.0448 
Argentina 5 -11.746*** -249.7397 6 -9.120*** -242.9277 
Chile 6 -9.019*** -53.9446 6 -8.964*** -50.6173 
Mexico 5 -11.986*** 25.1727 5 -11.867*** 30.4430 
Venezuela  5 -11.221*** 288.9933 5 -11.217*** 291.3855 
Japan 5 -10.985*** -373.5057 5 -11.098*** -372.2267 
US 5 -11.363*** -789.3132 5 -11.299*** -789.0833 

 
Panel C:  Thai Crisis (7/2/1997 – 10/18/1997) 

 Percentage Change of Turnover 
Ratio 

Percentage Change of Volume 

 Lag(s) No Trend AIC Lag(s) No Trend AIC 
Thailand 5 -6.007*** -7.4769 5 -6.048*** -3.0489 
Hong Kong 1 -8.030*** -102.7388 3 -5.097*** -114.8517 
Indonesia 4 -4.129*** 2.0771 3 -6.439*** 4.3625 
Korea 3 -5.361*** -95.5545 3 -5.442*** -94.7227 
Malaysia 5 -4.337*** -57.9815 5 -4.381*** -58.3115 
Philippines 3 -7.963*** -24.1598 3 -8.108*** -26.3005 
Singapore 5 -4.829*** -44.3726 5 -4.869*** -44.0532 
Russia 6 -5.672*** 17.1572 6 -5.591*** 18.7710 
Brazil 6 -6.418*** -39.0292 6 -19.229*** -38.0829 
Argentina 5 -4.992*** -67.4583 5 -4.997*** -65.5087 
Chile 5 -6.467*** 13.1585 5 -6.470*** 13.1675 
Mexico 1 -11.901*** -48.7299 1 -11.901*** -47.483 
Venezuela  1 -10.640*** 115.3353 1 -10.621*** 116.0278 
Japan 5 -4.744*** -136.1372 5 -4.738*** -135.3789 
US 4 -3.676*** -185.5618 4 -3.652*** -186.8656 
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Panel D:  Hong Kong Crisis (10/19/1997 – 1/16/1998) 
 Percentage Change of Turnover 

Ratio 
Percentage Change of Volume 

 Lag(s) No Trend AIC Lag(s) No Trend AIC 
Thailand 5 -4.308*** -19.3895 5 -4.164*** -17.0934 
Hong Kong 3 -4.498*** -52.2979 3 -4.715*** -54.1582 
Indonesia 2 -3.777*** -13.1004 2 -3.792*** -17.6830 
Korea 4 -3.628*** -37.8558 4 -3.444** -33.0479 
Malaysia 5 -3.970*** 6.420187 5 -4.324*** 5.8522 
Philippines 1 -6.525*** -34.2489 1 -6.751*** -38.6438 
Singapore 5 -3.652*** -36.1855 5 -3.565*** -37.5739 
Russia 3 -4.856*** 8.1740 3 -4.823*** 5.3384 
Brazil 4 -3.068** -26.8324 4 -3.259** -30.8311 
Argentina 5 -5.191*** 46.9778 5 -5.325*** 46.9117 
Chile 5 -5.208*** 104.7439 5 -5.215*** 104.2823 
Mexico 3 -5.729*** 8.5000 3 -5.868*** 6.8200 
Venezuela  3 -6.302*** 77.0719 3 -6.335*** 76.6597 
Japan 5 -3.878*** -54.3275 5 -3.765*** -54.2683 
US 3 -5.888*** -60.2045 3 -5.841*** -58.5869 

 
Panel E:  Russian Crisis (8/17/1998 – 11/14/1998) 

 Percentage Change of Turnover 
Ratio 

Percentage Change of Volume 

 Lag(s) No Trend AIC Lag(s) No Trend AIC 
Thailand 3 -5.727*** 39.4697 3 -5.722*** 45.0183 
Hong Kong 3 -6.015*** 15.6620 3 -6.008*** 21.6427 
Indonesia 3 -6.899*** 14.7940 3 -6.897*** 18.8894 
Korea 3 -4.810*** -49.3050 3 -4.530*** -42.9362 
Malaysia 3 -5.183*** -6.5333 3 -5.123*** -.7026 
Philippines 4 -3.682*** -34.3156 4 -3.553** -27.7397 
Singapore 3 -5.619*** -7.5731 3 -5.584*** -3.3323 
Russia 3 -5.999*** 70.5202 3 -5.878*** 73.9482 
Brazil 5 -3.629*** -28.305 5 -3.896*** -26.2976 
Argentina 5 -7.708*** -37.3967 5 -7.601*** -34.0913 
Chile 1 -9.065*** 39.7236 1 -9.035*** 41.2527 
Mexico 5 -4.701*** -44.9102 5 -4.585*** -43.1335 
Venezuela  5 -5.471*** 119.023 1 -8.655*** 119.3931 
Japan 5 -6.590*** -39.9304 5 -6.837*** -41.4857 
US 1 -7.494*** -127.6404 1 -7.868*** -132.1903 
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Panel F:  Brazilian Crisis (1/13/1999 – 4/13/1999) 
 Percentage Change of Turnover 

Ratio 
Percentage Change of Volume 

 Lag(s) No Trend AIC Lag(s) No Trend AIC 
Thailand 1 -7.975*** 19.1138 1 -7.872*** 22.1272 
Hong Kong 1 -7.117*** -69.9617 1 -6.866*** -68.4251 
Indonesia 1 -9.395*** -5.1201 1* -9.687*** -5.8889 
Korea 4 -3.109** -107.9237 3* -4.841*** -101.5678 
Malaysia 3 -5.668*** -50.5618 3 -5.598*** -49.5243 
Philippines 3* -6.294*** 3.5474 3* -6.184*** 4.2261 
Singapore 5 -5.541*** -28.4614 5* -5.936*** -28.9796 
Russia 1 -7.982*** 55.6943 1 -7.977*** 56.3454 
Brazil 5 -5.405*** -25.2683 5 -5.592*** -25.6893 
Argentina 5 -4.498*** -13.6494 5 -4.556*** -12.6742 
Chile 4 -4.271*** 28.3489 3 -6.418*** 26.5039 
Mexico 4 -4.703*** .4725 3 -6.803*** .0368 
Venezuela  3 -6.734*** 88.4400 3 -6.851*** 86.6416 
Japan 5 -3.248** -83.8900 1 -7.767*** -81.3249 
US 5 -4.186*** -205.4716 5 -3.971*** -201.5426 
* Indicates trend coefficient is significant 
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Table 2.2:  Summary Statistics  
  
This table provides the summary statistics of the turnover ratio and volume variables during the 
normal period (January 1, 1996 to July 1, 1997), the whole sample period (January 1, 1996 to 
December 31, 1999), the Thai crisis (July 2, 1997 to October 18, 1997), Hong Kong crisis 
(October 19, 1997 to January 16, 1998), Russian crisis (August 17, 1998 to November 14, 1998), 
and Brazilian crisis (January 13, 1999 to April 12, 1999).  Turnover is the first difference of the 
log of the turnover ratio.  Turnover ratio is the ratio between the daily trading volume and the 
corresponding market value.  Volume is the first difference of the log of volume.  Volume is the 
daily trading volume of the country’s stock market.   
  

 
Panel A:  Normal Period (1/1/96 – 7/1/1997) 

  Turnover Volume 
Country N Mean Std Dev Median Skewness Kurtosis Mean Std Dev Median Skewness Kurtosis 
Thailand 389 0.0035 0.2735 0.0113 -0.0788 0.8707 -0.0001 0.2694 0.0097 -0.2135 0.5916 
Hong Kong 390 0.0055 0.1793 0.0029 0.4428 3.1183 0.0051 0.1732 0.0051 -0.0319 0.6605 
Indonesia 390 0.0055 0.2560 0.0024 0.5433 1.5947 0.0048 0.2519 0.0065 0.3640 0.8887 
Korea 389 0.0057 -0.2582 0.0007 0.1486 11.1706 0.0038 0.2551 0.0012 0.0557 11.3749 
Malaysia 390 0.0048 0.1923 -0.0110 2.0128 15.8153 0.0036 0.1807 -0.0115 0.8162 3.7931 
Philippines 390 0.0027 0.2767 0.0072 0.0753 2.5657 0.0015 0.2729 0.0090 -0.0645 2.1995 
Singapore 390 0.0022 0.2257 -0.0041 0.6864 3.8194 0.0003 0.2204 -0.0037 0.4273 2.7325 
Russia 385 0.0015 0.7012 -0.0160 2.9925 73.5323 0.0037 0.7007 -0.0168 3.0480 74.9996 
Brazil 390 -0.0042 0.2985 -0.0086 0.0562 0.6618 -0.0032 0.2989 -0.0092 0.0790 0.6531 
Argentina 390 -0.0004 -0.2177 0.0001 0.2690 1.8159 -0.0012 0.2125 -0.0015 -0.0081 0.6226 
Chile 390 0.0005 0.2704 -0.0185 0.1358 1.7186 -0.0006 0.2657 -0.0177 -0.0488 1.0474 
Mexico 390 0.0004 0.3066 -0.0068 0.2435 2.8485 -0.0001 0.3038 -0.0091 0.1669 2.7163 
Venezuela 390 0.0059 0.3867 -0.0100 -0.0194 1.7673 0.0083 0.3876 -0.0037 -0.0020 1.7309 
Japan 388 0.0011 0.1757 -0.0036 0.2342 5.8629 -0.0007 0.1701 -0.0066 -0.1552 4.6180 
US 390 0.0018 0.1219 0.0012 0.4168 9.3885 0.0011 0.1148 0.0016 -0.3760 6.3478 

 
Panel B:  Whole Sample Period 

  Turnover Volume 
Country N Mean Std Dev Median Skewness Kurtosis Mean Std Dev Median Skewness Kurtosis 
Thailand 1042 0.0014 0.2717 -0.0086 0.0922 0.4964 0.0004 0.2760 -0.0071 0.1093 0.4391 
Hong Kong 1043 0.0005 0.2002 -0.0054 -0.0639 4.5120 0.0006 0.2001 -0.0038 -0.2385 4.3920 
Indonesia 1043 0.0022 0.2986 -0.0096 0.4096 2.1217 0.0024 0.2998 -0.0058 0.3784 1.9548 
Korea 1040 0.0026 0.1975 0.0001 0.0655 13.5766 0.0031 0.1995 -0.0024 -0.0159 12.5239 
Malaysia 1043 0.0020 0.2229 -0.0063 0.3614 4.0613 0.0015 0.2220 -0.0059 0.0635 1.6360 
Philippines 1042 0.0010 0.2643 -0.0079 -0.0490 3.6092 0.0005 0.2638 -0.0054 -0.0973 3.3846 
Singapore 1043 0.0003 0.2244 -0.0043 0.3175 2.2740 0.0000 0.2239 -0.0040 0.2189 1.7847 
Russia 1038 0.0013 -0.5026 0.0005 2.9787 103.8499 0.0014 0.5031 -0.0026 3.0296 105.1730 
Brazil 1043 -0.0073 0.3069 0.0055 -2.4397 33.7829 -0.0066 0.3070 0.0032 -2.4376 33.8839 
Argentina 1043 -0.0011 0.2544 0.0016 0.1398 7.0030 -0.0018 0.2533 0.0009 0.1221 7.2165 
Chile 1043 -0.0010 0.3558 -0.0123 -0.0104 3.1148 -0.0014 0.3545 -0.0108 -0.0410 3.1023 
Mexico 1043 -0.0021 0.2775 -0.0046 0.0849 2.0508 -0.0018 0.2767 -0.0051 0.0393 1.9060 
Venezuela 1043 -0.0028 0.4953 0.0027 -0.2067 4.8069 -0.0022 0.4970 0.0031 -0.1952 4.7488 
Japan 1041 -0.0011 0.1701 -0.0019 -0.0343 5.4838 -0.0015 0.1687 -0.0021 -0.1998 4.7552 
US 1043 0.0002 -0.1137 0.0006 0.2283 6.9165 0.0006 0.1105 0.0016 -0.1158 5.3661 
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Panel C:  Thai Crisis 
  Turnover Volume 

Country N Mean Std Dev Median Skewness Kurtosis Mean Std Dev Median Skewness Kurtosis 
Thailand 78 -0.0106 0.2526 -0.0410 0.3415 -0.0256 -0.0100 0.2622 -0.0474 0.4635 0.2614 
Hong Kong 78 -0.0012 0.1422 0.0010 -0.1800 0.4814 -0.0030 0.1400 0.0009 -0.2308 0.2437 
Indonesia 78 0.0159 0.2685 0.0027 0.3740 0.3008 0.0130 0.2716 -0.0051 0.3551 0.2399 
Korea 78 0.0070 0.1633 0.0054 0.4107 0.2236 0.0034 0.1634 -0.0060 0.4161 0.2066 
Malaysia 78 0.0139 0.1983 0.0246 -0.0674 -0.2331 0.0108 0.1947 0.0258 -0.0309 -0.1875 
Philippines 78 0.0115 0.2391 -0.0301 0.4007 0.6578 0.0074 0.2370 -0.0261 0.3782 0.6780 
Singapore 78 0.0109 0.2080 0.0031 0.9617 4.1761 0.0101 0.2084 0.0009 0.9368 4.1714 
Russia 78 0.0093 0.3100 0.0288 -0.0492 0.6973 0.0148 0.3104 0.0376 -0.0230 0.6740 
Brazil 78 -0.0006 0.2364 0.0237 -0.0474 -0.3085 -0.0003 0.2381 0.0243 -0.0137 -0.3589 
Argentina 78 0.0026 0.1879 0.0234 -0.0814 0.8742 0.0039 0.1903 0.0267 -0.0751 0.8923 
Chile 78 0.0082 0.3214 0.0025 -0.0257 0.0256 0.0072 0.3218 0.0001 -0.0192 0.0268 
Mexico 78 -0.0009 0.2407 0.0027 0.0996 0.0382 0.0016 0.2430 0.0037 0.1183 0.0661 
Venezuela 78 -0.0139 0.5586 -0.0176 -0.4160 6.2873 -0.0114 0.5607 -0.0184 -0.4036 6.1564 
Japan 78 0.0029 0.1158 0.0038 0.2302 3.7069 0.0017 0.1164 0.0030 0.1388 3.1789 
US 78 0.0024 0.0919 -0.0017 0.0031 -0.1681 0.0037 0.0925 0.0028 0.0087 -0.2633 

 
Panel D:  Hong Kong Crisis 

  Turnover Volume 
Country N Mean Std Dev Median Skewness Kurtosis Mean Std Dev Median Skewness Kurtosis 
Thailand 65 0.0258 0.2285 0.0173 0.2994 -0.4575 0.0213 0.2359 0.0246 0.3244 -0.3816 
Hong Kong 65 0.0012 0.2062 -0.0070 0.2113 -0.5132 -0.0051 0.2012 -0.0169 0.1738 -0.5931 
Indonesia 65 0.0221 0.2364 -0.0084 0.4508 0.3914 0.0209 0.2283 0.0031 0.3189 0.3774 
Korea 65 0.0243 0.1958 0.0266 -0.0742 1.2182 0.0245 0.2028 0.0327 0.0530 0.7562 
Malaysia 65 0.0088 0.2952 -0.0293 0.0645 0.3328 0.0031 0.3014 -0.0331 0.1170 0.5229 
Philippines 65 0.0161 0.2149 -0.0140 0.2781 -0.4050 0.0138 0.2087 -0.0013 0.1859 -0.5791 
Singapore 65 0.0142 0.2338 -0.0233 0.3976 0.1946 0.0120 0.2280 -0.0179 0.3172 0.1451 
Russia 65 0.0071 0.3083 0.0062 -0.0011 0.1702 0.0016 0.3027 -0.0149 0.0545 0.1300 
Brazil 65 -0.0043 0.2320 0.0043 0.0089 -0.0267 -0.0098 0.2270 -0.0085 0.0218 0.0579 
Argentina 65 -0.0142 0.4466 -0.0208 0.9879 8.3562 -0.0166 0.4462 -0.0248 1.0781 8.9557 
Chile 65 -0.0016 0.6002 0.0216 -0.2042 3.1623 -0.0035 0.5990 0.0223 -0.2025 3.2259 
Mexico 65 -0.0032 0.2921 -0.0080 -0.0774 -0.1923 -0.0044 0.2895 -0.0183 -0.0498 -0.1756 
Venezuela 65 -0.0089 0.4881 0.0071 0.4415 1.1307 -0.0148 0.4874 0.0080 0.4546 1.1869 
Japan 65 0.0091 0.1749 -0.0068 0.2088 2.2714 0.0071 0.1743 0.0004 0.1961 2.0728 
US 65 -0.0017 0.1835 -0.0066 0.3032 1.2726 -0.0013 0.1840 -0.0141 0.3508 1.5182 
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Panel E:  Russian Crisis 
  Turnover Volume 
Country N Mean Std Dev Median Skewness Kurtosis Mean Std Dev Median Skewness Kurtosis 
Thailand 65 -0.0003 0.3493 -0.0147 0.3468 0.3388 0.0061 0.3645 -0.0136 0.4479 0.4271 
Hong Kong 65 0.0031 0.3074 -0.0171 -1.0830 8.0629 0.0086 0.3223 -0.0348 -1.1910 7.8414 
Indonesia 65 0.0063 0.3009 -0.0281 0.2540 0.4826 0.0042 0.3134 -0.0456 0.4040 0.5686 
Korea 65 -0.0013 0.1875 0.0172 -2.0043 8.9555 0.0047 0.1961 0.0272 -1.7802 7.2737 
Malaysia 65 -0.0013 0.2781 -0.0232 0.0381 -0.3038 0.0038 0.2897 -0.0199 0.0558 -0.2546 
Philippines 65 0.0170 0.2269 -0.0249 0.8254 1.0664 0.0210 0.2380 -0.0298 0.8750 1.1210 
Singapore 65 0.0122 0.2692 -0.0083 0.0224 -0.4325 0.0149 0.2813 -0.0130 0.0566 -0.3715 
Russia 65 -0.0149 0.4698 0.0017 -0.5026 0.0814 -0.0214 0.4771 -0.0349 -0.4299 0.0891 
Brazil 65 0.0074 0.2318 0.0083 -0.0212 1.0557 0.0055 0.2333 0.0095 -0.0750 1.1554 
Argentina 65 -0.0145 0.2502 -0.0099 -0.4082 1.3370 -0.0145 0.2520 -0.0133 -0.4008 1.4108 
Chile 65 -0.0082 0.3748 0.0016 -0.2503 0.1143 -0.0090 0.3776 0.0086 -0.2495 0.0819 
Mexico 65 0.0042 0.2194 -0.0229 0.6544 0.4590 0.0050 0.2217 -0.0179 0.5666 0.2590 
Venezuela 65 0.0054 0.6550 -0.0213 0.5609 1.1213 0.0027 0.6602 -0.0176 0.6294 1.1556 
Japan 65 0.0027 0.2146 0.0022 -0.4313 5.4062 0.0021 0.2159 0.0036 -0.4629 4.7859 
US 65 -0.0008 0.1030 -0.0095 -0.0407 0.2719 0.0004 -0.0993 0.0004 -0.0704 0.1700 

 
Panel F:  Brazilian Crisis 

  Turnover Volume 
Country N Mean Std Dev Median Skewness Kurtosis Mean Std Dev Median Skewness Kurtosis 
Thailand 65 0.0008 0.3002 -0.0283 0.0100 0.2545 -0.0002 0.3060 -0.0389 0.0852 0.2786 
Hong Kong 65 0.0068 0.1714 0.0033 0.2106 -0.2313 0.0079 0.1712 0.0149 0.2054 -0.2657 
Indonesia 65 0.0016 0.2502 0.0088 -0.3406 1.4554 0.0023 0.2519 0.0068 -0.3466 1.4749 
Korea 65 -0.0011 0.1165 -0.0172 0.6160 0.5046 0.0017 0.1251 -0.0212 0.7358 0.7397 
Malaysia 65 -0.0019 0.2007 0.0121 0.0358 0.3617 -0.0023 0.2023 0.0051 0.0655 0.5674 
Philippines 65 -0.0082 0.2660 -0.0573 0.5178 0.8580 -0.0077 0.2662 -0.0491 0.5387 0.9160 
Singapore 65 -0.0078 0.2368 -0.0206 -0.1429 0.8895 -0.0061 0.2383 -0.0136 -0.0957 0.8427 
Russia 65 0.0104 0.4129 0.0085 0.5077 0.3029 0.0124 0.4157 0.0061 0.5011 0.2823 
Brazil 65 -0.0073 0.2354 0.0151 0.1930 1.3292 -0.0010 0.2382 0.0214 0.1850 1.3735 
Argentina 65 0.0003 0.2453 -0.0096 -0.2024 0.4819 0.0015 0.2439 -0.0108 -0.2070 0.5157 
Chile 65 -0.0080 0.3161 -0.0150 -0.0174 0.7444 -0.0043 0.3160 -0.0118 -0.0123 0.7112 
Mexico 65 0.0063 0.2656 0.0096 0.2632 0.0259 0.0118 0.2667 0.0136 0.2211 -0.1341 
Venezuela 65 -0.0022 0.5143 -0.0026 -0.6232 3.8831 -0.0044 0.5108 -0.0185 -0.5906 3.6662 
Japan 65 0.0050 0.1481 -0.0124 0.0725 -0.3127 0.0088 0.1510 -0.0173 0.1296 -0.2658 
US 65 -0.0005 0.0646 -0.0069 -0.0290 -0.2942 0.0009 0.0646 -0.0020 -0.0650 -0.3370 
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Table 2.3:  Correlation Matrix between Crisis-Origin Countries and other Non-Crisis-Origin Countries  
 
This table provides the correlation matrix between the crisis origin countries (Thailand, Hong Kong, Russia, and Brazil) and the other 
country markets.  The table displays the Pearson correlation of the percentage change of turnover ratio and volume during the normal 
period (January 1, 1996 to July 1, 1997), the whole sample period (January 1, 1996 to December 31, 1999), the Thai crisis (July 2, 1997 to 
October 18, 1997), the Hong Kong crisis (October 19, 1997 to January 16, 1998), the Russian crisis (August 17, 1998 to November 14, 
1998), and the Brazilian crisis (January 13, 1999 to April 12, 1999).  Percentage change of turnover ratio is the first difference of turnover 
ratio.  Turnover ratio is the natural log of the ratio between the daily trading volume and the corresponding market value.  Percentage 
change of volume is the first difference of volume.  Trading volume is the natural log of daily trading volume of the country’s stock 
market.  The “increase” and “decrease” refer to the number of country-markets with an increase or a decrease in their correlation 
coefficients from the normal period (January 1, 1996 to July 1, 1997) to the crisis period. 
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Panel A:  Percentage Change of Turnover Ratio 
 1/1/1996 – 7/2/1997 1/1/1996 – 12/31/1999 Crisis Period 

 Country Th Hk Rs Br Th Hk Rs Br Th Hk Rs Br 
Thailand 1.000 0.187 0.173 0.100 1.000 0.197 0.089 0.043 1.000 0.155 -0.210 -0.004 
Hong Kong 0.187 1.000 0.003 0.147 0.197 1.000 0.033 0.081 0.198 1.000 0.007 0.121 
Indonesia 0.131 0.238 0.037 0.092 0.163 0.222 0.054 0.050 -0.029 0.246 -0.072 0.100 
Korea 0.191 0.058 0.079 0.026 0.182 0.111 0.065 0.040 0.066 0.116 -0.037 -0.239 
Malaysia 0.241 0.263 0.061 0.125 0.199 0.185 0.011 0.132 0.057 0.266 -0.335 -0.029 
Philippines 0.044 0.117 0.002 -0.040 0.086 0.176 0.038 0.036 -0.115 0.339 -0.167 0.118 
Singapore 0.204 0.325 0.006 0.013 0.227 0.352 0.043 0.050 0.082 0.515 -0.203 0.148 
Russia 0.173 0.003 1.000 -0.008 0.089 0.033 1.000 0.055 -0.006 0.319 1.000 0.381 
Brazil 0.100 0.147 -0.008 1.000 0.043 0.081 0.055 1.000 0.115 0.199 0.082 1.000 
Argentina 0.099 0.159 0.080 0.186 0.118 0.174 0.143 0.202 0.250 0.282 0.047 0.399 
Chile 0.143 0.112 -0.052 0.080 0.093 0.119 0.070 0.126 0.303 0.183 0.052 0.089 
Mexico 0.006 0.098 0.052 0.110 0.065 0.151 0.128 0.173 0.070 0.264 0.251 0.172 
Venezuela -0.061 0.063 -0.061 0.084 0.054 0.040 -0.020 0.078 0.171 0.210 -0.082 0.059 
Japan 0.097 0.033 0.062 0.061 0.181 0.195 0.138 0.059 -0.016 0.136 0.403 0.225 
US 0.114 0.237 0.078 0.151 0.107 0.191 0.126 0.154 0.070 0.378 0.139 0.127 
             
Increase         7 13 11 9 
Decrease         7 1 2 5 
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Panel B:  Percentage Change of Volume 
 1/1/1996 – 7/2/1997 1/1/1996 – 12/31/1999 Crisis Period 

 Country Th Hk Rs Br Th Hk Rs Br Th Hk Rs Br 
Thailand 1.000 0.177 0.176 0.116 1.000 0.207 0.090 0.048 1.000 0.189 -0.203 0.001 
Hong Kong 0.177 1.000 0.003 0.123 0.207 1.000 0.028 0.069 0.196 1.000 0.000 0.092 
Indonesia 0.118 0.194 0.033 0.076 0.168 0.215 0.054 0.044 -0.011 0.221 -0.067 0.087 
Korea 0.164 0.038 0.079 0.040 0.178 0.116 0.062 0.044 0.059 0.170 -0.046 -0.244 
Malaysia 0.211 0.184 0.061 0.089 0.198 0.171 0.011 0.125 0.056 0.288 -0.306 -0.019 
Philippines 0.034 0.073 0.001 -0.055 0.091 0.167 0.035 0.028 -0.116 0.293 -0.181 0.117 
Singapore 0.195 0.281 0.007 -0.005 0.234 0.344 0.042 0.044 0.086 0.487 -0.188 0.154 
Russia 0.176 0.003 1.000 -0.002 0.090 0.028 1.000 0.054 0.004 0.299 1.000 0.390 
Brazil 0.116 0.123 -0.002 1.000 0.048 0.069 0.054 1.000 0.133 0.190 0.071 1.000 
Argentina 0.096 0.095 0.078 0.171 0.120 0.150 0.139 0.196 0.240 0.268 0.045 0.399 
Chile 0.136 0.059 -0.056 0.065 0.088 0.101 0.066 0.119 0.292 0.159 0.041 0.081 
Mexico 0.003 0.054 0.050 0.097 0.062 0.127 0.124 0.169 0.052 0.224 0.240 0.164 
Venezuela -0.050 0.043 -0.065 0.080 0.060 0.037 -0.023 0.076 0.153 0.208 -0.073 0.057 
Japan 0.110 0.027 0.063 0.040 0.189 0.196 0.136 0.051 -0.009 0.120 0.383 0.228 
US 0.108 0.156 0.066 0.136 0.106 0.156 0.114 0.147 0.062 0.364 0.119 0.153 
             
Increase         7 14 10 10 
Decrease         7 - 3 4 

 



Table 2.4:  Univariate Tests – All Crises and Normal Period 
 
This table provides the test results of the difference in the mean (median) and variance of the turnover ratio and volume during the normal 
period and all crisis periods.  The normal period corresponds to the period between January 1, 1996 to July 1, 1997 (N=389).   The crisis 
periods correspond to the Thai crisis(July 2, 1997 to October 18, 1997; N=78); the Hong Kong crisis (October 19, 1997 to January 16, 
1998; N=65); the Russian crisis (August 17, 1998 to November 14, 1998; N=65); and the Brazilian crisis (January 13, 1999 to April 13, 
1999; N=65).  Percentage change of turnover ratio is the first difference of turnover ratio.  Turnover ratio is the natural log of the ratio 
between the daily trading volume and the corresponding market value.  Percentage change of volume is the first difference of volume.  
Trading volume is the natural log of daily trading volume of the country’s stock market.  We test whether crisisljinormaljiH ,,,,0 : μμ ≤  , and 

.  M-W is the Mann-Whitney statistics, while ***, **, and * indicate significance levels of 1 percent, 5 
percent, and 10 percent respectively. 

crisisjinormaljiH ,,
2

,,
2

0 : σσ ≥
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Panel A:  Thai Crisis vs Normal Period 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
  N Mean t-stat M-W Std. Dev. F-stat Levene’s Mean t-stat M-W Std. Dev. F-stat Levene’s 
Thailand 389 

78 
.0035136 
-.0106339 

.42 .814 .0138683 
.0285998 

1.1727 .2623 -.0001263 
-.0100286 

.30 .824 .2694408 
.2621602 

1.0563 .01999 

Hong Kong 390 
78 

.0054659 
-.001224 

.36 .181 .0090781 
.016097 

1.5903 3.4420 .0051414 
-.0029728 

.45 .327 .1731945 
.1400039 

1.5303 3.7890 

Indonesia 390 
78 

.00545879 

.01587361 
-.33 -.214 .25598673 

.26853824 
.9087 .3531 .0048234 

.0130249 
-.26 -.131 .2519043 

.2716325 
.8600 .6761 

Korea 389 
78 

.0056528 

.0069825 
-.06 .027 .2581593 

.1633418 
2.4979 2.8811 .0037567 

.003373 
.02** .161 .2551133 

.1633872 
2.4380 2.7874 

Malaysia 390 
78 

.0048139 

.0139055 
-.38 -.889 .1923204 

.1982614 
.9410 1.2769 .0035541 

.0107858 
-.32 -.772 .1807199 

.1946707 
.8618 1.2718 

Philippines 390 
78 

.0026688 

.0114841 
-.26 .011 .2766647 

.2390885 
1.3390 .0105 .0015135 

.0073852 
-.18 .162 .2729046 

.2370177 
1.3257 .0380 

Singapore 390 
78 

.0022264 

.0108799 
-.31 -.321 .2257251 

.2080249 
1.1774 .9426 .0002633 

.0101232 
-.36 -.319 .2204022 

.2083648 
1.1189 .8914 

Russia 385 
78 

.0014939 

.0093319 
-.16 -.638 .70123642 

.30999833 
5.1169 2.9131 .00365 

.014841 
-.22 -.631 .7007362 

.3103514 
5.0980 2.9972 

Brazil 390 
78 

-.004173 
-.0005632 

-.12 -.251 .2984627 
.2364168 

1.5938 3.3049 -.0031934 
-.0002887 

-.09 -.203 .2988701 
.2381 

1.5756 2.9646 

Argentina 390 
78 

-.0003742 
.0026019 

-.11 -.268 .217666 
.1879202 

1.3416 1.8094 -.0011506 
.0038506 

-.19 -.300 .2124766 
.1903313 

1.2462 1.5218 

Chile 390 
78 

.005139 
.0081915 

-.20 -.344 .2703501 
.3214054 

.7075** 2.7789** -.0006322 
.0071743 

-.20 -.286 .2657378 
.3217525 

.6821** 3.1446** 

Mexico 390 
78 

.0004106 
-.0009016 

.04** .019 .306609 
.2406853 

1.6228 1.8833 -.0000876 
.001644 

-.05 -.032 .303845 
.2430449 

1.5629 1.7503 

Venezuela 390 
78 

.0058804 
-.0138759 

.30 .500 .3867384 
.558605 

.4793*** 3.0696** .0083322 
-.0114395 

.30 .484 .387643 
.5607263 

.4779*** 3.3279** 

Japan 388 
78 

.0011073 

.0028597 
-.11 -.499 .1756784 

.1158477 
2.2997 6.6366 -.0006714 

.0017119 
-.15 -.478 .1700715 

.1164157 
2.1342 6.4742 

US 390 
78 

.0018454 
.002427 

-.05 -.074 .1219299 
.0919316 

1.7591 .7451 .0011151 
.0036921 

-.22 -.099 .1147774 
.0924625 

1.5409 .4839 
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Panel B:  Hong Kong Crisis vs Normal Period 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
  N Mean t-stat M-W Std. Dev. F-stat Levene’s Mean t-stat M-W Std. Dev. F-stat Levene’s 
Thailand 389 

65 
.0035136 
.0257936 

-.62 -.367 .2735256 
.228513 

1.4328 1.2321 -.0001263 
.0212917 

-.60 -.312 .2694408 
.2359342 

1.3042 .6505 

Hong Kong 390 
65 

.0054659 

.0011992 
.17 .289 .1792775 

.2061549 
.7562* 4.5640** .0051414 

-.0051319 
.39 .585 .1731945 

.2011879 
.7411** 5.1667** 

Indonesia 390 
65 

.0054588 

.0221243 
-.49 -.326 .2559867 

.2364147 
1.1724 .5093 .0048234 

.0208879 
-.48 -.377 .2519043 

.2282852 
1.2176 1.0628 

Korea 389 
65 

.0056528 

.0243116 
-.68 -.901 .2581593 

.1957706 
1.7389 .7075 .0037567 

.024483 
-.73 -.861 .2551133 

.2027538 
1.5832 .1740 

Malaysia 390 
65 

.0048139 

.0087776 
-.10 -.028 .1923204 

.2951703 
.4245*** 21.5374*** .0035541 

.0031498 
.01*** .304 .1807199 

.3013751 
.3596*** 26.0364*** 

Philippines 390 
65 

.0026688 

.0160997 
-.45 -.084 .2766647 

.2149393 
1.6568 .7022 .0015135 

.0137949 
-.42 -.091 .2729046 

.2086973 
1.7100 1.0340 

Singapore 390 
65 

.0022264 

.0142374 
-.40 -.195 .2257251 

.2337662 
.9324 1.3899 .0002633 

.0119621 
-.39 -.242 .2224022 

.2280466 
.9341 1.0940 

Russia 385 
65 

.0014939 

.0070893 
-.11 -.540 .7012364 

.3082526 
5.1751 2.4804 .00365 

.0016421 
.04** -.258 .7007362 

.3026663 
5.3602 2.6746 

Brazil 390 
65 

-.004173 
-.0043145 

.00*** -.032 .2984627 
.2320446 

1.6544 3.2092 -.0031934 
-.0098369 

.21 .145 .2988701 
.2269961 

1.7335 4.1092 

Argentina 390 
65 

-.0003742 
-.0141664 

.24 .724 .217666 
.4466083 

.2375*** 26.6379*** -.0011506 
-.016603 

.27 .838 .2124766 
.4462187 

.2267*** 25.8853*** 

Chile 390 
65 

.0005139 
-.0016497 

.03** -.225 .2703501 
.6002394 

.2029*** 58.5975*** -.0006322 
-.0035223 

.04** -.197 .2657378 
.5990387 

.1968*** 60.6381*** 

Mexico 390 
65 

.0004106 
-.0031565 

.09* -.025 .306609 
.2920951 

1.1018 .1973 -.0000876 
-.0043645 

.11* .017 .303845 
.2894621 

1.1018 .1467 

Venezuela 390 
65 

.0058804 
-.0088907 

.23 .454 .3867384 
.4881122 

.6278*** 4.8863** .0083322 
-.0148289 

.36 .579 .387643 
.4873716 

.6326*** 4.1796** 

Japan 388 
65 

.0011073 

.0091129 
-.34 -.460 .1756784 

.1748942 
1.0090 .0324 -.0006714 

.0071193 
-.34 -.409 .1700715 

.1743103 
.9520 .0435 

US 390 
65 

.0018454 
-.0016962 

.15 .662 .1219299 
.1834659 

.4417*** 13.0590*** .0011151 
-.001329 

.10* .688 .1147774 
.1840484 

.3889*** 14.9136*** 
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Panel C:  Russian Crisis vs Normal Period 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
 N Mean t-stat M-W Std. Dev. F-stat Levene’s Mean t-stat M-W Std. Dev. F-stat Levene’s 
Thailand 389 

65 
.0035136 
-.0003293 

.08* .435 .2735256 
.3493467 

.6130*** 6.7175*** -.0001263 
.0060674 

-.13 .408 .2694408 
.3645148 

.5464*** 9.7906*** 

Hong Kong 390 
65 

.0054659 

.0031415 
.06 .176 .1792775 

.3074064 
.3401*** 17.4635*** .0051414 

.0086196 
-.08 .068 .1731945 

.3222544 
.2888*** 26.7912*** 

Indonesia 390 
65 

.0054588 

.0063201 
-.02 .281 .2559867 

.3008846 
.7328** 1.9270* .0048234 

.0042236 
.01 .507 .2519043 

.3134475 
.6459*** 3.2295** 

Korea 389 
65 

.0056528 
-.0012652 

.26 -.383 .2581593 
.1874926 

1.8959 2.0313 .0037567 
.0046539 

-.03 -.702 .2551133 
.196117 

1.6921 1.1388 

Malaysia 390 
65 

.0048139 
-.0013164 

.17 .357 .1923204 
.2780907 

.4783*** 20.6610*** .0035541 
.0038474 

-.01 .216 .1807199 
.2896724 

.3892*** 29.6050*** 

Philippines 390 
65 

.0026688 

.0170449 
-.40 .074 .276647 

.2268948 
1.4868 .6568 .0015135 -.54 .078 .2729046 

.0209721 .2379518 
1.3154 .2266 

Singapore 390 
65 

.0022264 

.0121977 
-.28 -.335 .2257251 

.2691612 
.7033** 8.0096*** .0002633 

.0148726 
-.40 -.338 .2204022 

.2813204 
.6318*** 11.4969*** 

Russia 385 
65 

.0014939 
-.0148874 

.24 -.297 .7012364 
.4697989 

2.2279 .06465 .00365 
-.0213989 

.36 -.006 .7007362 
.4771395 

2.1568 .1028 

Brazil 390 
65 

-.004173 
.0074238 

-.36 -.545 .2984627 
.2317524 

1.6586 5.0681 -.0031934 
.0054915 

-.27 -.520 .2988701 
.2333418 

1.6405 5.0527 

Argentina 390 
65 

-.0003742 
-.0144529 

.47 .334 .217666 
.2501668 

.7570* 1.0633 -.0011506 
-.0145433 

.46 .395 .2124766 
.2520428 

.7107** 1.0469 

Chile 390 
65 

.0005139 
-.008249 

.18 -.120 .2703501 
.3747623 

.5204*** 12.7911*** -.0006322 
-.0089547 

.17 -.124 .2657378 
.3776243 

.4952*** 14.5574*** 

Mexico 390 
65 

.0004106 

.0041895 
-.12 .143 .306609 

.2193772 
1.9534 3.1928 -.0000876 

.0049823 
-.16 .133 .303845 

.2216621 
1.8790 3.0167 

Venezuela 390 
65 

.0058804 

.0053619 
.01*** .361 .3867384 

.6549772 
.3486*** 21.2439*** .0083322 

.0027472 
.07* .520 .387643 

.6602265 
.3447*** 21.5651*** 

Japan 388 
65 

.0011073 

.0027485 
-.06 -.476 .1756784 

.2146105 
.6701** 1.7526* -.0006714 

.0021497 
-.10 -.474 .1700715 

.2158503 
.6208*** 2.6394* 

US 390 
65 

.0018454 
-.0007775 

.16 .172 .1219299 
.1029597 

1.4024 .0058 .0011151 
.0003887 

.05** .159 .1147774 
.0993194 

1.3355 .0305 
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Panel D:  Brazilian Crisis vs Normal Period 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
 N Mean t-stat M-W Std. Dev. F-stat Levene’s Mean t-stat M-W Std. Dev. F-stat Levene’s 
Thailand 389 

