
Why Do Markets Move Together? 
An Investigation of U.S.-Japan 

Stock Return Comovements 

G. Andrew Karolyi and Rene M. Stulz 

Working Paper No. 112 

Working Paper Series 
Center on Japanese Economy and Business 

Columbia Business School 
February 1996 



Why Do Markets Move Together? 
An Investigation of U.S.-Japan 

Stock Return Comovements 

G. Andrew Karolyi 
Associate Professor of Finance 

Fisher College of Business 
The Ohio State University 

Columbus, Ohio 

Rene M. Stulz 
Associate Professor of Finance 

Fisher College of Business 
The Ohio State University 

Columbus, Ohio 

This paper was presented at the conference Emerging Trends in Japanese Financial Markets 
held at Columbia University on December 8-9, 1995. The conference was sponsored by the 
Center on Japanese Economy and Business and organized by Professor Yasushi Hamao. 



G. Andrew Karolyi 
Rene M. Stulz* 

Why do Markets Move Together? 
An Investigation of U.S.-Japan Stock Return Comovements 

Abstract 

This study explores the fundamental factors that affect cross-country stock return 
correlations. Using transactions data from 1988 to 1992, we construct overnight and 
intraday returns for a portfolio of Japanese stocks using their NYSE-traded American 
Depository Receipts (ADRs) and a matched-sample portfolio of U.S. stocks. We find that 
U.S. macroeconomic announcements, shocks to the Yen/Dollar foreign exchange rate and 
Treasury bill returns, and industry effects have no measurable influence on U.S. and 
Japanese return correlations. However, large shocks to broad-based market indices 
(Nikkei Stock Average and Standard and Poor's 500 Stock Index) positively impact both 
the magnitude and persistence of the return correlations. 
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Stock return cross-country covariances play a key role in international finance. 

Changes in these covariances affect the volatility of portfolios and asset prices. As these 

covariances increase, one expects that: (a) fewer domestic risks are internationally 

diversifiable, so portfolio volatility increases; (b) the risk premium on the world market 

portfolio increases;1 (c) the cost of capital increases for individual firms; and, (d) the 

domestic version of the CAPM becomes increasingly inadequate.2 Despite the important 

economic consequences of changes in cross-country covariances, the determinants of the 

levels and dynamics of these covariances have been little studied from an academic or from 

a practical perspective. Convincing evidence of our lack of knowledge in this area is the 

fact that the leading model of risk management, Riskmetrics™, models expectations of 

daily cross-country covariances as a simple weighted sum of past daily cross-country 

covariances.3 Such an approach implicitly assumes that no other information can help 

forecast these covariances. 

In this paper, we investigate daily return comovements between Japanese and U.S. 

stocks. We derive an expression for asset return covariances that allows us to explore their 

determinants. In particular, we distinguish between "global" and "competitive" shocks for 

asset returns. Global shocks are those that affect the value of all firms in the same 

direction. Competitive shocks increase the market value of firms in one country relative to 

firms in another country. Given these definitions, global shocks are associated with nigh 

return covariances, whereas competitive shocks are associated with low covariances. 

1 See Harvey (1991) and Chan, Karolyi and Stulz (1992) for evidence of a positive relation between the 
variance of the world market portfolio and the risk premium on that portfolio. 

2 See Stulz (1995) for further discussion of these issues. 
3 See JPMorgan's Riskmetrics Technical Documents (1995). 
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Using nigh-frequency, intraday stock returns on portfolios of U.S. and Japanese stocks, 

we document that U.S. and Japanese cross-country return covariances exhibit a number of 

predictable patterns. In particular, there are strong day-of-the-week effects in these 

covariances. The covariances are higher for Monday returns than for other days. 

Covariances, however, are not higher on days of U.S. macroeconomic announcements and 

adjusting for industry effects is not helpful in explaining the dynamics of covariances. We 

interpret these findings as evidence that the global component of national macroeconomic 

announcements or industry shocks is small. Alternatively, it could be that the global 

component of national macroeconomic announcements or industry shocks on covariances 

is offset by their competitive effect. 

We further find strong evidence that covariances are higher when there are large 

contemporaneous return shocks in the national markets. A confounding problem with this 

finding is that, conditioning on larger market shocks, we should find larger covariances if, 

for instance, returns are jointly normally distributed. We demonstrate, however, that there 

is a nonlinear relation between covariances and large market shocks. We interpret this 

result as evidence that large shocks to indices are more likely to be global shocks. The 

joint dynamics of U.S. and Japanese stock returns are also affected in that large shocks 

have "spillover" effects on covariances; namely, a large overnight returns shock in Japan 

leads to a higher covariance measure the next day during the U.S. trading period. Overall, 

we find there is information other than past returns that helps to predict future 

covariances. 
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We focus on daily and intraday comovements for several reasons. First, the daily 

horizon is important for risk management purposes and for portfolio managers whenever 

dynamic hedging strategies are used. Focusing on daily comovements also allows us to 

implement more powerful tests of cross-country comovements, a problem which has 

limited a number of earlier studies using longer return horizons. A recent paper by King, 

Sentana and Wadhwani (1994) uses monthly stock returns to document that these 

covariances indeed change over time. Relating asset returns to factors derived from 

macroeconomic variables enables the authors to explain only a trivial part of the 

covariance dynamics. Other authors have come to similar conclusions. In particular, after 

investigating the impact of macroeconomic variables, von Furstenberg and Jeon (1989) 

look at industry effects using weekly data and find little evidence that industry effects help 

us understand these covariances better.4 Using a different approach, Ammer and Mei 

(1995) find that most of the covariance between national indices is explained by 

comovement across countries in common stock risk premia rather than by comovement in 

fundamental variables. Longin and Solnik (1995) are somewhat more successful focusing 

on correlations rather than covariances. They use monthly excess returns for seven major 

countries from 1960 to 1990 and find that correlations increase over time, are larger when 

large shocks occur, and are related to dividend yields and interest rates. They do not 

investigate the impact of macroeconomic variables other than interest rates. The evidence 

4 The relative importance of industry factors in explaining international equity returns is an unsettled 
issue in the international finance literature. Roll (1992) finds that industry effects are important in 
explaining covariances using daily FT-Actuaries indices from 1988 to 1991. Heston and Rouwenhorst 
(1994) report results similar to those of von Furstenberg and Jeon (1989) using monthly data for 
individual European securities over a long sample period. Finally, Griffin and Karolyi (1995) using the 
new Dow Jones World Stock Index data corroborate Roll's original findings with weekly and daily 
returns. 
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for monthly and weekly returns suggests that exposure to macroeconomic and industry 

factors is not helpful in understanding levels or changes in cross-country covariances. 

Why is it then that markets move together? One possibility is "market contagion." 

