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The primary objectives of this study are to investigate the stock market over- or underreaction of 

various U.S. stock market indexes, the over- or underreaction of a global stock market index, and the over- or 

underreaction of various countries ' national stock markets relative to a "global" over- or underreaction. The 

secondary objectives are to investigate the reasons for the U.S. over- or underreaction and for the relative 

under- or overreaction of individual countries. 

For six U.S. stock market indexes, we find a one-day stock market underreaction to highly 

positive and negative news releases . Over a sixty-day interval, we find strong evidence of a stock market 

underreaction (overreaction) to positive (negative) news. Cross-sectionally, we find strong evidence that 

investors are more optimistic the larger the recent runup in the stock market index is. Also, investors are 

more optimistic in periods of high economic growth, whether they are faced with positive or negative 

information. 

Focusing on the MSCI World Indexes denominated in both local currencies and U.S. dollars , we 

find that investors underreact to both positive and negative news in both the short- and the long-run. 

The last objective ofthis study was to investigate the relative under- or overreaction of nineteen 

individual countries in response to a global under- or overreaction. We find that several countries exhibit a 

one-day underreaction relative to the MSCI World Index on the day following a very large positive or 

negative movement in the MSCI World Index. Over a sixty-day interval , several countries overreact 

relative to the MSCI World Index when positive information is released on a global basis but underreact to 

the MSCI World Index when negative information is released on a global basis . Cross-sectionally, results 

reveal evidence consistent with a hypothesis where investors are more optimistic with respect to both 
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positive and negative news when there is a speculative bubble in the foreign stock market. We also find that 

investors in countries with high economic growth rates tend to be more optimistic than investors in 

countries with low economic growth rates when faced with positive and negative global news arrivals. 
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CHAPTER I 

INTRODUCTION 

1. Over- or Underreactions in U.S. Stock Market Indexes 

A variety of studies have addressed the issues of overreactions in equity markets and the subsequent 

reversals of these excessive reactions. The term "overreaction" implies a reaction larger than one that is 

considered normal in light of a simultaneous information release. In a statistical sense, a normal reaction is one 

that involves a revision of probabilities in accordance with Bayes' rule. Thus, overreaction violates the basic 

statistical principle that the extremeness of predictions must be moderated by considerations of predictability; a 

larger weight than called for by Bayes' rule is attached to the most recent information. This is called the 

Overreaction Hypothesis (OH). 

In equity markets, an overreaction implies observance of a larger share price reaction (in absolute 

terms) to recent news than would occur if investors revised their beliefs regarding future expectations rationally 

in accordance with Bayes' rule. In other words, investors exaggerate the economic implications of major events 

by raising prices too high in reaction to good news and cutting prices too sharply in reaction to bad news. As 

investors discover their overreaction subsequently, they revise their previous assessment of the value of the 

information, leading to a stock price reversal. The combined effect of the overreaction and subsequent reversal 

is then supposedly one that is appropriate given the type of information that has been released. Defining an 

efficient market as one in which competition among investors for information ensures that current prices of 

widely traded securities are, on the average, neither too high nor too low as predictors of the future values of 

those assets, stock market overreaction implies that stock markets are inefficient. 

In the studies investigating the OH to date, the typical approach has been to track a given number of 

firms' stock performance for a given interval (e.g., three years). Then, portfolios are formed in which the best 

performing stocks (the "winners") and the worst performing stocks (the "losers") are placed into the top and 

bottom portfolios, respectively. Next, the performance of these stocks is tracked for an additional interval of the 

same or different length. If the winners (losers) perform poorly (well) over this period in a statistical sense, 

there is reason to believe that the stock markets overreact. 



This type of study approaches the issue of stock market overreaction from the standpoint of 

investigating different firms on the same days. That is, firms identified as winners and losers are compared 

over the same time period, such as a three-year interval from, say, 1990 to 1993 . As such, this type of study 

focuses on cross-sectional differences, such as bid-ask spreads, fmn size, and other firm-specific factors to 

explain the overreaction. In fact, multiple studies, described in more detail in Chapters 2 and 3 of this 

study, fmd that stock market overreaction disappears once cross-sectional differences are controlled for. 

A more direct approach that can be taken to avoid being subject to cross-sectional differences in 

individual stocks is to investigate the performance of a given group of stocks on different days. Such an 

approach makes the analysis subject to time-series differences, which could be caused by economic factors, 

but largely avoids any cross-sectional differences resulting from the investigation of different firms. A 

readily available tool to investigate the OH for fLrms in aggregate is a stock market index. For this purpose, 

portfolios containing the same fmns (the index) are utilized here, using the best and worst performing days 

in the index ' s history to form the winner and loser portfolios, respectively. Then, the performance on the 

subsequent days relative to the initial return is tracked to identify an over- or underreaction in the index. 

An investigation of stock market overreaction in stock market indexes is virtually absent from the 

finance literature. Furthermore, although recent years have witnessed extensive levels of global stock market 

integration, investigations of stock market overreaction internationally tend to focus on either one country at a 

time or, if multiple countries are considered, on information generated within each country individually. The 

three primary objectives of this study are thus to investigate the short-term stock market over- or under of 

various U.S. stock market indexes, to investigate the short-term over- or underreaction of a "global" stock 

market index, and to investigate the short-term over- or underreaction of various countries' national stock 

markets relative to a "global" over- or underreaction. Within this context, "global" over- or underreaction is 

interpreted as the reaction of the MSCI World Index. The secondary objectives are to investigate the reasons, ili 

the form of market-related and economic characteristics, of the over- or underreaction for the U.S. indexes and 

for the relative over- or underreaction of individual countries. 

Investigation of short-term over- or underreaction in U.S. stock market indexes and the factors 

causing these reactions is important. First, in addition to avoiding cross-sectional differences in individual 

stocks, using a pure time-series approach to investigate stock market over- or underreaction may 

2 



reveal relevant results from a psychological standpoint. 1 While investors should focus their effort to buy or sell 

individual stocks on the stock's fundamentals (e.g., earnings potential, management, etc.), broad stock market 

movements may influence these investors ' decisions. For example, on August 17, 1998, Business Week 

reported: 

"Test yourself. Has the buzz from the market's drop since July 17 prompted you to dump 
shares you hadn't planned on selling? Has it kept you from buying stock in companies 
whose future you see as bright? Ask yourself, who 's really in charge here? You? Or the 
market?2 

On the same date, Time stated: 

"Sometimes you have to forget about the Dow and all the other averages and indexes. 
You have to forget whether the market is rolling over or about to dive 1,000 points. In 
fact, you have to forget about 'the market' altogether and remember that you're buying 
stocks of individual companies ... "3 

Thus, stock market over- or underreaction may be manifested in broad market movements, as opposed 

to individual stock movements, which renders an investigation of the OH a relevant research question. This 

reasoning is further supported by the existing literature on contagion effects in stock markets. According to the 

Contagion Effect Hypothesis, stock market investors may react to a finn-specific news event by buying or 

selling stocks that are not directly affected by the news. For example, Angbazo and Narayanan ( 1996) find that 

Hurricane Andrew had a significant negative effect on most insurance companies whether they had claims 

exposure or not. Also, Alii, Thapa, and Yung (1994) document inter-industry contagion effects from the oil 

service to the oil and gas industries. Given the possibility of contagion effects, a broad stock market movement 

in response to macroeconomic (or even firm-specific) news may be the result of investor over- or 

underreaction. 

Second, besides the influence of broad stock market movements on investor psychology, a pure time-

series focus also allows the investigation of market-related reasons for stock market over- or underreaction. For 

example, rather than attributing over- or underreactions to stock-related (i.e., cross-sectional) characteristics, 

these reactions may be triggered by time-varying market-related characteristics, such as the level of interest 

1 It should be noted that time-series differences in returns introduce the potential for other confounding effects, 
such as stock market volatility, as discussed at length by Shiller (1989). A more thorough discussion ofthis and 
other issues is presented in Chapter 3 of this study. 
2 p. 34 
3 p. 38 
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rates, inflation, economic growth, or speculative bubbles in the market being investigated. Furthermore, the 

magnitude of the subsequent reversal could be related to the magnitude of the initial reaction. In other words, 

market-specific characteristics may affect investors' psychology rather than stock-specific characteristics. One 

existing model which suggests that investor over- or underreaction may be driven by macroeconomic factors is 

Arbitrage Pricing Theory (APT). Although APT is intended to explain cross-sectional differences in returns, it 

suggests that stock returns are driven by one or more factors, which may be of a macroeconomic nature, as 

suggested by Chen, Roll, and Ross (1986). Consequently, ifthe underlying macroeconomic factors change, we 

should observe a change in all stocks' returns. To this point, it has not been investigated whether the change in 

stock returns triggered by changes in fundamental values represents over- or underreaction as opposed to 

market efficiency. 

Third, methods of investing in shares that reflect indexes (such as index funds and SPDRs) which 

attempt to mirror the performance of such indexes as the S&P500, have been created for individual as well as 

institutional investors. It is now possible to effectively "buy" stock market indexes such as the S&P500. Thus, 

knowledge of over- or underreactions in national stock market indexes could lead to investment opportunities 

and/or a revised assessment of the risk of investing not previously considered by individual and/or institutional 

investors. Recent developments in stock market indexing are discussed in more detail later in this chapter. 

Fourth, the investigation of short-term over- or underreaction sheds additional light on the controversy 

surrounding mean reversion in the stock markets. Focusing on long-term stock market over- or underreaction is 

subject to the criticism that the fmdings represent mean reversion in the stock markets (i.e., stock prices 

gravitate toward their fundamental values in the long run) rather than overreaction. Since mean-reversion in the 

stock markets is primarily a long-term phenomenon, fmdings of short-term (i.e., daily) over- or underreactions 

in the stock markets represent more robust evidence of the OH. Nevertheless, in order to control for the 

possibility of short-run mean reversion, three models (discussed in Chapter 4) are used in the present study to 

obtain "abnormal" short-run returns. 

2. Countries' Over- or Underreaction in Response to a Global Over- or Underreaction 

Investigation of the OH in a global context and individual countries' responses to a global over- or 

underreaction is also important for several reasons. First, global integration of national stock markets makes it 
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reasonable to believe that individual stock markets are affected by developments in other stock markets. This 

global integration of national stock markets, facilitated in part by a reduction in international barriers, has 

become a motive for investors to diversify internationally. For example, the Single European Act of 1987, 

phased in by 1992, eliminated cross-country differences in Europe regarding capital restrictions and the flow of 

capital throughout Europe. Also, the introduction of a single European currency (the "Euro") for eleven 

European countries in 1999 has further eroded competitive barriers between these countries' respective stock 

markets. 

Second, international methods of investing in shares that reflect countries' stock market indexes (such 

as WEBS) and attempt to mirror the performance of such indexes, have recently been created. These WEBS, 

discussed in more detail later in this chapter, make it possible to effectively "buy" a country's stock market 

index. 

Third, global integration is fueled by technological advances, such as electronic investing, that have 

made a stock exchange's location increasingly irrelevant to investors and may cause a country's stock market to 

be affected by developments in other stock markets. These technological advances are supplemented by the 

development of new securities, such as American Depository Receipts (ADRs) and international mutual funds , 

which expedite international investing by individual investors. Furthermore, securities are increasingly cross-

listed for various reasons, such as international name recognition. As these developments have further 

integrated national stock markets, it is reasonable to believe that a global over- or underreaction may trigger an 

over- or underreaction in an individual country's stock market. Thus, an investigation of the OH in a global 

context could indicate new investment opportunities for or risk-reassessment by international investors. 

Fourth, as national stock markets become more integrated, they are more susceptible to information 

revealed in aggregate in other markets, and the degree of each country's susceptibility may depend on that 

country's economic characteristics. One study investigating this issue is Roll ( 1987), who investigated the 1987 

stock market crash. Roll examined various factors, including institutional practices, to determine which 

countries were more susceptible to the 1987 stock market crash. Similarly, contagion effects associated with the 

Brazilian debt default beyond Brazilian borders have been documented by Mathur and Sundaram ( 1997) and 

Karafiath, Mynatt, and Smith (1991). A recent practical example ofthis type of susceptibility is the Asian 

Crisis, which has hit countries many thousands of miles away and with profoundly different economic 
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fundamentals. Therefore, it may be insightful to investigate the performance of individual countries relative to a 

global over- or underreaction. Thus, the identification of a global over- or underreaction, as measured by a 

weighted average of various countries' stock market indexes, allows an investigation of the cross-sectional 

differences of the component countries ' over- or underreaction relative to this global over- or underreaction. 

That is, the factors that cause a national stock market to react in a particular way to information generated on a 

global basis, such as the Asian Crisis, can be identified and may introduce international investment 

opportunities. Examples of such factors that could cause over- or underreaction to vary among individual 

countries are the liquidity, speculative bubbles, interest rates, and economic growth rates of the individual 

countries. For example, if the speculative bubble in a stock market is relatively large, we may expect the 

overreaction to information to be greater than it would otherwise be. This is the first study to investigate the 

reasons why individual countries may exhibit differing degrees of over- or underreactions relative to a global 

overreaction. 4 

The remainder of Chapter I provides a more detailed motivation for investigating the OH in the 

context of U.S. stock market indexes and in a global setting. Particularly, recent developments in national and 

international indexing and in global integration are considered. In Chapter 2, a review of relevant literature of 

the OH and subsequent reversals in a national and international setting is presented. Chapter 3 presents the 

hypotheses, and Chapter 4 outlines the data and methodology. Chapter 5 discusses the empirical results of the 

study; Chapter 6 concludes. 

3. Stock Market Indexing 

3.1 U.S. Indexing 

Mutual funds attempting to mirror certain stock market indexes such as the Dow Jones Industrial 

Average (DJIA) or the S&P 500 have gained in popularity in recent years. On April20, 1998, Business Week 

reported that "index funds are still tough to beat."5 For example, six of the ten largest mutual funds owned by 

40l(k) investors equaled or beat the S&P 500 index in the first quarter of 1998. Half of these funds were index 

4 The present study does not investigate whether individual countries exhibit over- or underreaction in their 
stock markets by themselves. We only investigate if and why an individual country's response to a global over
or underreaction varies. 
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funds (e.g., the V ~guard Index 500 fund attempting to mirror the S&P500 index), and the other half were 

actively-managed. 

However, although index mutual funds generally fare well in today's investment environment, there 

are also some problems associated with them. For example, until recently there was only one fund attempting to 

mirror movements of the DJIA (the ASM fund), which has underperformed the actual Dow Jones Index since 

1995 by as much as four percentage points, with an expense ratio as high as 3.01 percent.6 This example is 

illustrative of instances in which the fund attempting to mirror movements of a specific index fails to do so due 

to high expense ratios or trading at premia or discounts relative to the indexed average. If these expenses and 

premia or discounts are large enough, or if the fund invests in less than I 00 percent of the stocks comprising an 

index, the funds fail to accomplish their stated objectives. This problem is of particular concern for closed-end 

mutual funds, which frequently deviate substantially from the net asset value (NAY) of the underlying stocks 

due to supply and demand conditions. Nevertheless, additional index funds are frequently introduced to capture 

investors' interests. For example, on May 22, 1998, TD Bank Financial Group announced the launch of the 

Green Line Dow Jones Industrial A verageSM Index Fund by TD Asset Management Inc. for Canadian 

residents. 

A fmding of over- or underreaction in national stock market indexes is subject to the criticism that it is 

irrelevant for investors. Investors attempting to mirror the movement in a particular stock market index by 

investing in mutual funds whose primary objective is to mirror movements in the index may be unsuccessful 

due to the funds' failure to accomplish its stated objective or because of high expense ratios and tracking errors, 

which may mitigate or exaggerate the overreaction. Thus, if index funds perform poorly in terms of their stated 

objective, then the sole contribution of investigating the OH as it relates to U.S. stock market indexes would lie 

in the identification of market-related and economic characteristics responsible for the over- or underreaction of 

the index. However, this fmding would not offer implications for investors, and thus be of little relevance to 

investors, if they have no effective means of directly and effectively investing in the index. 

Recent developments in stock market indexing in the form of Standard & Poor's Depository Receipts 

(SPDRs), however, allow investors to mirror a stock market index's performance quite accurately and thus 
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render the investigation of the OH for national market indexes important for investors. Standard & Poor's 

Depository Receipts (SPDRs, called "spiders") are designed to track the value of the benchmark S&P500 index 

and are traded on the American Stock Exchange (AMEX).7 MidCap SPDRs, tracking the value of the S&P 

MidCap 400 Index, a benchmark for middle capitalization companies, are also available. Most recently, the 

AMEX plans to introduce Select Sector SPDRs, which will let investors buy shares representing nine industry 

sectors of the S&P500 Index. Spiders represent ownership in the SPDR Trust, a unit investment trust which 

holds a portfolio of common stocks that closely tracks the price performance and dividend yield of the S&P 500 

Index. A SPDR also entitles its holder to receive proportionate quarterly cash distributions corresponding to the 

dividends which accrue to the S&P 500 stocks in the underlying portfolio, less Trust expenses. Expenses for the 

SPDR Trust are among the lowest for investments of this type, currently at about 0.185 percent. For 

comparative purposes, the Vanguard 500 Index Fund has an expense ratio of0.20 percent. 

Spiders are created by investors and institutions via "Creation Units" of 50,000 SPDRs or multiples 

thereof. Creating 50,000 SPDRs requires the deposit into the SPDR Trust of a portfolio of stocks closely 

approximating the composition of the S&P 500 index together with a specified amount of cash, representing 

accumulated dividends and a cash-in-lieu amount for shares of any components stock which may be 

occasionally excluded from the Creation Unit. Similarly, a block of 50,000 spiders can be redeemed with the 

investors receiving in return a portfolio of stocks approximating the S&P 500 and a specified amount of cash. 

Since the represented portfolio of a spider is held, not traded, deviations from NA V are less likely for spiders 

than they are for traded mutual fund shares. Thus, spiders allow investors to buy a unit representing, for 

example, the S&P 500 Index without incurring high expense ratios and without large fluctuations from the 

underlying index 's NAY. 

One of the latest SPDR products introduced on the American Stock Exchange is AMEX 

DIAMONDS. Diamonds represent an interest in a portfolio of stocks intended to track the price performance 

and dividend yield of the DnA. Diamonds have been traded on the AMEX since January of 1998. Like spiders 

and Mid Cap spiders, Diamonds may be created or redeemed through the enhanced index receipt process. 

6 See Fortune, April28, 1997, p. 402. 
7 Ticker Symbol SPY 
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In summary, SPDRs, MidCap SPDRs, and DIAMONDS all provide investors with a way of 

diversifying inexpensively by purchasing stocks of an underlying stock market index such as the DJIA or the 

S&P500 index. Furthermore, due to the unique structure of these investment vehicles, SPDR shares trade close 

to the NA V of the underlying index. 

Although only three primary spiders are currently available for U.S. stock market indexes, the 

increasing demand for further diversification is likely to lead to additional innovations in the future . For 

example, facilitated by additional technological developments that make trading in a larger number of shares 

possible, similar instruments could be introduced for the Russell 3000 Index. The Russell 3000 is one of the 

largest indexes in the U.S. and would thus provide a high degree of diversification within the U.S. Other 

candidates include the NASDAQ Composite Index, which measures all NASDAQ domestic and foreign 

common stocks, or the NYSE Composite Index, which measures all common stocks listed on the New York 

Stock Exchange (NYSE). 

In short, to the extent that investors are increasingly able to "buy" national stock market indexes, the 

over- or underreaction of these indexes in response to newly arriving information is relevant from an 

investment perspective as investors are increasingly able to profit from arbitrage opportunities resulting from 

over- or underreaction in these index markets. Consequently, an investigation of the OH for various U.S. stock 

market indexes, such as the DJIA and the S&P500, for which SPDRs are available, is relevant to investors. As 

an example, consider a finding that U.S. stock market indexes exhibit a high level of stock market overreaction 

in periods oflow interest rates.8 In this scenario, investors could short sell the underlying index and profit from 

the reversal. 

3.2 International Indexing 

Similar to indexing in the U.S., advances have also been made in international indexing. For example, 

Morgan Stanley Capital International (MSCI) has constructed indexes for various countries, including 

Australia, Austria, Canada, Denmark, France, Germany, Hong Kong, Italy, Japan, Holland, Norway, Spain, 

8 In this particular scenario, both investors and businesses would be able to borrow cheaply, leading to both 
higher individual investment in the stock market and higher expected economic growth due to increased 
investment by corporations. This may lead to an overreaction of investors' expectations during such periods of 
low interest rates. 

9 



Sweden, Switzerland, the United Kingdom, Singapore, Malaysia, and Belgiwn, among others. The MSCI 

indexes are market capitalization-weighted indexes that seek to track the performance of a particular country's 

publicly traded equity securities. They generally reflect approximately 60 percent of the capitalization of a 

country's stock market and thus attempt to balance the inclusiveness of an "all share" index against the 

replicability of a "blue chip" index. For example, the MSCI Germany Index consists primarily of stocks that are 

traded on the Frankfurt Stock Exchange and, on August 31 , 1997, consisted of 67 stocks, where the ten largest 

constituents comprised approximately 58.64 percent of the market capitalization of the MSCI Germany. Thus, 

the MSCI Germany covers a broader array of stocks than Germany's primary blue chip index, the FAZ, which 

consists of the 30 largest German stocks. 

Investigating the OH in a global setting is relevant to international investors, as recent innovations 

make it possible for investors to effectively "buy" indexes such as the MSCI Indexes. Supplementing the wide 

array of international and global mutual funds that have mushroomed in recent years are World Equity 

Benchmark Shares (WEBS), the most recent invention in international indexing. WEBS are another form of 

SPDR and are traded on the American Stock Exchange. WEBS are available for each of 17 different countries9 

and attempt to track the performance of a specific, corresponding MSCI index. For example, a recent study 

finds that WEBS have been very successful in matching the performance of the MSCI market indices they 

represent. 

Unlike open-ended international mutual funds, WEBS shares trade continuously on a secondary 

market (the AMEX) during regular trading hours, just like any other publicly traded U.S. stock listed on that 

exchange. In contrast, open-ended mutual fund shares do not trade in the secondary market, and are normally 

bought and sold from the issuing mutual fund at prices determined only at the end of the day. Also, WEBS may 

be bought and sold on the AMEX in any amount, but may be purchased from, and redeemed by, the Fund only 

in very large "Creation Unit" aggregations, as is true for spiders. 

investment by corporations. This may lead to an overreaction of investors' expectations during such periods of 
low interest rates. 
9 Since March, 1996, WEBS are available for Australia, Austria, Belgium, Canada, France, Germany, Hong 
Kong, Italy, Japan, Malaysia, Mexico, Holland, Singapore, Spain, Sweden, Switzerland, and the United 
Kingdom. 
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Closed-end funds, which also trade on U.S. exchanges, frequently trade at premia or discounts to their 

NA V. Given the fact that WEBS can be created or redeemed on any business day by institutional investors in 

Creation Unit aggregations, large premia or discount to the NA V of WEBS are unlikely to be sustainable. To 

illustrate this further, assume that a brokerage fmn observes WEBS Japan shares selling at a 5 percent discount 

to the underlying portfolio value. The brokerage could then buy a creation unit of, say, 600,000 shares. Then, 

the brokerage is allowed to redeem the stock portfolio at full NAY, picking up the 5 percent difference, since 

the underlying stock is worth more than the WEBS Japan share price. This type of arbitrage opportunity 

ensures that WEBS shares trade relatively close to their NA V. Thus, investors can mirror the performance of 

international indexes quite effectively by buying or selling WEBS, which makes an investigation of the OH 

related to these indexes relevant. 

4. Global Integration 

The development of WEBS shares discussed in the previous section is just one example of the 

continuing global integration we have witnessed in recent years. A continuing global integration will 

undoubtedly increase the susceptibility of a given country's equity markets to the developments in other 

countries' and global equity markets. The Asian Crisis, which originated in Thailand but quickly affected the 

equity markets ofThailand's trade partners (such as Malaysia, Singapore, South Korea, and even Japan), and 

the continued economic integration of the European markets, serve as prime examples of this increased 

susceptibility. 

Meanwhile, consolidation in investment banking is concentrating the client base for exchanges and is 

increasing pressure for cost-cutting and efficiency gains on national as well as international levels. These 

pressures are evident in the recent decision by the National Association of Securities Dealers (NASD) to 

propose a merger with the much older, but smaller, American Stock Exchange. In response to this proposal, the 

London Financial Times reported on March 24, 1998: 

"It is a decision which raises questions about the future of face-to-face trading on 
stock exchange floors, as practised by the American SE- Nasdaq operates an 
electronic trading system. It also points to the possibility of substantial 
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consolidation among the world's capital markets as investors push for lower costs 
and greater efficiency." 10 

Further substantiating the increased globalization of the world's equity markets is the drive by the 

New York Stock Exchange to pick up foreign listings. The Exchange's aim is to have 600 overseas companies 

on its exchange by 2000, compared with 356 at the end of 1997. Even though the NYSE is attracting the 

greatest number of new foreign listings, the total number of foreign stocks listed there is still substantially less 

than in London, which had 526 foreign listings at the end of 1997 and an international turnover 145 percent 

higher than the NYSE in 1997. Even though the turnover in London is still far greater than the global stock 

market turnover in 1997, which increased by 42 percent to $22.2 trillion, it illustrates the increased 

globalization of the world's major equity markets. 

However, global integration is far from limited to the major developed countries of the world. In a 

recent address to the Brookings Institution members on April14, 1998, Secretary ofthe Treasury Robert E. 

Rubin discussed the global economy and international fmance. In particular, the Secretary identified developing 

countries as important participants in the global economy, as they currently absorb more than 40 percent of 

American exports. Furthermore, in 1996, more than $250 billion in private capital flowed to emerging markets, 

compared to roughly $20 billion ten years ago. 11 

As another example of the perceived importance of the integration of the world's equity markets, 

Mohd Munir Abdul Majid, chairman ofthe International Organisation of Securities Commissions, recently 

stressed the interrelationship of volatility between one market and another. Specifically, he emphasized the 

need for stock market regulators to consult their counterparts in other parts of the world and inform them of 

moves that are about to be taken. Furthermore, he stated 

10 p. I 

"Although each of us manages the stock markets in our own ways, certain things 
we do may have an impact on others. For example, if one jurisdiction introduces 
circuit breakers, it can have a negative or a positive effect on another, depending 
on market perception."12 

11 Federal News Service, April 14, 1998. 
12 Business Times (Malaysia), May 7, 1998. See also Roll's ( 1987) investigation of the stock market crash for a 
more detailed discussion of institutional differences. 
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Given the now possible direct investment in foreign countries ' stock market indexes and the increased 

integration among the world's primary equity markets, investigating the reasons for differing responses of 

individual countries to events affecting the world's major equity markets is a relevant research question. 

Undoubtedly, investigating potential irrationality in these markets in the form of the OH may identify unique 

investment opportunities for today's global investors. The relative over- or underreaction of an individual 

country to a worldwide over- or underreaction is relevant and can be expected to be relevant in the future as 

new tools for international investing are developed and the global integration among the world 's equity markets 

continues. As an example, consider the Asian Crisis. If it can be shown that a particular country overreacts to a 

greater extent than other countries in response to this type of negative global event, investors anticipating such 

an event could purchase WEBS shares for that country before the overreaction reverses. 

5. Statement of Purpose 

Arbitrage opportunities resulting from stock market inefficiencies coupled with the recent fmancial 

innovations that allow investors to take advantage of these opportunities render an investigation of the 

Overreaction Hypothesis in U.S. indexes an important research issue. Similarly, an increasing degree of global 

integration of the world's equity markets and an increasing ability of investors to take advantage of arbitrage 

opportunities in these markets make an investigation of the Overreaction Hypothesis relevant in an international 

context. Consequently, the three primary objectives of this study are to investigate the short-term stock market 

over- or underreaction of various U.S. stock market indexes, to investigate the short-term over- or underreaction 

of a global stock market index, and to investigate the short-term overreaction and subsequent reversal of 

national stock markets of various countries to "global" over- or underreactions. 

For the U.S. and relative over- or underreactions, the secondary objective is to investigate the reason 

for the over- or underreaction. For U.S. stock market indexes, the over- or underreaction may be attributable to 

certain time-varying market characteristics, such as the level of interest rates or the economic growth rates. For 

individual countries' over- or underreactions as part of a global over- or underreaction, the reaction may be 

attributable to market-related or economic fundamentals that differ cross-sectionally among the individual 

countries investigated, such as interest rates, economic growth, or speculative bubbles. 
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This is the first study that considers aggregate market characteristics, as opposed to individual stocks' 

characteristics, as potential explanators of stock market over- or underreactions. Also, global over- or 

underreactions have not yet been examined. Thus, this is also the first study to investigate the reasons why 

individual countries exhibit differing degrees of over- or underreactions in response to events that cause a 

global over- or underreaction. 
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CHAPTER2 

REVIEW OF LITERATURE 

The motivation for an investigation into stock market overreaction in a psychological sense is 

provided by Kahneman and Tversky (1973, 1982), who argued that, in revising their beliefs, individuals tend to 

overweight recent information and underweight prior (base rate) data. The subsequent number of studies 

addressing the issue of investor overreaction in financial markets and the associated subsequent reversal is 

rather large. ln general, these studies fmd evidence of stock market overreaction and reversals in both the long-

and the short-run. 

These studies can be divided along various dimensions. Although the focus in this study is on short-

term stock market over- or underreaction, a review of the long-term literature is included to provide a stronger 

theoretical foundation. Therefore, for purposes of this study, the literature on overreaction and reversals will be 

classified along four categories: 

1. Long-term stock market overreaction and reversals 

2. Short-term stock market overreaction and reversals 

3. International stock market overreaction and reversals 

4. Miscellaneous 

This chapter concludes with a brief discussion of how this study contributes to the growing body of 

literature in this area. 

1. Long-Term Stock Market Overreaction and Reversals 

1.1 Studies Confirming Long-Term Overreaction and Reversals 

The seminal study in the area of long-term stock market overreaction is the study by DeBondt and 

Thaler (1985). Investigating all stocks listed on the Center for Research in Security Prices (CRSP) tape of the 

University of Chicago from 1926 to 1982, the authors show that over 3- to 5-year holding periods stocks that 

performed poorly over the previous 3 to 5 years achieve higher returns than stocks that performed well over the 

same period. For example, over the last half-century, loser portfolios of35 stocks outperform the market by, on 
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average, 19.6 percent, thirty-six months after portfolio formation . Conversely, winner portfolios earn about 5.0 

percent less than the market, so that the difference in cumulative average returns between the extreme portfolios 

(i.e., the return on an arbitrage portfolio) equals 24.6 percent. Other fmdings include an asymmetric 

overreaction effect which is larger for losers than for winners. Furthermore, the long-term losers outperform the 

long-term winners only in January. 

In a follow-up paper and using the same methodology, DeBondt and Thaler (1987) show that excess 

returns for losers in the test period, and particularly in January, are negatively related to both long-term and 

short-term formation period performance. Furthermore, findings indicate that the winner-loser effect carmot be 

attributed to changes in risk as measured by Capital Asset Pricing Model (CAPM)-betas or by the size of the 

firms being investigated. Nevertheless, the fmdings do indicate that the small fmn effect is partly a losing fmn 

effect, but even if the losing fmn effect is removed, excess returns to small firms remain. Lastly, the earnings of 

winning and losing fmns show reversal patterns that are consistent with overreaction. That is, a dramatic fall 

(rise) in stock prices is predictive of a subsequent rise (fall) in company-specific earnings. Thus, both of the 

DeBondt and Thaler studies suggest that stock market investors overreact in the long-run. 

Seyhun ( 1990) demonstrates that investors overreact at least in certain time periods. The author shows 

that the stock market crash of 1987 was a surprise to corporate insiders, that corporate insiders purchased stocks 

declining more during the crash more extensively during October 1987, and that these stocks showed larger 

positive returns in 1988. Therefore, the overall evidence suggests that overreaction was an important part of the 

crash. 

The long-term OH is further investigated by Pettengill and Jordan ( 1990), who investigate the 1962 to 

1986 period and fmd a definite and substantial reversal pattern for formation period losers. However, the 

authors also document an asymmetric effect; firms with the largest formation-period gains continue to earn 

positive excess returns. Nevertheless, fmn size is an important factor, and large-fmn return behavior is more 

consistent with overreaction. Furthermore, the fmdings indicate that most of the effect leading to the observed 

pattern of returns is attributable to the January effect. 

More recently, Chopra, Lakonishok, and Ritter (1992) reexamine the DeBondt and Thaler fmdings . 

They investigate the stock returns of New York Stock Exchange (NYSE) issues from 1926 to 1986 and 

incorporate size, prior returns, and betas in a multiple regression model. Findings indicate that loser portfolios 
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fonned on the basis of prior 5-year returns outperfonn winners by 5 to I 0 percent per year during the 

subsequent 5 years. However, their findings suggest larger arbitrage portfolio returns during January and for 

smaller firms. 

Fama ( 1998) reexamines stock market efficiency in the context of stock market over- and 

underreaction. The author argues that, while market efficiency survives the challenge from the literature on 

long-tenn return anomalies in the sense that anomalies are chance results, apparent overreaction to infonnation 

is about as common as underreaction. Furthennore, post-event continuation of pre-event abnonnal returns is 

about as frequent as post-event reversal. 

1.2 Competing Explanations for Contrarian Returns 

There are at least four explanations that have been offered for the returns accruing to arbitrage 

portfolios: the size effect, the January effect, increasing loser risk, and the bid/ask spread. As far as the size 

effect is concerned, it has been found that small firms earn abnonnally high returns (Banz (1981 ], Reinganum 

[ 1981 ]). Furthennore, the excess returns of small firms cluster primarily in January (Keirn [ 1983], Roll [1983]). 

Hence, if it can be shown that losers tend to be smaller than average firms while winners are not, the losing fmn 

effect could simply be a manifestation of the small firm effect. Similarly, if the returns to the arbitrage portfolio 

occur primarily in January, then the loser effect may simply be a manifestation of the January effect. The 

argument that the positive arbitrage portfolio (i.e., a portfolio long in prior losers and short in prior winners) 

returns are attributable to risk relies on the notion that, since loser firms have obviously been through a rough 

time financially, they may have become riskier. Consequently, the apparent excess return is simply a nonnal 

return to their high level of risk. Other studies investigate whether returns accruing to the contrarian strategy are 

due to the bid/ask spread. ln particular, the short-tenn reversals accruing to losers may not be reversals at all, 

but may simply reflect a return of transaction prices to the bid-ask average. 

ln summary, the literature suggests that overreactions are stronger for smaller fmns and in January. 

Furthennore, there is some support for the increasing loser risk and bid-ask bounce explanations. However, 

given that some of the studies in the previous section still document positive returns for arbitrage portfolios 

even after accounting for firm size and after removing the month of January from the analysis, the issue 

whether contrarian returns are due to either of these factors remains unresolved. 
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Specific tests questioning the strong findings of DeBondt and Thaler of a stock market overreaction on 

grounds of size differences between winner and loser stocks are provided by, among others, Fama and French 

(1988). The authors first form decile portfolios ranked by size. Then, within each size portfolio they examine 

the returns for 3-year winners and loser quartiles. They find that the losers outperform the winners, but 

insignificantly except in January. Furthermore, they find asymmetric reversals in favor of the winners, which is 

in contrast to the fmdings by DeBondt and Thaler. Similarly, Zarowin ( 1990) fmds that the three-year return on 

an arbitrage (loser minus winner) portfolio ranges from 7 to 19 percent for the smallest four quintiles, but 

virtually zero for the largest quintile. However, his fmdings indicate that none of the returns are significantly 

different from zero. Thus, both Fama and French ( 1988) and Zarowin ( 1990) indicate that the losing firm effect 

is subsumed by the size effect. 

Even though the size effect seems to explain most of the abnormal returns to the contrarian investment 

strategy, the abnormal returns to the latter appear to remain in January after controlling for finn size. This view 

is challenged by Davidson and Dutia (1989), who investigate data from a large sample of stocks traded on the 

American and New York Stock Exchanges. Their fmdings indicate that abnormal returns in one year are 

positively related to the abnormal returns earned in the next year and to returns earned in January. The results 

support the January effect. However, when forming winner and loser portfolios (top and bottom I 0 percent of 

the stocks), results do not support the overreaction hypothesis; winners keep on winning and losers keep on 

losing. 

Tests investigating whether arbitrage portfolio returns may be attributable to risk differences between 

winners and losers in the test period include those by Chan ( 1988), Ball and Kothari ( 1989), Jegadeesh and 

Titman (1993), and Chen and Sauer (1997). Chan (1988) argues that risks of winners and losers are not 

constant over time. Employing the standard Sharpe-Lintner CAPM, samples are constructed every three years 

between 1932 and 1983. Findings indicate that the risk of losers and winners are not constant and that only 

small abnormal returns exist once risk changes are controlled for. A similar view is taken by Ball and Kothari 

( 1989), who investigate all stocks on the CRSP monthly tapes with a minimum of I 0 years of data centered on 

any of the 52 years from 1930 to 1981. Their evidence indicates that negative serial correlation in relative 

returns is due almost entirely to variation in relative risks, and therefore expected relative returns, through time. 
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The role of systematic risk is also investigated by Chou and Parks (1994), who investigate the 

performance of the contrarian investment strategy using both the CAPM and the APT. Results from 

multivariate tests of structural changes based on the CAPM show that the systematic risks of contrarian 

portfolios are not stable over time. Furthermore, the mean-variance efficiency of an equally-weighted and 

value-weighted market index cannot be rejected. This confmns the findings reported by Chan ( 1988) that the 

abnormal returns documented in previous studies can be attributed to changes in systematic risks of the 

contrarian stocks. 

The studies in the preceding paragraph are contradicted by the intermediate-term fmdings of 

Jegadeesh and Titman ( 1993 ). The authors show that trading strategies that buy past winners and sell past losers 

realize significant abnormal returns over the 1965-1989 period. For example, it is shown that a strategy which 

selects stocks based on their past six-month returns and holds them for another six months realizes a 

compounded excess returns of 12.01 percent per year, on average. Importantly, it is shown that the profitability 

of the relative strength strategies are not due to their systematic risk. Thus, although contrarian profits over 

intermediate terms are of the opposite sign than expected, they are not driven by systematic risk considerations. 

Contrarian profits after accounting for systematic risk are also documented by Chen and Sauer ( 1997), 

who fmd significant abnormal returns after accounting for systematic risk. They take the approach of 

reexamining the overreaction hypothesis in a time-series context. Returns from the contrarian investment 

strategy over the 1926 to 1992 period indicate that stock market overreaction is not stationary, and that extreme 

portfolios are less likely to remain extreme portfolios over successive time periods. More importantly, their 

fmdings indicate a strong positive relationship between the arbitrage portfolio returns and market risk premia. 

In other words, the arbitrage portfolio's abnormal returns disappear after the market factor is incorporated into 

the model. In summary, although numerous studies have investigated whether contrarian strategy returns are 

explainable by systematic risk, the evidence is inconclusive. 

Studies which investigate whether the returns to the contrarian strategy implemented in the 

aforementioned studies are explainable by the bid/ask spread include those by Kaul and Nimalendran ( 1990), 

Conrad and Kaul (1993), Ball, Kothari, and Shanken (1995), and Loughran and Ritter (1996). Kaul and 

Nimalendran (1990) show that the main source of price reversals for NASDAQ stocks is the bid-ask spread. 

After accounting for the spread, there is little evidence of market overreaction. Conrad and Kaul ( 1993) show 
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that the returns to the typical long-term contrarian strategy implemented in previous studies are upwardly 

biased because they are calculated by cumulating single-period (monthly) returns over long intervals . Thus, the 

cumulation process not only cumulates true returns but also the upward biases in single-period returns induced 

by measurement errors. In summary, the authors document that most of DeBondt and Thaler's ( 1985) fmdings 

can be attributed to a combination ofbid/ask effects when monthly cumulative average returns are used, and 

price, rather than prior returns. Ball, Kothari, and Shanken ( 1995) also document problems in measuring raw 

and abnormal five-year contrarian portfolio returns. Specifically, loser stocks are low-priced and exhibit 

skewed return distributions . Their 163 percent mean return is found to be due largely to their lowest-price 

quartile position. A price increase of 1/8 of a dollar reduced the mean by 25 percent, highlighting their 

sensitivity to microstructure/liquidity effects . Furthermore, long positions in low-priced loser stocks occur 

disproportionately after bear markets and thus induce expected-returns effects. In support of this notion, a 

contrarian portfolio formed at June-end is found to earn negative abnormal returns, in contrast with the 

December-end portfolio. 

However, Loughran and Ritter (1996) contradict Conrad and Kaul's (1993) and Ball, Kothari, and 

Shanken' s (I 995) fmdings by showing that there is little difference in test-period returns whether cumulative 

average returns or buy-and-hold returns are used, and that price has little predictive ability in cross-sectional 

regressions. Thus, the issue whether bid-ask spreads fully explain contrarian strategy returns remains 

unresolved. 

2. Short-Term Stock Market Overreaction and Reversals 

Several studies have used a design similar to the one employed by DeBondt and Thaler ( 1985) to 

examine short-term price movements. That is, portfolios ofwirmer and loser firms are formed based on a very 

short (i.e. , daily, weekly, or, at most, monthly) formation period, and subsequent portfolio returns are examined. 