65 
.0035136 
.0007981 

.07* .138 .2735256 
.3002498 

.8299 1.1770 -.0001263 
-.0001528 

.00*** .154 .2694408 
.3060365 

.7751* 1.9678 

Hong Kong 390 
65 

.0054659 

.0067536 
-.05 .008 .1792775 

.1713798 
1.0943 .0039 .0051414 

.0079148 
-.12 .016 .1731945 

.1711584 
1.0239 .0049 

Indonesia 390 
65 

.0054588 

.0016403 
.11* -.182 .2559867 

.2502005 
1.0468 .2614 .0048234 

.0023397 
.07* -.172 .2519043 

.2519263 
.9998 .1816 

Korea 389 
65 

.0056528 
-.0010565 

.34 .297 .2581593 
.1165403 

4.9071 8.8698 .0037567 
.0017124 

.10* .258 .2551133 
.1250842 

4.1597 7.3156 

Malaysia 390 
65 

.0048139 
-.0019381 

.26 -.165 .1923204 
.2007124 

.9181 1.4810 .0035541 
-.0022839 

.24 -.148 .1807199 
.2022601 

.7983 1.9869* 

Philippines 390 
65 

.0026688 
-.0081801 

.29 .884 .2766647 
.2660392 

1.0815 .1264 .0015135 
-.007687 

.25 .902 .2729046 
.2661548 

1.0514 .1036 

Singapore 390 
65 

.0022264 
-.0077901 

.33 .076 .2257251 
.2368025 

.9086 .7408 .0002633 
-.0061286 

.21 .043 .2204022 
.2383414 

.8551 1.0374 

Russia 385 
65 

.0014939 

.0104085 
-.14 .017 .7012364 

.4129199 
2.8840 .1289 .00365 

.0124367 
-.14 .058 .7007362 

.4157047 
2.8414 .1252 

Brazil 390 
65 

-.004173 
-.0073154 

.10* .018 .2984627 
.2353609 

1.6081 3.6704 -.0031934 
-.0010286 

-.07 -.158 .2988701 
.2382044 

1.5742 3.4265 

Argentina 390 
65 

-.0003742 
.0002967 

-.02 -.148 .217666 
.2452941 

.7874* 1.3795 -.0044506 
.0014513 

-.09 -.128 .2124766 
.2439098 

.7589* 1.4334 

Chile 390 
65 

.0005139 
-.0080183 

.23 .273 .2703501 
.3160746 

.7316** 1.8148* -.0006322 
-.0042556 

.10* .182 .2657378 
.3160045 

.7072** 2.0955* 

Mexico 390 
65 

.0004106 

.0063093 
-.15 -.047 .306609 

.265584 
1.3328 .3331 -.0000876 

.0117958 
-.30 -.208 .303845 

.2667207 
1.2977 .2287 

Venezuela 390 
65 

.0058804 
-.0022063 

.12* -.232 .3867384 
.5142569 

.5656*** 3.0125** .0083322 
-.004362 

.19 -.143 .387643 
.5108153 

.5759*** 2.8771** 

Japan 388 
65 

.0011073 

.0049633 
-.17 -.208 .1756784 

.1481469 
1.4062 .0182 -.0006714 

.0087851 
-.42 -.335 .1700715 

.1509891 
1.2687 .0078 

US 390 
65 

.0018454 
-.0005257 

.23 .200 .1219299 
.0645995 

3.5626 7.6750 .0011151 
.0009133 

.02** .130 .1147774 
.0645561 

3.1611 8.4279 
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Table 2.5:  Cointegration Test 
 
This table provides the cointegration trace and maximum eigenvalue (ME) test results between a crisis-origin country (Thailand, Hong 
Kong, Russia, or Brazil) and a non-crisis-origin country during the normal period (1/1/96 – 7/1/97), the whole sample period (1/1/96 – 
12/31/99), and each crisis period.  The results correspond to lags = 5.  Percentage change of turnover ratio is the first difference of 
turnover ratio.  Turnover ratio is the natural log of the ratio between the daily trading volume and the corresponding market value.  
Percentage change of volume is the first difference of volume.  Trading volume is the natural log of daily trading volume of the country’s 
stock market.  For the trace test, critical values for H0:  Rank = 0 and H0:  Rank < 1 are 15.41 and 3.76 at the 5 percent significance level, 
and 20.04 and 6.65 at the 1 percent significance level respectively.  For the maximum eigenvalue test, critical values for H0:  Rank = 0 and 
H0:  Rank < 1 are 14.07 and 3.76 at the 5 percent significance level, and 18.63 and 6.65 at the 1 percent significance level respectively.    
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Panel A:  Thai Crisis (7/2/1997 – 10/18/1997) 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
 Null 1/96-7/97 1/96-12/99 Crisis 1/96-7/97 1/96-12/99 Crisis 

Country Hypotheses Trace ME Trace ME Trace ME Trace ME Trace ME Trace ME 
Hong Kong H0: r = 0 

H0: r < 1 
200.0191 
89.0794 

110.9396 
89.0794 

506.3192 
236.1904 

270.1225 
236.1904 

40.2281 
13.3857 

26.8425 
13.3857 

202.4652 
87.3366 

115.1286 
87.3366 

507.6299 
236.0245 

271.6054 
236.0245 

40.1731 
12.6611 

27.5120 
12.6611 

Indonesia H0: r = 0 
H0: r < 1 

213.6101 
99.8857 

113.7244 
99.8857 

538.2642 
261.9174 

276.3468 
261.9174 

46.4045 
18.0279 

28.0775 
18.0279 

216.7070 
102.5416 

114.1654 
102.5416 

543.9826 
262.9203 

281.0623 
262.9203 

47.1471 
19.2173 

27.9298 
19.2173 

Korea H0: r = 0 
H0: r < 1 

220.8489 
101.1933 

119.6556 
101.1933 

544.5665 
256.9280 

287.6385 
256.9280 

38.3140 
13.5354 

24.7787 
13.5354 

221.0996 
101.5188 

119.5808 
101.5188 

537.9961 
255.7579 

282.2383 
255.7579 

39.7351 
14.1731 

25.5620 
14.1731 

Malaysia H0: r = 0 
H0: r < 1 

220.1655 
93.0454 

127.1200 
93.0454 

553.7628 
255.1673 

298.5954 
255.1673 

34.7010 
10.5206 

24.1804 
10.5206 

223.0633 
93.0786 

129.9846 
93.0786 

558.2526 
257.0593 

301.1933 
257.0593 

35.6399 
11.1851 

24.4548 
11.1851 

Philippines H0: r = 0 
H0: r < 1 

206.6157 
97.6962 

108.9195 
97.6962 

536.7506 
246.4979 

290.2526 
246.4979 

50.0523 
22.9800 

27.0723 
22.9800 

209.1814 
97.9255 

111.2560 
97.9255 

537.6815 
247.0535 

290.6280 
247.0535 

51.8102 
23.2072 

28.6030 
23.2072 

Singapore H0: r = 0 
H0: r < 1 

207.0728 
99.8502 

107.2226 
99.8502 

513.2987 
239.1084 

274.1902 
239.1084 

42.6254 
18.0478 

24.5776 
18.0478 

211.1966 
99.2029 

111.9937 
99.2029 

517.9744 
240.4963 

277.4781 
240.4963 

43.4434 
18.6523 

24.7911 
18.6523 

Russia H0: r = 0 
H0: r < 1 

219.5696 
101.5498 

118.0197 
101.5498 

597.8144 
263.8053 

334.0091 
263.8053 

60.7234 
27.5508 

33.1726 
27.5508 

222.8227 
102.9368 

119.8859 
102.9368 

598.0880 
264.3703 

333.7176 
264.3703 

60.0759 
26.2051 

33.8708 
26.2051 

Brazil H0: r = 0 
H0: r < 1 

222.9253 
102.8175 

120.1078 
102.8175 

519.7092 
246.6966 

273.0125 
246.6966 

63.1924 
30.6996 

32.4928 
30.6996 

230.8303 
107.0248 

123.8055 
107.0248 

525.9001 
250.7088 

275.1912 
250.7088 

64.7814 
32.0774 

32.7040 
32.0774 

Argentina H0: r = 0 
H0: r < 1 

219.3509 
98.9035 

120.4474 
98.9035 

563.7465 
271.5971 

292.1494 
271.5971 

41.9057 
14.8963 

27.0094 
14.8963 

220.6526 
98.7328 

121.9198 
98.7328 

567.5174 
274.1780 

293.3394 
274.1780 

41.3510 
14.7848 

26.5662 
14.7848 

Chile H0: r = 0 
H0: r < 1 

225.7592 
109.2605 

116.4986 
109.2605 

590.4908 
267.9099 

322.5809 
267.9099 

46.6957 
22.2707 

24.4250 
22.2707 

229.3312 
112.7544 

116.5769 
112.7544 

592.7905 
269.9560 

322.8345 
269.9560 

46.8863 
22.5835 

24.3028 
22.5835 

Mexico H0: r = 0 
H0: r < 1 

245.8576 
93.2341 

122.6235 
93.2341 

528.0527 
230.6261 

297.4266 
230.6261 

51.9678 
23.7220 

28.2458 
23.7220 

218.6358 
93.3995 

125.2363 
93.3995 

530.9950 
231.2178 

299.7772 
231.2178 

51.2761 
23.1401 

28.1361 
23.1401 

Venezuela H0: r = 0 
H0: r < 1 

208.7263 
92.7535 

115.9728 
92.7535 

561.6693 
265.2250 

296.4444 
265.2250 

47.6084 
22.8080 

24.8005 
22.8080 

211.7769 
93.8743 

117.9026 
93.8743 

562.1583 
267.2728 

294.8855 
267.2728 

47.9912 
22.1906 

25.8006 
22.1906 

Japan  H0: r = 0 
H0: r < 1 

197.6728 
78.7435 

118.9293 
78.7435 

496.3715 
213.9371 

282.4344 
213.9371 

48.3026 
18.5604 

29.7432 
18.5604 

197.8521 
78.3565 

119.4955 
78.3565 

497.6636 
215.0073 

282.6265 
215.0073 

48.7522 
18.5615 

30.1907 
18.5615 

U.S. H0: r = 0 
H0: r < 1 

199.9183 
88.3697 

111.5486 
88.3697 

513.6960 
239.3398 

274.3562 
239.3398 

44.1276 
14.6007 

29.5269 
14.6007 

203.4538 
88.2113 

115.2425 
88.2113 

520.3858 
243.2490 

277.1368 
243.2490 

42.5808 
14.1737 

28.4070 
14.1737 
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Panel B:  Hong Kong Crisis (10/19/1997 – 1/16/1998) 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
 Null 1/96-7/97 1/96-12/99 Crisis 1/96-7/97 1/96-12/99 Crisis 

Country Hypotheses Trace ME Trace ME Trace ME Trace ME Trace ME Trace ME 
Thailand H0: r = 0 

H0: r < 1 
200.0191 
89.1794 

110.9396 
89.0794 

506.3129 
236.1904 

270.1225 
236.1904 

27.4992 
11.7641 

15.7351 
11.7641 

202.4652 
87.3366 

115.1286 
87.3366 

507.6299 
236.0245 

271.6054 
236.0245 

29.1329 
11.7146 

17.4183 
11.7146 

Indonesia H0: r = 0 
H0: r < 1 

200.1423 
87.0230 

113.1193 
87.0230 

536.0247 
230.9831 

305.0415 
230.9831 

30.4659 
8.8377 

21.6281 
8.8377 

192.7507 
85.9665 

106.7842 
85.9665 

535.6704 
229.5131 

306.1574 
229.5131 

34.1808 
8.4738 

25.7070 
8.4738 

Korea H0: r = 0 
H0: r < 1 

203.0870 
89.0283 

114.0587 
89.0283 

511.9296 
233.7799 

278.1497 
233.7799 

31.8936 
9.8668 

22.0268 
9.8668 

198.5482 
86.9273 

111.6209 
86.9273 

506.0369 
233.1308 

272.9061 
233.1308 

33.8096 
11.5693 

22.2403 
11.5693 

Malaysia H0: r = 0 
H0: r < 1 

198.4007 
90.7550 

107.6457 
90.7550 

531.1716 
234.4263 

296.7453 
234.4263 

25.7759 
10.6521 

15.1238 
10.6521 

189.8822 
88.4963 

101.3859 
88.4963 

528.3002 
232.1146 

296.1856 
232.1146 

27.7837 
10.6002 

17.1834 
10.6002 

Philippines H0: r = 0 
H0: r < 1 

194.4173 
86.9184 

107.4989 
86.9184 

515.3688 
233.7389 

281.6299 
233.7389 

31.9569 
11.9738 

19.9831 
11.9738 

186.2134 
85.0657 

101.1477 
85.0657 

510.9244 
230.4807 

280.4437 
230.4807 

35.5955 
12.2562 

23.3393 
12.2562 

Singapore H0: r = 0 
H0: r < 1 

203.1321 
86.5263 

116.6059 
86.5263 

515.8523 
235.9371 

279.9152 
235.9371 

32.4497 
8.2271 

24.2226 
8.2271 

194.1958 
85.3374 

108.8584 
85.3374 

511.0064 
232.4166 

278.5898 
232.4166 

33.9850 
8.1078 

25.8771 
8.1078 

Russia H0: r = 0 
H0: r < 1 

207.4372 
86.9276 

120.5096 
86.9276 

575.3803 
231.0062 

344.3742 
231.0062 

41.5951 
9.5918 

32.0034 
9.5918 

204.5879 
85.4484 

119.1395 
85.4484 

572.8917 
231.2244 

341.6673 
231.2244 

43.1238 
10.0922 

33.0316 
10.0922 

Brazil H0: r = 0 
H0: r < 1 

220.5819 
94.6879 

125.8940 
94.6879 

504.5498 
236.6818 

267.8680 
236.6818 

27.0625 
10.8792 

16.1800 
10.8792 

218.1302 
89.7802 

128.3499 
89.7802 

506.0195 
236.1869 

269.8326 
236.1869 

28.3401 
11.1552 

17.1849 
11.1552 

Argentina H0: r = 0 
H0: r < 1 

195.1060 
92.2731 

102.8330 
92.2731 

549.4189 
227.6678 

321.7511 
227.6678 

35.5402 
13.5641 

21.9761 
13.5641 

189.4428 
87.9990 

101.4438 
87.9990 

547.7926 
226.0255 

321.7672 
226.0255 

37.5982 
15.3284 

22.2699 
15.3284 

Chile H0: r = 0 
H0: r < 1 

209.6718 
92.5241 

117.1477 
92.5241 

575.3391 
244.9138 

330.4253 
244.9138 

36.3437 
13.7854 

22.5583 
13.7854 

203.2983 
89.0111 

114.2873 
89.0111 

571.9829 
242.7600 

329.2229 
242.7600 

37.5857 
15.4984 

22.0873 
15.4984 

Mexico H0: r = 0 
H0: r < 1 

191.9392 
89.0740 

102.8652 
89.0740 

507.4025 
221.1171 

286.2854 
221.1171 

34.6208 
10.7388 

23.8820 
10.7388 

187.4710 
85.9257 

101.5453 
85.9257 

505.9092 
220.8690 

285.0402 
220.8690 

34.1711 
10.9266 

23.2445 
10.9266 

Venezuela H0: r = 0 
H0: r < 1 

191.5440 
92.5126 

99.0314 
92.5126 

537.4798 
237.3003 

300.1795 
237.3003 

37.5123 
13.5016 

24.0107 
13.5016 

185.6197 
88.2825 

97.3372 
88.2825 

535.6412 
236.9863 

297.6549 
236.9863 

39.8891 
15.1718 

24.7173 
15.1718 

Japan  H0: r = 0 
H0: r < 1 

177.4725 
74.7361 

102.7364 
74.7361 

470.6723 
208.0801 

262.5923 
208.0801 

27.8075 
10.4252 

17.3823 
10.4252 

173.0315 
75.4789 

97.5525 
75.4789 

508.7022 
205.8778 

302.8245 
205.8778 

28.3586 
9.7976 

18.5610 
9.7976 

U.S. H0: r = 0 
H0: r < 1 

190.0556 
82.8780 

107.1776 
82.8780 

503.5260 
205.9558 

297.5701 
205.9558 

40.7583 
12.2900 

28.4683 
12.2900 

187.4676 
78.9254 

108.5422 
78.9254 

469.6096 
212.1360 

257.4736 
212.1360 

42.7129 
13.5175 

29.1955 
13.5175 
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Panel C:  Russian Crisis (8/17/1998 – 11/14/1998) 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
 Null 1/96-7/97 1/96-12/99 Crisis 1/96-7/97 1/96-12/99 Crisis 

Country Hypotheses Trace ME Trace ME Trace ME Trace ME Trace ME Trace ME 
Thailand  
 

H0: r = 0 
H0: r < 1 

219.5696 
101.5498 

118.0197 
101.5498 

597.8144 
263.8053 

334.0091 
263.8053 

48.8331 
21.0394 

27.7936 
2.0394 

222.8227 
102.9368 

119.8859 
102.9368 

598.0880 
264.3703 

333.7176 
264.3703 

46.0168 
18.3844 

27.6324 
18.3844 

Hong Kong H0: r = 0 
H0: r < 1 

207.4372 
86.9276 

120.5096 
86.9276 

575.3803 
231.0062 

344.3742 
231.0062 

45.8813 
16.7107 

29.1706 
16.7107 

204.5879 
85.4484 

119.1395 
85.4484 

572.8917 
231.2244 

341.6673 
231.2244 

44.5250 
16.8616 

27.6634 
16.8616 

Indonesia H0: r = 0 
H0: r < 1 

225.5093 
99.7786 

125.7307 
99.7786 

603.1413 
257.9557 

345.1856 
257.9557 

45.8438 
14.3094 

31.5344 
14.3094 

224.7729 
99.0926 

125.6802 
99.0926 

605.8470 
259.2523 

346.5947 
259.2523 

42.0806 
12.2550 

29.8256 
12.2550 

Korea H0: r = 0 
H0: r < 1 

225.3829 
105.6603 

119.7226 
105.6603 

593.4997 
266.7151 

326.7846 
266.7151 

39.4851 
8.7851 

30.7001 
8.7851 

222.3133 
102.9931 

119.3202 
102.9931 

586.0693 
261.6175 

324.4518 
261.6175 

38.4044 
8.1595 

30.2449 
8.1595 

Malaysia H0: r = 0 
H0: r < 1 

212.9962 
95.8862 

117.1100 
95.8862 

600.6829 
269.0959 

331.5870 
269.0959 

41.8815 
13.8595 

28.0219 
13.8595 

212.5245 
96.0578 

116.4667 
96.0578 

602.1177 
273.0078 

329.1099 
273.0078 

39.2439 
14.0467 

25.1973 
14.0467 

Philippines H0: r = 0 
H0: r < 1 

226.2175 
102.7784 

123.4391 
102.7784 

594.8335 
257.4183 

337.4152 
257.4183 

39.8629 
12.1580 

27.7049 
12.1580 

225.2054 
102.2938 

122.9116 
102.2938 

590.8709 
257.0276 

333.8433 
257.0276 

37.5674 
10.7673 

26.8001 
10.7673 

Singapore H0: r = 0 
H0: r < 1 

216.2982 
98.7785 

117.5197 
98.7785 

578.2283 
240.7449 

337.4833 
240.7449 

38.6010 
11.3705 

27.2305 
11.3705 

215.5205 
98.9886 

116.5319 
98.9886 

579.6232 
242.7719 

336.8513 
242.7719 

38.0883 
10.8312 

27.2572 
10.8312 

Brazil H0: r = 0 
H0: r < 1 

240.4174 
116.8574 

123.5600 
116.8574 

584.7353 
255.6814 

329.0539 
255.6814 

36.4229 
8.3865 

28.0365 
8.3865 

243.6252 
116.5421 

127.0831 
116.5421 

586.3409 
259.3728 

326.9681 
259.3728 

35.5530 
8.9275 

26.6255 
8.9275 

Argentina H0: r = 0 
H0: r < 1 

221.0160 
100.9126 

120.1033 
100.9126 

622.4432 
271.3886 

351.0546 
271.3886 

63.9532 
20.9463 

43.0069 
20.9463 

218.1156 
99.5438 

118.5718 
99.5438 

620.0228 
272.4060 

347.6169 
272.4060 

64.9333 
19.2002 

45.7331 
19.2002 

Chile H0: r = 0 
H0: r < 1 

236.8094 
112.3445 

124.4649 
112.3445 

655.2828 
310.9524 

344.3305 
310.9524 

60.2321 
24.6764 

35.5557 
24.6764 

236.1452 
112.0188 

124.1264 
112.0188 

653.5274 
309.2585 

344.2689 
309.2585 

58.8179 
22.8366 

35.9813 
22.8366 

Mexico H0: r = 0 
H0: r < 1 

225.0426 
99.7087 

125.3338 
99.7087 

594.3061 
237.8915 

354.4145 
239.8915 

39.7334 
10.9232 

28.8102 
10.9232 

223.8792 
99.0650 

124.8143 
99.0650 

592.6125 
241.3090 

351.3035 
241.3090 

37.3014 
10.6297 

26.6717 
10.6297 

Venezuela H0: r = 0 
H0: r < 1 

215.5313 
95.3739 

120.1574 
95.3739 

616.5604 
284.3202 

332.2403 
284.3202 

58.2045 
23.6163 

34.5882 
23.6163 

213.2035 
94.0636 

119.1400 
94.0636 

612.2732 
283.8745 

328.3987 
283.8745 

56.4867 
22.8720 

33.6148 
22.8720 

Japan  H0: r = 0 
H0: r < 1 

204.0681 
78.8606 

125.2076 
78.8606 

562.4871 
212.1105 

350.3766 
212.1105 

57.3354 
25.9821 

31.3533 
25.9821 

203.9582 
79.4151 

124.5431 
79.4151 

561.1967 
214.2764 

346.9202 
214.2764 

56.8959 
24.0520 

32.8439 
24.0520 

U.S. H0: r = 0 
H0: r < 1 

211.3993 
89.4153 

121.9841 
89.4153 

581.5895 
232.0258 

349.5638 
232.0258 

38.7855 
12.3235 

38.7855 
12.3235 

212.0004 
91.0988 

120.9016 
91.0988 

584.4353 
237.9862 

346.4491 
237.9862 

38.7000 
14.4220 

24.2780 
14.4220 
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Panel D:  Brazilian Crisis (1/13/1999 – 4/13/1999) 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
 Null 1/96-7/97 1/96-12/99 Crisis 1/96-7/97 1/96-12/99 Crisis 

Country Hypotheses Trace ME Trace ME Trace ME Trace ME Trace ME Trace ME 
Thailand 
 

H0: r = 0 
H0: r < 1 

222.9253 
102.8175 

120.1078 
102.8175 

519.7092 
246.6966 

273.0125 
246.6966 

36.8051 
11.8469 

24.9582 
11.8469 

230.8303 
107.0248 

123.8055 
107.0248 

525.9001 
250.7088 

275.1912 
250.7088 

37.7164 
11.5295 

26.1868 
11.5295 

Hong Kong H0: r = 0 
H0: r < 1 

220.5819 
94.6879 

125.8940 
94.6879 

504.5498 
236.6818 

267.8680 
236.6818 

38.5126 
13.3760 

25.1367 
13.3760 

218.1302 
89.7802 

128.3499 
89.7802 

506.0195 
236.1869 

269.8326 
236.1869 

39.5742 
12.7657 

26.8085 
12.7657 

Indonesia H0: r = 0 
H0: r < 1 

237.0862 
112.1048 

124.9814 
112.1048 

528.2207 
254.4025 

273.8182 
254.4025 

37.5832 
14.2674 

23.3158 
14.2674 

235.8942 
107.9270 

127.9672 
107.9270 

531.8479 
257.0340 

274.8138 
257.0340 

38.0322 
12.7321 

25.3002 
12.7321 

Korea H0: r = 0 
H0: r < 1 

233.1754 
108.4931 

124.6823 
108.4931 

523.0856 
252.4961 

270.5894 
252.4961 

29.9701 
7.9605 

22.0095 
7.9605 

233.8834 
106.4111 

127.4724 
106.4111 

519.5171 
255.4562 

264.0610 
255.4562 

31.6633 
7.3018 

24.3614 
7.3018 

Malaysia H0: r = 0 
H0: r < 1 

233.3692 
103.9425 

129.4267 
103.9425 

535.8664 
255.1036 

280.7628 
255.1036 

48.6410 
17.3566 

31.2845 
17.3566 

231.2324 
99.0408 

132.1916 
99.0408 

538.9368 
258.6587 

280.2781 
258.6587 

50.5113 
17.5642 

32.9472 
17.5642 

Philippines H0: r = 0 
H0: r < 1 

226.6406 
99.7511 

126.8895 
99.7511 

524.0939 
252.1814 

271.9126 
252.1814 

42.2361 
17.5962 

24.6399 
17.5962 

225.3390 
97.9085 

127.4305 
97.9085 

523.9766 
251.6049 

272.3717 
251.6049 

42.8240 
16.2549 

26.5691 
16.2549 

Singapore H0: r = 0 
H0: r < 1 

238.1928 
109.3471 

128.8457 
109.3471 

508.3806 
250.4145 

257.9661 
250.4145 

44.9250 
20.0103 

24.9147 
20.0103 

237.7292 
103.2623 

134.4669 
103.2623 

508.8267 
249.3259 

259.5008 
249.3259 

46.6151 
19.6395 

26.9756 
19.6395 

Russia H0: r = 0 
H0: r < 1 

240.4174 
116.8574 

123.5600 
116.8574 

584.7353 
255.6814 

329.0539 
255.6814 

41.7598 
10.2969 

31.4629 
10.2969 

243.6252 
116.5421 

127.0831 
116.5421 

586.3409 
259.3728 

326.9681 
259.3728 

43.9973 
10.0065 

33.9908 
10.0065 

Argentina H0: r = 0 
H0: r < 1 

234.5809 
102.4422 

132.1387 
102.4422 

545.6739 
256.7920 

288.8819 
256.7920 

44.3759 
17.4761 

26.8998 
17.4761 

234.8646 
100.1576 

134.7070 
100.1576 

549.6370 
259.5760 

290.0610 
259.5760 

45.6357 
17.1995 

28.4362 
17.1995 

Chile H0: r = 0 
H0: r < 1 

238.0491 
115.3169 

122.7323 
115.3169 

586.5837 
243.6258 

342.9579 
243.6258 

49.7682 
15.0844 

34.6838 
15.0844 

239.1377 
114.0203 

125.1175 
114.0203 

588.0813 
244.6124 

343.4689 
244.6124 

51.7351 
16.0536 

35.6815 
16.0536 

Mexico H0: r = 0 
H0: r < 1 

227.6886 
100.9306 

126.7580 
100.9306 

507.2588 
248.6039 

258.6549 
248.6039 

49.5564 
19.6575 

29.8989 
19.6575 

230.1106 
99.9105 

130.2001 
99.9105 

512.2091 
250.3331 

261.8760 
250.3331 

51.1088 
20.1839 

30.9249 
20.1839 

Venezuela H0: r = 0 
H0: r < 1 

231.6065 
89.2367 

142.3698 
89.2367 

547.3278 
254.4646 

292.8631 
254.4646 

47.1404 
22.1673 

24.9731 
22.1673 

233.1800 
89.9228 

143.2571 
89.9228 

548.5769 
257.4807 

291.0962 
257.4807 

49.8817 
22.6833 

27.1984 
22.6833 

Japan  H0: r = 0 
H0: r < 1 

204.4196 
82.1611 

122.2585 
82.1611 

480.1614 
214.3001 

265.8613 
214.3001 

31.9129 
8.3579 

23.5550 
8.3579 

206.1255 
79.7640 

126.3615 
79.7640 

483.0582 
215.1145 

267.9436 
215.1145 

33.2075 
8.2174 

24.9901 
8.2174 

U.S. H0: r = 0 
H0: r < 1 

210.0184 
85.9326 

124.0858 
85.9326 

487.7085 
229.6071 

258.1014 
229.6071 

42.4982 
15.3394 

27.1588 
15.3394 

215.7540 
88.8054 

126.9486 
88.8054 

499.0616 
236.4290 

262.6326 
236.4290 

40.6244 
13.1245 

27.4999 
13.1245 
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Table 2.6:  Granger-Causality Test  
 
This table provides the Granger-causality test results of the error correction model between the crisis-origin 
countries (Thailand, Hong Kong, Russia, and Brazil) and other stock markets in the sample during each crisis period 
and the normal period.  1/96 – 7/97 is the normal period window, while 1/96 – 12/99 is the whole sample period.   
==> Th/Hk/Rs/Br indicates that a country Granger-causes the Thai/Hong Kong/Russian/Brazilian market, while 
Th/Hk/Rs/Br ==> indicates that the Thai/Hong Kong/Russian/Brazilian market Granger-causes the other market.  
The results presented below correspond to the lag-5 length.  Percentage change of turnover ratio is the first 
difference of turnover ratio.  Turnover ratio is the natural log of the ratio between the daily trading volume and the 
corresponding market value.  Percentage change of volume is the first difference of volume.  Trading volume is the 
natural log of daily trading volume of the country’s stock market.  ***, **, * indicate significance level of 1 
percent, 5 percent, and 10 percent respectively.   
 

Panel A:  Thai Crisis (7/2/1997 – 10/18/1997) 

 Percentage Change of Turnover Ratio Percentage Change of Volume 
  1/96 – 7/97  Crisis Period  1/96 – 12/99 1/96 – 7/97 Crisis Period 1/96 – 12/99 

 N Th Th  N Th Th  N Th Th  Th Th  Th Th  Th Th  

Hong Kong 389 3.6 11.16** 75 7.35 11.78** 1031 5.63 15.58*** 3.72 11.56** 7.54 12.18** 6.6 10.72* 
Indonesia 389 3.84 5.25 75 5.32 2.42 1031 9.48* 8.87 3.23 5.16 4.44 2.85 1.15 5.57 
Korea 389 4.38 3.55 75 6.38 2.83 1031 2.84 9.46* 5.15 3.45 5.56 3.49 3.73 5.17 
Malaysia 389 11.05* 8.53 75 6.02 2.06 1029 3.34 2.39 11.92** 8.38 6.62 1.9 4.4 6.26 
Philippines 389 3.45 4.16 75 14.57*** 4.19 1031 1.41 5.36 3.66 3.85 15.82*** 4.22 7.77 12.06** 
Singapore 389 5.13 2.69 75 4.56 2.3 1029 3 9.21 5.71 2.93 5.21 2.38 12.72** 7.41 
Russia 385 8.47 12.46** 71 9.9* 5.15 1031 19.57*** 10.11* 8.95 12.38** 9.4* 6.92 15.79*** 5.76 
Brazil 389 3.75 11.13** 75 20.66*** 23.48*** 1031 10.91* 7.75 3.96 10.41* 21.82*** 22.88*** 2.35 24.55*** 
Argentina 389 13.62** 4.12 75 12.89** 14.93** 1031 13.97** 5.54 14.26** 4.58 12.03** 13.39** 19.65*** 15.13*** 
Chile 389 3.73 4.29 75 5.66 5.41 1031 8.93 2.25 3.7 4.28 6.03 6.04 9 1.49 
Mexico 389 10.96* 1.35 75 11.71** 9.1 1031 17.17*** 6.19 10.94* 1.48 11.52** 8.51 11.95** 3.45 
Venezuela 389 1.43 9.5* 75 8.92* 2.31 1031 0.55 6.22 1.61 9.77* 8.22 2.92 3.12 5.84 
Japan 388 11.54** 12.09** 74 20.63*** 6.53 1031 7.58 17.47*** 11.61** 10.77* 19.5*** 6.75 9.85* 7.31 
U.S. 389 11.55* 6.36 75 15.67*** 5.11 1031 26.29*** 4.83 12.23** 6 14.36** 4.97 27.6*** 7.5 
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Panel B:  Hong Kong Crisis (10/19/1997 – 1/16/1998) 

 Percentage Change of Turnover Ratio Percentage Change of Volume 
  1/96 – 7/97  Crisis Period  1/96 – 12/99 1/96 – 7/97 Crisis Period 1/96 – 12/99 

 N Hk Hk  N Hk Hk  N Hk Hk  Hk Hk  Hk Hk  Hk Hk  

Thailand 389 11.14** 3.81 65 2.84 3.13 1039 9.18 6.92 11.45** 3.82 2.77 2.73 10.72* 6.6 
Indonesia 389 9.88* 0.88 65 7.43 4.93 1039 8.73 3.86 9.72* 1.11 5.6 7.08 8.05 4.34 
Korea 389 1.55 4.16 65 3.48 14.63** 1037 0.5 7.13 1.79 4.18 3.72 16.02*** 1.05 6.48 
Malaysia 389 1.51 3.43 65 2.14 7.83 1041 6.5 8.39 1.63 3.77 2.99 10.17* 6.85 8.33 
Philippines 389 3.81 4.29 65 13.02** 4.74 1040 6.94 7.18 3.67 4.57 9.41* 5.66 7.21 7.43 
Singapore 389 7.08 3.24 65 4.1 12.22** 1041 10.42* 4.4 7.36 3.26 3.59 12.14** 10.37* 4.88 
Russia 385 3.38 4.62 65 9.86* 10.87* 1031 9.15 8.52 3.28 3.81 9.49* 11.1** 8.87 8.15 
Brazil 389 5.47 3.89 65 9.46* 6.65 1041 9.24* 11.72** 5.7 4.44 10.72* 5.52 9.41* 12.33** 
Argentina 389 10.61* 8.15 65 19.41*** 5.32 1041 21.55*** 6.1 10.7* 8.75 20.66*** 5.47 21.29*** 6.26 
Chile 389 4.13 2.69 65 2.73 3.7 1041 25.19*** 4.77 4.23 2.52 2.68 4.53 23.65*** 5.68 
Mexico 389 11* 4.36 65 27.46*** 18.72*** 1041 5.91 19.75 10.68* 4.42 29.52*** 17.72*** 18.52*** 5.77 
Venezuela 389 1.95 7.12 65 9.5* 12.97** 1041 4.18 0.62 1.62 7.41 8.04 11.6** 3.82 0.49 
Japan 388 6.71 8.24 65 2.95 9.15 1037 7.99 8.28 5.76 8.68 2.59 8.73 7.69 7.89 
U.S. 389 7.67 5.59 65 35.99*** 5.44 1041 40.09*** 6.44 8.62 6.41 44.15*** 5.72 42.7*** 6.78 
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Panel C:  Russian Crisis (8/17/1998 – 11/14/1998) 

 Percentage Change of Turnover Ratio Percentage Change of Volume 
  1/96 – 7/97  Crisis Period  1/96 – 12/99 1/96 – 7/97 Crisis Period 1/96 – 12/99 

 N Rs Rs  N Rs Rs  N Rs Rs  Rs Rs  Rs Rs  Rs Rs  

Thailand 389 11.98** 9.01 65 9.22 2.18 1031 6.41 15.68*** 11.71** 9.38* 10.4* 2.05 6.23 16.15*** 
Hong Kong 389 4 3.55 65 10.94* 3.45 1031 9.01 8.29 3.36 3.36 13.35** 3.04 8.63 8.03 
Indonesia 389 7.44 2.03 65 9.38* 14.56** 1031 3.35 9.84* 7.4 1.96 10.22* 15.71*** 3.73 10.95* 
Korea 389 1.86 1.93 65 2.85 8.05 1029 3.06 2.12 1.89 1.91 3.28 7.64 3.43 2.17 
Malaysia 389 1.76 4.88 65 6.18 12.08** 1031 2.22 4.53 1.69 4.83 4.85 10.19* 2.26 4.38 
Philippines 389 5.43 9.74* 65 18.16*** 0.9 1030 3.08 11.18** 5.65 9.41* 19.78*** 1.2 2.92 10.03* 
Singapore 389 17.78*** 6.09 65 21.4*** 10.35* 1031 20.27*** 10.12* 18.57*** 6.11 24.55*** 10.76* 20.78*** 10.66* 
Brazil 385 3.57 2.67 65 9.94* 6.79 1031 10.64* 8.35 3.65 2.94 9.11 6.96 10.3* 8.59 
Argentina 389 6.04 2.96 65 5.76 9.49* 1031 14.24** 5.14 5.83 2.87 5.22 10.73* 13.44** 4.9 
Chile 389 7.8 4.17 65 6 4.58 1031 8.26 2.73 8.19 4.13 6.25 4.46 8.23 2.58 
Mexico 389 5.91 5.96 65 4.97 0.96 1031 16.46*** 6.5 6.14 5.75 4.92 1.01 16.08*** 6.38 
Venezuela 389 5.01 4.43 65 3.47 12.81** 1031 0.7 6.97 4.96 4.29 3.37 13.87** 0.76 6.34 
Japan 388 4.2 6.94 65 3.27 3.66 1031 7.12 17.95*** 4.41 6.58 3.71 4.04 7.48 16.84*** 
U.S. 389 6.88 3.45 65 6.38 4.6 1031 26.92*** 4.9 6.43 3.43 5.8 5.44 24.86*** 5.61 
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Panel D:  Brazilian Crisis (1/13/1999 – 4/13/1999) 

 Percentage Change of Turnover Ratio Percentage Change of Volume 
  1/96 – 7/97  Crisis Period  1/96 – 12/99 1/96 – 7/97 Crisis Period 1/96 – 12/99 

 N Br Br  N Br Br  N Br Br  Br Br  Br Br  Br Br  

Thailand 389 12.48** 2.67 65 9.29* 6.46 1039 24.09*** 1.1 11.64** 2.84 9.24* 6.19 24.7*** 1.35 
Hong Kong 389 3.79 6.34 65 3.94 4.52 1041 12.24** 11.55** 4.34 6.58 3.7 4.25 13.05** 11.54** 
Indonesia 389 8.51 5.07 65 6.05 2.17 1041 4.08 5.65 7.94 5.44 5.88 2.25 3.75 5.29 
Korea 389 3.55 4.21 65 5.07 26.76*** 1037 1.73 11.08** 3.3 3.87 4.42 28.77*** 2.15 9.11 
Malaysia 389 4.48 8.56 65 5.78 6.66 1041 8.57 3.16 4.11 9.13 5.45 6.72 9.78* 2.99 
Philippines 389 4 8.56 65 5.96 8.41 1040 6.95 8.4 4.46 8.2 6.18 8.1 7.95 8.96 
Singapore 389 3.2 6.34 65 1.8 1.87 1041 6.28 6.07 3.07 7.64 2.29 1.84 6.77 6.48 
Russia 385 3.17 3.56 65 6.4 7.96 1031 8.35 10.64* 3.41 3.68 6.71 8.52 8.59 10.3* 
Argentina 389 10.64* 4.23 65 4.3 10.73* 1041 16.47*** 6.11 11.14** 4.19 3.53 10.9* 17.19*** 7.66 
Chile 389 2.95 8.17 65 12.29** 5.31 1041 15.15*** 7.07 2.83 8.18 11.86** 5.01 13.81** 7.86 
Mexico 389 3.65 8.77 65 5.77 4.87 1041 19.42*** 11.18** 3.46 8.12 5.91 4.82 18.25*** 10.37* 
Venezuela 389 6.35 6.95 65 5.17 10.86* 1041 2.53 3.06 5.96 7.17 5.09 10.24* 2.41 2.65 
Japan 388 7.27 6.61 65 8.66 1.85 1037 8.01 13.96** 8.22 7.02 8.03 2.42 5.56 13.88** 
U.S. 389 1.57 1.35 65 14.3** 1.98 1041 6.22 7.42 1.55 1.49 13.37** 3.46 6.45 7.77 
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Table 2.7:  Correlation (Contagion) Test Results – Crisis versus Normal Period 
 
This table provides the correlation (contagion) test results for each crisis (Thai crisis, Hong Kong crisis, Russian crisis, and Brazilian 
crisis).  We test whether the correlation coefficient between the percentage change of turnover ratio and volume of a crisis-origin country 
(Thailand, Hong Kong, Russia, and Brazil) and a non-crisis-origin market is higher during the crisis period compared to the normal period 
(January 1, 1996 to July 1, 1997).  Fisher-z transformation is used to test the hypothesis.  We perform the test on the conditional 
correlation – z*.  We also perform test using the unconditional correlation coefficient following Forbes & Rigobon (2002) – Adj-z*.  
Percentage change of turnover ratio is the first difference of turnover ratio.  Turnover ratio is the natural log of the ratio between the daily 
trading volume and the corresponding market value.  Percentage change of volume is the first difference of volume.  Trading volume is 
the natural log of daily trading volume of the country’s stock market.  ** indicates significance at the 5 percent level.   
 