Contagion effects result when enthusiasm for stocks in one market brings about 

enthusiasm for stocks in other markets, regardless of the evolution of market 

fundamentals. In this case, loadings on fundamental variables would have little explanatory 

power for returns or for covariances. Another possibility is that monthly unexpected 

changes in macroeconomic variables are not very informative for monthly returns. There is 

evidence that longer horizon returns are more closely related to macroeconomic variables, 

but there is also evidence that macroeconomic announcements have information content 

for daily and intraday returns.5 Longer horizons are not very practical in international 

finance research because data typically is not available and also because the degree of 

integration of international financial markets changes over time.6 As a result, daily returns 

represent an alternative avenue for obtaining a better understanding of cross-country 

covariances. A third possibility is that the determinants of the cross-country covariances 

change over time, so that longer samples might be inappropriate to study these 

covariances without modeling how and why these covariances change over time. A reason 

to take this third possibility seriously is that barriers to international investment have 

become less important over time. 

5 See Fama (1990) for references to long-horizon return results and an explanation for why long-horizon 
returns can lead to different results than short-horizon returns. Ederington and Lee (1993) and 
McQueen and Roley (1994) provide evidence on the impact of macroeconomic announcements. 

6 Several papers examine the dynamics of financial market integration, including Harvey (1991), Chan, 
Karolyi and Stulz (1992), Engle and Susmel (1993), Bekaert and Harvey (1995), Longin and Solnik 
(1995), DeSantis and Gerard (1995) and Errunza, Hogan and Hung (1995). 
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The major problem with the use of daily returns across countries is the non-

synchronous trading periods for different markets around the globe. This institutional 

feature of markets has been the focus of the now large literature on international returns 

and volatility spillovers.7 This issue is particularly important when focusing on links 

between Japan and the U.S. since the two markets are never open at the same time. For 

these markets, therefore, one might fail to find an impact of macroeconomic 

announcements simply because returns of the two countries reflect information revealed 

over different time intervals (von Furstenberg and Jeon (1988)). In this paper, we avoid 

this problem in a novel way. Instead of focusing on the returns of indices of national 

markets, we construct an index of interlisted Japanese stocks trading in New York as 

American Depository Receipts (ADRs). Using this index, we therefore observe Japanese 

returns which trade perfectly contemporaneously with American stock returns and can 

investigate the covariance between these returns without concerns about the imperfect 

synchronous trading hours. The cost of our approach is that interlisted stocks trade less in 

the foreign market than they do in their home market. We do not think, however, that this 

cost is important for the purpose of this paper.8 

In addition to using ADRs, we also provide corroborating results using Nikkei 

stock index futures prices for the contract that has been trading on the Chicago Mercantile 

Exchange (CME) since 1990. We employ open and closing futures prices to replicate our 

7 See Hamao, Masulis and Ng (1990), Lin, Engle and Ito (1994), Bae and Karolyi (1995) and Connolly 
and Wang (1995). Lin (1995) examines the sensitivity of the return and volatility spillovers between 
Japan and the U.S. to money supply announcements by the Federal Reserve Board. 

8 The main concern is that close-to-open returns might be computed on only part of the trading day 
because of infrequent trading. Chan, Fong, Kho and Stulz (1995) find they can reliably measure intra-
day returns of sample of Japanese and U.K. ADRs even for the last five minutes of trading. 
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analysis with ADRs from 1990 to 1992. Since the sample period is half the sample period 

we use with the ADRs, the results with the futures prices are weaker, but, in general, 

consistent with the ADR findings. 

The paper is organized as follows. In Section I, we introduce our simple model of 

the determinants of comovements. In Section II, we present our data. An analysis of 

correlations is discussed in Section III. In Section IV, we provide latent variable 

regression tests of the return on the Japanese portfolio on a matching U.S. portfolio, 

allowing for the shocks in information variables to affect the correlation between the two 

portfolios. In Section V, we model more formally the dynamics of covariances and how 

they are affected by information shocks. Section VI concludes the paper. 

I. A Simple Framework for Understanding Cross-country Comovements 

One would expect some shocks to affect stock returns in the same direction in all 

countries, some shocks to benefit some countries at the expense of others, and finally 

some shocks to be purely idiosyncratic. Consider a portfolio of U.S. firms in, for example, 

the car industry, and a portfolio of Japanese firms in the same industry. An economic 

shock that affects all firms in the car industry could benefit all firms, hurt all firms, or have 

mixed effects across firms. We define "global" shocks to be those that affect all firms in an 

industry irrespective of their country of location, leaving market shares constant. For 

instance, an unexpected increase in the price of tires would have an adverse global effect 

on car sales. By contrast, a competitive shock is one that causes shifts in market shares 

between countries, making firms in one country better off at the expense of firms in 
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another country. An example of a competitive shock would be an unexpected increase in 

the dollar price of the Japanese Yen. This would make the Japanese car producers worse 

off and the U.S. producers better off. If global economic shocks dominate, then one would 

expect the covariance between the stock returns of Japanese car producers and U.S. car 

producers to be nigh. In contrast, if competitive shocks are important, it could well be that 

portfolios of firms with similar activities have a lower covariance than portfolios of firms 

with different activities. 

This distinction between global and competitive shocks can be formalized. 

Consider the return from date t-1 to date t on security i, denoted r;jt. Let a superscript t-1 

denote that an expectation is formed based on information available at t-1, so that E4"l(ri;t) 

is the expectation of the return formed at t-1. We assume that this return satisfies the 

following model: 

where p4"1^ is the loading of security i on the global shock conditional on information 

available at t-1, e^t denotes a global shock occurring from t-1 to t, y1'1^ is the loading of 

security i on the competitive shock conditional on information available at t-1, ec,t is a 

competitive shock from t-1 to t, and S;>t denotes a firm-specific, idiosyncratic shock. We 

define the competitive and global shocks to be uncorrelated, so that most observable 

economic shocks are mixtures of pure competitive and global shocks. 

To understand better the decomposition of returns given in equation (1), it is 

useful to look at two possible applications. First, suppose that we want a decomposition 

of returns that can be used for each security in the world. If the world CAPM holds (see 
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Stulz (1995)), then the global shock in equation (1) is the unexpected return of the world 

market portfolio. Second, suppose that we consider a decomposition of returns that 

applies to the automobile industry of the U.S. and Japan. In this case, the global shock 

captures the component of shocks that benefit both U.S. and Japanese firms in that 

industry, the competitive shock reflects the shocks that benefit firms in one country and 

hurt firms in the other country, and the idiosyncratic shock is a shock that affects firms in 

one country but has no impact on firms in the other country. 