Furthermore, many of the competing explanations for the overreaction hypothesis, such as size, systematic risk, 

or the bid-ask spread, are also found in studies investigating whether stock market participants overreact on a 

short-term basis. Consequently, the structure of this section mirrors that of the previous section. Overall, the 

results provide strong support for the overreaction hypothesis, especially for losers . However, there is also some 

support for winner-reversals. 
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2.1 Studies Confirming Short-Term Overreaction and Reversals 

Brown and Harlow ( 1988) investigate the OH for CRSP-listed NYSE fums from January 1946 

through December 1983. Extreme price movements, defined as stocks with residual returns that gain/lose 

between 20 and 65 percent (in absolute terms) between one to six months are examined for signs of 

overreaction. Findings indicate large price reversals for losers. Conversely, winners do not show any decline 

subsequent to the fust month. 

In a similar vein, Howe ( 1986) investigates the OH for stocks traded on the AMEX and the NYSE 

over the period 1963 through 1981 using weekly returns. In applying his methodology, all stocks whose returns 

rise or fall more than 50 percent within one week are investigated. Howe finds strong support for the OH for 

both winners and losers. Specifically, winners (losers) show returns of -13 .0 percent (13 .8 percent) over the 

subsequent ten weeks. 

Rosenberg, Reid, and Lanstein ( 1985) investigate whether the stock market is efficient by comparing a 

strategy based on purchasing stocks with a high book-to-market ratio and selling stocks with a low book-to

market ratio with a contrarian strategy that involves the purchase of prior-month losers and the shorting of 

prior-month winners. The two strategies are investigated for I ,400 of the largest fums listed on S&P' s 

Compustat for the 1980 to 1984 period. Although both strategies were successful, the performance of the 

contrarian strategy generated arbitrage portfolio returns of 1.36 percent per month, with profits being generated 

mostly by prior losers. 

Lehmann ( 1990) examines NYSE and AMEX-listed stocks for the 1962-1986 period. The strategy 

examined involves buying stocks that lagged the market during the previous week and selling short the 

equivalent winners. His fmdings indicate that, for $1 long in a zero-investment arbitrage portfolio, 39 cents are 

earned every 6 months, with two-thirds of these profits being generated by prior period losers. 

Bremer and Sweeney ( 1991) consider all cases where a Fortune 500 company has a one-day price 

change of I 0 percent or greater for the period from July 1962 to December 1986 (a total of 1,305 declines and 

3,218 increases are investigated). By considering only large fums, the authors eliminate several possible 

objections to their results. For example, for very low-priced stocks large percentage price changes could reflect 
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the bid-ask spread. Furthermore, it is obvious that the small ftrm effect cannot be invoked to explain the results . 

Stock prices are then tracked for 20 days after the jump. 

Findings indicate that losers earn a total of3 .95 percent five days subsequent to the event. Conversely, 

winners show virtually no excess returns in the period immediately following the event. Furthermore, Bremer 

and Sweeney document that the correction increases with the size of the initial price jump. More recently, 

Bremer, Hiraki, and Sweeney (1997) applied the co-authors' earlier methodology to firms in the Nikkei 300 

index. Results are very similar to those for the U.S. market. In addition, it was found that the results exist 

independently of market movements and of the October 1987 market break. 

Ferri and Chung-ki (1996) investigate the OH for daily price changes in the S&P 500 Index between 

1962 and 1991 . Their findings indicate that the market experienced sudden and substantial price reversals on a 

number of days. Importantly, there was not always evidence of economic or fundamental information that 

might explain why equity values changed so dramatically. The authors conclude that the stock market's 

behavior on these days is consistent with the overreaction theory. 

Yet another study addressing the short-term OH is that by Liang and Mullineaux ( 1994). Investigating 

the period 1964 through 1989, the authors document strong support for the overreaction hypothesis after 

controlling for event direction, the magnitude of the event-day surprises, the potentially confounding effects 

due to calendar regularities in stock returns, and the ex-post outlier month of October 1987. Furthermore, their 

results indicate a pre-event stock price behavior which they label the "reverse anticipation puzzle:" stock prices 

tend to decrease (increase) before positive (negative) surprise events. 

In summary, the short-term overreaction studies indicate relatively strong support for the overreaction 

hypothesis using either daily, weekly, or monthly data since 1946. However, most of the fmdings indicate that 

arbitrage portfolio returns are primarily driven by losers rather than winners, similar to the results reported for 

long-term overreactions. 

2.2 Competing Explanations for Contrarian Returns 

Studies questioning whether arbitrage portfolio returns are explainable by investor optimism or 

pessimism or through alternative explanations such as fmn size, seasonality, systematic risk, or the bid-ask 

spread, are numerous in the short-term overreaction literature. Investigation of these factors is motivated using 
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the same reasoning as in the previous section. However, the seasonality component is now focused on day-of-

the-week effects, such as the Monday effect (i.e., stock returns are lower on Mondays than on other days of the 

week, as first documented by Cross [ 1973 ]). In aggregate, the evidence provided by these studies indicates that 

the short-term reversal to an initial overreaction is at least moderated by these factors, especially by the stocks ' 

systematic risk and liquidity considerations such as the bid-ask spread. Thus, results of short-term overreaction 

studies mirror those of long-term overreaction studies. 

The size effect is primarily investigated by Zarowin (1989), who examines short-run price movement 

to determine whether size and seasonality can account for short-run price reversals. His fmdings indicate that 

losers significantly outperform winners over all months, regardless of which group is smaller. The author 

concludes that short-run overreaction is a stock market anomaly separate from size and seasonality effects. 

The question of whether the size effect can explain the anomalous short-term contrarian profits is 

indirectly addressed by Brown, Harlow, and Tinic (1988) together with an investigation of systematic risk. The 

authors investigate the Uncertain Information Hypothesis (UIH), which predicts that both the risk and expected 

return of the affected fmns increase systematically and that prices react more strongly to bad news than to good 

news. Only the 200 largest fmns in the S&P 500 Index are considered, and it is shown that the average post-

event returns following both favorable and unfavorable events tend to be significantly positive. However, the 

correlations between the immediate price changes caused by the events and the direction of subsequent price 

changes are found to be extremely low, a fmding consistent with the UIH. Moreover, evidence is found that 

these increases in expected returns are directly linked to increases in stock variability induced by the events 

themselves, refuting the OH. Thus, Brown, Harlow, and Tinic (1988) demonstrate that arbitrage portfolio 

returns persist after controlling for size but disappear once systematic risk is taken into account. 

Firm size is also an important factor in the study by Ketcher and Jordan (1994 ), who also investigate 

the OH and compare it with the UIH by examining the behavior of security returns in the period immediately 

following abrupt changes in value. After controlling for fmn size, overall market volatility, and event direction, 

the results indicate significant negative abnormal returns following positive events. Thus, the fmdings are more 

consistent with short-term market overreaction than with the UIH. 

Lo and MacKin lay ( 1990) take a somewhat different approach to investigate the effect of fmn size on 

contrarian profits. They demonstrate that contrarian profits are possible even in the absence of overreaction. 
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Specifically, the authors argue, if returns on some stocks systematically lead or Jag those of others, a portfolio 

strategy that sells winners and buys losers can produce positive expected returns even if no stock 's returns are 

negatively autocorrelated as implied by overreaction models. The findings indicate that, despite negative 

autocorrelation in individual stock returns, weekly portfolio returns are strongly positively autocorrelated and 

are the result of cross-auto-correlations. Importantly, the returns of large stocks tend to lead those of smaller 

stocks. 

The bid-ask spread is offered as an explanation for anomalous reversal returns by Atkins and Dyl 

(1990), who investigate the short-term OH for NYSE stocks listed on CRSP over the January 1975 to 

December 1984 period. 300 trading days are selected at random to eliminate any biases resulting from day-of

the-week and/or month-of-the-year patterns in common stock returns. Then, six common stocks, the three with 

the largest percentage loss in value and the three with the largest percentage gain in value during the 300 

trading days, are selected. Findings indicate that the stock market appears to have overreacted, especially in the 

case of price declines. However, the magnitude of the overreaction is small compared to the bid-ask spreads 

observed for the individual stocks in the sample. Thus, the Atkins and Dyl ( 1990) study indicates the arbitrage 

portfolios earn positive returns after eliminating seasonality effects. However, it also suggests that the stock 

market is efficient after transactions costs are considered. 

The bid-ask spread is also offered as a potential explanation for reversals by Cox and Peterson ( 1994 ), 

who examine stock returns following large one-day price declines and fmd that the bid-ask bounce and the 

degree of market liquidity explain short-term price reversals. Unlike Atkins and Dyl, however, Cox and 

Peterson do not document evidence consistent with the OH. In fact, they observe that securities with large one

day price declines perform poorly over an extended time horizon. 

Using intraday data, Park (1995) also investigates the short-term OH. He fmds that the predictable 

variation in stock returns following large price declines is, at least in part, driven by the sample selection bias 

arising from the systematic movements of closing transaction prices within the bid-ask spread. By using the 

average of the bid-ask prices in the sample selection process, the price reversal on the day following the event 

disappears. However, for a short-run period after that day, systematic abnormal returns patterns are still 

observed, even though they are not large enough to cover the transaction price movement between the bid and 

ask prices. 
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3. International Stock Market Overreaction and Reversals 

As compared to the plentitude of studies addressing the stock market overreaction in the United 

States, the literature is quite sparse in international settings. In general, the international overreaction literature 

tends to either investigate one countty by itself or individual countries in a multiple-countty context. Thus, the 

review below is segmented according to this criterion. 

3.1 Single Country Studies 

Studies investigating the overreaction hypothesis for a single foreign countty focus primarily on the 

UK, but include studies investigating less well-known stock markets such as Brazil and Spain. Overall , the 

evidence indicates that foreign stock markets overreact similarly to the U.S. stock market. 

Clare and Thomas ( 1995) investigate the overreaction hypothesis in the United Kingdom (UK). 

Winner and loser portfolios are formed using monthly stock return data taken from the London Business 

School LSPD tapes, which consists of the end-of-month dividend adjusted returns on all those stocks quoted on 

the London Stock Exchange since January 1955. Stocks are ordered into portfolios according to their 

performance over one, two, and three years. Findings indicate that previous losers tend to subsequently 

outperform previous winners over the 1955 to 1990 period, although the difference in performance is 

economically insignificant. Furthermore, losers tend to be small, and the overreaction effect appears to be 

primarily a size effect. 

The UK stock market is more recently investigated by Campbell and Li.mmack ( 1997), who test for 

long-term reversals in the abnormal returns of UK companies classified as winners and losers over the period 

from January 1979 to December 1990 using the LSPD tapes. The fmdings indicate that, in the 12 months 

following portfolio formation , loser companies generated positive abnormal returns, thus appearing to 

contradict the fmdings of US studies that support the winner-loser effect. Furthermore, the smallest loser 

companies did experience a reversal in their abnormal returns over the following 12 months, but no such 

reversal existed for the smallest winner companies. 

Yet another study focusing on the UK stock market is that by Dissanaike ( 1997), who investigates 

nearly 1,000 larger UK companies, thereby mitigating the confounding size, bid-ask, and liquidity affects that 
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may drive overreaction. The evidence is in favor of the overreaction hypothesis. Furthermore, differential risk 

does not seem to be driving the results. In summary, the UK evidence is inconclusive. 

daCosta (1994) investigates the overreaction hypothesis for the Brazilian stock market over the period 

1970-1989 using both market-adjusted returns and the standard Sharpe-Lintner CAPM adjusted returns . Price 

reversals in two-year returns are detected, and the results contrast with the US evidence in that the magnitude of 

the effect is more pronounced than in the US. Furthermore, differences in risk, as measured by CAPM betas, 

cannot account for the overreaction effect. Lastly, the evidence indicates that reversals are asynunetric (i .e., 

losers have larger reversals than winners). 

Alonso and Rubio ( 1990) investigate the OH in the Spanish stock market. The behavior of extreme 

winners and losers is followed for the period 1967-1984. Consistent with the predictions of the overreaction 

hypothesis, portfolios of losers are found to outperform winners through the years after the formation period, 

when five extreme winner and losers securities are chosen. One year after portfolio formation, the losing stocks 

have earned 24.5 percent more than the winners. For the most part, the size effect appears to be a clearly 

independent phenomenon. 

Most recently, Bowman and Iverson (1998) investigate the behavior of stock prices in New Zealand 

after large weekly price changes. The authors document a stock market overreaction that is especially 

pronounced in the case of price declines. Moreover, the reversal is confmed to the week following the 

overreaction and is larger the larger the initial overreaction is, a fmding consistent with the results reported by 

Bremer and Sweeney ( 1991) for the U.S. 

In summary, studies investigating individual foreign equity markets seem to fmd overreaction 

evidence comparable to that reported for U.S. stocks. The evidence appears to be strongest, however, for less 

developed equity markets such as Spain and Brazil. 

3.2 Multiple-Country Context Studies 

There are currently only three studies investigating the overreaction hypothesis in a multi-country 

setting by Ajayi and Mehdian (1994), Richards (1995), and Richards (1997). 

Ajayi and Mehdian (1994) compare the OH to the uncertain information hypothesis (UIH), under 

which price changes are positive (or at least non-negative) regardless of whether the initial event was good or 
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bad, in a global setting. Specifically, the big eight industrial markets (Canada, Germany, France, Italy, Japan, 

Netherlands, UK, and the US) are investigated. 26 good and 41 bad events are identified over the period from 

April I, 1985 to July 7, 1990 that affect all eight markets. Results indicate that stock retwn variability is higher 

following the arrival of unexpected information and that post-event price variability is larger following 

unfavorable news than favorable news. Additionally, the average price changes following negative events are 

positive and those following positive events are positive or at least non-negative. Furthermore, increases in 

post-event retwns are positively related to increases in post-event volatilities. An implication of this fmding is 

that investors are rewarded for bearing higher risks associated with surprises across domestic as well as 

international markets. Overall, the evidence appears to favor the UIH over the OH. 

Richards ( 1995, 1997) presents evidence of wirmer-loser reversals in national stock market indexes. 

The studies differ from single country studies of overreaction and from the multi-country study by Ajayi and 

Mehdian (1994) in that wirmer-Ioser reversals indicate negative autocorrelation in retwns relative to other 

markets. That is, portfolio retwns are calculated relative to the retwn on a world market portfolio. Therefore, 

mean-reverting behavior in national markets is unlikely to be due purely to a common mean-reverting world 

component. 

In the articles, four portfolios are formed, each consisting of four countries. Formation and test periods 

are varied in length from three to sixty months. Similar to the findings reported by Jegadeesh and Titman 

( 1993) for the U.S. market, fmdings for short, six-month horizons, indicate that wirmers continue to outperform 

losers by an annualized 3.4 percent. However, at horizons of more than one year, ranking-period losers begin to 

outperform ranking-period winners. Specifically, the three- and four- year horizons show the highest retwns to 

the contrarian strategy, with average annual retwns of 6.4 and 5.8 percent, respectively. These results are due to 

retwn reversals in both winners and losers. Furthermore, there is no evidence that test-period returns of prior 

losers are significantly riskier than those of prior wirmers, either in terms of their standard deviations, their 

correlations with the world market retwn, or their performance in adverse states of the world. Nevertheless, 

Richards ( 1997) does document a "small country effect;" that is, winner-loser reversals are larger among the 

smaller than the larger markets. 

Overall, the overreaction evidence in a global setting appears to support the overreaction hypothesis 

for individual countries once a world-pricing model is incorporated into the analysis. 
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4. Miscellaneous 

This section is divided into two parts. In the first, three studies investigating the overreaction 

hypothesis for specific events are discussed. ln the second, some studies addressing issues that do not fit into 

the general overreaction headings discussed previously are detailed. 

4.1 Overreaction for Specific Events 

ln summary, literature investigating the OH for specific events conf11111 stock market overreaction and 

the subsequent reversal of stock prices. Specifically, there is evidence of stock market overreaction to 

announcements of bankruptcy, awards of excellence, and open-market stock repurchases. 

Schatzberg and Reiber ( 1992) investigate the OH for cases of extremely negative announcements in 

the form of corporate bankruptcy. Strong evidence is found for the overreaction hypothesis. Moreover, the 

results are not attributable to estimation errors, missing test period data, or transaction costs. Interestingly, price 

reversals are only evident in the absence of Wall Street Journal news coverage during the three-day 

postannouncement period. Thus, the authors conclude that it is plausible that a portion of the observed price 

reversals is driven by information. The notion that overreaction is particularly strong in the absence of"events" 

or "information" is further supported by Hart and Tauman (1997), who argue that market crashes (or bubbles) 

may be the result of information processing by the participants and nothing else. 

Lauterbach and Vu (1992) focus on excellence award winners. Their sample consists of 101 

companies whose chief executive officer received a best manager award from a panel of specialists appointed 

by Financial World magazine. If the award is a manifestation of market overenthusiasm about these f11111s, then, 

by the time of the award, their stock could be overvalued. ln the postaward period, performance could be 

dismal. Findings support for the overreaction hypothesis. Using event-study methodology, a positive 21 percent 

average excess return was documented in the two years preceding the award, and a negative 9.3 percent 

average excess return was documented in the two years following the award. 

Liu and Ziebart ( 1997) investigate the OH for yet another specific event, open-market stock 

repurchase announcements. The particular event was chosen for the study because of the uncertainty regarding 

the appropriate interpretation of the repurchase announcement. Using a cross-sectional regression model to test 

the relation between the reaction to the repurchase announcement and returns in subsequent periods, results 
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indicate that the market overreacts to repurchase announcements that are deemed to be "good news" by the 

market. However, neither reversal nor drift is observed following repurchase announcements considered to be 

"bad news." Furthermore, the results are robust and are not driven by beta shifts or the bid-ask bounce. 

4.2 Other 

The remaining studies discussed below identity two important issues related to stock market 

overreaction: the asymmetric reaction of winners and losers to events and investor overconfidence and biased 

self-attribution. The studies show that asymmetric winner/loser returns disappear after certain corrections are 

made and that investor overconfidence and biased self-attribution can be used to explain the negative long-run 

and positive short-run autocorrelations in stock markets. 

Dissanaike (1996) attempts to investigate the asymmetric reversal of losers initially reported by 

DeBondt and Thaler (1985, 1987) more closely. He demonstrates that the apparent anomaly is illusory and 

resulting from the peculiar properties of returns. Specifically, the test-period return on a contrarian portfolio is 

not always a satisfactory measure of the strength of the price reversal, which renders interportfolio comparisons 

about the symmetry of reversals more difficult. The author develops an alternative measure, the "Reversal 

Coefficient," which takes account of the deficiency. 

Daniel, Hirshleifer and Subrahmanyam ( 1998) propose a theory of security market under- and 

overreaction based on two well-known psychological biases: investor overconfidence about the precision of 

private information and biased self-attribution, which causes asymmetric shifts in investors ' confidence as a 

function of their investment outcomes. The authors theorize that overconfidence implies negative long-lag 

autocorrelations (i.e., long-term reversals), excess volatility, and, when managerial actions are correlated with 

stock mispricing, public-event-based return predictability. Biased self-attribution adds positive short-lag 

autocorrelations, short-run earnings drift, but negative correlation between future returns and long-term past 

stock market and accounting performance. A similar model based on investor psychology has also been 

developed by Barberis, Shleifer, and Yishny ( 1998) to explain stock market under- and overreaction. 
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5. Importance of Literature Review for Purposes of This Study 

Based on the summaries and syntheses of the individual areas provided above, it is evident that there 

is strong support for the overreaction hypothesis in both national and international settings. The cited studies are 

important to the current study for at least five reasons. 

First, it is evident that the focus of a multitude of these studies is to attempt to refute the overreaction 

hypothesis by investigating cross-sectional differences in the winner and loser firms, such as firm size (Lo and 

MacKin lay [I 990]), systematic risk (Brown, Harlow, and Tinic [I 988]), or liquidity (Atkins and Dyl [I 990]). 

What is noticeably absent from the literature cited above is an investigation of the overreaction hypothesis in a 

context not subject to these cross-sectional differences, such as stock market indexes, which have, to my 

knowledge, only been investigated in the context of international studies, such as those by Ajayi and Mehdian 

(I 994) and Richards (1997). Although indexes themselves may vary along size, risk, or liquidity parameters of 

the component firms, certain stock market indexes eliminate such differences simply due to the large number of 

firms included in constructing the index, such as the Wilshire 5000 Index. Thus, observation of stock market 

overreaction in the context of such an index would suggest an overreaction effect that exists largely 

independently of cross-sectional differences. . 

Second, the attempt of the studies cited above to explain the overreaction hypothesis along cross

sectional lines clearly lacks a time-series focus. The extent of time-series considerations is apparently limited to 

control for January or day-of-the-week effects, as was done in Atkins and Dyl (I 990), or to investigate the 

October I 987 stock market crash separately, as was done in, among others, Liang and Mullineaux (I 994). Yet, 

the observation of a time-varying overreaction effect during this recent stock market crash naturally points to 

time-varying market-related or economic factors, such as interest rates or speculative bubbles, that may affect 

the level of overreaction at a given point in time. 

Further momentum for this argument is provided by Daniel, Hirshleifer, and Subrahmanyam (1998), 

who relate stock market overreaction to psychological factors such as investor overconfidence. Clearly, investor 

confidence varies with existing market conditions, which makes the latter prime potential explanators for 

overreaction at a given point in time. Identification of these economic factors that may explain time-varying 

overreaction in the stock markets is one of the goals of this study. 
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Third, the studies mentioned in this chapter attempt to provide a cross-sectional explanation of the 

reversals following an initial overreaction. Due to the methodology employed in these studies, which consists 

of forming initial portfolios based on the stocks' performance over some time period, there is little 

measurement of the degree of the initial overreaction. This study attempts to provide a percentage estimate of 

the initial overreaction as well as the subsequent reversal, which allows an investigation of the reasons for both 

the initial overreaction and the subsequent reversal. 

Fourth, although recent research on international overreactions has realized and incorporated the 

increased global integration and resulting co-dependence of stock market returns in various countries (Richards 

[1995, 1997]), no literature to date has attempted to investigate whether and which foreign stock markets 

contribute to a "global overreaction," or, for that matter, whether a "global overreaction" exists. This study 

attempts to fill this gap in the literature by testing for a global overreaction and by identifYing the factors that 

cause individual countries to behave differently in its presence. 
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CHAPTER3 

HYPOTHESES 

Based on the increasing importance of the use of indexing, the increased global integration, and the 

review of literature, this chapter presents several hypotheses . The hypotheses concern over- or underreactions in 

U.S. and a global stock market indexes, relative over- or underreactions of individual countries on a global 

basis, and the characteristics that may explain both of these over- or underreactions. The variable proxies and 

the estimating equations will be presented in Chapter 4 of this study. 

The hypotheses relating to over- or underreactions in U.S. stock market indexes are subdivided into 

three sets. The first set describes the basic overreaction hypothesis with respect to the competing hypotheses 

that have been offered in the literature. The second set presents hypotheses that attempt to explain why different 

stock market indexes in the US may react differently to news arrivals. The fmal set of hypotheses for U.S. index 

over- or underreaction offers explanations for the time-series behavior of over- or underreactions. 

The hypotheses relating to global over- or underreactions are separated into two sets. The first set of 

hypotheses related to global over- or underreaction contains the same basic hypotheses that are also tested for 

the U.S. indexes but are applied to a global index here. The second set of hypotheses relates to the relative over

or underreaction of individual countries in response to a global over- or underreaction and offers variables that 

may explain why the relative over- or underreaction for the individual countries to the global over- or 

underreaction may differ across countries. 

Both the hypotheses relating to the U.S. and to the global environment will be complemented with 

several control variables that have been identified in the literature as potential explanators for broad stock 

market movements. 
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I. Over- or Underreaction in U.S. Stock Market Indexes 

1.1 Basic Hypotheses Regarding Over- or Underreaction in U.S. Stock Market Indexes 

1.1.1 The Efficient Market Hypothesis (EMH) 

According to the Efficient Market Hypothesis (EMH), competition among investors ensures that 

current prices of widely traded securities are, on average, neither too high nor too low as predictors of the future 

value of those asset. That is, the hypothesis states that current asset prices reflect all current available public 

information (semi-strong form efficient). Consequently, a predictable reversal of a stock market reaction on the 

day following a news arrival would indicate stock market inefficiency in the semi-strong form. For purposes of 

this study, the EMH implies that stock market participants do not predictably over- or underreact. 

Consequently, we should not observe predictable stock market reversals subsequent to an initial reaction 

triggered by a particular event. 

1.1.2 The Overreaction Hypothesis (OH) 

Several studies, such as those by Howe ( 1986), Ferri and Chung-ki ( 1996), and Liang and Mullineaux 

( 1994), find strong support for the overreaction hypothesis in the short term for individual stocks. According to 

the overreaction hypothesis, stock market investors overreact to information arrivals (Kahneman and Tversky 

[ 1973, 1982]). Consequently, short-term losers (winners) should exhibit a subsequent appreciation 

(depreciation) in price and a corresponding abnormal return. Correspondingly, the hypothesis for U.S. stock 

market indexes is that indexes with a large one-day decline (increase) exhibit a subsequent (i.e., the following 

day) increase (decline), leading to excess returns in the period subsequent to the initial reaction. This is the 

Overreaction Hypothesis (OH) as applied to the stock market or a stock index. 

1.1.3 The Uncertain Information Hypothesis (UIH) 

The Uncertain Information Hypothesis (UlH) states that investors react more strongly to bad news 

than to good news. That is, investors tend to err on the side of caution and tend to overreact to bad news but 

underreact (or at least not overreact) to good news. In other words, the UIH assumes only a partial overreaction. 

The OH and the UIH have been compared by Brown, Harlow, and Tinic ( 1988), who find more support for the 

UIH, and by Ketcher and Jordan (1994), who fmd more support for the OH. 

33 



Translated to a market setting, the UIH implies that reversals following an initial shock should be 

significantly positive for losers and also positive (or at least non-negative) for previous winners . Applying the 

UIH to stock market indexes implies that declines in the stock market index under investigation are followed by 

a significant reversal. However, increases in the stock market index are not followed by a subsequent reversal. 

Indeed, increases in the stock market index on one day may be followed by a smaller, yet significant, increase 

on the following day. Thus, the prediction of the UIH for losers is the same as that of the OH but is 

diametrically opposed to winner overreaction. 

An additional factor to be considered here is that the asymmetric reversal (i .e., larger reversals for 

losers than winners) initially documented by DeBondt and Thaler (1985) provides support for both the OH and 

the UIH. More specifically, a fmding that would indicate significant reversals of roughly equal size for both 

winners and losers would support the OH; an asymmetrically larger significant reversal for losers would 

confirm the UIH prediction that investors overreact to bad news to a greater extent than good news. 

1.2 Hypotheses Regarding Comparison of U.S. Stock Market Over- or Underreaction Across Different 

Indexes 

1.2.1 The Index Diversification Hypothesis (IDH) 

Studies by, among others, Zarowin (1989), Brown, Harlow, and Tinic (1988), and Ketcher and Jordan 

(1994) hypothesize that the overreaction anomaly is at least partly a small firm effect, as initially documented 

by Banz ( 1981) and Reinganum ( 1981 ). According to the size effect, smaller firms tend to experience larger 

returns than larger fmns. In the present study, however, the OH is investigated using daily data, and the usual 

interpretation of the size effect is not appropriate. However, firm size may be proxying for the amount of 

information available to market participants. That is, small firms are less widely followed and prices are less 

efficient than large fmns . Consequently, if winner and loser reversals are more pronounced for smaller fmns , it 

may be argued that the OH holds primarily for fmns which are not widely followed and for which little 

information is available. Conversely, if significant reversals are observed even after controlling for firm size, 

one can conclude that the OH holds equally well for widely followed and less widely-followed fmns . 

This study takes the approach of investigating the OH for various U.S. stock market indexes. Since 

stock market indexes consist of various stocks, fum size is at least partly diversified away. Nevertheless, certain 
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stock market indexes consist of larger firms and should exhibit a small level of overreaction if the overreaction 

magnitude is larger for relatively small firms . For example, the Dow Jones Industrial Average (DJIA) consists 

of30 "blue chip" stocks. Similarly, the S&P 500 Index consists of the largest 500 companies in the U.S. By 

contrast, other indexes, such as the Russell 3000 and the Wilshire 5000, encompass a very large cross-section of 

stocks traded in the U.S. Thus, more diversified indexes (i.e., those consisting of a larger cross-section of 

stocks) should exhibit an over- or underreaction subsequent to a given event that is more pronounced than for 

indexes consisting primarily oflarge firms, for which more information is available to market participants. I 

refer to this as the Index Diversification Hypothesis (IDH). 

1.2.2 The Liquidity Hypothesis (LH) 

Cox and Peterson (1994) argue that large one-day price declines are likely to be associated with 

substantial selling pressure, enhancing the probability that a closing transaction is at a bid price and, in turn, 

lead to a reversal the next day due to the bid-ask bounce. In response to selling pressure, suppliers of liquidity 

may enter the market and purchase shares that they would not ordinarily buy. They bear risk and incur 

transactions costs in anticipation of earnings profits on the price reversal. Thus, the authors argue that the 

magnitude of the reversal returns depends on the short-run price elasticity of the supply ofliquidity. According 

to this argument, we should not observe a significant reversal associated with price declines after controlling for 

the bid-ask bounce. 

For purposes of this study, stock market indexes, rather than individual stocks, are utilized. Therefore, 

any observed reversal in the underlying stock market index itself is at best partially explainable through the bid-

ask bounce, as the indexes are constructed using closing price of the stocks in the index. Although the bid-ask 

bounce may still play a role if the closing prices of component stocks on the day of the overreaction reflect 

transactions at bid prices, it is unlikely that a well-diversified index such as the Wilshire 5000, which consists of 

approximately 7,000 stocks, will reflect primarily closing bid prices on a given day. Therefore, if the bid-ask 

bounce described by Cox and Peterson (1994) is at least a partial explanator of reversals in the stock market, we 

should observe it primarily for indexes consisting of a smaller number of stocks. Furthermore, if most of the 

closing prices in a given index on a given day reflect transactions at bid prices, we should observe a larger 

initial overreaction on those days. Consequently, the Liquidity Hypothesis (LH) presented here argues that the 
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overreaction for one-day index declines are larger for indexes consisting of a smaller nwnber of stocks. Note 

that the LH applies only to overreactions, but not to underreactions. 

1.3 Explaining Variation in the Over- or Underreaction for a Given U.S. Stock Market Index 

1.3.1 Overreaction Magnitude Hypothesis (OMH) 

Several studies, including those by Bremer and Sweeney ( 1991 ), docwnent an absolute reversal that is 

increasing in the absolute size of the initial stock market reaction. That is, the greater the initial reaction, the 

larger should be the subsequent correction. Although this hypothesis has been investigated primarily for 

individual stocks, it is applied here to stock market indexes. Thus, the Overreaction Magnitude Hypothesis 

(OMH) predicts that larger absolute index reactions are followed by larger absolute reversals for a given index. 

1.3.2 The Speculative Bubble Hypothesis (SBH) 

Several studies docwnent the existence of speculative bubbles in the stock market. For example, Kim 

and Kim ( 1996) docwnent unwarranted investor pessimism following the 1987 crash and the OPEC oil shock. 

Similarly, Scott (1991) fmds that stock prices deviate substantially from their fundamental values following the 

1987 crash. Conversely, Dezhbakhsh and Demirguc-Kunt ( 1990) fmd no evidence of speculative bubbles in 

long-term U.S. stock market over the 1871 to 1988 period. 

Speculative bubbles in the economy are expected to affect over- or underreactions to both positive and 

negative events. However, the effect may vary, depending on whether there is over- or underreaction and on 

whether the reaction occurs in response to good news or bad news. If there is a speculative bubble in the stock 

market, we may expect the overreaction (underreaction) to both good and bad news to be greater (smaller) than 

it would otherwise be, as speculative bubbles reflect aggregate investor optimism or pessimism. The arrival of 

bad news may cause the speculative bubble to burst, leading to a relatively large negative overreaction but a 

relatively small underreaction. Thus, the speculative bubble may cease to exist. Likewise, the arrival of good 

news may contribute further to the speculative bubble, leading to a relatively large positive overreaction and a 

relatively small underreaction as the speculative bubble continues to build. 
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1.3.3 Economic Growth Hypothesis (EGH) 

There is some evidence that stock market returns are affected by economic growth. For example, 

Salvers, Cosimano, and McDonald (1990) fmd that U.S. stock returns are a predictable function of aggregate 

output. From a psychological viewpoint, during periods of high economic growth, we may expect stock market 

participants to be more optimistic than they would otherwise be. Consequently, for positive news events, stock 

market overreaction (underreaction) should be more (less) pronounced than it would be in periods of normal 

economic growth. For negative news events, stock market overreaction (underreaction) should be less (more) 

pronounced during periods of relatively high economic growth. Conversely, during periods oflow economic 

growth, stock market participants may be more pessimistic than they would be in periods of normal economic 

growth. In this scenario, the relationships identified above are reversed. That is, for positive news events, stock 

market overreaction (underreaction) should be less (more) pronounced than it would be in periods of normal 

economic growth. For negative news events, stock market overreaction (underreaction) should be more (less) 

pronounced during periods of relatively low economic growth. 

1.3.4 Interest Rate Hypothesis (IRH) 

High interest rate levels tend to result in decreased investment in the stock market, as alternative 

fmancial instruments, such as bonds, offer higher yields. Furthermore, as corporations' cost of capital increases 

due to rising interest rates, they tend to borrow less and, consequently, invest less of their available funds in 

positive net present value (NPV) projects, which tends to decrease real economic growth. Conversely, low 

interest rate levels tend to stimulate investment in the stock market and real economic growth. 

In summary, in accordance with the EGH, the Interest Rate Hypothesis (IRH) offers the same 

predictions as the EGH in periods of high economic growth when interest rates are decreasing. The IRH offers 

the same predictions as the EGH in periods oflow economic growth when interest rates are increasing. 

1.3.5 The January and Monday Effects 

Additional control variables are included in the cross-sectional analysis to avoid certain confounding 

effects. First, the January effect (Keirn [1983]) and the Monday effect (Cross [1973]) are stock market 

anomalies which document that returns are, on average, higher in January and lower on Mondays, respectively. 
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DeBondt and Thaler ( 1985) were the first to document that long-term reversals may be a manifestation of the 

January effect; their fmdings indicate that long-term losers outperform long-term winners only in January. 

Consequently, when over- or underreactions to a given stock market index occur in January (on Mondays), they 

may be expected to be higher (lower) than those occurring in other months (on other days of the week). If these 

relationships are true, then part of the over- or underreaction occurring in January and on Monday reflect 

seasonal anomalies. However, observing stock market index over- or underreactions out of January or on days 

of the week other than Monday would support the OH. 

1.3.6 Stock Market Volatility 

Another control variable included in the cross-sectional regression is stock market volatility. Shiller 

( 1989) argues that stock and bond prices show too much variation to be explained in terms of the random 

arrival of new information about the fundamental determinants of price. Furthermore, as mentioned previously, 

Brown, Harlow, and Tinic ( 1988) find that the positive post-event returns following both positive and negative 

news are directly linked to increases in stock variability induced by the events themselves. Consequently, there 

is reason to believe that the observed level of over- or underreaction, if any, may be the result of high levels of 

stock market volatility either before or after the event occurs. Consequently, we employ a control variable equal 

to the standard deviation of the stock market index under investigation over a period beginning thirty trading 

days before the event and ending thirty trading days after the event. 

2. Global Over- or Underreaction 

2.1 Basic Hypotheses Regarding Global Over- or Underreaction 

2.1.1 Efficient Market Hypothesis, Overreaction Hypothesis, and Uncertain Information Hypothesis 

The basic set of hypotheses for a global stock market over- or underreaction are very similar to the 

hypotheses discussed above for U.S. stock market indexes. First, however, recall from the previous chapters 

that a global over- or underreaction is measured by examining the MSCI World Index .. Consequently, the 

hypotheses regarding to index-related cross-sectional differences (the IDH and LH) are not applicable here, 

since only one index is being investigated. 
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The basic hypotheses related to the over- or underreaction of a global stock market index include the 

Efficient Market Hypothesis, the Overreaction Hypothesis, and the Uncertain Information Hypotheses. The 

predictions of each of these hypotheses are identical to the ones previously discussed, only that the hypotheses 

now apply to a global index instead of an individual U.S. index. 

3. Individual Countries' Relative Over- or Underreaction in Response to Global Index Movements 

There are several reasons why a country's over- or underreaction relative to a global overreaction may 

cross-sectionally differ from the over- or underreaction of another country. This section attempts to outline 

some of these reasons. The first four hypotheses listed are also applicable to the U.S. stock market, while the 

following three hypotheses are unique to the global setting. The set of control variables is discussed last. 

3.1 Explaining Variation in Countries' Over- or Underreaction in Response to Global Index Movements 

3.1.1 Overreaction Magnitude Hypothesis 

As for a given U.S. stock market index, larger relative initial over- or underreactions should be 

followed by larger reversals, as reported by Bremer and Sweeney (1991). Consequently, the Overreaction 

Magnitude Hypothesis (OMH), as applied to individual countries' over- or underreactions, predicts that 

relatively large relative initial reactions for a given country are followed by relatively large relative subsequent 

returns. 

3.1.2 Speculative Bubbles Hypothesis (SBH) 

The existence of speculative bubbles has also been documented on an international level. Hardouvelis 

(1988), for example, fmds speculative bubbles for one and one half years preceding the 1987 crash for the U.S. 

and Japan and for one half year preceding the crash for the U.K. It was argued in Section 1.3 .I for the U.S. 

stock markets that speculative bubbles may be expected to cause larger overreactions for positive and negative 

news arrivals, as the bubble can be expected to continue following a positive event but may burst following a 

negative news event. A similar reasoning applies to the relative over- or underreaction of a country included in 

the global index. In other words, countries with large speculative bubbles are expected to contribute more (less) 

to positive and negative global overreactions (underreactions) than a country without a speculative bubble. 
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3.1.3 Economic Growth Hypothesis (EGH) 

The relationship between economic growth and stock market returns has been documented for the 

Finnish stock market by Lilseblom and Stenius (1997), who find that between 1/6 and 2/3 of Finnish stock 

market volatility might be related to macroeconomic volatility. Recall that, for U.S. over- or underreactions, it 

was argued that increasing levels of economic growth may lead to investor optimism. The same reasoning 

applies to the contribution of individual countries to a global over- or underreaction. That is, countries with 

higher economic growth rates have a more (less) pronounced response to a global overreaction (underreaction) 

in response to positive news and a less (more) pronounced response to a global overreaction (underreaction) in 

response to negative news. The predictions are the opposite of the ones just discussed during periods of low 

economic growth for an individual country. 

3.1.4 Interest Rate Hypothesis (IRH) 

The Interest Rate Hypothesis (IRH) applied to the U.S. states that decreasing (increasing) interest rates 

should lead to increased investor optimism (pessimism). The same hypothesis applies to the explanation of 

country differences in their contribution to a global overreaction. That is, if a country's economic growth is 

facilitated as its interest rates decrease, their contribution to a global overreaction should be similar to the 

reaction described by the EGH in the previous paragraph during periods of high economic growth. 

However, there is another factor to consider in a global setting. If interest rates in a given country 

decline, investors in that country may shift some of their investments to other countries where interest rates are 

higher. Consequently, the exposure of that country to global conditions is increased, which may increase that 

country' s contribution to the global stock market over- or underreaction. In other words, the contribution of a 

country experiencing a decline (an increase) in interest rates to a global over- or underreaction may be more 

(less) pronounced, irrespective of whether the global reaction is an over- or underreaction and whether the 

reaction occurs to positive or negative news. 

3.1.5 Small Country Effect Hypothesis (SCE) 

Richards ( 1997) found that small countries experienced larger long-term reversals than large countries 

in their respective stock markets, which he dubbed the "small country effect." While the small country effect is 
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an anomaly in the long-term international setting, there is a reason why relatively small countries may be 

expected to contribute differently to a short-term global over- or underreaction than relatively large countries. 

Particularly, smaller countries may have more illiquid and less informed stock markets. Thus, detailed 

information regarding an event which causes a global over- or underreaction may not be readily available in 

smaller countries, causing a high degree of uncertainty. Consequently, smaller countries should exhibit a 

smaller (larger) relative overreaction (underreaction) than larger countries in response to positive news, but a 

larger (smaller) relative overreaction (underreaction) than larger countries in response to negative news. 

3.1.6 Market Liquidity Hypothesis (MLH) 

Unique to the global setting, the Market Liquidity Hypothesis (MLH) predicts that countries with less 

liquid stock markets are subject to a higher level of uncertainty than countries than countries with relatively 

liquid stock markets. The reason for this argument is twofold. First, a lack of liquidity may indicate a lack of 

information or at least a delayed arrival of information. Consequently, investors in these stock markets may 

react differently in light of a global event if information regarding this event is available in these markets to a 

lesser extent than in other (more liquid) markets. Furthermore, an illiquid stock market is more likely to be 

small relative to liquid markets. Thus, the MLH argues that countries with relatively illiquid stock markets, as 

measured by their average daily trading volume, will contribute to global over- or underreactions in the same 

manner as the relatively small countries described in the preceding paragraph. 

3.1.7 Volatile Exchange Rate Hypothesis (VEH) 

Ferson and Harvey (1994) fmd that a two-factor model consisting of a world stock market index (in 

the form of the MSCI world equity index) and a global exchange rate index for ten countries is superior to the 

one-factor, global CAPM model investigated by Harvey (1991 ). Furthermore, Harvey (1995) shows that 

national stock market returns are typically correlated with a dollar exchange rate variable. Consequently, 

countries with more volatile exchange rates should require higher returns than countries with relatively stable 

exchange rates due to a higher level of exchange rate risk. Thus, countries with more volatile exchange rates are 

expected to contribute less (more) to any global overreaction (underreaction) in response to positive news and 
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more (less) to any global overreaction (underreaction) in response to negative news, as the degree of 

uncertainty from investing in these countries is larger. 