 
Panel A:  Thai Crisis (7/2/1997 – 10/18/1997) 

 Percentage Change of Turnover Ratio Percentage Change of Volume 
  Normal  Crisis      Normal  Crisis     
 N ρi,j N ρi,j z*   Adj-z*  N ρi,j N ρi,j z*   Adj-z*  
Hong Kong 389 0.165 75 0.105 -0.481   -0.872   389 0.158 75 0.123 -0.273   -0.747   
Indonesia 389 -0.049 75 -0.005 0.347 ** 0.364 ** 389 -0.036 75 0.019 0.427 ** 0.355 ** 
Korea 389 0.238 75 0.005 -1.852   -1.871   389 0.242 75 -0.021 -2.090   -2.008   
Malaysia 389 0.298 75 0.309 0.101   -1.065   389 0.295 75 0.310 0.123   -1.076   
Philippines 389 0.096 75 0.361 2.193 ** 0.828 ** 389 0.063 75 0.362 2.464 ** 1.059 ** 
Singapore 389 0.236 75 0.182 -0.439   -1.121   389 0.241 75 0.187 -0.442   -1.163   
Russia 385 0.260 71 0.273 0.107   -0.895   385 0.297 71 0.240 -0.469   -1.371   
Brazil 389 0.029 75 0.315 2.316 ** 1.129 ** 389 0.022 75 0.365 2.808 ** 1.391 ** 
Argentina 389 0.266 75 0.166 -0.820   -1.442   389 0.258 75 0.178 -0.653   -1.338   
Chile 389 0.047 75 0.425 3.163 ** 1.552 ** 389 0.018 75 0.417 3.313 ** 1.690 ** 
Mexico 389 0.131 75 0.329 1.637 ** 0.394 ** 389 0.121 75 0.312 1.565 ** 0.357 ** 
Venezuela 389 0.108 75 0.390 2.362 ** 0.885 ** 389 0.103 75 0.420 2.681 ** 1.043 ** 
Japan 388 0.219 74 0.011 -1.638   -1.677   388 0.217 74 0.015 -1.587   -1.646   
US 389 0.104 75 -0.063 -1.306   -1.070   389 0.122 75 -0.033 -1.209   -1.084   
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Panel B:  Hong Kong Crisis (10/19/1997 – 1/16/1998) 
 Percentage Change of Turnover Ratio Percentage Change of Volume 
  Normal  Crisis      Normal  Crisis     
 N ρi,j N ρi,j z*   Adj-z*  N ρi,j N ρi,j z*   Adj-z*  
Thailand 389 0.158 65 0.320 1.264 ** -0.001   389 0.158 62 0.350 1.476 ** 0.112   
Indonesia 389 0.041 65 0.496 3.675 ** 1.688 ** 390 0.064 63 0.484 3.339 ** 1.422 ** 
Korea 389 0.123 65 0.111 -0.088   -0.525   389 0.133 62 0.199 0.490 ** -0.279   
Malaysia 389 -0.006 65 0.162 1.238 ** 0.605 ** 390 0.056 63 0.172 0.849 ** 0.180   
Philippines 389 -0.101 65 0.315 3.120 ** 1.878 ** 390 -0.088 63 0.301 2.877 ** 1.699 ** 
Singapore 389 0.178 65 0.568 3.392 ** 1.101 ** 390 0.189 63 0.546 3.037 ** 0.859 ** 
Russia 385 0.034 65 0.355 2.470 ** 1.064 ** 385 0.030 58 0.353 2.349 ** 1.019 ** 
Brazil 389 0.135 65 0.294 1.225 ** 0.066   390 0.133 63 0.268 1.017 ** -0.027   
Argentina 389 0.159 65 0.229 0.536 ** -0.365   390 0.170 63 0.253 0.626 ** -0.359   
Chile 389 -0.030 65 0.388 3.217 ** 1.676 ** 390 0.016 63 0.385 2.804 ** 1.292 ** 
Mexico 389 -0.015 65 0.260 2.051 ** 1.029 ** 390 0.023 63 0.245 1.639 ** 0.684 ** 
Venezuela 389 0.131 65 0.330 1.540 ** 0.236   390 0.103 63 0.400 2.311 ** 0.737 ** 
Japan 388 0.108 65 0.215 0.805 ** -0.039   388 0.106 61 0.204 0.715 ** -0.066   
US 389 0.207 65 0.278 0.546 ** -0.547   390 0.216 63 0.252 0.273   -0.710   
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Panel C:  Russian Crisis (8/17/1998 – 11/14/1998) 
 Percentage Change of Turnover Ratio Percentage Change of Volume 
  Normal  Crisis      Normal  Crisis     
 N ρi,j N ρi,j z*   Adj-z*  N ρi,j N ρi,j z*   Adj-z*  
Thailand 389 0.245 65 0.118 -1.223  -1.309   390 0.279 63 0.101 -1.332   -1.627   
Hong Kong 389 0.031 65 0.188 1.161 ** 0.610 ** 390 0.023 63 0.210 1.373 ** 0.757 ** 
Indonesia 389 0.126 65 -0.003 -0.945   -0.936   390 0.131 63 -0.005 -0.989   -0.974   
Korea 389 -0.088 65 0.213 2.223 ** 1.598 ** 390 -0.086 63 0.197 2.060 ** 1.484 ** 
Malaysia 389 0.064 65 0.049 -0.116   -0.259   390 0.076 63 0.047 -0.206   -0.344   
Philippines 389 0.014 65 0.105 0.670 ** 0.362 ** 390 0.009 63 0.099 0.648 ** 0.359 ** 
Singapore 389 -0.064 65 0.115 1.315 ** 0.977 ** 390 -0.048 63 0.147 1.410 ** 0.981 ** 
Brazil 385 -0.149 65 0.021 1.247 ** 1.186 ** 390 -0.110 63 0.069 1.291 ** 1.089 ** 
Argentina 389 0.128 65 0.194 0.498 ** -0.073   390 0.117 63 0.185 0.501 ** -0.040   
Chile 389 0.076 65 0.209 0.990 ** 0.377 ** 390 0.075 63 0.265 1.421 ** 0.643 ** 
Mexico 389 0.116 65 0.370 1.987 ** 0.894 ** 390 0.118 63 0.364 1.895 ** 0.825 ** 
Venezuela 389 0.036 65 -0.140 -1.292   -0.882   390 0.025 63 -0.129 -1.116   -0.739   
Japan 388 0.143 65 0.364 1.738 ** 0.662 ** 388 0.147 61 0.295 1.111 ** 0.258   
US 389 0.018 65 0.461 3.510 ** 2.143 ** 390 0.026 63 0.434 3.167 ** 1.885 ** 
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Panel D:  Brazilian Crisis (1/13/1999 – 4/13/1999) 
 Percentage Change of Turnover Ratio Percentage Change of Volume 
  Normal  Crisis      Normal  Crisis     
 N ρi,j N ρi,j z*   Adj-z*  N ρi,j N ρi,j z*   Adj-z*  
Thailand 389 0.053 65 0.005 -0.350   -0.367   390 0.056 63 0.035 -0.146   -0.259   
Hong Kong 389 0.141 65 0.361 1.724 ** 0.551 ** 390 0.134 63 0.369 1.820 ** 0.628 ** 
Indonesia 389 0.134 65 0.136 0.012   -0.427   390 0.153 63 0.127 -0.190   -0.597   
Korea 389 -0.058 65 -0.081 -0.166   0.094   390 -0.035 63 -0.056 -0.149   0.029   
Malaysia 389 0.322 65 0.210 -0.882   -1.560   390 0.312 63 0.213 -0.762   -1.446   
Philippines 389 -0.111 65 0.073 1.350 ** 1.114 ** 390 -0.086 63 0.081 1.206 ** 0.948 ** 
Singapore 389 0.227 65 0.393 1.347 ** 0.068   390 0.227 63 0.393 1.335 ** 0.064   
Russia 385 -0.158 65 0.049 1.523 ** 1.364 ** 385 -0.114 58 0.063 1.232 ** 1.039 ** 
Argentina 389 0.269 65 0.182 -0.671   -1.260   390 0.267 62 0.184 -0.629   -1.214   
Chile 389 0.030 65 0.239 1.563 ** 0.789 ** 389 0.128 62 0.224 0.710 ** -0.003   
Mexico 389 0.172 65 0.331 1.238 ** 0.165   389 0.174 62 0.324 1.143 ** 0.110   
Venezuela 389 0.270 65 -0.091 -2.689   -2.396   389 0.242 62 -0.090 -2.414   -2.128   
Japan 388 0.133 65 0.120 -0.097   -0.484   388 0.137 61 0.152 0.112   -0.368   
US 389 0.159 65 -0.046 -1.510   -1.363   390 0.180 63 -0.011 -1.394   -1.357   
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Table 2.8:  Univariate Tests – Crisis Period and Whole Sample Period (1/1/1996 – 12/31/1999) 
 
This table provides the test results of the difference in the mean (median) and variance of the turnover ratio and volume during 
each crisis period and the whole sample period.  The whole sample period corresponds to the period between January 1, 1996 to 
December 31, 1999 (N=1043).  The crisis periods correspond to the Thai crisis period between July 2, 1997 to October 18, 1997 
(N=78); the Hong Kong crisis period between October 19, 1997 to January 16, 1998 (N=65); the Russian crisis period between 
August 17, 1998 to November 14, 1998 (N=65); and the Brazilian crisis period between January 13, 1999 to April 13, 1999 
(N=65).  Percentage change of turnover ratio is the first difference of turnover ratio.  Turnover ratio is the natural log of the ratio 
between the daily trading volume and the corresponding market value.  Percentage change of volume is the first difference of 
volume.  Trading volume is the natural log of daily trading volume of the country’s stock market.  We test whether 

crisisljinormaljiH ,,,,0 : μμ ≤  , and .  We report the t-statistics, the Mann-Whitney test, the F-statistics, 
and the Levene’s test.  ***, **, and * indicate significance levels of 1 percent, 5 percent, and 10 percent respectively. 

crisisjinormaljiH ,,
2

,,
2

0 : σσ ≥
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Panel A:  Thai Crisis vs Whole Sample Period 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
 N Mean t-stat M-W Std. Dev. F-stat Levene’s Mean t-stat M-W Std. Dev. F-stat Levene’s 
Thailand 1042 

78 
.0013665 
-.0106333 

.38 .638 .2717414 
.2525826 

1.1575 .4071 .0004024 
-.0100244 

.32 .617 .2760008 
.2621619 

1.1084 .2500 

Hong Kong 1043 
78 

.0005206 
-.0012231 

.10* -.133 .2001653 
.1421666 

1.9824 7.2152 .0005594 
-.0029692 

.21 -.023 .200065 
.1400015 

2.0421 8.0922 

Indonesia 1043 
78 

.0021857 

.0158731 
-.39 -.409 .2986188 

.2685357 
1.2366 .3802 .0024281 

.0130269 
-.30 -.309 .2998196 

.271634 
1.2183 .2824 

Korea 1040 
78 

.0025579 

.0069821 
-.23 -.025 .1975391 

.1633396 
1.4626 .1086 .0030583 

.0033705 
-.02 .218 .199492 

.163381 
1.4909 .3155 

Malaysia 1043 
78 

.0020482 

.0139051 
-.46 -.725 .2229059 

.1982633 
1.2640 .4568 .0014546 

.0107821 
-.36 -.630 .2219676 

.1946745 
1.3001 .8094 

Philippines 1042 
78 

.0010291 

.0114872 
-.34 -.123 .2642988 

.2390928 
1.2220 .0026 .0005236 

.0073795 
-.22 .005 .2637881 

.2370169 
1.2387 .0070 

Singapore 1043 
78 

.0003133 

.0108821 
-.40 -.308 .2244018 

.2080234 
1.1637 1.8211 .0000394 

.0101231 
-.39 -.284 .2239484 

.2083694 
1.1551 1.9101 

Russia 1038 
78 

.001324 
.0093295 

-.21 -.363 .5025719 
.3099999 

2.6283 1.6492 .0014282 
.0148385 

-.35 -.489 .5031214 
.3103533 

2.6280 1.7528 

Brazil 1043 
78 

-.0073116 
-.0005641 

-.24 -.125 .3068723 
.2364145 

1.6849 1.0772 -.006562 
-.0002923 

-.22 -.089 .3070131 
.2380952 

1.6627 .8945 

Argentina 1043 
78 

-.0011225 
.0026026 

-.16 -.221 .2544241 
.187925 

1.8329 3.9276 -.0017893 
.0038513 

-.25 -.301 .2533301 
.1903313 

1.7715 3.5159 

Chile 1043 
78 

-.000973 
.0081872 

-.22 -.306 .3558268 
.3214072 

1.2256 .4420 -.0013732 
.0071718 

-.21 -.251 .3544694 
.3217552 

1.2137 .4049581 

Mexico 1043 
78 

-.0021081 
-.0008987 

-.04 .000 .2774523 
.2406796 

1.3289 .9699 -.0018337 
.0016436 

-.11 -.070 .2767281 
.2430459 

1.2964 .9022 

Venezuela 1043 
78 

-.0027934 
-.0138692 

.19 .372 .4953087 
.5585981 

.7862* .0221 -.0022388 
-.0114397 

.16 .329 .4970033 
.560721 

.7856* .0362 

Japan 1041 
78 

-.001058 
.0028564 

-.28 -.452 .1701399 
.1158473 

2.1570 6.0275 -.0014581 
.0017038 

-.22 -.392 .1687188 
.1164187 

2.1003 5.9402 

US 1043 
78 

.0002133 

.0024333 
-.20 -.194 .1137162 

.0919298 
1.5301 .2634 .0005652 

.003691 
-.28 -.212 .1105324 

.0924618 
1.4291 .1174 
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Panel B:  Hong Kong Crisis vs Whole Sample Period 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
 N Mean t-stat M-W Std. Dev. F-stat Levene’s Mean t-stat M-W Std. Dev. F-stat Levene’s 
Thailand 1042 

65 
.0013665 

.0258 
-.71 -.634 .2717414 

.2285187 
1.4141 1.5735 .0004024 

.0212908 
-.60 -.535 .2760008 

.2359316 
1.3685 1.3207 

Hong Kong 1043 
65 

.0005206 
.0012 

-.03 .111 .2001653 
.2061614 

.9427 1.2446 .0024281 
.02088 

.22 .384 .200065 
.2011912 

.9888 .9435 

Indonesia 1043 .0021857 
.0221185 

-.65 -.564 .2986188 
.2364172 

1.5954 2.7824 .0005594 
-.0051338 

-.62 -.607 .2998196 
.2282888 

1.7248 
65 

4.0081 

Korea 1040 
65 

.0025579 

.0243123 
-.86 -1.080 .1975391 

.195773 
1.0181 .4202 .0030583 

.0244892 
-.84 -.972 .199492 

.2027525 
.9681 .9472 

Malaysia 1043 
65 

.0020482 

.0087815 
-.18 -.027 .2229059 

.2951746 
.5703*** 9.4858*** .0014546 

.0031462 
-.04 .237 .2219679 

.3013733 
.5425*** 9.6477*** 

Philippines 1042 .0010291 
.0161015 

-.54 -.283 .2642988 
.2149367 

1.5121 .5905 .0005236 
.0137923 

-.49 -.298 .2637881 
.2086965 

1.5976 .9528 
65 

Singapore 1043 
65 

.0003133 

.0142369 
-.48 -.208 .2244018 

.2337665 
.9215 1.0354 .0000394 

.0119631 
-.42 -.239 .2239484 

.2280474 
.9644 .5694 

Russia 1038 
65 

.001324 
.0070892 

-.14 -.269 .5025719 
.3082513 

2.6582 1.4278 .0014282 
.0016446 

-.01 -.092 .5031214 
.3026672 

2.7632 1.6571 

Brazil 1043 
65 

-.0073116 
-.0043154 

-.10 .069 .3068723 
.2320441 

1.7489 1.1079 -.006562 
-.0098385 

.11* .274 .3070131 
.2269878 

1.8294 1.5853 

Argentina 1043 
65 

-.0011225 
-.01416 

.23 .733 .2544241 
.4466091 

.3245*** 19.9707*** -.0017893 
-.0165985 

.26 .830 .2533301 
.4462205 

.3223*** 18.3905*** 

Chile 1043 
65 

-.000973 
-.0016523 

.01*** -.207 .3558268 
.6002423 

.3514*** 28.5658*** -.0013732 
-.0035215 

.03** -.168 .3544694 
.5990348 

.3501*** 28.6053*** 

Mexico 1043 
65 

-.0021081 
-.0031523 

.03** -.049 .2774523 
.2920962 

.9022 1.2325 -.0018337 
-.0043615 

.07* -.003 .2767281 
.2894631 

.9139 1.0070 

Venezuela 1043 
65 

-.0027934 
-.0088892 

.10* .351 .4953087 
.4881101 

1.0297 .2266 -.0022388 
-.0148277 

.20 .455 .4970033 
.4873666 

1.0399 .1816 

Japan 1041 
65 

-.0010587 
.0091129 

-.47 -.482 .170139 
.1748942 

1.06  -.0014581 
.0071169 

-.40 -.356 .1687188 
.1743045 

.9369 .1331 

US 390 
65 

.0002133 
-.0016938 

.08* .641 .1137162 
.183467 

.3842*** 21.5252*** .0005652 
-.0013308 

.08* .673 .1105324 
.1840561 

.3606*** 22.4999*** 
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Panel C:  Russian Crisis vs Whole Sample Period 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
 N Mean t-stat M-W Std. Dev. F-stat Levene’s Mean t-stat M-W Std. Dev. F-stat Levene’s 
Thailand 1042 

65 
.0013665 
-.0003292 

.04** .341 .2717414 
.3493449 

.6051*** 7.6801*** .0004024 
.0060631 

-.12 .281 .2760008 
.364515 

.5733*** 9.1957*** 

Hong Kong 1043 
65 

.0005206 

.0031415 
-.07 -.029 .2001653 

.3074043 
.4240*** 12.1006*** .0005594 

.0086154 
-.20 -.168 .200065 

.3222503 
.3854*** 17.9068*** 

Indonesia 1043 
65 

.0021857 

.0063185 
-.11 .080 .2986188 

.3008938 
.9849 .0386 .0024281 

.0042215 
-.05 .305 .2998196 

.3134471 
.9149 .1962 

Korea 1040 
65 

.0025579 
-.0012692 

.15 -.576 .1975391 
.1874939 

1.1100 .0232 .0030583 
.0046523 

-.06 -.810 .199492 
.1961161 

1.0347 .0072 

Malaysia 1043 
65 

.0020482 
-.0013169 

.10* .334 .2229059 
.2780919 

.6425*** 8.3612*** .0014546 
.0038492 

-.07 .198 .2219676 
.2896719 

.5872*** 10.8404*** 

Philippines 1042 
65 

.0010291 

.0170462 
-.48 -.112 .2642988 

.2268935 
1.3569 .5535 .0005236 

.0209785 
-.61 -.142 .2637881 

.2379503 
1.2290 .1600 

Singapore 1043 
65 

.0003133 

.0121938 
-.35 -.356 .2244018 

.2691633 
.6951** 7.9894*** .0000394 

.0148677 
-.42 -.351 .2239484 

.2813192 
.6337*** 10.6814*** 

Russia 1038 
65 

.001324 
-.0148908 

.25 -.184 .5025719 
.4698013 

1.1444 2.3284 .0014282 
-.0213938 

.36 .064 .5031214 
.4771447 

1.1118 2.6203 

Brazil 1043 
65 

-.0073116 
.0074246 

-.49 -.492 .3068723 
.2317465 

1.7534 2.1842 -.006562 
.0054938 

-.40 -.453 .3070131 
.2333421 

1.7311 2.1693 

Argentina 1043 
65 

-.0011225 
-.0144523 

.41 .385 .2544241 
.2501654 

1.0343 .0128 -.0017893 
-.0145431 

.39 .401 .2533301 
.2520469 

1.0102 .0032 

Chile 1043 
65 

-.000973 
-.0082492 

.16 -.088 .3558268 
.3747593 

.9015 1.0832 -.0013732 
-.0089585 

.17 -.089 .3544694 
.3776291 

.8811 1.3148 

Mexico 1043 
65 

-.0021081 
.0041862 

-.22 .100 .2774523 
.2193759 

1.5996 2.2803 -.0018337 
.00498 

-.24 .073 .2767281 
.2216582 

1.5586 2.1551 

Venezuela 1043 
65 

-.0027934 
.00536 

-.10 .306 .4953087 
.6549779 

.5719*** 7.1465*** -.0022388 
.0027462 

-.06 .447 .4970033 
.660225 

.5667*** 7.2504*** 

Japan 1041 
65 

-.001058 
.0027462 

-.14 -.464 .1701399 
.2146155 

.6285*** 2.8827* -.0014581 
.0021538 

-.13 -.434 .1687188 
.2158485 

.6110*** 3.5708* 

US 390 
65 

.0002133 
-.0007708 

.07 .077 .1137162 
.1029567 

1.2199 .1032 .0005652 
.0003862 

.01*** .030- .1105324 
.0993166 

1.2386 .0303 
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Panel D:  Brazilian Crisis vs Whole Sample Period 
  Percentage Change of Turnover Ratio Percentage Change of Volume 
 N Mean t-stat M-W Std. Dev. F-stat Levene’s Mean t-stat M-W Std. Dev. F-stat Levene’s 
Thailand 1042 

65 
.0013665 
.0007969 

.02** -.049 .2717414 
.3002496 

.8191 1.1951 .0004024 
-.0001585 

.02** .006 .2760008 
.306043 

.8133 1.3141 

Hong Kong 1043 
65 

.0005206 

.0067538 
-.25 -.236 .2001653 

.171382 
1.3641 .8929 .0005594 

.0079108 
-.29 -.262 .200065 

.1711598 
1.3663 .9594 

Indonesia 1043 
65 

.0021857 

.0016369 
.01** -.359 .2986188 

.2502006 
1.4245 2.2293 .0021281 

.0023385 
.00*** -.360 .2998196 

.2519235 
1.4164 2.2376 

Korea 1040 
65 

.0025579 
-.0010569 

.23 .349 .1975391 
.1165427 

2.8730 4.8729** .0030583 
.0017092 

.08 .300 .199492 
.125082 

2.5437 4.3200 

Malaysia 1043 
65 

.0020482 
-.0019431 

.14 -.034 .2229059 
.2007139 

1.2334 .2061 .0014546 
-.0022769 

.13 -.050 .2219676 
.2022582 

1.2044 .2485 

Philippines 1042 
65 

.0010291 
-.00818 

.27 .746 .2642988 
.2660344 

.9870 .2968 .0005236 
-.0076908 

.24 .755 .2637881 
.2661525 

.9823 .2201 

Singapore 1043 
65 

.0003133 
-.0077862 

.28 .103 .2244018 
.2368078 

.8980 .4613 .0000394 
-.0061323 

.21 .095 .2239484 
.2383474 

.8828 .5443 

Russia 1038 
65 

.001324 
.0104092 

-.17 .228 .5025719 
.412923 

1.4814 .3766 .0014282 
.0124369 

-.17 .216 .5031214 
.4157031 

1.4648 .3797 

Brazil 1043 
65 

-.0073116 
-.00732 

.00*** .106 .3068723 
.2353599 

1.7000 1.3732 -.006562 
-.0010277 

-.18 -.064 .3070131 
.2382022 

1.6612 1.2353 

Argentina 1043 
65 

-.0011225 
.0002938 

-.04 -.090 .2544241 
.2452912 

1.0759 .0509 -.0017893 
.0014492 

-.10 -.126 .2533301 
.2439115 

1.0787 .0337 

Chile 1043 
65 

-.000973 
-.0080215 

.16 .245 .3558268 
.316074 

1.2674 .5980 -.0013732 
-.0042553 

.06* .157 .3544694 
.3160088 

1.2582 .5548 

Mexico 1043 
65 

-.0021081 
.0063046 

-.24 -.130 .2774523 
.2655814 

1.0914 .0099 -.0018337 
.0117969 

-.39 -.264 .2767281 
.2667291 

1.0764 .0001 

Venezuela 1043 
65 

-.0027934 
-.0022092 

-.01 -.283 .4953087 
.5142609 

.9277 .0222 -.0022388 
-.0043646 

.03** -.230 .4970033 
.5108203 

.9466 .0089 

Japan 1041 
65 

-.001058 
.0049631 

-.28 -.165 .1701399 
.1481487 

1.3189 .0103 -.0014581 
.0087877 

-.48 -.275 .1687188 
.1509883 

1.2486 .0571 

US 390 
65 

.0002133 
-.0005231 

.08* .041 .1137162 
.0645982 

3.0989 6.9343 .0005652 
.0009108 

-.04 -.022 .1105324 
.0645511 

2.9320 7.0929 
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Table 2.9:  Correlation (Contagion) Test Results – Crisis vs Whole Sample Period 
 
This table provides the correlation (contagion) test results for each crisis (Thai crisis, Hong Kong crisis, Russian crisis, and 
Brazilian crisis) against the alternative definition of the whole sample period (1/1/1997 – 12/31/1999).  We test whether the 
correlation coefficient between the percentage change of turnover ratio and volume of a crisis-origin country (Thailand, Hong 
Kong, Russia, and Brazil) and a non-crisis-origin market is higher during the crisis period compared to the whole sample period 
(January 1, 1996 to December 31, 1999).  Fisher-z transformation is used to test the hypothesis.  We perform the test on the 
conditional correlation – z*.  We also perform test using the unconditional correlation coefficient following Forbes & Rigobon 
(2002) – the Adj-z*.  Percentage change of turnover ratio is the first difference of turnover ratio.  Turnover ratio is the natural log 
of the ratio between the daily trading volume and the corresponding market value.  Percentage change of volume is the first 
difference of volume.  Trading volume is the natural log of daily trading volume of the country’s stock market.  ** indicates 
significance at the 5 percent level.   
 

 
Panel A:  Thai Crisis (7/2/1997 – 10/18/1997) 

 Percentage Change of Turnover Ratio Percentage Change of Volume 
  Normal  Crisis      Normal  Crisis     
 N ρi,j N ρi,j z*   Adj-z*  N ρi,j N ρi,j z*   Adj-z*  

Hong Kong 1031 0.167 75 0.105 -0.523   -0.937   1039 0.144 75 0.123 -0.174   -0.668   
Indonesia 1031 0.104 75 -0.005 -0.895   -0.877   1039 0.289 75 0.019 -2.288   -2.363   
Korea 1031 0.136 75 0.005 -1.083   -1.104   1037 0.263 75 -0.021 -2.387   -2.303   
Malaysia 1029 0.042 75 0.309 2.280 ** 1.048 ** 1039 0.297 75 0.310 0.111   -1.136   
Philippines 1031 0.086 75 0.361 2.400 ** 0.958 ** 1038 0.200 75 0.362 1.443 ** -0.019   
Singapore 1029 0.105 75 0.182 0.642 ** -0.077   1039 0.290 75 0.187 -0.897   -1.648   
Russia 1031 0.083 71 0.273 1.573 ** 0.516 ** 1039 0.171 71 0.240 0.570 ** -0.366   
Brazil 1031 0.045 75 0.315 2.304 ** 1.050 ** 1039 0.128 75 0.365 2.080 ** 0.606 ** 
Argentina 1031 0.214 75 0.166 -0.409   -1.067   1039 0.196 75 0.178 -0.155   -0.868   
Chile 1031 0.195 75 0.425 2.098 ** 0.396 ** 1039 0.079 75 0.417 2.993 ** 1.304 ** 
Mexico 1031 0.161 75 0.329 1.474 ** 0.161   1039 0.176 75 0.312 1.187 ** -0.069   
Venezuela 1031 0.108 75 0.390 2.488 ** 0.927 ** 1039 0.135 75 0.420 2.556 ** 0.853 ** 
Japan 1031 0.211 74 0.011 -1.659   -1.701   1037 0.263 74 0.015 -2.072   -2.133   
US 1031 0.092 75 -0.063 -1.273   -1.024   1039 0.095 75 -0.033 -1.050   -0.920   
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Panel B:  Hong Kong Crisis (10/19/1997 – 1/16/1998) 
 Percentage Change of Turnover Ratio Percentage Change of Volume 

  Normal  Crisis      Normal  Crisis     
 N ρi,j N ρi,j z*   Adj-z*  N ρi,j N ρi,j z*   Adj-z*  

Thailand 1039 0.206 65 0.320 0.942 ** -0.312   1039 0.215 62 0.350 1.099 ** -0.325   
Indonesia 1039 0.306 65 0.496 1.746 ** -0.222   1039 0.306 63 0.484 1.597 ** -0.406   
Korea 1037 0.164 65 0.111 -0.412   -0.845   1039 0.184 62 0.199 0.114   -0.689   
Malaysia 1041 0.205 65 0.162 -0.346   -0.975   1039 0.209 63 0.172 -0.287   -0.986   
Philippines 1040 0.249 65 0.315 0.549 ** -0.682   1039 0.252 63 0.301 0.400 ** -0.831   
Singapore 1041 0.413 65 0.568 1.563 ** -0.703   1039 0.413 63 0.546 1.301 ** -0.974   
Russia 1031 0.110 65 0.355 2.000 ** 0.605 ** 1037 0.107 58 0.353 1.889 ** 0.503 ** 
Brazil 1041 0.178 65 0.294 0.943 ** -0.207   1039 0.165 63 0.268 0.811 ** -0.281   
Argentina 1041 0.268 65 0.229 -0.314   -1.208   1039 0.263 63 0.253 -0.087   -1.116   
Chile 1041 0.165 65 0.388 1.860 ** 0.333 ** 1039 0.160 63 0.385 1.839 ** 0.260   
Mexico 1041 0.232 65 0.260 0.228   -0.786   1039 0.225 63 0.245 0.159   -0.839   
Venezuela 1041 0.141 65 0.330 1.538 ** 0.245   1039 0.137 63 0.400 2.155 ** 0.511 ** 
Japan 1037 0.252 65 0.215 -0.300   -1.138   1039 0.251 61 0.204 -0.370   -1.186   
US 1041 0.215 65 0.278 0.515 ** -0.570   1041 0.213 63 0.252 0.314 ** -0.712   

 
Panel C:  Russian Crisis (8/17/1998 – 11/14/1998) 

 Percentage Change of Turnover Ratio Percentage Change of Volume 
  Normal  Crisis      Normal  Crisis     
 N ρi,j N ρi,j z*   Adj-z*  N ρi,j N ρi,j z*   Adj-z*  

Thailand 1031 0.183 65 0.118 -0.510   -0.945   1031 0.191 63 0.101 -0.691   -0.999   
Hong Kong 1031 0.120 65 0.188 0.164   -0.049   1031 0.116 63 0.210 0.734 ** 0.091   
Indonesia 1031 0.143 65 -0.003 -1.127   -1.116   1031 0.155 63 -0.005 -1.212   -1.196   
Korea 1029 0.045 65 0.213 1.309 ** 0.521 ** 1029 0.041 63 0.197 1.195 ** 0.593 ** 
Malaysia 1031 0.091 65 0.049 -0.325   -0.504   1031 0.095 63 0.047 -0.360   -0.504   
Philippines 1030 0.116 65 0.105 -0.089   -0.477   1030 0.113 63 0.099 -0.106   -0.408   
Singapore 1031 0.078 65 0.115 0.289   -0.137   1031 0.081 63 0.147 0.501 ** 0.052   
Brazil 1031 0.048 65 0.021 -0.203   -0.281   1031 0.050 63 0.069 0.140   -0.071   
Argentina 1031 0.195 65 0.194 -0.008   -0.728   1031 0.193 63 0.185 -0.061   -0.626   
Chile 1031 0.193 65 0.209 0.127   -0.646   1031 0.194 63 0.265 0.570 ** -0.243   
Mexico 1031 0.160 65 0.370 1.733 ** 0.351 ** 1031 0.157 63 0.364 1.677 ** 0.559 ** 
Venezuela 1031 0.109 65 -0.140 -1.913   -1.396   1031 0.097 63 -0.129 -1.711   -1.318   
Japan 1031 0.214 65 0.364 1.261 ** -0.100   1031 0.212 61 0.295 0.661 ** -0.229   
US 1031 0.087 65 0.461 3.140 ** 1.408 ** 1031 0.085 63 0.434 0.535   0.285   
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Panel D:  Brazilian Crisis (1/13/1999 – 4/13/1999) 

 Percentage Change of Turnover Ratio Percentage Change of Volume 
  Normal  Crisis      Normal  Crisis     
 N ρi,j N ρi,j z*   Adj-z*  N ρi,j N ρi,j z*   Adj-z*  

Thailand 1039 0.114 65 0.005 -0.841   -0.858   1039 0.120 63 0.035 -0.644   -0.762   
Hong Kong 1041 0.192 65 0.361 1.405 ** 0.196   1041 0.181 63 0.369 1.541 ** 0.296   
Indonesia 1041 0.008 65 0.136 0.987 ** 0.535 ** 1041 0.012 63 0.127 0.873 ** 0.447 ** 
Korea 1037 0.037 65 -0.081 -0.904   -0.637   1037 -0.038 63 -0.056 -0.138   0.049   
Malaysia 1041 0.145 65 0.210 0.515 ** -0.183   1041 0.132 63 0.213 0.633 ** -0.082   
Philippines 1040 -0.085 65 0.073 1.217 ** 0.973 ** 1040 -0.099 63 0.081 1.361 ** 1.091 ** 
Singapore 1041 0.066 65 0.393 2.671 ** 1.353 ** 1041 0.092 63 0.393 2.438 ** 1.110 ** 
Russia 1031 0.048 65 0.049 0.015   -0.149   1031 0.050 58 0.063 0.028   -0.035   
Argentina 1041 0.201 65 0.182 -0.152   -0.758   1041 0.262 62 0.184 -0.617   -1.228   
Chile 1041 0.184 65 0.239 0.444 ** -0.353   1041 0.187 62 0.224 0.289   -0.456   
Mexico 1041 0.232 65 0.331 0.822 ** -0.284   1041 0.234 62 0.324 0.724 ** -0.355   
Venezuela 1041 0.114 65 -0.091 -1.574   -1.272   1041 0.131 62 -0.090 -1.658   -1.359   
Japan 1037 0.105 65 0.120 0.115   -0.284   1037 0.099 61 0.152 0.399 ** -0.103   
US 1041 0.048 65 -0.046 -0.720   -0.568   1041 0.054 63 -0.011 -0.491   -0.453   
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Table 2.10a:   Causality and Contagion Test Results for the 1-Month Crisis Period – Percentage Change of Turnover Ratio  
 
This table provides the correlation (contagion) test results for each crisis (Thai crisis, Hong Kong crisis, Russian crisis, and Brazilian 
crisis).  We test whether the correlation coefficient between the percentage change of turnover ratio of a crisis-origin country (Thailand, 
Hong Kong, Russia, and Brazil) and a non-crisis-origin market is higher during the crisis period compared to the normal period (January 
1, 1996 to July 1, 1997).  Fisher-z transformation is used to test the hypothesis.  We perform the test on the conditional correlation 
coefficient (z*).  We also perform test using the unconditional correlation coefficient following Forbes & Rigobon (2002) – the Adj-z*.  In 
addition, this table provides the Granger-causality test results of the error correction model between the crisis-origin countries (Thailand, 
Hong Kong, Russia, and Brazil) and other stock markets in the sample during each crisis period and the normal period.   ==> Th/Hk/Rs/Br 
indicates that a country Granger-causes the Thai/Hong Kong/Russian/Brazilian market, while Th/Hk/Rs/Br ==> indicates that the 
Thai/Hong Kong/Russian/Brazilian market Granger-causes the other market.  Percentage change of turnover ratio is the first difference of 
turnover ratio.  Turnover ratio is the natural log of the ratio between the daily trading volume and the corresponding market value.  For the 
z-test, ** indicates significance at the 5 percent level; whereas for the causality test, ***, **, and * indicates significance level of 1 
percent, 5 percent, and 10 percent respectively.         
 