Using this representation of returns, we now consider the relation between the 

unexpected return of a portfolio of Japanese stocks, subscripted by JA, and the 

unexpected return of a portfolio of U.S. stocks, subscripted by US. These portfolios can 

be national industry portfolios or can be broader portfolios. Let eus,t be the unexpected 

return on the U.S. portfolio conditional on expectations based on the information available 

at t-1. Define the unexpected return on the Japanese portfolio, eJA,t, in the same way. We 

think of the world market portfolio as the sum of the market portfolio of Japanese stocks 

and of the market portfolio of U.S. stocks. Shocks that have only a competitive effect 

benefit stocks in one country at the expense of stocks in the other country, so that one 

country's loading on the competitive shock is positive and the other country's loading is 

negative. With this representation of returns, we have the following expression for the 

cross-product of unexpected returns of the JA and US portfolios: 
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With our definition of competitive shocks, the product of the loadings of returns on the 

competitive shocks, Y^US^Y'SA^
 m u s t be negative. In contrast, the product of the loadings 

of returns on the global shocks, pt"1us,tPt"1jA,t, is positive. Consider the impact of a large 

global shock on the cross-product of unexpected returns assuming that the other shocks 

are at their conditional mean of zero. This impact is measured as pt"1us,tPt"1jA,teG,t2 and is 

positive. Consequently, the greater the shock, the greater the absolute value of the cross-

product. The opposite is true when the competitive shock is large. The impact of a large 

competitive shock on the cross-product, assuming that the other shocks are at their 

conditional mean of zero, is given as yt"1us,tYt"1JA,tec,t2 and is necessarily negative since the 

product of the loadings is negative. Hence, it is not the case that a large return in one 

country implies a large cross-product of returns: it could be that a return in a country is 

large because of a large competitive shock. 

We now turn to the conditional and unconditional covariances. Define the 

expectation of the left-hand side of equation (2) conditioned on the information available 

as the conditional covariance at t-1. All terms, except for the first two, have an 

expectation of zero. It follows that the conditional covariance is: 

Equation (3) therefore implies that the conditional covariance is high when the conditional 

volatility of global shocks is high. Since the global shock is the unexpected return of the 

world market portfolio, it immediately follows that there is a positive relation between the 

conditional volatility of the world market portfolio and the conditional volatility of the 
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global shock. In addition, the conditional covariance between the Japanese and the U.S. 

portfolios is high when the conditional loadings of the returns on the global shocks are 

large, when the conditional variance of the competitive shocks is low, and when the 

conditional loadings of the returns on the competitive shocks are small. 

With our framework, the conditional variances of portfolio returns can increase 

when the conditional covariance of portfolio returns falls. To see this, note that the 

conditional variances of these portfolios are, respectively: 

It is clear from (4) that the conditional variance of a portfolio's return increases in the 

volatility of the shocks and in the portfolio's loadings on the shocks. Further, comparing 

(3) and (4), it is possible for the conditional variance of returns to increase while the 

conditional covariance of returns falls. For example, this could happen if either the 

conditional loadings on the competitive shocks increase in absolute value or the 

conditional volatility of the competitive shocks increases. 

To explore further the relation between conditional covariances and conditional 

variances, consider a linear projection of the conditional covariance on the conditional 

variance: 

Etrl[eus,tejA,t] = a + b E ^ e ^ t ] 2 + "nt (5) 

Using a linear regression model to estimate the slope coefficient b, we have: 
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Note that the estimate of b is zero if either the conditional variance or the conditional 

covariance are constant. Two useful benchmark cases where the estimate of b is -1 and +1 

should be considered. First, suppose that the conditional loadings are constant, there are 

no competitive shocks, and the conditional volatility of the idiosyncratic component of the 

US return is constant. In this case, the estimate of b is PjA,t/(3us,t . The superscript t-1 is 

omitted since there is no difference between conditional and unconditional loadings. 

Hence, in this case, if both countries have the same loadings on the global factor, the 

estimate of b is one. Second, suppose that the conditional loadings are constant, there are 

no global shocks, and the conditional volatility of the idiosyncratic component of the US 

return is constant. In this case, the estimate of b is yjA,t/yus,t, which is negative. If the two 

portfolios have identical exposures to competitive shocks in absolute value, then the 

estimate of b is -1. 

It immediately follows from this discussion that a necessary and sufficient 

condition for the conditional covariance between the US and JA portfolios to be positively 

related to the conditional variance of the US portfolio is that: 

The important feature of this result is that it is not necessarily the case that a higher 

conditional variance in one market or the other implies a higher conditional covariance 

between these markets. If the competitive shock component in the conditional covariance 

dominates, a nigh conditional variance of the competitive shock is associated with a low 

conditional covariance. Since the conditional variance of the portfolio return increases 
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with the conditional variance of the competitive shock, it follows that in this case there 

would be a negative relation between the conditional variance of the portfolio and the 

conditional covariance. Hence, a negative relation between conditional covariance and 

conditional variance would indicate that changes in the competitive exposures and in the 

conditional volatility of the competitive shocks are dominant factors in the dynamics of the 

conditional covariance. 

Since much attention has been paid to industry effects in cross-country 

covariances, we consider the implications of our framework for these effects. If 

competitive effects within an industry are important, it could be the case that within 

industry cross-country covariances are lower than cross-country covariances using broad-

based indices. In contrast, if global shocks are mostly industry-wide shocks rather than 

shocks that are common to many industries, it could be that the within-industry cross

country covariance is higher than the cross-country covariance using broad-based indices. 

Finally, in a conditional setting, it is possible for the conditional volatility of shocks to 

change over time, so that infra-industry cross-country conditional covariances might 

sometimes be higher than inter-industry cross-country conditional covariances and the 

opposite might be true at other times. In our empirical analysis to follow, we consider both 

intra-industry and inter-industry cross-country covariances. 

We cannot observe the global and competitive shocks, but only components of 

these shocks. Consider an economic variable whose unanticipated changes are predicted to 

have a competitive effect. With our framework, we could use equation (2) to investigate 

whether the cross-products of the returns are low when that variable has a large 
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unanticipated component in absolute value. We could use equation (3) to relate the 

conditional volatility of this economic variable to the conditional covariance. If we identify 

a variable that has a competitive effect, the conditional volatility of that variable should be 

associated negatively with the conditional covariance. After defining our sample of 

Japanese ADRs and U.S. stocks and the economic variables of interest, we investigate the 

effect of macroeconomic shocks on their conditional covariance. 

II. Sample Design and Preliminary Statistics 

In this paper, we use a sample of all Japanese firms traded on the American and 

New York Stock Exchanges as ADRs. Intraday stock and ADR prices are drawn from 

the Institute for the Study of Securities Markets (ISSM) database from May 31, 1988 to 

May 29, 1992. This provides us with 900 opening and closing quote observations for each 

firm. Daytime returns are computed as log changes in the bid-ask midpoint quotes, using 

the first and last available quotes within the day. Overnight returns are computed from the 

previous day's last quote or transaction and today's first available quote or transaction up 

to 10:30 a.m.. If no quote or transaction is available by 10:30, the overnight return is 

declared a missing observation. The sample has 8 Japanese ADRs. For each ADR, we 

select three matching American firms of comparable size within the Japanese firm's 

industry and three matching American firms of comparable size outside the Japanese firm's 

industry. Industries are defined using two-digit SIC codes.9 We then form three portfolios. 