3.1.8 International January and Monday Effects 

To investigate whether individual countries over- or underreact in response to a global over- or 

underreaction, the control variables employed for the U.S. indexes are utilized here. As mentioned previously, 

Gultekin and Gultekin (1983) and Kato and Schallheirn ( 1985) have documented a January effect in Japan. 

Furthermore, Jaffe and Westerfield (1985) and Kato, Schwartz, and Ziemba (1990) have documented the 

Monday effect for Japan. Thus, there is evidence that these seasonal anomalies may persist for individual 

countries other than the U.S. Thus, the magnitude of the relative reaction of an individual country in response to 

a global overreaction is expected to be larger (smaller) in January (on Mondays). 

3.1.9 Individual Countries' Stock Market Volatility 

Another control variable included in the cross-sectional regression is the individual countries ' stock 

market volatility. Several studies investigating stock market overreaction in U.S. markets, including those by 

Chan ( 1988) and Ball and Kothari (1989) argue that loser reversals may be entirely attributable to an increase in 

the systematic risk of loser firms . Conversely, Jegadeesh and Titman ( 1993) and Chen and Sauer ( 1997) fmd 

that predictable loser return patterns remain even after systematic risk changes are taken into account. 1n an 

international setting, Ajayi and Mehdian (1994) document an increase in stock return variability for eight equity 

markets, which implies that countries experiencing greater overreactions may not reveal a significant 

overreaction at all after systematic risk changes are taken into account. Conversely, Richards (1997) fmds no 

evidence that loser countries are riskier than wirmer countries following portfolio formation . 

Similarly, with respect to a global stock market over- or underreaction of a value-weighted global 

index, riskier countries may contribute more to the global over- or underreaction than Jess risky countries. The 

reasoning employed for this argument, however, is different from the other studies cited above. These studies 

focus on long-term overreaction and assume that long-term reversals are explainable via an increase in risk of 
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the component stocks or the component countries.13 The argument employed here reasons that a country with a 

higher level of systematic risk will contribute less (more) to a short-term global overreaction (underreaction) in 

response to good news than a country with less systematic risk simply because higher systematic risk results in 

higher levels of uncertainty. Similarly, a country with a higher level of systematic risk will contribute more 

(less) to a short-term global overreaction (underreaction) in response to bad news. 

13 It is unlikely that all frrms in a given index will exhibit an increase in risk over short-term (i .e., daily) 
intervals. 
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CHAPTER4 

DATA AND METHODOLOGY 

To achieve the stated objectives of this study, several methodologies are utilized. The primary concern 

of this study is to document any significant over- or underreactions of U.S. stock market indexes and of a global 

stock market index. The latter objective applies to both a global index and the relative performance of 

individual countries in the index, as detailed in Chapter 3. Furthermore, the secondary objective is to identifY 

the variables responsible for the over- or underreaction in both the U.S. stock market indexes and in the 

individual countries' over- or underreaction relative to the MSCI World Index. In the pursuant discussion, four 

sections corresponding to these objectives are discussed. Each section begins with a discussion of the data. 

I. U.S. Stock Market Index Over- or Underreaction 

1.1 Data 

This study will focus on the following indexes in order to test the Overreaction Hypothesis (OH), the 

Index Diversification Hypothesis (IDH), and the Liquidity Hypothesis (LH): Dow Jones Industrial Average, 

S&P500, NASDAQ Composite Average, NYSE Composite Average, the Russell3000 Index, and the Wilshire 

5000 Index. A brief discussion of these indexes and the corresponding data sources is provided in the following 

paragraph. 

The "blue chip" and probably most widely followed stock market index in the U.S. is the Dow Jones 

Industrial Average (DJIA). The DJIA has consisted of30 stocks since I928, although it has officially existed 

since May 26, 1896. Every so often, the list of stocks is revised due to mergers, companies that are no longer 

considered "blue chips," or to reflect changes in the general nature of the economy.14 Since the Index is 

available in its current form only since October I, I928, this study will employ data from October I , I928 to 

December 3I, I997. Levels of the Dow Jones Industrial Average have been provided by Dow Jones, lnc. 

14 The 30 stocks currently included in the DJIA are: Alcoa, Allied-Signal, American Express, AT&T, Boeing, 
Caterpillar, Chevron, Coca-Cola, Disney, DuPont, Eastman Kodak, Exxon, General Electric, General Motors, 
Goodyear, Hewlett-Packard, International Paper, Johnson & Johnson, McDonald's, Merck, MMM, J.P . 
Morgan, and Philip Morris . 
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Another well-known index is the Standard & Poor's Stock Price Index, which is a value-weighted 

average price of 500 large stocks. It is frequently used to measure the performance of the entire U.S. domestic 

stock market. The data employed in this study, provided by Standard and Poor's, range from January I, 1928 to 

December 31, 1997. 

The NASDAQ Composite Index is a statistical measure that indicates changes in the NASDAQ Stock 

Market. The NASDAQ Composite Index measures all NASDAQ domestic and foreign common stocks (over 

4,000) and is a market-value weighted index. That is, each company's security affects the index in proportion to 

its market value. The NASDAQ Composite Index was first constructed on February 5, 1971. Consequently, 

this study employs the NASDAQ Composite Index from February 5, 1971 to December 31, 1997. Levels of the 

NASDAQ Composite Index over this period have been obtained from the NASD. 

The New York Stock Exchange (NYSE) Composite Average consists of all common stocks listed on 

the NYSE (over 2,000). The index is a measure of the changes in aggregate market value ofNYSE common 

stocks, adjusted to eliminate the effects of capitalization changes, new listings, and de listings. The market value 

of each stock is obtained by multiplying its price per share by the number of shares listed. The aggregate market 

value, which is the summary of the individual market values, is then expressed relative to a base point market 

value. The NYSE Composite Average is available since January I, 1966. Consequently, data will be employed 

in this study from January I , 1966 to December 31, 1997 and have been obtained from the NYSE. 

The Russell 3000 Index measures the performance of the 3,000 largest U.S. companies based on total 

market capitalization, which represents approximately 98% of the investable U.S. equity market. As of the 

latest reconstitution, the average market capitalization was approximately $2.8 billion. The index has a total 

market capitalization range of approximately $198.3 billion to $171.7 million. The Russell 3000 Index is 

available from January 2, 1979. Consequently, data in this study employ the Russell3000 index from that date 

until December 31, 1997. Data for the Russell3000 Index are provided by Frank Russell Company. 

The Wilshire 5000 Equity Index is perhaps the broadest index available in the U.S. It measures the 

performance of all U.S. headquartered equity securities with readily available price data and thus employs 

approximately 7,000 companies in its computation. The Wilshire 5000 Index consists of approximately 82 

percent NYSE, I percent AMEX, and 17 percent over-the-counter fmns . Although the Wilshire 5000 was 

created in 1974 (when a month-end history was created back to December 1970), the index has only been 
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calculated on a daily basis since December I, 1979. Consequently, this study will employ Wilshire 5000 data 

from December I, 1979 to December 31 , 1997. Data for the Wilshire 5000 Index have been obtained from 

Wilshire Associates, Inc. 

A summary of the characteristics of the six U.S. stock market indexes is provided in Table I. 

1.2 Methodology to Test for Significant Over- or Underreactions in U.S. Stock Market Indexes 

In order to test whether any of the indexes listed above exhibit short-term over- or underreactions, the 

following methodology will be employed. First, note that the usual methodology that attempts to test for 

overreaction in winner and loser stocks forms portfolios during an estimation period and then observes the 

returns accruing to the portfolios in a subsequent test period. Since indexes are employed here, this 

methodology is naturally not applicable. Consequently, a different methodology, with unique advantages, is 

employed here. The following sections describe this methodology. 

1.2.1 Initial Reaction Returns 

First, the initial reaction has to be defmed. Studies forming portfolios of stocks in a given time period 

and observing subsequent returns, such as those by Bremer and Sweeney ( 1991) and Atkins and Dyl ( 1990), 

generally restrict themselves to large stock price increases or decreases. For example, Bremer and Sweeney 

only investigated stock price depreciations of 10 percent per day. In these studies, such large daily price 

changes are assumed to represent investor overreaction, which then allows for the labeling "correction" or 

"reversal" in the subsequent time period if a movement in the opposite direction from the initial reaction is 

found. 

The methodology discussed in the previous paragraph is imperfect in the sense that the initial over- or 

underreactions are not measured relative to a benchmark. This study attempts to correct for this shortcoming. 

Specifically, to model an over- or underreaction appropriately, we need to measure how the index performs 

relative to some benchmark to obtain the initial reactions and then track their subsequent performance in order 

to determine whether these reactions constituted under- or overreactions. Three different models are employed 

here to estimate expected returns: a mean-adjusted returns model, an ARIMA(p,d,q) model, and a market

adjusted model. These models are discussed next. 

46 



1.2.1.1 Mean-Adjusted Returns Model 

A mean-adjusted returns model has been employed in the context of stock market overreaction by 

Ajayi and Mehdian ( 1994) in an international setting for eight stock market indexes. A similar methodology is 

employed here. The mean-adjusted return model is applied to the entire period, as follows : 

where R, is the mean return for index i over the 60 days preceding day t. As an example, consider the DJlA 

and February 5, 1992. In this example, R; would be the mean return of the DJIA over the sixty preceding 

trading days, ending with February 4, 1992. The abnormal initial return (AOR) for the mean-adjusted model is 

then given by: 

(1) 

1.2.1.2 ARIMA(p,d,q) Model 

Several studies have documented the predictability of short-term returns in the stock markets using 

autoregressive models. Among the earliest ones were studies by Fama ( 1965), who found that first-order 

autocorrelations of daily returns are positive for 23 of the 30 Dow Jones Industrials. More recently, French and 

Roll (1986) fmd that the first-order autocorrelations of daily returns on the individual stocks of the top three 

quintiles ofNYSE fmns are positive. However, their fmdings also indicate negative autocorrelation at longer 

lags (up to 13 lags were employed). 

ARIMA (Auto-Regressive Integrated Moving Average) models are a general class of models for 

forecasting a time-series which can be stationarized by transformations such as differencing. ARIMA models 

are fme-tuned by adding lags of the differenced series and/or lags of the forecast errors to the prediction 

equation to remove any last traces of autocorrelation of the forecast errors. In an ARIMA (p,d,q) model, p is the 

number of autoregressive terms; d is the number of differences; and q is the number of lagged forecast errors in 

the prediction equation. 

The ARJMA model is employed here to forecast daily returns as follows . Each trading day 's 

benchmark will be obtained by applying an ARIMA(p,d,q) model to the previous I 00 trading days . The 

resulting coefficients of the model are then used to predict the return on the following day. The specific form of 

the ARIMA model will be identified by fitting an ARIMA model to a specific time period. The resulting model 
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will then be used to predict the returns for each day in the time period under investigation. In this procedure, to 

obtain time intervals of similar size, the total number of observations for an index is divided by the closest 

number of total decades that data represents. For example, there are 18,434 daily observations for the DJJA, 

whose data begin on October I, 1928. Thus, the closest number of decades is seven ( 1928 to 1998), and 

appropriate ARJMA models will be identified seven times for the DJIA, each time with 18,434/7 = 2,633 

observations. This approach is similar to a decade-by-decade breakdown, except that the employed procedure 

ascertains that the same number of observations is used in each analysis . 

As an example, consider again the DJIA. Assume that the best ARJMA model for the first period 

beginning on January I, 1928 is an ARJMA(l ,0,0) model (i.e., one autoregressive term). Then, for each day in 

the first time period, the expected return is given by: 

E(Rit ) = fJIRit -l , 

where /3.. is the ARJMA model coefficient and R
11

_ 1 is the return on index i for the day preceding the day we 

are attempting to forecast. The abnormal initial return (AOR) for index ion day tis then given by: 

(2) 

1.2.1.3 Market-Adjusted Returns Model 

Richards (1997) used a world market portfolio as a benchmark in measuring the initial returns ofthe 

sixteen countries he investigated. Similarly, the MSCI World Index denominated in U.S. dollars is used as a 

benchmark to obtain returns, as follows: 

AORit = Rit - E(R11 ) = R11 - Rwo,t, (3) 

where Rwo ,t represents the return on the MSCI World Index on day t. 

1.2.2 Formation of "Return Deciles" 

Once the initial returns have been obtained, the methodology proceeds with the formation of"return 

deciles." Specifically, for each of the six stock market indexes, all daily abnormal returns are computed over the 

time period available for that index using, alternatively, the three methods discussed above. These daily returns 

are then ranked by their magnitude and placed into deciles. For example, if the largest (smallest) abnormal 
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return for the DJlA over the entire time period observed is 25 percent ( -25 percent) on a given day, this return 

would be placed into "Return Decile 1 (10)." The process is continued until all available returns have been 

placed into one of the ten deciles and until each of these deciles has the same number of observations. Thus, the 

range of a given "return decile" is driven by the data. As a result of this process, the same firms are included in 

each portfolio, but each portfolio has different (non-consecutive) dates. 

1.2.3 Subsequent (Reversal) Returns 

The initial returns computed in the previous sections may represent either under- or overreaction, 

depending on the subsequent behavior or returns following the initial reaction. Thus, after the initial abnormal 

return reactions have been obtained and appropriate deciles have been formed, the next step is to determine if 

any reversals are associated with the deciles for a given index. Once again, to defme a reversal, we need to take 

into consideration what the return on a potential "reversal day" (i.e., a day following an initial reaction) would 

be under normal circumstances. Consequently, the same three methods discussed above (i.e., mean-adjusted, 

ARIMA, and market-adjusted models) are employed. These subsequent returns will then be used to identify 

under- or overreactions. For example, if the top "return decile" increases (decreases) following the initial 

reaction in an absolute sense, the index would have underreacted (overreacted). 

For reasons of brevity, not all of the models are repeated here. However, in the mean-adjusted and the 

ARIMA models, one important adjustment must be made to exclude the day of the overreaction from the 

benchmark models. Thus, in the expected return computation for models (1) and (2), R11 _ 1 will be defmed as 

the last "normal" trading day prior to the overreaction. That is, Rit_1 will be the index return on the day 

preceding the day of the initial reaction.15 Besides this adjustment, abnormal returns on reversal days (ARRs) 

will be obtained in the same manner as on the days of the initial reaction. This correction need not be made for 

the market-adjusted model, as the return on the GOP-weighted world index for day t (not t -I) is used. 
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1.2.3.1 Computation of Cumulative Abnormal Reversal Returns and Tests for Significance 

Ajayi and Mehdian ( 1994) investigate the stock market response for eight equity markets up to sixty 

days following their events . Although they do not fmd significant cumulative abnormal returns in any of 

windows investigated for the DnA, this result may differ if different U.S. indexes are examined. Furthermore, 

Park ( 1995) fmds systematic patterns in returns for days after the day following the event. Consequently, this 

study considers post-formation period cumulative abnormal returns for I , 2, 3, 4, 5, 10, 20, 30, 40, 50, and 60 

days following portfolio formation. 

The cumulative abnormal reversal return (CARR) for index i and forecasting method m is obtained by 

summing the abnormal reversal returns over the number of days in the cumulative window, as follows : 

where 

CARRpumw 

w 

w 
CARRplimw =I ARRpllm ' 

1=1 

the cumulative abnormal return over cumulative window w for a reversal on day t. 

CARRs are computed for each index i and decile p, using one of the three 

forecasting methods (m), 

the abnormal reversal return on day t. ARRs are computed for each index i and 

decile p , using one of the three forecasting methods (m), and 

the number of days in the interval being considered (i.e., 1, 2, 3, 4, 5, 10, 20, 30, 40, 

50, or 60) 

Next, the average cumulative abnormal reversal return (A CARR) is calculated by averaging the 

cumulative abnormal reversal returns for a given cumulative window for all reversals for an index and decile, as 

follows: 

where 

N 

ACARRpimw =I CARRplimw / N , 
1=1 

15 Subsequent returns were also computed including the day of the initial reaction to estimate expected returns . 
Results, not reported, are virtually identical to the ones reported here. 
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ACARRpimw 

N 

the average cumulative abnonnal return for index i, decile p , over cumulative 

window w, where the abnonnal returns have been computed using method m, and 

the number of days in decile p for index i. 

The cumulative abnonnal reversal returns have been defmed previously. 

To detennine whether the reversal on the day(s) following the initial reaction is significant, a simple t

test is applied to the average abnonnal return. This t-test is computed for each portfolio (I 0), for each index (6), 

for each cumulative window (II), and for each method (3), resulting in a total of I ,980 ( 6 x I 0 x II x 3) tests 

for significant reversals. Findings of significant reversals would further substantiate the OH. 

1.2.4 Abnormal Return Correlations 

Although a fmding that an initial reaction is followed by a significant reversal in the opposite direction 

would tend to support the OH, the reversals may be associated with factors unrelated to the initial reaction. 

Consequently, as a test for robustness, Pearson correlation coefficients between initial reactions and reversal 

returns will be computed for the extreme portfolios using all three methods to estimate abnonnal returns and all 

eleven cumulative windows. Findings of negative correlation between the two would provide additional 

support for the OH. A similar test has been employed by Brown, Harlow, and Tinic (1988). 

1.3 Methodology to Test the Index Diversification Hypothesis and Liquidity Hypothesis 

The Index Diversification Hypothesis (IDH) and the Liquidity Hypothesis (LH) both offer predictions 

based on the size of the firms included in a particular index. Furthennore, these hypotheses have to be tested by 

comparing the fmdings across the different indexes examined. Consequently, the IDH and LH are tested 

simultaneously and are examined separately from the remaining hypotheses, which are examined using a cross

sectional model examined in the following section. 

The Index Diversification Hypothesis (IDH) states that indexes consisting primarily of large stocks 

should exhibit a smaller over- or underreaction than indexes with relatively small stocks according to the size 

effect. Translated to the data employed here, this implies the following relationship between the indexes 

examined with respect to absolute magnitude of the over- or underreaction: 
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DJIA < S&P500 < NYSE < Russell 3000 < Wilshire 5000 < NASDAQ 

Note that the NASDAQ Composite Index is expected to have the largest over- or underreaction, as NASDAQ-

listed firms are of a smaller average size than those listed on the NYSE and the AMEX, which are both 

included in the Russell and Wilshire indexes. 

Conversely, the Liquidity Hypothesis (LH) states that indexes consisting of a larger number of stocks 

will experience smaller overreactions than indexes consisting of a relatively small number of stocks. Thus, the 

prediction is: 

DJIA > S&P500 > Russell 3000 > NYSE > NASDAQ > Wilshire 5000 

Consequently, the LDH and the LH offer very different predictions regarding the relative size of the 

indexes. In order to test both the IDH and the LH, two sample t-tests are employed for all possible index 

combinations for the two extreme deciles and for the one-day cumulative window to test for differences in 

average abnormal reversal returns. For example, the DJIA will be compared to all other indexes for the two 

deciles, which would constitute ten tests in itself. Overall, there will thus be 15 x 2 x 3 = 90 two-sample t-tests, 

where 15 is the number of possible index combinations, 2 is the number of deciles, and 3 is the number of 

methods used to estimate the abnormal returns. The exact test statistic is: 

(4) 

where 

ARpim the average reversal return for index i's decile p, computed using method m, 

the average reversal return for indexj's decile p , computed using method m, 

. ~+~ 
the pooled variance of the two samples, computed as , and 

(n1 -I)+ (n2 -I) 

the number of days in portfolio p of index i and), respectively. 
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1.4 Explaining Variation in U.S. Stock Market Index Over- or Underreaction 

ln order to test the remaining hypotheses to examine whether the abnormal reversal return (i .e. , the 

over- or underreaction) on an index and in a decile vary through time according to certain sample and economic 

characteristics, the following cross-sectional model is employed for reversal returns: 

where 

MON 

JAN 

BUB 

GDP 

!NT 

VOL 

CARRpllmw = bo + qMON + b2JAN + b3BUB + b4GDP 

+ b5JNT + b6VOL + ~AORptim + 1]1 

(5) 

the cumulative abnormal reversal return over cumulative window w for a reversal 

associated with an over- or underreaction on day 1. CARRs are computed for each 

index i and decile p , using one of the three forecasting methods (m), 

a dummy variable equal to unity if the initial reaction on day 1 occurred on a 

Monday and zero otherwise, 

a dummy variable equal to unity if the initial reaction on day 1 occurred in January 

and zero otherwise, 

the recent market performance of the index being investigated, measured as the 

total buy-and-hold return over the 30 trading days preceding the overreaction on 

day 1 for the index under investigation, 

the last quarterly change in GDP prior to day 1, 

the last daily change in the 90-day Treasury Bill Rate prior to day 1, 

the standard deviation of the index under investigation, measured from thirty 

trading days prior to the reaction on day 1 to thirty trading days thereafter, and 

the initial reaction return for decile p, day I , index i, computed using method m. 

Equation (5) will be applied to decile 1 and 0 of each index individually and in the aggregate, and 

each method for cumulative windows of one and sixty days. Furthermore, due to high correlations between 

some of the independent variables, three alternative models will be used for each window. Thus, there will be a 

total of3 x 6 x 3 x 2 x 3 = 324 Equation (5) regressions. 

53 



2. Global Over- or Underreaction 

2.1 Data 

In order to test the OH in a global context, the following nineteen country indexes will be employed: 

Argentina, Australia, Austria, Canada, Denmark, France, Germany, Greece, Hong Kong, Italy, Japan, Mexico, 

the Netherlands, Norway, Portugal, Spain, Sweden, the United Kingdom, and the United States. Furthermore, 

the MSCI World Index will be employed to test for a global over- or underreaction. Morgan Stanley Capital 

International (MSCI) provides daily data coverage for these indexes. The MSCI indexes are available through 

Datastream beginning on November I, 1991. 

The MSCI indexes are available both in dollar and in local currency terms. Richards (1997) employed 

indexes stated in dollar terms. In the present study, both types of indexes are employed. Using dollar

denominated indexes recognizes that foreign currency returns are subject to exchange rate fluctuations, and 

consequently takes the position of a U.S. investor; using local currency indexes does not take exchange rate 

fluctuations into consideration and consequently takes the position of investors in the country under 

consideration. 

Recall that the global overreaction hypotheses presented in Chapter 3 involve both tests for the MSCI 

World Index denominated, alternatively, in U.S. dollars and local currencies, and of the over- or underreaction 

of each of the individual country MSCI indexes in the portfolio in response to the global over- or underreaction. 

The following sections discuss the methodology employed to test both of these sets of hypotheses. 

2.2 Methodology to Test for Over- or Underreactions in the MSCI World Index 

In order to test whether there is a global over- or underreaction, the methodology employed will be 

identical to that presented for the U.S. indexes, except that the index being investigated is now the MSCI World 

Index. Moreover, a global over- or underreaction will be assessed for the MSCI World Index denominated, 

alternatively, in local currency and dollar denominations. Specifically, the initial and reversal returns for the 

index will be computed using the mean-adjusted and ARJMA models, as presented in Equations (I) and (2).
16 

Also, similar to the methodology for a single U.S. index, "return portfolio" deciles will be formed. Furthermore, 

the same reversal windows of I, 2, 3, 4, 5, I 0, 20, 30, 40, 50, and 60 days will be used to derive the cumulative 
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abnormal reversal returns. Average cumulative abnormal reversal returns are then computed and tested for 

significance for each window. 

2.3 Methodology to Test for Individual Countries' Relative Over- or Underreaction 

The objective of this section is to provide tests to determine whether the nineteen individual countries ' 

included in the analysis exhibit different behavior relative to the MSCI World Index described above . 

Consequently, the first step in this section must be the defmition of a "relative" over- or underreaction for each 

of these countries . 

2.3.1 Initial and Reversal Returns for An Individual Country 

To construct variables measuring an individual country's over- or underreaction relative to the global 

over- or underreaction, this analysis begins by computing abnormal initial and reversal returns for each of the 

individual countries. The methodology used to accomplish this is identical to the methodology employed for 

the individual U.S. indexes and the global index, with one important difference: here, the country' s return is 

measured on the days of the global reaction or reversal rather than its own index's reaction or reversal. Thus, 

equations (I) and (2), which are now used to measure individual countries' abnormal returns, can be restated as : 

(6) 

(7) 

In these equations, day tis the day of the global abnormal initial or reversal return, depending on which 

abnormal return we are attempting to measure. Furthermore, country j is the individual country being 

investigated. Thus, equations (6) and (7) measure the abnormal initial or reversal return accruing to country j's 

index on the days of a global initial reaction or reversal, respectively, labeled as AR. Thus, each country will 

have ten deciles corresponding to the deciles formed using the abnormal returns of the MSCI World Index. The 

computation of average abnormal returns, cumulative abnormal returns, and average cumulative abnormal 

returns is similarly modified. 

16 The market-adjusted model is not applicable here, since the focus is the MSCI World Index itself. 
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2.3.2 Relative Abnormal Initial and Reversal Returns for Individual Countries 

The next step is to defme variables that measure the individual countries' initial return relative to the 

global initial return. Letting AGOR, denote the abnormal initial return of the MSCI World lndex, and 

AORJI the abnormal initial return for country jon day t, the "relative abnormal initial return" for country j is 

defmed as: 

RAOR1 = AORJt -AGO~ (8) 

Thus, the relative abnormal initial return for country j is simply the difference between the initial abnormal 

return on its index and the initial abnormal return on the MSCI World Index. 

Similarly, "relative cumulative abnormal reversal returns" for each of the eleven cumulative windows 

are computed to obtain the relative cumulative reversal returns, as follows: 

RCARRJw = CARR1rw - CAG~ (9) 

That is, the relative cumulative abnormal reversal return is the difference between the cumulative abnormal 

reversal return for country jon days of a global overreaction and the cumulative abnormal reversal return of the 

MSCI World Index on that day. 

Relative abnormal returns are computed alternatively for the mean-adjusted and ARIMA methods 

used to obtain abnormal returns. 

2.3.3 Explaining Variation in Relative Country Over- or Underreaction in Response to Global Index 

Movements 

To examine whether country differences cause individual countries to behave differently in light of a 

global overreaction in accordance with the hypotheses outlined in Chapter 3, the following cross-sectional 

model is employed: 

RCARRprJmw = b0 + f>tMON +~JAN+ b3CBUB1 + b4CGDP1 + b5CINT1 

+ b6SIZE1 + ~LIQUID1 + b8VOL1 + ~EXCH1 + f>toRAORpr;m + 77r 
(10) 

where 

RCARRpr;mw country j's relative cumulative abnormal reversal return for cumulative window w, 
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JAN 

CGDP1 

CIN7J 

SIZE; 

EXCff; 

decile p, and for a global overreaction on day t; abnormal returns were computed 

using method m, 

a dummy variable equal to unity if the global initial reaction on day t occurred on a 

Monday and zero otherwise, 

a dummy variable equal to unity if the global initial reaction on day t occurred in 

January and zero otherwise, 

the recent market performance of the MSCI Country Index for country}, measured 

as the total return over the 30 trading days preceding the overreaction, 

the last quarterly percentage change in GDP for country}, 

the last change in country j's short-term government interest ate, 

the last daily market capitalization of country j preceding the World Index over- or 

underreaction, 

the last average daily trading volume in country}, 

country)' s risk, measured as the standard deviation of its index return beginning 

thirty trading days prior to the over- or underreaction and thirty trading days 

thereafter, and 

country j's exchange rate risk, measured as the standard deviation of its exchange 

rate movements sixty trading days preceding the World Index Overreaction, and 

country j's relative abnormal overreaction returns for decile panda global 

overreaction occurring on day t; abnormal returns are computed using method m. 

Since Equation (1 0) will be applied to deciles 1 and 10 separately and in the aggregate, to each of the 

two methods used to compute abnormal returns, to cumulative windows of one and sixty days (three models 

for each), and to both dollar- and local currency-denominated indexes, there will be a total of 3 x 2 x 2 x 3 x 2 = 

72 regressions. 
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3. Robustness Tests 

Several tests of robustness will be employed here to ascertain that the results obtained by applying the 

methodology in this chapter are due to stock market over- or underreaction as opposed to other factors. 

First, to investigate whether the results for the U.S. differ depending on the time period employed, the 

analysis is repeated for a more recent period beginning on January I, 1988 and ending December 31 , 1997 for 

the U.S. indexes and beginning on November I , 1991 and ending December 31 , 1997 for the MSCJ indexes. 

This period was chosen for analysis because it excludes the most recent stock market crash of October 1987 

and because data are available for all indexes examined during this time period, which allows for a more direct 

comparison across indexes. 

Second, to evaluate the economic and practical significance of the results obtained previously, filter 

rules will be employed for the two extreme deciles. For example, assuming the analysis fmds overreaction 

(underreaction) for sixty days following an initial reaction, the filter rules might state, "If the S&P500 Index 

increases by 10% on a given day, short (long) the index for sixty days." Filter rules will be developed using 

results for the six U.S. and nineteen MSCI Indexes datasets beginning on January I , 1988 and November I , 

1991, respectively, and ending on December 3 I, 1995 in both cases. The analysis uses each of the three 

alternative models to obtain a benchmark, but is derived by investigating only the extreme positive and negative 

deciles for each index. For each individual index, the filter rule will be derived by using the minimum absolute 

return in the decile. 

The filter rules resulting from this process will then be applied to the periods from January l , 1996 to 

December 31 , I 997, and nominal returns will be tracked for the sixty subsequent days. These nominal returns 

will then be compared to the returns on both 30-year Treasury bonds and the MSCI World Index to investigate 

whether any meaningful returns can be obtained using the filter rules developed here 

Third, in both the U.S. and the MSCI indexes, the independent variables employed will likely exhibit 

some correlation. Thus, to avoid the potential problem of multicollinearity, we will supplement the original 

model with various alternative models. For example, the liquidity and size variables in thee regression will 

likely exhibit some degree of correlation. Consequently, two additional models will be tested using, 

alternatively, liquidity or size. 
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Fourth, to avoid the potential problems ofheteroscedasticity, all cross-sectional models described in 

this chapter will be conducted using White's correction for heteroscedasticity. 
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CHAPTERS 

EMPIRICAL RESULTS 

I. U.S. Stock Market Index Over- or Underreaction 

1.1 Descriptive Statistics 

Descriptive statistics for the six U.S. stock market indexes are displayed in Table 1. Panel A details 

some of the characteristics of the six U.S. stock market indexes under investigation. Note that the Wilshire 5000 

index contains the most ftrms of all the indexes investigated (approximately 7,000), while the Dow Jones 

Industrial Average (henceforth, the Dow) contains the least firms (30). Furthermore, the best cross-section of 

firms (in terms offtrms listed on different exchanges) is provided by the Russell3000 and the Wilshire 5000 

indexes. Conversely, all ftrms used to develop the Dow and the NYSE indexes are listed on the New York 

Stock Exchange, while all firms used to form the NASDAQ are listed on NASDAQ. 

All indexes, except for the Dow, are weighted using market capitalizations. The Dow, however, does 

not consider dividends and is formed solely on the basis of price. A weighting method based on price presents a 

potential problem, as it does not adequately capture investor returns. However, Fortune ( 1998) constructs an 

artificial value-weighted Dow and fmds that the ratio of the actual, price-weighted average to the artificially 

constructed value-weighted index remains very close to 1.0 from 1987 to 1998. Consequently, we expect the 

error in measuring returns resulting from employing the price-weighted average to be minimal. 

Panel 8 of Table I contains descriptive statistics for the six index levels, while Panel C contains 

descriptive statistics for the daily index returns over the period of the index. The ending date for all indexes is 

December 31 , 1997. As shown in Panel B, the longest series of index levels is available for the S&P 500 Index, 

beginning on January I, 1928 (yielding 18,655 observations). ln descending order, the availability of index 

levels then declines for the Dow, the NYSE, the NASDAQ, the Russell 3000, and the Wilshire 5000 Indexes, 

for which data are available only beginning on December I , 1979 (yielding 4,571 observations). 

Panel C displays the minimum return for all indexes. Interestingly, for each index, the minimum 

return occurred on October 19, 1987, the last significant stock market crash. For example, the Dow exhibits the 

largest percentage drop of -22.61% on that day. Ironically, the largest percentage return for the NASDAQ 
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Composite (7.34%), the NYSE Composite (9 .00%), the Russell3000 Index (8 .84%), and the Wilshire 5000 

Index (7 . 71 %) all occurred on October 21 , 1987. This is a ftrst indication that individuals may overreact to very 

negative news events. The largest daily returns for the Dow ( 15.34%) and the S&P500 Index ( 16.60%) 

occurred at the end of the Great Depression, on March 15, 1933. 

Panel C of Table I also displays the standard deviation of each of the indexes under investigation. 

Note that the NASDAQ, NYSE, Russell, and Wilshire Indexes display virtually identical variations in their 

indexes, ranging from 0.83% for the NASDAQ to 0.88% for the Russell 3000 Index. Conversely, the Dow and 

the S&P 500 indexes, which are composed of significantly fewer fmns than the other four indexes, exhibit 

higher standard deviations of 1.10% and 1.12%, respectively. 

To further investigate the relationship between the different indexes, Pearson correlation coefficients 

of daily returns were computed. These coefficients are shown in Table 2 for the entire period from December 4, 

1979 to December 31 , 1997 and for two subperiods from December 4, 1979 to December 31 , 1988 and from 

January I , 1989 to December 31 , 1997, respectively. The highest correlation over the entire period and for the 

two subperiods can be observed between the Russell 3000, the Wilshire 5000, the NYSE Composite, the S&P 

500, and the Dow, with correlation coefficients ranging from 0.94 to 0.99. The lowest correlations are observed 

between the NASDAQ and both the Dow (0.72) and the S&P 500 (0.77) indexes. Furthermore, the NASDAQ 

exhibits intermediate correlations with the NYSE Composite (0.78), the Russell3000 (0.83) and the Wilshire 

5000 (0 .84). This suggests that the NASDAQ Composite carries distinctly different information than the 

remaining five indexes investigated here. 

1.2 Over- or Underreaction Results (Mean-Adjusted Method)- Entire Period 

The reactions and reversals for the U.S. indexes over the entire period using the mean-adjusted 

method to forecast expected returns are displayed in tables 3 through 8. Each table displays the results for a 

given index using the mean-adjusted method. Initial reaction and reversal results are obtained by applying a 
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mean-adjusted model in which the forecast of tomorrow's index return is the average index return over the past 

sixty trading days.17 

Results suggest an extreme reaction to good news (decile 1) ranging from an average of 1.38% for the 

NASDAQ to 1.98% for the S&P 500 Index. Extreme negative reactions (decile 10) range from an average of -

1.49% for the NYSE to 

-1.97% for the S&P 500. The first five deciles exhibit a positive initial reaction in all cases, while the second 

five deciles always exhibit a negative average reaction. 

1.2.1 Returns on the Day Following an Initial Reaction 

Examining the returns on the day following the initial reaction yields evidence of stock market 

underreaction on the frrst day following the market index increase or decline for all six indexes. Moreover, this 

underreaction is present in almost all portfolios for each index. The exception in each case is decile 5, which 

exhibits neither significant under- nor overreaction. Another exception for the S&P 500 and Wilshire 5000 

Indexes is decile 4, as is decile 6 for the NYSE, Russell 3000, and Wilshire 5000 indexes. No deciles for any 

index exhibit a significant reversal on the day following the initial reaction; all significant changes are in the 

same direction. For example, an average increase (decrease) in the Dow of 1.93% 

(-1.91 %) is followed by an increase (decrease) of0.21% (-0.12%) on the following trading day. 

The short-term "winner" underreaction is very pronounced for the positive deciles. The only positive 

decile not exhibiting a significant change in the same direction on the day following the initial reaction are 

deciles 4 or 5 for any of the indexes examined. For decile I, the underreaction ranges from 0.21% for the DJIA 

and the S&P500 to 0.50% for the NASDAQ on the day following the initial reaction. 

The short-term " loser" underreaction is also clearly observable. With the exception of decile 6 for the 

NYSE Composite, the Russell 3000 and the Wilshire 5000, and decile 8 for the Wilshire 5000, all loser deciles 

appear to underreact to negative news announcements. Moreover, the underreaction to decile I 0 news is 

significant in all cases, ranging from -O.I 0% (S&P 500) to -0.40% (Nasdaq) on the day following the initial 

reaction. 

17 All the tables displaying tests of the Overreaction Hypothesis omit cumulative windows of 40 days and the 
results for deciles 3, 4, 7, and 8 for reasons of brevity. Results of these omissions are discussed in the text where 
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1.2.2 Longer-Term Results Following an Initial Reaction 

The long-tenn (i.e., sixty-day) results when the mean-adjusted model is used to estimate returns are 

also very pronounced. The extreme "winner" deciles exhibit significant long-tenn underreaction in each case, 

as evidenced by the significant cumulative abnonnal returns sixty days following an initial reaction. For 

example, for an initial reaction of 1.93% for the Dow, returns of2.55% accumulate after sixty days. Thus, the 

one-day underreaction in the extreme deciles discussed in the previous section continues for each of the indexes 

investigated. Interestingly, the underreaction observable in one-day returns for deciles 2,3, and 4 dissipates after 

approximately twenty days following the initial reaction. 

ln the long run, the extreme "loser" deciles exhibit evidence of stock market overreaction. For 

example, after sixty days, an initial reaction of -1.91% in the Dow yields cumulative sixty-day abnonnal 

returns of0.58%, on average. Exceptions to this fmding are the Russell3000 and the Wilshire 5000 Indexes, 

which exhibit significant underreaction for the extreme winner, but not for the extreme loser, decile. Also note 

that the positive underreaction is significantly greater than the negative underreaction in each case, suggesting 

an asymmetric underreaction for winner portfolios. 

Interestingly, the less extreme winner deciles exhibit some evidence oflong-tenn overreaction or at 

least no significant underreaction. All indexes exhibit significant long-tenn overreaction for decile 5. 

Furthennore, with the exception of the NASDAQ and NYSE indexes, deciles 3 and 4 do not exhibit a 

significant level of under- or overreaction sixty days after the initial reaction. Both the NASDAQ and the 

NYSE indexes exhibit significant long-tenn reversals for decile 4 of -0.69% and -0.42%, respectively. 

Furthennore, decile 3 exhibits a significant reversal for the NASDAQ Composite of - 1.03%. This fmding 

suggests that stock market participants are cautious with respect to extreme positive news but tend to overreact 

(or at least not underreact) to less positive infonnation, a fmding which, within the range of positive deciles, 

supports the UIH . 

Results for the less extreme loser portfolios 6, 7, 8, and 9 are also interesting. There is a distinct break 

in the quantity of the cumulative average abnonnal returns (last column). With the exception ofthe NASDAQ 

and NYSE indexes, the returns drastically and significantly decrease from decile 4 to decile 5. For the 
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NASDAQ and NYSE indexes, this break in the sixty day cumulative average abnormal returns is observable 

between deciles 5 and 6. Furthermore, the sixty-day cumulative abnormal returns remain negative and 

significant in deciles 7 and 8. Since this break-point is located between the positive and negative deciles, it 

appears that stock market participants underreact when little information is available but when this information 

is perceived to be negative. In fact, for each of the six indexes, decile I 0 is the only decile to exhibit significant 

positive cumulative sixty-day abnormal returns. 

In summary, results for the mean-adjusted model suggest evidence which suggests that extreme 

"winner" and extreme "loser" deciles exhibit short-term underreaction. In the longer-run, the "loser" deciles 

underreact significantly when little information is available, but overreact when extreme negative information is 

announced; the "winner" deciles underreact in the extreme and may overreact when little positive information 

is available. Thus, the long-term findings for the extreme deciles are consistent with the UIH, but the fmdings 

for the less extreme deciles are not. In fact, the reverse appears to be true. 

1.3 Over- or Underreaction Results (ARIMA Method)- Entire Period 

The initial reactions and subsequent returns for the U.S. indexes over the entire period using the 

ARIMA method to forecast expected returns are displayed in tables 9 through 14. 

Results suggest an extreme reaction to good news (decile I) ranging from an average of 1.36% for the 

NASDAQ to 2.03% for the S&P 500 Index. Extreme negative reactions (decile I 0) range from an average of-

1.48% for the NYSE to 

-2.01% for the S&P 500. The first five deciles exhibit a positive initial reaction in all cases, while the second 

five deciles always exhibit a negative average reaction. Thus, results for the initial reactions are very similar to 

the results obtained using the mean-adjusted method. 

1.3.1 Returns on the Day Following an Initial Reaction 

Examining the returns on the day following the initial reaction yields different results than those 

obtained using the mean-adjusted method. Specifically, for the extreme deciles 1 and I 0, there is a notable 

absence of significant returns on the day following an initial reaction. The only exceptions to this observation 
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are the extreme winner deciles for the S&P 500 and the NASDAQ index, which provide some evidence of 

short-term underreaction. 

Regarding the intermediate winner deciles 2, 3, and 4, there is some evidence of short-term 

underreaction in deciles 2 and 3 for all indexes except the Wilshire 5000. Furthermore, the S&P 500 and the 

NYSE Composite reveal some evidence of short-term underreaction in the intermediate loser portfolios 6 

through 9. Overall, short-term results using returns obtained from an ARIMA model reveal some evidence of 

short-term under- or overreaction. 

1.3.2 Longer-Term Results Following an Initial Reaction 

The long-term results when the ARIMA model is used to estimate returns are very pronounced and 

very similar to the results obtained using the mean-adjusted method to estimate abnormal returns. The extreme 

"winner" decile exhibits significant long-term underreaction in each case, as evidenced by the significant 

cumulative abnormal returns sixty days following an initial reaction. The lowest (but significant) cumulative 

abnormal return is for the Wilshire 5000 Index (0.91 %), while the largest cumulative abnormal return is 

obtained for the NASDAQ Composite (2.61%). 