 
Panel A:  Thai Crisis (7/2/1997 – 8/1/1997) 

  Normal Period Crisis Period     
  Lags N =>Th Th=> ρ(i,j) N =>Th Th=> ρ(i,j) z*   Adj-z*  
Hong Kong 5 389 3.6 11.16** 0.1652 20 13.41** 27.98*** -0.0341 -0.8104   -0.7410  
Indonesia 5 389 3.84 5.25 -0.0490 20 4.78 0.9 -0.6330 -2.8139   -1.4789  
Korea 5 389 4.38 3.55 0.2382 20 11.32** 127.81*** -0.0292 -1.0980   -1.0385  
Malaysia 5 389 11.05* 8.53 0.2977 20 37.1*** 6.94 -0.3348 -2.6437   -1.9557  
Philippines 5 389 3.45 4.16 0.0965 20 14.49** 0.84 0.1123 0.0643   -0.1644  
Singapore 5 389 5.13 2.69 0.2356 20 9.99* 13.04** 0.1204 -0.4809   -0.7262  
Russia 5 385 8.47 12.46** 0.2601 20 21.35*** 9.13 0.3835 0.5567   -0.2336  
Brazil 5 389 3.75 11.13** 0.0286 20 82.55*** 41.65*** 0.0571 0.1150   -0.0012  
Argentina 5 389 13.62** 4.12 0.2662 20 25.65*** 6.41 -0.0840 -1.4403   -1.2693  
Chile 5 389 3.73 4.29 0.0474 20 23.18*** 11.21** -0.7842 -4.4537   -2.7655  
Mexico 5 389 10.96* 1.35 0.1313 20 22.89*** 16.81*** -0.0828 -0.8680   -0.6993  
Venezuela 5 389 1.43 9.5* 0.1084 20 6.59 44.56*** 0.4079 1.3081 ** 0.4660  
Japan  5 389 11.54** 12.09** 0.2185 20 14.28** 9.86* 0.2798 0.2639   -0.3094  
U.S. 5 389 11.55** 6.36 0.1041 20 11.94** 17.90*** 0.0468 -0.2328   -0.3281  
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Panel B:  Hong Kong Crisis (10/19/1997 – 11/18/1997) 
  Normal Period Crisis Period     

  Lags N =>Hk Hk=> ρ(i,j) N =>Hk Hk=> ρ(i,j) z*   Adj-z*   
Thailand 5 390 11.14** 3.81 0.1578 20 21.67*** 51.64*** 0.4080 1.1057 ** 0.2284   
Indonesia 5 390 9.88* 0.88 0.0414 20 24.09*** 12.04** 0.8867 5.5085 ** 3.4748 ** 
Korea 5 390 1.55 4.16 0.1234 20 18.26*** 24.06*** -0.2449 -1.5093   -0.9879   
Malaysia 5 390 1.51 3.43 -0.0064 20 93.86*** 52.14*** -0.4931 -2.1540   -1.0856   
Philippines 5 390 3.81 4.29 -0.1009 20 14.01** 10.01* 0.1352 0.9573 ** 0.6706 ** 
Singapore 5 390 7.08 3.24 0.1778 20 97.07*** 10.35* 0.5208 1.6047 ** 0.4734   
Russia 5 385 3.38 4.62 0.0335 20 22.02*** 16.37*** -0.8785 -5.6583   -3.6474   
Brazil 5 390 5.47 3.89 0.1346 20 5.9 6.05 0.7926 3.8054 ** 2.0190 ** 
Argentina 5 390 10.61* 8.15 0.1588 20 32.98*** 49.2*** -0.6176 -3.5562   -2.1997   
Chile 5 390 4.13 2.69 -0.0302 20 17.24*** 9.57* 0.2870 1.3137 ** 0.7014 ** 
Mexico 5 390 11* 4.36 -0.0148 20 12.8** 13.74** -0.3635 -1.4776   -0.6984   
Venezuela 5 390 1.95 7.12 0.1314 20 82.94*** 26.85*** 0.4545 1.4452 ** 0.4641   
Japan  5 390 6.71 8.24 0.1079 20 38.31*** 76.42*** -0.9928 -11.7949   -9.4642   
U.S. 5 390 7.67 5.59 0.2074 20 29.86*** 150.53*** -0.1826 -1.5943   -1.2066   
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Panel C:  Russian Crisis (8/17/1998 – 9/16/1998) 
  Normal Period Crisis Period     

  Lags N =>Rs Rs=> ρ(i,j) N =>Rs Rs=> ρ(i,j) z*    Adj-z*   
Thailand 5 385 12.3** 8.59 0.2604 23 25.25*** 13.32** -0.3570 -2.7900   -2.1654   
Hong Kong 5 385 4.01 3.37 0.0335 23 3.45 6.27 0.8448 5.2505 ** 3.7227 ** 
Indonesia 5 385 7.66 1.82 0.1214 23 16.9*** 3.77 0.1382 0.0745   -0.1660   
Korea 5 385 1.95 2.07 -0.0889 23 5.8 10.04* -0.2167 -0.5714   -0.1937   
Malaysia 5 385 1.67 5.79 0.0441 23 9.42* 75.19*** -0.1899 -1.0306   -0.6999   
Philippines 5 385 6.33 9.49* 0.0033 23 11.15** 21.98*** -0.0622 -0.2861   -0.1779   
Singapore 5 385 17.61*** 6.03 -0.0698 23 21.63*** 42.58*** 0.5311 2.8847 ** 1.9474 ** 
Brazil 5 385 3.56 3.06 -0.1616 23 14.84** 47.31*** -0.5195 -1.7989   -0.8829   
Argentina 5 385 4.83 3.32 0.1344 23 4.57 3.6 0.5861 2.3391 ** 1.3013 ** 
Chile 5 385 6.54 4.84 0.0243 23 18.5** 7.89 0.6807 3.5145 ** 2.3011 ** 
Mexico 5 385 5.6 6.09 0.1135 23 12.59** 2.22 0.5170 1.9979 ** 1.0864 ** 
Venezuela 5 385 4.6 4.35 0.0422 23 7.6 7.68 -0.0772 -0.5212   -0.3871   
Japan  5 385 3.68 6.54 0.1767 23 11.32** 8.27 0.7506 3.4687 ** 2.1232 ** 
U.S. 5 385 7.01 3.44 0.0197 23 6.28 13.29** 0.2080 0.8344 ** 0.4721   
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Panel D:  Brazilian Crisis (1/13/1999 – 2/12/1999) 
  Normal Period Crisis Period     

  Lags N =>Br Br=> ρ(i,j) N =>Br Br=> ρ(i,j) z*   Adj-z*   
Thailand 5 390 11.72** 3.02 0.0493 23 37.78*** 53.65*** -0.4727 -2.4547   -1.4875   
Hong Kong 5 390 3.64 5.25 0.1327 23 26.94*** 13.89** -0.3690 -2.2711   -1.5208   
Indonesia 5 390 8.57 5 0.1241 23 9.8* 15.13*** 0.4102 1.3567 ** 0.5207   
Korea 5 390 3.67 4.23 -0.0570 23 2.1 11.74** -0.1916 -0.5974   -0.2106   
Malaysia 5 390 4.47 8.94 0.3275 23 4.02 8.97 -0.4429 -3.5577   -2.6532   
Philippines 5 390 3.88 7.9 -0.1097 23 6.73 6.28 0.4064 2.3612 ** 1.5331 ** 
Singapore 5 390 3.4 6.41 0.2327 23 5.14 7.17 0.0512 -0.8104   -0.9134   
Russia 5 390 3.06 3.56 -0.1616 23 16.2*** 9.14 0.4402 2.7713 ** 1.8725 ** 
Argentina 5 390 10.39* 4.81 0.2707 23 51.1*** 26.66*** -0.6513 -4.6019   -3.2488   
Chile 5 390 3.04 7.88 0.1018 23 41.8*** 6.83 -0.2324 -1.4776   -1.0080   
Mexico 5 390 3.29 7.91 0.1729 23 9.53 3.44 0.7804 3.8016 ** 2.1566 ** 
Venezuela 5 390 6.39 7.06 0.2705 23 8.25 41.69*** -0.4351 -3.2427   -2.3546   
Japan  5 390 7.43 6.6 0.1365 23 11.21** 3.42 0.3177 0.8363 ** 0.1920   
U.S. 5 390 1.53 1.22 0.1593 23 10.5* 15.97*** 0.1319 -0.1219   -0.3878   
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Table 2.10b:   Causality and Contagion Test Results for the 1-Month Crisis Period – Percentage Change of Volume  
 
This table provides the correlation (contagion) test results for each crisis (Thai crisis, Hong Kong crisis, Russian crisis, and Brazilian 
crisis).  We test whether the correlation coefficient between the percentage change of volume of a crisis-origin country (Thailand, Hong 
Kong, Russia, and Brazil) and a non-crisis-origin market is higher during the crisis period compared to the normal period (January 1, 1996 
to July 1, 1997).  Fisher-z transformation is used to test the hypothesis.  We perform the test on the conditional correlation coefficient (z*).  
We also perform test using the unconditional correlation coefficient following Forbes & Rigobon (2002) – the Adj-z*.  In addition, this 
table provides the Granger-causality test results between the crisis-origin countries (Thailand, Hong Kong, Russia, and Brazil) and other 
stock markets in the sample during each crisis period and the normal period.   ==> Th/Hk/Rs/Br indicates that a country Granger-causes 
the Thai/Hong Kong/Russian/Brazilian market, while Th/Hk/Rs/Br ==> indicates that the Thai/Hong Kong/Russian/Brazilian market 
Granger-causes the other market.  Percentage change of volume is the first difference of volume.  Trading volume is the natural log of 
daily trading volume of the country’s stock market.  For the z-test, ** indicates significance at the 5 percent level; whereas for the 
causality test, ***, **, and * indicates significance level of 1 percent, 5 percent, and 10 percent respectively.     
 

 
Panel A:  Thai Crisis (7/2/1997 – 8/1/1997) 

  Normal Period  Crisis Period      
  Lags N =>Th Th=> ρ(i,j) N =>Th Th=> ρ(i,j) z*   Adj-z*  
Hong Kong 5 389 3.98 11.34** 0.1633 23 15.03** 20.14*** 0.0242 -0.6129   -0.6685  
Indonesia 5 389 3.58 5.08 -0.0266 23 6.74 1.65 -0.6871 -3.5579   -1.9013  
Korea 5 389 4.84 3.7 0.2458 23 12.35** 51.58*** -0.0167 -1.1669   -1.1285  
Malaysia 5 389 13.08** 8.99 0.3025 23 22.56*** 21.06*** -0.4404 -3.4229   -2.3907  
Philippines 5 389 3.07 4.09 0.0684 23 10.53* 2.66 0.0616 -0.0299   -0.1717  
Singapore 5 389 5.74 3.02 0.2563 23 5.63 3.41 0.3608 0.5044   -0.3361  
Russia 5 389 8.87 12.19** 0.2938 23 21.01*** 7.94 0.3543 0.2951   -0.5300  
Brazil 5 389 3.22 10.96* 0.0471 23 91.6*** 44.35*** 0.0716 0.1071   -0.0577  
Argentina 5 389 14.7** 4.58 0.2645 23 12.46** 7.41 0.0327 -1.0390   -1.1142  
Chile 5 389 4.7 4.02 0.1487 23 13.21** 4.56 -0.2402 -1.7220   -1.1661  
Mexico 5 389 10.9* 1.82 0.1336 23 24.17*** 29.78*** 0.0375 -0.4224   -0.5088  
Venezuela 5 389 1.81 9.6* 0.0994 23 8.74 9.34* 0.1841 0.3773   -0.0477  
Japan  5 389 13.21** 10.48* 0.2208 23 9.74* 10.96* 0.3799 0.7649 ** -0.1212  
U.S. 5 389 15.48*** 6.38 0.1435 23 3.57 6.01 0.3312 0.8708 ** 0.1007  
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Panel B:  Hong Kong Crisis (10/19/1997 – 11/18/1997) 
  Normal Period  Crisis Period      

  Lags N =>Hk Hk=> ρ(i,j) N =>Hk Hk=> ρ(i,j) z*   Adj-z*   
Thailand 5 388 11.34** 3.98 0.1633 22 3.54 20.93*** 0.1619 -0.0058   -0.3678   
Indonesia 5 388 9.69* 0.96 0.0660 22 28.27*** 7.26 0.8595 5.2137 ** 3.1487 ** 
Korea 5 386 1.86 4.07 0.1310 22 12.12** 6.73 -0.3188 -1.9657   -1.2481   
Malaysia 5 388 1.68 3.68 0.0759 22 16.49*** 23.52*** 0.3232 1.1028 ** 0.3749   
Philippines 5 388 3.8 4.11 -0.0805 22 6.45 17.63*** -0.1131 -0.1400   0.1126   
Singapore 5 388 7.28 3.26 0.1899 22 89.92*** 4.61 0.5854 2.0360 ** 0.6868 ** 
Russia 5 378 3.23 3.47 0.0272 22 27.41*** 9.21 -0.7635 -4.3879   -2.5854   
Brazil 5 388 5.54 4.14 0.1325 22 8.16 3.67 0.7630 3.7028 ** 1.9005 ** 
Argentina 5 388 10.53* 8.78 0.1675 22 19.23*** 9.92* 0.5146 1.7013 ** 0.5246   
Chile 5 388 4.26 2.38 0.0130 22 16.67*** 11.92** 0.0632 0.2141   0.0731   
Mexico 5 388 10.5* 4.11 0.0333 22 11.64** 5.24 -0.3992 -1.9407   -1.0370   
Venezuela 5 388 1.69 8.21 0.0941 22 12.86** 19.06*** 0.7959 4.2251 ** 2.3348 ** 
Japan  5 384 6.69 8.48 0.0904 22 10.55* 103.72*** -0.5658 -3.1137   -1.8131   
U.S. 5 388 8.37 6.75 0.2167 22 16.76*** 8.18 0.4461 1.1048 ** 0.0910   
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Panel C:  Russian Crisis (8/17/1998 – 9/16/1998) 
  Normal Period  Crisis Period      

  Lags N =>Rs Rs=> ρ(i,j) N =>Rs Rs=> ρ(i,j) z*   Adj-z*   
Thailand 5 378 12.19** 8.87 0.2938 23 21.7*** 11.82** -0.3582 -2.9522   -2.3159   
Hong Kong 5 378 3.47 3.23 0.0272 23 3.26 6.94 0.7992 4.6582 ** 3.1960 ** 
Indonesia 5 378 7.7 1.77 0.1257 23 19.47*** 3.81 0.0107 -0.5043   -0.5231   
Korea 5 378 2.03 2.07 -0.0845 23 6.93 10.09* -0.1737 -0.3953   -0.0884   
Malaysia 5 378 1.61 6 0.0503 23 16.43*** 54.58*** 0.0770 0.1167   -0.0191   
Philippines 5 378 6.69 9.2 -0.0031 23 6.27 24.34*** -0.2183 -0.9533   -0.5672   
Singapore 5 378 18.39*** 6.05 -0.0565 23 21.74*** 41.16*** 0.5523 2.9551 ** 1.9642 ** 
Brazil 5 378 3.62 3.33 -0.1210 23 11.72** 40.18*** -0.4933 -1.8247   -0.9427   
Argentina 5 378 4.42 3.18 0.1214 23 3.59 3.19 0.5529 2.1812 ** 1.1890 ** 
Chile 5 378 6.66 4.79 0.0330 23 22.6*** 7.95 0.6939 3.5840 ** 2.3261 ** 
Mexico 5 378 5.79 5.91 0.1150 23 13.53** 2.47 0.5072 1.9321 ** 1.0245 ** 
Venezuela 5 378 4.52 4.13 0.0291 23 11.64** 8.73 -0.1778 -0.9098   -0.5956   
Japan  5 378 3.83 6.18 0.1791 23 14.6** 7.63 0.7393 3.3458 ** 2.0006 ** 
U.S. 5 378 6.65 3.43 0.0286 23 8.27 11.83** -0.1090 -0.6017   -0.4092   
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Panel D:  Brazilian Crisis (1/13/1999 – 2/12/1999) 
  Normal Period  Crisis Period      

  Lags N =>Br Br=> ρ(i,j) N =>Br Br=> ρ(i,j) z*   Adj-z*   
Thailand 5 386 10.96* 3.22 0.0471 23 39.66*** 46.44*** -0.4177 -2.1453   -1.2955   
Hong Kong 5 388 4.14 5.54 0.1325 23 28.43*** 14.33** -0.4381 -2.6297   -1.7371   
Indonesia 5 388 8 5.38 0.1528 23 9.38* 15.69*** 0.3587 0.9652 ** 0.2378   
Korea 5 388 3.44 3.9 -0.0340 23 4.41 12.99** -0.3487 -1.4389   -0.7321   
Malaysia 5 388 4.24 9.45* 0.3157 23 4.63 10.11* -0.4477 -3.5265   -2.6137   
Philippines 5 388 4.39 7.57 -0.0854 23 4.42 5.78 0.3681 2.0570 ** 1.3102 ** 
Singapore 5 388 3.24 7.63 0.2318 23 6.27 6.42 -0.0490 -1.2433   -1.1448   
Russia 5 388 3.33 3.62 -0.1210 23 15.94*** 12.7** 0.4841 2.8340 ** 1.8446 ** 
Argentina 5 388 11* 4.63 0.2693 23 64.77*** 23.25*** -0.5057 -3.6320   -2.5969   
Chile 5 388 2.98 7.93 0.1497 23 38.99*** 8.43 -0.2120 -1.5959   -1.1686   
Mexico 5 388 3.2 7.35 0.1766 23 8.04 3.83 0.7869 3.8576 ** 2.2010 ** 
Venezuela 5 388 6.03 7.27 0.2661 23 7.96 37.16*** -0.5016 -3.5933   -2.5669   
Japan  5 388 8.41 7 0.1399 23 11.41** 3.72 0.3217 0.8402 ** 0.1890   
U.S. 5 388 1.61 1.36 0.1811 23 17.37*** 23.5*** -0.0075 -0.8313   -0.8162   
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Table 2.11a:   Causality and Contagion Test Results between U.S. and other Markets – Turnover  
 
This table provides the correlation (contagion) test results between U.S. and other markets during each crisis (Thai crisis, Hong Kong 
crisis, Russian crisis, and Brazilian crisis).  We test whether the correlation coefficient between turnover of U.S. and other non-crisis-
origin market is higher during the crisis period compared to the normal period (January 1, 1996 to July 1, 1997).  Fisher-z transformation 
is used to test the hypothesis.  We perform the test on the conditional correlation coefficient (z*).  We also perform test using the 
unconditional correlation coefficient following Forbes & Rigobon (2002) – the Adj-z*.  In addition, this table provides the Granger-
causality test results between U.S. and non-crisis-origin markets during each crisis period and the normal period.   =>US indicates that a 
country Granger-causes the U.S. market, while US=> indicates that the U.S. market Granger-causes the other market.  Turnover is the first 
difference of the log of the turnover ratio.  Turnover ratio is the ratio between daily trading volume and the corresponding market value.  
For the z-test, ** indicates significance at the 5 percent level; whereas for the causality test, ***, **, and * indicates significance level of 1 
percent, 5 percent, and 10 percent respectively.     
 

 
Panel A:  Thai Crisis 

  Normal Period Crisis Period     
  Lags N =>US US=> ρ(us,x) N =>US US=> ρ(us,x) z*  Adj-z*  
Hong Kong 5 386 5.9 7.43 0.2103 78 7.06 6.93 0.0346 -1.4169  -1.5347  
Indonesia 5 386 5.58 6.24 0.0330 78 3.24 6.84 0.0195 -0.1066  -0.1732  
Korea 5 386 8.63 5.71 0.1140 78 5.03 7.33 0.4852 3.2883 ** 1.6122 ** 
Malaysia 5 386 2.19 4.47 0.0775 78 1.48 3.54 0.1279 0.4037 ** -0.0322  
Philippines 5 386 5.23 12.99** -0.1836 78 18.29*** 24.56*** -0.1213 0.5049 ** 0.9183 ** 
Singapore 5 386 8.73 14.03** 0.0699 78 24.38*** 13.77*** -0.1762 -1.9650  -1.3639  
Russia 5 386 3.44 7.01 0.0197 78 0.86 6.52 0.0667 0.3735 ** 0.1463  
Brazil 5 386 1.22 1.53 0.1593 78 3.81 1.7 0.2557 0.7986 ** -0.0753  
Argentina 5 386 9.04 10* 0.3666 78 13.57** 11.59** 0.4795 1.0924 ** -0.5638  
Chile 5 386 12.74** 4.19 0.3049 78 13.96** 5.92 0.1683 -1.1484  -1.7225  
Mexico 5 386 5.3 9.1 0.3531 78 4.79 14.5** 0.3897 0.3364 ** -1.0030  
Venezuela 5 386 17.89*** 16.34*** 0.0298 78 3.21 1.32 0.0478 0.1424  -0.0202  
Japan  5 386 37.66*** 33.18*** 0.2346 78 12.82** 17.1*** 0.3072 0.6206 ** -0.4313  
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Panel B:  Hong Kong Crisis 
  Normal Period Crisis Period     

  Lags N =>US US=> ρ(us,x) N =>US US=> ρ(us,x) z*  Adj-z*  
Thailand 5 386 7 14.47** 0.1197 65 11.1** 9.01 0.1216 0.0141  -0.5205  
Indonesia 5 386 5.58 6.24 0.0330 65 7.32 11.3** 0.2032 1.2642 ** 0.3678 ** 
Korea 5 386 8.63 5.71 0.1140 65 10.53* 22.33*** 0.2319 0.8891 ** -0.1355  
Malaysia 5 386 2.19 4.47 0.0775 65 8.08 5.39 0.2671 1.4329 ** 0.2501  
Philippines 5 386 5.23 12.99** -0.1836 65 5.13 3.56 0.2716 3.3918 ** 2.1888 ** 
Singapore 5 386 8.73 14.03** 0.0699 65 7.73 20.35*** 0.2953 1.7117 ** 0.4017 ** 
Russia 5 386 3.44 7.01 0.0197 65 6.46 4.47 0.5031 3.8991 ** 1.6198 ** 
Brazil 5 386 1.22 1.53 0.1593 65 15.38*** 12.02** 0.4414 2.2884 ** 0.3038  
Argentina 5 386 9.04 10* 0.3666 65 10.51* 0.82 0.7682 4.6122 ** 0.9650 ** 
Chile 5 386 12.74** 4.19 0.3049 65 4.7 9.22 0.2754 -0.2360  -1.4558  
Mexico 5 386 5.3 9.1 0.3531 65 25.79*** 11.22** 0.6212 2.6141 ** -0.2506  
Venezuela 5 386 17.89*** 16.34*** 0.0298 65 5.32 23.76*** 0.4059 2.9282 ** 1.1101 ** 
Japan  5 386 37.66*** 33.18*** 0.2346 65 3.13 8.81 0.0061 -1.7018  -1.7286  
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Panel C:  Russian Crisis 
  Normal Period Crisis Period     

  Lags N =>US US=> ρ(us,x) N =>US US=> ρ(us,x) z*  Adj-z*  
Thailand 5 386 7 14.47** 0.1197 65 7.12 5.95 -0.2194 -2.5076  -1.7711  
Hong Kong 5 388 5.9 7.43 0.2103 65 3.58 8.81 -0.0270 -0.4384  -0.3481  
Indonesia 5 386 5.58 6.24 0.0330 65 11.51** 8.06 -0.0728 -1.3687  -1.1253  
Korea 5 386 8.63 5.71 0.1140 65 2.44 2.48 0.1184 0.3017  -0.0947  
Malaysia 5 386 2.19 4.47 0.0775 65 12.63** 5.97 -0.0537 0.9638 ** 1.1435 ** 
Philippines 5 386 5.23 12.99** -0.1836 65 13.16** 5.75 0.2000 0.9695 ** 0.2984  
Singapore 5 386 8.73 14.03** 0.0699 65 5.26 4.51 0.2910 1.0157 ** 0.0362  
Brazil 5 386 1.22 1.53 0.1593 65 9.57 7.67 0.0217 -1.0147  -1.0874  
Argentina 5 386 9.04 10* 0.3666 65 6.01 10.05* 0.0217 -2.6496  -2.7223  
Chile 5 386 12.74** 4.19 0.3049 65 4.17 19.26*** -0.0407 -2.5980  -2.4619  
Mexico 5 386 5.3 9.1 0.3531 65 3.23 4.62 0.2200 -1.0622  -1.8006  
Venezuela 5 386 17.89*** 16.34*** 0.0298 65 5.8 2.73 0.0883 0.4289 ** 0.1334  
Japan  5 386 37.66*** 33.18*** 0.2346 65 0.74 13.63** 0.2445 0.0767  -0.7448  
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Panel D:  Brazilian Crisis 
  Normal Period Crisis Period     

  Lags N =>US US=> ρ(us,x) N =>US US=> ρ(us,x) z*  Adj-z*  
Thailand 5 386 7 14.47** 0.1197 65 8.07 7.88 0.3148 1.5022 ** 0.7024 ** 
Hong Kong 5 388 5.9 7.43 0.2103 65 2.24 3.21 0.2567 0.3586 ** -0.2930  
Indonesia 5 386 5.58 6.24 0.0330 65 2.86 8.5 0.0284 -0.0334  -0.1053  
Korea 5 386 8.63 5.71 0.1140 65 5.29 2.98 -0.1410 -1.8733  -1.5162  
Malaysia 5 386 2.19 4.47 0.0775 65 11.85** 9.9* 0.1108 0.2454  -0.0350  
Philippines 5 386 5.23 12.99** -0.1836 65 4.08 3.72 0.3979 4.4325 ** 3.4194 ** 
Singapore 5 386 8.73 14.03** 0.0699 65 17.6*** 3.69 -0.0362 -0.7762  -0.6846  
Russia 5 386 3.44 7.01 0.0197 65 13.93** 4.19 -0.1612 -1.3312  -0.9230  
Argentina 5 386 9.04 10* 0.3666 65 1.43 11.87** 0.5121 1.3232 ** 0.0135  
Chile 5 386 12.74** 4.19 0.3049 65 8.82 6.42 0.3197 0.1191  -0.6930  
Mexico 5 386 5.3 9.1 0.3531 65 3.78 11.47** 0.4488 0.8338 ** -0.3110  
Venezuela 5 386 17.89*** 16.34*** 0.0298 65 11.34** 3.43 -0.2480 -2.0683  -1.4391  
Japan  5 386 37.66*** 33.18*** 0.2346 65 37.66*** 33.18*** 0.2346 0.0000  -0.5950  
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Table 2.11b:   Causality and Contagion Test Results between U.S. and other Markets – Volume  
 
This table provides the correlation (contagion) test results between U.S. and other markets during each crisis (Thai crisis, Hong Kong 
crisis, Russian crisis, and Brazilian crisis).  We test whether the correlation coefficient between volume of U.S. and other non-crisis-origin 
market is higher during the crisis period compared to the normal period (January 1, 1996 to July 1, 1997).  Fisher-z transformation is used 
to test the hypothesis.  We perform the test on the conditional correlation coefficient (z*).  We also perform test using the unconditional 
correlation coefficient following Forbes & Rigobon (2002) – the Adj-z*.  In addition, this table provides the Granger-causality test results 
between U.S. and non-crisis-origin markets during each crisis period and the normal period.   =>US indicates that a country Granger-
causes the U.S. market, while US=> indicates that the U.S. market Granger-causes the other market.  Volume is the first difference of the 
log of volume.  Volume is the daily trading volume in the respective stock markets.  For the z-test, ** indicates significance at the 5 
percent level; whereas for the causality test, ***, **, and * indicates significance level of 1 percent, 5 percent, and 10 percent respectively.     
 

 
Panel A:  Thai Crisis 

  Normal Period Crisis Period     
  Lags N =>US US=> ρ(us,x) N =>US US=> ρ(us,x) z*  Adj-z*  
Hong Kong 5 388 6.75 8.37 0.2167 78 8.21 6.07 0.0402 -1.4261  0.0494  
Indonesia 5 388 5.49 7.06 0.0821 78 3.16 6.98 0.0220 -0.4774  0.1773  
Korea 5 388 8.64 5.78 0.1286 78 5.118 7.03 0.4653 2.9689 ** 0.4114 ** 
Malaysia 5 388 2.98 4.16 0.1449 78 1.45 2.75 0.1173 -0.2227  0.1669  
Philippines 5 388 5.83 11.85** -0.1544 78 20.29*** 24.02*** -0.0773 0.6194 ** 0.3601 ** 
Singapore 5 388 8.41 17.73*** 0.1454 78 25.9*** 14.21** -0.1912 -2.6939  -0.0071  
Russia 5 388 3.43 6.65 0.0286 78 0.98 6.03 0.0854 0.4517 ** 0.2663  
Brazil 5 388 1.36 1.61 0.1811 78 3.53 1.83 0.2659 0.7081 ** 0.2175  
Argentina 5 388 9.25* 10.72* 0.3559 78 14.76** 13.36** 0.4797 1.1912 ** 0.1803  
Chile 5 388 13.74** 5.19 0.3087 78 13.69** 6.58 0.1552 -1.2879  0.0154  
Mexico 5 388 5.26 9.1 0.3671 78 4.6 15.32*** 0.4103 0.4025 ** 0.1130  
Venezuela 5 388 19.55*** 19.63*** 0.0511 78 3.05 1.45 0.0494 -0.0133  0.2236  
Japan  5 388 36.53*** 34.52*** 0.2400 78 12.39** 18.69*** 0.3016 0.5275 ** 0.1785  
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Panel B:  Hong Kong Crisis 
  Normal Period Crisis Period     

  Lags N =>US US=> ρ(us,x) N =>US US=> ρ(us,x) z*  Adj-z*  
Thailand 5 386 6.38 15.48*** 0.1435 65 12.05** 8.89 0.1279 -0.1164  0.1735  
Indonesia 5 388 5.49 7.06 0.0821 65 6.79 13.71** 0.1881 0.7898 ** 0.2599  
Korea 5 388 8.64 5.78 0.1286 65 10.8* 24.18*** 0.2754 1.1207 ** 0.2504  
Malaysia 5 388 2.98 4.16 0.1449 65 6.34 5.82 0.2647 0.9151 ** 0.2290  
Philippines 5 388 5.83 11.85** -0.1544 65 4.96 4.12 0.2958 3.3657 ** 0.5446 ** 
Singapore 5 388 8.41 17.73*** 0.1454 65 7.3 21.36*** 0.2910 1.1195 ** 0.2403  
Russia 5 388 3.43 6.65 0.0286 65 6.16 5.8 0.4884 3.6926 ** 0.4632 ** 
Brazil 5 388 1.36 1.61 0.1811 65 15.03** 10.68* 0.4209 1.9410 ** 0.2686  
Argentina 5 388 9.25* 10.72* 0.3559 65 10.93* 1.05 0.7759 4.8431 ** 0.4108 ** 
Chile 5 388 13.74** 5.19 0.3087 65 4.63 8.59 0.2462 -0.4946  0.0477  
Mexico 5 388 5.26 9.1 0.3671 65 27.47*** 11.7** 0.5882 2.1175 ** 0.1786  
Venezuela 5 388 19.55*** 19.63*** 0.0511 65 5.46 24.16*** 0.4087 2.7981 ** 0.3939 ** 
Japan  5 388 36.53*** 34.52*** 0.2400 65 3.46 8.75 -0.0176 -1.9168  0.0167  
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Panel C:  Russian Crisis 
  Normal Period Crisis Period     

  Lags N =>US US=> ρ(us,x) N =>US US=> ρ(us,x) z*  Adj-z*  
Thailand 5 386 6.38 15.48*** 0.1435 65 7.09 6.14 -0.1978 -2.5194  0.0154  
Hong Kong 5 388 6.75 8.37 0.2167 65 3.56 10.12* 0.0003 -1.6074  0.0481  
Indonesia 5 388 5.49 7.06 0.0821 65 12.45** 8.54 0.0195 -0.4586  0.1964  
Korea 5 388 8.64 5.78 0.1286 65 1.86 1.93 0.1203 -0.0613  0.2040  
Malaysia 5 388 2.98 4.16 0.1449 65 11.85** 4.68 -0.0267 -1.2618  0.1079  
Philippines 5 388 5.83 11.85** -0.1544 65 11.36** 5.57 0.1664 2.3648 ** 0.5145 ** 
Singapore 5 388 8.41 17.73*** 0.1454 65 5.37 4.64 0.2335 0.6682 ** 0.2509  
Brazil 5 388 1.36 1.61 0.1811 65 1.36 1.61 0.1811 0.0000  0.1840  
Argentina 5 388 9.25* 10.72* 0.3559 65 12.08** 8.11 0.3091 -0.3847  0.0712  
Chile 5 388 13.74** 5.19 0.3087 65 6.14 20.75 -0.0645 -2.8032  -0.0855  
Mexico 5 388 5.26 9.1 0.3671 65 3.97 4.31 0.2647 -0.8330  0.0308  
Venezuela 5 388 19.55*** 19.63*** 0.0511 65 5.83 2.73 0.1517 0.7430 ** 0.2994  
Japan  5 388 36.53*** 34.52*** 0.2400 65 0.57 11.24** 0.2694 0.2303  0.1741  
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Panel D:  Brazilian Crisis 
  Normal Period Crisis Period     

  Lags N =>US US=> ρ(us,x) N =>US US=> ρ(us,x) z*  Adj-z*  
Thailand 5 386 6.38 15.48*** 0.1435 65 9.74* 9.23 0.3172 1.3444 ** 0.3376 ** 
Hong Kong 5 388 6.75 8.37 0.2167 65 2.17 3.75 0.1956 -0.1616  0.1756  
Indonesia 5 388 5.49 7.06 0.0821 65 3.17 8.93 0.0103 -0.5265  0.1925  
Korea 5 388 8.64 5.78 0.1286 65 7.4 2.25 -0.1372 -1.9540  0.0503  
Malaysia 5 388 2.98 4.16 0.1449 65 9.77* 9.4* 0.0658 -0.5851  0.1645  
Philippines 5 388 5.83 11.85** -0.1544 65 5.23 3.54 0.4002 4.2346 ** 0.7026 ** 
Singapore 5 388 8.41 17.73*** 0.1454 65 18.38*** 3.47 0.0101 -0.9967  0.1282  
Russia 5 388 3.43 6.65 0.0286 65 12.72** 3.7 -0.1572 -1.3678  0.1377  
Argentina 5 388 9.25* 10.72* 0.3559 65 1.1 11.75** 0.5148 1.4392 ** 0.2776  
Chile 5 388 13.74** 5.19 0.3087 65 9.35* 5.64 0.2934 -0.1226  0.1454  
Mexico 5 388 5.26 9.1 0.3671 65 3.85 8.55 0.5055 1.2532 ** 0.2556  
Venezuela 5 388 19.55*** 19.63*** 0.0511 65 9.09 3.49 -0.2315 -2.0969  0.0648  
Japan  5 388 36.53*** 34.52*** 0.2400 65 5.83 6.52 0.2716 0.2474  0.2040  
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Table 2.12a:  Causality and Contagion Test Results between Japan and other Markets – Turnover  
 
This table provides the correlation (contagion) test results between Japan and other markets during each crisis (Thai crisis, Hong Kong 
crisis, Russian crisis, and Brazilian crisis).  We test whether the correlation coefficient between turnover of Japan and other non-crisis-
origin market is higher during the crisis period compared to the normal period (January 1, 1996 to July 1, 1997).  Fisher-z transformation 
is used to test the hypothesis.  We perform the test on the conditional correlation coefficient (z*).  We also perform test using the 
unconditional correlation coefficient following Forbes & Rigobon (2002) – the Adj-z*.  In addition, this table provides the Granger-
causality test results between Japan and non-crisis-origin markets during each crisis period and the normal period.   =>JP indicates that a 
country Granger-causes the Japanese market, while JP => indicates that the Japanese market Granger-causes the other market.  Turnover is 
the first difference of the log of the turnover ratio.  Turnover ratio is the ratio between daily trading volume and the corresponding market 
value.  For the z-test, ** indicates significance at the 5 percent level; whereas for the causality test, ***, **, and * indicates significance 
level of 1 percent, 5 percent, and 10 percent respectively.     
 

 
Panel A:  Thai Crisis 

  Normal Period Crisis Period     
  Lags N =>JP JP=> ρ(jp,x) N =>JP JP=> ρ(jp,x) z*  Adj-z*  
Hong Kong 5 384 8.15 8.01 0.0928 78 6.43 3.54 0.0743 -0.1472  0.1995  
Indonesia 5 384 10.65* 9.47 0.1783 78 8.12 4.35 0.1406 -0.3067  0.1529  
Korea 5 384 2.61 4.35 0.1304 78 12.32** 9.75* 0.1975 0.5467 ** 0.2380  
Malaysia 5 384 15.16*** 0.4 0.2603 78 13.74** 5.97 0.0482 -1.7275  0.0102  
Philippines 5 384 12.2** 10.21* 0.0828 78 9.6* 6.35 0.3288 2.0461 ** 0.3747 ** 
Singapore 5 384 3.44 9.53* 0.2071 78 4.22 8.96 0.0941 -0.9164  0.0944  
Russia 5 384 6.54 3.68 0.1406 78 8.96 4.87 0.0201 -0.9617  0.1181  
Brazil 5 384 6.6 7.43 0.1365 78 6.84 14.35** 0.1471 0.0860  0.2000  
Argentina 5 384 26.6*** 33.48*** 0.2769 78 14.92** 27.71*** -0.0510 -2.6551  -0.0675  
Chile 5 384 10.03* 8.9 0.1648 78 5.42 6.51 0.0401 -0.9987  0.1055  
Mexico 5 384 14.81** 17.39*** 0.2209 78 12.53** 8.84 0.3935 1.5149 ** 0.2814  
Venezuela 5 384 2.96 9.28* 0.2736 78 6.65 8.9 0.0132 -2.1183  -0.0252  
U.S. 5 384 33.18*** 37.66*** 0.2346 78 17.1*** 12.82** 0.3072 0.6203 ** 0.2033  
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Panel B:  Hong Kong Crisis 
  Normal Period Crisis Period     

  Lags N =>JP JP=> ρ(jp,x) N =>JP JP=> ρ(jp,x) z*  Adj-z*  
Thailand 5 384 11.66** 13.25** 0.2181 65 6.57 13.83** 0.0279 -1.4151  0.0607  
Indonesia 5 384 10.65* 9.47 0.1783 65 8.58 9.93* 0.5327 3.0208 ** 0.4098 ** 
Korea 5 384 2.61 4.35 0.1304 65 12.98** 1.16 0.1319 0.0110  0.2040  
Malaysia 5 384 15.16*** 0.4 0.2603 65 14.93** 9.3* 0.0871 -1.3080  0.0458  
Philippines 5 384 12.2** 10.21* 0.0828 65 8.05 7.39 0.1622 0.5888 ** 0.2680  
Singapore 5 384 3.44 9.53* 0.2071 65 6.43 3.8 0.2899 0.6446 ** 0.2111  
Russia 5 384 6.54 3.68 0.1406 65 10.46* 4.32 0.2885 1.1349 ** 0.2789  
Brazil 5 384 6.6 7.43 0.1365 65 6.5 1.86 0.1036 -0.2440  0.1833  
Argentina 5 384 26.6*** 33.48*** 0.2769 65 2.41 1.15 -0.2209 -3.7167  -0.1299  
Chile 5 384 10.03* 8.9 0.1648 65 3.55 1.8 0.1017 -0.4691  0.1534  
Mexico 5 384 14.81** 17.39*** 0.2209 65 7.37 9.15 0.1091 -0.8403  0.0989  
Venezuela 5 384 2.96 9.28* 0.2736 65 6.99 2.02 0.0786 -1.4749  0.0272  
U.S. 5 384 33.18*** 37.66*** 0.2346 65 8.81 3.13 0.0061 -1.7012  0.0324  
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Panel C:  Russian Crisis 
  Normal Period Crisis Period     

  Lags N =>JP JP=> ρ(jp,x) N =>JP JP=> ρ(jp,x) z*  Adj-z*  
Thailand 5 384 11.66** 13.25** 0.2181 65 35.31*** 8.36 0.1197 -0.7408  0.1011  
Hong Kong 5 384 8.15 8.01 0.0928 65 4.13 2.13 0.1548 0.4602 ** 0.2461  
Indonesia 5 384 10.65* 9.47 0.1783 65 4.33 4.25 0.0660 -0.8335  0.1179  
Korea 5 384 2.61 4.35 0.1304 65 4.91 8.43 0.0265 -0.7637  0.1492  
Malaysia 5 384 15.16*** 0.4 0.2603 65 1.06 2.72 0.1096 -1.1419  0.0517  
Philippines 5 384 12.2** 10.21* 0.0828 65 11.93** 4.83 -0.1240 -1.5167  0.1290  
Singapore 5 384 3.44 9.53* 0.2071 65 3.6 6.78 0.0507 -1.1639  0.0811  
Brazil 5 384 6.6 7.43 0.1365 65 7.99 11.3** 0.2780 1.0822 ** 0.2625  
Argentina 5 384 26.6*** 33.48*** 0.2769 65 7.42 36.12*** 0.3413 0.5203 ** 0.1497  
Chile 5 384 10.03* 8.9 0.1648 65 7.04 5.05 0.0217 -1.0560  0.1119  
Mexico 5 384 14.81** 17.39*** 0.2209 65 2.2 10.1* 0.3995 1.4489 ** 0.2436  
Venezuela 5 384 2.96 9.28* 0.2736 65 11.18** 3.89 -0.1047 -2.8172  -0.0598  
U.S. 5 384 33.18*** 37.66*** 0.2346 65 13.63** 0.74 0.2445 0.0766  0.1436  
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Panel D:  Brazilian Crisis 
  Normal Period Crisis Period     

  Lags N =>JP JP=> ρ(jp,x) N =>JP JP=> ρ(jp,x) z*  Adj-z*  
Thailand 5 384 11.66** 13.25** 0.2181 65 1.65 15.65*** 0.3986 1.4626 ** 0.2459  
Hong Kong 5 384 10.65* 9.47 0.1783 65 6.83 6.44 0.3519 1.3679 ** 0.2598  
Indonesia 5 384 2.61 4.35 0.1304 65 6.17 9.97* 0.0103 -0.8819  0.1420  
Korea 5 384 15.16*** 0.4 0.2603 65 3.95 4.56 0.1767 -0.6419  0.0831  
Malaysia 5 384 12.2** 10.21* 0.0828 65 5.5 19.31*** 0.1285 0.3371 ** 0.2438  
Philippines 5 384 3.44 9.53* 0.2071 65 10.87* 9.68* 0.3696 1.2982 ** 0.2401  
Singapore 5 384 6.54 3.68 0.1406 65 10.18* 12.35** 0.4938 2.9171 ** 0.3894 ** 
Russia 5 384 6.54 3.68 0.1406 65 6.61 15.24*** 0.2338 0.7056 ** 0.2358  
Argentina 5 384 26.6*** 33.48*** 0.2769 65 2.74 11.37** 0.2330 -0.3435  0.0926  
Chile 5 384 10.03* 8.9 0.1648 65 11.89** 3.71 0.1728 0.0604  0.1814  
Mexico 5 384 14.81** 17.39*** 0.2209 65 2.19 9.19 0.2870 0.5161 ** 0.1800  
Venezuela 5 384 2.96 9.28* 0.2736 65 4.68 8.17 -0.0841 -2.6660  -0.0504  
U.S. 5 384 33.18*** 37.66*** 0.2346 65 7.42 6.62 0.2235 -0.0860  0.1331  
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Table 2.12b:   Causality and Contagion Test Results between Japan and other Markets – Volume  
 
This table provides the correlation (contagion) test results between Japan and other markets during each crisis (Thai crisis, Hong Kong 
crisis, Russian crisis, and Brazilian crisis).  We test whether the correlation coefficient between volume of Japan and other non-crisis-
origin market is higher during the crisis period compared to the normal period (January 1, 1996 to July 1, 1997).  Fisher-z transformation 
is used to test the hypothesis.  We also perform test using the unconditional correlation coefficient following Forbes & Rigobon (2002) – 
the Adj-z*.  In addition, this table provides the Granger-causality test results between Japan and non-crisis-origin markets during each 
crisis period and the normal period.   =>JP indicates that a country Granger-causes the Japanese market, while JP => indicates that the 
Japanese market Granger-causes the other market.  Volume is the first difference of the log of volume.  Volume is the daily trading 
volume in the respective stock markets.  For the z-test, ** indicates significance at the 5 percent level; whereas for the causality test, ***, 
**, and * indicates significance level of 1 percent, 5 percent, and 10 percent respectively.     
 