9 An appendix is available from the authors which provides a complete list of Japanese ADR and U.S. 
matching firms and some of the trading characteristics of their shares. The ADR list includes Hitachi 
(HIT), Honda (HMC), Kubota (KUB), Kyocera (KYO), Matsushita Electric (MC), Mitsubishi Bank 
(MB), Pioneer (PIO), Sony (SNE) and TDK (TDK). 

13 



One portfolio is an equally-weighted portfolio of Japanese ADRs. The second portfolio is 

an equally-weighted portfolio that includes only the matching firms that belong to the 

same industries as the ADRs. Finally, the third portfolio is an equally-weighted portfolio 

that includes the matching firms that do not belong in the same industry as the ADRs. 

An alternative to using a portfolio of ADRs is available for part of our sample 

period. The CME started trading a Nikkei futures contract in September, 1990. The 

Nikkei futures contract has a dollar payoff that corresponds to changes in the level of the 

Nikkei in Yen. One can therefore think of percentage changes in the Nikkei futures price 

as percentage returns in an investment in the Nikkei in Yen (for given U.S. interest rates). 

The returns on the Nikkei futures contract are therefore not exactly comparable to the 

returns on ADRs. Returns on ADRs are dollar returns on Japanese shares using current 

exchange rates, whereas returns on the Nikkei futures contract are dollar returns on the 

Nikkei using a constant exchange rate. Since indices exhibit little correlation with 

exchange rates, one would expect a lower covariance between the dollar return on the 

Nikkei and U.S. indices than one would expect between the return on the Nikkei futures 

contract and U.S. indices.10 We use the nearest-maturing Nikkei futures contract prices 

over half of our sample period to see whether results with this contract yield similar 

conclusions as our ADR results. These data are obtained directly from the CME. 

Because of differences in time zones, the overnight return overlaps with the 

Japanese trading day return. In calendar time, last night's Japanese return is the Japanese 

day return for today's calendar date. With our timing convention, the Japanese market 

10 We could use exchange rates to obtain dollar returns on the Nikkei from Nikkei futures returns, but we 
do not have exchange rates that are contemporaneous to the opening and closing of futures markets. 
Consequently, we make no exchange rate adjustment to the return on the Nikkei futures returns. 
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opens first during a calendar day and the U.S. market opens only after the Japanese 

market has closed. Figure 1 provides a diagram of the overnight and daytime return 

definitions and trading periods for a 24-hour clock. 

Table I provides summary statistics for the intraday and overnight returns for the 

whole sample period. The daytime returns for all portfolios are substantially higher than 

the overnight returns. The daytime return volatility is higher for the portfolios of U.S. 

securities than for the ADR portfolio, but this relation is reversed for the overnight 

returns. Similar to findings in earlier studies (MacKinlay and Ramaswamy, 1988), the 

futures return has the highest volatility during intraday and also overnight periods. The 

cross-correlations between the portfolios are also interesting. We expect a greater 

correlation for the industry-matched portfolios if industries are more exposed to common 

global shocks. The non-industry cross-correlations are lower than the industry cross-

correlations during the day, but the relation is reversed overnight. The cross-country 

correlations are substantially higher overnight than during the day. Interestingly, the two 

portfolios of U.S. securities also have a higher correlation overnight. This is consistent 

with the view that there is a higher proportion of global shocks overnight than during the 

daytime, but it is also supportive of the view that trading creates noise in returns. The 

cross-correlations between daytime and overnight returns of different portfolios are low. 

The last part of Table I provides correlations of other data we use in this study 

with the returns of the three portfolios. These data include daily open and close stock 

index quotes and trading volume for the Nikkei Stock Average from the Nihon Keizai 

Shimbun and for the S&P 500 stock index quotes from the Chicago Mercantile Exchange 
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directly. S&P volume data is drawn from the Standard and Poor's Daily Stock Price 

Record. The close-to-close returns on the value-weighted NYSE and AMEX stock index 

were from the Center for Research in Security Prices (CRSP). Finally, the CME also 

supplied daily close-to-close returns on the Yen/Dollar futures contract, the U.S. Treasury 

bill futures contract. The overnight correlation of the ADR portfolio with the Nikkei 

index's open-to-close return is 0.594. The overnight correlation of the Nikkei index with 

our two U.S. matching portfolios is very similar to the overnight correlation of the ADR 

portfolio with the two matching U.S. portfolios.11 The Nikkei's daytime or overnight 

returns exhibit little correlation with the U.S. daytime returns since the Nikkei's daytime 

and overnight returns for a calendar day have already occurred when the U.S. market 

opens. In contrast, the next day's overnight return for the Nikkei index is correlated with 

the daytime U.S. return since these two returns are computed from overlapping time 

periods. A surprising result is that the daytime ADR portfolio return is more nighty 

correlated with the close-to-open Nikkei index return than the futures return. The opposite 

is the case for the open-to-close Nikkei index return. 

m . When is the Correlation Higher between U.S. Stocks and Japanese ADRs? 

In this section, we show that correlations differ significantly across various 

subsamples related to information variables, such as the return on the Yen/Dollar 

This finding is somewhat reassuring. Though the ADRs inherit the characteristics of the underlying 
Japanese stocks, they do trade less frequently and tend to be large firms in manufacturing industries. If 
one uses them to construct a portfolio that mimics an index, one has to be willing to take the risk of 
having some tracking error. Bertlotti and Enyeart (1995) of BARRA examine the characteristics of a 
global ADR portfolio in reference to the Morgan Stanley EAFE index to show about a 50 basis point 
tracking error for a 200-stock ADR portfolio over 1993-94. 
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exchange rate, the U.S. Treasury bill futures or the Nikkei and Standard and Poor's (S&P) 

500 index returns. To evaluate these hypotheses, we employ Fisher Z tests of the equality 

of return correlations across different subsamples (Anderson, 1984, Chapter 4). 

Table II shows the daytime (Panel A) and overnight (Panel B) return correlations. 

The second column of the Table shows the cross-country correlations by day of the week. 

Tuesday and Thursday daytime cross-country correlations are significantly lower than the 

Monday daytime cross-country correlations. Further, the Wednesday and Friday overnight 

cross-country correlations are also significantly lower than the Monday overnight cross

country correlations. For both daytime and overnight returns, the correlations are high on 

Monday. Daytime correlations are low on Tuesdays and Thursdays, nigh on Wednesdays, 

and in between on Fridays. The overnight correlations are lowest on Fridays, nigh on 

Thursdays, and in-between on Tuesdays and Wednesdays. The pattern shown in Table I 

that correlations are greater overnight than during the day holds here also with two 

exceptions. On Wednesday and Friday, the overnight correlations are lower. There is 

substantial variation in cross-country correlations across days of the week, as compared 

with the correlations between the two matching U.S. portfolios which exhibit little, if any, 

variation. 