In the long run, the extreme "loser" portfolios exhibit evidence of stock market overreaction for all six 

indexes investigated here. For example, after sixty days, an initial reaction of -1 .94% in the Dow yields sixty-

day cumulative abnormal returns of2.64%. 

Results for the less extreme deciles are less pronounced using the ARIMA method. There is little 

evidence of stock market under- or overreaction in these deciles. However, the Dow, S&P 500, and NASDAQ 

indexes show some evidence of overreaction in deciles 2 through 5; the Dow and the S&P 500 also show some 

evidence of long-term underreaction in deciles 6 through 9. Interestingly, the NYSE and the Wilshire 5000 

show evidence of stock market overreaction in decile 9. 

In summary, results for the ARIMA model reveal longer-term evidence which suggests that stock 

markets underreact when extreme positive information is announced and overreact when extreme negative 

information is available. The ARIMA method also suggests some evidence of one-day underreaction in the 

extreme deciles. Thus, consistent with results for the mean-adjusted method, the long-term fmdings for the 

extreme deciles are consistent with the UIH, but the fmdings for the less extreme deciles are not. 
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1.4 Over- or Underreaction Results (Market-Adjusted Method)- Entire Period 

The reactions and reversals for the U.S. indexes over the entire period using the market-adjusted 

method to forecast expected returns are displayed in tables 15 through 20. Each table displays the results for a 

given index using the market-adjusted method. Initial reaction and reversal results are obtained by applying a 

market-adjusted model, in which the forecast oftoday's index return is today's return accruing to the MSCI 

World Index, as used by Richards (1997). 

As the tables show, there is an extreme reaction to good news (decile 1) ranging from an average of 

0.94% for the NYSE to 1.35% for the NASDAQ Composite Index. Extreme negative reactions (decile 10) 

range from an average of -0.92% for the NYSE to -1.38% for the NASDAQ Composite. As was the case for 

the mean-adjusted and the ARIMA methods, the first five deciles exhibit a positive initial reaction in all cases, 

while the second five deciles always exhibit a negative average reaction. 

The first row of tables 15 through 20 shows the aggregate results for all observations, irrespective of 

their magnitude. Unlike the ARIMA, and especially the mean-adjusted method, aggregate abnormal returns, 

shown in the first row of each table, are significant for windows 10, 20, 30, 40, 50, and 60 days for all six 

indexes. This suggests that the market-adjusted method employed by Richards (1997) is inferior to the other 

two methods employed here to forecast returns, as they imply a positive trend in abnormal returns irrespective 

of the decile under consideration. 

1.4.1 Returns on the Day Following an Initial Reaction 

The returns on the day following the initial reaction yields evidence of stock market overreaction on 

the first day following the market index increase or decline for all indexes, with the exception of the NYSE, 

Russell3000 and Wilshire 5000 indexes. Moreover, this overreaction is present in only the extreme deciles 

(i.e. , 1 and 1 0) for each index. This result is diametrically opposed to the results for the mean-adjusted method, 

which suggest underreaction in the extreme portfolios for each index. However, given the results for the 

aggregate abnormal returns, these results appear less reliable for the market-adjusted method than for the mean

adjusted and the ARIMA methods. 

66 



1.4.2 Longer-Term Results Following an Initial Reaction 

The long-term results when the market-adjusted model is used to estimate returns are very similar to 

those reported by the mean-adjusted and the ARIMA method for the extreme deciles. The extreme "winner" 

deciles exhibit significant long-term underreaction in each case, as evidenced by the significant cumulative 

abnormal returns sixty days following an initial reaction. For example, for an initial reaction of 1.14% for the 

Dow, returns of 1.34% accumulate after sixty days. 

In the long run, the extreme "loser" portfolios exhibit evidence of stock market overreaction. For 

example, after sixty days, an initial reaction of - 1.07% in the Dow yields cumulative abnormal returns of 

1.62%. 

In accordance with the aggregate results, all deciles for each index (with the exception of decile 3 for 

the NYSE) exhibit positive and significant abnormal returns after sixty days. However, with the exception of 

the Dow, the sixty-day cumulative abnormal returns for the extreme decile I are significantly larger than the 

aggregate sixty-day abnormal returns, as reported in the first row of each table. This, however, is not true for 

the overreaction reported for decile I 0 in each portfolio; the reported sixty-day cumulative abnormal returns are 

only larger than the aggregate sixty-day abnormal returns for the Dow, S&P 500, and Russell 3000 indexes. For 

example, the Russell 3000 index shows cumulative abnormal sixty-day returns for decile I 0 of 1.28%, while 

the aggregate sixty-day cumulative abnormal return is only 0.40%, on average. 

In summary, results for the mean-adjusted model correspond with the long-term results reported by 

the mean-adjusted and ARJMA methods for the extreme portfolios. However, results for one-day returns 

subsequent to the initial reaction are diametrically opposed to results reported by the other two methods 

employed to estimate expected returns. Given the more reliable aggregate results (as reported in the ftrst row of 

each table) for the mean-adjusted and the ARJMA methods, short-term underreaction appears more likely than 

short-term overreaction, as reported by the market-adjusted method. 

1.5 Over- or Underreaction Results (Mean-Adjusted Method)- January 1, 1988 to December 31, 1997 

To investigate whether the over- or underreactions in U.S. stock market indexes reported in the 

previous sections are also observable for a more recent time period, the period January I, 1988 to December 3, 

1997 was investigated separately for each index. For the mean-adjusted method, the initial reactions and 
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subsequent returns for all six indexes over the period January I , 1988 to December 31 , 1997 are shown in tables 

21 through 26. Results suggest initial reactions to extreme positive news (decile I) ranging from a low of 

1.29% for the Wilshire 5000 Index to a high of 1.53% for the Dow; initial reactions to extreme negative news 

(decile 10) range from a low of -1.37% for the Wilshire 5000 to a high of -1 .63% for the NASDAQ 

Composite Index. 

1.5.1 Returns on the Day Following an Initial Reaction 

Examining the returns on the day following the initial reaction for the six U.S. indexes yields evidence 

of stock market underreaction on the first day following the market index increase or decline for all six indexes. 

However, unlike results for the same method over the entire period, the results for the period under 

investigation are most pronounced for the extreme positive decile; for each index, one-day abnormal returns are 

positive and significant for this decile, ranging from a low of 0.15% for the S&P 500 Index to a high of 0.41% 

for the NASDAQ Composite. For extremely negative news (decile 10), there is evidence ofunderreaction in 

the NASDAQ and Wilshire 5000 indexes. 

Another interesting observation in tables 21 through 25 is that the intermediate deciles exhibit 

evidence of one-day underreaction to both positive and negative news for the NASDAQ Composite, Russell 

3000, and Wilshire 5000 indexes. This result is very similar to those reported for the entire sample period; 

however, it is not observable for all indexes. Thus, it appears that the most reliable and consistent short-term 

result to be gleaned from the mean-adjusted method is the underreaction to extremely positive and negative 

news. 

1.5.2 Longer-Term Results Following an Initial Reaction 

The long-term (i.e., sixty-day) results when the mean-adjusted model is used to estimate returns are 

also very pronounced for the period January I, 1988 to December 31 , 1997. However, as is the case with the 

short-term (i.e., one-day) results, they are more pronounced for extremely positive news (decile 1); for each of 

the six indexes, there is evidence of long-term (sixty-day) underreaction to very positive news. For example, an 

initial reaction of 1.47% in the S&P 500 Index leads to cumulative abnormal returns of0.94% after sixty days 

following the initial reaction, on average. 
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However, in stark contrast to the long-term overreaction documented for the mean-adjusted method 

when using the entire period for each index, there is no evidence of long-term under- or overreaction for 

extreme losers (decile 10) for any ofthe six indexes. Thus, it appears that investors are cautious when making 

buy or sell decisions in the case of extremely positive news, but that they behave appropriately when making 

similar decisions in the case of extremely negative news. 

The results for the intermediate deciles in the long-term are similar to those reported with the mean

adjusted method over the entire period. Specifically, there is evidence of long-term overreaction to positive 

news in deciles 3 and 4 for the NASDAQ and NYSE Composite averages, and evidence of long-term 

underreaction in deciles 6 through 9 for all six indexes. 

In summary, results for the mean-adjusted model over the period January I , 1988 to December 31 , 

1997 reveal short-term results which suggests that extreme "winner" deciles exhibit short-term underreaction, 

while there is some evidence of short-term underreaction in the extreme "loser" portfolios. ln the longer-run, 

the indexes exhibit highly positive abnormal returns up to sixty days after an extremely positive initial reaction. 

Conversely, there is no evidence of long-term under- or overreaction for decile I 0. As for the mean-adjusted 

method over the entire period, there is some evidence ofunderreaction (underreaction) in the less extreme 

winner (loser) portfolios. Overall, results for the I 988 to 1997 period using the mean-adjusted method are 

similar to those reported for the entire period but are more pronounced for the extremely positive portfolios 

during the subperiod. 

1.6 Over- or Underreaction Results (ARIMA Method) -January 1, 1988 to December 31, 1997 

The initial reactions and subsequent returns for the U.S. indexes over the entire period using the 

ARJMA method to forecast expected returns for the period January I, 1988 to December 31 , 1997 are 

displayed in tables 27 through 32. 

Initial reactions to extremely good news (decile l) range from an average of 1.32% for the Wilshire 

5000 lndex to 1.58% for the Dow. lnitial reactions to extremely negative news (decile I 0) range from an 

average of - 1.37% for the Wilshire 5000 to -1.61% for the NASDAQ Composite. 

69 



1.6.1 Returns on the Day Following an Initial Reaction 

The retWlls on the day following the initial reaction reveal results that are similar to both those 

obtained using the mean-adjusted method over the same period and to those obtained using the ARIMA method 

over the entire period in the short-term, particularly for decile 1. Specifically, for the extreme deciles I and I 0, 

there is a notable absence of significant returns on the day following an initial reaction. Notable exceptions to 

this observation are the extreme winner deciles for the Dow (0.15%), and the extreme loser deciles for the 

NASDAQ (0.12%) and the Russell3000 (0.12%). Thus, there is some evidence of short-term underreaction to 

positive news and overreaction to negative news. 

1.6.2 Longer-Term Results Following an Initial Reaction 

The long-term results when the A RIMA model is used to estimate returns over the 1988 to 1997 

period are observable, but are not as pronounced as the results reported for the ARIMA method over the entire 

period. The most significant difference in the 1988 to 1997 subperiod is that neither the Dow nor the S&P 500 

Index exhibit evidence of either under- or overreaction in the extreme deciles. Conversely, the long-term 

underreaction (overreaction) reported for extremely positive (negative) news continues to be observable for the 

NASDAQ, NYSE, Russe113000, and, to a lesser extent, the Wilshire 5000 indexes. For example, for an initial 

reaction in the NASDAQ Composite of 1.45% (-1.61%), sixty-day cumulative abnormal returns of 1.48% 

(1.15%) are available. 

As for the entire period, results for the less extreme deciles are virtually absent using the ARIMA 

method. There is little evidence of stock market under- or overreaction in these deciles. However, the S&P 500 

Index shows some evidence of overreaction in deciles 4 and 5; the Dow, NASDAQ. and S&P 500 also show 

some evidence of long-term underreaction in deciles 6 through 9. Interestingly, the NYSE shows evidence of 

stock market overreaction in decile 6. 

In summary, results for the ARIMA model reveal longer-term evidence which suggests that stock 

markets underreact when extreme positive information is announced and overreact when extreme negative 

information is available. Thus, consistent with results for the mean-adjusted method over the same period, the 

long-term findings for the extreme deciles are consistent with the UIH, but findings for the less extreme deciles 

are not. Furthermore, there is no evidence of one-day under- or overreactions. 
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1.7 Over- or Underreaction Results (Market-Adjusted Method)- January 1, 1988 to December 31 , 1997 

Since data for the MSCl World Index are available only beginning on November I , 1991 , the market

adjusted method is not separately investigated for a more recent subperiod. 

1.8 Filter Rules 

To further investigate the economic significance of the short-term underreaction to extremely positive 

and negative news and to the long-term underreaction to extremely positive news and overreaction to extremely 

negative news, filter rules were employed. To obtain the most reliable results, filter rules should be applied out

of-sample. Thus, the analysis reported in tables 3 through 32 was repeated for the period January I , 1988 to 

December 31 , 1995. Results for each of the three methods used to predict returns (mean-adjusted, ARIMA, and 

market-adjusted) are virtually indistinguishable from the results reported for the period January I , 1988 to 

December 31 , 1997, and are therefore not reported here. 

Since these fmdings suggest weak evidence of short-term underreaction in both of the extreme decile 

portfolios l and I 0 and long-term underreaction in decile I and long-term overreaction in decile I 0, the filter 

rule is to long the index if the nominal return is greater (less) than the minimum (maximum) nominal return in 

decile 1 ( 1 0). Thus, for decile 10, the filter rule relies on the long-term overreaction, rather than the short-term 

underreaction. 

1.8.1 Filter Rule Results Using the Mean-Adjusted Method 

Tables 33 through 38 present the filter rule results for the mean-adjusted method for all six U.S. 

indexes. Note that the tables are divided into three areas; the first applies to decile I , while the second applies to 

decile 10. The third area provides combined results available if both decile I and decile 10 are longed. Within 

each of these areas, three separate returns are reported. The first return is the average buy-and-hold return 

accruing to an investor who purchases the respective index according to the filter rule over the period January I , 

1996 to December 31, 1997; the second return is the difference between the buy-and-hold return accruing to the 

investor and the return on thirty-year Treasury bonds over the same time period; and the third return is the 

difference between the return accruing to the investor and the return on the MSCl World Index. Each return is 
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reported over eleven cwnulative windows, beginning with one day, and ending with sixty days, and is tested for 

significance using a simple t-test. 

1.8.1.1 Short-Term (One-Day) Results 

The returns accruing to an investor who follows the filter rule for decile I discussed above are shown 

in the frrst row of tables 33 through 38. Recall that the filter rule states to take a long position in the index if the 

nominal return exceeds the minimum nominal return in decile I . For example, for the Dow, the filter rule states 

to purchase the Dow if the nominal return on a given day exceeds 1.03%. The nominal returns accruing to an 

investor purchasing the index and holding it for one trading day are highly positive and significantly different 

from zero for each index. Nominal daily returns range from a low of0.27% for the Dow to 0.35% for the 

NASDAQ Composite. Thus, an investor following the filter rule developed here could earn, on average, an 

annualized return ranging from 164% to 252%! However, the second and third rows of each table also illustrate 

that these nominal returns, while significantly greater than those obtainable by a bond investor, are not 

significantly greater than the return accruing to the MSCl World Index for any of the six U.S. indexes. Overall, 

however, the filter rule results for decile I using the mean-adjusted method confirm the one-day underreaction 

reported for this method. 

The short-term results for the mean-adjusted method also docwnented a weak underreaction for decile 

10. Thus, going long in the index in question when returns are less than the maximum nominal return in this 

decile should not prove advantageous to investors in the short-term. The second portion of tables 33 through 38 

shows that this is indeed the case; purchasing any of the six indexes on the day following a very negative 

performance yields no significant results for any of the six indexes. For example, for the Dow, purchasing the 

index on the day following a movement of -D.85% or less and selling the index at the end of that day only 

yields a return of0.05%, on average. Interestingly, the return reported on these days is significantly higher than 

the return accruing to an investor purchasing the MSCI World Index for four of the indexes investigated (Dow, 

S&P 500, NYSE Composite, and Russell 3000). Overall, however, it does not appear that going either long or 

short in the indexes under investigation enables investors to consistently outperform the market when there is a 

large negative reaction in the index. 
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The last portion of tables 33 through 38 reveals results accruing to an investor who purchases the 

index under investigation if the return on a given day exceeds either the minimum return in decile 1 or is less 

than the maximum return in decile I. Since this portion of the tables combined the results for deciles I and I 0, 

it is not surprising that the results are weaker than for decile I . In fact, the only significant one-day return 

accruing from such a strategy is observable for the Dow, with a daily return of0.17% on the day following a 

large positive or negative movement. However, this nominal return is not significantly greater than that 

accruing to an investor who purchased the MSCI World Index on that day, on average. One-day results for the 

other five indexes are not significant, and in no case does such a strategy significantly outperform the return on 

the MSCI World Index. 

1.8.1.2 Long-Term (Sixty-Day) Results 

The returns accruing to an investor who follows the filter rule for decile I and holds his or her 

investment for sixty days are also shown in the first row of tables 33 through 38. Recall that the filter rule states 

to take a long position in the index if the nominal return exceeds the minimum nominal return in decile I. The 

nominal returns accruing to an investor purchasing the index and holding it for sixty trading days are highly 

positive and significantly different from zero for each index. Nominal sixty-day buy-and-hold returns range 

from a low of 5.07% for the Dow to 7.05% for the NASDAQ Composite. Thus, an investor following the filter 

rule developed here could earn, on average, an annualized return ranging from about 35% to about 50%. This is 

further substantiated by the results in the second and third rows of each table, which illustrate that these 

nominal returns are significantly greater than the returns accruing to investors purchasing either 30-year 

Treasury bonds or the MSCI World Index. 

The long-term results for the mean-adjusted method also documented an overreaction for decile 10. 

The second portion of tables 33 through 38 shows that investors can indeed profit from purchasing an index 

following the day of a large decline in the long-term. For example, if an investor purchases the S&P 500 index 

on the day following a decline of -0.76% or less, he or she will accumulate returns of 7.46% by the end of 

sixty trading days, exceeding the return on the MSCI World Index by 5.43%. Thus, the long-term filter rule 

results for decile 0 of all six indexes are highly positive and significant. 
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As shown in the last portion of tables 33 through 38, purchasing an index if the index is greater (less) 

than the minimum (maximum) return in decile I (10) provides an investor with sixty day buy-and-hold returns 

ranging from 5.34% for the Dow to 7.25% for the Russell3000. For each index, returns from such a strategy 

are highly positive and significant and significantly larger than returns accruing to an investor in 30-year 

Treasury bonds or the MSCI World Index. 

ln summary, the filter rules for the mean-adjusted method suggest that, while investors can earn large 

nominal returns over a one-day period, this nominal return is not larger then the nominal return accruing to the 

MSCI World Index, on average. However, the buy-and-hold returns accruing to an investor following the filter 

rules developed here over a sixty-day period following the initial reaction are highly positive and significant in 

all cases. Furthermore, these results suggest not only that investors can benefit from the long-term 

underreaction (overreaction) in decile I (10), but that they can consistently outperform the MSCI World Index! 

This suggests that U.S. stock market indexes are efficient in the short-term, but highly inefficient over a sixty

day period. 

1.8.2 Filter Rule Results Using the ARIMA Method 

Tables 39 through 44 display the filter rule results for the ARlMA method for the six U.S. indexes. 

The only difference between these tables and tables 33 through 38 is that the development of the deciles based 

on the ARlMA method (rather than the mean-adjusted method) yields slightly different filter rules. For 

example, for decile I for the Dow, the filter rule now states to purchase the Dow following an increase in the 

index of0.91% or greater, whereas the filter rule stated to purchase the Dow on days following an increase of 

1.03% or greater for the mean-adjusted method. 

The short-term (one-day) filter rule results using the ARlMA method are strikingly similar to those 

obtained using the mean-adjusted method for both deciles I and I 0. Specifically, following the filter rule for 

decile I yields to positive and significant nominal returns on the following day, even though these returns are 

not greater than those accruing to the MSCI World Index (with the exception of the NASDAQ Composite). 

Filter rules results for decile I 0 suggest that investors can not earn one-day returns that are significantly 

different from zero, yet these returns are greater than those accruing to the MSCI World Index for the Dow, 

S&P, NYSE and Russell indexes. 
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The sixty-day returns accruing to an investor who follows the filter rule for deciles I and I 0 and holds 

his or her investment for sixty days are also shown in tables 39 through 44. As for the mean-adjusted method, 

the nominal returns accruing to an investor purchasing the index and holding it for sixty trading days are highly 

positive and significantly different from zero for both deciles. Furthermore, these nominal returns are 

significantly greater than the returns accruing to investors purchasing either 30-year treasury bonds or the 

MSCJ World Index. Combined decile I and 10 nominal sixty-day buy-and-hold returns range from a low of 

5.68% for the Dow to 7.77% for the NASDAQ Composite. Thus, an investor following the filter rule 

developed here could earn, on average, an annualized return ranging from about 39% to about 56%. 

In summary, the filter rules for the ARIMA method are virtually identical to those for the mean

adjusted method. Specifically, they suggest that investors can earn large nominal returns over a one-day period 

which is not larger then the nominal return accruing to the MSCI World Index. However, the buy-and-hold 

returns accruing to an investor following the filter rules developed here over a sixty-day period following the 

initial reaction are highly positive and significant in all cases and suggest that investors can consistently 

outperform the MSCI World Index by applying filter rules to profit from the under- and overreaction. 

1.8.3 Filter Rule Results· Using the Market-Adjusted Method 

Tables 45 through 50 display the filter rule results for the market-adjusted method for the six U.S. 

indexes. The only difference between these tables and tables 33 through 44 is that the development of the 

deciles is now based on the market-adjusted method (rather than the mean-adjusted or ARIMA methods). 

The short-term (one-day) filter rule results using the ARIMA method are very similar to those 

obtained using either the mean-adjusted or the ARIMA methods for both deciles 1 and 10. In particular, 

following the filter rule for decile 1 results in positive and significant nominal returns on the following day, but 

these returns are not greater than those accruing to the MSCI World Index. Filter rule results for decile 10 

suggest that investors cannot earn one-day returns that are significantly different from zero. However, these 

returns are greater than those accruing to the MSCI World Index for the S&P 500 and NYSE indexes. 

The sixty-day buy-and-hold returns accruing to an investor who follows the filter rule for deciles I and 

I 0 and holds his or her investment for sixty days are also shown in tables 45 through 50. The nominal returns 

accruing to an investor purchasing the index and holding it for sixty trading days are highly positive and 
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significantly different from zero for both deciles 1 and I 0 and for each index. Moreover, these nominal returns 

are significantly greater than the returns accruing to investors purchasing either 30-year treasury bonds or the 

MSCI World lndex. Combined decile I and 10 nominal sixty-day buy-and-hold returns range from a low of 

5.22% for the Dow to 7.81 % for the NASDAQ Composite. Thus, an investor following the filter rule 

developed here could earn, on average, an annualized return ranging from about 36% to about 57%. 

In summary, the filter rules for the market-adjusted method are virtually identical to those for the 

mean-adjusted and ARIMA methods; they suggest that investors can earn large nominal returns over a one-day 

period which is not larger then the nominal return accruing to the MSCI World Index. Conversely, the buy-and

hold returns accruing to an investor following the filter rules developed here over a sixty-day period following 

the initial reaction are highly positive and significant in all cases and suggest that investors can consistently 

outperform the MSCI World Index by applying filter rules to profit from the underreaction in decile 1 and the 

overreaction in decile l 0. 

1.9 Correlations Between Initial Reaction and Reversals 

Pearson correlation coefficients between the initial reaction and the associated reversals are presents in 

tables 51 through 53 for the three methods used to estimate abnormal returns and for the entire period. Panel A 

in each table presents correlation coefficients for decile 1 (extremely positive news) for all U.S. indexes, while 

Panel 8 in each table displays correlation coefficients for decile 10 (extremely negative news) for all indexes. 

1.9.1 Decile 1 Correlation Coefficients 

The correlation coefficients displayed in Panel A of each of the three tables clearly substantiate the 

results presented in sections 1.2 through 1.4. For example, for the mean-adjusted method (Panel A of Table 51), 

extremely positive index changes are significantly positively associated with the following day' s abnormal 

return for the Dow, S&P 500, and NYSE indexes. Furthermore, this correlation increases up to sixty days 

following the initial reaction; after sixty trading days, the cumulative returns are significantly positively 

correlated with the initial reaction for all six indexes. These findings are almost identical to those for the 

ARIMA method (Panel A of Table 52). Thus, for the mean-adjusted and the ARIMA methods, the correlation 
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results in the short- and long-term substantiate the underreaction in decile I previously reported for these 

methods. 

The market-adjusted method suggests that initial reactions are negatively correlated with their one-day 

reversals. While this fmding confirms the reported one-day overreaction in decile I documented by this 

method, it is in stark contrast to the underreaction reported in decile I by the mean-adjusted and the ARIMA 

methods. Furthermore, even though the market-adjusted method suggests long-term (sixty-day) underreaction 

in decile I, Panel A of Table 53 shows that none ofthe indexes are significantly positively correlated with their 

initial reactions. This fmding sheds further doubt on the usefulness of the market-adjusted method to predict 

returns. 

1.9.2 Decile 10 Correlation Coefficients 

Pearson correlation coefficients displayed in Panel B of each of tables 51 and 52 clearly substantiate 

the long-term overreaction documented in sections 1.2.2 and 1.3.2 for the mean-adjusted and ARIMA methods; 

both methods reveal high significant negative correlation coefficients between the sixty day cumulative 

abnormal returns and the initial reaction. However, the one-day under- or overreaction reported by these 

methods in sections 1.2.1 and 1.3 .1 is substantiated by the correlation coefficients only for the ARI MA method, 

which reported a one-day overreaction in decile 10. ln fact, both methods suggest that one-day abnormal 

returns are negatively correlated with their initial reactions. Thus, both the lack of significant filter rule results 

and the lack of positive and significant correlation coefficients questions the short-term underreaction reported 

in previous sections. 

Pearson correlation coefficients for decile I 0 of the market-adjusted methods are displayed in Panel B 

of Table 53. Recall from section 1.4.1 and 1.4.2 that there was some evidence of short-term (one-day) 

overreaction in this decile and strong evidence of long-term (sixty-day) overreaction in decile 10. Results in 

table 53 confmn the short-term overreaction reported by the market-adjusted method; all indexes exhibit highly 

negative and significant correlation coefficients between the initial reaction and the subsequent one-day return. 

In other words, the evidence of short-term overreaction in decile 10 is substantiated by the market-adjusted and 

ARIMA methods. As was the case for decile 1, decile 10 long-term results for the market-adjusted method 

suggest no significant correlation between sixty-day abnormal returns and the initial reaction. 
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In summary, the correlation coefficients in tables 51 through 53 confirm the long-term overreaction 

(underreaction) in decile I (10) and the short-term overreaction in decile 10 for the ARlMA method, but not for 

the market-adjusted and mean-adjusted methods, which report a short-term underreaction in decile I 0. 

However, the short-term overreaction in decile I 0 reported by the market-adjusted method is confirmed by 

negative and significant correlation coefficients between the initial reaction and one-day abnormal returns. 

1.10Tests of the Index Diversification and Liquidity Hypotheses 

In order to investigate the Index Diversification and Liquidity Hypotheses discussed in Chapter 3 of 

this study, percentage differences between the one-day average cumulative abnormal return were computed for 

all U.S. indexes, for deciles I and 10, and for each of the three methods used to estimate abnormal returns over 

the entire period. Next, a two-sample t-test was conducted to investigate whether the differences are significant. 

The results from the procedures in the preceding paragraph are displayed in Panels A (decile 1) and B (decile 

10) of tables 54 through 56. 

1.10.1 Decile 1 One-Day Underreaction 

Panel A of each table displays the differences in the one-day abnormal returns for all six indexes for 

decile I (extremely positive news). Recall that all three methods used to estimate abnormal returns suggested a 

short-term underreaction in decile I . Panel A of tables 54 through 56 suggests the following descending order 

ofunderreaction for the three methods: 

Mean-Adjusted Method: 

NASDAQ > NYSE > Russell 3000 > Wilshire 5000 > DJIA > S&P 500 

ARIMA Method: 

S&P 500 > DnA > NYSE > Russell3000 > Wilshire 5000 > NASDAQ 

Market-Adjusted Method: 

NASDAQ > DnA > S&P 500 > Russell 3000 > Wilshire 5000 > NYSE 
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Thus, the mean-adjusted and the market-adjusted methods suggest that the NASDAQ, which consists 

ofthe smallest stocks of all indexes examined, exhibits the largest degree ofunderreaction, implying that the 

short-term underreaction in decile 1 may be partly a size effect. Furthermore, the mean-adjusted method reveals 

a short-term underreaction in decile I, which is smallest for the S&P 500 and the Dow, which are the indexes 

containing the largest stocks. The ARlMA method thus reveals results which are opposite to those predicted by 

the Index Diversification Hypothesis (IDH); in fact, using this method, the S&P 500 Index exhibits the largest 

degree of one-day underreaction in decile I, while the NASDAQ exhibits the lowest degree of one-day 

underreaction. Investigating all three methods in general, however, offers some support for the Index 

Diversification Hypothesis. 

Since the Liquidity Hypothesis predicts a reversal (i .e. , an overreaction), it cannot be used here to 

support the underreaction fmdings. According to the Liquidity Hypothesis, selling pressure will cause stock to 

close at their bid prices and open at their ask prices. Since indexes with more stock are less likely to contain a 

large percentage of stocks closing at their bid prices, we would expect the degree of overreaction to be more 

pronounced for indexes with fewer stocks. However, since the fmdings for this decile suggest underreaction, 

support for the Liquidity Hypothesis would suggest a degree ofunderreaction larger than the one we actually 

observe for this decile (assuming we do not control for the bid-ask bounce) for indexes containing fewer stocks. 

Some support for this notion is observable for the ARlMA and market-adjusted methods. Thus, there is some 

support for the Liquidity Hypothesis for the ARlMA method and decile I . 

1.10.2 Decile 10 One-Day Under- or Overreaction 

Results for the extreme loser decile 10 are presented in Panel B of tables 54 through 56. Recall that the 

mean-adjusted method suggested a short-term underreaction in decile IO, while the market-adjusted method 

suggested an overreaction in this decile. The ARlMA method showed no evidence of either short-term 

underreaction or short-term overreaction. Consequently, the order of under- or overreaction is only analyzed 

here for the mean-adjusted and market-adjusted methods. Panel B of tables 54 through 56 suggests the 

following descending order ofunderreaction for these two methods: 
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Mean-Adjusted Method: 

S&P 500 > DJIA > NASDAQ > Russell 3000 > Wilshire 5000 > NYSE 

Market-Adjusted Method: 

NASDAQ > DJIA > S&P 500 > Russell 3000 > Wilshire 5000 > NYSE 

Thus, the mean-adjusted method, which suggests a one-day underreaction in decile I 0, shows that the 

S&P 500 and the Dow exhibit a larger degree ofunderreaction than any of the other indexes. This provides 

strong support for the Liquidity Hypothesis but contradicts the Index Diversification Hypothesis. Conversely, 

the market-adjusted method, which suggests a one-day overreaction in decile I 0 NASDAQ, provides some 

support for both the LDH and the LH. Specifically, the NASDAQ, consisting of the smallest fums, exhibits the 

highest degree of overreaction (supporting the IDH). However, the next two largest one-day overreactions in 

decile I 0 are reported for the Dow and the S&P 500, which consist of few fums (supporting the LH). Thus, as 

for the decile I results, there is some support for both the Liquidity and Index Diversification Hypothesis. 

However, the results across all three methods and both deciles do not conclusively favor either of these two 

hypotheses. 

2. Explaining Variation in U.S. Stock Market Index Under- or Overreaction 

2.1 Pearson Correlation Coefficients Between Independent Cross-Sectional Variables 

Tables 57 through 76 display the Pearson correlation coefficients and their associated p-values for the 

seven independent variables utilized in the cross-sectional analysis for the period January I, 1988 to December 

3, 1997. Table 57 exhibits the correlation coefficients for six ofthe independent variables using all observations 

in deciles I and I 0 over this period for all six U.S. indexes. Since the independent variables displayed in Table 

57 are independent, in the aggregate, of the method used to estimate abnormal returns (i.e., mean-adjusted, 

ARIMA, or market-adjusted), Table 57 applies to each of these methods equally. 18 Table 58 displays the 

18 An exception to this statement is the market-adjusted method, for which only the period November I, 1991 to 
December 31 , 1997 is analyzed. However, the correlation coefficients over this period are insignificantly 
different from the ones displayed in Table 57 and are therefore not displayed here. 
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correlation coefficients of each of the independent variables MON, JAN, BUB, GDP, !NT, and VOL with AOR, 

the initial reaction retlll11, for each of the three methods used to estimate abnormal retlll11s and for each of the 

six indexes. 

Tables 59 through 64 display the correlation coefficients for all seven independent variables for decile 

I (Panel A) and decile 10 (Panel B) of each ofthe six indexes when the mean-adjusted method is used to 

estimate abnormal retlll11s . Tables 65 through 70 displays the same coefficients when the ARIMA method is 

used to estimate abnormal retlll11s, and tables 71 through 76 displays the correlation coefficients when the 

market-adjusted method is used to estimate abnormal retlll11s. 

2.1.1 Aggregate Pearson Correlation Coefficients 

Table 57 displays the correlation coefficients between six of the independent cross-sectional variables 

over the period January 1, 1988 to December 31 , 1997 for each of the six U.S. indexes in both deciles 1 and 10. 

The variables MON, JAN, GDP, and /NT are independent of the index investigated; hence, the correlation 

coefficients among these variables are identical in each of the six panels. Considering all possible pairings of 

these variables, only two combinations are statistically significant; the MON and !NT variables are positively 

and significantly correlated, and the GDP and !NT variables are positively and significantly correlated. 

The variables BUB and VOL, measuring the recent market runup and index volatility, respectively, are 

contingent on the index being investigated. In each of the six panels in Table 57, the BUB and JAN variables are 

significantly positively correlated, suggesting a high performance for all the indexes in January.19 Furthermore, 

the VOL is negatively and significantly correlated with BUB (Dow and NASDAQ), with GDP (NASDAQ, 

Russell 3000, and Wilshire 5000), and with !NT (NASDAQ). 

Table 58 displays the Pearson correlation coefficients between the variable measuring the abnormal 

initial return, A OR, and the remaining six independent variables over the period January I, 1988 to December 

31 , 1997. As shown in the table, each panel discloses three separate AOR variables, one for each method 

employed to estimate abnormal retlll11s. 

19 Although the other eleven months of the year are not investigated here, a positive correlation between the 
variable measuring the market runup and a dummy variable which equals unity in January agrees with the 
January effect. 

81 



As shown in Table 58, the AOR variable is strongly positively correlated with BUB for all indexes. 

Furthermore, AOR is positively correlated with MON for all indexes except the NASDAQ; AOR is negatively 

and significantly correlated with MON for the NASDAQ. The Dow and the NYSE Composite also exhibit a 

significantly positive correlation between AOR and JAN for the ARIMA method. Lastly, there is evidence from 

the mean-adjusted and ARIMA methods that AOR is negatively correlated with !NT for the Dow, S&P 500, and 

NYSE Composite. There is little evidence that AOR under any method is correlated with the GDP and VOL 

variables. 

2.1.2 Pearson Correlation Coefficients for Deciles 1 and 10 

Tables 59 through 76 display the Pearson correlation coefficients between the independent variables 

for decile I and I 0 separately for each index and for each of the three methods used to estimate abnormal 

returns. Since the significant correlations discussed in section 2.1 .1 continue to remain significant for virtually 

each decile and method for each index, a detailed discussion of the coefficients is omitted here. 

2.2 Cross-Sectional Regression Results 

Equation (5) was applied to each index and each method to estimate abnormal returns for the period 

January I, 1988 to December 31, 1997?° Furthermore, Equation (5) was applied to each index in the aggregate 

(i.e., both deciles I and I 0) and to deciles I and I 0 separately to investigate whether economic variables can 

explain the short- and long-term under- and overreaction discussed earlier in this chapter. Equation (5), 

accompanied by the variable defmitions, is reproduced for the reader's convenience below: 

where 

CARRptimw = bo + !J..MON +~JAN+ b3BUB + b4GDP 

+ b5INT + b6VOL + ~AORptim + 1]1 

(5) 

CARRptimw the cumulative abnormal reversal return over cumulative window w for a reversal 

associated with an overreaction on day t. CARRs are computed for each index i and 

portfolio p, using one of the three forecasting methods (m) , 

20 As before, the period for the market-adjusted method is November I, 1991 to December 31, 1997. 
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MON 

JAN 

BUB 

GDP 

!NT 

VOL 

AORptim 

a dummy variable equal to unity if the initial reaction on day t occurred on a 

Monday and zero otherwise, 

a dummy variable equal to unity if the initial reaction on day t occurred in January 

and zero otherwise, 

the recent market performance of the index being investigated, measured as the 

total buy-and-hold return over the 30 trading days preceding the overreaction on 

day t for the index under investigation, 

the last quarterly change in GDP prior to day t, 

the last daily change in the 90-day Treasury Bill Rate prior to day t, 

the standard deviation of the index under investigation, measured from thirty 

trading days prior to the reaction on day t to thirty trading days thereafter, and 

the initial reaction return for portfolio p, day t, index i, computed using method m. 

The cross-sectional model was estimating using, alternatively, the one-day and sixty-day cumulative 

abnormal returns . Moreover, to avoid potential problems of multicollinearity arising from significant 

correlation coefficients between the independent variables, three models were estimated for each of the 

dependent variables. 

The regression results are displayed in tables 77 through 85. Tables 77 through 79 display the 

aggregate cross-sectional regression results for each index and each method utilized to estimate abnormal 

returns. Tables 80 through 82 display the cross-sectional regression results for decile I of each index and each 

method, and tables 83 through 85 display the cross-sectional regression results for decile I 0 of each index and 

each method. 

2.2.1 Aggregate One-Day Cross-Sectional Regression Results 

The aggregate cross-sectional regression results for all indexes and methods are displayed in tables 77 

through 79. Recall from sections 1.5, 1.6, and I. 7 of this chapter that there was strong evidence of a one-day 

underreaction to extremely positive news (decile I) and weak evidence of a one-day underreaction to extremely 

negative news (decile I 0) for the mean-adjusted method. Moreover, there was strong evidence from the 
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ARlMA and market-adjusted methods for a decile l 0 overreaction and evidence of a decile 1 overreaction 

(underreaction) from the market-adjusted (ARlMA) method. Furthermore, there was strong evidence of a sixty

day underreaction to decile 1 and overreaction to decile l 0 news for each of the three method. 

The ftrst three rows in each of tables 77 through 79 display the results for three separate models using 

the one-day cumulative abnormal return as the dependent variable. ln each case, the ftrst model uses all 

independent variables; the second model omits the variables JAN and /NT, and the third model omits the 

variables MON and VOL . The last column of each table shows the adjusted R-squared values for each model. 

The adjusted R-squared ranges from a low ofO.OO% for the NASDAQ and the ARIMA method to a high of 

5.32% for the NASDAQ and the mean-adjusted method. 

2.2.1.1 Aggregate Results for Control Variables 

The control variables JAN, MON, and VOL show little evidence of significance, regardless of the 

index investigated and the method used to estimate abnormal returns. However, JAN is positive and significant 

for the NASDAQ under the mean-adjusted method, for all indexes except the S&P 500 under the ARlMA 

method, and for the Dow and Russell indexes under the market-adjusted method. For example, using the mean

adjusted method to estimate abnormal returns, the abnormal return on the day following an initial reaction in 

decile 1 or 10 is, on average, 0.13% greater for the NASDAQ in January. This finding confurns the January 

effect initially documented by Keirn (1973), which states that returns are greater in January than in any other 

month. 

MON, a dummy variable equal to unity if the initial reaction occurred on a Monday, is positive and 

significant for the ARIMA method and for the S&P 500, Russell, and Wilshire indexes. For example, the 

cumulative abnormal return following an initial reaction occurring on a Monday is 0.08% greater than on other 

days of the week. Since the Monday effect initially documented by Cross (1973) states that returns are lower on 

Mondays than on other days of the week, this fmding provides partial support for the Monday effect. 

VOL measures the stock market volatility from thirty trading days before to thirty trading days after 

the initial reaction to control for the possibility that the under- or overreaction observed is the result of high 

levels of stock market volatility, as argued by, among others, Brown, Harlow, and Tinic ( 1988). VOL is positive 
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and significant only for the market-adjusted method {Table 79) for the S&P 500, NYSE, Russell, and Wilshire 

indexes. For example, for an additional one percent standard deviation, one-day abnormal returns increase by, 

on average, 0.14% for the NYSE Composite index. Thus, there is some support for the notion that some of the 

one-day over- and underreaction is attributable to high levels of stock market volatility. 

2.2.1.2 Aggregate Results for Independent Variables Testing Hypotheses 

This section discusses the one-day cross-sectional regression results for the BUB, GDP, !NT, and AOR 

variables, which are employed to test the Speculative Bubbles Hypothesis (SBH), Economic Growth 

Hypothesis (EGH), Interest Rate Hypothesis (IRH), and the Overreaction Magnitude Hypothesis (OMH), 

respectively. Since the mean-adjusted method suggests a one-day underreaction in both deciles I and 10, while 

the ARIMA and market-adjusted methods suggests a one-day underreaction in decile I and an overreaction in 

decile 10, the results for the latter two models are discussed collectively. 

Table 77 displays the regression results for the mean-adjusted method. The variable BUB, measuring 

the thirty-day run up in the market prior to the initial reaction, is highly negatively significant in all one-day 

models. For example, for the Dow, a 1% runup in the index thirty days prior to the initial reaction leads to a-

0.03% change in the abnormal returns on the following day, on average. Since the SBH states that the 

underreaction to both positive and negative news should be smaller in speculative periods, the predicted sign of 

this variable is negative in decile I and positive in decile 10. Since the one-day underreaction results are 

strongest for decile I in each index (see sections 1.6 through 1.8), it stands to reason that the negative sign is 

primarily attributable to the decile I underreaction. Thus, there is strong support for the SBH in each index for 

the mean-adjusted method; investors are more optimistic in speculative periods and exhibit a higher degree of 

underreaction to positive news. 