 
Panel A:  Thai Crisis 

  Normal Period Crisis Period     
  Lags N =>JP JP=> ρ(jp,x) N =>JP JP=> ρ(jp,x) z*  Adj-z*  
Hong Kong 5 384 8.48 6.69 0.0904 78 7.31 3.4 0.0898 -0.0043  0.2105  
Indonesia 5 384 10.68* 9.1 0.1727 78 9.18 4.77 0.1557 -0.1381  0.1668  
Korea 5 384 2.72 4.59 0.1433 78 11.43** 9.2 0.1987 0.4524 ** 0.2238  
Malaysia 5 384 14.75** 0.43 0.2568 78 15.59*** 6.81 0.0125 -1.9805  -0.0077  
Philippines 5 384 12.58** 9.96* 0.0743 78 11.53** 6.69 0.3400 2.2134 ** 0.3882 ** 
Singapore 5 384 3.04 8.32 0.2083 78 5.53 9.53* 0.1017 -0.8658  0.0969  
Russia 5 384 6.18 3.83 0.1429 78 9.12 5.24 0.0075 -1.0795  0.1082  
Brazil 5 384 7 8.41 0.1399 78 6.28 12.78** 0.1696 0.2411  0.2090  
Argentina 5 384 26.22*** 32.6*** 0.2744 78 14.55** 26.52*** -0.0357 -2.5124  -0.0553  
Chile 5 384 9.78* 9.12 0.1559 78 5.43 6.53 0.0582 -0.7832  0.1250  
Mexico 5 384 14.68** 17.23*** 0.2134 78 12.88** 8.76 0.3965 1.6045 ** 0.2878 ** 
Venezuela 5 384 2.92 8.69 0.2691 78 7.02 8.39 0.0089 -2.1131  -0.0230  
U.S. 5 384 34.52*** 36.53*** 0.2400 78 18.69*** 12.39** 0.3016 0.5271 ** 0.1910  
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Panel B:  Hong Kong Crisis 
  Normal Period Crisis Period     

  Lags N =>JP JP=> ρ(jp,x) N =>JP JP=> ρ(jp,x) z*  Adj-z*  
Thailand 5 384 10.48* 13.21** 0.2208 65 7.14 14.21** 0.0079 -1.5819  0.0478  
Indonesia 5 384 10.68* 9.1 0.1727 65 8.44 9.76* 0.5042 2.7778 ** 0.3879 ** 
Korea 5 384 2.72 4.59 0.1433 65 13.77** 0.99 0.0791 -0.4749  0.1633  
Malaysia 5 384 14.75** 0.43 0.2568 65 15.04** 10.86* 0.0965 -1.2116  0.0536  
Philippines 5 384 12.58** 9.96* 0.0743 65 8.37 7.55 0.1689 0.7011 ** 0.2788  
Singapore 5 384 3.04 8.32 0.2083 65 6.42 3.38 0.3001 0.7175 ** 0.2136  
Russia 5 384 6.18 3.83 0.1429 65 10.56* 4.32 0.2783 1.0372 ** 0.2686  
Brazil 5 384 7 8.41 0.1399 65 6.37 1.89 -0.0094 -1.0969  0.1230  
Argentina 5 384 26.22*** 32.6*** 0.2744 65 2.37 1.48 -0.2552 -3.9623  -0.1443  
Chile 5 384 9.78* 9.12 0.1559 65 3.24 1.89 0.0683 -0.6480  0.1451  
Mexico 5 384 14.68** 17.23*** 0.2134 65 7.06 10.34* 0.0815 -0.9863  0.0921  
Venezuela 5 384 2.92 8.69 0.2691 65 6.95 2 0.0576 -1.5933  0.0211  
U.S. 5 384 34.52*** 36.53*** 0.2400 65 8.75 3.46 -0.0176 -1.9154  0.0150  
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Panel C:  Russian Crisis 
  Normal Period Crisis Period     

  Lags N =>JP JP=> ρ(jp,x) N =>JP JP=> ρ(jp,x) z*  Adj-z*  
Thailand 5 384 10.48* 13.21** 0.2208 65 32.97*** 7.78 0.1582 -0.4747  0.1147  
Hong Kong 5 384 8.48 6.69 0.0904 65 4.19 2.39 0.1234 0.2437  0.2327  
Indonesia 5 384 10.68* 9.1 0.1727 65 3.94 3.32 0.0608 -0.8297  0.1208  
Korea 5 384 2.72 4.59 0.1433 65 6.08 7.89 -0.0052 -1.0913  0.1219  
Malaysia 5 384 14.75** 0.43 0.2568 65 1.25 2.5 0.0989 -1.1941  0.0495  
Philippines 5 384 12.58** 9.96* 0.0743 65 12.13** 5.35 -0.1423 -1.5903  0.1304  
Singapore 5 384 3.04 8.32 0.2083 65 3.57 7.17 0.0175 -1.4158  0.0647  
Brazil 5 384 7 8.41 0.1399 65 6.49 11.12** 0.2902 1.1538 ** 0.2626  
Argentina 5 384 26.22*** 32.6*** 0.2744 65 6.91 39.72*** 0.2581 -0.1285  0.1055  
Chile 5 384 9.78* 9.12 0.1559 65 6.33 4.99 0.0069 -1.0977  0.1142  
Mexico 5 384 14.68** 17.23*** 0.2134 65 2.22 10.67* 0.3893 1.4177 ** 0.2413  
Venezuela 5 384 2.92 8.69 0.2691 65 11.9** 3.77 -0.1019 -2.7610  -0.0526  
U.S. 5 384 34.52*** 36.53*** 0.2400 65 11.24** 0.57 0.2694 0.2302  0.1481  

 150



 
 

Panel D:  Brazilian Crisis 
  Normal Period Crisis Period     

  Lags N =>JP JP=> ρ(jp,x) N =>JP JP=> ρ(jp,x) z*  Adj-z*  
Thailand 5 384 10.48* 13.21** 0.2208 65 2.04 16.08*** 0.3843 1.3187 ** 0.2663  
Hong Kong 5 384 8.48 6.69 0.0904 65 7.35 6.13 0.3548 2.0467 ** 0.3803 ** 
Indonesia 5 384 10.68* 9.1 0.1727 65 5.97 10.46* 0.0006 -1.2693  0.0943  
Korea 5 384 2.72 4.59 0.1433 65 4.28 4.36 0.1826 0.2951  0.2227  
Malaysia 5 384 14.75** 0.43 0.2568 65 5.03 18.38*** 0.1526 -0.7954  0.0876  
Philippines 5 384 12.58** 9.96* 0.0743 65 11.39** 9.48* 0.3657 2.2560 ** 0.4037 ** 
Singapore 5 384 3.04 8.32 0.2083 65 9.44* 11.22** 0.5006 2.4732 ** 0.3672 ** 
Russia 5 384 6.18 3.83 0.1429 65 6.3 15.46*** 0.2508 0.8206 ** 0.2623  
Argentina 5 384 26.22*** 32.6*** 0.2744 65 2.53 11.03* 0.2549 -0.1535  0.1270  
Chile 5 384 9.78* 9.12 0.1559 65 11.84** 3.65 0.1841 0.2119  0.2106  
Mexico 5 384 14.68** 17.23*** 0.2134 65 1.94 8.79 0.3099 0.7572 ** 0.2253  
Venezuela 5 384 2.92 8.69 0.2691 65 4.53 7.87 -0.0805 -2.6035  -0.0502  
U.S. 5 384 34.52*** 36.53*** 0.2400 65 6.52 5.83 0.2716 0.2472  0.1738  
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CHAPTER III 

LIQUIDITY, STOCK RETURNS, AND CAPITAL CONTROLS:   

EVIDENCE FROM BURSA MALAYSIA 

 

3.1  Introduction 

The relation between stock returns and liquidity has been extensively studied in developed 

markets, where a negative and significant relation has been consistently documented.  It implies 

that the lower the market liquidity of a common stock is, the higher the discount rate or expected 

returns tend to be.  Liquidity is essentially the ability of the market to absorb temporary 

fluctuations in demand and supply quickly without undue distortions in prices.  Since liquidity is 

not directly observable, various liquidity proxies such as bid-ask spreads, trading volume or 

turnover ratio have been used in examining the above relation.   

Earlier asset pricing models usually do not consider trading and thus ignore the time and 

cost of transforming cash into financial assets or vice versa (Chordia et al., 2003).  However, 

recent studies have begun to explore the role of liquidity as an additional factor in explaining 

stock returns in the cross-sectional multi-factor setting (e.g. Brennan et al., 1998; Chan and Faff, 

2003; Chordia et al., 2001).  After controlling for other stock characteristics and anomalies, the 

significant negative relation between average returns and liquidity persists.   

Results for emerging markets, however, are at best mixed.  A few studies using emerging 

markets’ data document contradictory results, i.e. positive relation between liquidity and stock 

returns, or liquidity does not explain returns at all (see e.g. Bekaert et al., 2003b; Jun et al., 2003; 

Rouwenhorst, 1999).  These findings are somewhat puzzling given the perception that emerging 

markets have more acute liquidity problems than in developed markets.1  However, studies which 

                                                 
1 Bekaert et al. (2003b) cite Chuhan (1992) that poor liquidity has been mentioned as one of the reasons preventing 
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link liquidity with equity market liberalization2 in emerging markets suggest that liquidity levels 

have improved in those markets.  As a result, wider opportunities to diversify investment 

portfolio internationally alter the notion of the importance of liquidity in explaining stock returns 

in emerging markets (e.g. Bekaert et al., 2003b).           

Bekaert et al. (2003b) argue that if liquidity premium is an important feature in emerging 

markets, focus on these markets should yield a powerful test and useful independent evidence to 

determine whether liquidity is a relevant factor in equity pricing.3  However, they also note that 

many emerging markets experience structural breaks (due to market liberalization) during 1980s 

and 1990s that will likely affect liquidity.  As a result, the importance of liquidity on expected 

returns might decline post-liberalization in emerging markets.  Bekaert et al. note that in 

developed markets such as the U.S. stock market, a vast number of traded securities is available 

with a very diversified ownership structure which combines long-horizon investors (who are less 

subject to liquidity risk) and short-term investors.  Hence, clientele effects in portfolio choices 

may mitigate the pricing of liquidity, leading to a small liquidity effect in the U.S. equity market 

compared to developing markets.  In emerging markets, however, that is not generally the case 

prior to liberalization of their financial markets.  Restrictions on foreign investors from buying 

domestic equity securities and also on local investors to invest abroad result in a lack of diversity 

in the number of securities available to invest in, and the less diverse ownership structure makes 

liquidity effects potentially more acute in these markets.     

On the other hand, Chordia et al. (2003) note that during periods of severe market 

conditions (e.g. a financial crisis), liquidity can decline or even disappear, causing shocks which 

significantly influence asset prices.  Amihud et al. (1990) examines the widespread decline in 

                                                                                                                                                 
foreign institutional investors from investing in EMs, implying that liquidity is indeed one of the major concerns for 
international investors when evaluating the potential of diversifying their investments in emerging markets.   
2 Equity market liberalizations give both foreign investors the opportunity to invest in domestic equity securities and 
domestic investors the opportunity to trade in foreign equity securities (Bekaert et al., 2003a)   
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stock market prices following the stock market crash of 1987.  They suggest that the observed 

decline in price is due in parts to a revision of the investors’ expectations about the perceived 

liquidity in the stock markets, hence the higher discount rate associated with it post-crisis.4  In 

other words, events expected to influence liquidity in the marketplace might alter the relation 

between liquidity and stock returns.     

Bursa Malaysia (formerly known as the Kuala Lumpur stock exchange or KLSE), has 

been one of the largest stock markets in the Asian region and a market which has gone through 

market liberalization exercises since late 1980s.5  Malaysia, however, was severely hit by the 

Asian financial crisis in 1997, after experiencing substantial growth in its economy and stock 

market since early 1990s.  Following the turmoil, the Malaysian government imposed the 

(controversial) selective capital control measures on September 1, 1998, to curb foreign capital 

outflows and prevent further crashes in the market (currency and equity).6  The control measures 

include the pegging of the ringgit to the U.S. dollar (at RM3.80 to the dollar), and the requirement 

that short-term capitals stay on-shore for at least twelve months after September 1998.7   

Malaysia’s action has rekindled interest in the capital controls’ debate.  Two opposing 

views have arisen regarding the effectiveness of capital control actions.  Basically, critics claim 

that capital controls limit freer capital flows which prevent productive resources from being used 

where they are most needed and profitable.  On the other hand, proponents of capital controls 

argue that increased vulnerability to financial crises due to free capital flows and market 

                                                                                                                                                 
3 Rouwenhorst (1999) also suggests the importance of EMs as independent samples to study return premiums. 
4 Wong and Fung (2001) investigate changes in market liquidity in Hong Kong and reveal a significant shift in liquidity 
level of the stocks in their sample after the Asian financial crisis (and also the LTCM crisis). 
5 The official liberalization date for Malaysia differs across authors, e.g. May 1987 (Henry, 2000), and December 1988 
(Bekaert and Harvey, 2003). 
6 Other countries (Indonesia, Korea, Philippines, and Thailand) accepted the International Monetary Fund (IMF) 
recovery package, which resulted in these countries committing to float their currencies, tighten fiscal policy, open up 
financial markets to foreigners, close trouble banks, and undertake other structural reforms as part of the requirement of 
the aid. 
7 In a revision in February 1999, the government introduced an exit tax with variable rates depending on the length of 
stay of the receipts.  This revision primarily took place due to concerns that there would be a large exodus of funds 
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speculations justify the need for some control measures in order for a crisis-hit country to have 

more control in designing policies to override the crisis.  

A series of events seems to support the critics’ contention.  For example, in a reflection of 

the international financial community (dis)approval and lack of investors’ confidence in 

Malaysia’s policy, 8 Morgan Stanley excluded Malaysian stocks from its international index; 

Malaysia’s sovereign rating was downgraded by various international rating agencies, resulting in 

a rise in Malaysia’s risk premium (i.e. increased cost of funding from foreign sources);9 a fall in 

net foreign direct investment inflows despite their exemption from the controls; and a decline in 

the activity in the spot, forward, and futures markets that may have limited hedging and risk 

management by market participants (Ariff and Abubakar, 1999).         

We view capital controls implemented by the Malaysian government in September 1998 

as the opposite of the financial market liberalization, i.e. a de-liberalization.  Prior studies10 have 

shown that financial market liberalization results in positive stock price reaction and higher 

liquidity.  Capital controls therefore, in contrast to market liberalization, are expected to lower 

liquidity in the Malaysian stock market.  Hence, liquidity should be of greater concerns among 

investors after capital controls imposition, and would be reflected by a higher pricing of liquidity 

risk on KLSE in its relation to stock returns post-September 1998.     

Given the documented relation between stock returns and liquidity in other developed 

and emerging markets, and the relation between financial market liberalization (de-liberalization) 

and liquidity in emerging markets, this study attempts to address two questions within the context 

of the Malaysian stock market, i.e. whether there is a significant relation between liquidity and 

                                                                                                                                                 
from the country after September 1, 1999.  Meanwhile, the ringgit currency has also been de-pegged since June 2005.  
8 Financial practitioners in Malaysia somewhat share this opinion in a survey reported by Zainuddin et al. (2004) as 
they rank market confidence crisis as the second most important cause of the financial crisis in Malaysia, and 
maintaining the financial market stability as the most important factor to reviving from the crisis.  
9 There was a premium of 330 points above the U.S. treasury rate when Malaysia attempted to raise funds in the 
international market with a $1 billion bond issue in 1999. 
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stock returns in the context of KLSE, and whether the imposition of selective capital control 

measures in September 1998 alters this relation between liquidity and stock returns.   

We employ the panel data regression analysis to investigate the relation between liquidity 

and stock returns on KLSE.  Employing this technique enables us to model the error terms under 

some common covariance structures, across firms and/or across time.  We control for the other 

known stock characteristics such as market risk, firm size, book-to-market ratio, and momentums.  

We also check for the robustness of our results against the January effect, non-linearity of 

liquidity, variability of liquidity, and an alternative definition of the shock, i.e. the Asian financial 

crisis.  We define the periods after September 1998 as the post-capital controls period and include 

the effect of this implementation in our analysis.  We favor the critics of capital controls’ 

argument that liquidity will be negatively affected by capital controls.  Therefore, we expect 

liquidity to be priced higher on KLSE post-capital controls due to the perceived tighter liquidity 

in the market following the implementation.   

In general, over the sample period, we document the importance of liquidity on the cross-

section of stock returns in Malaysia, after controlling for other firm characteristics such as beta, 

size, book-to-market, and momentum.  Both turnover ratio and turnover-volatility ratio are 

positively related to stock returns.  Our findings are robust against nonlinearity of liquidity, 

January observations, and also variability of liquidity.  The sign and significance of market 

liquidity on KLSE is consistent with findings by Jun et al. (2003) in emerging markets, but 

inconsistent with prior findings in developed markets.  We also find a persistent and positive 

relation between market liquidity and stock returns post-capital controls.  The coefficients for 

both turnover ratio and turnover-volatility ratio are higher after capital controls implementation.  

It implies that liquidity premium is priced higher post-capital controls.  Therefore, our study 

                                                                                                                                                 
10 e.g. Bekaert and Harvey, 2000; Kim and Singal, 2000; Patro and Wald, 2005 
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provides support for the critics of capital controls regarding its unfavorable impact on the state of 

liquidity in the Malaysian stock market.   

The rest of this chapter is organized as follows.  In section 3.2 we give an overview of the 

related studies on the relation between liquidity, stock returns, financial market liberalization, 

Asian financial crisis 1997, and capital controls.  Section 3.3 discusses the development of 

hypotheses of this study.  Section 3.4 explains the data and variables employed, while section 3.5 

describes the empirical findings of our study.  Finally, section 3.6 concludes. 

   

3.2 Literature Review 

3.2.1 Liquidity and Stock Returns 

Liquidity has always been an important consideration in trading of financial assets, including 

equities.  Fouse (1977) notes that besides market risk premium, liquidity is a second, wholly 

independent pricing factor.  He suggests that risk premiums and liquidity preference premium 

play pivotal roles in explaining variations in the discount rate or expected return.  While 

admitting that these premiums are constantly changing, the effect of changes on the structure of 

the implicit discount rates is systematic.  In particular, Fouse points out that the higher the market 

risk is in a stock, the higher the discount rate or expected return tends to be, and conceptually, the 

lower the liquidity.  Subsequently, empirical studies in the U.S. stock market have generally 

provided supports for this negative relation between liquidity and stock returns (with some 

indications that the relation may be nonlinear).     

Amihud and Mendelson (1986) test the hypothesis that the observed expected return is an 

increasing and concave function of the measure for liquidity costs, i.e. the bid-ask spread.  They 

use monthly returns on the New York stock exchange stocks between 1960-1979, and perform 

the analysis using the relative spread measure, i.e. the ratio of the dollar spread over the average 
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bid-ask spread at the end of the year.  The relative spread measure is shown to be negatively 

correlated with liquidity characteristics such as trading volume, number of shareholders, number 

of market makers, and also stock price discontinuity.  They suggest that nonlinearity is induced 

by clientele effect.  The clientele effect implies that investors with different holding periods trade 

assets with different relative spreads, i.e. investors with longer holding periods select assets with 

larger spreads, and vice versa.  They prove this by showing that the slope of the relation between 

illiquidity and expected return decreases with bid-ask spreads, even after controlling for the size 

effect.  Their study establishes the importance of market microstructure factors as determinants of 

stock returns.       

Brennan et al. (1998), Chordia et al. (2001), and Datar et al. (1998) also examine the 

relation between average returns and liquidity in the U.S. stock market, using the cross-sectional 

framework.  Datar et al. (1998) use the turnover ratio, as measured by trading volume divided by 

market value of outstanding stocks, as an alternative measure of liquidity in the stock market.  

Their motivation for using this proxy stems from the difficulty in obtaining bid-ask spread data 

on a monthly basis over a long period of time.  In addition, the quoted spread has been shown to 

be a poor proxy for the actual transaction costs faced by investors (therefore the need for an 

alternative proxy to better capture the liquidity of an asset).  Confirming earlier findings, they 

provide evidence of a negative relation between liquidity and stock returns.  They find the effect 

to persist after controlling for other well known determinants of stock returns such as firm size, 

book-to-market ratio, beta, and January months.    

Brennan et al. (1998) investigate the relation between expected returns, measures of risk, 

several non-risk security characteristics (book-to-market ratio, size, stock price level, dividend 

yield, momentum), and market liquidity, as measured by dollar trading volume.  They study both 

the NYSE and Nasdaq stocks, and perform both the principal components approach and the 
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Fama-French factors.  In this study, they consistently find that in addition to size, book-to-market, 

and momentum, trading volume significantly explains cross-sectional returns.  They provide 

another support for the notion that this variable (trading volume) is acting as a proxy for liquidity 

of the firm’s stocks, and is related to stock returns.   

Chordia et al. (2001) extend Brennan et al.’s study by investigating the effects of 

variability of turnover value and/or turnover ratio on the expected stock returns from 1966-1995, 

using two proxies for liquidity, i.e. dollar trading volume and share turnover.  They confirm 

previous findings regarding the negative relation between liquidity and expected returns, but 

unexpectedly also find a negative and highly significant relation between variability of liquidity 

and expected returns.  More interestingly, they find that variability in liquidity consistently has a 

higher significant effect on expected returns than the average level of liquidity.  Their results 

persist to the effects of firm size, book-to-market, momentum, dividend yields, price level, and 

non-linearity.   

The relation between liquidity and stock returns has also been investigated in other stock 

markets.  For example, Chan and Faff (2003) use the Australian stock data from 1990-1999 and 

investigate the cross-sectional relation between turnover ratio and expected returns.  Following 

Chordia et al. (2001), this study also investigates the notion that price momentum may have 

induced the relation between turnover and expected returns that has little to do with liquidity.  

However, they confirm previously documented findings for Australian stocks, i.e. a negative 

relation between liquidity and stock returns, after controlling for momentum, January or July 

seasonality, and non-linearity.  Their findings suggest that the role of turnover ratio is separate 

from the momentum effects, and that turnover ratio is an adequate proxy for liquidity in the 

Australian stock market.   
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Bekaert et al. (2003b), Jun et al. (2003), and Rouwenhorst (1998) conduct their 

investigations on the relation between stock returns and liquidity in emerging stock markets.  

Bekaert et al. (2003b) study the relation in 19 emerging markets using turnover ratio, as well as 

Lesmond et al.’s (1998) liquidity measure.  They link this relation to the equity market 

liberalization in emerging markets.  Several measures of liberalization are used, i.e. official 

announcement date of foreign investors’ participation in a domestic stock market, first 

introduction of the American Depository Receipts (ADRs) in the U.S. stock market, and the 

investable equity indices reported by the International Financial Corporation (IFC).11   

Bekaert et al.’s study finds that even though equity market liberalization significantly 

improves liquidity in emerging markets, liquidity is not significant in explaining expected stock 

returns.  The authors also consider a simple asset pricing model with liquidity (local and world) 

and market (local and global) as risk factors depending on whether a country is integrated or 

segmented, and find that models with local liquidity risks outperform all other models.  Their 

results are consistent with Rouwenhorst’s (1999) findings that the premiums in emerging markets 

have a strong local character, and that global exposures cannot explain the average return factors 

of emerging markets.   

Jun et al. (2003) investigate the time-series variation and cross-sectional behavior in 

aggregate liquidity across 27 emerging markets.  One of their objectives is to examine whether 

liquidity is a priced factor in the global equity markets.  Based on the notion that stock market 

liquidity in emerging markets is positively related to economic growth and the level of global 

integration, they find stock returns in emerging markets to be positively correlated with market 

liquidity cross-sectionally.  This positive relation between liquidity and stock returns contradicts 

findings in the developed markets.  They suggest that a lower level of global market integration 

                                                 
11 Based on Bekaert et al. (2003a). 
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of emerging markets may have influenced their results, i.e. if emerging markets are not fully 

integrated with the global economy, lack of liquidity will not function as a risk factor.  However, 

they also note that liquidity for an individual security may not equal liquidity for the overall 

market.  Even though demand and supply determine liquidity in both cases, but factors that 

characterize the supply and demand differ in that unique individual characteristics determine 

securities’ relative liquidity, while macro factors (e.g. legal, political, etc.) systemic to the 

economy determine liquidity of the overall market.  

Rouwenhorst (1998) investigates whether the same factors that drive the cross-sectional 

returns across emerging markets are similar to that of developed markets’.  His sample consists of 

about 1705 firms from 20 emerging markets, obtained from the Emerging Market Database 

(EMDB).  He suggests that emerging markets’ relative isolation from capital markets of other 

countries (i.e. low correlations between emerging markets and other markets) provides an 

independent sample to study return premiums.  His study shows that turnover does not explain the 

cross-section of stock returns in emerging markets (illiquidity is not compensated).  However, 

strong cross-sectional share turnover patterns are detected in his sample, i.e. high turnover stocks 

are characterized by high beta, small market capitalization, high book-to-market, and high past 

returns.12   

In summary, findings in developed markets generally indicate a strong negative relation 

between liquidity and stock returns.  This relation persists after using various liquidity measures 

such as bid-ask spreads, trading volume, and turnover ratio.  This relation is also robust to other 

stock characteristics such as firm size, book-to-market, and return momentum.  However, when 

the same investigation is conducted across emerging equity markets, mixed results are generated, 

i.e. either the relation is not significant, or liquidity is positively related to stock returns.  Among 

                                                 
12 In other words, it indicates positive relation between liquidity and stock returns in emerging markets. 
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others, it has been suggested that the relative inefficiency and the liberalization process associated 

with emerging equity markets contribute to the results.   

Note however that these studies involving emerging equity markets are either conducted 

at the aggregate level (e.g. Jun et al., 2003), or by pooled data across countries (e.g. Bekaert et al., 

2003)13.  As noted by Jun et al. (2003), liquidity for individual assets might be quite different 

from the notion of liquidity for an overall equity market.  Different factors characterize the supply 

and demand functions for individual assets (individual security characteristics) and a country’s 

equity market (macroeconomic factors).  In addition, several studies (including Bekaert et al., 

2003; and Rouwenhorst, 1999) provide evidence that local factors dominate global factors in 

explaining risk premiums in emerging markets, implying the need for further investigations using 

local pricing factors in an emerging equity market.        

 

3.2.2 Liquidity, Liberalization, and Financial Crisis 

It has been suggested that market liquidity is positively related to economic growth, financial 

market liberalization, level of integration, and market condition.14  Bekaert and Harvey (2003b) 

show that equity market liberalization improves liquidity level in emerging markets.  They 

suggest that since poor liquidity has been mentioned as one of the reasons preventing foreign 

institutional investors from investing in emerging markets, liquidity premium must be an 

important feature in these markets then.  On the other hand, a lower liquidity premium on asset 

prices is expected post-liberalization.  The reason is increased liquidity attributable to the 

                                                 
13 According to them, the relatively short time-series samples from the perspective of traditional asset pricing empirics 
makes pure time-series tests country-by-country less useful, especially given the volatility of emerging market returns.  
Rouwenhorst (1999) meanwhile note that it is due to concerns about short-selling restrictions, a serious problem in 
emerging markets, as the reason for not attempting to test the relation between liquidity and expected returns in a panel 
data multi-factor setting. 
14 See e.g. Bekaert et al. (2003), Jun et al. (2003). 
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increased number of securities (domestic and foreign) available to investors and a more 

diversified ownership structure (with the participation of foreign investors in domestic securities). 

A financial crisis, on the other hand, is also expected to affect market liquidity, but in the 

opposite direction.  In an attempt to explain the stock market crash of 1987, Amihud et al. (1990) 

advance the liquidity theory by proposing that the widely observed price decline partially reflects 

a revision of investors’ expectations about the liquidity of the stock markets.  They suggest that 

the prolonged decline in stock prices occurred because investors realize after the crash that the 

markets were not as liquid as previously assumed.  Therefore, stock prices should have reflected 

higher discount for the costs of illiquidity.  This effect could be observed in wider bid-ask spreads 

after the crash, implying that crash and subsequent events may have produced new information 

about the market rather than fundamental news about the economy.  They study S&P 500 stocks 

around the crash date using quoted bid-ask spreads for each stock, and find that stocks that 

experience greater increase in bid-ask spreads also experience greater price decline during the 

crash.  They also find that stocks with shrinking bid-ask spreads after the crash relative to their 

crash level enjoy greater recovery than stocks that remain illiquid.  Generally, consistent with 

their conjecture, they document a significantly wider bid-ask spreads after the crash, reflecting 

higher illiquidity and lower price level.   

Wong and Fung (2001) conduct a study to examine how liquidity in the Hong Kong stock 

market has evolved since the Asian financial crisis by assessing liquidity conditions pre- and 

post-Asian and Russian crises.  Utilizing intra-daily data for five largest stocks in the Hong Kong 

stock market, they find evidence of liquidity worsening for these stocks during both crises.  They 

also compare the pre-crisis liquidity level to post-crisis, and find that liquidity level has since 

recovered to the pre-crisis level, supporting the views that liquidity condition in Hong Kong have 

generally improved from the lows reached during the region-specific shocks.  Two types of 
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liquidity indicators are utilized in their study, i.e. market depth indicators (volume and value of 

trades, and the ratio of value/volume over interday/intraday volatility), and interday/intraday price 

volatility.   

Chordia et al. (2003) examine common determinants of stock and bond liquidity over the 

period 1991-1998, and also study the effects of monetary shocks and money flows (i.e. bank 

reserves, Federal Fund rates, and mutual fund investments) on transaction’s liquidity in both 

markets.  They find that an unexpected loosening of monetary policy, as measured by a decrease 

in net borrowed reserves, is associated with a contemporaneous increase in stock liquidity, and 

has a modest ability to forecast liquidity during crises. 

In summary, liberalization and financial crisis are expected to affect market liquidity in 

opposite directions.  Bekaert et al. (2003b) provide evidence that equity market liberalization has 

improved liquidity in emerging equity markets and lowered liquidity premium in stock prices, 

while Wong and Fung (2001) show that liquidity is lower during crises.  Amihud et al. (1990) and 

Chordia et al. (2003) provide evidence of how financial crisis influence the relation between 

liquidity and stock returns in the U.S. stock (and bond) market.  Amihud et al. (1990) show that 

liquidity premium is priced higher after the 1987 stock market crash, contributing to the declining 

stock prices.  The abovementioned findings suggest that the relation between liquidity and stock 

returns in emerging markets is affected due to liberalization, crisis, or other similar shocks.       

 

3.2.3 KLSE, Asian 1997 Crisis, and Capital Controls 

The years beginning early 1990s involved a significant restructuring and liberalization of the 

Malaysian capital market, both of which help smooth the changes needed to cope with a rapid 

growth of the market, and also to improve liquidity in the marketplace (Ariff et al., 1998).  Bursa 

Malaysia (KLSE) has grown from just 262 firms in 1973 to 931 firms as of June 2004.  Stocks on 
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KLSE are listed either on the Main Board (611), the Second Board (277), or the Malaysian 

Exchange of Securities Dealing & Automated Quotation (MESDAQ) market (43) (Figure 3.1).15  

The total market capitalization at the end of 2003 was almost RM794 billion or US$209 billion 

(RM3.80 = US$1) (Figure 3.2).  At the end of 1996 (before the Asian crisis), the total market 

capitalization of Malaysia’s stock market was US$468 billion, with the average trading volume of 

402 million stocks changing hand daily.     

After the 1997 crisis, however, market value declined sharply when the Kuala Lumpur 

Composite Index (KLCI) plunged from over 1,000 points in June 1997 to around 260 points in 

early September of the same year.16  During the same period, total market capitalization had 

fallen by over two-thirds from RM917 billion in early 1997 to RM289 billion in July 1998 (it was 

over RM370 billion at the end of the year – Figure 3.2).  Prior to the Asian crisis, Malaysia had 

been regarded as having the better pre-crisis economic fundamentals among countries that were 

also hit by the crisis (i.e. Thailand, Korea, Indonesia, and Philippines), but instead suffered the 

biggest stock market plunge during the crisis.17   

Unlike other crisis-hit economies which had accepted the International Monetary Fund 

(IMF) recovery package, Malaysia decided to resort to its own formula, including the use of 

capital controls.  On September 1, 1998, Malaysia introduced selective exchange and capital 

control measures aimed to break the link between the domestic and the offshore ringgit market, 

with the latter being viewed as the source of the speculative pressures on ringgit; and also 

imposed restrictions on portfolio transactions (of short-term capital).18  By imposing the 

                                                 
15 As of June 2004. 
16 Most information in this and the next paragraph is excerpted from Ariff and Abubakar (1999), unless otherwise 
stated. 
17 It has been argued that in the initial stages of the crisis, the Malaysian government was in a state of shock and denial 
(Ariff and Abubakar, 1999).  They further note that the lack of a coherent stand by the government led to a severe 
backlash in terms of acceleration of the erosion of confidence in the Malaysian economy, manifested with the 
continuing sell-off of stocks on KLSE on a massive scale. 
18 Jomo (2001) indicates that temporary capital controls (lasted less than a year) had also been introduced in early 1994 
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exchange and capital controls, Malaysia hoped to gain some monetary independence, and to be 

able to lower interest rates without provoking a plunge in the value of the currency as investors 

fled Malaysian assets (Neely, 1999). 

Essentially, the controls took the form of three main measures, i.e. the international non-

convertibility of the ringgit (the Malaysian currency),19 the pegging of ringgit to the U.S. dollar 

(at RM3.80 to a dollar), and the requirement for short-term capitals to stay on-shore for at least 

twelve months.  In February 1999, Malaysia revised its policy on the requirement that receipts 

stemming from capital account transactions be held in Malaysia for one year before being eligible 

for repatriation by introducing an exit tax with variable rates depending on the length of stay of 

the receipts (see Figure 3.3).20  By imposing the controls, the economy was helped in the short-

term by forcing the return of some RM12 billion worth of deposits parked abroad, and preventing 

foreign portfolio funds estimated at 23 percent of KLSE capitalization from being repatriated.21  

However, the medium- and long-term effects are somewhat uncertain.22   

It seemed that foreign investors were uneasy about Malaysia’s capital control measures, 

mainly because they reflect negatively on policy coherence and predictability.  The removal of 

Malaysian stocks from the Morgan Stanley Capital International Index (MSCI) and the 

International Finance Corporation (IFC) Index, as well as the downgrading of Malaysia’s 

sovereign ratings represented an additional blow to international investors’ confidence and 

                                                                                                                                                 
after Malaysia experienced a massive capital flight with the sudden reversal of massive net portfolio capital inflows in 
1992-1993.  The difference between the 1994 and the 1998 measures is that the former sought to deter capital inflows 
by taxing them, while the latter to restrict capital outflows.   
19 By banning transfers between domestic and foreign accounts and between foreign accounts, and eliminating credit 
facilities to offshore parties.  In addition, foreign exchange transactions were permitted only at authorized institutions 
and required documentation to show they were for current account purposes. 
20 These modifications essentially recognized the negative impact of capital control regime and represented attempts to 
mitigate it, as well as to encourage the return of the often condemned short-term liquid capitals (Jomo, 2001). 
21 As indicated by the KLCI index which more than doubled from 300 points prior to the imposition of the controls, to 
over 600 in February 1999, and even breaking through the 800-point psychological barrier in July 1999.   
22 Discussions about the Malaysian capital controls can be found in e.g. Abdelal and Alfaro (2003), Ariff and Abubakar 
(1999), Johnson and Mitton (2002), and Kaplan and Rodrik (2001).  
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recognition of Malaysia as a good place to invest.23  There were also reports of a decline of 12 

percent in new foreign direct investment (FDI) applications in 1998, which may be a reflection of 

international investors’ lack of confidence in the Malaysian economy (Ariff and Abubakar, 1999).   

Whether capital control measures have been effective or not remains debatable.  Several 

recent developments have rekindled interest in the use and study of capital controls, including the 

resumption of large capital flows to developing countries during late 1980s and early 1990s, the 

string of exchange rate and financial crises during the 1990s, and Malaysia’s adoption of capital 

controls in 1998 (Neely, 1999).  Two opposing views have emerged regarding the effectiveness 

of capital controls in countries affected by financial crises.  The more popular view has been that 

capital controls are detrimental to economic efficiency because they prevent productive resources 

from being used where they are most needed (Neely, 1999).  Recently, however, support for 

capital controls have increased, in view that they are being implemented to correct the existing 

problems associated with the country’s fundamentals (see e.g. DeLong, 2004; Neely, 1999).     

Critics of capital controls argue that freer capital flows (or financial market 

liberalizations) provide substantial economic benefits by enabling residents of different countries 

to capitalize on their differences by permitting these nations to trade consumption today for 

consumption tomorrow, by permitting countries to avoid large falls in national consumption from 

economic downturn or natural disaster by selling assets to and/or borrowing from the rest of the 

world, by permitting countries as a whole to borrow in order to improve their ability to produce 

goods and services in the future, and by encouraging greater competition in domestic markets that 

results from permitting foreign firms to invest locally (Neely, 1999).  In other words, mobile 

                                                 
23 The MSCI index is the premier benchmark for investment managers to measure the performance of stock markets 
around the world.  It has been available since 1969.  Malaysia was initially admitted into the index in 1992 but was 
delisted upon the imposition of the selected capital control measures.  MSCI in its statement said capital controls had 
eliminated Malaysia from the universe of investment opportunities available to international investors (International 
Herald Tribune, August 1999).  Recently, however, MSCI announced that it will reinstate Malaysia in its emerging 
market and all-country indices from February 2000 as long as there is no more reversal of the country’s financial 
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international capital flows would boost production and productivity, developing countries’ 

industries and people would enjoy the benefits that flow from technological advances, reduce 

corruption and improve the quality of government in these developing countries (DeLong, 2004).   

One of the most cited goals of capital controls is to achieve greater freedom for monetary 

policy and exchange rate stability, which is the one associated with Malaysia’s.  In particular, 

restricting capital outflows give benefits by keeping capital in the domestic economy and 

facilitates the taxation of wealth and interest income, by keeping interest rates lower, and by 

keeping the government’s borrowing costs on its own debt lower (Neely, 1999).  In addition, by 

directly reducing demand for foreign assets and the potential for speculation against the fixed-

exchange rate, controls on capital outflows allow a country to maintain a fixed-exchange rate and 

an independent domestic monetary policy while alleviating a balance-of-payment deficit (Neely, 

1999).24   

Nevertheless, according to DeLong (2004), there are too many external costs associated 

with financial crises.  The fact that capital seems to flow not from, but to where it is already 

abundant (i.e. developed markets), makes him fear that the standard economist’s model (i.e. free 

capital flows) is simply not working.25  He suggests that lifting capital controls, rather than 

helping the world’s poor, may actually hurt them.  One of the reasons for the money flowing in 

the wrong directions is the increased vulnerability of peripheral countries with open capital flows 

to financial crises, as evidenced by several current financial crises.   

                                                                                                                                                 
liberalization (Asia Times, 14th August 1999). 
24 Temporary controls on capital outflows (i) would allow crises countries to lower interest rates, and put in place pro-
growth policies, and (ii) would give crises countries additional time to restructure their financial sector in an orderly 
fashion (Edwards, 1999).  However, according to two studies of 31 major currency crises in Latin America, those 
countries that tightened controls after a major devaluation did not exhibit better performance in terms of economic 
growth, employment creation, or inflation, than those that did not (Edwards, 1999).   
25 Rodrick (1998) argues that there is no evidence (in the data) that countries without capital controls have grown faster, 
invested more, or experienced lower inflation (Aizenman, J., 2005). 
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The problem is, according to critics, capital controls rarely have been imposed in a well-

thought-out way to clearly correct defined pre-existing distortions, but instead, they have been 

used as a tool to postpone difficult decisions on monetary and fiscal policies, and inadequately 

regulated financial systems (Neely, 1999).  Johnson and Mitton (2002) argue that capital controls 

undertaken by Malaysia create a screen for privileged firms (cronies) closely connected to top 

political figures in Malaysia amid a major political conflict between the then Prime Minister and 

his former Deputy.  In addition, capital controls may look successful in the short-run, but there is 

the possibility for damaging long-term economic consequences, e.g. in terms of the impact on 

foreign direct investment and investors’ willingness to invest in the country.  Some economists 

who oppose capital controls believe that Malaysia’s capital controls may have been used to buy 

time to implement fundamental reforms, while others fear that capital controls have replaced 

reform, rather than buying time for reform (Neely, 1999).  They point out that as of May 1999, 

the Malaysian government does not appear to be using the breathing space purchased by the 

capital controls to make fundamental adjustments to its fragile and highly leveraged financial 

sector (Neely, 1999).26          

Proponents of capital controls would point out to the statistics that show Malaysia seems 

to have recovered nicely since the capital control implementation (see e.g. Ariff and Abubakar, 

1999; Kaplan and Rodrik, 2001).  However, critics of capital controls argue that other countries 

which took the more orthodox approach (IMF recovery plans), e.g. Korea and Thailand, had been 

noted to begin recovering even earlier, and the imposition of the capital controls simply coincided 

with the general improvement in the business climate in the region at that time (Kaplan and 

Rodrick, 2001).   