The third column of the table shows the correlations for days with news 

announcements (morning and afternoon announcements) and days without 

announcements. Ederington and Lee (1993) show that these monthly news announcements 

related to the Consumer Price Index, Durable Goods Orders, Gross National Product, 

Employment and the Treasury Budget are important predictors of the returns on interest 
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rate and foreign exchange rate futures returns in the first fifteen minutes of the trading 

day.12 For our cross-country correlations, there seems to be no clear message. For the 

industry matched portfolios, the correlations are higher but not significantly so compared 

to no-news days. The opposite is the case for non-industry matched portfolios. For 

morning news, one would expect the announcement to be incorporated in the opening 

prices. The difference between overnight correlations on no-news days and morning news 

days is trivial. For overnight returns, news days have a higher correlation with the 

industry-matched portfolio but not with the size-matched portfolio. The overnight 

difference in correlations for news days and non-news days for the industry-matched 

portfolio is surprising since it has the opposite sign from the daytime difference. 

The evidence shown in the first two columns of Table II indicates that days of the 

week are more important for correlations than whether macroeconomic announcements 

take place. One hypothesis that we do not test is that some macroeconomic 

announcements are more surprising than others and that these announcements are 

associated with larger correlations. However, the point of the result just discussed is that 

on average correlations are not higher on news days. This result is further supported by 

the evidence for the U.S. portfolios where the correlations exhibit less variation across 

news and no news days than they do across days of the week. 

In the remaining columns of Table II, we classify individual shocks to asset prices 

and volume into quartiles for each type of shock. A shock is defined here as the absolute 

12 

The macroeconomic announcement data are obtained directly from Louis Ederington and Jae Ha Lee. 
They include nineteen monthly announcements whose upcoming release is regularly covered in "The 
Week Ahead" colum of Business Week. The sample comprises 543 news days, divided into 500 
morning announcements and 43 afternoon announcements. See Appendix in Ederington and Lee 
(1993). 
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percentage change of a variable. For foreign exchange and Treasury Bill futures prices, we 

compute only close-to-close percentage changes, given availability. For foreign exchange, 

the absolute percentage close-to-close changes for the Yen/Dollar futures price on the 

nearby contract are divided into quartiles. The first quartile corresponds to those days with 

the 25% highest absolute percentage changes. One would expect foreign exchange shocks 

to have competitive effects. In other words, changes in exchange rates make one country 

better off and the other worse off. If this is the case, correlations should be lower for large 

foreign exchange shocks. We find, however, that the correlation for the first quartile is 

typically not the lowest correlation. Our inability to find a monotone relation between 

exchange rate shocks and correlations may be due to the fact that close-to-close returns 

are a noisy measure of the exchange rate changes contemporaneous with the correlation 

measurement interval. For Treasury Bill futures, the results are inconclusive also, but there 

is weak evidence that the correlations are highest for the first quartile overnight, which 

would be consistent with the view that interest rate shocks have a global effect. 

The next two columns of Table II show the effects of shocks to the Nikkei. In the 

first of these two columns, the evidence is for Nikkei open-to-close returns. These returns 

are contemporaneous with the overnight return correlations and precede the daytime 

correlations in New York. Despite the fact that the shock took place earlier, it seems to 

carry over to the daytime returns in that the correlations for the fourth quartile are 

significantly lower than for the first quartile. The overnight correlations are sharply 

decreasing in the Nikkei open-to-close absolute return; the average correlation for the 

highest quartile of absolute returns is almost five times higher than for the lowest quartile. 
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These differences are significant at the 1% level. The next column concerns the Nikkei 

close-to-open absolute returns. These returns are contemporaneous with the daytime 

returns in the U.S. The daytime correlations are sharply declining in the magnitude of the 

absolute Nikkei returns, but so are the following overnight correlations. Again, therefore, 

we see a spillover effect: a nigh shock in one period is accompanied by a high correlation 

in that period and the adjacent period. The same patterns hold for the S&P absolute 

returns. Finally, we present evidence on volume shocks. There is only weak evidence of a 

negative relation between S&P or Nikkei volume and return correlations. 

The evidence presented in Table II shows that: (a) there is substantial variation in 

correlations across days; (b) there is no systematic pattern in correlations between days 

with macroeconomic announcements and days without such announcements; (c) S&P and 

Nikkei absolute returns are strongly positively related to correlations, (d) there is no 

evidence that the correlations are different when using a size-matched U.S. portfolio 

instead of an industry-matched U.S. portfolio. 

IV. Estimating the Impact of Shocks on the Comovement of Returns. 

The previous section provides evidence that the correlations between the ADR 

portfolio and U.S. portfolios vary with some information variables. We now try to 

understand better why these correlations vary using a regression model that allows us to 

evaluate better the nature of this relation. Our approach is very similar to the latent 

variable regression model of Pindyck and Rotemberg (1990).13 One concern with the 

13 

Pindyck and Rotemberg (1990) apply a regression-based latent variable model to measure the excess 
comovement of commodity prices, after accounting for the effects of common macroeconomic shocks. 
Their formulation estimates a conditioning first-pass regression of commodity price changes on lagged 
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evidence of the previous section is that if portfolio returns are jointly normally distributed 

with a constant positive correlation coefficient, one expects the correlation coefficient 

conditioned on the size of shocks to increase with the magnitude of the shocks to the 

information variables if these shocks are associated with larger returns in absolute value. 

In this section, our regression model explicitly allows for an effect of the information 

variables on the comovement between the ADR and U.S. portfolio returns, even after 

accounting for their direct effects on the return of the U.S. portfolio and the Japanese 

portfolio. Indeed, after accounting for the change in the U.S. return and the shock in the 

information variable, the shocks generally have a significant impact on the comovement. 

We interpret the results from this diagnostic test as evidence in favor of some higher-order 

nonlinear effects in the cross-country correlations. 

We estimate our latent variable regression model in two steps. The first model 

conditions the U.S. and Japanese overnight and daytime portfolio returns, R;t, on a set of 

information variables, Zt.i: 

Our conditioning information includes some of the variables studied in Table II: the lagged 

return on the Yen/Dollar exchange rate futures, on the CME Treasury bill futures, the 

CRSP value-weighted portfolio of NYSE and AMEX stocks, the macroeconomic news 

announcement dummy, a Monday dummy and preceding returns on the S&P and Nikkei 

instrumental variables. The residuals are then extracted from the first-pass model and a residual 
covariance matrix is constructed. Multivariate (Wald) tests then evaluate the null hypothesis that the 
matrix is diagonal. They easily reject this hypothesis indicating 'excessively' large correlations. 
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indexes. The second pass regression model then extracts the residuals series from equation 

(8) and estimates: 

where a(Zt_i) and P(Zu) allow the coefficients to be linear functions of the instrumental 

variables. For example, we specify that: 

where the coefficient 3o can be interpreted as the average 'normalized' conditional 

correlation coefficient between the Japanese and U.S. portfolios and Pk are the response 

coefficients of the conditional correlation with respect to the information variables in Zt.i. 