The independent variable GDP, which attempts to measure investor optimism or pessimism during 

periods of high economic growth, is not significant in any of the models examined for the mean-adjusted 

method. Thus, at least in the aggregate, there is no support for the EGH. !NT, the last daily change in 90-day 

Treasury bill rates, tests the IRH, which states that investors are more optimistic in periods of decreasing 

interest rates and, consequently, should underreact to a lesser extent to positive news and underreact to a greater 
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extent to negative news. Thus, the predicted sign of this variable is positive for both deciles I and decile I 0. 

/NT is, however, not significant in any of the regressions for the mean-adjusted method. Thus, there is little 

evidence, at least in the aggregate, to support the IRH . 

AOR, the initial reaction, is used to test the OMH, which states that large initial reactions are followed 

by large reversals, in accordance with the results reported by Bremer and Sweeney ( 1991 ). An examination 

shows that AOR is positive in significant in all models for the mean-adjusted method. For example, an increase 

in the initial reaction by I% leads to a 0.04% increase in the abnormal return on the following day for the Dow. 

Since the mean-adjusted method documents underreactions in both deciles I and 10, this indicates that 

underreactions are more pronounced for larger returns for decile I, and that underreactions are Jess pronounced 

for less negative returns for decile I 0. Thus, the results reported here complement Bremer and Sweeney's 

(I 99 I) fmdings for underreactions; larger absolute initial reactions are followed by larger movements in the 

same direction if investors underreact. 

Tables 78 and 79 displays the regression results for the ARIMA and market-adjusted methods, 

respectively, which documented a one-day underreaction in decile I and an overreaction in decile I 0. BUB is 

negative and significant in virtually all regression models for the ARIMA method and for the Dow, S&P 500, 

NYSE, and Russell, and model I for the Wilshire for the market-adjusted method. Thus, since the SBH states 

that overreactions to both positive and negative news should be more pronounced the larger the speculative 

bubble is, and since the methods document larger reactions for decile 1 than decile I 0, it stands to reason that 

individuals tend to overreact to a greater extent to decile I news in periods of speculative bubbles. 

GDP, the last quarterly percentage change in GDP prior to the over- or underreaction, is marginally 

negative and significant in model I for the Russell and Wilshire indexes for the market-adjusted method and 

never significant for the ARIMA method. Since the EGH predicts a smaller underreaction to positive news and 

a smaller overreaction to negative news, the predicted sign for both deciles is negative, and the reported 

findings agree with the predictions of the EGH. 

/NT, testing the IRH, is marginally positive and significant in model3 for the Dow and the market

adjusted method and marginally negative and significant in model I for the NASDAQ and the ARIMA method. 

Since decreasing interest rates lead to increased investor optimism, we should observe a larger (smaller) 
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overreaction to positive (negative) news than in periods of increasing interest rates. Thus, the predicted sign for 

both deciles is positive. Since !NT is positive and significant in only one of the models examined, there is only 

weak evidence to support the IRH. 

The only other significant fmding in tables 78 and 79 is that A OR, the initial reaction abnormal return, 

is negative and significant in all models for the Dow, S&P 500, NASDAQ, NYSE, and Russell indexes and for 

the market-adjusted method. This fmding implies that larger (smaller) initial returns are followed by smaller 

(larger) returns on the following day. Thus, overreactions are greater the greater the initial reaction, as reported 

by, among others, Bremer and Sweeney (1991 ). 

In summary, the aggregate one-day cross-sectional regression results for all three methods displayed 

in tables 77 through 79 provide evidence consistent with the Speculative Bubbles Hypothesis for positive news 

(but not for negative news). Furthermore, there is some evidence to support the Economic Growth and Interest 

Rate Hypotheses, particularly in the case of stock market overreaction. Lastly, the reported evidence confmns 

and complements the fmdings reported by Bremer and Sweeney ( 1991) that larger initial reactions are followed 

by larger reversals; in the case ofunderreactions, this study finds that larger absolute initial reactions are 

followed by larger movements in the same direction. 

2.2.2 Aggregate Sixty-Day Cross-Sectional Regression Results 

Over sixty day intervals, all three methods used to estimate abnormal returns found significant 

underreactions to decile I news and overreactions to decile I 0 news. Hence, the results for the three methods 

are discussed collectively here. The last three rows of each panel in tables 77 through 79 present the regression 

results for three alternative models using the sixty-day cumulative abnormal return as the dependent variable. 

As shown in the last column of each of the table, the adjusted R-squared increases dramatically when the sixty

day abnormal return is used as the dependent variable; it ranges from a low of 6.57% for the S&P 500 under the 

market-adjusted method to a high of 45.61% for the NASDAQ under the mean-adjusted method. 
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2.2.2.1 Aggregate Results for Control Variables 

The control variables MON, JAN, and VOL show some degree of significance for each method. MON 

is not significant in any of the models in which it is included. For the mean- and market-adjusted methods, JAN 

is highly negative and significant in all models in which this variable is included. Since the January effect states 

that returns are greater in January than any other month, and since the dependent variable measures the 

cumulative abnormal returns sixty days after the initial reaction, we would expect this variable to exhibit a 

negative coefficient. In the ARIMA method, however, JAN is positive and significant in all models in which it 

is included. This fmding for the ARIMA method indicates that initial reactions occurring in January lead to a 

larger degree of underreaction (overreaction) in decile I (decile I 0). There is also some evidence for all three 

methods that VOL is negative and significant. Thus, there is some evidence to suggest that investors underreact 

to positive news and overreact to negative news to a greater extent in periods of high stock market volatility. In 

other words, investors are less cautious in periods of high stock market volatility. 

2.2.2.2 Aggregate Results for Independent Variables Testing Hypotheses 

For the mean-adjusted and ARIMA methods, the variable BUB, testing the SBH, is highly negative 

and significant. Since the SBH states that underreactions (overreactions) to positive (negative) news should be 

less (more) pronounced in periods of speculative bubbles, the predicted sign for BUB is negative for decile I 

and positive for decile I 0. Thus, the negative coefficient obtained using the mean-adjusted and ARIMA 

methods agrees with the SBH for decile 1, but not for decile 10. However, using the market-adjusted method 

(Table 79) yields a positive and significant coefficient for BUB, which partially explains the decile I 0 

overreaction. 

For all three methods and in all models, GDP is highly negative and significant when using the sixty

day cumulative abnormal return as the dependent variable. If investors are more optimistic in periods of high 

economic growth, we would expect the underreaction (overreaction) in decile I (decile I 0) to be smaller 

(smaller) than it would be in periods of normal economic growth. Thus, there is strong evidence to support the 

EGH, regardless of the method used to estimate abnormal returns. 
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The variable JNT is marginally negative and significant in two models and marginally positive and 

significant in one model. Thus, there is not consistent evidence to support the IRH, at least in the aggregate. 

For the mean-adjusted and ARIMA methods, AOR, the magnitude of the initial reaction, has a positive 

and significant coefficient (with the exception of the Russell and Wilshire indexes for the ARIMA method) . For 

decile 1, this indicates that larger initial reactions are followed by larger movements in the same direction; for 

decile I 0, this indicates that larger absolute initial reactions are followed by smaller movements in the opposite 

direction. In other words, the long-term underreaction in decile I is more pronounced for larger initial reactions 

and the long-term overreaction in decile 10 is less pronounced for larger absolute initial reactions . 

In summary, the long-term results in tables 77 through 79 indicate provide strong evidence to support 

the Economic Growth Hypothesis. Furthermore, there is some evidence that the Speculative Bubbles 

Hypothesis explains some of the long-term underreaction in decile I. However, we find the opposite of the 

Overreaction Magnitude Hypothesis (OMH); larger initial reactions are followed by larger movements in the 

same direction. 

2.2.3 Decile 1 One-Day Cross-Sectional Regression Results 

The decile I cross-sectional regression results for all indexes and methods are displayed in tables 80 

through 82 . The first three rows in each of the three tables display the results for three separate models using the 

one-day cumulative abnormal return as the dependent variable . A detailed discussion of the results for the 

control variables JAN, MON, and VOL is omitted here, since their significance agrees with the results reported 

in the previous sections. 

2.2.3.1 Results for Independent Variables Testing Hypotheses 

This section discusses the one-day cross-sectional regression results for the BUB, GDP, JNT, and AOR 

variables, which are employed to test the Speculative Bubble Hypothesis (SBH), Economic Growth Hypothesis 

(EGH), Interest Rate Hypothesis (IRH), and the Overreaction Magnitude Hypothesis (OMH), respectively. As 

previously, since the mean-adjusted method suggests a one-day underreaction in decile I while the ARIMA and 
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market-adjusted methods suggest a one-day underreaction in decile I and a one-day overreaction in decile 10, 

the results for the latter two models are discussed collectively. 

Decile I regression results for the mean-adjusted method are displayed in Table 80. The variable 

BUB, measuring the thirty-day runup in the market prior to the initial reaction, is highly negatively significant 

in all one-day models. For example, for the Dow, a 1% runup in the index thirty days prior to the initial reaction 

leads to a -0.05% change in the abnormal returns on the following day, on average, for decile I news. Since the 

SBH states that the underreaction to positive news should be smaller in speculative periods, the predicted sign 

of this variable is negative in decile I . Thus, there is strong evidence to support the SBH in decile I for the 

mean-adjusted method. 

The variable GDP, which attempts to measure investor optimism or pessimism during periods of high 

economic growth, is only significant for the Dow when using the mean-adjusted method to estimate abnormal 

returns. The sign of this variable is positive. Since the EGH predicts a smaller underreaction in decile lin 

periods of high economic growth, the expected sign of this variable is negative, and there is no evidence to 

support the EGH. 

!NT, the last daily change in 90-day Treasury bill rates, tests the IRH, which states that investors are 

more optimistic in periods of decreasing interest rates and, consequently, should underreact to a lesser extent to 

positive news. Thus, the predicted sign of this variable is positive for decile I . /NT is never significant in any of 

the mean-adjusted regressions. Thus, there is no evidence, at least in the aggregate, to support the IRH. 

AOR tests the OMH, which states that large initial reactions are followed by large reversals. An 

examination shows that A OR is positive and significant in all models for the mean-adjusted method for the 

NYSE, Russell, and Wilshire indexes. For example, an increase in the initial reaction by I% leads to a 0.25% 

increase in the abnormal return on the following day for the NYSE. This fmding suggests that the degree of 

underreaction is larger for larger initial reactions. 

The one-day regression results for the ARIMA and market-adjusted methods, which documented a 

one-day overreaction in decile I, are displayed in tables 81 and 82 for each index. BUB is marginally negative 

and significant in only two models for the Dow, and in no models for any of the other indexes for the market

adjusted method, while it is negative and significant in all models for the ARIMA method. Since the SBH 
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predicts a smaller underreaction (or a larger overreaction) to decile I news, the predicted sign of this variable is 

negative. Thus, there is strong support for the SBH in the context of one-day overreactions. The only other 

significant variable in tables 81 and 82 is GDP, which has a significantly negative coefficient for the NYSE in 

all three models for the market-adjusted method and a significantly positive coefficient for the Dow in all three 

models for the ARlMA method. Since the EGH predicts a smaller degree ofunderreaction (or a larger degree 

of overreaction) to positive news, the predicted sign of this variable is negative, and there is, at best, only weak 

support for the EGH. 

In summary, the decile I one-day cross-sectional regression results for all three methods displayed in 

tables 80 through 82 provide evidence consistent with the Speculative Bubbles Hypothesis for positive news. 

Moreover, there is some evidence to support the Economic Growth Hypothesis for the market-adjusted method. 

Also, there is strong evidence for the mean-adjusted and ARlMA methods that larger initial reactions are 

followed by larger movements in the same direction for decile I news. 

2.2.4 Decile 1 Sixty-Day Cross-Sectional Regression Results 

All three methods used to estimate abnormal returns found significant underreactions to decile I over 

a sixty-day window. Hence, the results for the three methods are discussed collectively here. The last three rows 

of each panel in tables 80 through 82 present the regression results for three alternative models using the sixty

day cumulative abnormal return as the dependent variable. 

2.2.4.1 Results for Independent Variables Testing Hypotheses 

For the mean-adjusted and ARIMA methods, the variable BUB, testing the SBH, is highly negative 

and significant. Since the SBH states that underreactions to positive news should be less pronounced in periods 

of speculative bubbles, the predicted sign for BUB is negative in decile I. Thus, the negative coefficient 

obtained using the mean-adjusted and ARIMA methods agrees with the SBH for decile I . However, using the 

market-adjusted method (Table 82) yields a positive and significant coefficient for BUB for five of the six U.S. 

indexes investigated. This finding does not agree with the predictions of the SBH for long-term underreactions 

to positive news. 
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As for the aggregate results, there is evidence for all three methods and in all models that GDP is 

highly negative and significant when using the sixty-day cumulative abnormal return as the dependent variable. 

For example, a last quarterly percentage change in GDP of I% leads to a decrease in cumulative abnormal 

returns of - 1.46% in the S&P 500 index for the ARIMA method. Thus, there is strong evidence to support the 

EGH, and investors appear to be more optimistic in periods of high economic growth, regardless of the method 

used to estimate abnormal returns. 

The variable INTis not significant in any index for any of the methods used to estimate abnormal 

returns. Thus, there is no support for the IRH in decile I. 

For the mean-adjusted and ARIMA methods, AOR, the magnitude of the initial reaction, has a positive 

and significant coefficient in most of the models investigated. That is, larger initial positive reactions are 

followed by larger movements in the same direction. In other words, the long-term underreaction in decile 1 is 

more pronounced for larger initial reactions. 

In summary, the long-term results in tables 80 through 82 provide strong evidence to support the 

Economic Growth Hypothesis. Furthermore, there is some evidence that the Speculative Bubbles Hypothesis 

explains some of the long-term underreaction in decile I. However, we fmd no support for the Overreaction 

Magnitude Hypothesis (OMH). In fact, larger initial reactions are followed by larger movements in the same 

direction. 

2.2.5 Decile 10 One-Day Cross-Sectional Regression Results 

The decile I 0 cross-sectional regression results for all indexes and methods are displayed in tables 83 

through 85. The first three rows in each of the three tables display the results for three separate models using the 

one-day cumulative abnormal return as the dependent variable for all six U.S. indexes. 

2.2.5.1 Results for Independent Variables Testing Hypotheses 

The one-day cross-sectional regression results for the BUB, GDP, !NT, and AOR variables, which are 

employed to test the SBH, EGH, IRH, and OMH, respectively, are discussed in this section. Since the mean-
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adjusted method finds a one-day underreaction in decile 10, while the ARlMA and market-adjusted methods 

fmd a one-day overreaction in this decile, the results for the latter two models are discussed collectively. 

Decile I 0 regression results for the mean-adjusted method are displayed in Table 83 . The variable 

BUB, used to test the SBH, is not significant in any of the models examined for the mean-adjusted method. 

Since the SBH states that the underreaction to negative news should be smaller in speculative periods, the 

predicted sign of this variable is positive in decile 10. Thus, there is no evidence to support the SBH in decile 

10 for the mean-adjusted method. This is in stark contrast with the both the aggregate results and the results for 

decile I , which found strong support for the SBH. 

The coefficient of the variable GDP, which attempts to measure investor optimism or pessimism 

during periods of high economic growth, has a predicted negative sign for a decile 10 underreaction. The 

coefficient of GDP is negative and significant for the S&P 500 and Russell indexes when using the mean

adjusted method. The coefficient of this variable is never positive and significant in any of the models 

examined. Thus, there is strong support for the EGH for decile I 0 underreactions. 

!NT tests whether investors are more optimistic and underreact more to negative news in periods of 

decreasing interest rates . !NT is not significant in any of the models in Table 83, and there is no support for the 

IRH in decile 10. Without exception, AOR is negative and significant in all models examined in Table 83 . This 

means that the larger the absolute initial reaction to negative news is, the more positive is the subsequent one

day abnormal return. This fmding confirms the OMH, which states that reversals are larger for larger initial 

reactions. 

The one-day regression results for the ARIMA and market-adjusted methods, which documented a 

one-day overreaction in decile 10, are displayed in tables 84 and 85 for each index. As for the mean-adjusted 

method, there is little support for the SBH; BUB is marginally negative and significant in only one model (S&P 

500, market-adjusted method). The only other significant variable in tables 84 and 85 is AOR, which has a 

significantly negative coefficient for some models of the Dow, S&P 500, and the NASDAQ for the market

adjusted method, and for the Russell and Wilshire indexes for the ARlMA method. Thus, more negative initial 

reactions in decile I 0 are followed by larger subsequent one-day returns, which confrrms the OMH. 
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ln summary, the decile I 0 one-day cross-sectional regression results for all three methods displayed in 

tables 83 through 85 provide some evidence consistent with the EGH and the OMH. 

2.2.6 Decile 10 Sixty-Day Cross-Sectional Regression Results 

All three methods used to estimate abnormal returns found significant overreactions to decile I 0 over 

a sixty-day window. Hence, the results for the three methods are discussed collectively here. The last three rows 

of each panel in tables 83 through 85 present the regression results for three alternative models using the sixty

day cumulative abnormal return as the dependent variable. 

2.2.6.1 Results for Independent Variables Testing Hypotheses 

For the mean-adjusted and ARIMA methods, the variable BUB, testing the SBH, is highly negative 

and significant for all models in all indexes. Since the SBH states that overreactions to negative news should be 

more pronounced in periods of speculative bubbles, the predicted sign for BUB is positive in decile 10. Thus, 

the negative coefficient obtained using the mean-adjusted and ARIMA methods contrasts with the predictions 

of the SBH, which argued that a large negative reaction may cause a speculative bubble to burst, leading to a 

large negative overreaction. The results from the mean-adjusted and ARIMA methods suggest that investors 

remain optimistic in periods of speculative bubbles even when faced with high negative news arrivals. The 

results for the market-adjusted method displayed in Table 85, however, provide partial support for the 

predictions of the SBH; BUB is positive and significant for three indexes in eight of the eighteen models 

investigated for the six indexes. 

There is some evidence from the ARIMA and market-adjusted methods that higher GDP growth 

levels reduce the level of overreaction to negative news. For example, an increase of I% in the last quarterly 

GDP leads to a decrease of -1 .06% in the sixty-day cumulative abnormal returns for the Russell 3000 when 

using the ARIMA method to estimate abnormal returns. Thus, there is some support for the EGH, which states 

that investors are more optimistic in periods of high economic growth. 

The variable !NT is not significant in any index for any of the methods used to estimate abnormal 

returns. Thus, there is no support for the IRH in decile I 0. 
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For the mean-adjusted method, AOR, the magnitude of the initial reaction, has a positive and 

significant sign for the Dow, S&P 500, and NYSE indexes. This suggests that larger absolute initial reactions in 

decile 10 are followed by smaller returns over the subsequent sixty days, which lends no support for the OMH. 

However, the Dow and NYSE indexes for the ARIMA method (Table 84) reveal a negative and significant 

coefficient for AOR, which lends some support to the OMH. 

In summary, the long-term results in tables 83 through 85 provide some evidence to support the 

Economic Growth Hypothesis. Furthermore, there is some evidence that the Speculative Bubbles Hypothesis 

explains some of the long-term underreaction in decile 10; nevertheless, there is also some evidence that 

investors remain optimistic even to negative news arrivals in the face of a speculative market. The long-term 

cross-sectional analysis fmds no consistent support for the OMH and the lRH. 

2.2.7 Summary of Results for Six U.S. Stock Market Indexes 

A summary of the one- and sixty-day over- and underreaction results for the six U.S. indexes 

investigated here is provided in Table 86 for each method. The table also shows which hypotheses are 

supported when either under- or overreaction has been detected. In Table 86, a bold-printed "Y" indicates that 

the variable testing the hypothesis in question has the expected sign in at least two of the three models used the 

test the hypothesis for that index. A "Y" not in bold print indicates that the hypothesis was supported in only 

one of the models. A bold-printed "N" indicates that the variable testing the hypothesis had the opposite of the 

expected sign in at least two models, while an ''N" not in bold print indicates that the opposite of the expected 

sign was found in only one model. In Table 86, "-" means that no significance was found in any model for the 

variable testing the hypothesis in question. Panels A, B, and C of Table 86 summarize the decile I results for 

each index and each estimation method; Panels D, E, and F summarize the decile I 0 results for each index and 

each estimation method. 

2.2. 7.1 Summary of Reactions and Results of Hypotheses for Positive News Events (Decile 1) 

ln panels A, B, and C of Table 86, all three methods used to estimate abnormal returns reveal some 

evidence of short-term (one-day) and long-term (sixty-day) underreaction to positive news. However, the 
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market-adjusted method also shows some evidence of short-term overreaction in the Dow and S&P 500 

indexes. 

Panels A, B, and C of Table 86 show that the Speculative Bubbles Hypothesis (SBH) was supported 

for most indexes in the one-day window, regardless of the method used to estimate abnormal returns and 

regardless of whether under- or overreaction in that index was detected. Thus, it stands to reason that investors' 

over- or underreactions to positive news are contingent on the previous performance of the index in question. 

For the sixty-day window, the SBH is supported for the mean-adjusted and ARJMA methods, but not for the 

market-adjusted method. Overall, it appears that the predictions of the SBH for positive news events are 

fulfilled . 

For positive news events, the Economic Growth Hypothesis (EGH) is not supported for the one-day 

window. In fact, the opposite of the expected sign is found in two instances. This indicates that investors are not 

more optimistic in periods of high economic growth on the day following a very positive news arrival. For the 

sixty-day window, the EGH is supported for all three methods, although it is not supported in all instances. 

Thus, longer-term under- or overreactions to positive news are partially attributable to higher investor optimism 

in periods of high economic growth. 

There is little support for or against the Interest Rate Hypothesis (IRH) for positive news events . The 

IRH states that investors are more optimistic in periods of decreasing interest rates. Thus, there is no support for 

the IRH for positive news events. 

The Overreaction Magnitude Hypothesis (OMH) states that larger initial reactions are followed by 

larger reversals . For both the one-day and sixty days window and positive news events, a positive coefficient 

was found in multiple models. Thus, it appears that larger initial reactions are followed by larger subsequent 

returns, particularly in the case ofunderreaction to positive news. 

2.2.7.2 Summary of Reactions and Results of Hypotheses for Negative News Events (Decile 10) 

In panels D, E, and F of Table 86, the ARJMA and market-adjusted methods show some evidence of 

short-term (one-day) overreaction to negative news, while the mean-adjusted method shows some evidence of 

short-term underreaction. Over a sixty-day interval, however, the ARJMA and market-adjusted methods 
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document strong evidence of stock market overreaction, while no evidence of either under- or overreaction is 

found when using the mean-adjusted method. 

The panels show that the Speculative Bubbles Hypothesis (SBH) was supported neither in the short

nor in the long-term. In fact, in eight cases the opposite of the expected sign was found for the variable testing 

this hypothesis. Thus, it appears that investors continue to be optimistic even when faced with the arrival of 

very negative news if the market is in a speculative bubble. 

For negative news events, the Economic Growth Hypothesis (EGH) is supported for both the one-day 

and the sixty-day windows, although this is not the case in all instances. This indicates that investors overreact 

to a lesser extent to negative news (i.e., they are more optimistic) in periods of high economic growth. As for 

positive news events, there is little evidence to either support or contradict the Interest Rate Hypothesis (IRH) 

for negative news events. 

The Overreaction Magnitude Hypothesis (OMH) states that larger initial reactions are followed by 

larger reversals. For both the one-day and sixty days window and negative news events, the expected sign was 

found in multiple models. Thus, it appears that larger initial reactions are followed by larger subsequent 

reversals, particularly in the case of overreaction to positive news. 

3. Global Stock Market Index Over- or Underreaction 

3.1 Descriptive Statistics 

Descriptive statistics for the nineteen MSCI country indexes as well as the MSCI World Index are 

displayed in Table 87. Panels A and B show descriptive statistics for the daily market index levels and returns, 

respectively, for the indexes denominated in local currencies; Panels C and D show the same statistics for the 

twenty indexes denominated in U.S. dollars. From an investment perspective, foreign indexes denominated in 

local currencies reflect the perspective oflocal investors, while indexes denominated in U.S. dollars represent 

the investment perspective of U.S. investors in the foreign countries. 

Panel A shows the mean, standard deviation, minimum, and maximum for the MSCI index levels of 

each of the twenty local currency-denominated indexes. As Panel A shows, of the nineteen countries 

investigated, Argentina has the highest mean index level of about 2.65 million points (denominated in 
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Argentinean pesos); Argentina also has the highest standard deviation of about 560,332 points per day. Portugal 

exhibits the lowest mean index level of 109.08 (denominated in Portuguese escudos) per day, while Portugal 

and Austria have the lowest standard deviation of 55.44 points and 55.33 points (denominated in Austrian 

schillings), respectively. 

Although Panel A provides an initial feeling for the size and variability of the countries' individual 

indexes, Panel B allows for a more direct comparison, as it displays the same statistics for returns, rather than 

index levels. As shown in Panel B, Sweden has the highest mean index return of0.09% per day, while Japan 

has the lowest return of ---0.0 I%. The MSCI Argentina Index is the most volatile index, with a standard 

deviation of2.29%. The MSCI country index exhibiting the lowest standard deviation is Canada, with a 

standard deviation of0.78%. 

Panels C and D show the same statistics for the country indexes denominated in U.S. dollars. As Panel 

C shows, Hong Kong has the highest mean index level (denominated in U.S. dollars) of 4,394 points; Hong 

also has the highest standard deviation of I, 139 points. Portugal displays the lowest mean index level of 87.13 

points and the lowest standard deviation of36.08 points. ln terms of returns on the foreign indexes denominated 

in U.S. dollars (Panel D), the Netherlands, Sweden, and the U.S. exhibit the highest daily mean index return of 

0.07%. Furthermore, Argentina exhibits the highest standard deviation of2.29%, while the U.S. has the lowest 

standard deviation of0.80%. 

Tables 88 and 89 display the Pearson correlation coefficients between the nineteen country indexes 

and the MSCI World Index denominated in local currencies and in U.S. dollars, respectively. Tables 88 and 89 

show that virtually all possible index combinations are positively correlated at a significance level of at least 

0.0005 . Furthermore, the MSCI World Index is highly correlated with each of the indexes for the nineteen 

countries, using both local currency and U.S. dollar denominations. In both tables, France exhibits the highest 

correlation coefficients of all possible combinations with Germany, the Netherlands, and the United Kingdom. 

The lowest correlation coefficients for both local currencies and U.S. dollars are between Greece and the United 

States and Greece and Mexico. 
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3.2 Over- and Underreactions in the MSCI World Index 

Tests of the Overreaction Hypothesis (OH) for the MSCI World Index are displayed in tables 90 

through 93 . As discussed in Chapter 4 of this study, before investigating the relative over- or underreaction of 

each country relative to a global over- or underreaction, we will investigate the over- or underreaction in the 

MSCI World Index itself. Since Morgan Stanley computes the MSCI World Index denominated both in local 

currencies and in U.S. dollars, this study will employ both indexes. 

The only other difference between the tests of the U.S. overreaction hypothesis discussed in sections I 

and 2 of this study and the present analysis is that the market-adjusted method is not utilized here to estimate 

abnormal returns. Recall that the market-adjusted method estimated abnormal returns by subtracting the return 

on the MSCI World Index from the U.S. index return. Since the focus of this section is the investigation of the 

MSCI World Index itself, only the mean-adjusted and the ARIMA method are used here to estimate abnormal 

returns. 

3.2.1 Results for the MSCI World Index Denominated in Local Currencies 

Tests of the Overreaction Hypothesis for the MSCI World Index denominated in local currencies are 

displayed in tables 90 and 92. Table 90 displays the results for the mean-adjusted method, while Table 92 

displays the results for the ARIMA method. As shown in the top row of each table, neither method fmds an 

aggregate over- or underreaction in any of the eleven windows examined. Thus, it appears that both methods 

are adequate to forecast expected returns. 

Using the mean-adjusted method, there is strong evidence of short-term (one-day) underreaction in 

deciles I, 2, and 4. Furthermore, there is evidence of a short-term underreaction in decile 8, 9, and I 0. For 

example, an initial return of -1.03% in the MSCI World Index leads to, on average, a --0.20% abnormal return 

on the following day. Over a sixty-day window, these underreactions continue; deciles I , 2, and 3 exhibit 

strong evidence ofunderreaction to positive news, while deciles 9 and 10 show evidence of long-term 

underreaction to negative news in the 60- and 50-day windows. 
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These results, however, are largely absent in Table 92, which presents the results for the ARlMA 

method. ln fact, the only significant fmdings in this table are a one-day underreaction to negative news in decile 

9 and an overreaction to decile 10 in the 10, 20, 30, 40, 50, and 60 day windows. 

ln summary, tables 90 and 92 suggest that investors underreact to both positive and negative news in 

both the short- and the long-run. From an intuitive perspective, this suggests that foreign investors are cautious 

when interpreting positive news and negative news arrivals on a global basis. 

3.2.2 Results for the MSCI World Index Denominated in U.S. Dollars 

Tests of the OH for the MSCI World Index denominated in U.S. dollars are displayed in tables 91 and 

93 . Table 91 displays the results for the mean-adjusted method, while Table 93 displays the results for the 

ARIMA method. The top row of each table shows that neither method fmds an aggregate over- or 

underreaction in any of the eleven windows examined. Thus, both methods appear to adequately forecast 

expected returns. 

Table 91 reveals strong evidence of short-term (one-day) underreaction in deciles I, 2, and 3 when 

using the mean-adjusted method. Furthermore, there is evidence ofunderreaction in deciles 8, 9, and 10. For 

example, an initial return of 1.02% in the MSCI World Index leads to, on average, a 0.17% abnormal return on 

the following day for the mean-adjusted method. Over a sixty-day window, these underreactions continue; 

deciles I and 3 exhibit evidence ofunderreaction to positive news, while deciles 9 and 10 show evidence of 

long-term underreaction to negative news. 

The results discussed in the previous paragraph are absent in Table 93, which presents the results for 

the ARIMA method. ln fact, neither the one-day nor the sixty-day cumulative abnormal returns are significant 

in either deciles 1 or I 0 using this method. 

In summary, tables 91 and 93 suggests that investors underreact to both positive and negative news in 

both the short- and the long-run. From an intuitive perspective, this suggests that U.S. investors are cautious 

when interpreting positive news and negative news arrivals . Thus, from either a local or a U.S. investment 

perspective, investors underreact both to extremely positive and extremely negative news. 
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3.2.3 Filter Rules for the MSCI Index and the Mean-Adjusted Method 

Since the mean-adjusted method documented significant underreactions in sections 3.2.1 and 3.2.2 

while the ARIMA method did not, filter rules are developed here to further investigate the significance of these 

fmdings. Tables 94 and 95 present the filter rules developed for the MSCI World lndex denominated in local 

currencies and in U.S. dollars, respectively, using the period January I, 1996 to December 31, 1997 as the out

of-sample period. Since underreaction was detected for both World indexes when using the mean-adjusted 

method, the filter rules states to purchase decile I if the nominal return on the MSCI index is greater than the 

minimum nominal return in decile . To profit from the underreaction in decile I 0, the filter rule states to short

sell the World Index ifthe nominal return on a given day is less than the maximum nominal return in decile 10. 

Filter rules are only applied to the mean-adjusted method. 

Table 94 shows that foreign investors can profit substantially over a one-day window from the 

underreaction in both deciles I and 10. Specifically, if an investor purchases the MSCI World Index 

denominated in local currencies after a day when the index return is 0.72% or greater, he or she will earn 0.25% 

during that day. Armualized, this represents a return of 146%! If an investor short-sells the World Index after a 

day when the index return is -0.51% or less, he or she will earn 0.17% on the following day, which represents 

an armualized return of 84%. Over a sixty- day window, investors can profit from the positive underreaction, 

but not from the negative underreaction. Specifically, decile I investors could earn a nominal return of 4.99% 

over a sixty-day window when purchasing the MSCI World Index according to the filter rule developed here. 

This represents an armualized return of34%. 

Table 95 displays the filter rule results from a U.S. investment perspective. The results are virtually 

identical to those displayed in Table 94. ln particular, if U.S. investors purchase the MSCI World lndex 

denominated in U.S. dollars after a day when the nominal return on that index exceeds 0.58%, they would earn 

a nominal return of 0.32% on that day, on average, representing an armualized return of216%. If U.S. investors 

short-sell the World lndex after a day when the nominal return on the index was -0.62% or less, they would 

earn a nominal return of0.14% on that day, which represents an armualized return of65%. Furthermore, U.S. 

investors can profit from the underreaction in decile I, but not in decile I 0, over a sixty-day window. 
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Specifically, they earn, on average, nominal returns of 4.18% sixty days after the initial reaction, representing 

an annualized return of28%. 

In summary, tables 94 and 95 suggest that the filter rules developed here using the mean-adjusted 

method worked well for a one-day window over the 1996-1997 period, allowing foreign and U.S. investors to 

earn very high nominal returns, on average. 

3.3 Relative Under- or Overreactions for Nineteen Individual Countries 

The relative under- or overreaction of the nineteen individual countries in response to a global under

or overreaction is displayed in tables 96 through 171 . Tables 96 through 114 display the results for a local 

investment perspective (i.e., the indexes are denominated in local currencies) using the mean-adjusted method, 

while tables 115 through 133 display the results for a U.S. investment perspective using the mean-adjusted 

method. Tables 134 through 152 and 153 through 171 display the relative under- and overreactions for the local 

and U.S. investment perspectives, respectively, using the ARIMA method. 

3.3.1 Summary of Relative Under- or Overreaction Results for Nineteen Individual Countries 

Results for the mean-adjusted method and a local investment perspective are displayed in tables 96 

through 114; results for the ARIMA method and a local investment perspective are displayed in tables 134 

through 152. Although the results from these tables will be summarized shortly, note from all of the tables that 

the results are concentrated in the extreme deciles 1 and 10. Thus, the larger the initial reaction in the MSCI 

World Index is, the larger is the under- or overreaction of individual countries relative to the World Index. For 

example, in Table 96, the MSCI Argentina Index underperforms the MSCI World Index by 3.21 abnormal 

percentage points sixty days after an extremely positive movement in the World Index. Since the initial reaction 

in the MSCI World Index was highly positive, the MSCI Argentina Index overreacted relative to the World 

Index. Furthermore, the MSCI Argentina Index underperforms the MSCI World Index by 5.77 abnormal 

percentage points sixty days after an extremely negative movement in the World Index. Since the initial 

reaction in the MSCI World Index was highly negative, the MSCl Argentina Index underreacted relative to the 

World Index. The remaining numbers in the tables are interpreted similarly. 
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Rather than discussing the tables displaying the results from a local investment perspective for each 

country individually, the one- and sixty-day relative over- and underreactions are summarized in Table 172. 

Panel A of Table 172 summarizes the results for the mean-adjusted method, while Panel B summarizes the 

results of the A RIMA method. Table 173 summarizes the same results for the U.S. investment perspective. 

As shown in tables 172 and 173, most countries underreact to both positive (decile I) and negative 

(decile 10) news relative to the MSCI World Index one day after that information is released. Conversely, over 

a sixty-day window, most countries overreact to positive news and underreact to negative news relative to the 

MSCI World Index. Furthermore, these results are robust whether a local or a U.S. investment perspective is 

taken and to whether the market-adjusted or ARlMA method is used to estimate abnormal returns. 

Panels A and B of Table 172 show that, from a local investment perspective, the countries always 

exhibiting a one-day underreaction to positive news, regardless of the method used to estimate abnormal 

returns, are Australia, Hong Kong, and Japan. Australia, Austria, Denmark, Germany, Greece, Hong Kong, 

Japan, and Sweden always exhibit a one-day underreaction to negative news. Thus, as for the one-day results 

for the MSCI World Index, it appears that local investors underreact to both positive and negative news arrivals 

relative to the MSCI World Index. 

Table 172 also shows that the sixty-day overreaction to positive news is less consistent; only Hong 

Kong overreacts relative to the World Index for both methods. However, the sixty-day relative underreaction to 

negative news is more pronounced; Australia, Canada, Denmark, France, Germany, Hong Kong, the 

Netherlands, and Portugal exhibit a relative sixty-day underreaction to negative news for both estimation 

methods. In the long-term, the overreaction to positive news and underreaction to negative news indicates a 

high degree of foreign investor optimism. 

From a U.S. investment perspective, Panels A and B ofTable 173 show that Australia, Austria, 

Germany, Hong Kong, and Japan always underreact relative to the MSCI World Index for decile I news and a 

one-day interval, while Australia, Austria, France, Germany, Hong Kong, Japan, the Netherlands, Norway, and 

Sweden always underreact relative to the MSCI World Index for decile 10 news and a one-day interval. Thus, 

as for the one-day results for the MSCI World Index and a local investment perspective, it appears that U.S. 
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investors underreact to both positive and negative news arrivals relative to the MSCI World Index in the short 

run . 

Table 173 also shows that the sixty-day overreaction to positive news is more pronounced from a U.S. 

investment perspective; Australia, France, the Netherlands, Portugal, and the United Kingdom reveal strong 

evidence of a sixty-day relative overreaction to positive news. Australia, Canada, France, Hong Kong, the 

Netherlands, Norway, Portugal, Sweden, and the United Kingdom underreact relatively to the World Index for 

negative news arrivals over a sixty-day window, whether the mean-adjusted or the ARIMA method is used to 

estimate abnormal returns. Thus, as for the local investment perspective, it appears that U.S. investors overreact 

(relative to the world) for positive news, but underreact (relative to the world) for negative news. Both of these 

findings are consistent with U.S. investor optimism. 

In conclusion, results for the relative country under- and overreactions reveal strong evidence of 

underreaction to positive and negative news in the short-term. Moreover, there is strong evidence that investors 

overreact to positive news in the long-term but underreact to negative news in the long-term relative to the 

World Index. These results are robust whether the mean-adjusted or the ARIMA method is used to estimate 

abnormal returns and whether a local or a U.S. investment perspective is taken. 

3.3.2 Filter Rules for Countries' Relative Under- and Overreactions 

Tables 174 and 175 show the results for filter rules for the mean-adjusted method based on the results 

presented in the previous section. Table I 74 displays the results for local currency denominations, while Table 

175 displays the results for U.S. dollar denominations. Results for the ARIMA method are virtually identical to 

the ones displayed in tables 174 and 175 and are therefore not shown here separately but are available upon 

request. The filter rules state to purchase (short sell) the country index on the day following a large positive 

return for the MSC1 World Index if a relative underreaction (overreaction) was found for that country. The fi Iter 

rules state to purchase (short sell) the country index on the day following a large negative return for the MSCI 

World Index if a relative overreaction (underreaction) was found for that country. 
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3.3.2.1 Local Investment Perspective 

From a local investment perspective, filter rule results are particularly pronounced in the short-tenn 

for both deciles I and 10 for Australia, Germany, Hong Kong, and Japan (panels B, G, I, and K ofTable 72). 

Notice from Panel A of Table 172 that these are the only countries that exhibit a short-term one-day relative 

underreaction in both deciles I and I 0. Thus, the filter rules provide very large nominal returns for the countries 

for which the mean-adjusted method found a significant degree ofunderreaction in deciles 1 and 10. For 

example, an Australian investor that purchased the Australia Index on the day following an increase in the 

MSCI World Index of0.72% or more would have realized a return of0.50% on that day, on average, over the 

period January I, 1996 to December 31, 1997. The investor would have a realized a return of 0.80% on the day 

following a decline in the MSCI World Index of 0.51% or more had he or she short sold the MSCI Australia 

Index. 

Table 174 also shows that local investors would have realized substantial nominal returns on the day 

following a very large decline in the MSCI World Index had they short-sold the country indexes for Austria, 

Denmark, France, Greece, Norway, and Sweden. Notice from Panel A of Table 172 that France and Norway 

are the only two of these six countries that did not exhibit a significant one-day relative underreaction. Thus, 

applying the filter rules developed here would have worked over the 1996 to 1997 period. For example, an 

Austrian investor short-selling the MSCI Austria Index on a day following a decline in the MSCI World Index 

of 0.51% or more would have realized a nominal return of 0.40% on that day. 

In the long-run, the filter rule results are less pronounced, and it does not appear the local investors 

could have profited from a sixty-day relative underreaction in decile I 0, with the exception of Hong Kong. For 

a sixty-day relative overreaction in decile I, however, local investors would have been profitable for Australia, 

Germany, and Italy. 

In summary, the results in Table 174 suggest that local investors would have profited from the filter 

rules developed here over at least a one-day window for relative underreactions to both positive and negative 

news in their country's MSCI index over the period January I, 1996 to December 31 , 1997. 
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3.3.2.2 U.S. Investment Perspective 

From a U.S. investor's perspective (Table 175), filter rule results are particularly pronounced in the 

short-term for both deciles I and 10 for Australia, Austria, Germany, Hong Kong, and Japan. Notice from Panel 

A of Table 173 that these are the only countries that exhibit a short-term one-day relative underreaction in both 

deciles I and I 0. Thus, as for the foreign investment perspective, the filter rules provide very large nominal 

returns for the countries for which the mean-adjusted method found a significant degree of underreaction in 

deciles I and 10. For example, a U.S. investor that purchased the Austria Index on the day following an 

increase in the MSCI World Index of0.58% or more would have realized a return of0.39% on that day, on 

average, over the period January I, 1996 to December 31 , 1997. The U.S. investor would have a realized a 

return of0 .40% on the day following a decline in the MSCI World Index of0.62% or more by short-selling the 

MSCI Austria Index. 