                                                 
26 Edwards (1999) argues that the support views ignore the developing countries’ long experience with capital controls.  
He contends that when historical records are examined carefully, it is difficult to escape the conclusion that capital 
controls have been ineffective, have not helped crises, have bred corruption, and have been costly. 
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Kaplan and Rodrik (2001) also note that by September 1998, Korea and Thailand were 

facing no other imminent crisis.  Both countries had gone through the IMF-formulated programs 

which had restored market confidence in these economies (before September 1998), and had 

shown substantial improvement in key economic indicators before then, i.e. lower interest rates, 

currency appreciation, and large increase in foreign reserves.  They argue that when Malaysia 

instituted the capital controls, it was due to worries that the then existing policy were 

unsustainable because of the continued pressure against the Malaysian ringgit (due to a large 

difference between offshore and onshore interest rates), risks of capital flight remained high, and 

credit crunch was still critical.27  In other words, the investment climate had not improved to the 

level before the crisis began.   

Relating the two opposing views of the effectiveness of capital controls and market 

liquidity, capital controls imposition by Malaysia in September 1998 could have one of the two 

implications.  Proponents of capital controls’ contention would imply an unaffected market 

liquidity in the Malaysian stock market, since capital controls would have curbed foreign capitals 

from fleeing the country, and also not discouraging new short-term foreign capitals from coming 

in.  On the other hand, critics of capital controls’ arguments would imply that the level of market 

liquidity in the Malaysian stock market would have declined due to the uncertainty and costly 

investment environment from the new requirement regarding capital exit.  In other words, if 

capital controls were a de-liberalization, we would observe the opposite effect of financial market 

liberalization on market liquidity in an emerging market. 

 

                                                 
27 Kaplan and Rodrik (2001) challenge the view that the economic recovery was just around the corner in September 
1998.  They instead conjecture that capital control is the one that did that.  By comparing Malaysia’s performance after 
September 1998 to Thailand/Korea’s performance after IMF policy implementation, they show that Malaysia’s capital 
control seem to produce better results.  However, when they compare the performance of all countries after September 
1998, the policies pursued by Thai or Korean government generally produce more favorable results. 
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3.3 Hypotheses Development 

Empirical findings indicate that emerging markets behave differently from developed markets 

(e.g. less efficient, smaller number of firms, thin trading, relatively segmented from global 

markets), asset pricing factors are global phenomena, and the relation between liquidity and stock 

returns in emerging markets contradicts results in developed markets.  We also note that 

(previous) studies involving emerging markets generally test the relation in an international 

context, i.e. cross-country-markets, suggesting greater diversification opportunities for portfolio 

formation involving emerging market equities.   

As for KLSE, Ariff et al. (1998) suggest that Malaysia’s financial market is straddled in 

the middle region between the emerging and developed markets because of its longer history and 

better regulations as well as sophisticated trading infrastructure compared to most other emerging 

markets. 28  They further note that given these characteristics, findings or empirical results for 

other emerging markets which are not at a similar stage of development to KLSE’s may not be 

replicated in the Malaysian equity market.29  We also draw our intuition from findings (e.g. 

Bekaert et al., 2003b; Rowenhorst, 1999) that the premiums compensated in emerging markets 

have a strong local character, even though the same priced factors may exist globally.   

Therefore, we re-investigate the importance of the liquidity factor in explaining stock 

returns on the KLSE, over the whole sample period.  Specifically, we test the following 

hypothesis: 

H0,1:  Liquidity is a not priced factor in the Malaysian stock market. 

                                                 
28Certain features of this market such as the mode of market making, quality of information processing, and disclosure 
rules typically administered in developed capital markets, e.g. the supervision of an independent Securities 
Commission (SC) in 1995 which was relatively uncommon in Asian countries (Ariff et al., 1998).   
29 Note also that Jun et al. (2003) employ aggregate data in an international context, Rouwenhorst (1999) only 
examines the return pattern based on liquidity groupings in each market, while Bekaert et al. (2003b) do not run a 
country-by-country analysis to test the relation.    
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We control for the widely documented firm characteristics such as market risk, firm size, book-

to-market ratio, and return momentum.  We expect to find that liquidity is significantly related to 

stock returns, given that KLSE is one of the major stock markets in the East Asian region, and 

given that the structure in KLSE is closer to that in developed markets than most other emerging 

markets.  However, given the mixed findings regarding the direction of the relation in emerging 

markets, we may find a positive instead of a negative relation as documented in developed equity 

markets.   

Motivated by Amihud et al. (1990), and Bekaert et al. (2003) on financial market 

liberalizations and liquidity, and the discussions on capital control measures, we test whether 

capital controls alter the relation between liquidity and stock returns.  We argue that in light of 

both studies’ findings and both opposing views, the selective capital control measures adopted by 

Malaysia (or the Asian financial crisis) can be regarded as a financial market de-liberalization.  

Therefore, such an event may shift the way investors evaluate the stock market, since liquidity 

would be an issue given the limitations for foreign participation in the market.   

We favor the critics of capital controls, that liquidity premium would be priced higher in 

its relation to stock returns on KLSE after capital controls imposition – regardless of whether it is 

a priced (significant) factor in the market or not – given the size of foreign investors’ participation 

on KLSE (foreigners used to own more than twenty percent of total KLSE’s capitalization before 

the start of the Asian crisis).  This expectation stems from the fact that equity market 

liberalization has opened up emerging equity markets to foreigners and vice versa (and improving 

liquidity along the way) – that not only a sudden foreign capital inflows but also reversals could 

lead to a sudden and significant price changes as evidenced during the 1997 Asian financial 

crisis.30   

                                                 
30 Bekaert et al. (2003a) note that equity market liberalization induces higher domestic equity market value (lower cost 
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In other words, we suggest that an action to de-liberalize a market would put additional 

pressure on market liquidity (either by encouraging the existing foreign capitals to flee the 

market, or by discouraging foreign short-term capital funds to reenter the market), which would 

then be translated into a higher pricing of liquidity risk in its relation to stock returns.31  

Therefore, we test the following hypothesis to support our argument: 

H0,2:  The relation between market liquidity and stock returns does not change after the capital 

controls implementation in September 1998.     

We test this policy change effect by identifying capital controls implementation on September 1, 

1998 as the date for the changing regime.  We define the periods before and after September 1998 

as the pre-capital control and post-capital control periods respectively. 

 

3.4 Data 

3.4.1 Data Description 

We obtain our data from Thomson Financial’s Datastream database.  We employ monthly data on 

stocks listed on KLSE from January 1994 to December 2003. 32  These stocks mostly comprise 

firms listed on the Main and Second boards (we exclude financial firms, utility firms, and foreign 

stocks).33  There are 945 Malaysian stocks covered by Datastream.  However, the number of 

companies which meet the criteria and with the required data for our cross-sectional analysis 

                                                                                                                                                 
of capital) after permitting foreign investors access to domestic equity markets, stimulates economic growth (since 
equity market liberalization promotes financial development and liquidity), and improved corporate governance and 
transparency (i.e. reduce asymmetric information).  
31 This fact has also been suggested by Jomo (2001) who writes, “The capital control measures were significantly 
revised in February 1999… These modifications recognize the negative impact of the capital controls regime, and 
represent attempts to mitigate it and to encourage the return of the often condemned short-term capital.” 
32 The continuously compounded returns for individual stocks and for market returns are computed as follows:  
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R , where Pit is the end-of-month stock (portfolio) prices reported in Datastream, Dit is the 

monthly dividends, and with the Datastream Malaysian stocks index used as the market proxy.   
33 Typically, smaller firms are listed on the Second board on KLSE, and may move to the Main board when they 
satisfy the standards set by the exchange. 
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ranges from over 200 in 1996 to 557 in 2003.  For each firm in our sample, we calculate the 

following variables each month: 34

Size (MV) – the natural log of market capitalization of the stock at the end of the month, 

Book-to-market (BME) – the natural log of the ratio of the book value of equity at the end of 

fiscal year t (December 31) to the market value of equity at the end of months after March year 

t+1, as December 31 is generally the end of the financial year for Malaysian firms,35

Momentum 2-3 (MOM2) – the cumulative returns over the two months ending at the beginning of 

the preceding month, 

Momentum 4-6 (MOM4) – the cumulative returns over the three months ending three months 

previously, 

Momentum 7-12 (MOM7) – the cumulative returns over the six months ending six months 

previously, 

Turnover ratio (TR) – the natural log of the ratio of the monthly trading volume to market 

capitalization at the end of the month, and, 

Turnover-volatility ratio (TV) – the turnover ratio divided by the standard deviation of stock 

market returns (interday volatility) calculated over the past 24 months. 

 

3.4.2.  Market Liquidity Measures 

Liquidity is an elusive concept, is not directly observable, and all dimensions (i.e. tightness, 

depth, and resiliency) associated with it cannot be captured in a single measure (Amihud, 2002).36  

                                                 
34 Chan et al. (1991) note that while the cross-sectional differences in stock returns are determined by cross-sectional 
differences in the fundamental variables, the cross-sectional distribution of fundamental variables may vary over time.  
Therefore, an adjustment for the level of the fundamental variables in any particular year is essential.  They perform 
such an adjustment by dividing each fundamental variable every month by its corresponding cross-sectional average 
from the previous year (June), to preserve cross-sectional differences when pooling data across time. 
35 Beginning 1994, the time period for Main Board companies to announce their final results was shortened from six 
months to three months.  Second Board companies had already been required to do so at that time.  Fama and French’s 
(1992) apply a more conservative 6-month gap between fiscal year-end and the return tests.  Their argument is that 
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Therefore, in the liquidity-stock returns literature, studies employ various measures of liquidity, 

e.g. bid-ask spread (e.g. Amihud and Mendelson, 1986),37 turnover ratio (e.g. Datar et al., 1998), 

turnover-volatility ratio (e.g. Jun et al., 2003), the proportion of zero daily returns (e.g. Bekaert et 

al, 2003b; Lesmond et al., 1999),38 turnover or number of shares traded (e.g. Chordia et al., 

2001), 39 the ratio of absolute returns over trading volume (e.g. Amihud, 2002),40 and the 

effective commission rate (e.g. Li et al., 2004).41   

The turnover ratio measure is associated with the depth dimension of liquidity, i.e. the 

volume of trades possible without moving the prevailing market prices.  This measure has been 

proposed by Datar et al. (1998), and later used in e.g. Bekaert et al. (2003), Chan and Faff (2003), 

Chordia et al. (2001), June et al. (2003), and Rouwenhorst (1999).  This proxy is inversely related 

to the representative investor’s holding period proxy, and is proportional to the liquidity measure 

                                                                                                                                                 
even though firms are required to file their 10-K reports with the SEC within 90 days of their fiscal year-ends, however, 
on average, about 20 percent do not comply and those who do, their reports are not made public until April. 
36 Li et al. (2004) describe some limitations associated with previously used market liquidity proxies such as trading 
volume or turnover ratio (double counting, not reflecting transaction costs, capturing trades of different seizes rather 
than liquidity, previous returns influences),36 bid-ask spreads (lack the element of time or immediacy or 
nonsynchronicity, aggregation difficulties, unavailable for long-run), and commission costs (weak relation with stock 
returns), etc.   
37 The bid-ask spread has dominated the discussion of liquidity, transaction costs, and market efficiency, and it is now 
the most widely accepted proxy for liquidity (Li et al., 2004).  The bid-ask spread is positively related to market 
liquidity risk. 
38 Lesmond et al. (1999) develop an estimate of liquidity costs in the U.S. market, and applied for emerging markets by 
Lesmond (2002), and Bekaert et al. (2003).  This measure requires daily (time-series) stock price information, and is 
determined by calculating the proportion of zero daily returns occurrence across all firms during a period, e.g. a month.  
Bekaert et al. (2003) suggest that the proportion of zero daily return appears to be picking up components of liquidity 
and transaction costs that turnover does not do.  However, note also that Bekaert et al. (2003) raise a few concerns 
about this indirect liquidity cost measure, i.e. (i) information-less trade should not give rise to price changes in liquid 
market, (ii) the zero-return may have been the result of lack of news, not because of no value, and/or (iii) it is possible 
that this measure may artificially reflect other characteristics of the stock market, e.g. markets with small stocks 
majority may show higher level of non-trading, even though they show that these concerns do not exist in their sample.   
39 Chordia et al. (2001) quote Stoll (1978) that dollar trading volume is related to how quickly a dealer expects to turn 
around his position and is positively related to liquidity.  They also mention that Brennan and Subrahmanyam (1995) 
find that trading volume is an important determinant of the measure of liquidity, while Chordia et al. (2001) document 
a strong cross-sectional relationship between dollar trading volume and various measures of the bid-ask spread and 
market depth. 
40 This measure is based on the idea that illiquidity is the relationship between the price change and the associated order 
flow or trading volume.  Essentially, the ratio gives the absolute (percentage) price change per dollar of daily trading 
volume, or the daily price impact of the order flow.  This measure should be positively related to variables that measure 
illiquidity from microstructure data (Amihud, 2003). 
41 The effective commission rate and the bid-ask spread are related since both reflect the cost associated with matching 
buyers and sellers, the cost of adverse selection, and the order processing cost.  This measure accounts for the supply 
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in Amihud and Mendelson (1986) (Datar et al., 1998).  Essentially, this measure is likely to vary 

with the ease of trading (hence, with market liquidity), i.e. the higher this ratio, the more liquid 

the market is.  The turnover ratio measure is conceptually superior to the trading volume because 

it enables comparison across different stocks, since it accounts for the differences in firm size 

across stocks.42   

In justifying their use of turnover ratio as a proxy for liquidity, Datar et al. (1998) claim 

that this measure has a strong theoretical appeal, as proven by Amihud and Mendelson (1986) 

that in equilibrium liquidity is correlated with trading frequency.  They argue that if one cannot 

observe liquidity directly but can observe the turnover rate, then one can use the latter as a proxy 

for liquidity.  In addition, data on turnover ratio is relatively easy to obtain over a long period of 

time.  This enables one to capture the time series variation of asset liquidity and allows the 

examination of liquidity effects across a large number of stocks over a long period of time.   

The turnover-volatility ratio measure is essentially a volatility-adjusted measure of the 

turnover ratio.  Turnover-volatility ratio is calculated as turnover ratio divided by the standard 

deviation of past stock market returns (interday volatility).  In the context of emerging markets 

with relatively high levels of market volatility, this measure may be more appropriate to use in 

estimating the fundamental relation between liquidity and stock returns (Jun et al., 2003).  The 

notion behind this measure is that more liquid markets should be capable of handling higher 

volumes of trading without large price swings.43  

 

                                                                                                                                                 
and demand as well as transaction costs, and is negatively related to market liquidity (see Li et al., 2004). 
42 Note however, while market capitalization is measured at a point of time (e.g. at the end of the day), the turnover is a 
flow variable, i.e. it is measured over a period of time (e.g. for the whole trading day).  Therefore, it may suffer from a 
dimensional distortion. 
43 To some extent, this measure addresses concerns raised by Bekaert et al. (2003b) when they decide not to run a 
country-by-country analysis in their study. 
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3.4.3 Beta Estimation 

The purpose of this study is to explore the cross-sectional predictability of equity returns on 

KLSE.  This study uses the cross-sectional approach to examine the relation between liquidity 

and stock returns, controlling for other stock characteristics such as beta, size, book-to-market 

ratio (BM), as well as momentum of returns.44, 45  The descriptions and calculations of these 

variables are explained in the previous section, while the estimation of beta is described below. 

It has been shown that individual stock betas estimated with the market model are subject 

to some errors (e.g. due to the implicit assumptions in the market model, i.e. zero correlation 

between errors, and between errors and the regressor).46  Evidence of the mean regression 

tendency in the beta estimates of individual stocks has also been shown, especially for very high 

and very low betas (see e.g. Blume, 1975; Kolb and Rodriguez, 1989).  However, portfolio betas 

have been shown to be more stable over time and thus provide better estimates of the underlying 

betas.  Thus, empirical studies of asset pricing tend to group securities into portfolios based on 

betas or other firm characteristics such as market values (size) and book-to-market ratio when 

conducting the test (e.g. Fama and MacBeth, 1973). Others have also used double- or triple-

sorting procedure (e.g. Fama and French, 1992), using two or three characteristics in assigning 

firms into portfolios.   

Fama and French (1992) note that the double-sorting procedure that they perform using 

first firm size and then by beta is due to the evidence provided by Chan and Chen (1988).  Chan 

                                                 
44 Chan and Faff (2003), Chordia et al. (2001), and Li et al. (2004) control for price momentum due to Lee and 
Swaminathan (2000) who find that price momentum is more pronounced among highly liquid (turnover) stocks than for 
low liquid stocks. Lee and Swaminathan also find that low turnover stocks generally outperform high turnover stocks 
when they control for price momentum.  They attribute the asymmetric return performance effect to the analysts’ 
overestimating (underestimating) the future profitability of high (low) turnover firms.   
45 Jaffe et al. (1989) mention about the relation between price of a common share and subsequent returns.  One of the 
reasons is that share price is used to compute the variables found to be correlated with stock returns, such as firm size, 
book-to-market ratio, and trading volume.  Therefore, the results reported might be influenced by a single common 
denominator or price.  Brennan et al. (1998), and Chan and Faff (2003) control for the price level effect when 
investigating the relation between expected returns and market liquidity, as measured by trading volume.  However, 
both of these studies find the inclusion of price level does not alter their results.   
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and Chen suggest that sorting by size produces a wide spread of average returns and betas.  

However, sorting by size alone creates high correlation between size and betas of size-only 

portfolios, causing asset-pricing tests to not being able (lack of power) to separate size from beta 

effects in average returns.  They show that double-sorting first by size, and then by beta mitigates 

this problem.    

Therefore, we form portfolios according to a two-way sorting procedure based first on 

firm size and then beta.  At the end of March each year, all firms are first equally sorted into four 

portfolios based on size (market capitalization).  The smallest capitalized stocks are grouped into 

the first portfolio while the largest capitalized stocks into the fourth portfolio.  Then, each 

portfolio is equally partitioned into four sub-portfolios based on the pre-ranking betas (as 

explained below) for individual stocks, resulting in a total of 16 size-beta portfolios.  This 

portfolio formation process is repeated every year throughout the sample period of this study.   

 

Estimation of pre-ranking and post-ranking betas.  Prior to portfolio formation, we estimate the 

pre-ranking betas for each stock based on the previous 24 monthly returns before April of each 

year t, using the single-index market model as follows: 

titmiiti RR ,,, εβα ++=       (t = 1, 2, …, 24)     [3.1] 

where, 

  is the monthly returns for stock i, tiR ,

  is the value-weighted monthly returns for KLSE, and, tmR ,

 ti ,ε  is the error term. 

                                                                                                                                                 
46 Unless noted, information in this paragraph is excerpted from Sears and Trennepohl (1993). 
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The market model above is estimated via the ordinary least square method (OLS) with the 

assumption of normally and independently distributed errors (NID), i.e. ( )2
, ,0~ εσε NIDti . 

Following the assignment of firms to size-beta portfolios (using the pre-ranking beta 

estimates), we compute the equal-weighted monthly returns on the portfolios for the next 12 

months, from April year t to March year t+1.  We repeat this process every year throughout the 

sample period.  In the end, we have post-ranking portfolio monthly returns for every month from 

April 1996 to December 2003 on 16 portfolios formed on size and pre-ranking betas.   

We then estimate the post-ranking portfolio betas using the full sample of post-ranking 

returns for each portfolio, with the Datastream value-weighted index of KLSE stocks as the proxy 

for the market, as follows: 

tptmpptp RR ,,, εβα ++=       (t = 1, 2, …, 24; p = 1, 2, …, 16),   [3.2] 

where  is the monthly returns for portfolio p,  is the value-weighted monthly returns for 

KLSE, and 

tpR , tmR ,

tp,ε  is the error term.  Each stock is then assigned the portfolio beta to which the 

stock belongs each year.  These are the individual betas that will be used in the panel regressions 

as explained later. 

The reason for re-estimating the post-ranking betas is due to concerns that the estimation 

errors in portfolios formed may not cancel out each other as intended, since a portfolio 

comprising of high- (low-) beta securities will probably still have a lot of positive (negative) 

estimation errors.47  Besides, the fact that securities are grouped based on their beta rankings, 

regression tendency may still be present for high- and low-beta portfolios.  To control for the 

remaining regression tendency in portfolios, previous studies re-estimate the portfolio betas 

again, using returns from post portfolio-formation periods.  Fama and MacBeth (1973) use five 

                                                 
47 Excerpted from Sears and Trennepohl (1993), unless noted. 
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years of post-ranking returns to estimate post-ranking betas.  Others (e.g. Fama and French, 1992) 

use the full post-ranking returns to re-estimate portfolio betas.  The reason for using the full 

period as noted by Fama and French is to control for beta regression tendency that may still be 

present in the portfolios.  Thus if regression tendency still exists, the second portfolio beta 

estimates (post-ranking betas) should be closer to their true mean values than were the initial 

portfolio beta estimates (pre-ranking betas).  The full-period beta estimates for portfolios can 

work well in tests of the Sharpe-Lintner-Black model, even if the true betas of the portfolios vary 

through time (Fama and French, 1992).   

 

Thin trading adjustment.  Non-synchronous trading is likely to be a problem (beta estimates can 

be biased) when stocks are thinly traded.  This is a concern particularly for an emerging equity 

market such as KLSE.  Previous studies use various techniques to try to correct for this bias.  

Dimson (1979) proposed an aggregated beta coefficients method from a multiple regression of 

stock returns against lagged, contemporaneous, and leading market returns.  Based on Dimson’s 

suggestion, Fama and French (1992), and Chordia et al. (2001) use a one-lag term for the U.S. 

stocks, while Chan and Faff (2002) use one lead and one lag term for the Australian stocks.  Ariff 

et al. (1998) suggest three lead and lag terms for Malaysian stocks.   

We treat thin trading along the lines of Ariff et al.’s recommendation and run the 

following regression on three lagged, contemporaneous and three leading market returns: 

tmptmptmptmpppt RRRRR ,,01,,12,,23,,3 ββββα ++++= −−−−−−       [3.3]      

             pttmptmptmp RRR εβββ ++++ ++++++ 3,,32,,21,,1
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Next, we compute Dimson’s portfolio beta by aggregating the slopes in the above regression as 

follows:48

    ( p = 1, …, 16)      [3.4]  ∑
+

−=

=
3

3
,

k
pk

DIM
p ββ

)

The assigned stock beta to be used in the cross-sectional regression is this thin-trading adjusted 

beta.   

 

3.4.4 Summary of Variables 

We report the time-series averages of the overall and the cross-sectional means, medians, 

standard deviations, skewness, and kurtosis of the security characteristics.  As a precursor to our 

regressions, we also report the time-series mean and median of each portfolio return based on the 

liquidity measures classification to identify any monotonic patterns between each portfolio.  Next, 

we also report the cross-correlations of all the variables to be used in the empirical analysis to 

check for possible multicollinearity. 

Table 3.1 reports the time-series statistics of all variables used in our analysis for the 

whole sample period (January 1994 – December 2003), during the pre- and post-capital controls, 

and also during the pre- and post-Asian financial crisis.  From panel A, the series tend to exhibit 

non-normality, and this is confirmed by the normality test results where we reject the null 

hypothesis of normal distribution for all series.  Therefore, we use the non-parametric statistics 

when testing for the differences in the market liquidity measures and other stock characteristics 

between the pre- and post-capital controls periods.       

Prior to undertaking our main analysis on the relation between market liquidity and stock 

returns, and the effect of capital controls on it, we examine the differences in the market liquidity 

                                                 
48 Dimson’s beta assumes that the market returns are serially uncorrelated. 

 181



measures before and after capital controls implementation.  This serves as an initial assessment of 

the state of market liquidity on KLSE, and to gauge the effect it might have on the relation stated 

above.  Recent papers which have studied the impact of financial market liberalization on 

emerging stock markets have predicted and documented that market liberalization results in a 

positive price reaction (higher returns) due to lower cost of capital, lower (higher) exposure to 

local (global) market risk, and higher volatility (see e.g. Bekaert and Harvey, 2000; Kim and 

Singal, 2000; Patro and Wald, 2005).  If capital controls were a de-liberalization, the opposite 

impact would be observed, i.e. negative price reactions (lower returns) and higher market risk 

exposure.  In addition, we would observe lower market capitalization, higher book-to-market 

equity ratio, and lower liquidity for firms on KLSE.     

Panels B and C in Table 3.1 consist of summary statistics of all variables during the pre- 

and post-capital control periods.  As indicated in these two panels, the results are consistent with 

the predictions of the financial market (de-)liberalization literature.  The average means during 

post-control period are lower for firm size or market capitalization (MV), higher for book-to-

market equity (BME), lower for turnover ratio (TR), and lower for turnover-volatility ratio (TV).  

A reduced degree on integration with the global market is also expected to lower stock returns 

and increase the importance of local market risk on stocks.  However, contrary to the 

(de)liberalization prediction, mean returns (lgRET) are higher and market risk (Dbeta) is lower 

post-capital control period.   

Are our findings influenced by the fact that capital controls were only implemented some 

time after the outbreak of the Asian financial crisis?  Fluctuations in the market place may not be 

as high as immediately after the crisis started.  Therefore, the stock market may not be as volatile 

as at the beginning of the Asian financial crisis.49  Some might also argue that forced trading by 

                                                 
49 Evidence on the impact of liberalization on stock market volatility is inconclusive.  Bekaert and Harvey (1997, 2000) 
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investors to quickly exit the stock market and avoid further losses after the outbreak of the Asian 

financial crisis causes high turnover and low stock price level.  This could lead to a higher 

turnover ratio and/or turnover-volatility ratio post-Asian crisis, but not by the time of capital 

controls implementation.  Note however, that a financial crisis is not a liberalization or de-

liberalization per se, as the crisis is not deliberately initiated by the government of a country.   

Therefore, we re-examine whether re-defining the shock as the Asian financial crisis 

instead of the capital control implementation alters our findings.  Table 3.2 reports the summary 

statistics during the pre- and post-Asian financial crisis (July 1997) periods.  We find that market 

risk (beta) is lower as expected but turnover ratio is higher post-Asian crisis.  Other variables 

show expected results, i.e. market capitalization is lower, book-to-market ratio is higher, and 

turnover-volatility ratio is lower.  That turnover ratio is higher post-Asian crisis may be the result 

of higher volume due to forced trading by short-term investors because of uncertainties 

surrounding the crisis.           

 Investigating further, we perform rank tests whether the level of all variables are 

significantly different during the pre-capital controls period than during the post-capital controls 

period.  We are mostly interested in the differences of our market liquidity proxies, i.e. turnover 

ratio and turnover-volatility ratio, since one of our main hypotheses revolve around the tightening 

of liquidity after the capital controls implementation.  Table 3.3 reports the rank test results for all 

the variables given the capital controls announcement (and also given the Asian financial crisis 

outbreak).  As indicated in the table, both turnover ratio and turnover-volatility ratio exhibit 

significantly lower level (median) post-capital controls period.  Turnover-volatility ratio is also 

                                                                                                                                                 
find mixed evidence on the impact of liberalization on volatility.  Kim and Sangal (2000) find that volatility does not 
change significantly in the two-year period after liberalization, but then decline in the fourth and fifth years after 
liberalization.  Patro and Wald (2005) find that there is an increase in volatility during liberalization, and a significant 
decrease in volatility following liberalization.  In panel B and C of Table 1, we report lower standard deviation of stock 
returns post-capital control period. 
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significantly lower post-Asian financial crisis.  However, turnover ratio is significantly higher 

post-Asian financial crisis.   

In summary, we find evidence that liquidity is lower post-capital controls (and also after 

the Asian financial crisis for turnover-volatility ratio).  As for other variables or firm 

characteristics, they seem to confirm expectations, except for stock returns, which are lower post-

Asian crisis.  Generally, our findings are quite consistent with the financial market liberalization 

literature and the critics’ of capital controls that (de-)liberalization results in lower liquidity in 

terms of lower turnover ratio and lower turnover-volatility ratio.         

 Table 3.4 reports the summary statistics for five groups formed on each of the market 

liquidity measure.  Mean returns increase across turnover ratio quintiles, i.e. higher returns are 

observed as turnover ratio increases (panel A).  A similar pattern is observed for mean returns 

across turnover-volatility quintiles, i.e. mean returns increase as turnover-volatility ratio increases 

(panel B).  These observations suggest a positive relation between liquidity and stock returns on 

KLSE.  We also perform the t-test and rank test between the lowest and the highest turnover 

ratio/turnover-volatility ratio quintiles and find a significant evidence of higher returns for more 

liquid stocks.  The F-test results also show that turnover ratio/turnover-volatility ratio quintiles 

significantly explain stock returns on KLSE.  We test this effect more formally in the next 

section.     

Prior to undertaking our panel regression analysis, we also examine the cross-sectional 

correlations of the variables that we use to check for possible multicollinearity which would 

affect the reliability of the results.  Collinear variables convey the same (redundant) information 

and can cause other variables to appear to be less significant (or with the wrong sign) than they 
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really are.  As shown in Table 3.5, correlations between variables in our study are relatively low 

in absolute value and not expected to pose serious problem in our panel regression analysis.50

 

3.5 Empirical Findings and Discussions  

We examine (the significance and direction of) the relation between liquidity and stock returns in 

an emerging market context, i.e. the Malaysian stock market.  Brennan et al. (1998), Chan and 

Faff (2003), Chordia et al. (2001), and Datar et al. (1998) find a significant and negative relation 

between liquidity and stock returns.  However, Jun et al. (2003), Bekaert et al. (2003a), and 

Rouwenhorst (1999) document that liquidity is not an important factor in the pricing of equities in 

emerging markets, or that liquidity is positively and significantly related to stock returns.  The 

mixed findings regarding the relation between liquidity and stock returns in emerging markets 

suggest that further investigation is required to confirm the results.    

In addition, using the controversial approach by Malaysia in implementing capital control 

measures amid the Asian financial crisis, we investigate whether such action causes liquidity to 

be priced higher in the Malaysian stock market.  We argue that such measures have lowered 

liquidity (a de-liberalization) in the stock market, by discouraging foreign capitals from returning 

to Malaysia and encouraging the outflows of foreign capitals, in search of greater flexibility and 

benefits commonly associated with free capital flows.  Our work is along the line of Amihud et 

al. (1990).  However, it differs slightly in that we use capital controls implementation as the 

shock, while Amihud et al. use a financial crisis (i.e. the U.S. stock market crash) in their study.   

We employ the panel data regression technique to investigate the relation between 

liquidity and stock returns on the Kuala Lumpur stock exchange (KLSE).  Employing this 

                                                 
50 The cross-correlation between the unadjusted post-ranking beta and Dimson’s thin-trading-adjusted beta (Dbeta) is 
high (0.7811 – not reported in Table 3.5).  Therefore, we expect little difference when we run our analysis using the 
adjusted beta or the raw post-ranking beta.   The two liquidity variables, turnover ratio (TR) and turnover-volatility ratio 
(TV), also show high correlation between them (0.8222), but each is accounted for separately in the regression.   
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approach enables us to model the error terms under some common covariance structures, 

accounting for variations across firms and also across time.  We control for the other known stock 

characteristics such as market risk, firm size, book-to-market ratio, and momentums.  We also 

check the robustness of our results against January effect, non-linearity of liquidity, variability of 

liquidity, and an alternative definition of the shock, i.e. the Asian financial crisis.  The periods 

before and after September 1998 are defined as the pre- and post-capital controls period 

respectively.  We favor the critics of capital controls’ argument that liquidity is negatively 

affected by capital controls.  As such, we expect liquidity is priced higher on KLSE post-capital 

controls due to the perceived tighter liquidity in the market following the implementation.      

As discussed in the previous section, our study indicates that the state of market liquidity 

measures pre- and post-capital controls are consistent with the predictions of the financial market 

(de-)liberalization literature.  The average level of turnover ratio and turnover-volatility ratio are 

lower post-capital controls.  We also document increasing stock returns across turnover ratio and 

turnover-volatility ratio quintiles, i.e. higher returns as market liquidity increases.  These 

observations suggest a positive relation between liquidity and stock returns on KLSE.    

 A more formal test on the cross-sectional relation between liquidity and stock returns on 

KLSE indicates that our results are consistent with Jun et al.’s (2003) findings (positive and 

significant), based on both turnover ratio and turnover-volatility ratio measures.  On the effect of 

capital controls on the relation between market liquidity and stock returns on KLSE, we find 

significant shifts in the slopes of our market liquidity measures post-capital controls.  Both the 

coefficients for turnover ratio and turnover-volatility ratio are higher, implying higher liquidity 

premium post-capital controls.  As such, our study provides support to the critics of capital 

controls regarding the unfavorable impact of capital controls on the state of market liquidity 

(lower), and its subsequent impact on the relation between market liquidity and stock returns on 
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KLSE (higher liquidity premium).  Detailed discussions of our panel regression technique and 

findings are presented in the following sections.       

 

3.5.1 Panel  Regression51   

We assess the preliminary of one-to-one relation between our market liquidity measures and other 

variables against stock returns on KLSE, with i-1 firm dummies and t-1 time dummies.  Next, we 

run the four models (as shown below), each with i-1 firm dummies and t-1 time (month) dummies 

to account for the cross-sectional and time-series differences.  In models [1] and [2], we examine 

the relation between liquidity and stock returns controlling for only the market risk (beta), based 

on the original development of the capital asset pricing model.  Then, in models [3] and [4], we 

control for other known variables that affect stock returns, including firm size, book-to-market, 

and momentums.  The purpose of running the univariate regressions and the different models is to 

check for the persistence of the relation between liquidity and stock returns on KLSE.   

[1]    1111,2,10, ... −−+++++= iitititi firmfirmLIQR ααγβγα

  titt monthmonth ,1111 ... ελλ ++++ −− , 

[2]    ...** 11,4,3,2,10, ++++++= firmccLIQLIQccR ttitittititi αγγβγβγα

   tittii monthmonthfirm ,111111 ... ελλα +++++ −−−− , 

[3]   titititititi MOMMOMBMESIZER ,5,4,3,2,10, 42 γγγγβγα +++++=  

......7 111111,7,6 +++++++ −− monthfirmfirmLIQMOM iititi λααγγ  

titt month ,11 ελ ++ −−  ,  

                                                 
51 Previous studies employ the cross-sectional regression following Fama-MacBeth (1973) in testing for the relation.  
Chordia et al. (1998) fit a GARCH(1,1) model to the ratio of volume and turnover to their time series means to obtain 
the conditional volatilities, which are then used in the cross-sectional regressions.  Others, like Datar et al. (1998) and 
Chan and Faff (2002) report results using the Weighted Least Squared (WLS) regression even though they also run the 
GLS and OLS regressions.   
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 [4]   tittitittititi BMEccSIZESIZEccR ,5,4,3,2,10, ** γγγβγβγα +++++=  

tittititti MOMccMOMMOMccBME ,9,8,7,6 4*22* γγγγ ++++   

ttittitti ccMOMccMOMccMOM *7*7*4 ,12,11,10 γγγ +++   

1111,14,13 ...* −−+++++ iittiti firmfirmccLIQLIQ ααγγ   

 titt monthmonth ,1111 ... ελλ ++++ −− , 

where, 

   is the excess return over the risk-free rate on stock i in each month t,  tiR ,

 ti ,β  is the average portfolio beta estimates assigned to each stock i in portfolio p, 

tiSIZE ,  is the market capitalization of stock i at the end of month t, 

tiBME ,  is the book-to-market ratio of stock i at the end of month t, 

tiMOM ,2  is the cumulative returns over the two months ending at the beginning of the 

preceding month for stock i at the end of month t, 

tiMOM ,4  is the cumulative returns over the three months ending three months 

previously for stock i at the end of month t, 

tiMOM ,7  is the cumulative returns over the six months ending six months previously 

for stock i at the end of month t, 

tiLIQ ,  is the turnover ratio or turnover volatility ratio for stock i at the end of month t, 

tcc is the dummy variable for the capital control imposition with 1 for periods after the 

control (i.e. from September 1998), and 0 otherwise, 

ifirm is the firm dummy, 

tmonth is the time dummy from Mac 1996 – December 2003, and, 
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ti ,ε is the error terms based on several common error structures. 

 

The performance of any estimation procedure for the regression parameters depends on 

the statistical characteristics of the error components (εi,t) in the regression model. 52  Our panel 

data consists of two kinds of information – the spatial (cross-sectional) dimension which is 

reflected in the differences between firms on KLSE, and the temporal (time series) dimension 

which pertains to the periodic observations characterizing each firm in over the sample period 

(monthly observations from 1994-2003).  Therefore, we employ the panel data regression 

technique to investigate the relation between liquidity and stock returns on KLSE.53   

Panel data regression technique allows us to take advantage of these different types of 

information, by allowing us to model the error terms under several common error structures, e.g. 

one-way (spatial or temporal dimension) effects, and two-way (spatial and temporal dimensions) 

effects.54  In addition, this technique also allows us to account for the nature of the spatial and 

temporal effects.  The models are referred to as the fixed effects models if the effects are non-

random, and as random effects models otherwise.     

 

                                                 
52 The discussion on the panel data regression technique described in this section is primarily excerpted from the SAS’ 
The PANEL Procedure, as well as the Princeton’s Data and Statistical Service panel data discussion 
(http://dss.princeton.edu/online_help/analysis/panel.htm), and Yaffee, R. (2003), A Primer for Panel Data Analysis, 
http://www.nyu.edu/its/pubs/conect/fall03/yaffee_primer.html.    
53 The traditional approach in asset pricing studies is based on Fama and MacBeth (1973).  Under this approach, we 
could estimate our model (without the interaction terms) for each month in the periods before and after capital controls, 
and then compute the sample mean of the estimated monthly slope coefficients.  We then test whether the average 
monthly slope coefficient is significantly different from zero.  However, there are concerns about serial correlation in 
the monthly coefficient estimates that might influence the results.  Another approach is to estimate our model using the 
ordinary pooled regression, assuming that the error term is well behaved.  This approach has some issues too, however, 
due to the variations in the observations cross-sectionally (between firms in our sample) and over time (over the sample 
period).   
54 “The estimates of coefficients derived from a regression may also be subject to omitted variable bias…. With panel 
data, it is possible to control for some types of omitted variables even without observing them, by observing changes in 
the dependent variable over time.  This controls for omitted variables that differ between cases but are constant over 
time.  It is also possible to use panel data to control for omitted variables that vary over time but are constant between 
cases.” (http://dss.princeton.edu/online_help/analysis/panel.htm). 
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Fixed and random effects.  Fixed effects regression is the model to use to control for omitted 

variables that differ between firms (over time) but are constant over time (between firms).  The 

fixed effects model (or the least squares dummy variable model – LSDV) has constant slopes but 

intercepts that differ according to the cross-sectional unit or time unit.  The specifications for the 

one-way model are, 

 tiiti uv ,, +=ε  or titti ue ,, +=ε ,       [3.5] 

where vi (et) is the error component due to the the cross-section (time series) effects, and ui,t  is a 

classical error term with zero mean and a homoscedastic covariance matrix.  Therefore, the fixed 

models are essentially the ordinary least squares regression models with dummy variables 

corresponding to the specified cross-sectional and/or time-series effects.   