The ct(Zt.i) function can be similarly interpreted. We use the same instrumental variables 

for the Zt "shocks" as in Table II: a news announcement dummy, returns on the 

Yen/Dollar exchange rate futures, Treasury bill futures, Nikkei and S&P returns and 

volume, and so on. For each information variable, Zk,n, however, we introduce two terms 

with associated coefficients: Pi measures the impact on the Japanese portfolio return 

residual of the increase in comovement resulting from the level of the shock itself, and P2, 

measures the impact from an increase in comovement from the absolute value of a shock. 

Hence, if shocks affect the comovement between the return of the U.S. and the ADR 

portfolio only through their level or through their impact on the U.S. return, p2 is equal to 

zero. If a shock is a global shock, one expects the comovement to be increasing in the 

shock, so that p2 is positive. In contrast, if a shock is a competitive shock, p2 is negative. 
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Table III shows estimates of the conditional mean equation (8) for the Japanese 

ADR and two U.S. portfolios in addition to the CME Nikkei index futures contract (1990-

92 subperiod only). Results are presented separately for daytime and overnight returns.14 

First, we note that the explanatory power of the conditional mean equation for overnight 

returns is greater than for daytime returns: the adjusted R2 are on average 6% to 9% 

whereas those for the daytime period are less than 3%. Second, the most important 

conditioning variables for both daytime and overnight returns on the Japanese and U.S. 

portfolios are the preceding returns from the Nikkei and S&P indices; the Nikkei is not 

surprisingly more important for the Japanese ADR portfolio and the S&P return, for the 

U.S. portfolios, although there is a weak spillover effect from the Nikkei in the latter case 

(Hamao, Masulis and Ng, 1990). Thirdly, the news announcement dummy has a 

measurable effect on the U.S. daytime returns, consistent with Ederington and Lee (1993). 

Finally, the Monday dummy variable has a significant negative impact on the overnight 

returns but that typically is recovered for the daytime returns across most U.S. and even 

Japanese portfolios. 

Table IV reports the second stage latent variable regressions (equations 9 and 10) 

that focus on the covariations. Results are presented in four panels contrasting daytime 

and overnight correlations and those of the Japanese ADR portfolio with the industry-

matched and size-matched U.S. portfolios. The key finding that holds for all panels of that 

table is that the absolute values of shocks matter when we control for the return of the 

matching portfolio and for the level of the information variable. This impact is most 

14 All first and second-stage regression standard errors and inference tests are based on robust standard 
errors computed with Newey and West (1987) heteroscedasticity and serial-correlation corrections, up 
to five lags. Different lag lengths were attempted with no important changes in our conclusions. 
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obvious in the case of the S&P return. In both panels, the overnight comovement between 

the U.S. portfolio and the Japanese portfolio is significantly related to the absolute value 

of the S&P 500 overnight return. In addition, however, there are comovement spillover 

effects: the daytime comovement between the U.S. portfolio and the Japanese portfolio is 

significantly positively related to the previous night absolute return on the S&P 500. 

Whereas the S&P 500 daytime absolute return does not seem to have a contemporaneous 

effect on the comovement, it has an effect on the overnight comovement. The 

contemporaneous and previous trading period absolute returns on the Nikkei impact the 

comovement between the ADR and the U.S. portfolio returns. We find that the 

contemporaneous Nikkei absolute return always has a significant effect on the 

comovement and in addition has a spillover effect on the next period's comovement. The 

shocks generally have an impact on the Japanese portfolio return in addition to their 

impact on the U.S. portfolio return. 

Using our distinction between competitive shocks and global shocks, the results in 

Table IV show that generally our information variables represent global shocks. This is 

because large shocks are accompanied by higher comovement. The only significant 

negative B2 coefficients are for foreign exchange when the U.S. portfolio return is the 

daytime return on a size-matched portfolio and for the S&P 500 volume for the industry-

matched portfolio daytime return and the size-matched portfolio overnight return. We 

estimated all the regressions presented in Table IV without the level of the shocks and the 

results were similar. 
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Table V repeats the same two-stage regression model experiment for the intraday 

and overnight return correlations between the CME Nikkei futures contract with the S&P 

index, as the U.S. portfolio. Our results are qualitatively similar to those in Table IV, 

except that the results are somewhat weaker, possibly because the sample size is reduced 

by half. For example, we find that the coefficient for the absolute returns shock from the 

contemporaneous overnight Nikkei shock is the only significant at conventional levels for 

daytime returns. The preceding daytime shock from the Nikkei for the overnight return is 

significant, although surprisingly with a negative P2 coefficient. This, of course, has to be 

related to the fact that the Pk coefficients for the covariations interact with the lagged 

Nikkei shock which enters in the regression in levels (cti is significant with value of 0.891 

for the overnight CME Nikkei return residual).15 The S&P shocks are statistically 

important in levels for the daytime shocks, which is expected because at this aggregate 

level the S&P returns residuals series from equation (8) is also the independent variable in 

equation (9). 

V. Covariance Dynamics 

We extend our analysis to a framework in which the conditional expected returns, 

variances and covariances can be modeled dynamically and estimated in a joint 

simultaneous system. Our objectives are twofold. First, we want to understand how 

shocks to our information variables affect comovement over time. In particular, we would 

15 This finding is consistent with that of Craig, Dravid and Richardson (1995) in which the CME Nikkei 
index futures contract is shown to provide complete information about contemporaneous overnight 
Japanese returns. 
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like to know if there are spillover effects, in the sense that a shock at one point in time 

carries over into higher correlation the next period. Second, we want to investigate the 

impact of shocks on the correlations taking fully into account of the impact of shocks on 

variances. In this way, we can test whether our results are consistent with a model where 

conditional variances change over time but conditional correlations do not. Expected 

returns processes across countries have been shown to depend on a set of information 

variables such as exchange rates and interest rates,16 and conditional variances of national 

equity markets have been modeled successfully using multivariate ARCH methods. These 

models are based on the original work of Engle (1982) and generalized by Bollerslev 

(1986) and have been shown to capture reasonably well the time variation in the volatility 

of monthly, daily and even intraday stock returns (Bollerslev, Chou and Kroner, 1992). 

Multivariate ARCH models have been particularly important as a modeling framework for 

numerous studies of short-term dynamics of international stock returns and volatility, 

including studies by Hamao, Masulis and Ng (1990), Lin, Engle and Ito (1994) and Bae 

and Karolyi (1995). 