Table 175 also reveals that local investors would have realized substantial nominal returns on the day 

following a very large decline in the MSCI World Index had they short-sold the country indexes for Denmark, 

France, Norway, Sweden, and the United Kingdom. Notice from Panel A of Table 174 that all of these 

countries exhibited short-term underreaction to decile 10 news. Thus, applying the filter rules developed here 

would have provided U.S. investors with substantial nominal returns over the 1996 to 1997 period. For 

example, a U.S. investor short-selling the MSCI France Index on a day following a decline in the MSCI World 

Index of0.62% or more would have realized a nominal return of0.27% on that day. 

In the long-run, the filter rule results are less pronounced; it does not appear that U.S. investors could 

have profited from a sixty-day relative underreaction in decile 10, again with the exception of Hong Kong. For 

a sixty-day relative overreaction in decile I, however, local investors would have been profitable for Australia, 

Germany, and Spain. Moreover, U.S. investors would have profited from a sixty-day relative overreaction in 

decile 10 for Italy and the United States. Notice from Panel A ofTable 173 that Italy and the U.S. are the only 

two countries that exhibited a sixty-day overreaction. Thus, the filter rules would have worked well over the 

1996 to 1997 for a relative long-term overreaction to bad news. 

In summary, the results in Table 175 suggest that U.S. investors would have profited from the filter 

rules developed here over at least a one-day window for relative underreactions to both positive and negative 
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news in their country's MSCI index over the period January I, 1996 to December 31 , 1997. Furthermore, U.S. 

investors would have profited from a relative long-term underreaction. 

3.3.3 Explaining Variation in Relative Country Under- or Overreaction 

ln order to test the hypotheses developed in chapter 4 of this study to explain the relative under- or 

overreaction of individual countries, a cross-sectional analysis is conducted next. For the reader 's convenience, 

the cross-sectional model is reproduced below: 

RCARRpiJmw = bo + ~MON +~JAN + b3CBUB1 + b4CGDP1 + b5CINT1 

+ b6SIZE1 + ~LIQUID1 + bgVOL1 + ~EXCH1 + ~ 0RAORp1Jm + 7]1 

(10) 

where 

country j's relative cumulative abnormal reversal return for cumulative window w, 

portfolio p, and for a global overreaction on day t; abnormal returns were computed 

using method m, 

MON a dummy variable equal to unity if the global initial reaction on day t occurred on a 

Monday and zero otherwise, 

JAN a dummy variable equal to unity if the global initial reaction on day t occurred in 

January and zero otherwise, 

the recent market performance of the MSCI Country Index for country j , measured 

as the total return over the 30 trading days preceding the overreaction, 

CGDP1 the last quarterly percentage change in GOP for country j , 

CIN0 the last change in country j's short-term government interest rate, 

SIZE; the logarithm of the last daily market capitalization of country j preceding the 

World Index over- or underreaction, 

the natural logarithm of the last daily average trading volume in country j preceding 

the World Index over- or underreaction, 

country}' s risk, measured as the standard deviation of its index return beginning 
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EXC~ 

thirty trading days prior to the over- or underreaction and ending thirty trading days 

thereafter, and 

country j' s exchange rate risk, measured as the standard deviation of its exchange 

rate movements sixty trading days preceding the World Index Overreaction, and 

country j's relative abnormal overreaction returns for portfolio panda global 

overreaction occurring on day t; abnormal returns are computed using method m. 

Equation (10) is applied to all countries' data points collectively as opposed to each individual 

country. This allows us to test both the factors explaining varying degrees of under- or overreaction within each 

country and across all countries examined. 

3.3.3.1 Mean Levels of Cross-Sectional Variables 

Before Equation (10) is estimated, it is useful to examine the differing levels ofthe cross-sectional 

variables identified above. This will be useful in interpreting the cross-sectional results discussed later in this 

chapter. 

Table 176 presents the mean levels of the CGDP, CINT, and EXCH variables, which are independent 

of both the method used to estimate abnormal returns and the currency denominations. Table 177 presents the 

mean levels of CBUB, SIZE, VOL, and LIQUID, which are contingent on whether local- or U.S.-dollar 

denominated indexes are utilized. In Table 177, note that the SIZE and LIQUID variables are presented before 

applying the natural logarithm. 

As shown in Table 176, Greece had the highest average quarterly percentage change in GDP (CGDP) 

of 12.41 %; the lowest quarterly percentage change in GDP was reported by France, with only 0.13%. All 

countries, except for Hong Kong and the U.S., experienced an average decline in their interest rates (CIN7) . 

The highest mean decline was reported by Italy, with an average daily interest rate decrease of0.70% 

percentage points. Hong Kong had the highest mean daily change in its short-term interest rate of0.24%. The 

highest exchange rate volatility (EXCH) was found for the Mexican peso vis-a-vis the U.S. dollar, with a 
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volatility of0.87%. The lowest volatility other than the U.S. was found for Argentina and Hong Kong, with 

standard deviations of0.10% and 0.17%, respectively. 21 

Panel A of Table 177 presents the mean levels of the four cross-sectional variables CBUB, SIZE, VOL, 

and LIQUID, denominated in local currencies. The highest average thirty-day runup in local currency-

denominated indexes (CBUB) is reported for Sweden, with an average runup of3 .18%. The lowest runup is 

reported for Austria, with only 0.30%. The largest total market capitalization (in local currencies, SIZE) is 

reported for Japan, with roughly 339 trillion Japanese yen. In local currency terms, Argentina has the lowest 

market capitalization, with only 41 billion Argentinean pesos. The local currency-denominated MSCI 

Argentina Index exhibits the highest volatility of all countries examined here (VOL) , with 1.73%, while Canada 

and the United States have the lowest volatility with 0.60% and 0.65%, respectively. Lastly, the most liquid 

foreign market in local currency denominations (LIQUID) is the United Kingdom, with an average daily 

trading volume of 506 billion British pounds; the least liquid foreign market in local currency denominations is 

Austria, with only 697 million Austrian schillings. 

Panel B of Table 177 shows the mean levels of the cross-sectional variables for the U.S. dollar-

denominated MSCI indexes. Note that Sweden and Austria still have the highest and lowest levels of market 

runups, respectively, and that the order of CBUB remains roughly the same for the countries examined here. 

However, the most volatile U.S. dollar index is now Mexico, a change undoubtedly attributable to the high 

exchange rate volatility of the Mexican peso (0.87%). The country with the lowest index volatility is now the 

United States (0.65%) followed closely by Canada (0.69%). 

In U.S. dollar terms, the smallest country (in terms of market capitalization) is Greece, with about 12.5 

million dollars. By an order of magnitude, the U.S. is the largest country in terms of market capitalization, with 

approximately 5 trillion dollars. Furthermore, when exchange rates are taken into consideration, the least liquid 

index (in terms of average daily trading volume) is Greece, with only $3 million. The most liquid markets are 

the U.K. and U.S. markets, with average daily trading volumes of $790 billion and $417 billion, respectively. 

21 This is not surprising, since both Argentina and Hong Kong have currency boards which tie the Argentinean 
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3.3.3.2 Pearson Correlation Coefficients Between Cross-Sectional Independent Variables 

Tables 178 through 183 display the Pearson correlation coefficients between the ten independent 

variables used in Equation ( 1 0). Panels A and B of Table 178 present the correlation coefficients for the local 

currency and U.S. dollar-denominations, respectively. The panels display the correlation coefficients for all 

variables except for RAOR, the initial relative reaction, which is contingent on the method used to estimate 

abnormal returns; the correlation coefficients between RAOR and the other nine cross-sectional variables are 

displayed in Panels A and B of Table 179 for local currency and U.S. dollar-denominations, respectively. 

Tables 180 through 183 present the Pearson correlation coefficients for deciles I and I 0 separately for the 

mean-adjusted and ARIMA methods. 

Overall, the correlation coefficients in Tables 178 through 183 suggest a high degree of correlation of 

the variables CBUB, CGDP, SIZE, LIQUID, VOL , and EXCHwith thee remaining cross-sectional variables. 

Hence, to avoid potential problems of multicollinearity, two additional models will be utilized for each 

regression model. 

3.3.3.3 Cross-Sectional Regression Results 

Results from estimating Equation (1 0) are displayed in tables 184 through 189. Tables 184 and 185 

present the results for the cross-sectional regression for deciles 1 and 10 combined using the mean-adjusted and 

the ARIMA method, respectively. Tables 186 and 187 and tables 188 and 189 contain the same information as 

tables 184 and 185, except that the focus is now on decile 1 only (tables 186 and 187) and decile I 0 only (tables 

188 and 189), respectively. 

Recall from sections 3.3.1 and 3.3.2 that the fmdings for most countries for which a relative under- or 

overreaction was found indicated a one-day underreaction to both decile I and decile 1 0 news. Furthermore, a 

sixty-day relative underreaction was found for decile I 0 and a sixty-day relative overreaction was found for 

decile 1. The results discussed below are interpreted with these fmdings in mind. 

peso and the Hong Kong dollar to the U.S. dollar. 
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3.3.3.3.1 Aggregate Cross-Sectional Results 

Tables 184 and 185 display the aggregate cross-sectional regression results for the mean-adjusted and 

ARlMA methods, respectively. The first three rows in each table present the results using the one-day relative 

cumulative abnormal return as the dependent variable. Due to the high correlations reported in the previous 

section, two additional models were utilized. The first model omits the variables CBUB and CGDP, while the 

second model omits the variables JAN, SIZE, and LIQUID. In each table, Panel A presents the results from a 

local currency perspective, while Panel B presents the results from the perspective of a U.S. investor. 

3.3.3.3.1.1 Aggregate One-Day Cross-Sectional Regression Results (Local Investor's Perspective) 

Using either the mean-adjusted or the ARIMA methods, the following variables contribute 

significantly to local investors' relative one-day underreaction to positive and negative news: CBUB, CINT, and 

RAOR. These variables are discussed next. 

CBUB, the thirty day runup in the country indexes, seeks to test the Speculative Bubbles Hypothesis 

(SBH). According to this hypothesis, investors in countries with relatively large speculative bubbles contribute 

less to a relative underreaction to either positive or negative news. Thus, the expected sign of this variable is 

negative for decile 1 and positive for decile 10. Since CBUB has a negative coefficient in Panel A of tables 184 

and 185, there is partial evidence to support the SBH. 

CJNT, the last daily change in the countries' short-term interest rates prior to a global over- or 

underreactions, seeks to test the Interest Rate Hypothesis (IRH), according to which investors in countries with 

decreasing interest rates are more optimistic. Since the analysis presented here has documented a relative 

underreaction to positive news (pessimism) and to negative news (optimism), the IRH has a predicted positive 

sign for decile I and a predicted positive sign for decile I 0. The results in tables 184 and 185 therefore confmn 

the IRH. For example, for a one percentage point decrease in a country's short-term interest rate, the 

underreaction of that country relative to a global reaction to positive (negative) news decreases (increases) by 

0.10% on the day following a global reaction. 

RAOR, the initial abnormal return of a country relative to the global abnormal return, tests the 

Overreaction Magnitude Hypothesis (OMH) on a relative basis. That is, the larger the initial relative reaction, 
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the larger the reversal. Panel A of tables 184 and 185 show that RAOR has the predicted negative sign for the 

ARIMA method, but a significant positive coefficient for the mean-adjusted method. Thus, there is some 

support for the OMH for the ARIMA, but not for the mean-adjusted method. 

In summary, there is strong support for the IRH to explain individual countries' relative one-day 

underreactions to both positive and negative news arrivals from the perspective of local investors. Furthermore, 

there is some support for the OMH when using the ARIMA method to estimate abnormal returns and for the 

SBH for decile I news. 

3.3.3.3.1.2 Aggregate One-Day Cross-Sectional Regression Results (U.S. Investor's Perspective) 

Results from a U.S. investment perspective are presented in Panel B of tables 184 and 185. The results 

for the CBUB, CINT, and RAOR are identical to the results discussed in the previous ·section. However, from a 

U.S. investment perspective, SIZE, LIQUID, and EXCH also appear to have some explanatory power. These 

variables are discussed next. 

SIZE, the total market capitalization of each country on a given day, attempts to test the Small Country 

Effect Hypothesis (SCE). Richards (1997) found that small countries experience larger long-term reversals than 

relatively large countries. Furthermore, investors in small countries are likely to be Jess informed, leading to a 

high degree of uncertainty and pessimism. Thus, the predicted coefficient of SIZE to a relative underreaction in 

decile I (decile I 0) is negative (negative). SIZE has the predicted negative coefficient in model 1 for both the 

mean-adjusted and ARIMA methods. Thus, there is some support for the SCE Hypothesis. 

LIQUID, the average daily trading volume of each country, seeks to test the Market Liquidity 

Hypothesis (MLH), which states that less liquid markets are less informed than more liquid markets. 

Consequently, the predicted sign of liquid for decile 1 and 10 underreactions is negative. As shown in Panel B 

ofTable 185, LIQUID has a marginally significant positive coefficient in one model. Thus, it appears that 

investors in less liquid markets underreact Jess to positive news and more to negative news. Consequently, there 

is no support for the MLH. 

In summary, the one-day cross-sectional regression results provide strong support for the IRH, as well 

as partial support for the OMH, SBH, and SCE hypotheses from a U.S. investor's perspective. While there is no 
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support for the MLH as defmed here, it appears that U.S. investors investing in less liquid markets are more 

cautious to both positive and negative news arrivals on a global basis. 

3.3.3.3.1.3 Aggregate Sixty-Day Cross-Sectional Regression Results (Local Investor's Perspective) 

The aggregate cross-sectional results using the sixty-day relative cumulative abnormal return as the 

dependent variable are displayed in the last three rows of each panel in tables 184 and 185 . Results from a 

foreign investment viewpoint are displayed in Panel A of each table. Recall from Table 173 that the majority of 

countries exhibited a sixty-day relative overreaction to decile I news and a sixty-day underreaction to decile I 0 

news. Thus, the coefficients of the independent variables must be interpreted differently. 

As for the one-day results for local investors, the CBUB, CJNT, and RAOR variables remain 

significant with the same negative sign as for the one-day returns using either method to estimate abnormal 

returns. The interpretation of the coefficients of these variables for decile 10 remains identical to the 

interpretation in section 3.3 .3 .3 .1 .1, as both the one-day and sixty-day results indicate an underreaction for the 

majority of countries. For decile I , CBUB has an expected negative coefficient, as the overreaction to positive 

news is expected to be less pronounced in speculative periods. Thus, there is strong support for the SBH in the 

long-term for decile I (but not for decile 10). CJNT, which only exhibits a positive coefficient in two models for 

the ARIMA method, is expected to have a positive coefficient in both deciles 1 and 10. Thus, there is strong 

support for the IRH in both deciles 1 and 10 for the ARIMA method in the long-term. Since the RA OR variable 

predicts a reversal, it always an expected negative coefficient, and the OMH is only supported in the ARIMA 

method. 

In addition to the variables that were also significant for the one-day abnormal return, CBUB has a 

significant negative coefficient in all models in which it was included. The Economic Growth Hypothesis 

(EGH) predicts that countries with higher economic growth are more optimistic and contribute more to a 

relative overreaction in decile I (expected negative coefficient) and more to a relative underreaction in decile 10 

(expected negative coefficient). Since CGDP has the expected negative coefficient in all models, there is strong 

support for the EGH; investors in countries with higher economic growth rates are more optimistic than 

countries with relatively low economic growth. 
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From a local investment perspective, LIQUID has a significant negative coefficient in four models, 

which supports the MLH in both deciles. EXCH has a significant positive coefficient in six models. The 

Volatile Exchange Rate Hypothesis (VEH) states that countries with more volatile exchange rates should 

require higher rates of return (in accordance with Harvey ( 1995)) than countries with relatively stable exchange 

rates due to higher levels of exchange rate risk. Thus, the relative long-tenn overreaction in decile I should be 

less pronounced in countries whose currencies exhibit high exchange rate volatility (i.e., the expected sign is 

positive). Similarly, the relative long-tenn underreaction in decile I 0 should be less pronounced for these 

countries (i.e., the expected sign is positive). Thus, there is a strong support for the VEH from a local 

investment perspective for both deciles I and I 0; apparently, investors located in countries with very volatile 

exchange rate contribute more to global overreactions to positive and less to global underreactions to negative 

news. 

ln summary, the sixty-day cross-sectional results from a local investment perspective suggest strong 

evidence for the SBH, the IRH, the EGH, the MLH, and the VEH. Furthennore, there is some support for the 

OMH when using the ARIMA method to forecast returns. 

3.3.3.3.1.4 Aggregate Sixty-Day Cross-Sectional Regression Results (U.S. Investor's Perspective) 

From a U.S. investment perspective, the results for the CBUB, CGDP, EXCH, and RAOR variables 

are identical to the results for the local investment perspective presented in Panel A of tables 182 and 183. 

Thus, the SBH, EGH, and VEH are strongly supported, and there is support for the OMH from the ARlMA 

method. 

The positive coefficient of CJNT in the AR1MA method supports the IRH, but the negative coefficient 

in two models for the mean-adjusted method does not. Thus, there is no consistent support for the IRH from a 

U.S. investment perspective. 

LIQUID, the countries' average daily trading volume, has a positive coefficient in all models from a 

U.S. investment perspective. This is in stark contrast to the negative coefficients reported for the local 

investment perspective. This fmding does not support the MLH for U.S. investors and indicates that less liquid 
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foreign countries overreact less to positive news arrivals and underreact more to negative news arrivals. In other 

words, less liquid foreign markets are uncharacteristically optimistic in light of global news arrivals . 

SIZE, the total market capitalization of the foreign countries, is the only variable significant for the 

U.S., bot not for the foreign, investment perspective. In all four models in which this variable was included, it 

has a significant negative coefficient. Recall that the SCE states that investors in small foreign countries are less 

well-informed and may therefore be more pessimistic than investors in larger countries . The negative 

coefficient indicates a smaller relative overreaction to positive news and a smaller relative underreaction to 

negative news for smaller countries. This result indicates a higher degree of pessimism for smaller countries 

and confirms the SCE. 

In summary, the one-day cross-sectional regression results provide strong support for the SBH, EGH, 

SCE, and VEH, as well as partial support for the OMH. There is no consistent support for the IRH and the 

MLH from a U.S. investment perspective. 

3.3.3.3.2 Decile 1 and Decile 10 Cross-Sectional Results 

The results for the cross-sectional regression results using both the one-day and sixty-day abnormal 

returns as dependent variables from both a local and a U.S. investment perspective discussed in the previous 

four sections are summarized in Table 188, Panel A. 

As opposed to discussing each of the variables for the separate cross-sectional regressions of decile I 

and decile I 0 independently, panels 8 and C of Table 188 summarize the predicted sign of each cross-sectional 

variable used to test the hypotheses presented in Chapter 3 of this study. The actual sign of each coefficient is 

then displayed for both the mean-adjusted and ARIMA methods and for the one-day and sixty-day cumulative 

abnormal returns used as dependent variables. 

As shown in panels 8 and C ofTable 188, the results for deciles I and 10 individually are Jess 

supportive of the hypotheses than the aggregate results just discussed. For decile I (Panel B), there is some 

support for the SBH for the one-day interval from a U.S. perspective and strong support for the SBH for the 

sixty-day interval from both a local and a U.S. investment perspective. The results for Decile 10 (Panel C) 

indicate that CBUB has the opposite of the expected sign in each case. This is very similar to the results 
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reported for the U.S. ; U.S. and local investors remain optimistic in speculative periods even when faced with 

very negative news. Consequently, investors in countries with larger speculative bubbles contribute more to 

negative global underreactions (optimism) and more to positive global overreactions (optimism). 

Panels B and C also reveal support for the EGH. For decile I, the support is weaker than for decile I 0, 

as CGDP has the expected sign only for the sixty-day interval and primarily for the local investment 

perspective. For decile I 0, however, the EGH is supported for both intervals, perspectives, and methods . Thus, 

it appears that investors in countries with higher economic growth rates are more optimistic and tend to 

overreact more (less) to positive (negative) information than investors in countries with lower economic growth 

rates . 

Support for the IRH is rather weak. Panel B (decile I) displays some support for the IRH in the one

day interval from a local investment perspective, while Panel C (decile 10) shows that CINThas the opposite of 

the expected sign in the long-term for both perspectives using the mean-adjusted method. Thus, there is no 

consistent support for the notion that investors in foreign countries with decreasing interest rates are more 

optimistic than investors in countries with increasing interest rates. 

SIZE has a predicted negative sign. However, a positive sign is found for this variable for both the 

U.S. and local investment perspectives over the sixty-day interval using the mean-adjusted method. However, 

for decile I and the U.S. perspective, SIZE has the expected negative sign for the ARIMA method over the 

sixty-day interval. Similar contradictory results are reported for LIQUID, the average daily trading volume. 

Thus, there is little support for the notion that investors in smaller or less liquid countries are more uncertain 

than investors in larger countries. 

EXCH has the predicted positive sign for both deciles I and I 0 in the long-term in all cases, and it has 

a positive sign for the one-day interval in decile I from a U.S. investment perspective. Thus, there is strong 

support for the notion that countries with more volatile exchange rates require higher rates of return than 

countries with less volatile exchange rates, particularly from a U.S. investment perspective. 

RAOR, the magnitude of the initial relative reaction, shows no consistent evidence to support the 

OMH, that larger initial reactions are followed by larger reversals. Thus, there is little evidence to support the 

OMH. 
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In summary, the results presented in Table 188 suggest strong evidence of the SBH, EGH, and VEH 

to explain the relative one-day underreactions to positive and negative news and the relative sixty-day 

overreaction to positive news and underreaction to negative news presented in tables 170 and 171. Thus, it 

appears that both local and U.S. investors could profit in foreign countries by examining the recent runups in 

the foreign markets, their economic growth rates, and their exchange rates on days of large positive or negative 

movements in the MSCI World Index. These factors can then be used to predict particularly the long-run 

performance in these markets. Thus, in addition to the filter rules developed earlier, which were simply based 

on the previous performance in these foreign markets, investors could further narrow their investments by 

investigating the economic conditions in the foreign markets. 
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CHAPTER6 

CONCLUSION AND IMPLICATIONS 

Several studies have investigated the overreactions and reversals in equity markets. An "overreaction" 

implies a reaction larger than one that is considered normal in light of a simultaneous information release. Thus, 

in equity markets, an overreaction implies observance of a larger share price reaction (in absolute terms) to 

recent news than would occur if investors revised their beliefs regarding future expectations rationally in 

accordance with Bayes' rule. In other words, investors exaggerate the economic implications of major events 

by raising prices too high in reaction to good news and cutting prices too sharply in reaction to bad news. As 

investors discover their overreaction subsequently, they revise their previous assessment of the value of the 

information, leading to a stock price reversal. Defining an efficient market as one in which competition among 

investors for information ensures that current prices of securities are, on the average, neither too high nor too 

low as predictors of the future values of those assets, stock market overreaction implies that stock markets are 

inefficient. 

Unlike previous studies investigating the OH, where the typical approach has been to place individual 

firms into portfolios to identify stock market under- or overreaction, the approach taken here investigates the 

OH for firms in aggregate by focusing on stock market indexes. Thus, portfolios are formed containing the 

same fmns (the index) using the best and worst performing days in the index's history to form the winner and 

loser portfolios, respectively, and the performance of these portfolios is tracked on the subsequent days relative 

to the day of the initial return. 

The three primary objectives of this study are to investigate the short-term stock market over- or 

underreaction of various U.S. stock market indexes, to investigate the short-term over- or underreaction of a 

global stock market index, and to investigate the short-term over- or under reversal of various countries ' 

national stock markets relative to a "global" over- or underreaction. The secondary objectives are to investigate 

the reasons, in the form of market-related and economic characteristics, ofthe U.S. over- or underreaction and 

of the relative under- or overreaction of individual countries to global shocks. 
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Investigation of short-tenn over- or underreaction in U.S. stock market indexes and the factors causing 

these reactions is important for several reasons. First, using a time-series approach to investigate stock market 

over- or underreaction may reveal relevant results from a psychological standpoint. While investors should 

focus their effort to buy or sell individual stocks on the stock's fundamentals , broad stock market movements 

may influence these investors' decisions. Second, a time-series focus also allows the investigation of market

related reasons for stock market over- or underreaction. For example, under- or overreactions may be triggered 

by time-varying market-related characteristics, such as the level of interest rates, inflation, economic growth, or 

speculative bubbles in the market being investigated. In other words, market-specific characteristics may affect 

investors' psychology rather than stock-specific characteristics. Third, methods of investing in shares that 

reflect indexes (such as index funds and SPDRs) which attempt to mirror the perfonnance of such indexes as 

the S&P500 have been created for individual as well as institutional investors. Thus, knowledge of over- or 

underreactions in national stock market indexes could lead to investment opportunities and/or a revised 

assessment of the risk of investing not previously considered by individual and/or institutional investors. 

Fourth, the investigation of short-tenn over- or underreaction sheds additional light on the controversy 

surrounding mean reversion in the stock markets. Focusing on long-tenn stock market over- or underreaction is 

subject to the criticism that the fmdings represent mean reversion in the stock markets (i.e. , stock prices 

gravitate toward their fundamental values in the long run) rather than overreaction. Since mean-reversion in the 

stock markets is primarily a long-tenn phenomenon, fmdings of short-tenn (i.e. , daily) over- or underreactions 

in the stock markets represent more robust evidence of the OH. 

Investigating the OH in a global context and individual countries' responses to a global over- or 

underreaction is also important for several reasons. First, global integration of national stock markets makes it 

reasonable to believe that individual stock markets are affected by developments in other stock markets. 

Second, international methods of investing in shares that reflect countries ' stock market indexes (such as 

WEBS) and attempt to mirror the perfonnance of such indexes have recently been created. Third, global 

integration is fueled by technological advances, such as electronic investing, that have made a stock exchange 's 

location increasingly irrelevant to investors and may cause a country's stock market to be affected by 

developments in other stock markets. Fourth, as national stock markets become more integrated, they are more 
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susceptible to information revealed in aggregate in other markets, and the degree of each country's 

susceptibility may depend on that country' s economic characteristics. 

For six U.S. stock market indexes, we find evidence of a one-day stock market underreaction to highly 

positive and negative news releases using three independent methods to predict returns for these indexes on the 

following day. This implies a model of investor psychology in which investors interpret extreme news releases 

cautiously. Over a sixty-day interval, we fmd strong evidence of a stock market underreaction to positive news 

but an overreaction to negative news arrivals . This fmding is consistent with the Uncertain Information 

Hypothesis, which states that investors tend to err on the side of caution. The UIH has been documented as an 

explanation of investor psychology by, among others, Brown, Harlow, and Tinic ( 1988) for the U.S. and by 

Ajayi and Mehdian (1994) internationally. 

Consequently, our fmdings for the U.S. stock market indexes suggest strong evidence of stock market 

inefficiency. But the real test of inefficient stock markets is whether investors will be able to profit from these 

inefficiencies using some type of technical analysis. We develop out-of-sample filter rules to investigate 

whether investors can earn abnormally high returns by purchasing or short-selling the U.S. indexes for which 

under- or overreaction was discovered. The results from these filter rules suggest that investors could have 

realized abnormal returns over both the one- and sixty-day intervals that are significantly larger than those 

available on either U.S. Treasury bonds or the MSCI World Index over the period January I , 1996 to December 

3, 1997. Thus, it appears that investors are able to "beat the market" by following the filter rules developed 

here. 

Overall, the under- and overreactions revealed for the U.S. stock market are consistent with Fama's 

(1998) fmding that apparent overreaction to information is about as common as underreaction. This study 

contributes to Fama's fmdings in that we document that the fmdings of under- and overreaction may be 

contingent on the time-frame employed and on whether news arrivals are positive or negative. The short-term 

underreactions are also consistent with the argument proposed by Daniel, Hirshleifer, and Subrahmanyan 

(1998) that positive short-lag autocorrelations are a result of investors' biased self-attribution. Particularly, 

investors are more confident when public information is in agreement with his or her information. Our fmdings 

for the sixty-day overreaction to negative news are also consistent with Daniel, Hirshleifer, and 
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Subrahmanyam 's argument of investor overconfidence; investors view themselves as more able to value 

securities than they actually are, which leads to long-run reversals. 

To investigate whether the under- and overreaction results differ cross-sectionally across indexes, the 

one-day abnormal returns were directly compared using two-sample t-tests. We fmd no evidence to suggest that 

indexes with smaller fmns (such as the NASDAQ) consistently outperform indexes with larger fmns (such as 

the Dow). This does not support the size effect, as initially documented by Banz ( 1981) and Reinganum ( 1981) 

and as applied to the OH by, among others, Zarowin (1989). We also fmd no consistent evidence to suggest that 

indexes with fewer fmns (such as the Dow) exhibit larger reversals than indexes with more fmns (such as the 

Wilshire 5000). Cox and Peterson (1994) found that negative-news-reversals are attributable, at least partially, 

to the bid-ask bounce as suppliers of liquidity enter the market in response to selling pressure. 

A unique contribution of this study, resulting from its focus on stock market indexes, which are only 

marginally subject to cross-sectional differences between fmns,22 is its attempt to explain the short- and long

term under- and overreactions by using publicly available information on economic and market variables . In 

doing do, we fmd strong support for the Speculative Bubbles Hypothesis (SBH) for positive news arrivals in 

both the short- and the long-term: investors are more optimistic the larger the recent run up in the stock market 

index is. Consequently, they tend to underreact less to extremely positive news arrivals. For extremely negative 

news, the SBH states that the news arrival may cause the speculative bubble to burst, leading to a large negative 

overreaction. Our findings indicate, however, that investors remain optimistic even when faced with extremely 

negative news arrivals if there has been a large runup in their stock market index. 

Perhaps our strongest result over the sixty-day interval relates to the Economic Growth Hypothesis 

(EGH): investors are more optimistic in periods of high economic growth. We fmd that the sixty-day 

underreaction (overreaction) to positive (negative) news is less pronounced in periods ofhigh economic 

growth. This indicates that investors are more optimistic in periods of high economic growth, whether they are 

faced with positive or negative information. 

Another objective of this study was to investigate the under- or overreaction in a global stock market 

index. Focusing on the MSCI World Indexes denominated in both local currencies and U.S. dollars over the 
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period November I, 1991 to December 31 , 1997, and using two methods to predict returns, we fmd that 

investors underreact to both positive and negative news in both the short- and the long-run. This suggests that 

global investors are cautious when interpreting positive news and negative news arrivals. Thus, from either a 

local or a U.S. investment perspective, investors underreact both to extremely positive and extremely negative 

news. Our filter rules suggest that investors would have been able to profit from this inefficiency primarily in 

the short-term. 

The last objective of this study was to investigate the relative under- or overreaction of nineteen 

individual countries in response to a global under- or overreaction. Over the period November I, 1991 to 

December 31, 1997, we fmd that the vast majority of countries exhibit a one-day underreaction relative to the 

MSCI World Index on the day following a very large positive or negative movement in the MSCI World Index. 

Furthermore, this underreaction is observable to the same extent whether a local or a U.S. investment 

perspective is taken. This fmding implies that investors investing in foreign countries are pessimistic when 

information available on a global basis is positive, but are optimistic when information available on a global 

basis is negative. This short-term finding is identical to the fmding for the U.S. stock market indexes described 

above. Daniel, Hirsh Ieifer, and Subrahmanyam's (1998) argument of self-biased attribution to explain short-

term underreactions can be extended to explain the fmding here: if available global information agrees with 

foreign investors' information, these foreign investors are likely to be more confident than the marginal global 

investor. 

Over a sixty-day interval, the vast majority of countries overreact relative to the MSCI World Index 

when positive information is released on a global basis but underreact to the MSCI World Index when negative 

information is released on a global basis. This fmding is the opposite of that reported for the long-run under-

and overreactions reported for the U.S. indexes and implies that investors are too optimistic when information 

is released on a global basis, whether that information is positive or negative. Thus, it appears that investors 

investing in individual foreign countries are overconfident relative to a marginal "global" investor, an 

interpretation consistent with that ofDeBondt and Thaler (1985) for individual U.S. fums . 

22 We acknowledge that fums in a given U.S. index change occasionally. However, the fums in a given index 
remain, by-and-large, the same. 

122 



To investigate whether economic or market characteristics in individual foreign countries are able to 

explain these countries' relative under- or overreaction, a cross-sectional analysis was conducted. Results of 

this analysis reveal results consistent with a hypothesis where investors are more optimistic with respect to both 

positive and negative news when there is a speculative bubble in the foreign stock market (SBH). In other 

words, investors located in countries with large runups in their stock markets tend to be too optimistic with 

regard to positive global information and too optimistic with regard to negative global information. This is 

identical to the fmdings for the U.S. stock market indexes. 

We also document strong support for the Economic Growth Hypothesis (EGH) with respect to relative 

under- or overreactions. Specifically, investors in countries with high economic growth rates tend to be more 

optimistic than investors in countries with low economic growth rates when faced with positive and negative 

global news arrivals. A good example for this type of behavior is the economic condition of the U.S. during the 

Asian Crisis; it stands to reason that U.S. investors (or foreign investors investing in the U.S.) were more 

optimistic during this time period than investors investing in countries that were more directly affected by the 

Asian crisis. 

Partial support for relative under- and overreactions is also found for the Interest Rate Hypothesis 

(IRH), which argues that investors investing in countries with decreasing interest rates are more optimistic than 

investors investing in countries with increasing interest rates. The absence of strong support for this hypothesis 

(and even some contradictory evidence), however, can also be explained. Events in Japan, for example, show 

that decreasing interest rates is not always successful in stimulating economic growth. 23 Likewise, increasing 

interest rates is not always successful in curtailing economic growth, as recent experiences in the U.S. show. 

Thus, it does not appear that interest rate movements are a reliable predictor of either local or relative global 

under- and overreactions. 

Another useful piece of information to predict a countries under- or overreaction relative to a World 

index is a country's exchange rate volatility. We fmd that investors investing in countries with highly volatile 

exchange rates, such as Mexico, are faced with a high degree of exchange rate risk. Consequently, these 

investors are more cautious with respect to both positive and negative news arrivals on a global basis, and they 

23 See, for example, Business Week, April 12, 1999, p. 48. 
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tend to overreact (underreact) to positive (negative) news arrivals to a lesser (greater) extent than investors 

investing in countries with relative low exchange rate volatility, such as Canada. 

ln conclusion, this study presents short- and long-term under- and overreactions in U.S. stock market 

indexes and in foreign stock market indexes relative to the rest of the world. Our results illustrate that investors 

are able to profit from these inefficiencies by purchasing or short-selling recent innovations such as SPDRs and 

WEBS. Furthermore, the results presented in this study suggest that investors can successfully predict the 

degrees of under- and overreaction with readily available information, ranging from a pure technical analysis 

with simple forecasting techniques to the most recent quarterly GOP growth and exchange rate volatilities. We 

therefore contribute to the growing body of literature focusing on the psychological aspects of investor 

behavior. 
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Table I. Descriptive Statistics for Various Stock Market Index Levels and Returns• 

Panel A: Characteristics of Stock Price Indexesb 

Listed Exchange (% of Firm!>) 
Approximate 

Number of Weighting 
Firms Method Reeresentation NYSE AMEX NASDAQ 

Dow Jones 30 Price Large Cap. 100.0 0.0 0.0 
Industrial 
Average 

S&P 500 500 Market Broad Market 91.2 0.3 8.5 
Cap. 

NASDAQ 5,500 Market NASDAQ 0.0 0.0 100.0 
Composite Cap. Exchange 
Average 

NYSE 3,200 Market NYSE 100.0 0.0 0.0 
Composite Cap. 
Average 

Russell 3000 3,000 Market Broad Market 85.0 0.7 14.3 
Cap. 

Wilshire 5000 7,000 Market Broad Market 81.7 1.2 17.1 
Cap. 

Panel B: Daily Market Index Levels 

Beginning Number of Standard 

Date Observations Mean Dev. Min. Max. 

Dow Jones I 0/01 /28 18,434 1002.43 1,342.87 41 .22 8,259.31 
Industrial 
Average 

S&P 500 01 /01 /28 18,655 116.19 116.19 4.41 983.78 

NASDAQ 02/05/71 6,805 387.54 350.09 54.87 I ,745 .85 
Composite 
Average 

NYSE 01 /01 /66 8,055 128.32 103 .06 32.89 514.3 1 
Composite 
Average 

Russell 3000 01 /02/79 4,805 186.73 113.15 54.46 551.25 

Wilshire 5000 12/04/79 4,571 3,339.04 1,920.94 982.40 9,486.69 
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Panel C: Daily Market Index Returns< 

Beginning Number of Standard 
Date Observations Mean Dev. Min. 

Dow Jones 10/01 /28 18,434 0.03% 1.10% -22.61 % 
Industrial 
Average 

S&P 500 01 /01 /28 18,655 0.03% 1.12% -20.47% 

NASDAQ 02/05/7 1 6,805 0.04% 0.83% -11.35% 
Composite 
Average 

NYSE 01 /01 /66 8,055 0.03% 0.85% -19.17% 
Composite 
Average 

Russell 3000 01/02/79 4,805 0.05% 0.88% -18.45% 

Wilshire 5000 12/04/79 4,571 0.05% 0.87% -17.88% 

Notes for table I: 

• Indexes: All indexes, except for the Dow Jones Industrial Average, are adjusted for dividends. 

b The following information sources were used to obtain the data listed in Panel A: 
www.russell.com 
www.nasdaq.com 
www.nyse.com 
www.whilshire.com 

c Returns: Returns are buy-and-hold returns . 
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Max. 

15.34% 

16.60% 

7.34% 

9.00% 

8.84% 

7.71% 



Table 2. Correlations of Returns on Six Stock Price lndexesd 

Dow Jones 
Industrial S&P NASDAQ NYSE Russell Wilshire 
Average 500 Composite Composite 3000 5000 

Dow Jones 
Industrial Average 
12/04/79 - 12/3 I /97 1.00 0.97 0.72 0.94 0.95 0.95 
12/04/79 - I2/31188 1.00 0.97 0.73 0.94 0.96 0.96 
0110 I/89- I2/3I /97 1.00 0.95 0.73 0.95 0.94 0.94 

S&P 500 Index 
I2/04/79 - I2/3 I /97 1.00 0.77 0.98 0.99 0.99 
I2/04/79 - I2/3I /88 1.00 0.77 0.97 0.99 0.99 
OI /0 I /89 - I2/31 /97 1.00 0.79 0.99 0.99 0.98 

NASDAQ 
Composite Average 

I2/04/79 - 12/3 I /97 1.00 0.78 0.83 0.84 

12/04/79 - 12/31188 1.00 0.80 0.84 0.84 

01 /01 /89 - 12/31 /97 1.00 0.80 0.85 0.86 

NYSE Composite 
Average 
I2/04/79 - 12/3I /97 1.00 0.98 0.98 

12/04/79- I2/31188 1.00 0.98 0.98 
01 /01 /89- I2/31 /97 1.00 0.99 0.99 

Russell 3000 Index 
12/04/79 - 12/31/97 1.00 0.99 

12/04/79 - 12/31 /88 1.00 0.99 

01 /01 /89 - 12/31 /97 1.00 0.99 

Wilshire 5000 Index 
12/04/79 - 12/31 /97 1.00 

12/04/79 - I2/31 /88 1.00 

01 /01 /89 - I2/31 /97 1.00 

Notes for table 2: 

d Returns are daily buy-and-hold returns. 
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Table 3. Initial.Reactions and Reversals in the Dow Jones Industrial Average over Entire Sample Space•.f.g 

Mean-Adjusted Model' 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.02 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 -0.01 -0.02 -0.02 

(-0.01) (-0.02) (-0.04) (-0.06) ( -0.08) (-0.13) (-0.20) (-0.25) (-0.41) (-0.42) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.93 0.21 0.24 0.28 0.36 0.45 0.75 1.51 2.06 2.62 2.55 

(5.73) (4.93) (4.58) (4.88) (5.54) (6.51) (9.19) (10.11) (10.19) (9 .52) 

2 0.79 0.12 0.06 0.08 0.09 0.11 0.23 0.27 0.19 0.17 0.09 
(5.54) (1.88) (2.00) (2.04) (2.05) (3 .07) (2.59) ( 1.49) (1.13) (0.54) 

5 0.08 0.01 -0.01 -0.04 -0.05 -0.06 -0.08 -0.32 -0.41 -0.52 -0.59 

(0.29) (-0.23) ( -1.05) ( -1.21) ( -1.26) ( -1.28) (-3 .50) (-3 .89) (-4.20) (-4.63) 

6 -0 .08 -0.07 -0.10 -0.12 -0.11 -0.14 -0.29 -0.39 -0.35 -0.47 -0.58 
(-3 .21) ( -3.39) (-3.22) ( -2 .65) (-3.05) (-4.03) ( -4.00) (-3.15) (-3.48) ( -4.08) 

9 -0.81 -0.08 -0.05 -0.06 -0.08 -0.07 -0 .19 -0.21 -0.37 -0.46 -0.36 

(-3 .50) (-1.51) (-1.42) ( -1.58) ( -1.20) (-2.41) (-1.84) (-2 .72) (-2.89) ( -2.26) 

I 0 (Smallest) -1.91 -0.12 -0.06 -0.07 -0.10 -0.12 -0.02 -0.02 0.22 0.38 0.58 
(-2.81) (-1.11) ( -0.99) ( -1.24) (-1.33) (-0.14) (-0.13) (1.03) (1.50) (2.22) 
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Notes for table 3; 

e Initial Reaction and Reversal: An initial reaction or reversal is defined as the deviation of daily returns from a mean-adjusted forecast. 

f Models : 

Abnormal daily initial and reversal returns are computed as : 

AR11 = Ril- E(R;1 ) 

Average abnormal daily initial and reversal returns are given by: 
N 

AR; = IARil I N 
1=1 

Cumulative abnormal reversal returns are obtained by summing the abnormal reversal returns over the number of days in the cumulative window: 
w 

CARR;1 = I AR;1 
I= I 

Average cumulative abnormal reversal returns are obtained by averaging the cumulative abnormal reversal returns for a cumulative window across all reversals : 
N 

A CARR; = I CARRil I N 
I = I 

!-statistics are presented in parentheses. 