If the intercepts differ according to the cross-sectional unit, they suggest significant 

differences among firms in the model.  Therefore, the intercept is cross-section specific and in 

this case differs from firm to firm.  If the model has constant slopes but intercepts that differ 

according to the time unit, the model suggests no significant firm differences but might have 

autocorrelation owing to time-lagged temporal effects.  It implies that the residuals in this model 

may have autocorrelation in the process, but are homogeneous across the cross-sectional unit.  If 

we believe that model has constant slopes and intercepts that vary according to both the cross-

sectional and time units, we model them under the two-way fixed model.  A specification that 

depends on both the cross section and the time period to which the observation belongs is called a 

model with two-way effects.  The specifications for the two-way model are, 

  tititi uev ,, ++=ε ,        [3.6] 

where vi is the error component due to the the cross-section effects, et is the error component due 

to the the time series effects, and ui,t  is a classical error term with zero mean and a homoscedastic 

covariance matrix.  
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The random effects model imposes an additional assumption on the unobserved effects, 

i.e. it assumes that the intercept is a random outcome variable that is a function of a mean value 

plus a random error.  In other words, the random effects model is a regression with a random 

constant term.  In this case, vi (et) is the random error component due to the the cross-section 

(time series) effects.  Under these circumstances, the random error vi (et) is heterogeneity specific 

to a cross-sectional (time series) unit, and is constant over time (cross sectionally).  It is also 

assumed that the cross-sectional (time series) error term must be uncorrelated with the errors of 

the variables.  In a two-way random effects model, the error term should be uncorrelated with the 

time series component and the cross-sectional error.  The orthogonality of these components 

allows the general error to be decomposed into cross-sectional specific, temporal, and individual 

error components.       

Random effects models usually give more accurate p-values as it is the more efficient 

estimator.   Statistically, however, fixed effects models give more consistent results, but may not 

be the most efficient model to estimate.  The generally accepted way of choosing between fixed 

and random effects is by running the Hausman’s specification test.55  This test essentially tests for 

whether there is correlation between vi (et) and the regressors.  The test for this correlation is a 

comparison of the covariance matrix of the regressors in the LSDV model with those in the 

random effects model.56  The null hypothesis is that there is no correlation.   

If there is no such correlation (failure to reject the null hypothesis), then it is statistically 

justified to use random effects model.  Otherwise, the fixed effects model is preferred.  Therefore, 

we begin by testing the appropriateness of the random effects models via the Hausman’s 

specification test.  For all random cross-section effects, random time-series effects, and random 

                                                 
55 “Hausman’s (1978) specification test or m-statistic can be used to test hypotheses in terms of bias or inconsistency of 
an estimator.  This test was also proposed by Wu (1973) and further extended in Hausman and Taylor (1982).” (SAS:  
The PANEL Procedure)   
56 In other words, the Hausman test compares a more efficient model against a less efficient but consistent model to 
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cross-section and time-series effects, we reject, at the 1 percent significance level, the null 

hypothesis of no correlation between the error components and the regressors in the model.  

Therefore, random effects model is not a justified specification statistically.   

Next, we consider the fixed effects model of a one-way (cross-sectional or time-series 

effects) and the two-way (cross-sectional and time series effects) specifications.  We use the 

poolability test (F-test) to test the null hypothesis of poolability (i.e. 0=fβ , where fβ is the n 

dimensional vector of fixed effects parameters).  This F-test uses the ordinary pooled regression 

model as the baseline for comparison.  Rejection of the F-test (poolability test) suggests that fixed 

effects model is appropriate to estimate our model.57     

Based on the F-test,58 we reject the null hypothesis of poolability for all cross-section 

fixed effects, time series fixed effects, and cross-section time series effects models.  These results 

suggest that the fixed effects models are statistically justified.  Our findings using different fixed 

effects are qualitatively similar.  Therefore, we only report the regression results from the fixed 

(two-way) cross-section and time-series effect, based on the minimum mean-squared (MSE) and 

maximum Buse R-squared measure.59     

                                                                                                                                                 
make sure that the more efficient model also gives consistent results. 
57 Some of drawbacks of the fixed effects model include, (i) fixed effects models may have too many cross-sectional 
and/or time series units of observations requiring too many dummy variables for their specification.  Too many dummy 
variables may reduce degrees of freedom and affect the power of the statistical tests, (ii) a model with many such 
variables may be plagued with multicollinearity, and (iii) there could still be heteroskedasticity and/or autocorrelation 
that would influence the estimation (Yaffee, 2003).  Therefore, we examine the residual plots for non-stationarity and 
also run the White’s (1980) heteroskedasticity test for all our models.  We highly reject (at the 1 percent significance 
level) White’s test for homoskedasticity for all models and apply White’s correction in the t-statistics calculations.  On 
non-stationarity, we generally do not observe this trend in the residual plots.  
58 F-statistics are reported for all models in Tables 6 – 11. 
59 Buse R-squared is the most appropriate goodness-of-fit measure for models estimated using GLS.  Buse R-squared is 
interpreted as a measure of the proportion of the transformed sum of squares of the dependent variable that is 
attributable to the influence of the independent variables.  The conventional R-squared measure is inappropriate for 
models estimated using the generalized least squared method (GLS) since a number outside the 0-to-1 range may be 
produced (see SAS documentation of PROC PANEL).  Hence, a generalization of the R-squared measure (based on 
Buse, 1973) is reported by when panel regression is performed.  The following goodness-of-fit measure is reported: 
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Univariate regression.  Table 3.6 (Panel A) reports the univariate regression results of all stock 

characteristics against individual stock returns.  We assess the preliminary, one-to-one relation 

between these variables and stock returns on KLSE, and also the impact of capital controls on 

these relations.  We find an expected positive but insignificant relation for market risk premium 

(Dbeta).  However, for other characteristics, the signs are not as what have been documented in 

developed stock markets (and all are significant at the 1 percent significance level).  Firm size 

(SIZE) shows a positive relation, indicating that large firms also earn higher returns; both 

turnover ratio (TR) and turnover-volatility ratio (TV) are positive; while book-to-market equity 

ratio (BME) and the momentum variables (MOM2, MOM4, and MOM7) show negative relations 

with stock returns.   

 Most of these relations persist when we interact each variable with capital controls, and 

all are significantly different post-capital controls (Panel B).  Firm size, book-to-market ratio, and 

all momentum variables generally maintain their signs and significance post-capital controls.  

However, market risk (Dbeta) is significantly related to stock returns when capital controls effect 

is accounted for.  In particular, it is negative pre-capital controls, but turns positive (with smaller 

coefficient – i.e. contrary to the de-liberalization prediction) post-capital controls.  Our main 

variables of interest, turnover ratio and turnover-volatility ratio are not significantly related to 

stock returns.  However, both of these coefficients are significantly higher post-capital controls.  

Note also the sign for turnover ratio which is negative pre-capital controls, but turns positive post-

capital controls.     
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Multivariate regression.  Table 3.7 reports our findings of running models [1] – [4] above.  In 

models [1] and [2], we examine the relation between liquidity and stock returns controlling only 

for market risk (Dbeta).  In model [1], turnover ratio (negative) and turnover-volatility ratio 

(positive) are positive and significantly related to stock returns.  However, in model [2], both 

market liquidity measures are insignificant, with a negative sign for turnover ratio, and a positive 

sign for turnover-volatility ratio.  In models [3] and [4], apart from market risk, we control for 

other well known stock characteristics such as firm size, market-to-book equity, and momentums.  

Results from these two models indicate evidence of a significant and positive relation between 

market liquidity (i.e. turnover ratio and turnover-volatility ratio) and stock returns on KLSE.60  

Generally, our findings imply that more liquid stocks generate higher returns on KLSE.           

Rouwenhorst (1998) suggests that liquidity is not compensated in emerging markets, 

while Bekaert et al. (2003) do not find any significant relation between liquidity and stock returns 

across emerging markets.  Our findings are more consistent with Jun et al.’s (2003), i.e. positive 

and significant relation between liquidity and stock returns.  Jun et al. use aggregate data, and 

suggest that liquidity for individual assets might be different from the notion of liquidity for an 

overall equity market.  However, our finding based on individual stock data confirms Jun et al.’s 

findings, but is contradictory to the negative relation between liquidity and stock returns in 

developed stock markets.  Possible explanations for these different results in emerging markets 

have been suggested by Claessens et al. (1998) that several factors, such as different tax systems, 

different market structures, and different degree of market liberalization which have not been 

                                                                                                                                                 
 
60 Only in model [2] for turnover ratio we find an insignificant and negative relation pre-capital controls, but positive 
post-capital controls. 
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considered when the initial theories and findings in developed markets are formulated and 

documented.      

  

Is liquidity priced differently post-capital controls?  We also conjecture that liquidity (and hence 

the relation between liquidity and stock returns) in the Malaysian stock market is affected by the 

decision of the Malaysian government to implement capital control measures in September 1998 

following the Asian financial crisis.  Several papers have documented the favorable impact of 

financial market liberalization on stock returns, its variability, liquidity and other stock 

characteristics (e.g. Bekaert and Harvey, 2000; Kim and Singal, 2000; Patro and Wald, 2005).  

Since we view capital controls as a financial market de-liberalization, therefore, we expect 

liquidity to be priced higher post-capital controls.     

A paper by Amihud et al. (1990) examines the effect of a shock (e.g. a crisis) to liquidity 

condition and its relation to stock returns.  Amihud et al. (1990) show that liquidity premium is 

priced higher in three stock exchanges (New York, London, and Tokyo) following the 1987 U.S. 

stock crash, due to a revision of investors’ expectation about the real state of liquidity in these 

stock markets.61  Stock market liberalization has been shown to improve liquidity in emerging 

stock markets, thus lowering liquidity premium in these markets (e.g. Bekaert et al., 2003b).  

Therefore, an action such as capital controls that de-liberalizes a market should affect liquidity in 

the other direction, thereby increasing liquidity premium in this market.    

As for Malaysia’s action in implementing capital controls, two opposing views have 

arisen regarding its effectiveness.  On one side, critics claim that capital controls limit free capital 

flows and prevent productive resources from being used efficiently and profitably.  Besides, since 

                                                 
61 To some extent, Wong and Fung (2001) provide support for Amihud et al. (1990) when they assess liquidity 
conditions in the Hong Kong stock market pre- and post- Asian financial crisis.  They find lower liquidity for stocks in 
their sample post-Asian crisis.   
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capital controls reflect a de-liberalization, its implementation would tighten liquidity in the 

market place.  However, proponents of capital controls argue that increased vulnerability due to a 

financial crisis and market speculations justify the need for some control measures in order for a 

crisis-hit country to have more control in designing policies to override the crisis.  In addition, the 

fact that capital seems to flow not from, but to, where it is already abundant (i.e. into developed 

markets) justifies the need for emerging economies to implement some degree of controls to 

minimize the extreme impact brought about by free capital movement (DeLong, 2004).  In other 

words, liquidity will not be negatively affected by implementing such measures.  

Results from models [2] and [4] in Table 3.7 include the effect of capital controls on the 

relation between liquidity and stock returns on KLSE (and also on other variables).  The 

interaction terms of the market liquidity measures (TR*cc and TV*cc) from both models are 

significant, and the coefficients are higher.  For example, in model [4], the coefficients for 

turnover ratio and turnover-volatility ratio are (.0044 + .0113) and (.0006 + .0007) respectively 

post-capital controls.62  These findings seem to concur with critics of capital controls whose 

argument suggests that liquidity would be negatively affected by the implementation, thus results 

in higher liquidity premium post-capital controls.      

In general, our study finds a positive and significant relation between market liquidity 

and stock returns on KLSE.  We also find significant shifts in the slopes of the turnover ratio and 

turnover-volatility ratio post-capital controls.  The coefficients for turnover ratio and turnover-

volatility ratio are higher after the implementation of capital controls in Malaysia, implying 

higher liquidity premium.  Our study seems to indicate a negative response from market 

participants on the appropriateness of the measures imposed by the Malaysian government in 

                                                 
62 It is also significantly higher in model [2] for both market liquidity measures. 
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dealing with the effects of the Asian financial crisis.  This is consistent with our earlier finding 

that market liquidity is significantly lower post-capital controls.63           

 

Beta and other stock characteristics.  Generally, we find similar results as in the univariate 

regressions for beta and other stock characteristics as shown in models [3] and [4] in Table 3.7 for 

both market liquidity measures.  Beta is not significantly related to stock returns when turnover 

ratio is used in the model, and is significant in two of the models for turnover-volatility ratio.  As 

shown in model [4], the slope of market risk is higher post-capital controls, as predicted by the 

(de-)liberalization literature.  The liberalization literature suggests that the local market risk 

becomes less relevant compared to the global market risk following liberalization exercises.  All 

four models also show that the coefficients for firm size are positive and significant, the 

coefficients for book-to-market are negative and significant, and the coefficients for all 

momentum variables are negative and significant.  Post-capital controls, the size, book-to-market, 

and momentum coefficients are smaller (except MOM4 which is higher), implying lower 

premium for these variables.   

 Our findings differ from prior documentations in developed markets, particularly in the 

signs of the coefficients (where firm size is negatively related, book-to-market is positively 

related, and momentum is positively related to stock returns).  For emerging markets, Claessens 

et al. (1998) find that size, book-to-market, and trading volume have significant explanatory 

power in a number of markets, but the signs of these coefficients are contrary to those found in 

developed markets, especially for size.  On KLSE, previous findings regarding the sign and 

significance of beta, firm size, and book-to-market are at best mixed.  For instance, smaller firms 

                                                 
63 Patro and Wald (2005) present evidence that small firms benefit more from liberalization with higher returns during 
periods of liberalization, suggesting larger decrease in small firms’ cost of capital.  They suggest that it may be due to a 
more sustained impact for visibility, where smaller emerging market firms gain more international visibility over a 

 197



have been shown to generate higher returns (negative relation), while higher book-to-market 

stocks earn higher returns (positive relation) on KLSE (see Drew and Veeraraghavan, 2002).  

However, Ariff et al. (1998) find that the sign for market risk (negative) and size (positive) on 

KLSE are not consistent with theory.64  In Claessens et al. (1998), beta and book-to-market are 

negative and weakly significant, while size and turnover are positive and significant (at 5 percent) 

for Malaysian stocks.        

 For momentum, the effects in developed markets tend to be positively related to returns 

in the short-term (see e.g. Brennan et al., 1998; Chordia et al., 2001).  However, we find 

significant negative relations to all our momentum variables.  A study by Chui et al. (2005) 

argues that individualism or people in more individualistic cultures (i.e. developed countries) tend 

to focus more on how their abilities differentiate them from their peers, leading to overconfidence 

and self-attribution bias.  This trait causes them to trade aggressively on stocks, leading to 

positive feedback trading that can generate the momentum effect.65  Negative relation between 

stock returns and momentum is mostly noted over longer horizons (over two to five years), as 

documented in e.g. Chopra et al. (1992); DeBondt and Thaler (1985).66     

Generally, tests whether beta and other firm characteristics explain the cross-section of 

stock returns in emerging markets have produced inconclusive results.67  Claessens et al. (1998) 

suggest that other factors such as tax systems, market microstructure, improvements in market 

structures, and market liberalization may have influenced the contradictory results in emerging 

                                                                                                                                                 
period of years from liberalization.  Therefore, our overall results may have been influenced by the fact that Datastream 
mostly cover the larger firms in the stock market. 
64 Ariff et al. claim that they perform test on Malaysian stocks with carefully selected sample to avoid thin-trading 
issues. 
65  The momentum profit (of winners versus losers) for Malaysia in Chui et al.’s study is positive but insignificant.   
66 Previous studies have also shown that reversals occur predominantly in January (e.g. Ball et al., 1995; DeBondt and 
Thaler, 1985). 
67 Contradictory results are found in developed markets too.  Bossaerts and Fohlin (2000) in their study of German 
stocks over the period 1881-1913 observe an opposite effect of book-to-market (growth stocks outperform value 
stocks) which persists throughout their entire sampling period, and momentum does not seem to affect stock returns in 
Germany.   
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markets.  However, Fama and French (1998) who address the sample specific nature of their 

results provide evidence of a significant book-to-market equity in most of the non-U.S. markets 

(developed and emerging markets) they study.   

 

3.5.2 Robustness Checks 

January effects.  The unusual behavior of stock returns in January has been highlighted in many 

studies.  Eleswarapu and Reinganum (1993) find that the relation between returns and liquidity 

(bid-ask spreads) is specifically confined to the month of January.  However, others (e.g. 

Amihud, 2002; Chan and Faff, 2003, and Datar et al., 1998) who have investigated this issue find 

no significant influence of January observations in their results.  For instance, Datar et al. (1998) 

find that the slope coefficient on turnover ratio remains negative and significant throughout the 

year (with and without the month of January), and it is not subsumed by size, book-to-market and 

beta.   

Due to the mixed evidence from previous studies, we perform additional tests by re-

running models [3] and [4], but using only data for non-January months, and compare the results 

to the analysis using observations from all months as conducted earlier.  Table 3.8 reports the 

results from these two models.  Our findings persist for both turnover ratio and turnover-volatility 

ratio when January observations are excluded in the analysis.  The sign and significance of both 

market liquidity measures remain the same, as also the effect of capital controls.  Both turnover 

ratio and turnover-volatility ratio are positively and significantly related to stock returns.  The 

slopes for both turnover ratio and turnover-volatility ratio are also higher post-capital controls, 

indicating higher liquidity premium.  Therefore, we do not find evidence that our findings are 

driven by January month observations.   
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Nonlinearity in liquidity.  Amihud and Mendelson (1986) suggest and show that the relation 

between stock returns and liquidity is nonlinear.  They test the hypothesis that the observed 

expected return is an increasing and concave function of the measure for liquidity costs, i.e. the 

bid-ask spread.  It is suggested that the nonlinearity is induced by the notion that investors with 

different holding periods trade assets with different relative spreads, i.e. investors with longer 

holding periods select assets with larger spreads, and vice versa.  They find that the slope of the 

relation between illiquidity and expected returns decreases with bid-ask spreads, even after 

controlling for the size effect.   

In another study, Chan and Faff (2003) investigate the relation between turnover ratio and 

stock returns in the Australian stock market.  Following earlier studies (e.g. Amihud and 

Mendelson, 1986; Chordia et al., 2001) which have indicated nonlinearity in the relation, they 

also perform additional tests to examine whether nonlinearity in liquidity affects their main 

results.  Confirming earlier findings, they find that liquidity remains significantly related to stock 

returns after controlling for the nonlinearity effect.   

We perform additional tests by adding a squared liquidity term in our model to check 

whether our results hold in the presence of nonlinearity.  In particular, we run the following 

models and report the results in Table 3.9 under models [5] and [6],  

[5]   titititititi MOMMOMBMESIZER ,5,4,3,2,10, 42 γγγγβγα +++++=  

1111,8,7,6 ..._7 −−++++++ iitititi firmfirmsquaredLIQLIQMOM ααγγγ  

titt monthmonth ,1111 ... ελλ ++++ −−  
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[6]   tittitittititi BMEccSIZESIZEccR ,5,4,3,2,10, ** γγγβγβγα +++++=  

tittititti MOMccMOMMOMccBME ,9,8,7,6 4*22* γγγγ ++++   

tittititti LIQccMOMMOMccMOM ,13,12,11,10 *77*4 γγγγ ++++   

1111,15,14 ..._* −−+++++ iititti firmfirmsquaredLIQccLIQ ααγγ   

titt monthmonth ,1111 ... ελλ ++++ −−  , 

where, 

   is the squared term of the turnover ratio or turnover-volatility ratio of 

stock i in month t.  

tisquaredLIQ ,_

 

From Table 3.9, non-linearity of liquidity is evident (significant) for turnover ratio, but 

not for turnover-volatility ratio.  Under model [6], turnover ratio is insignificant, negative pre-

capital controls and positive post-capital controls.  The coefficient for turnover ratio is positively 

higher post-capital controls.  Otherwise, the coefficient for market liquidity remains positive and 

significant, and higher during post-capital controls period.  In general, even though the relation 

between liquidity and stock returns may be nonlinear based on turnover ratio, but generally a 

positive and significant relation is found for KLSE stocks. 68

 

Variability of liquidity.  In motivating their investigation whether the second moment of liquidity 

is related to stock returns, Chordia et al. (2001) argue that agents are risk averse and dislike 

variability in liquidity.  Therefore, stocks with greater variability should command higher 

expected returns.  The same argument has also been suggested by Hasbrouck and Seppi (2001) 

                                                 
68 We also run an additional test by interacting the squared liquidity term with the capital controls dummy and find that 
non-linearity of liquidity (turnover ratio) is only significant post-capital controls. 
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who document correlated movements in liquidity.  Chordia et al. suggest that given the evidence 

that the level of liquidity affects asset returns, a reasonable hypothesis is that the second moment 

of liquidity should be positively related to asset returns, provided agents care about the risk 

associated with fluctuations in liquidity.     

Chordia et al. confirm previous findings regarding the negative relation between liquidity 

and expected returns, but unexpectedly also find a negative (instead of a positive) and highly 

significant relation between variability of liquidity and expected returns.  More interestingly, they 

find that variability in liquidity consistently has a higher significant effect on expected returns 

than the average level of liquidity.  They show that their results are robust to other stock 

characteristics such as firm size, book-to-market, momentum, dividend yields, price level, and 

non-linearity of liquidity.   

The notion that the second moment of liquidity is related to stock returns is more 

intriguing in emerging markets, given the perceived nature of volatility in these markets.  

Therefore, we examine this issue by adding a measure of variability of liquidity to as shown in 

the following models,   

[7]   titititititi MOMMOMBMESIZER ,5,4,3,2,10, 42 γγγγβγα +++++=  

1111,8,7,6 ..._7 −−++++++ iitititi firmfirmLIQVarLIQMOM ααγγγ  

titt monthmonth ,1111 ... ελλ ++++ −− , 

[8]   tittitittititi BMEccSIZESIZEccR ,5,4,3,2,10, ** γγγβγβγα +++++=  

tittititti MOMccMOMMOMccBME ,9,8,7,6 4*22* γγγγ ++++   

tittititti LIQccMOMMOMccMOM ,13,12,11,10 *77*4 γγγγ ++++   

...*__* 11,16,15,14 +++++ firmccLIQVarLIQVarccLIQ ttititti αγγγ   

tittii monthmonthfirm ,111111 ... ελλα +++++ −−−−  , 
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where, 

   is the squared term of the turnover ratio or turnover-volatility ratio of stock 

i in month t.  

tiLIQVar ,_

 

We are interested in what kind of influence variability of liquidity might have on the 

relation between stock returns and liquidity in the Malaysian stock market.  As reported in Table 

3.10, we find that variability of turnover ratio and turnover-volatility ratio is negative when 

significant, and positive when insignificant (i.e. for model [8] of turnover-volatility ratio).  The 

coefficient of variability of liquidity is also significantly higher post-capital controls.  Note that 

the coefficient for variability of liquidity is consistently higher than that for the level of liquidity, 

similar to Chordia et al.’s findings.  However, the coefficients of turnover ratio and turnover-

volatility ratio remain significant in all cases.  Similarly, the interaction terms (TR*cc and TV*cc) 

are significant for both turnover ratio and turnover-volatility ratio.  The coefficients for turnover 

ratio and turnover-volatility ratio are also larger, i.e. (0.0054 + 0.0112) and (0.0007 + 0.0007) 

respectively post-capital controls.  Therefore, our results are robust to the inclusion of the second 

moment of market liquidity into the model, and also corroborate Chordia et al.’s (2001) findings 

on the relation between variability of liquidity and stock returns for an emerging equity market.     

 

Asian financial crisis.  It is arguable that the eruption of the Asian financial crisis in July 1997 

was the event that changed the landscape of investment in East Asian markets.  Foreign capitals 

might actually have fled Malaysia and other East Asian markets during the initial stages of the 

Asian financial crisis (the Thai baht devalution), leading to the fall in local equity prices and 

plunging exchange rates across the region.  As noted by Jomo (2001), “As is now generally 

recognized, the one year lock-in of foreign funds in the country (Malaysia) was too late to avert 
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the crisis, or to lock in the bulk of foreign funds which had already fled the country… This is also 

evidenced by the very low volume of outflow since the end of the lock-in on 1 September 1999.”   

Therefore, we examine our results by re-defining the shock in the Malaysian stock market 

as the onset of the Asian financial crisis (i.e. before and after July 1997 as the pre-Asian crisis and 

post-Asian crisis respectively).  We re-run the analysis (i.e. the univariate regression, and models 

[2] and [4]) and report our findings in Table 3.11.  We find quite different results from controlling 

for capital controls.  In particular, turnover ratio and turnover-volatility ratio are both positive but 

insignificant in all models.  On the effect of Asian financial crisis on the relation between 

liquidity and stock returns, the interaction terms are insignificant in all cases, even though they 

seem higher post-Asian crisis.  Specifically, in model 4, the interaction terms imply higher slope 

coefficients for both turnover ratio and turnover-volatility ratio post-Asian crisis, i.e. (0.0128 + 

0.0002) and (0.0011 + 0.0001) respectively.  However, in the univariate regression and model [2], 

the slopes for both turnover ratio and turnover-volatility ratio are lower post-Asian crisis.       

It is not the main intention of this study to directly evaluate the effectiveness of capital 

controls by Malaysia in recovering from the financial crisis.  However, an interesting implication 

from the findings using the shocks of the Asian financial crisis compared to the results using the 

effects of capital controls emerges.   Liquidity premium is priced significantly higher post-capital 

controls, while unchanged post-Asian financial crisis.  Therefore, our findings seem to concur 

with the capital controls dissenters who argue that such measures are not well perceived and 

inappropriate in dealing with such a crisis.     

 

3.6 Conclusions 

This essay investigates the relation between market liquidity and stock returns in an emerging 

equity market, i.e. the Bursa Malaysia or the Kuala Lumpur stock exchange (KLSE), in the 
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presence of a capital controls implementation by Malaysia beginning September 1998.  The 

relation between liquidity and asset returns has been well established in developed markets, i.e. 

liquidity is negatively related to stock returns.  Previous studies which have investigated this 

relation in the context of emerging markets, and also its favorable effect with financial market 

liberalization, provide mixed results.  Generally a positive and significant relation between 

liquidity and stock returns, or insignificant relation, has been documented across emerging 

markets.  As for KLSE, not much is known about the said relation.  Therefore, we investigate 

whether liquidity risk is compensated across stocks on KLSE.       

Next, we relate capital controls to financial market liberalization, and view capital 

controls as a de-liberalization.  We note two opposing views regarding the effectiveness of capital 

control imposition.  Critics of capital controls argue that capital controls have been merely used to 

delay difficult decisions on monetary and fiscal policies, inadequately regulated financial 

systems, screen for privileged firms, and could be damaging in the long run (therefore, a de-

liberalization).  However, there are also supports for capital controls, particularly with the 

increased vulnerability of developing countries with open capital flows to financial crises, and the 

reversed trend of capital flows into developed markets.    

We employ the panel regression technique, by modeling the error terms under several 

common error structures, cross-sectionally and cross-time.  We test the relation between liquidity 

and stock returns using two measures, i.e. turnover ratio and turnover-volatility ratio.  We control 

for beta and other firm characteristics of size, book-to-market, and momentum effects.  We 

complement previous work by examining the relation between liquidity and stock returns in an 

emerging market context.  In addition, we incorporate the impact of a shock, i.e. the imposition of 

the selected capital controls by the Malaysian government amid the Asian financial crisis in 1997.  

We argue in favor of the critics of capital controls, i.e. we suspect that liquidity premium is priced 
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higher after the implementation, given the relatively sheer size of foreign participation in the 

Malaysian stock market.  As such, withdrawals or reluctance of these foreign funds to reenter the 

market could have a significant impact on trading activity in this market.     

Our study indicates that the state of market liquidity measures pre- and post-capital 

controls are consistent with the predictions of the financial market (de-)liberalization literature.  

The average level of market liquidity (turnover ratio and turnover-volatility ratio) is significantly 

lower post-capital controls.  We also document increased stock returns across turnover ratio 

quintiles, i.e. higher returns as turnover ratio increases.  A similar pattern is observed for mean 

returns across turnover-volatility quintiles, i.e. mean returns increase as turnover-volatility ratio 

increases.  These observations suggest a positive relation between liquidity and stock returns on 

KLSE.    

 On the cross-sectional relation between liquidity and stock returns on KLSE, our results 

are consistent with Jun et al.’s (2003) findings, i.e. positive and significant relation, based on both 

turnover ratio and turnover-volatility ratio measures.  Our study also provides consistent results of 

the effect of capital controls on the relation between market liquidity and stock returns on KLSE.  

We find significant shifts in the slopes of the turnover ratio and turnover-volatility ratio after 

capital controls.  Both the coefficients for turnover ratio and turnover-volatility ratio are higher 

post-capital controls.  As such, our study provides support for the critics of capital controls 

regarding the unfavorable impact of capital controls on the state of market liquidity on KLSE.  It 

also seems that capital controls might not have been perceived positively by investors on KLSE, 

resulting in a higher premium for market liquidity after the imposition of such measures.   
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Figure 3.1:  Listed Companies on Bursa Malaysia (1973-2004)69

 
Total Number of Listed Companies (as of 16 June 2004) 

YEAR MAIN BOARD SECOND BOARD MESDAQ MARKET TOTAL 
2004 611 277 43 931 
2003 598 276 32 906 
2002 562 294 12 868 
2001 520 292   812 
2000 498 297     795 
1999 474 283     757 
1998 454 282     736 
1997 444 264     708 
1996 413 208     621 
1995 369 160     529 
1994 347 131     478 
1993 329 84     413 
1992 317 52     369 
1991 292 32     324 
1990 271 14     285 
1989 305 2     307 
1988 295 -     295 
1987 291 -     291 
1986 288 -     288 
1985 284 -     284 
1984 282 -     282 
1983 271 -     271 
1982 261 -     261 
1981 253 -     253 
1980 250 -     250 
1979 253 -     253 
1978 253 -     253 
1977 256 -     256 
1976 264 -     264 
1975 268 -     268 
1974 264 -     264 
1973 262 -     262 

                                                 
69 www.bursamalaysia.com 
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Figure 3.2:  KLSE Market Performance 1998-2003 

 1995 1996 1997 1998 1999 2000 2001 2002 2003 

KLCI  
(points) 617.21 776.52 397.08 586.13 812.33 679.64 696.09 646.32 793.94 

Market 
capitalization  
(RM billion) 

348.9 468.7 259.2 374.5 552.7 444.4 465.0 481.6 640.3 

Average daily 
volume  
(Million) 

267.5 402.0 124.4 247.4 363.5 309.1 225.2 254.0 504.8 

Average daily 
value  
(RM million) 

229.6 308.4 469.0 496.6 805.0 1,000.2 393.5 533.8 838.7 

Number of 
listed firms   529 621 708 736 757 795 812 865 906 

 
 (Source:  KLSE annual report 2003, www.bursamalaysia.com.my, and Datastream) 
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Figure 3.3:  Malaysia – Revised Exit Tax Rates on Capital Repatriation  
 

Form of Funds Time Frame Rate

A. Foreign funds in Malaysia prior to February 15, 1999 
 
Capital excluding FDI Repatriated within 7 months 

Repatriated between 7-9 months 
Repatriated between 9-12 months 
Repatriated after 12 months 
 

30% 
20% 
10% 

No levy

B. Foreign funds in Malaysia on/after February 15, 1999 
 
Profits excluding principal 
amount 

Realized and repatriated within 12 months 
Realized and repatriated after 12 months 
Realized after 12 months, and repatriated after 12 

months 
Realized during the 12 months, but repatriated 

after 12 months 
 

30% 
10% 
10% 

 
10%

Investment in properties 
 

 No levy

 
(Source:  Reproduced from Ariff and Abubakar (1999)) 
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Table 3.1:  Summary Statistics – Overall Period, and Pre- and Post-Capital Controls 
 
This table provides the time-series averages of all stocks in the whole sample period, and in the 
pre- and post-capital controls periods.  The whole sample period is from January 1994 to 
December 2003.  The pre- and post-capital control periods refer to the periods before and after 
September 1998.  lgRET is the natural log of the returns of individual stocks.  Dbeta is the post-
ranking beta of portfolios sorted by size and pre-ranking beta, which is then assigned to each 
stock in the portfolio.  We compute the post-ranking beta adjusted for thin-trading effect (three 
lagged, contemporaneous, and three leading returns).  SIZE is the natural log of the end-of-month 
market capitalization of each stock.  BME is the natural log of the ratio of the book value of 
equity at the end of fiscal year t to the market value of equity at the end of months after March 
year t+1.  MOM2 is the cumulative returns over the previous two months ending at the beginning 
of the preceding month; MOM4 is the cumulative returns over three months ending three months 
previously; and MOM7 is the cumulative returns over six months ending six months previously.  
TR is the natural log of the ratio of the number of shares traded during a month to market 
capitalization at the end of the month.  TV is the turnover ratio divided by the standard deviation 
of stock market returns over the past 24 months.    The normality test results reported are for the 
Kolmogorov-Smirnov test.  ***, **, and * denote significance at 1 percent, 5 percent, and 10 
percent respectively. 
 

Panel A:  Overall Sample Period 

Variable N Mean Median Std. Dev. Skewness Kurtosis Normality 
Test 

lgRET 46095 -0.0107648 -0.00932 0.1874217 -0.0387473 13.63938 .101385*** 

Dbeta 43111 1.4222735 1.1416200 16.646325 59.911260 59.911260 .500226*** 

SIZE 53162 5.2134477 5.0248997 1.3933315 0.5868139 0.3149654 .061269*** 

BME 31706 6.7142718 6.8295844 0.9175542 -0.8767966 3.0067177 .061186*** 

MOM2 52949 -0.0147954 -0.0153194 0.2650405 -0.26164 7.653538 .07573*** 

MOM4 51710 -0.0270086 -0.0256932 0.3322589 -0.2367838 5.8701054 .074635*** 

MOM7 48566 -0.0673952 -0.0306405 0.4604231 -0.6961024 3.5062956 .078009*** 

TR 52637 1.8392041 1.8091164 1.7975807 -0.1331765 0.4623733 .011958*** 

TV 46602 11.140836 10.741743 14.332533 0.1222962 10.321229 .074487*** 

        

Panel B:  Pre-Capital Controls 

Variable N Mean Median Std. Dev. Skewness Kurtosis Normality 
Test 

lgRET 19024 -0.0371032 -0.0210653 0.2043188 -1.0042896 11.634993 .104531*** 

Dbeta 10381 2.3026687 1.141620 33.90851 29.365052 860.481221 .509449*** 

SIZE 19034 5.7207334 5.5833647 1.3398212 0.315124 0.0598496 .037774*** 

BME 6792 6.1728146 6.162001 1.0961666 -0.1587967 0.1547772 .02279*** 

MOM2 18871 -0.05785 -0.029354 0.3042294 -1.0005628 6.1496848 .092522*** 

MOM4 17731 -0.0640846 -0.0243043 0.3605383 -1.0615855 4.2894728 .118431*** 

MOM7 15105 -0.0989692 -0.0167068 0.5147037 -1.2382034 3.0079606 .157957*** 

TR 18937 1.9015226 1.9531655 1.7530462 -0.353969 0.61672 .018109*** 

TV 15410 11.951747 12.341793 14.061924 -0.8479866 4.8298915 .084518*** 
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Panel C:  Post-Capital Controls 

Variable N Mean Median Std. Dev. Skewness Kurtosis Normality 
Test 

lgRET 34131 0.0096133 0 0.1648294 1.2307146 14.709588 .10851*** 

Dbeta 32695 1.143009 1.141620 0.1104900 0.4244512 0.0414819 .121887*** 

SIZE 34128 4.9305224 4.6745096 1.3414241 0.8300328 0.9903458 .082203*** 

BME 24914 6.8618826 6.9331216 0.8013601 -1.0051015 5.9118653 .057863*** 

MOM2 34078 0.0090464 -0.0082645 0.2372762 0.7976355 7.6702851 .0818*** 

MOM4 33979 -0.0076615 -0.0268593 0.3147767 0.4666535 6.6254685 .074533*** 

MOM7 33461 -0.053142 -0.0390814 0.4329544 -0.2351646 3.3924879 .044396*** 

TR 33700 1.8041855 1.7374517 1.8212184 -0.0184177 0.4053442 .018999*** 

TV 31192 10.740216 10.042569 14.447791 0.5689243 12.941932 .075779*** 
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Table 3.2:  Summary Statistics – Pre- and Post-Asian Financial Crisis 
 
This table provides the time-series averages of all stocks in the periods before and after the 
beginning of the Asian (Thai baht) crisis.  The pre- and post-Asian financial crisis refer to the 
periods before and after the outbreak of the Thai baht crisis in early July 1997.  lgRET is the 
natural log of the returns of individual stocks.  Dbeta is the post-ranking beta of portfolios sorted 
by size and pre-ranking beta, which is then assigned to each stock in the portfolio.  We compute 
the post-ranking beta adjusted for thin-trading effect (three lagged, contemporaneous, and three 
leading returns).  SIZE is the natural log of the end-of-month market capitalization of each stock.  
BME is the natural log of the ratio of the book value of equity at the end of fiscal year t to the 
market value of equity at the end of months after March year t+1.  MOM2 is the cumulative 
returns over the previous two months ending at the beginning of the preceding month; MOM4 is 
the cumulative returns over three months ending three months previously; and MOM7 is the 
cumulative returns over six months ending six months previously.  TR is the natural log of the 
ratio of the number of shares traded during a month to market capitalization at the end of the 
month.  TV is the turnover ratio divided by the standard deviation of stock market returns over the 
past 24 months.  The normality test results reported are the Kolmogorov-Smirnov test.  ***, **, 
and * denote significance at 1 percent, 5 percent, and 10 percent respectively. 
 

Panel A:  Pre-Asian Financial Crisis 

Variable N Mean Median Std. Dev. Skewness Kurtosis Normality 
Test 

lgRET 12733 0.009335 0 0.1327458 1.1597646 6.7771376 .081381*** 

Dbeta 4976 3.562958 1.147780 48.94781 20.295593 410.07803 .515202*** 

SIZE 12743 6.0845025 5.9021961 1.1505109 0.6612441 0.3308013 .099374*** 

BME 3249 5.5412716 5.6314432 0.8049341 -0.8405786 1.268635 .072064*** 

MOM2 12613 0.0239093 0.0085191 0.1909162 1.0804407 4.7945048 .088671*** 

MOM4 11593 0.0412 0.0148151 0.2345307 1.0616084 4.2000469 .100286*** 

MOM7 9368 0.0906264 0.0530169 0.2969461 0.9674033 2.6015324 .090389*** 

TR 12668 1.7742833 1.7949253 1.79343 -0.2814315 0.3550307 .02199*** 

TV 10496 12.13418 12.772222 15.41445 -0.7455381 3.503078 .075634*** 

        

Panel B:  Post-Asian Financial Crisis 

Variable N Mean Median Std. Dev. Skewness Kurtosis Normality 
Test 

lgRET 40422 -0.0122855 -0.0099038 0.1938659 -0.0753805 13.240134 .101737*** 

Dbeta 38100 1.142924 1.141620 0.11037 0.4271970 0.0549958 0.11964*** 

SIZE 40419 4.9388281 4.6851821 1.3496373 0.8106626 0.8474932 .079128*** 

BME 28457 6.8481959 6.9239877 0.8300857 -0.9429885 4.7772627 .056398*** 

MOM2 40336 -0.0268983 -0.0253264 0.283198 -0.3158068 7.088247 .076423*** 

MOM4 40117 -0.0467195 -0.0431948 0.3530888 -0.252525 5.3868055 .074537*** 

MOM7 39198 -0.105161 -0.0606246 0.4839301 -0.6580659 3.0438107 .07155*** 

TR 39969 1.8597805 1.8139834 1.7984276 -0.086878 0.4879022 .013715*** 

TV 36106 10.852071 10.343435 13.989345 0.4462848 13.265085 .075002*** 
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Table 3.3:  Rank Test Results 
 
This table presents the rank (non-parametric) test results of all variables across the capital control 
shock or the Asian financial crisis shock.  lgRET is the natural log of the returns of individual 
stocks.  Dbeta is the post-ranking beta of portfolios sorted by size and pre-ranking beta, which is 
then assigned to each stock in the portfolio.  We compute the post-ranking beta adjusted for thin-
trading effect (three lagged, contemporaneous, and three leading returns).  SIZE is the natural log 
of the end-of-month market capitalization of each stock.  BME is the natural log of the ratio of the 
book value of equity at the end of fiscal year t to the market value of equity at the end of months 
after March year t+1.  MOM2 is the cumulative returns over the previous two months ending at 
the beginning of the preceding month; MOM4 is the cumulative returns over three months ending 
three months previously; and MOM7 is the cumulative returns over six months ending six months 
previously.  TR is the natural log of the ratio of the number of shares traded during a month to 
market capitalization at the end of the month.  TV is the turnover ratio divided by the standard 
deviation of stock market returns over the past 24 months.  Capital controls refer to the periods 
before and capital controls implementation in September 1998.  Asian financial crisis refers to the 
periods before and after July 1997.     
 