To conduct our investigation, we specify the following joint returns generating 

process for the Japanese ADR and U.S. industry-matched portfolios,17 

Important studies modeling time variation in conditional expected returns in the U.S. include Campbell 
(1987), Fama and French (1988), Ferson and Harvey (1991), and, for global markets, include Bekaert 
and Hodrick (1992), Campbell and Hamao (1992) and Solnik (1993). 

Our specification is similar to that of Longin and Solnik (1995) who study the changes in conditional 
correlations across national stock markets using monthly returns. The instrumental variables on which 
the expected returns and variances are projected are different, however, given the returns horizons. 
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where the returns for each portfolio, Rit, are projected on the same set of instrumental 

variables, as in Table III. The joint vector of residuals, st, is now specified to be a 

conditionally zero-mean Gaussian process with time-varying conditional covariance 

matrix, Ht. Several parsimonious multivariate specifications are available for the 

covariance process (Kroner and Ng, 1994). We choose the constant conditional 

correlation model as it captures the null hypothesis that there is no incremental information 

that can be extracted from economic variables to influence the dynamics of conditional 

correlations after controlling for the conditional means and variances. The joint variance 

process for the Japanese ADRs and U.S. portfolios is assumed to be a linear function of 

past squared innovations and past conditional variances from each portfolio, as well as 

information variables, 

hii,t = c; + a; hii;t-i + b; 6i,t-i + Skdik zicn (12a) 

hii,t= Pij (hii,t hy,t)
1/2 (12b) 

where the ijth elements of Ht are given by {hyit}. We choose a GARCH (1,1) specification 

in the estimations presented below although other lag lengths for the variance process 

were considered. Given a sample of T observations of the returns vector, the parameters 

of the bivariate system above, denoted 0, are estimated using the conditional log-

likelihood function for each time period, 

Lt(0) = -log27i - 72 log |Ht| - V2 s/ Hr1* (13a) 

L(0)=StL,(0) (13b) 
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Numerical maximization of the function follows the algorithm of Berndt, Hall, Hall and 

Hausman (1974) which yields estimates and associated asymptotic standard errors. We, 

however, report the standard errors, t-values and other test statistics computed using the 

quasi-maximum likelihood methods of Bollerslev and Wooldridge (1992) which are robust 

to changes in the density function underlying the residuals. To perform residual 

diagnostics, standardization is based on a Cholesky decomposition of the conditional 

covariance matrix for each observation. 

To evaluate the influence of a set of factors or determinants for the conditional 

variance-covariance dynamics, we allow the conditional correlation equation to be 

extended by a set of parameters related to the interaction between the covariance process 

and a set of information variables, which are those used in Table IV. Specifically, we 

estimate our model with the covariance dynamics, 

We test whether the Py,k coefficients for the interactive components are jointly significant 

using conventional likelihood ratio tests. The expression for the conditional correlation 

process represents a formalization of the latent variable regression models of equations 

(8)-(10) in Section IV.18 

Similar to Longin and Solnik (1995), our specification risks the event of non-positive definiteness of the 
covariance matrix, especially if the coefficients of -the information variables are freely estimated. 
Constraining the values of the instrumental variables to be non-negative is one solution, but it is 
unacceptable from an economic perspective. We allowed the coefficients to be freely estimated and 
found no problem of negative conditional variances in our sample for any plausible values of the 
instrumental variables. 
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Table VI provides the estimates for the daytime returns using the Japanese ADR 

portfolio and the U.S. industry-matched portfolio. The results with the Japanese ADR 

portfolio and the U.S. size-matched portfolio, though not reported, are similar. The 

conditional mean returns are presented in Panel A, the conditional variance and covariance 

equations in Panel B, and the likelihood ratio tests in Panel C. The columns represent 

different estimations with various specifications of the conditional correlation process; the 

base model is presented in the first column. For the expected returns process with daytime 

returns, the coefficients for the instrumental variables are similar in magnitude to those of 

Table III and are generally statistically insignificant using the robust quasi-maximum 

likelihood procedures. The exceptions are the previous close-to-open return of the S&P, 

the closing return on the CRSP value-weighted portfolio, and the Monday dummy 

coefficient for the Japanese ADR portfolio and the U.S. stock portfolio. The previous 

night's open-to-close Nikkei index return is not statistically important for the mean 

returns. 

The parameters of the variance-covariance process for intraday returns are as 

expected: the sum of the lagged hjj,t and Si,t-i
2 coefficients is close to 0.78 on average for 

the Japanese ADRs, but much lower for the U.S stocks (almost 0.55). This suggests that 

these return innovations have some degree of persistence, but less than that observed for 

closing returns data (Bollerslev, Chou and Kroner, 1992). This may stem from the fact 

that we allow the absolute return shocks from the Nikkei index (open-to-close) and the 

S&P index (close-to-open) to "spillover" in the specification of the conditional variances. 

These latter coefficients are significant for the Japanese ADRs (0.08) for the absolute 
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Nikkei return and -0.045 for the absolute S&P return) and that of the absolute S&P return 

(0.25) for the U.S. stock volatility process. The Monday dummy variable appears to 

impact the variance of the Japanese ADRs negatively (-0.10). 

The coefficients for the conditional correlation process are shown at the bottom of 

panel B. The average conditional correlation measure is approximately 0.28 and we find 

that the Monday dummy is significantly positive, confirming the earlier findings in Table 

II. Studying the results across columns which extend the base model by including one of 

the instrumental variables at a time, we find supportive evidence for our earlier results. 

The macroeconomic news announcement dummy variable has no additional explanatory 

power. Similar conclusions obtain for the T-bill shock. We find surprisingly stronger 

evidence of a foreign exchange shock to the conditional correlation, with a significant 

positive coefficient of 0.107, which was not identified in earlier diagnostics. Finally, the 

spillovers of own-market shocks from the previous day's Nikkei and S&P index returns 

are significant and positive influences on the conditional correlation with coefficients of 

0.101 and 0.233, respectively, even after accounting for their impact on the conditional 

variances for the Japanese ADRs and U.S. stocks. Likelihood ratio tests for the null 

hypothesis that the conditional correlation process is constant demonstrate that the foreign 

exchange and own-market shocks are significant. Though not reported, residual 

diagnostics for the Japanese ADR and U.S. stock returns indicate that the Bollerslev-

Wooldridge robust estimation methods are important given lingering excess skewness and 

kurtosis in the standardized residuals. 

30 



Table VII presents the results for the overnight returns. For the conditional mean 

returns, we find that the Nikkei close-to-open return shock is a significantly positive 

influence for the Japanese ADRs (0.468) and, though less so, for the U.S. stocks (0.055). 

The previous day's S&P index daytime return has a statistically significant though smaller 

coefficient for the overnight Japanese ADR return of 0.308, and it impacts the U.S. stocks 

with a coefficient of 0.125. The Monday dummy variable is negative for both returns 

series, but only statistically significantly for the ADR returns. 

The conditional variance and covariance dynamics for the overnight returns in 

panel B of Table VII show that the lagged squared innovations and past conditional 

variances, hm-i, and s;it-i
2, have significant coefficients but imply much lower persistence. 

The sum of the coefficients, a + b, equals less than 0.40 and 0.65 for the Japanese ADRs 

and the U.S. stocks, respectively. This is much lower than the 0.95 we typically observe in 

the conditional variance models for daily returns and even lower than the open-to-close 

returns in Table VI. Again, this may stem from the fact that the absolute overnight Nikkei 

return and the absolute previous day return on the S&P 500 are allowed to enter the 

variance specification and have significantly positive coefficients. The conditional 

correlation equation for the basic model (in column 1) implies an average correlation of 

about 0.28 and also indicates that the correlations are indeed higher on Mondays (pi 

coefficient of 0.1166). We find that coefficients for the additional instrumental variables, 

such as the macroeconomic news dummy, foreign exchange rate shock, and T-bill rate 

shock, are not significant. However, as in Table VI, the own-market shocks are 

pervasively strong in all specifications. The coefficient on the Nikkei shock (overnight 
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return) is much larger in magnitude (0.293) than for daytime return correlations, and that 

of the S&P previous day's shock is much smaller (0.107). Residual diagnostics again 

indicated significant excess skewness and kurtosis in the standardized residuals (though 

less severe than for daytime returns). 

In light of the model of Section II, the results in this section imply that shocks to 

foreign exchange and stock index returns are global shocks. While others have argued that 

large index returns are correlated across countries using different data and sample periods, 

the result that large exchange rate shocks are accompanied by higher correlations once 

one accounts for variance effects is new to this study. This is surprising since one would 

have expected exchange rate shocks to have competitive effects rather than global effects. 

One interpretation of the lack of impact of macroeconomic announcements on the 

correlations is that macroeconomic announcements have both global and competitive 

effects. Finally, the only shocks accompanied by reductions in correlations are U.S. 

volume shocks. This is consistent with U.S. volume shocks being domestic liquidity 

shocks that create temporary components in returns as argued by Campbell, Grossman 

and Wang (1993). 

To investigate how sensitive our results are to the use of ADRs, we re-estimate the 

equation systems of Tables VI and VII using the Nikkei futures contract as the Japanese 

portfolio and the S&P 500 as the U.S. portfolio. As already discussed in the data section, 

Nikkei futures prices are only available for the second half of our sample period, 1990-

1992. In Table VIII, we contrast our results for the ADR and Nikkei futures results for 

overnight and daytime returns. Moreover, we estimate a benchmark constant correlation 
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model and one in which each of five information variables (macroeconomic announcement 

dummy, absolute returns on Yen/Dollar currency futures, Treasury bill futures and Nikkei 

and S&P index) enter the conditional correlation process jointly. The overnight results 

with the Nikkei futures are in general consistent with the ADR results. The impact of the 

foreign exchange shocks and interest rate shocks on the correlation coefficient differs in 

the Nikkei futures estimates, but this may be due to the fact that futures prices are directly 

related to interest rates through the cost-of-carry equation and to the fact that Nikkei 

futures prices assume a constant exchange rate whereas the ADR prices reflect the current 

exchange rate. The estimates for the intra-day returns, by contrast, are not as significant as 

the estimates for the overnight returns. This seems to be due to the fact that the daytime 

returns on the Nikkei futures contract are noisy compared to the daytime returns on the 

ADRs.19 

VI. Conclusions 

This paper investigates the properties of cross-country stock return comovements. 

Using dollar-denominated returns of U.S. and Japanese shares trading in the U.S., we 

show that neither macroeconomic announcements nor interest rate shocks significantly 

affect comovements between U.S. and Japanese share returns. Controlling for industry 

effects also has little or no impact on the magnitude of stock return comovements. In 

contrast, stock return comovements exhibit day-of-the-week effects, with Monday 

comovements being higher than on other days. Further, and more importantly, using a 

19 One way to see this is to regress the return on the Nikkei futures contract on a constant and the 
contemporaneous return on the Nikkei index. The R2 of that regression is much larger overnight than 
during the daytime. 
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variety of methods, we show that comovements are high when contemporaneous absolute 

returns of national market indices are high. For example, the daytime correlations and 

covariances between returns of Japanese and U.S. shares are high when the S&P index has 

a nigh absolute return. We show that this empirical regularity cannot be explained by the 

fact that if returns are jointly normally distributed and co-move positively, conditioning on 

a large absolute return implies a large estimate for the correlation and the covariance. 

There is also evidence that nigh absolute returns in the previous trading period carry over 

into nigh correlations and covariances in the current trading period. 

Our evidence shows that correlations and covariances are high when markets move 

a lot. This suggests that international diversification does not provide as much 

diversification against large shocks to national indices as one might have thought. In risk 

analysis, one should allow for the fact that large return shocks propagate more 

internationally than small return shocks. Our analysis also suggests that covariances 

change over time and can be forecasted using various instrumental variables. It is therefore 

not appropriate to assume that covariances between countries are constant either because 

one believes them to be so or because one views covariances as unforecastable. 
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Table I. Summary Statistics for Intraday and Overnight Returns of the Japanese ADR and U.S. 
Stock Portfolios, 1988-1992. 
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Table II. Intraday and Overnight Return Correlations of the Japanese ADR and U.S. stock portfolios 
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Table II. Continued. 

Panel B. Overnight Returns Correlations 
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Table III. Intraday and Overnight Returns Regressions of the Japanese ADR, U.S. Matched-sample Portfolios, CME Nikkei Futures and S&P 500 
Index on Informational Variables. 
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Table TV. Second-stage Instrumental Variables Regressions of Intraday and Overnight Returns of the Japanese ADR and U.S. Stock Portfolios. 
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Table V. Second-stage Instrumental Variables Regressions of Intraday and Overnight Returns of the CME Nikkei Futures and S&P 500 Index. 
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Table VI. Multivariate GARCH Model Estimates for Intraday Returns of the Japanese ADR and U.S. Stock Portfolios. 
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Table VI - Continued. 

Panel B. Conditional Variance and Correlation Equations 
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Table VII. Multivariate GARCH Model Estimates for Overnight Returns of the Japanese ADR and U.S. Stock Portfolios. 
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Table VII - Continued. 

Panel B. Conditional Variance and Correlation Equations 
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Table VIII. Comparison of Multivariate GARCH Model Estimates for Japanese and U.S. Markets using ADR Portfolio and Nikkei Futures Contract. 
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Table VIII - Continued. 

Panel B. Conditional Variance and Correlation Equations 
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Figure 1. Timing Conventions for Intraday and Overnight Returns for Japanese and U.S. 
portfolios. Returns are measured as log changes in the bid-ask midpoint quotes from May 31, 
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