 Capital Controls  Asian Financial Crisis 

Model Z-stat Lower-tailed 
p-value

Upper-tailed 
p-value Z-stat Lower-tailed  

p-value 
Upper-tailed 

p-value
   

lgRET -22.7212 0.00000 12.8735  0.00000

DBeta 3.8755 0.00005 5.3988  0.00000

SIZE 68.3886 0.00000 88.4823  0.00000

BME -52.1182 0.00000 -73.2064 0.00000 

MOM2 -18.8001 0.00000 20.9730  0.00000

MOM4 -5.4854 0.00000 28.4982  0.00000

MOM7 1.7587 0.03931 38.1179  0.00000

TR 9.0692 0.00000 -2.9591 0.00154 

TV 17.0018 0.00000 14.5418  0.00000
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Table 3.4:  Summary of Variables Ranked by Liquidity Quintiles 
 
This table presents the mean (upper row) and median (lower row) of variables across liquidity-based quintiles.  We rank 
our observations based on five turnover ratio or five turnover-volatility quintiles.  lgRET is the natural log of the returns of 
individual stocks.  Turnover ratio is the natural log of the ratio of the number of shares traded during a month to market 
capitalization at the end of the month.  Turnover-volatility ratio is the turnover ratio divided by the standard deviation of 
stock market returns over the past 24 months.   t-test and rank test are results for differences between the highest and 
lowest liquidity quintiles.  F-test is the analysis of variance results for the liquidity groups against stock returns.  ***, **, 
and * denote significance at 1 percent, 5 percent, and 10 percent respectively.      
 
 Panel A:  Turnover Ratio Quintiles    

  Low – 1 2 3 4 High – 5 t-test Rank test F-test 

lgRET -0.01197 
-0.00857 

-0.00952 
-0.00789 

-0.00936 
-0.01030 

-0.00463 
-0.01014 

-0.00041 
-0.00542 -4.21*** -3.099*** 6.82*** 

         

 Panel B:  Turnover-Volatility Ratio Quintiles    

  Low – 1 2 3 4 High – 5 t-stat Rank test F-test 

lgRET -0.01068 
-0.00791 

-0.01229 
-0.01247 

-0.01034 
-0.01135 

-0.00348 
-0.00819 

0.00370 
0.00000 -5.33*** -5.066*** 12.96*** 
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Table 3.5:  Correlation Matrix 
 
This table provides the cross-correlation matrix between the (transformed) variables used in the panel regressions.  The whole sample 
period is from March 1996 to December 2003.  RET denotes the excess monthly stock returns, i.e. the raw return less the risk-free return.  
Dbeta is Dimson’s thin-trading adjusted post-ranking beta calculated on three lagged, contemporaneous and three leading market returns.  
SIZE represents the natural log of the market capitalization of firms.  BME is the natural log of the ratio of the book value of equity to 
market capitalization.  MOM2, MOM4, and MOM7 are the cumulative returns over the previous two, three, and six months respectively.  
TR is the ratio of the number of shares traded to market capitalization, while TV refers to the turnover ratio divided by the standard 
deviation of stock returns over the past 24 months.         
 
 RET Dbeta SIZE BME MOM2 MOM4 MOM7 lgTR TV 
          
RET 1.0000         
          
Dbeta .0075 1.0000        
          
SIZE 0.0689 -.0889 1.0000       
          
BME -0.0589 .1046 -0.3566 1.0000      
          
MOM2 -0.0183 .0065 0.1177 -0.1320 1.0000     
          
MOM4 0.0019 .0023 0.1351 -0.1614 -0.0301 1.0000    
          
MOM7 -0.0023 .0065 0.2465 -0.2967 0.1097 0.0101 1.0000   
          
TR 0.0921 .0113 -0.1945 0.1309 0.0447 -0.0631 -0.1002 1.0000  
          
TV 0.0890 .1548 -0.0976 0.1116 0.0487 -0.0147 -0.0514 0.8222 1.0000 
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Table 3.6:  Univariate Regression Results  
 
This table presents the univariate panel regression results using individual security data (N = 557, T = 93).  The dependent variable is the 
monthly excess returns of individual stocks.  We report results from the two-way fixed effects model, based on the Mean Squared Error 
(MSE) and Buse (1973) R-squared for generalized least-squared regression (GLS) criteria.  The two-way fixed effects model is a 
specification that depends on fixed effects of both the cross section and the time period to which the observation belongs.  Dbeta is the 
post-ranking beta of portfolios sorted by size and pre-ranking beta, which is then assigned to each stock in the portfolio.  We compute the 
post-ranking beta adjusted for thin-trading effect (three lagged, contemporaneous, and three leading returns).  SIZE is the natural log of the 
end-of-month market capitalization of each stock.  BME is the natural log of the ratio of the book value of equity at the end of fiscal year t 
to the market value of equity at the end of months after March year t+1.  MOM2 is the cumulative returns over the previous two months 
ending at the beginning of the preceding month; MOM4 is the cumulative returns over three months ending three months previously; and 
MOM7 is the cumulative returns over six months ending six months previously.  TR is the natural log of the ratio of the number of shares 
traded during a month to market capitalization at the end of the month.  TV is the turnover ratio divided by the standard deviation of stock 
market returns over the past 24 months.  cc is the dummy variable for capital controls, where 0 refers to the periods before capital control 
implementation in September 1998, and 1 otherwise.  Dbeta*cc, SIZE*cc, BME*cc, MOM2*cc, MOM4*cc, MOM7*cc, TR*cc, and TV*cc 
are the interactive terms between the capital control dummy and the independent variables.   ***, **, and * denote significance at 1 
percent, 5 percent, and 10 percent respectively, based on White (1980) heteroskedasticity-corrected t-statistics.       
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Panel A 

Independent Variable Beta SIZE BME MOM2 MOM4 MOM7 TR TV 
Intercept -0.0037 -0.2537*** 0.2162*** 0.0026 0.0029 -0.0007 -0.0170 -0.0137 
Dbeta 0.0014        
SIZE  0.0494***       
BME   -0.0356***      
MOM2    -0.0379***     
MOM4     -0.0187***    
MOM7      -0.0239***   
TR       0.0101***  
TV        0.0009*** 
         
MSE 0.0143 0.0139 0.0140 0.0142 0.0142 0.0142 0.0141 0.0142 
R_square 0.5173 0.5302 0.5275 0.5198 0.5189 0.5193 0.5235 0.5126 
F-test for  
no fixed effect 50.32*** 53.93*** 53.14*** 51.84*** 51.58*** 51.25*** 51.56*** 49.13*** 

White’s test (χ2) 188.30*** 234.31*** 33.10*** 251.16*** 321.07*** 242.96*** 1181.42*** 918.64*** 
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Panel B 

Independent 
Variable Beta SIZE BME MOM2 MOM4 MOM7 TR TV 

Intercept -0.0279 -0.2468*** 0.1969*** 0.0011 0.0087 -0.0003 -0.0214 -0.0164 
Dbeta -0.0538***        
Dbeta*cc 0.0751***        
SIZE  0.0663***       
SIZE*cc  -0.0182***       
BME   -0.0441***      
BME*cc   0.0117***      
MOM2    -0.0628***     
MOM2*cc    0.0371***     
MOM4     0.0332***    
MOM4*cc     -0.0738***    
MOM7      -0.0056   
MOM7*cc      -0.0251***   
TR       -  0.0014  
TR*cc       0.0145***  
TV 0.0001         
TV*cc        0.0010*** 
         
MSE 0.0142 0.0138 0.0139 0.0142 0.0142 0.0142 0.0141 0.0142 
R_square 0.5177 0.5328 0.5219 0.5200 0.5204 0.5196 0.5261 0.5224 
F-test for  
no fixed effects 43.70*** 47.94*** 43.50*** 51.80*** 50.49*** 47.59*** 45.63*** 45.13*** 

White’s test (χ2) 567.23*** 435.57*** 301.59*** 241.46*** 261.90*** 183.37*** 958.99*** 558.36*** 
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Table 3.7:  Multivariate Regression Results  
 
This table presents the multivariate regression results using individual security data (N = 557, T = 93).  The dependent variable is the 
monthly excess returns of individual stocks.  We report results from the two-way fixed effect model, based on the Mean Squared Error 
(MSE) and Buse (1973) R-squared for generalized least-squared regression (GLS) criteria.  The two-way fixed effects model is a 
specification that depends on fixed effects of both the cross section and the time period to which the observation belongs.  Dbeta is the 
post-ranking beta of portfolios sorted by size and pre-ranking beta, which is then assigned to each stock in the portfolio.  We compute the 
post-ranking beta adjusted for thin-trading (three lagged, contemporaneous, and three leading returns).  SIZE is the natural log of the end-
of-month market capitalization of each stock.  BME is the natural log of the ratio of the book value of equity at the end of fiscal year t to 
the market value of equity at the end of months after March year t+1.  MOM2 is the cumulative returns over the previous two months 
ending at the beginning of the preceding month; MOM4 is the cumulative returns over three months ending three months previously; and 
MOM7 is the cumulative returns over six months ending six months previously.  TR is the natural log of the ratio of the number of shares 
traded during a month to market capitalization at the end of the month.  TV is the turnover ratio divided by the standard deviation of stock 
market returns over the past 24 months.  cc is the dummy variable for capital controls, where 0 refers to the periods before capital control 
implementation in September 1998, and 1 otherwise.  Dbeta*cc, SIZE*cc, BME*cc, MOM2*cc, MOM4*cc, MOM7*cc, TR*cc, and TV*cc 
are the interactive terms between capital controls dummy and the independent variables.  ***, **, and * denote significance at 1 percent, 5 
percent, and 10 percent respectively, based on White (1980) heteroskedasticity-corrected t-statistics.       
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Independent 
Variable Turnover Ratio Turnover-Volatility Ratio 

 [1] [2] [3] [4] [1] [2] [3] [4] 
Intercept -0.0107 -0.0108 -0.1317*** -0.1624*** -0.0190 -0.0354 -0.1196*** -0.1670*** 
Dbeta -0.0053 -0.0180 0.0112 0.0020 0.0044 -0.0377** 0.0227** -0.0095 
Dbeta*cc  0.0090  0.0124  0.0536***  0.0482** 
SIZE   0.0619*** 0.0915***   0.0595*** 0.0888*** 
SIZE*cc    -0.0267***    -0.0265*** 
BME   -0.0298*** -0.0414***   -0.0314*** -0.0436*** 
BME*cc    0.0139***    0.0151*** 
MOM2   -0.0910*** -0.1393***   -0.0896*** -0.1395*** 
MOM2*cc    0.0471***    0.0538*** 
MOM4   -0.0696*** -0.0590***   -0.0691*** -0.0566*** 
MOM4*cc    -0.0346***    -0.0356*** 
MOM7   -0.0622*** -0.0831***   -0.0635*** -0.0830*** 
MOM7*cc    0.0151*    0.0134 
TR 0.0102*** -0.0013 0.0121*** 0.0044***     
TR*cc  0.0145***  0.0113***     
TV     0.0009*** 0.0002 0.0011*** 0.0006*** 
TV*cc      0.0009***  0.0007*** 
         
MSE 0.0142 0.0141 0.0132 0.0129 0.0142 0.0142 0.0133 0.0130 
R_square 0.5223 0.5251 0.5533 0.5641 0.5216 0.5226 0.5522 0.5611 
F-test for  
no fixed effects 50.08*** 43.05*** 56.07*** 41.97*** 48.98*** 42.42*** 54.77*** 41.14*** 

White’s test (χ2) 1039.51*** 1440.34*** 1892.88*** 1923.59*** 1050.26*** 1001.93*** 1567.92*** 1579.90*** 
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Table 3.8:  Multivariate Regression Results – Non-January Observations  
 
This table presents the panel regression results using individual security data from non-January months (N = 557, T = 93).  The dependent 
variable is the monthly excess returns of individual stocks.  We report results from the two-way fixed effect model, based on the Mean 
Squared Error (MSE) and Buse (1973) R-squared for generalized least-squared regression (GLS) criteria.  The two-way fixed effects 
model is a specification that depends on fixed effects of both the cross section and the time period to which the observation belongs.  
Dbeta is the post-ranking beta of portfolios sorted by size and pre-ranking beta, which is then assigned to each stock in the portfolio.  We 
compute the post-ranking beta adjusted for thin-trading (three lagged, contemporaneous, and three leading returns).  SIZE is the natural log 
of the end-of-month market capitalization of each stock.  BME is the natural log of the ratio of the book value of equity at the end of fiscal 
year t to the market value of equity at the end of months after March year t+1.  MOM2 is the cumulative returns over the previous two 
months ending at the beginning of the preceding month; MOM4 is the cumulative returns over three months ending three months 
previously; and MOM7 is the cumulative returns over six months ending six months previously.  TR is the natural log of the ratio of the 
number of shares traded during a month to market capitalization at the end of the month.  TV is the turnover ratio divided by the standard 
deviation of stock market returns over the past 24 months.  cc is the dummy variable for capital controls, where 0 refers to the periods 
before capital control implementation in September 1998, and 1 otherwise.  Dbeta*cc, SIZE*cc, BME*cc, MOM2*cc, MOM4*cc, 
MOM7*cc, TR*cc, and TV*cc are the interactive terms between capital controls dummy and the independent variables.  ***, **, and * 
denote significance at 1 percent, 5 percent, and 10 percent respectively, based on White (1980) heteroskedasticity-corrected t-statistics.       



 222

 
Independent 
Variable Turnover Ratio Turnover-Volatility Ratio 

      [3]        [4]      [3]        [4] 
Intercept -0.1247*** -0.1565*** -0.1154*** -0.1623*** 
Dbeta 0.0058 -0.0075 0.0169* -0.0196 
Dbeta*cc  0.0192  0.0553*** 
SIZE 0.0620*** 0.0931*** 0.0600*** 0.0909*** 
SIZE*cc  -0.0281***  -0.0280*** 
BME -0.0230*** -0.0407*** -0.0314*** -0.0428*** 
BME*cc  0.0126***  0.0137*** 
MOM2 -0.0883*** -0.1233*** -0.0871*** -0.1232*** 
MOM2*cc  0.0298**  0.0354** 
MOM4 -0.0695*** -0.0603*** -0.0691*** -0.0582*** 
MOM4*cc  -0.0332***  -0.0342*** 
MOM7 -0.0621*** -0.0847*** -0.0633*** -0.0850*** 
MOM7*cc  0.0162*  0.0150*** 
TR 0.0111*** 0.0039**    
TR*cc  0.0109***   
TV   0.0010*** 0.0006*** 
TV*cc    0.0006*** 
     
MSE 0.0132 0.0129 0.0132 0.0130 
R_square 0.5676 0.5784 0.5672 0.5762 
F-test for no fixed effects 55.87*** 41.97*** 54.54*** 41.09*** 
White’s test (χ2) 1845.25*** 1855.43*** 1519.26*** 1519.43*** 
 
 



 223

Table 3.9:  Multivariate Regression Results – Nonlinearity of Liquidity 
 
This table presents the panel regression results using individual security data from non-January months or by adding the liquidity-squared 
term (N = 557, T = 93).  The dependent variable is the monthly excess returns of individual stocks.  We report results from the two-way 
fixed effect model, based on the Mean Squared Error (MSE) and Buse (1973) R-squared for generalized least-squared regression (GLS) 
criteria.  The two-way fixed effects model is a specification that depends on fixed effects of both the cross section and the time period to 
which the observation belongs.  Dbeta is the post-ranking beta of portfolios sorted by size and pre-ranking beta, which is then assigned to 
each stock in the portfolio.  We compute the post-ranking beta adjusted for thin-trading effect (three lagged, contemporaneous, and three 
leading returns).  SIZE is the natural log of the end-of-month market capitalization of each stock.  BME is the natural log of the ratio of the 
book value of equity at the end of fiscal year t to the market value of equity at the end of months after March year t+1.  MOM2 is the 
cumulative returns over the previous two months ending at the beginning of the preceding month; MOM4 is the cumulative returns over 
three months ending three months previously; and MOM7 is the cumulative returns over six months ending six months previously.  TR is 
the natural log of the ratio of the number of shares traded during a month to market capitalization at the end of the month.  TV is the 
turnover ratio divided by the standard deviation of stock market returns over the past 24 months.  cc is the dummy variable for capital 
controls, where 0 refers to the periods before capital control implementation in September 1998, and 1 otherwise.  Dbeta*cc, SIZE*cc, 
BME*cc, MOM2*cc, MOM4*cc, MOM7*cc, TR*cc, and TV*cc are the interactive terms between capital controls dummy and the 
independent variables.  TR_squared and TV_squared are the squared terms of the turnover ratio and turnover-volatility ratio respectively.   
***, **, and * denote significance at 1 percent, 5 percent, and 10 percent respectively, based on White (1980) heteroskedasticity-corrected 
t-statistics.       
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Independent 
Variable Turnover Ratio Turnover-Volatility Ratio 

      [5]        [6]      [5]        [6] 
Intercept -0.1433*** -0.1676*** -0.1199*** -0.1672*** 
Dbeta 0.0141 -0.0066 0.0230** -0.0094 
Dbeta*cc  0.0220  0.0483** 
SIZE 0.0621*** 0.0934*** 0.0594*** 0.0888*** 
SIZE*cc  -0.0281***  -0.0264*** 
BME -0.0293*** -0.0396*** -0.0313*** -0.0436*** 
BME*cc  0.0118***  0.0151*** 
MOM2 -0.0920*** -0.1213*** -0.0895*** -0.1395*** 
MOM2*cc  0.0251*  0.0538*** 
MOM4 -0.0699*** -0.0577*** -0.0691*** -0.0565*** 
MOM4*cc  -0.0373***  -0.0356*** 
MOM7 -0.0624*** -0.0844*** -0.0635*** -0.0829*** 
MOM7*cc  0.0153  0.0133 
TR 0.0061*** -0.0018   
TR*cc  0.0106***   
TV   0.0010*** 0.0005*** 
TV*cc    0.0007*** 
TR_squared 0.0016*** 0.0016***   
TV_squared   0.0000 0.0003 
     
MSE 0.0132 0.0128 0.0133 0.0130 
R_square 0.5546 0.5797 0.5522 0.5611 
F-test for no fixed effects 56.04*** 42.13*** 54.72*** 41.14*** 
White’s test (χ2) 1845.25*** 1855.43*** 1519.26*** 1519.43*** 
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Table 3.10:  Multivariate Regression Results – Variability of Liquidity 
 
This table presents the panel regression results when the variability of liquidity is included in the model (N = 557, T = 93).  The dependent 
variable is the monthly excess returns of individual stocks.  We report results from the two-way fixed effect model, based on the Mean 
Squared Error (MSE) and Buse (1973) R-squared for generalized least-squared regression (GLS) criteria.  The two-way fixed effects 
model is a specification that depends on fixed effects of both the cross section and the time period to which the observation belongs.  
Dbeta is the post-ranking beta of portfolios sorted by size and pre-ranking beta, which is then assigned to each stock in the portfolio.  We 
compute the post-ranking beta adjusted for thin-trading effect (three lagged, contemporaneous, and three leading returns).  SIZE is the 
natural log of the end-of-month market capitalization of each stock.  BME is the natural log of the ratio of the book value of equity at the 
end of fiscal year t to the market value of equity at the end of months after March year t+1.  MOM2 is the cumulative returns over the 
previous two months ending at the beginning of the preceding month; MOM4 is the cumulative returns over three months ending three 
months previously; and MOM7 is the cumulative returns over six months ending six months previously.  TR is the natural log of the ratio 
of the number of shares traded during a month to market capitalization at the end of the month.  TV is the turnover ratio divided by the 
standard deviation of stock market returns over the past 24 months.  Var_TR and VAR_TV are the variability of the liquidity variables 
calculated over the past 24 months.   cc is the dummy variable for capital controls, where 0 refers to the periods before capital control 
implementation in September 1998, and 1 otherwise.  Dbeta*cc, SIZE*cc, BME*afc, MOM2*cc, MOM4*cc, MOM7*cc, TR*cc, TV*cc, 
Var_TR*cc, and Var_TV*cc are the interactive terms between capital controls dummy and the independent variables.  ***, **, and * 
denote significance at 1 percent, 5 percent, and 10 percent respectively, based on White (1980) heteroskedasticity-corrected t-statistics.       



 226

 
Independent 
Variable Turnover Ratio Turnover-Volatility Ratio 

      [7]        [8]      [7]        [8] 
Intercept -0.0758** -0.0986*** -0.0845** -0.1146*** 
Dbeta 0.0127 0.0046 0.0158* -0.0005 
Dbeta*cc  0.0098  0.0265 
SIZE 0.0631*** 0.0939*** 0.0605*** 0.0908*** 
SIZE*cc  -0.0285***  -0.0276*** 
BME -0.0306*** -0.0404*** -0.0314*** -0.0433*** 
BME*cc  0.0121***  0.0149*** 
MOM2 -0.0926*** -0.1389*** -0.0891*** -0.1415*** 
MOM2*cc  0.0439***  0.0556*** 
MOM4 -0.0692*** -0.0539*** -0.0676*** -0.0578*** 
MOM4*cc  -0.0419***  -0.0339*** 
MOM7 -0.0618*** -0.0832*** -0.0627*** -0.0863*** 
MOM7*cc  0.0145  0.0173* 
TR 0.0132*** 0.0054***   
TR*cc  0.0112***   
TV   0.0011*** 0.0007*** 
TV*cc    0.0007*** 
Var_TR -0.0312*** -0.0143**   
Var_TR*cc  -0.0179**   
Var_TV   -0.0020*** 0.0008 
Var_TV*cc    -0.0034*** 
MSE 0.0131 0.0128 0.0133 0.0130 
R_square 0.5548 0.5653 0.5523 0.5615 
F-test for no fixed effects 54.93*** 41.25*** 54.17*** 40.81*** 
White’s test (χ2) 1933.29*** 2005.95*** 1609.51*** 1587.35*** 
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Table 3.11:  Multivariate Regression Results – Asian Financial Crisis 
 
This table presents the panel regression results using individual security data when the shock is the Asian financial crisis (N = 557, T = 
93).  The dependent variable is the monthly excess returns of individual stocks.  We report results from the two-way fixed effect model, 
based on the Mean Squared Error (MSE) and Buse (1973) R-squared for generalized least-squared regression (GLS) criteria.  The two-way 
fixed effects model is a specification that depends on fixed effects of both the cross section and the time period to which the observation 
belongs.  Dbeta is the post-ranking beta of portfolios sorted by size and pre-ranking beta, which is then assigned to each stock in the 
portfolio.  We compute the post-ranking beta adjusted for thin-trading effect (three lagged, contemporaneous, and three leading returns).  
SIZE is the natural log of the end-of-month market capitalization of each stock.  BME is the natural log of the ratio of the book value of 
equity at the end of fiscal year t to the market value of equity at the end of months after March year t+1.  MOM2 is the cumulative returns 
over the previous two months ending at the beginning of the preceding month; MOM4 is the cumulative returns over three months ending 
three months previously; and MOM7 is the cumulative returns over six months ending six months previously.  TR is the natural log of the 
ratio of the number of shares traded during a month to market capitalization at the end of the month.  TV is the turnover ratio divided by 
the standard deviation of stock market returns over the past 24 months.  afc is the dummy variable for Asian financial crisis, where 0 refers 
to the periods before July 1997, and 1 otherwise.  Dbeta*afc, SIZE*afc, BME*afc, MOM2*afc, MOM4*afc, MOM7*afc, TR*afc and 
TV*afc are the interactive terms between the Asian financial crisis dummy and the independent variables.  ***, **, and * denote 
significance at 1 percent, 5 percent, and 10 percent respectively, based on White (1980) heteroskedasticity-corrected t-statistics.       
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Independent 
Variable Turnover Ratio Turnover- 

Volatility Ratio 
   [2] [4]   [2] [4] 

Intercept -0.0166 -0.0108 -0.1592*** -0.0134 -0.0202 -0.1529*** 
Dbeta  -0.0053 -0.0276  -0.0019 -0.0294 
Dbeta*afc  0.0004 0.0473**  0.0075 0.0630*** 
SIZE   0.0797***   0.0758*** 
SIZE*afc   -0.0146***   -0.0128*** 
BME   -0.0347***   -0.0370*** 
BME*afc   0.0052   0.0062 
MOM2   -0.0805***   -0.0738*** 
MOM2*afc   -0.0129   -0.0189 
MOM4   -0.0331**   -0.0295* 
MOM4*afc   -0.0408**   -0.0445*** 
MOM7   -0.0223**   -0.0235** 
MOM7*afc   -0.0438***   -0.0441*** 
TR 0.0120*** 0.0122*** 0.0128***    
TR*afc -0.0021 -0.0023 0.0002    
TV    0.0011*** 0.0011*** 0.0011*** 
TV*afc    -0.0002 -0.0002 0.0001 
       
MSE 0.0141 0.0142 0.0132 0.0142 0.0142 0.0133 
R_square 0.5235 0.5224 0.5547 0.5216 0.5217 0.5537 
F-test for no fixed effects 51.50*** 50.00*** 55.73*** 49.05*** 48.85*** 54.36*** 
White’s test (χ2) 1183.79*** 1296.44*** 2050.11*** 917.82*** 1103.60*** 1741.70*** 

 

 



CHAPTER IV 

SUMMARY 

 

In this dissertation, we study market liquidity and its relation to the financial crisis or capital 

controls.  We divide this dissertation into two essays.  In the first essay, we investigate whether 

financial market contagion can be associated with a market liquidity contagion.  In the second 

essay, we examine the importance of market liquidity in the pricing of equities in the Malaysian 

stock market (KLSE).  We include the action by the Malaysian government in implementing 

selective capital controls after the recent Asian financial crisis, and test whether this event alters 

the relation between liquidity and stock returns on KLSE.   

In the first essay, we examine whether contagion during financial crises is associated with 

a market liquidity contagion.  We define contagion as an excessive co-movement of market 

liquidity between two country-markets during a crisis period compared to the normal periods.  In 

essence, by this definition, we are interested in the portion of correlation that has not been 

explained during the tranquil (normal) period.  A significantly excess correlation during a crisis 

period constitutes contagion.  Prior studies which have adopted similar approach to test for 

financial market (stock returns) contagion include King and Wadhwani (1990), Lee and Kim 

(1993), Forbes and Rigobon (2002), and Hon et al. (2004).     

We also apply Forbes and Rigobon’s (2002) heteroskedasticity-adjusted technique to test 

for the significance in the increased co-movement.  Forbes and Rigobon suggest that prior 

documentations of stock market contagion did not adjust for the increased volatility in the crisis-

origin stock markets during the crisis period.  They show that financial market contagion is less 

likely to be documented once this problem is taken care of.  However, Hon et al. (2004) who 

employ the same technique find evidence of contagion from the U.S. stock markets to other stock 
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markets after 9/11.  Hon et al. actually show that volatility in the stock market decreases post 

9/11.   

Unlike most other contagion studies, we use market liquidity measures, i.e. the turnover 

ratio and volume, in testing for the co-movement between country-stock markets.  Prior financial 

contagion studies have concentrated on stock returns (prices) to document this relation (e.g. Hon 

et al., 2004; King and Wadhwani, 1990; Lee and Kim, 1993; Forbes and Rigobon, 2002).  The 

effect of a crisis on liquidity has only been examined in a few studies, e.g. Amihud et al. (1990), 

Hegde and Paliwal (2005), and Wong and Fung (2001).  In addition to the correlation procedure, 

we investigate whether the level of liquidity is lower during the defined crisis period compared to 

the normal period in each crisis-origin market (Thailand, Hong Kong, Russia, and Brazil) and all 

non-crisis-origin markets.  We also test whether the variability of the liquidity variable during the 

crisis period is greater than during the normal period (in both crisis-origin and non-crisis-origin 

markets), due to greater uncertainties surrounding the crisis period.   

We motivate our study from the discussions of the channels through which financial 

crises are propagated across markets (e.g. Bookstaber, 2000; King and Wadhwani, 1990; Kodres 

and Pritsker, 1998; Kyle and Xiong, 2002).  The discussions outlay certain conditions that 

facilitate such contagion to occur, i.e. the financial market globalization, the non-fully revealing 

market information, the cross-market-rebalancing of investment portfolios by market participants, 

and the re-evaluation of certain market variables prompted by a crisis happening in another 

market.  Increased integration between emerging markets, for example, allows foreign investors 

to invest in a previously closed-market, as well as allowing local investors to invest abroad.  

Facilitated by this, a crisis in one market can easily transmit into another market via transactions 

by investors who are able to move around their funds globally.   
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We sample several East Asian and Latin American country-markets, since between 

developed and emerging markets, the latter have been found to be more susceptible to financial 

market contagion (e.g. Kodres and Pritsker, 2002; King and Wadhwani, 1996).  Additionally, we 

include two developed markets in our sample, i.e. the U.S. and Japan.  It has been suggested that 

during a crisis, market participants tend to liquidate their positions in emerging markets, as 

opposed to their investments in developed markets, to cut their losses or maintain their portfolios.  

One of the explanations for this observation is a higher degree of information asymmetry in 

emerging markets, which contributes to the extreme movements in these markets, particularly 

during crunch times. 

In investigating market liquidity contagion, we limit our study to examining whether 

financial contagion can be associated with a market liquidity contagion.  We based our theoretical 

underpinnings on the various channels suggested in propagating the crisis shocks.  However, to 

prove which of the theories of contagion is responsible for the observed propagation is beyond 

the scope of this study.  We also do not distinguish between the possible links (real, financial, or 

political links) for such propagation.  Prior studies (e.g. Kaminsky and Reinhart, 2000) indicate 

that financial links have more predictive power in detecting the probability of a crisis elsewhere 

than the other links.  However, we do assume a certain degree of integration across country-

markets to facilitate the transmission process. 

We find very little support for the notion that market liquidity level is lower during a 

crisis period.  Significantly lower liquidity is documented only for Brazil during the Hong Kong 

crisis, and for Venezuela during the Russian crisis.  However, we do find some evidence that the 

variability of market liquidity is higher during a crisis, especially during the Hong Kong crisis 

and the Russian crisis.  Interestingly, except for Hong Kong (only higher variability), we do not 
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even find lower market liquidity or higher variability in other crisis-origin markets (Thailand, 

Russia and Brazil) during their own crisis.   

We generally find limited support for the implication that a financial crisis can be 

associated with a market liquidity contagion.  Evidence of contagion is mostly found during the 

Hong Kong crisis and the Russian crisis.  Fewer indications of market liquidity contagion are 

found during the Brazilian crisis, and only two during the Thai crisis.  Among countries in our 

sample, Indonesia, Brazil, Chile and Venezuela tend to be more affected by a crisis elsewhere.  

Our results seem not very sensitive to the heteroskedasticity-correction method proposed by 

Forbes and Rigobon (2002), except during the Hong Kong crisis.  Using turnover ratio or volume 

in our analysis also does not alter our results significantly.  We find an almost similar number of 

market liquidity contagions using both measures.   

In addition, our findings support the arguments that emerging or developing markets are 

more prone to contagious effect from a crisis-origin market.  The developed markets in our 

sample, U.S. and Japan, are affected only during the Russian crisis, partly due to the Long-Term 

Capital Management (LTCM) debacle which has been associated with the Russian crisis.  In our 

robustness checks, we find that both our univariate and contagion test results are sensitive to the 

choice of the normal period definition as well as the limited (shorter) crisis period window 

definition, as suggested by Dungey and Zhumabekova (2001).    

During the Brazilian crisis (the Thai crisis), we also find that the increased conditional or 

unconditional correlation tends to occur more in the Asian (Latin American) country-markets, 

than in the other Latin American (Asian) markets in our sample.  Our findings differ from 

previous documentations of stock returns contagion.  The propagation of market liquidity 

contagion during the crisis is more to the countries outside of the region where the crisis 

originates from.  In contrast, Bekaert et al. (2003) find that evidence of stock returns contagion 
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among Asian countries during the Asian financial crisis is stronger than among Latin American 

countries during the Mexican peso crisis.  In other words, stock returns contagion tends to be 

more regional.  In addition, Bae et al. (2001) document stronger stock returns contagion effect 

within Latin America than within Asia, which we also document in our study for market liquidity 

contagion.  Bae et al. also find that stock returns contagion from Latin America to other regions is 

more pertinent than contagion from Asia.  However, Sell (2001) suggests that the Thai baht crisis 

perhaps has the most severe consequences on world economy for a crisis stemming from a non-

industrialized country.  In contrast, we find that three Latin American countries (Brazil, Chile and 

Venezuela) are more prone to a crisis elsewhere, but very limited evidence of market liquidity 

contagion during the Thai crisis.           

In the second essay, we examine the relation between liquidity and stock returns in an 

emerging market – the Malaysian stock market (KLSE).  The significantly negative relation 

between liquidity and stock returns has been consistently documented in developed markets 

(Amihud and Mendelson, 1986; Chan and Faff, 2003; Chordia et al., 2003).  In emerging 

markets, studies by Jun et al. (2003), Bekaert et al. (2003a), and Rouwenhorst (1999) have either 

suggested that liquidity is not an important factor in the pricing of equities in emerging markets, 

or that the liquidity is positively related to stock returns.  They attribute their findings to financial 

market liberalization which is associated with improved liquidity for these markets.       

On the contrary, Bekaert et al. suggest that clientele effects in portfolio choice might 

mitigate the pricing of liquidity in the U.S. stock market, but not so in emerging markets.  In the 

U.S. market, a vast number of traded securities is available, with a very diversified ownership 

structure which combines long-horizon investors (who are less subject to liquidity risk) and short-

term investors.  However, in emerging markets, that is not generally the case prior to 

liberalization of their financial markets.  There were restrictions on foreign investors from buying 
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domestic equities and limitations on local investors to invest abroad that result in lack of diversity 

in the number of securities available to invest in and in the ownership structure.  Therefore, it 

makes liquidity effects potentially more acute in emerging markets.  In addition, equity markets 

across emerging markets may still differ substantially between one another (Ariff et al, 1998).  

The fact that studies also find that local factors tend to dominate common factors in emerging 

markets (e.g. Bekaert et al, 2003a; Rouwenhorst, 1998), suggests that further exploration is 

needed to verify whether liquidity is related to stock returns in a particular emerging market.   

Relating financial market de-liberalization to an event in Malaysia following the 1997 

Asian financial crisis, we also examine whether the relation between liquidity and stock returns is 

altered on KLSE.   In particular, the Asian crisis prompted the Malaysian government to 

implement (selective) capital control measures in an effort to minimize the impact of the said 

crisis.  Introduced in September 1998, the controls consist of three main measures, i.e. the non-

convertibility of the ringgit currency, the pegging of ringgit to U.S. dollar at RM3.80 to a dollar, 

and the requirement for short-term capitals to stay on-shore for at least a year.   

Malaysia’s action has re-ignited interest in the discussion of the advantages and 

disadvantages of capital controls (e.g. Abdelal and Alfaro, 2003; Ariff and Abubakar (1999); 

Johnson and Mitton, 2002; Kaplan and Rodrik, 2001; Neely, 1999).  The traditional view has 

been that capital controls are ineffective because they prevent productive resources from being 

used where they are most needed and most profitable.  Proponents however, argue that the fact 

that capital seems to flow not from, but to where it is already abundant (i.e. from emerging 

markets into developed markets) justifies the need for some emerging economies to implement 

some degree of controls to minimize the extreme impact brought about by free capital movement 

(DeLong, 2004).   
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We favor the argument that Malaysia’s capital control measures have lowered liquidity in 

the stock market, by discouraging foreign capitals from returning to Malaysia and encouraging 

the flowing out of foreign capitals in search of greater flexibility and benefits commonly 

associated with freer-capital flows.  Our work is along the line of Amihud et al. (1990), but 

differs in that we use capital control implementation as our shock, while Amihud et al. use a 

financial crisis (i.e. the U.S. stock market crash) in their study.  We view capital controls 

implementation as a de-liberalization process since capital controls limit capital in- and/or out-

flows.  Therefore, capital controls should have the opposite effect of financial market 

liberalization, i.e. lower liquidity in the stock market. 

We employ the panel data regression technique to investigate the relation between 

liquidity and stock returns on KLSE.  We use two liquidity measures, i.e. turnover ratio and 

turnover-volatility ratio in this study.  We control for other known firm characteristics such as 

market risk, firm size, book-to-market ratio, and momentum.  We also check for the persistence 

of our results against January seasonality, non-linearity, and variability of liquidity.  We define 

the periods after September 1998 as the post-capital control period and include the effect of this 

implementation in our analysis.  Therefore, we suspect that liquidity is priced higher on KLSE 

post-capital controls due to the perceived tighter liquidity in the market following the 

implementation.  

Our study indicates that the state of market liquidity measures pre- and post-capital 

controls are consistent with the predictions of the financial market (de-)liberalization literature.  

The average means are lower for turnover ratio and turnover-volatility ratio post-capital controls.  

Rank tests corroborate that both turnover ratio and turnover-volatility ratio exhibit significantly 

lower level (median) post-capital control period.  We also document increasing stock returns 

across turnover ratio quintiles, i.e. higher returns as turnover ratio increases.  A similar pattern is 
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observed for mean returns across turnover-volatility quintiles, i.e. mean returns increase as 

turnover-volatility ratio increases.  These observations suggest a positive relation between 

liquidity and stock returns on KLSE, which we formally test using the panel data regression 

analysis.    

The panel regression analysis reveals a significant and positive relation on the relation 

between liquidity and stock returns on KLSE, which is consistent with Jun et al.’s (2003) findings 

across emerging stock markets.  Our study also finds consistent results in terms of the effect of 

capital controls on the relation between market liquidity and stock returns on KLSE.  In 

particular, we find a significant shift in the slopes of the turnover ratio and turnover-volatility 

ratio post-capital controls.  Both the coefficients for turnover ratio and turnover-volatility ratio are 

higher post-capital controls, implying higher liquidity premium.  Therefore, our study provides 

support for the critics of capital controls regarding the unfavorable impact of capital controls on 

the relation between liquidity and stock returns on KLSE.     

We may have included the effect of capital controls implementation by the Malaysian 

government in our analysis.  However, it is not a direct attempt to evaluate the effectiveness of 

such action in dealing with the Asian financial crisis.  The evaluation of whether de-liberalization 

(capital controls) have been effective in dealing with the Asian crisis for Malaysia requires a lot 

more dimensions, not just market liquidity, and its relation to stock returns.  Free capital flows, 

which is what financial market liberalization is about, affect both the financial and real sectors in 

emerging countries.   

One cannot help but notice that in accordance with our finding that the average level of 

liquidity (based on both turnover ratio and turnover-volatility ratio) is lower across Malaysian 

stocks, market participants price liquidity risk higher post-capital controls.  On the contrary, no 

evidence of a significant shift in liquidity premium is found post-Asian financial crisis, even 
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though turnover-volatility ratio (turnover ratio) is significantly lower (higher) post-Asian crisis.  

Therefore, our finding may convey the notion that capital controls are not perceived positively by 

investors on KLSE, despite all efforts by the Malaysian government to convince market 

participants regarding its appropriateness.  In other words, our results may indicate pessimisms 

among investors on the effectiveness of de-liberalization (capital controls) in promoting a more 

preferred investing environment, particularly in terms of liquidity, which has been a concern 

among international investors in emerging stock markets.      
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