8 Decile Portfolio Formation: All daily returns in the portfolio were sorted by the magnitude of the overreaction and placed into ten portfolios of roughly equal 
size. Portfolio I is the decile portfolio with the largest positive overreaction; Portfolio I 0 is the decile portfolio with the largest negative overreaction. 

h Mean-Adjusted Model: The expected daily return is computed as the average of the index returns over the preceding sixty days. When abnormal reversal 
returns are computed, the day of the overreaction is excluded from the computation. 
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Table 4. Initial Reactions and Reversals in the S&P 500 Index over Entire Sample Space. 

Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 

Aggregate 0.03 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 -0.01 -0.02 -0.02 

(-0.01) (-0.02) ( -0.03) (-0.05) (-0.07) (-0.11) (-0.14) (-0.19) (-0.30) (-0.29) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.98 0.21 0.24 0.27 0.36 0.44 0.74 1.49 2.00 2.61 2.62 

(5 .62) (4.78) (4.22) (4.78) (5 .25) (6.24) (8.98) (9.65) (I 0.00) (9.64) 

2 0.80 0.12 0.08 0.10 0.15 0.16 0.24 0.43 0.48 0.52 0.39 

(4.83) (2 .61) (2.67) (3 .28) (3 .01) (3 .28) (3 .82) (3 .51) (3 .06) (2.23) 

5 0.08 0.02 -0.00 -0.01 -0.02 -0.04 -0.15 -0.24 -0.30 -0.51 -0.57 

(0.85) (-0.13) (-0.34) (-0.50) ( -0.83) (-2 .10) ( -2 .59) (-2.66) ( -3 . 73) (-4.14) 

6 -0.08 -0.05 -0.05 -0.09 -0.13 -0.14 -0 .24 -0.45 -0.50 -0.83 -0.96 

(-2.55) (-1.70) (-2.36) (-2.90) (-2.67) (-3 .37) (-4. 78) (-4.60) (-6.56) (-7.25) 

9 -0.82 -0.12 -0.09 -0.11 -0.14 -0.12 -0.27 -0.39 -0.58 -0.56 -0.55 

(-4.51) ( -2 .52) ( -2.48) ( -2 .57) (-3 .17) (-3 .17) (-3 .26) (-4.14) (-3 .39) (-3 .30) 

I 0 (Smallest) -1.97 -0.10 -0.01 0.01 -0.01 -0.04 0.07 0.16 0.39 0.64 0.75 

(-2 .34) (-0.14) (0.11) (-0.12) (-0.44) (0.55) (0.90) ( 1.83) (2.44) (2. 81 ) 
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Table 5. Initial Reactions and Reversals in the Nasdaq Composite Index over Entire Sample Space. 

Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.04 -0.00 -0.00 -0.00 -0.01 -0.01 -0.01 -0.02 -0.03 -0.03 -0.02 

(-0.12) (-0.15) (-0.19) (-0.22) (-0.26) (-0.34) (-0.32) (-0.32) (-0.30) (-0.20) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
1 (Largest) 1.38 0.50 0.69 0.85 1.02 1.18 1.61 2.86 3.43 4.12 3.98 

(14.02) (11.92) (11.19) (11.51) (11.52) (10.72) (13 .09) ( 12.50) (11.10) (10.30) 

2 0.69 0.26 0.36 0.43 0.47 0.53 0.62 0.76 0.81 0.59 0.42 

(10.03) (8.70) (7.96) (7.12) (7.01) (5 .15) (3.80) (3 .28) (1 .98) ( 1.32) 

5 0.12 -0.01 -0.07 -0.08 -0.05 -0 .08 -0.21 -0.30 -0.46 -0.74 -0.57 

(-0.36) (-1.61) ( -1.46) (-0.79) (-1.01) ( -1.78) ( -1.57) (-2.01) ( -2.67) (-2.07) 

6 -0.03 -0.05 -0.10 -0.16 -0.19 -0.22 -0.32 -0.53 -0.88 -1.30 -1.43 

(-2.09) ( -2 .33) ( -2.98) (-2.88) (-2.86) ( -2 .80) (-3 .06) (-4.02) ( -.490) ( -5 .26) 

9 -0.72 -0.25 -0.32 -0.37 -0.46 -0.52 -0.58 -0.85 -0.93 -0.69 -0.42 

(-7.46) ( -6.02) (-5.53) (-5.87) (-5 .78) (-4.34) (-4.17) (-3 .61) (-2.20) ( -1.33) 

10 (Smallest) -1.57 -0.40 -0.43 -0.47 -0.53 -0.54 -0.61 -0.55 -0.24 0.86 1.41 

(-8.13) (-5.64) (-5 .10) (-5 .00) (-4.54) (-3 .35) ( -2.37) ( -0.80) (2.37) (3 .86) 
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Table 6. Initial Reactions and Reversals in the NYSE Composite Index over Entire Sample Space. 

Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.03 

(0.07) (0.09) (0.10) (0.09) (0.08) (0.06) (0.09) (0.15) (0.29) (0.39) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
1 (Largest) 1.52 0.29 0.38 0.39 0.42 0.48 0.74 1.21 1.58 2.13 2.21 

(8.26) (7.46) (5.84) (4.98) (5.24) (6.09) (6.92) (7.66) (8.02) (8.13) 

2 0.72 0.19 0.22 0.23 0.23 0.25 0.29 0.42 0.45 0.37 0.26 
(6.91) (5.49) (4.58) (3 .99) (3.81) (2.96) (2.79) (2.52) (I. 76) ( 1.23) 

5 0.07 0.02 0.02 -0.01 -0.06 -0.04 -0.11 -0.24 -0.12 -0.40 -0.40 
(1 .24) (0.61) (-0.21) (-0.97) ( -0.56) (-1.14) (-1.81) (-0.75) (-2.07) (-2.05) 

6 -0.08 -0.04 -0.05 -0.05 -0.09 -0.10 -0.30 -0.47 -0.52 -0.77 -0.83 
( -1.55) (-1.24) (-1.03) (-1.55) ( -1.52) (-2.92) (-3.66) (-3.35) ( -4.33) ( -4.56) 

9 -0.73 -0.15 -0.17 -0.13 -0.12 -0 .14 -0.13 -0.01 -0.10 0.06 0.10 
(-5 .11) (-3 .87) ( -2.46) ( -1.92) (-1.72) (-1.15) (-0.09) ( -0.53) (0.28) (0.47) 

I 0 (Smallest) -1.49 -0.26 -0.2 1 -0.22 -0.20 -0.21 -0.13 -0.12 -0.07 0.56 0.83 

(-6.08) (-3 .09) (-2.77) ( -2 .27) (-2.17) (-0.92) (- .67) (-0.31) (2.13) (3.27) 
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Table 7. Initial Reactions and Reversals in the Russell 3000 Index over Entire Sample Space. 

A:fean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.05 -0.00 -0.00 -0.00 -0.02 -0.03 -0.01 -0.01 -0.00 -0.01 -0.00 

(-0.02) (-0.03) (-0.05) (-0.07) (-0.10) (-0.17) (-0.14) (-0.12) (-0.10) (-0.05) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.50 0.24 0.33 0.29 0.27 0.36 0.59 0.97 1.30 1.90 1.90 

(5.10) (5 .39) (3.38) (2 .36) (2.95) (3 .70) (4.12) (4.59) (5 .00) (4.90) 

2 0.75 0.11 0.15 0.17 0.17 0.21 0.23 0.23 0.25 1.46 0.10 
(3 .22) (2.94) (2.82) (2.29) (2.55) ( 1.88) ( 1.17) ( 1.09) (0.54) (0.37) 

5 0.08 -0.03 0.01 -0.01 -0.06 -0.05 -0.07 -0.13 -0.28 -0.31 -0.48 
(-0.88) (0.22) (-0.22) (-0.75) (-0.58) (-0.64) (-0.75) (-1.40) (-1.29) (-1.81) 

6 -0.01 -0.05 -0.12 -0.10 -0.11 -0. 11 -0.23 -0.50 -0.23 -0.45 -0.49 
( -1.48) (-2 .31) (-1.53) (-1.51) ( -1.29) (-1.61) ( -2 .69) (-1.10) (-1.81) (-2.00) 

9 -0.73 -0.10 -0.16 -0.16 -0.17 -0.25 -0.33 -0.35 -0.40 -0.20 0.02 
(-2 .78) ( -2 .93) (-2.42) (-2 .16) ( -2.36) (-2.25) ( -1.80) (-1.64) (-0.70) (0.06) 

I 0 (Smallest) -1 .56 -0.22 -0.14 -0.13 -0.06 -0.05 -0.19 -0.14 -0.22 0.01 0.24 
(-3 .58) (-1.48) (-1.11) (-0.51) ( -0.38) (-1.03) ( -0.59) (-0 .76) (0.02) (0.70) 
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Table 8. Initial Reactions and Reversals in the Wilshire 5000 Index over Entire Sample Space. 

Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 IO 20 30 50 60 
Aggregate 0.05 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 0.03 0.05 0.07 0.07 

(-0.02) (-0.01) (-0.03) (-0.04) (-0.03) (0.08) (0.47) (0.67) (0.72) (0.76) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) 1.47 0.24 0.34 0.32 0.32 0.41 0.61 1.03 1.47 2.14 2.16 

(5 .00) (5.38) (3 .66) (2.79) (3.32) (3 .76) (4.29) (5.13) (5 .50) (5.47) 

2 0.73 0.13 0.16 0.15 0.13 0.19 0.28 0.34 0.31 0.21 0.12 
(3.88) (3 .28) (2.60) (1.84) (2.27) (2.11) (1 .66) ( 1.34) (0.77) (0.42) 

5 0.09 -0.02 -0.03 -0.04 -0.10 -0.10 -0.25 -0.44 -0.53 -0.71 -0.71 
(-0.52) (-0.57) (-0.57) ( -1.33) (-1.16) (-2.10) ( -2.46) (2.76) (-3 .11) (-2.87) 

6 -0.01 -0.02 -0.00 -0.00 -0.02 -0.01 -0.03 -0.03 0.20 0.13 -0.03 
( -0.43) ( -0.0 I) (-0.07) (-0.21) ( -0.11) (-0.24) (-0.16) (0.92) (0.51) (-0.11) 

9 -0.71 -0.16 -0.2 -0.23 -0.23 -0.23 -0.20 -0.19 -0.17 0.04 0.17 
(-4.17) (-3.86) (-3.30) (-2.79) (-2 .18) ( -1.39) (-1.04) (-0.74) (0.13) (0.56) 

I 0 (Smallest) -1.55 -0.19 -0.17 -0.15 -0.09 -0.10 -0.22 -0.09 -0.21 -0.06 0.22 
(-3.23) (-1.73) (-1.35) (-0.73) (-0.76) ( -1.16) ( -0.39) (-0.73) (-0.15) (0.63) 
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Table 9. Initial Reactions and Reversals in the Dow Jones Industrial Average over Entire Sample Space. 

/jRIMA(p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.02 0.00 0.01 0.01 0.02 0.02 0.04 0.08 0.12 0.20 0.25 

(0.46) (0.64) (0.79) (0.91) (1.03) (1.52) (2.13) (2.55) (3.34) (3.79) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.97 0.05 0.05 0.05 0.10 0.15 0.34 0.96 1.28 1.71 1.79 

(1.25) ( 1.07) (0.77) (1.33) (1.75) (2.88) (5.47) (5.77) (6.02) (5.79) 

2 0.79 0.05 0.01 0.02 0.00 0.02 0.08 0.11 -0.08 -0.33 -0.31 
(2.05) (0.46) (0.60) (0.06) (0.38) ( 1.08) (1 .02) ( -0.55) (-1.93) ( -1.66) 

5 0.09 -0.02 -0.01 -0.01 -0.01 0.02 -0.04 -0.15 -0.14 -0.17 -0.19 
( -0.83) (-0.32) ( -0.38) ( -0.25) (0.04) (-0.66) (-1.58) ( -1.25) ( -1.20) (-1.19) 

6 -0.08 -0.03 -0.02 -0.04 -0.02 -0.03 -0.15 -0.29 -0.32 -0.44 -0.49 
( -1.48) (-0.63) (-1.18) ( -0.57) ( -0.58) (-2.27) (-2 .96) (-2.90) (-3 .14) (-3 .25) 

9 -0.81 -0.02 -0.02 -0.03 -0.01 0.01 -0.00 -0.05 -0.15 -0.00 0.07 
(-0.75) (-0.54) (-0.81) (-0.20) (0.21) ( -0.07) (-0.39) (-1.00) (-0.0 1) (0.38) 

I 0 (Smallest) -1.94 0.04 0.12 0.16 0.15 0.18 0.33 0.69 1.28 2.11 2.64 
(0.85) ( 1.96) (2.15) (1.85) (2 .00) (2.69) (3.85) (5 .85) (7.37) (8.55) 
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Notes for table 9: 

; AR1MA(p,d,q) Model: The expected daily return is computed by using an ARJMA(p,d,q) model. The form of the model is obtained by applying the ARIMA 
model to several periods, each containing an equal number of observations. The number of periods is dictated by the closest number of decades for which data is 
available for an index. For example, since the Dow Jones Industrial Average has data beginning on October I, 1928 and ending on December 31, 1997, there 
would be seven periods. The model form obtained for each period is then applied to the I 00 trading days preceding day t to obtain the coefficients needed to 
obtain the expected return on day t. 
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Table 10. Initial Reactions and Reversals in the S&P 500 Index over Entire Sample Space. 

ARIMA(p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.03 0.00 0.01 0.01 0.01 0.01 0.03 0.06 0.09 0.16 0.20 

(0.34) (0.48) (0.59) (0.69) (0.76) ( 1.1 0) (1.63) (2.05) (2.77) (3 .17) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 2.03 0.06 0.08 0.05 O.ll 0.13 0.32 0.89 1.20 1.75 1.86 

(1.65) (1 .56) (0.76) (1.37) (1.51) (2.74) (5 .26) (5.61) (6.38) (6.23) 

2 0.82 0.02 0.00 0.02 0.01 0.02 0.03 -0.01 -0.14 -0.29 -0.37 

(0.75) (0.12) (0.46) (0.14) (0.45) (0.34) (-0.12) (-1.03) (-1.60) (-1.94) 

5 0.09 0.01 0.00 -0.01 -0.05 -0.06 -0.09 -0.26 -0.30 -0.49 -0.50 

(0.49) (0.12) (-0.33) (-1.13) ( -1.30) (-1.44) (-2.73) (-2.63) (-3.49) ( -3 .36) 

6 -0.08 -0.04 -0.06 -0.08 -0.10 -0.10 -0.13 -0.16 -0.23 -0.38 -0.51 

(-1.76) (-1.94) ( -2.39) (-2.46) (-2.22) (-1.88) (-1.77) ( -2.03) ( -2.80) (-3.43) 

9 -0.83 -0.00 -0.00 -0.02 -0.05 -0.02 -0.10 -0.14 -0.06 0.12 0.25 
(-0.16) (-0.10) (-0.51) ( -0.91) ( -0.30) (-1.29) ( -1.27) ( -0.43) (0.74) (1.41) 

I 0 (Smallest) -2.01 0.06 0.16 0.22 0.26 0.27 0.49 0.91 1.44 2.27 2.62 

( 1.41) (2.41) (2.81) (3.07) (2.92) (3.91) (5 .24) (6.80) (8 .06) (8.58) 
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Table 11. Initial Reactions and Reversals in the Nasdaq Composite Index over Entire Sample Space. 

ARIMA(p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.04 0.01 0.01 0.01 0.02 0.02 0.05 0.10 0.16 0.28 0.35 

(0.51) (0.72) (0.88) (1.00) (1.1 0) ( 1.51) (2.22) (2.82) (3.67) (4.20) 

Decile Portfolio Initial Reaction I 2 3 4 5 IO 20 30 50 60 
I (Largest) 1.36 0.11 0.18 0.23 0.31 0.39 0.59 1.30 1.70 2.39 2.61 

(2.53) (3.55) (3.45) (4.14) (4.70) (5.24) (8.11) (8 .59) (8.28) (8.14) 

2 0.67 0.07 0.10 0.09 0.06 0.13 0.2 1 0.25 0.26 0.33 0.32 
(2.62) (2.53) (1.91) (0.94) (2.05) (2.17) (1 .68) ( 1.45) ( 1.43) (1.25) 

5 0.11 -0.06 -0.07 -0.09 -0.07 -0.11 -0.19 -0.23 -0. 14 -0.18 -0.34 

(-2.22) ( -1.85) (-2.02) ( -1.30) (-1.93) (-2.08) (-1 .79) ( -0.84) (-0.82) (-1.41) 

6 -0.03 -0.00 -0.06 -0.09 -0.08 -0.09 -0.16 -0.43 -0.41 -0.45 -0.28 
(-0.28) (-1.74) (-1.92) ( -1.50) (-1.42) (-1.90) (-3 .19) (-2 .53) (-2.08) ( -1.21) 

9 -0.69 -0.05 -0.06 -0.08 -0.12 -0.13 -0.10 -0.22 -0.21 0.01 0.15 
(-1.63) (-1.44) (-1.40) (-1 .97) (-1.97) ( -1.02) ( -1.56) ( -1.17) (0.05) (0.59) 

I 0 (Smallest) -1.50 0.08 0.21 0.21 0.24 0.24 0.30 0.43 0.63 1.33 1.76 

( 1.57) (2.88) (2.75) (2.83) (2.67) (2.48) (2.61) (2.94) (4.51) (5.54) 

138 



Table 12. Initial Reactions and Reversals in the NYSE Composite Index over Entire Sample Space. 

ARIMA(p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.03 0.01 0.02 0.02 0.03 0.04 0.08 0.16 0.25 0.40 0.49 

(0.83) ( 1.17) (1.43) ( 1.68) (1.90) (2 .76) (3.97) (4.88) (6.30) (7.09) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.54 0.02 0.12 0.08 0.09 0.15 0.28 0.67 0.94 1.57 1.79 

(0.54) (2 .20) (1 .26) ( 1.18) ( 1.94) (2.58) (4.30) (4.89) (5.99) (6.16) 

2 0.73 0.03 -0.01 0.01 0.03 0.05 0.02 0.06 0.06 0.05 0.22 
(0.96) (-0.14) (0.27) (0.62) (0.90) (0.23) (0.45) (0.40) (0.25) (I. I 2) 

5 0.08 -0.00 -0.03 -0.02 -0.05 -0.03 -0.23 -0.34 -0.27 -0.27 -0.27 
(-0.1 I) (-0.80) (-0.38) ( -1.03) (-0.51) (-2 .81) ( -2.93) (-I .9 I) ( -1.49) (-1.36) 

6 -0 .08 -0.00 -0.01 -0.01 -0.01 0.04 0.05 0.04 -0.01 -0.19 -0.12 
(-0.05) ( -0.30) (-0. I 7) ( -0.20) (0.67) (0.66) (0.36) (-0.09) (-1.03) (-0.64) 

9 -0.73 -0.02 0.03 0.06 0.07 0.07 0.16 0.14 0.16 0.40 0.54 
(-0.66) (0.78) ( 1.17) ( 1.18) (0.99) ( 1.86) (1.08) (0.96) (2.07) (2.62) 

I 0 (Smallest) -I .48 0.07 0.15 0.21 0.31 0.36 0.57 0.90 1.29 2.35 2.71 

(1.39) (1.93) (2 .35) (3 .32) (3.74) (4.23) (5 .02) (6 .23) (8 .82) (9.34) 

139 



Table 13. Initial Reactions and Reversals in the Russell 3000 Index over Entire Sample Space. 

ARIMA(p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 IO 20 30 50 60 
Aggregate 0.05 0.00 0.01 0.01 0.02 0.02 0.04 0.09 0.13 0.22 0.28 

(0.36) (0.52) (0.63) (0.72) (0.81) (l.l5) ( 1.66) (2.03) (2.67) (3 .11) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
1 (Largest) 1.53 -0.01 0.06 0.01 -0.05 0.06 0.14 0.35 0.54 0.94 0.92 

(-0.18) ( l.l 0) (0.13) ( -0.47) (0.55) (1.02) (1.71) (2.24) (2 .81) (2.53) 

2 0.76 0.04 0.02 0.01 0.03 0.08 0.00 -0.08 -0.26 -0.21 -0.15 

(0.97) (0.35) (0.09) (0.46) (0.97) (0.04) ( -0.45) ( -1.21) ( -0. 77) (-0.52) 

5 0.09 0.00 -0.02 0.03 0.01 -0.02 0.02 -0.14 0.02 -0.22 -0.27 

(0.09) (-0.37) (0.43) (0.08) (-0.23) (0.17) ( -0.96) (0.13) (-0.91) (-1.05) 

6 -0.07 -0.01 -0.03 -0.00 -0.01 -0.01 0.00 -0.02 -0.06 -0.14 -0.21 

(-0.27) (-0.50) ( -0.03) (-0.19) (-0.07) (0.03) (-0.11) ( -0.32) (-0.63) (-0.89) 

9 -0.73 0.01 -0.04 -0.05 -0.07 -0.12 -0.09 -0.14 -0.21 0.04 0.37 

(0.28) (-0.80) (-0.71) (-0.80) ( -1.17) (-0.74) ( -0.83) ( -1.00) (0.17) ( 1.31) 

I 0 (Smallest) -1.58 0.03 0.12 0.15 0.25 0.26 0.24 0.42 0.59 1.34 1.59 

(0.52) (1.24) ( 1.51) (2 .36) (2.41) ( 1.51) (2 .03) (2.26) (4.02) (4.42) 
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Table 14. Initial Reactions and Reversals in the Wilshire 5000 Index over Entire Sample Space. 

ARIMA(p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.05 0.00 0.01 0.01 0.01 0.01 0.03 0.06 0.09 0.12 0.15 

(0.26) (0.36) (0.43) (0.48) (0.54) (0.78) ( 1.18) ( 1.35) ( 1.47) (1.64) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.48 -0.01 0.05 -0.02 -0.04 0.05 0.10 0.26 0.50 0.90 0.91 

(-0.27) (0.89) (-0.20) (-0.36) (0.44) (0.77) (1.28) (2.07) (2 .71) (2.52) 

2 0.73 0.07 0.06 0.07 0.08 0.13 0.03 0.02 -0.16 -0.24 -0.23 
(1.83) (1.31) (1.21) (1.06) ( 1.49) (0.23) (0.12) (-0.81) (-0.93) (-0.85) 

5 0.09 -0.07 -0.09 -0.05 -0.09 -0.11 -0.11 -0.26 -0.24 -0.54 -0.58 
(-1.81) (-1.76) (-0.72) (-1.15) ( -1.36) ( -0.97) ( -1.68) (-1.37) (-2.25) (-2.31) 

6 -0.07 0.01 0.06 0.06 0.06 0.04 -0 .01 O.Q3 0.05 -0.09 -0.14 
(0.29) ( 1.23) (0.99) (0.88) (0.57) (-0.11) (0.18) (0.29) ( -0.39) (-0.62) 

9 -0.71 -0.03 -0.00 0.00 -0.03 -0.06 -0.05 0.01 0.01 0.29 0.49 
( -0.59) (-0.07) (0.06) ( -0.36) (-0.60) (-0.38) (0.06) (0.03) ( 1.1 0) (1.73) 

I 0 (Smallest) -1.53 0.06 0.11 0.17 0.29 0.29 0.35 0.50 0.61 1.10 1.34 

(0.85) ( 1.16) ( 1.69) (2 .82) (2 .86) (2 .35) (2 .56) (2.44) (3 .35) (3 .87) 
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Table 15. Initial Reactions and Reversals in the Dow Jones Industrial Average over Entire Sample Space. 

Market-Adjusted ModeP 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.07 0.03 0.05 0.08 0.10 0.13 0.26 0.51 0.74 1.15 1.34 

( 1.67) (2.44) (3.02) (3.57) (4.09) (6.19) (9.05) (10.77) (12.78) (13.65) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.14 -0.14 -0.11 -0.16 -0.14 -0.07 -0.13 0.29 0.66 1.16 1.34 

(-2.68) ( -1.43) (-1.81) ( -1.37) (-0.61) ( -0.92) (1.59) (2.83) (3.80) (3 .96) 

2 0.60 O.oi -0.01 0.00 0.00 0.06 0.27 0.59 0.61 1.03 1.32 
(0.26) (-0.17) (0.03) (0.04) (0.76) (2.15) (3 .25) (2.77) (3.84) ( 4.58) 

5 0.10 0.01 0.11 0. 11 0.12 0.1 0 0.27 0.34 0.51 0.84 1.11 
(0.15) (1.80) (1.55) ( 1.51) (1 .00) (2.16) ( 1.90) (2.39) (3 .14) (3.61) 

6 -0.04 0.08 0.10 0.17 0.21 0.26 0.44 0.66 0.75 1.06 1.05 
(1.57) (1.36) ( 1.96) (2.23) (2.53) (3.17) (3.58) (3 .24) (3 .59) (3.26) 

9 -0.57 0.00 -0.05 0.01 0.12 0.19 0.21 0.50 0.47 0.93 !.II 
(0.01) (-0.74) (0.07) (1.27) ( 1.81) (1 .56) (2.81) (2.17) (3 .37) (3 .82) 

I 0 (Smallest) -1.07 0.15 0.20 0.20 0.27 0.23 0.48 0.82 1.0 I 1.38 1.62 
(2.18) (2.48) (2.28) (2 .90) (2.10) (3.45) (4.51) ( 4.55) (4.65) (5.47) 
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Notes for table 15 : 

i Market-Adjusted Model: The expected daily return is assumed to be the return on the dollar-denominated MSCI World Index. 
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Table 16. Initial Reactions and Reversals in the S&P 500 Index over Entire Sample Space. 

Market-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 0.02 0.04 0.06 0.08 0.10 0.20 0.40 0.59 0.93 1.08 

( 1.48) (2.17) (2.73) (3.20) (3.64) (5.39) (7.46) (8 .74) (10.51) (11.16) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.02 -0.10 -0.14 -0.18 -0.17 -0.18 -0.13 0.30 0.43 0.94 1.31 

(-1.94) (-2.18) (-2.34) (-1.75) ( -1.87) (-0.98) ( 1.81) ( 1.99) (3 .63) (4.77) 

2 0.55 0.01 0.03 0.09 0.06 0.11 0.26 0.65 0.79 0.85 0.90 

(0.19) (0.53) ( 1.37) (0.74) ( 1.49) (2.45) (3 .78) (3 .92) (3 .12) (2.86) 

5 0.08 0.00 0.09 0.07 0.01 0.01 0.03 0.24 0.50 0.67 0.82 

(0.08) ( 1.48) (0.97) (0.07) (0.14) (0.22) (1.33) (2.31) (2.26) (2.61) 

6 -0.03 0.00 0.01 0.07 0.16 0.17 0.32 0.48 0.70 0.98 1.22 

(0.10) (0. I 8) ( 1.08) (2 .16) (2.18) (3 .21) (3.10) (3.66) (3 .68) (4.26) 

9 -0.49 0.07 0.10 0.12 0.18 0.19 0.27 0.41 0.71 1.06 1.10 
(1.71) (2.04) ( 1.83) (2.27) (2.16) (2.56) (2.65) (3.28) (3 .63) (3.43) 

10 (Smallest) -1.01 0.10 0.11 0.10 0.15 0.16 0.26 0.56 0.61 1.09 1.37 

(1 .72) ( 1.57) ( 1.30) ( 1.87) ( 1.61) (1.91) (2.95) (2.67) (3 .87) (4.60) 
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Table 17. Initial Reactions and Reversals in the Nasdaq Composite Index over Entire Sample Space. 

Market-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.08 0.03 0.06 0.09 0.12 0.15 0.31 0.63 0.93 1.48 1.75 

(1.68) (2.22) (2.69) (3.07) (3.37) (4.63) (6.49) (7.58) (9.14) (9.87) 

Decile Portfolio Initial Reaction I 2 3 4 5 IO 20 30 50 60 
I (Largest) 1.35 0.18 0.22 0.26 0.33 0.27 0.31 1.21 1.67 2.42 2.59 

(2.66) (2.35) (2.28) (2.36) ( 1.72) ( 1.49) (4.48) (4.52) (4.51) (4.49) 

2 0.74 0.15 0.16 0.19 0.26 0.38 0.63 1.36 1.31 1.81 1.99 
(3 .41) (2.25) (1 .92) (2.29) (2.98) (2.94) (4.68) (3.64) (3.92) (3.92) 

5 0.14 0.10 0.09 0.14 0.20 0.27 0.23 0.70 0.95 1.09 1.31 
( 1.81) (1.08) ( 1.36) ( 1.58) (2.00) ( 1.12) (2.31) (2.21) (2.05) (2.33) 

6 -0.01 0.07 0.08 0.06 0.13 0.11 0.16 0.43 0.80 0.83 1.04 
( 1.19) (0.88) (0.59) (0.97) (0.71) (0.79) ( 1.42) ( 1.99) (1 .69) (I. 86) 

9 -0.68 -0.10 -0.01 -0.05 -0.11 -0.04 0.33 0.20 0.57 1.48 1.69 
( -1.50) (-0.16) (-0.47) (-0.90) (-0.31) ( 1.61) (0.71) (1 .63) (3 .02) (3.13) 

I 0 (Smallest) -1.38 -0.12 -0.02 -0.02 -0.14 -0.10 -0.02 0.09 0.36 0.99 1.51 
(-1.53) (-0.22) (-0.19) (-1.00) ( -0.7 1) (-0.08) (0.32) (0 .99) ( 1.97) (2.70) 
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Table 18. Initial Reactions and Reversals in the NYSE Composite Index over Entire Sample Space. 

-Market-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 0.02 0.03 0.05 0.07 0.08 0.17 0.33 0.47 0.74 0.84 

(1.35) (1.93) (2.38) (2.77) (3.14) (4.59) (6.28) (7.26) (8.60) (9.01) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 0.94 -0.06 -0.10 -0.12 -0.16 -0.17 -0.19 0.27 0.33 0.85 1.22 

(-1.31) (-1.55) (-1.62) (-I. 77) (-1.78) ( -1.56) (1 .65) (1.59) (3.35) (4.33) 

2 0.49 -0.07 -0.05 0.02 0.07 0.13 0.29 0.59 0.78 0.91 0.89 

(-1.72) (-1.03) (0.26) (0.95) (1.74) (2 .60) (3.43) (3 .65) (3 .28) (2.92) 

5 0.07 0.06 0.01 0.06 0.03 0.04 0.20 0.41 0.60 0.75 0.92 

( 1.37) (0.15) (0.88) (0.38) (0.49) ( 1.95) (2.68) (3 .17) (2.82) (3 .24) 

6 -0.03 -0.02 0.12 0.02 0.07 0.16 0.13 0.36 0.47 0.72 0.99 

(-0.71) (2 .23) (0.46) ( 1.06) (2.20) (1 .30) (2 .26) (2.28) (2.67) (3 .36) 

9 -0.44 0.05 -0.01 0.01 0.01 0.07 0.12 0.19 0.48 0.75 0.90 

(1.34) (-0.13) (0.14) (0.18) (0.78) (1.13) (1.24) (2.40) (2 .99) (3 .39) 

I 0 (Smallest) -0.92 0.03 0.04 0.06 0.09 0.09 0.16 0.40 0.32 0.73 0.86 

(0 .53) (0.61) (0.98) (1.27) ( 1.06) (1 .25) (2.16) ( 1.44) (2.43) (2.67) 
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Table 19. Initial Reactions and Reversals in the Russell 3000 Index over Entire Sample Space. 

Market-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 0.01 0.02 0.02 0.03 0.04 0.08 0.17 0.23 0.33 0.40 

(0.56) (0.78) (0.92) ( 1.0 I) ( 1.17) (1.80) (2.51) (2.88) (3 .24) (3 .69) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 0.98 -0.04 -0.03 -0.05 -0.06 -0.08 -0.03 0.49 0.55 1.03 1.33 

(-0.74) (-0.56) (-0.67) (-0.63) (-0.84) ( -0.23) (2.97) (2.54) (3 .63) (4.18) 

2 0.53 -0.03 -0.07 -0.02 -0.03 0.05 0.15 0.45 0.78 1.10 1.27 
(-0.80) (-1.28) (-0.29) ( -0.39) (0.60) (1 .29) (2.41) (3 .58) (3 .76) (3 .92) 

5 0.08 -0.00 -0.01 -0.07 -0.05 -0.05 0.11 0.27 0.45 0.66 0.96 
(-0.01) (-0.21) ( -1.05) (-0.60) (-0.59) (0.98) (1.54) (2.16) (2.38) (3.34) 

6 -0.04 0.00 0.08 0.10 0.14 0.19 0.25 0.58 0.92 1.32 1.44 
(0.01) (1.43) ( 1.43) (I. 70) (2.24) (2.23) (3 .68) (4.57) (4 .84) (4.75) 

9 -0.47 0.04 0.05 0.03 0.06 0.12 0.21 0.25 0.46 0.77 1.02 

(I. II) (0.88) (0.37) (0.68) ( 1.37) (1.88) ( 1.54) (2 .15) (2 .83) (3.52) 

I 0 (Smallest) -0.97 0.03 0.03 0.06 0.10 0.12 0.25 0.52 0.59 1.1 I 1.28 

(0.54) (0.46) (0.81) ( 1.17) ( 1.19) ( 1.73) (2.67) (2 .49) (3 .53) (3.72) 
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Table 20. Initial Reactions and Reversals in the Wilshire 5000 Index over Entire Sample Space. 

Market-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 0.02 0.04 0.06 0.08 0.10 0.19 0.38 0.55 0.86 0.99 

( 1.51) (2.12) (2.60) (3 .0 I) (3.37) (4.84) (6.64) (7.72) (9.21) (9.72) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) 0.95 -0.03 -0.02 -0.05 -0.04 -0.09 -0.03 0.50 0.54 1.07 1.34 

(-0.74) (-0.37) (-0.61) (-0.41) (-0.90) (-0.19) (2.93) (2.47) (3.90) (4.30) 

2 0.51 0.01 0.01 0.08 0.06 0.15 0.21 0.47 0.78 1.15 1.24 
(0.12) (0.16) (1.39) (0.80) ( 1.92) (1.76) (2 .50) (3.46) (3 .77) (3 . 73) 

5 0.09 0.05 0.02 -0.02 -0.03 -0.02 0.09 0.22 0.40 0.81 0.94 

( 1.09) (0.31) ( -0.32) (-0.38) (-0.20) (0.79) (1 .24) ( 1.85) (2.88) (3 .13) 

6 -0.03 -0.02 0.04 0.07 0.17 0.23 0.18 0.42 0.81 1.05 1.17 

( -0.62) (0.80) ( 1.14) (2.33) (2.82) ( 1.61) (2.38) (3 .71) (3 .68) (3 .67) 

9 -0.45 0.04 0.02 0.01 0.02 0.07 0.21 0.19 0.46 0.78 0.99 
( 1.00) (0.30) (0.18) (0.26) (0.72) ( 1.81) ( 1.12) (2.23) (3 . 1 0) (3 .55) 

10 (Smallest) -0.93 -0.00 0.03 0.06 0.08 0.09 0.18 0.39 0.41 0.86 0.99 

(-0.03) (0.52) (0.88) (0.93) (0.95) (I .26) ( 1.97) (1.68) (2.59) (2.80) 
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Table 21. Initial Reactions and Reversals in the Dow Jones Industrial Average from January I, 1988 to December 31 , 1997. 

Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 -0.00 -0.00 -0.00 -0.01 -0.01 -0.01 0.00 -0.00 -0.01 -0.07 

( -0.03) (-0.06) (-0.13) (-0 .20) (-0.19) (-0.14) (0.02) (-0.04) (-0.74) (-0.81) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.53 0.20 0.18 0.02 0.05 0.19 0.32 0.66 0.82 0.78 0.98 

(3 .82) (2.62) (0.22) (0.38) (1.41) ( 1.94) (2.79) (2.78) (2 .17) (2.77) 

2 0.76 0.03 0.09 0.09 0. 11 0.10 -0.04 0.07 0.02 0.27 0.21 
(0.42) (1.11) ( 1.03) ( 1.05) (0.82) (-0.22) (0.29) (0.10) (0.93) (0.71 ) 

5 0.08 -0.02 -0.08 -0.08 -0.07 -0.10 -0.02 -0.08 0.37 0.14 0.15 
(-0.44) ( -1.05) (-0.98) ( -0.65) (-0.86) (-0.10) (-0.37) (1 .65) (0.57) (0.55) 

6 -0.08 -0.04 -0.08 -0.11 -0.11 -0.19 -0.19 -0.17 -0.10 -0.06 -0.19 
(-0.80) ( -1.16) ( -1.26) (-1.18) (-1.84) (-1.45) (-0.91) ( -0.50) ( -0 .26) (-0.76) 

9 -0.74 -0.02 0.01 0.09 0.14 0.06 0.03 -0.07 -0.39 -0.35 -0.44 

( -0.28) (0.10) (0.95) ( 1.33) (0.51) (0.2 1) (-0.28) ( -1.48) ( -1.23) (-1.54) 

10 (Smallest) -1.58 -0.04 0.04 0.07 0.10 0.19 0.17 0.26 0.35 -0.19 -0.15 

( -0.59) (0.43) (0.56) (0 .79) ( 1.38) (0.98) (1 .08) (1.19) ( -0.56) (-0.43) 
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Table 22. Initial Reactions and Reversals in the S&P 500 lndex from January I, 1988 to December 31 , 1997. 

-Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 -0.00 -0.00 -0.00 -0.01 -0.01 -0.01 -0.01 -0.02 -0.07 -0.07 

(-0.02) (-0.05) (-0.10) (-0.17) (-0.17) (-0.18) (-0.13) (-0.22) (-0.81) ( -0.83) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.47 0.15 0.17 0.04 0.09 0.22 0.21 0.60 0.62 0.87 0.94 

(2.57) (2.37) (0.45) (0.77) (1 .68) (1.31) (2.61) (2.21) (2 .50) (2.74) 

2 0.74 0.07 0.10 0.13 0.07 0.06 0.12 0.04 0.09 0.27 0.28 
(1.39) (1 .50) (1 .50) (0 .71) (0.50) (0.80) (0.18) (0.38) (0.95) ( 1.00) 

5 0.07 0.02 -0.02 -0.12 -0.16 -0.18 -0.19 -0.22 0.04 -0.07 -0.04 
(0.38) (-0.31) (-1.39) (-1.51) (-1.63) (-1 .26) ( -1.21) (0.19) ( -0.30) (-0.16) 

6 -0.08 -0.08 -0.11 -0.17 -0.18 -0 .19 -0.29 -0.42 -0.30 -0.72 -0.89 
( -1.58) (-1.58) (-2.13) (- 1.98) ( -1.98) (-2 .18) ( -2.40) (-1.49) (-3 .14) (-3 .59) 

9 -0.71 0.00 -0.07 0.03 0.05 0.03 -0.03 -0.10 -0.31 -0.24 -0.21 
(0.09) (-0.80) (0.31) (0.47) (0.28) (-0 .20) (-0.45) ( -1.29) ( -0.88) (-0.77) 

I 0 (Smallest) -1.50 -0.03 0.12 0.15 0.21 0.28 0.19 0.21 0.25 -0.09 -0.02 
( -0.50) (1 .28) (1.33) (I. 79) (2.08) (1.14) (0.85) (0.84) (-0.26) (-0.04) 
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Table 23. Initial Reactions and Reversals in the Nasdaq Composite Index from January I, 1988 to December 31, 1997. 

·Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.07 -0.00 -0.01 -0.01 -0.01 -0.02 -0.04 -0.08 -0.11 -0.20 -0.21 

(-0.12) (-0.19) (-0.28) (-0.39) (-0.46) (-0.67) ( -0.85) ( -1.02) (-1.44) (-1.41) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
1 (Largest) 1.46 0.41 0.45 0.48 0.58 0.71 0.88 1.81 2.05 2.47 2.44 

(6.94) (4.94) (4.23) (4.14) (4.48) (3.94) (5 .73) (5.28) (4.58) (4.21) 

2 0.74 0.20 0.26 0.26 0.22 0.22 0.20 0.54 0.64 1.08 1.24 
(4.35) (3.58) (2.68) (1 .84) (1 .65) (1.04) (2.01) (1 .86) (2.52) (2.77) 

5 0.12 0.04 0.01 0.08 0.11 0.12 0.19 0.01 -0.27 -0.34 -0.55 
(0.97) (0.12) (0.89) ( 1.07) (0.97) ( 1.18) (0.03) (-0.84) ( -0.93) (-1.36) 

6 -0.03 -0.10 -0.20 -0.24 -0.28 -0.38 -0.57 -0.61 -0.87 -1.35 -1 .65 
(-2.43) (-2.82) ( -2.64) (-2.66) (-3.10) (-3.19) ( -2.37) (-2.71) ( -3 .33) (-3.87) 

9 -0.81 -0.29 -0.34 -0.35 -0.32 -0.22 -0.27 -0.85 -0.75 -0.78 -0.81 
(-4.81) (-3.90) (-3 .21) (-2 .51) ( -1.48) (-1.34) ( -2.82) (-2 .03) (-1.70) (-1.62) 

10 (Smallest) -1 .63 -0.23 -0.11 -0.10 -0.18 -0.17 -0.15 -0 .20 -0.26 -0.27 0.15 
(-3 .14) (-0.97) (-0.81) (-1.25) (-1.06) (-0.66) (-0.63) (-0.66) (-0.50) (0.27) 
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Table 24. Initial Reactions and Reversals in the NYSE Composite lndex from January 1, 1988 to December 31 , 1997. 

Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.05 0.00 -0.00 -0.00 -0.00 -0.00 -0.01 -0.01 -0.02 -0.07 -0.07 

(0.01) (-0.02) (-0.07) (-0.15) (-0.14) (-0.15) (-0.14) (-0.26) ( -0.84) ( -0.85) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.32 0.16 0.19 0.07 0.09 0.1 8 0.20 0.65 0.73 0.93 0.95 

(3.05) (2.91) (0.85) (0.87) ( 1.45) ( 1.32) (2.93) (2.72) (2.80) (2.84) 

2 0.65 0.12 0.16 0.20 0.17 0.18 0.17 0.09 0.03 0.29 0.44 

(2.66) (2.54) (2.57) ( 1.84) ( 1.77) ( 1.2 I) (0.42) (0. 12) (I .05) (I .63) 

5 0.07 -0.07 -0.12 -0.17 -0.19 -0.13 -0.08 -0.20 -0.16 -0 .32 -0.25 

(-1.61) ( -1.96) (-2.09) ( -1.89) ( -1.23) (-0.59) (-1. 14) (-0.83) ( -1.39) (-1.04) 

6 -0.07 -0.03 -0.05 -0.10 -0.12 -0.15 -0.38 -0.51 -0.21 -0.49 -0.70 

(-0.69) (-0.81) ( -1.39) ( -1.52) (-1.69) (-2.97) (-3 .25) ( -1.19) (-2 .59) (-3 .24) 

9 -0.63 -0.05 -0.11 -0.04 -0.01 -0.02 -0.05 -0.14 -0.25 -0.29 -0.32 

( -0.88) (-1.47) ( -0.48) (-0.08) (-0. 17) (-0.36) (-0.70) (-1.13) ( -1.09) ( -1.17) 

I 0 (Smallest) -1.38 -0.05 0.06 0.09 0.13 0.18 0.13 0.21 0.24 0.06 0.17 

(-0.99) (0.67) (0.85) (I. I 5) ( 1.43) (0 .84) (0.95) (0.87) (0. I 8) (0.52) 
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Table 25. Initial Reactions and Reversals in the Russell 3000 Index from January 1, 1988 to December 31 , 1997. 

Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 -0.00 -0.00 -0.00 -0.01 -0.01 -0.01 -0.02 -0.03 -0.09 -0.09 

(-0.01) (-0.05) (-0.10) (-0.18) (-0.19) (-0.23) (-0.24) (-0.38) ( -0.97) (-0.98) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) 1.35 0.20 0.21 0.12 0.16 0.26 0.38 0.90 0.97 1.16 1.21 

(3 .58) (3 .05) ( 1.38) (1.45) (2.00) (2.31) (3 .78) (3.35) (3 .17) (3.30) 

2 0.69 0.10 0.16 0.20 0.18 0.19 0.06 -0.04 -0.07 0.27 0.30 

(2.38) (2.62) (2.48) ( 1.90) (1 .88) (0.41) (-0.17) (-0.30) (0.97) ( 1.10) 

5 0.08 -0.04 -0.02 -0.09 -0.19 -0.16 -0.16 -0.15 -0.32 -0.32 -0.57 

(-0.94) (-0.26) ( -1.08) ( -1.79) ( -1.50) (-1.13) (-0.82) ( -1.56) ( -1.29) (-2.15) 

6 -0.07 -0.03 -0.13 -0.15 -0.16 -0.19 -0.34 -0.59 -0.25 -0.66 -0.77 

( -0. 79) (-2.06) ( -1.92) ( -1.80) (-1.94) ( -2.36) (-3 .16) (-1.18) (-2.84) ( -3 .03) 

9 -0.67 -0.04 -0.13 -0.06 -0.01 -0.03 -0.04 -0.33 -0.54 -0.52 -0.60 

( -0.82) (- 1. 78) (-0.70) ( -0.05) (-0.25) (-0.29) ( -1.57) ( -2 .26) ( -1.85) (-2.06) 

I 0 (Smallest) -1.42 -0.10 0.07 0.10 0.14 0.23 0.23 0.33 0.37 0.08 0.21 

( -1.59) (0.73) (0.97) (1 .17) ( 1.72) ( 1.42) ( 1.38) (1 .25) (0.21) (0.57) 
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Table 26. Initial Reactions and Reversals in the Wilshire 5000 Index from January I, 1988 to December 31, 1997. 

_Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 -0.00 -0.00 -0.00 -0.01 -0.01 -0.01 -0.02 -0.03 -0.09 -0.09 

(-0.02) (-0.06) ( -0.12) (-0.20) (-0.21) (-0.27) (-0.30) ( -0.44) (-1.00) (-0 .99) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.29 0.21 0.25 0.18 0.24 0.35 0.42 0.94 1.0 I 1.23 1.30 

(3 .87) (3 .65) (2.12) (2.18) (2.75) (2.59) (3 .90) (3.46) (3 .39) (3 .57) 

2 0.65 0.13 0.18 0.18 0.14 0.14 -0.02 -0.15 -0.21 0.09 0.11 

(3 .24) (2.94) (2.40) ( 1.49) ( 1.38) (-0.12) (-0.73) ( -0.87) (0.30) (0.40) 

5 0.08 -0.02 -0.05 -0.12 -0.18 -0.15 -0.28 -0.24 -0.34 -0.62 -0.69 

( -0.35) (-0.85) (-1.40) (-1.79) ( -1.35) (-1.99) (-1.31) ( -1.67) ( -2.47) (-2 .55) 

6 -0.06 -0.02 -0.07 -0.09 -0.10 -0.11 -0.14 -0.27 0.03 -0.45 -0 .62 

( -0 .45) ( -1.17) ( -1.22) (-1.12) (-1.22) (-1.04) (- 1.46) (0.12) ( -1.79) (-2.29) 

9 -0.64 -0.09 -0.15 -0.12 -0.06 -0.05 -0.13 -0.33 -0.47 -0.36 -0.53 

( -1.59) (-2.04) (-1.31) (-0.59) (-0.44) (-0.91) (-1.62) ( -1.97) (-1.31) (-1.84) 

I 0 (Smallest) -1.37 -0.10 0.02 0.04 0.06 0.14 0.16 0.25 0.29 -0.02 0.20 

(-1.79) (0.17) (0.36) (0.48) (1 .08) (0.95) ( 1.05) (0.98) ( -0.04) (0.55) 
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Table 27. Initial Reactions and Reversals in the Dow Jones Industrial Average from January 1, 1988 to December 31 , 1997. 

_ARIMA(p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 0.01 0.01 0.01 0.02 0.02 0.05 0.07 0.05 -0.09 -0.15 

(0.34) (0.45) (0.49) (0.52) (0.62) (0.93) (0.93) (0.53) (-0.83) (-1.22) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
1 (Largest) 1.58 0.15 0.12 -0.02 -0.03 0.12 0.22 0.60 0.73 0.28 0.19 

(2.68) ( 1.61) (-0.21) (-0.22) (0.91) ( 1.16) (2.00) (1 .86) (0.55) (0.36) 

2 0.76 0.03 0.09 0.08 0.07 0.06 0.11 0.11 -0.14 -0.26 -0.30 

(0.59) (1.14) (0.93) (0.62) (0.47) (0.61) (0.39) ( -0.44) (-0.72) (-0.78) 

5 0.09 -0.05 -0.11 -0.10 -0.13 -0.05 -0.01 -0.28 -0.14 -0.41 -0.16 

(-0.97) (-1.54) (-1.26) (-1.31) ( -0.48) ( -0.07) (-1.37) (-0.61) ( -1.49) (-0.53) 

6 -0.08 -0.07 -0.04 -0.13 -0.10 -0.15 -0.23 -0.31 -0.20 -0.70 -0.71 
(-1.44) (-0.61) (-1.40) ( -0.93) (-1.40) (-1.46) (-1.45) ( -0. 75) (-2.12) ( -2 .06) 

9 -0.76 -0.00 -0.06 -0.07 0.04 0.05 0.06 -0.02 -0.29 -0.33 -0.27 

(-0.07) (-0.80) ( -0.65) (0.35) (0.39) (0.34) (-0.09) ( -1.05) ( -1.09) (-0.84) 

I 0 (Smallest) -1 .60 0.03 0.14 0.17 0.17 0.23 0.28 0.51 0.62 0.41 0.51 

(0.32) ( 1.41) ( 1.39) ( 1.35) (1 .60) ( 1.46) (1 .88) ( 1.76) (0.95) (1.14) 
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Table 28. Initial Reactions and Reversals in the S&P 500 Index from January I, 1988 to December 31, 1997. 

!fRIMA(p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 -0.00 -0.00 -0.01 -0.01 -0.01 -0.02 -0.04 -0.10 -0.30 -0.37 

(-0.07) (-0.12) (-0.21) (-0.31) (-0.34) (-0.37) (-0.50) (-1.02) (-2.61) (-3.07) 

Decile Portfolio Initial Reaction I 2 3 4 5 IO 20 30 50 60 
1 (Largest) 1.54 0.08 0.14 0.09 0.14 0.24 0.36 0.82 0.75 0.60 0.34 

( 1.14) (1 .52) (0.83) ( 1.07) (1 .65) (1.89) (2.62) (1 .86) ( 1.18) (0.63) 

2 0.77 0.02 -0.01 -0.09 -0.17 -0.19 -0.24 -0.43 -0.68 -0.62 -0.56 

(0.47) (-0.13) (-1.00) ( -1.62) ( -1.50) (-1.40) ( - 1.57) (-2.13) (-1.76) (-1.55) 

5 0.08 -0.03 -0.01 -0.02 -0.02 -0.03 -0.02 -0.16 -0.50 -0.87 -0.84 

(-0.61) (-0.12) (-0.20) (-0.18) ( -0.27) (-0.14) (-0.79) (-2.11) (-2.91) (-2.62) 

6 -0.09 -0.07 -0.06 -0.01 -0.03 -0.05 0.03 0.18 0.34 0.13 0.09 

(-1.34) (-0.84) (-0.06) (-0.25) ( -0.42) (0.19) (0.89) ( 1.33) (0.40) (0.27) 

9 -0.77 0.03 -0.05 -0.09 -0.10 -0.03 -0.09 -0.27 -0.34 -0.62 -0.37 

(0 .60) ( -0.59) (-0 .91) ( -0.86) (-0 .27) ( -0.53) (-1.15) (-1.23) (-1.81) ( -1.00) 

I 0 (Smallest) -1.60 0.04 0.15 0.18 0.22 0.27 0.18 0.51 0.63 0.61 0.66 

(0.58) (1.46) (1.46) (I. 74) (1.81 ) (0.92) (1.71) ( 1.62) (1 .25) ( 1.27) 
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Table 29. Initial Reactions and Reversals in the Nasdaq Composite Index from January I, 1988 to December 31, 1997. 

ARIMA(p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.07 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.01 0.01 

(0.12) (0.15) (0.14) (0.10) (0.10) (0.15) (0.29) (0.31) (0.05) (0.08) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.45 0.07 0.06 0.07 0.16 0.21 0.24 0.92 1.16 1.38 1.48 

(I .20) (0.76) (0.70) (I .26) ( 1.50) (1.23) (3.33) (3.40) (2 .70) (2 .57) 

2 0.75 0.09 0.19 0.15 0.07 0.17 0.26 0.46 0.35 0.45 0.52 
(2.00) (3 .05) (1.71) (0.67) (1.51) ( 1.54) (I .91) ( 1.1 I) ( 1.12) ( 1.23) 

5 0.12 -0.03 -0.00 0.04 0.04 -0.03 -0.03 -0.07 -0.05 0.17 -0.49 
(-0.66) (-0.04) (0.54) (0.47) (-0.27) (-0.2 I) ( -0.29) (-0.18) (0.44) (- 1.06) 

6 -0.03 -0.06 -0.14 -0.12 -0.12 -0.17 -0.24 -0.55 -0.48 -0.29 -0.15 
( -1.46) (-2.04) (-1.41) (- 1.23) (- 1.52) (- 1.54) ( -2.49) (- 1.68) (-0.71) (-0.33) 

9 -0.78 -0.15 -0. I 8 -0.20 -0. I 8 -0.13 -0.04 -0.3 I -0 .3 I -0.26 -0.30 
( -2.35) ( -2.26) (- 1.95) (-1.72) (-l.l2) (-0.25) (-1.24) (-0.98) (-0.61) (-0.64) 

I 0 (Smallest) -1.61 0.12 0.22 0.24 0.21 0.22 0.19 0.24 0.35 0.60 1.15 
(1 .64) (2 .06) (2.03) (1.62) (1 .56) (0.98) (0.88) (0.99) (I .20) (2 . 19) 
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Table 30. Initial Reactions and Reversals in the NYSE Composite Index from January I, 1988 to December 31, 1997. 

ARIMA(p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 0.01 0.02 0.03 0.04 0.06 0.11 0.21 0.28 0.34 0.37 

(0.80) (1.11) (1.30) ( 1.45) (1 .64) (2.37) (3.11) (3.42) (3.40) (3.60) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.39 0.08 0.20 0.16 0.22 0.31 0.42 0.94 0.97 0.89 0.77 

(1.40) (2.86) ( 1.81) (1.95) (2.66) (2.42) (3.44) (2.71) (2.06) ( 1.72) 

2 0.70 0.04 -0.02 -0.05 -0.04 -0.06 -0.06 0.04 0.20 0.29 0.50 
(0.78) (-0.37) (-0.60) (-0.48) (-0.50) (-0.41) (0.16) (0.72) (0.89) ( 1.51) 

5 0.08 0.03 0.02 0.05 -0.01 0.01 -0.05 -0.17 -0.02 0.01 0.10 
(0.81) (0.27) (0.67) (-0.15) (0.13) ( -0.42) (-0.92) ( -0.08) (0.03) (0.31) 

6 -0.06 -0.06 -0.09 -0.11 -0.10 -0.03 0.19 0.21 0.21 0.41 0.63 
( -1.24) (-1.33) (-1.34) (-1.11) (-0.33) ( 1.29) (1 .06) (0.87) ( 1.44) (2.11) 

9 -0.67 0.04 0.03 0.12 0.16 0.20 0.09 0.03 0.10 -0.11 0.03 
(0.71) (0.46) ( 1.33) (1.57) ( 1.76) (0.63) (0.16) (0.44) (-0.39) (0.09) 

I 0 (Smallest) -1.40 0.05 0.14 0.20 0.24 0.33 0.42 0.76 0.89 1.20 1.41 
(0.84) ( 1.50) ( 1.94) (2 .15) (2.47) (2.48) (2.89) (2 .61) (3 .0 I) (3.46) 
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Table 31. Initial Reactions and Reversals in the Russell 3000 Index from January 1, 1988 to December 31, 1997. 

A RIMA (p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.06 0.01 0.02 0.02 0.03 0.04 0.08 0.17 0.23 0.33 0.40 

(0.56) (0 .78) (0.92) (l.O I) (l.l7) ( 1.80) (2.51) (2 .88) (3.24) (3.69) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.40 0.08 0.07 0.01 0.05 0.18 0.24 0.61 0.61 0.80 0.85 

( 1.49) ( 1.02) (0.12) (0.50) (1.54) (1.47) (2.46) (1 .86) (1.93) (1.91) 

2 0.70 0.05 0.10 0.09 0.06 0.10 0.08 0.12 0.13 0.41 0.39 
(0.94) (1.53) (1.23) (0.63) (0 .93) (0 .56) (0 .55) (0.51) (1.24) (l.l2) 

5 0.09 0.02 -0.01 -0.01 -0.04 -0.07 0.09 -0.06 -0.12 -0.05 0.03 

(0.52) ( -0.24) (-0.09) (-0.48) ( -0. 70) (0 .65) (-0.33) (-0.59) ( -0.20) (0 .09) 

6 -0.06 -0.01 -0.02 -0.04 -0.05 -0.03 0.05 -0. 11 -0.13 -0.22 -0.27 

(-0.26) ( -0.28) ( -0.53) ( -0.46) ( -0.25) (0.34) ( -0.57) ( -0.59) ( -0.90) (-1.01) 

9 -0.68 -0 .03 -0.12 -0.11 -0.09 -0.09 -0.17 -0.27 -0.29 -0.09 0.25 

(-0 .51) ( -1.65) ( -1.08) (-0.91) (-0 .79) ( -1.16) (-1.3 1) (-l.l2) ( -0.28) (0. 74) 

I 0 (Smallest) - 1.42 0.12 0.28 0.28 0.32 0.40 0.51 0.73 0.96 1.30 1.49 

(1.78) (3 .12) (2.73) (2.87) (3.15) (3 .14) (2 .93) (3 .09) (3 .23) (3.37) 
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Table 32. Initial Reactions and Reversals in the Wilshire 5000 Index from January I, 1988 to December 31, 1997. 

ARIMA(p,d,q) Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 

Aggregate 0.06 0.00 0.01 0.01 0.01 0.02 0.04 0.08 0.11 0.12 0.14 

(0.29) (0.39) (0.44) (0.46) (0.55) (0.89) (1.31) ( 1.45) (1.26) (1.43) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) 1.32 0.06 0.06 -0.04 -0.04 0.05 0.14 0.41 0.50 0.57 0.60 

(1.18) (0.90) (-0.50) (-0.42) (0.43) (0.92) (1.80) (1.74) (1.57) (1.54) 

2 0.66 0.06 0.10 0.10 0.09 0.12 -0.06 -0.01 -0.19 0.17 0.21 

(1.43) (1 .65) (1.30) (1.05) (1.14) ( -0.38) (-0.05) (-0.73) (0.53) (0.62) 

5 0.09 -0.10 -0.11 -0.07 -0.15 -0.19 0.02 -0.03 -0.06 -0.14 -0.32 

(-2.02) (-1.64) (-0.87) ( -1.58) ( -1.88) (0.19) (-0.19) ( -0.33) ( -0.56) (-1.16) 

6 -0.06 0.01 0.05 0.01 0.03 0.03 0.05 -0.03 0.06 -0.24 -0.34 

(0.32) (0.90) (0.22) (0.38) (0.37) (0.34) (-0.20) (0.30) ( -0 .97) ( -1.28) 

9 -0.66 -0.06 -0.11 -0.05 -0.07 -0.05 -0.22 -0.27 -0.35 -0.30 0.01 

(-1.11) (-1.54) ( -0.63) (-0.76) ( -0.50) (-1.57) ( -1.39) (-1.47) ( -1.08) (0.04) 

I 0 (Smallest) -1.37 0.08 0.21 0.21 0.25 0.33 0.46 0.66 0.88 1.16 1.30 

(1.28) (2.31) (2.11) (2.27) (2.67) (2 .99) (2.90) (2.99) (3 .04) (3 .30) 
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Table 33. Filter Rule Results for the Dow Jones Industrial Average Over the Period January I, 1996 to December 31 , 1997 Using the Mean-Adjusted Modd 

Returns- Days After Purchase 
Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 

Buy-and hold 0.27 0.24 0.09 0.21 0.47 1.26 1.99 2.89 3.69 5.07 
Purchase OJ lA if return (2.78) (1 .80) (0.53) (0.89) (1 .87) (3 .72) (4.39) (5 .15) (4.67) (6.26) 
return on a given Difference between -0.07 -0.10 -0.29 -0.18 0.09 0.71 0.85 1.36 1.59 2.93 
day exceeds 1.03% index return and ( -0.88) (-0.77) (-2.09) ( -0.94) (0.45) (2.45) (2.65) (2.82) (2.39) (4.46) 

MSCI World Index 

Buy-and hold 0.05 0.31 0.29 0.55 0.71 1.11 2.54 4.01 4.67 5.67 
Purchase DJIA if return . (0.32) (1 .52) (1.05) (2.09) (2 .65) (3 .09) ( 4.63) (6.20) (5.14) (5 . 79) 
return on a given 
day is less than Difference between 0.32 0.58 0.50 0.76 0.82 0.99 2.27 3.13 2.69 3.32 
-0.85% index return and (2.46) (3 .07) (2.35) (3.42) (4 .00) (3.48) (4.57) (6.17) (3.4 7) (4.35) 

MSCI World Index 

Buy-and hold 0.17 0.28 0.18 0.36 0.58 1.19 2.24 3.40 4.14 5.34 
Purchase DJIA if return ( 1.95) (2 .32) ( 1.16) (2 .09) (3 .17) (4.85) (6.39) (7.98) (6.94) (8.54) 
return on a given 
day exceeds 1.03% Difference between 0.11 0.21 0.07 0.25 0.42 0.84 1.50 2.17 2.09 3.11 
or is less than index return and (1.44) ( 1.86) (0.55) (1.64) (2.93) (4.12) (5.12) (6.04) ( 4.13) (6.26) 
-0.85% MSCI World Index 
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Notes for table 33 : 

k - The filter rule was established by examining the over- and underreaction results over the period January I, 1988 to December 31, 1995. Based on the 
underreaction (overreaction) in portfolio I (portfolio I 0) in the U.S. indexes over this time period, the filture rule states to purchase the index in question 
if the nominal return on a given day from January I, 1996 to December 31 , 1997 is greater than (less than) the minimum (maximum) nominal return in 
portfolio I (portfolio l 0). Returns are buy-and-hold returns and are compared to both 30-year Treasury bond yields and MSCI World Index returns. 
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Table 34. Filter Rule Results for the S&P 500 Index Over the Period January I, 1996 to December 31 , 1997 Using the Mean-Adjusted Model 

Returns- Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Buy-and hold 0.29 0.28 0.30 0.40 0.61 1.57 2.52 3.26 4.69 6.27 

Purchase S&P 500 if return (2.66) ( 1.81) (1.65) (1 .80) (2.33) (5 .07) (5 .35) (5 .61) (5 .71) (7.98) 
return on a given Difference between -0.10 -0.11 -0.07 0.03 0.25 1.02 1.20 1.40 2.41 3.82 
day exceeds 0.97% index return and (-1.39) (-0.85) (-0.60) (0.20) ( 1.32) (4.29) (3.44) (3 .31) (3 .90) (6.95) 

MSCI World Index 

Buy-and hold -0.14 0.16 0.19 0.52 0.77 1.36 2.64 3.94 5.99 7.46 
Purchase S&P 500 if return (-1.12) (0.89) (0.81) (2.15) (3 .21) (3.5 I) (5 .04) (6.09) (8.02) (8.71) 
return on a given 
day is less than Difference between 0.17 0.47 0.47 0.79 0.92 1.27 2.17 3.06 4.29 5.43 
-0.76% index return and ( 1.96) (3 .01) (2.75) (4.09) 

MSCI World Index 
(5.10) (4.04) (5 . 12) (6.22) (7.5 I) (8 .94) 

Buy-and hold 0.09 0.22 0.25 0.46 0.69 1.47 2.58 3.58 5.31 6.84 
Purchase S&P 500 if return (1 .03) (1 .89) (1 .67) (2.80) (3 .87) (6.00) (7.38) (8 .29) (9.51) (11.80) 
return on a given 
day exceeds 0.97% Difference between 0.03 0.17 0.18 0.40 0.57 1.14 1.67 2.19 3.3 I 4.59 
or is less than index return and (0.55) ( 1.60) (1.74) 
-0.76% MSCI World Index 

(2 .96) (4.25) (5 .86) (6.05) (6.63) (7.69) (11.10) 
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Table 35. Filter Rule Results for the Nasdaq Composite Index Over the Period January I, 1996 to December 31, 1997 Using the Mean-Adjusted Model 

Returns- Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Buy-and hold 0.35 0.40 0.51 0.65 0.78 1.17 2.89 3.83 5.72 7.05 

Purchase Nasdaq if return (3 .76) (2.76) (2 .75) (2.85) (3.10) (3 .16) (5 .54) (6.35) (6.32) (7.44) 
return on a given Difference between 0.09 0.13 0.29 0.43 0.56 0.85 2.10 2.74 4.04 5.20 
day exceeds 0. 79% index return and (1 .19) ( 1.0 I) (1.91) (2.14) (2.72) (2.77) (4 .92) (5 .32) (5.00) (6.29) 

MSCI World Index 

Buy-and hold -0.22 0.12 0.18 0.13 0.24 0.67 1.70 3.29 6.43 7.95 
Purchase Nasdaq if return ( -1.52) (0.49) (0.54) (0.38) (0.67) (1 .25) (2.14) (3.27) (5 .33) (6.06) 
return on a given 
day is less than Difference between -0.01 0.33 0.19 0.15 0.20 0.59 1.27 2.56 4.68 6.06 
-0.91% index return and (-0.08) ( 1.48) (0.71) (0.48) (0.64) (1 .28) (1 .85) (3.06) (4.76) (5.77) 

MSCI World Index 

Buy-and hold 0.15 0.30 0.39 0.46 0.58 0.99 2.46 3.63 5.98 7.38 
Purchase Nasdaq if return ( 1.78) (2 .34) (2.33) (2.40) (2.83) (3.24) (5 .58) (6.88) (8.28) (9.62) 
return on a given 
day exceeds 0.79% Difference between 0.05 0.20 0.26 0.33 0.43 0.76 1.80 2.68 4.27 5.5 1 
or is less than index return and (0.81) (I. 76) ( 1.86) ( 1.92) (2.50) (2.94) ( 4.88) (6.01) (6.84) (8.47) 
-0.91% MSCI World Index 
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Table 36. Filter Rule Results for the NYSE Composite Index Over the Period January I, 1996 to December 31 , 1997 Using the Mean-Adjusted Model 

Returns- Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 

Buy-and hold 0.30 0.26 0.25 0.31 0.54 1.37 2.26 3.04 4.48 5.94 

Purchase NYSE if return (3.49) (2.09) (1.64) ( 1.67) (2.62) (5.21) (5.36) (5 .60) (6.39) (8.85) 
return on a given Difference between -0.09 -0.13 -0.14 -0.07 0.21 0.83 1.07 1.33 2.36 3.68 
day exceeds 0.83% index return and (-1.51) ( -1.19) ( -1.29) (-0.49) ( 1.42) (3.84) (3.40) (3 .11) (4.46) (7.70) 

MSCI World Index 

Buy-and hold -0.14 0.16 0.24 0.41 0.59 1.06 2.48 3.82 5.89 7.19 

Purchase NYSE if return (-l.l4) (0.93) (0.98) (I. 73) (2.25) (2.65) (4 .62) (6.01) (7.89) (8.42) 
return on a given 
day is less than Difference between 0.15 0.45 0.46 0.62 0.63 0.97 2.10 2.93 4.03 5.09 
-0.71% index return and ( 1.81) (3 .02) (2 .69) (3.42) (3.46) (3.13) (5 .22) (6.41) (7 .43) (9.27) 

MSCI World Index 

Buy-and hold 0.10 0.22 0.24 0.35 0.56 1.23 2.36 3.39 5.12 6.51 

Purchase NYSE if return (1.37) (2.07) ( 1.77) (2.41) (3.46) (5.31) (7.07) (8.21) (9.98) (12.17) 
return on a given 
day exceeds 0.83% Difference between 0.02 0. 14 0. 13 0.24 0.40 0.90 1.54 2.06 3.12 4.32 
or is Jess than index return and (0.42) (1.44) (I .35) (2.02) (3.44) (4 .88) (6.05) (6.44) (8.09) ( 11.83) 
-0.71% MSCI World Index 
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Table 37. Filter Rule Results for the Russell 3000 Index Over the Period January I, 1996 to December 31 , 1997 Using the Mean-Adjusted Model 

Returns- Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Buy-and hold 0.29 0.30 0.35 0.47 0.71 1.59 2.79 3.62 5.35 6.97 

Purchase Russell return (2.93) (2.20) (2.08) (2.20) (2.81) (5.51) (6.35) (6.53) (6.90) (9.25) 
3000 if return on a Difference between -0.10 -0.09 -0.03 0.09 0.32 1.00 1.44 1.70 2.97 4.39 
given day exceeds index return and (-1.65) (-0.79) (-0.22) (0.56) (1.80) (4.74) (4.3 I) (4.22) (5.13) (8.49) 
0.90% MSCI World Index 

Buy-and hold -0.14 0.23 0.24 0.41 0.64 1.46 2.95 4.37 6.16 7.63 
Purchase Russell return ( 1.10) (1.13) (0.88) (1.56) (2.16) (3.46) (5 .15) (6.21) (7.08) (7.87) 
3000 if return on a 
given day is less Difference between 0.16 0.53 0.43 0.60 0.67 1.38 2.43 3.32 4.02 5.15 
than -0.83% index return and ( 1.70) (3 .05) (2.25) (2.86) (3 .11) ( 4.38) (5 .36) (6.38) (6.24) (7 .74) 

MSCI World Index 

Buy-and hold 0.11 0.27 0.30 0.45 0.68 1.53 2.86 3.93 5.69 7.25 
Purchase Russell return (I .32) (2.34) (2.03) (2.69) (3 .56) (6.33) (8 .19) (9.02) (9.85) (1 2. 17) 
3000 if return on a 
given day exceeds Difference between 0.01 0.17 0.17 0.31 0.47 1.16 1.86 2.38 3.41 4.71 
%0.90 or is less than index return and (0.13) ( 1.66) (I .56) (2 .32) (3.39) (6.43) (6.76) (7.27) (7.89) ( 11.50) 
-0.83% MSCI World Index 

166 



Table 38. Filter Rule Results for the Wilshire 5000 Index Over the Period January I, 1996 to December 31 , 1997 Using the Mean-Adjusted Model 

Returns - Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Buy-and hold 0.28 0.26 0.39 0.53 0.75 1.61 2.95 3.84 0.54 6.84 

Purchase Wilshire return (3.05) (2.09) (2.50) (2.81) (3.45) (6.04) (7.12) (7.40) (7.09) (9.48) 
5000 if return on a Difference between -0.09 -0.10 0.06 0.20 0.39 1.01 1.68 2.03 3.10 4.39 
given day exceeds index return and ( -1.55) (-0.96) (0.56) (1 .29) (2.42) (4.88) (4.97) (4.96) (5.20) (8.21) 
0.83% MSCI World Index 

Buy-and hold -0.14 0.21 0.25 0.39 0.60 1.21 2.67 4.22 6.09 7.63 

Purchase Wilshire return (-1.24) (1.12) (0.97) ( 1.47) (2.08) (2.86) (4.72) (6.37) (7.40) (8.39) 
5000 if return on a 
given day is less Difference between 0.12 0.48 0.41 0.56 0.60 1.10 2.23 3.33 4.12 5.27 
than -0.73% index return and ( 1.48) (2.99) (2.30) (2.58) (2.90) (3 .41) (5 .1 0) (6.84) (6.74) (8.33) 

MSCI World Index 

Buy-and hold 0.09 0.24 0.33 0.47 0.68 1.43 2.83 4.01 5.70 7.20 

Purchase Wilshire return (1.18) (2.22) (2.29) (2 .97) (3 .90) (5.99) (8.32) (9. 76) (10.23) (12.66) 
5000 if return on a 
given day exceeds Difference between 0.00 0.15 0.22 0.36 0.48 1.05 1.93 2.61 3.56 4.78 
0.83% or is less than index return and (0.08) (1.60) (2.15) (2.78) (3.77) (5.72) (7.12) (8.19) (8.28) ( 11.69) 
-0.73% MSCI World Index 
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Table 39. Filter Rule Results for the Dow Jones Industrial Average Over the Period January I, 1996 to December 31, 1997 Using the A RIMA Model 

Returns -Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Buy-and hold 0.29 0.30 0.28 0.38 0.66 1.31 2.23 2.89 3.88 4.92 

Purchase DJJA if return (3 .16) (2.30) (I. 75) (1.82) (2.98) ( 4.17) (5 .19) (5 .37) (5.33) (6.53) 
return on a given Difference between -0.04 -0.03 -0.08 0.02 0.28 0.71 1.12 1.39 1.95 2.78 
day exceeds 0.91% index return and (-0.61) (-0.28) ( -0.63) (0.09) ( 1.61) (2.72) (3 .52) (3 .12) (3.27) (4.90) 

MSCI World Index 

Buy-and hold 0.15 0.37 0.55 0.84 1.03 1.53 2.61 3.27 5.12 6.22 
Purchase DJIA if return (1.58) (2.70) (3 .12) (4.84) (5.61) (5.41) (6.61) (6.75) (8.92) (9.78) 
return on a given 
day is less than Difference between 0.27 0.49 0.59 0.89 0.94 1.17 1.89 2.21 3.29 4.22 
-0.47% index return and (3 .58) (3.98) (4.40) (6.07) (6.65) ( 4.85) (5 .81) (5.74) (7.27) (8.50) 

MSCI World Index 

Buy-and hold 0.21 0.34 0.44 0.65 0.88 1.43 2.45 3.11 4.60 5.68 

Purchase DJIA if return (3 .09) (3 .53) (3 .57) (4.84) (6.19) (6.85) (8.42) (8.64) (10.17) ( 11.66) 
return on a given 
day exceeds 0.91% Difference between 0.14 0.27 0.31 0.52 0.67 0.98 1.57 1.86 2.74 3.62 
or is less than index return and (2 .57) (3 .06) (3.15) (4.47) (5 .92) (5.49) (6.75) (6.40) (7.49) (9.60) 
-0.47% MSCI World Index 
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Table 40. Filter Rule Results for the S&P 500 Index Over the Period January I, 1996 to December 31 , 1997 Using the ARIMA Model 

Returns - Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Buy-and hold 0.20 0.18 0.13 0.31 0.43 1.38 2.43 2.98 5.17 6. 19 

Purchase S&P 500 if return ( 1.82) ( 1.18) (0.68) (1.36) (1.69) (4.35) (4.53) (4.65) (6.06) (7 .49) 
return on a given Difference between -0.19 -0.22 -0.22 -0.04 0.15 0.90 1.27 1.24 3.15 4.12 
day exceeds 1.03% index return and (-2.72) (1 .67) (-1.71) (-0.23) (0.82) (3.33) (3.18) (2.65) (4.82) (6.90) 

MSCI World Index 

Buy-and hold 0.05 0.37 0.34 0.69 1.00 1.32 3.09 4.65 6.28 7.51 

Purchase S&P 500 if return (0.34) ( 1.66) (!.II) (2.53) (3.43) (3 .1 0) (5 .07) (6.14) (6.64) (7.79) 
return on a given 
day is less than Difference between 0.35 0.67 0.54 0.89 1.07 1.24 2.89 3.82 4.24 5.17 
-1.05% index return and (3 .28) (3 .31) (2.35) (3 .98) (4.50) (3 .64) (5.46) (6.33) (5.83) (7.25) 

MSCI World Index 

Buy-and hold 0.14 0.26 0.22 0.48 0.67 1.36 2.72 3.70 5.65 6.76 

Purchase S&P 500 if return (1.58) (2.03) (1 .29) (2 .71) (3.50) (5.30) (6.76) (7.48) (8.92) (10.76) 
return on a given 
day exceeds 1.03% Difference between 0.04 0.16 0.11 0.36 0.54 1.05 1.97 2.35 3.62 4.58 
or is less than index return and (0.62) ( 1.33) (0.83) (2.43) (3.58) (4.94) (5.93) (5.95) (7.43) (9 .96) 
-1 .05% MSCI World Index 
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Table 41. Filter Rule Results for the Nasdaq Composite Index Over the Period January I, 1996 to December 31 , 1997 Using the ARIMA Model 

Returns- Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Buy-and hold 0.36 0.46 0.57 0.69 0.84 1.41 2.82 3.83 5.78 7.03 

Purchase Nasdaq if return (4.38) (3 .64) (3 .61) (3 .63) (4.00) (4.59) (5.88) (7 .10) (7.28) (8.18) 
return on a given Difference between 0.12 0.22 0.31 0.42 0.54 0.99 1.88 2.59 4.07 5.13 
day exceeds 0.63% index return and ( 1.8 I) ( 1.93) (2.28) (2.55) (3 . 14) (3 .84) (4.82) (5 .89) (5 .90) (7. 18) 

MSCI World Index 

Buy-and hold -0.25 0.15 0.25 0.27 0.40 1.07 2.83 4.92 8.03 10.14 

Purchase Nasdaq if return (-1.45) (0.51) (0.59) (0.62) (0.96) (1 .59) (3 .30) (4.39) (5 .84) (7.01) 
return on a given 
day is less than Difference between 0.02 0.42 0.36 0.38 0.38 1.02 2.34 3.92 5.70 7.67 
-1.05% index return and (0.11) (1 .54) ( 1.06) (1.02) ( 1.1 0) ( 1.76) (3 .27) (4.26) (5 .32) (7.18) 

MSCI World Index 

Buy-and hold 0.21 0.39 0.50 0.59 0.74 1.33 2.82 4.09 6.32 7.77 

Purchase Nasdaq if return (2 .76) (3 .23) (3 .16) (3.32) (3 .90) (4.70) (6.78) (8.36) (9.15) (I 0.43) 
return on a given 
day exceeds 0.63% Difference between 0.09 0.27 0.32 0.41 0.51 1.00 1.99 2.91 4.46 5.73 
or is less than index return and (1 .52) (2.47) (2.45) (2.68) (3.25) (4.17) (5 .82) (7.24) (7.62) (9.48) 
-1.05% MSCI World Index 
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Table 42. Filter Rule Results for the NYSE Composite Index Over the Period January I, 1996 to December 31 , 1997 Using the ARlMA Model 

Returns - Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Buy-and hold 0.29 0.34 0.31 0.41 0.62 1.28 2.00 2.64 4.17 5.23 

Purchase NYSE if return (4.14) (3.26) (2.39) (2.52) (3.36) (5.44) (5.95) (6.07) (7.98) (9.61) 
return on a given Difference between -0.03 0.02 -0.06 0.04 0.24 0.74 1.00 1.42 2.65 3.64 
day exceeds 0.60% index return and (-0.67) (0.19) (-0.59) (0.28) ( 1.75) ( 4.31) (3 .92) (4 .28) (6. 75) (9.42) 

MSCI World Index 

Buy-and hold -0.12 0.12 0.11 0.36 0.61 1.28 2.61 3.99 5.76 7.02 
Purchase NYSE if return ( -0.90) (0.61) (0.39) (1.42) (2.42) (3 .57) (4.83) (5 .57) (5 .99) (7.49) 
return on a given 
day is less than Difference between 0.20 0.44 0.36 0.61 0.74 1.28 2.36 3.21 3.97 4.80 
-0.85% index return and (1.87) (2.60) ( 1.95) (3 .18) (3 .63) (4.63) ( 4.95) (5.25) (5.34) (7.43) 

MSCI World Index 

Buy-and hold 0.18 0.28 0.26 0.40 0.61 1.28 2.16 2.99 4.59 5.69 
Purchase NYSE if return (2 .87) (3 .05) (2 .14) (2.90) (4 .09) (6.50) (7.57) (8.00) (9.91) (12.02) 
return on a given 
day exceeds 0.60% Difference between 0.03 0.13 0.05 0.19 0.37 0.88 1.36 1.88 2.99 3.94 
or is less than index return and (0.68) (1 .56) (0.57) 
-0.85% MSCI World Index 

( 1.67) (3 .21) (6.00) (5 .87) (6.31) (8 .53) ( 11.83) 
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Table 43. Filter Rule Results for the Russell 3000 Index Over the Period January I, 1996 to December 31, 1997 Using the A RIMA Model 

Returns - Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 

Buy-and hold 0.29 0.31 0.37 0.47 0.73 1.60 2.77 3.54 5.56 6.77 

Purchase Russell return (2.88) (2.18) (2.12) (2 .16) (2 .84) (5.46) (6.20) (6.10) (7.34) (8.70) 
3000 if return on a Difference between -0.11 -0.09 -0.01 0.08 0.34 0.99 1.40 1.65 3.21 4.25 
given day exceeds index return and (-1.72) (-0.80) (-0.17) (0.50) (1.82) (4.63) (4.07) (3 .76) (5.76) (8.40) 
0.89% MSCI World Index 

Buy-and hold -0.11 0.23 0.31 0.47 0.74 1.60 3.06 4.33 6.66 7.81 

Purchase Russell return ( -0.78) (1.11) ( 1.16) ( 1.77) (2 .51) (3.54) (5 .02) (5 .50) (7.07) (7.50) 
3000 if return on a 
given day is less Difference between 0.19 0.52 0.47 0.63 0.78 1.46 2.37 3.13 4.40 5.26 
than -0.85% index return and (1.93) (3 .09) (2.71) (3 .15) (3 .82) (4.12) (4.99) (5 .11) (6.61) (7.13) 

MSCI World Index 

Buy-and hold 0.13 0.27 0.34 0.47 0.73 1.60 2.89 3.86 6.00 7.19 

Purchase Russell return ( 1.57) (2 .34) (2.32) (2.81) (3 .80) (6.37) (7.99) (8 .22) (IO .I8) (11 .50) 
3000 if return on a 
given day exceeds Difference between 0.01 0.15 0. I8 0.30 0.51 1.18 1.79 2.25 3.69 4.66 
0.89% or is less than index return and (0.18) (1.52) (1.74) (2.32) (3.7I) (6.14) (6.33) (6.15) (8.60) (10.97) 
-0.85% MSCI World Index 
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Table 44. Filter Rule Results for the Wilshire 5000 Index Over the Period January I, 1996 to December 31 , 1997 Using the A RIMA Model 

Returns- Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 

Buy-and hold 0.31 0.32 0.38 0.54 0.80 1.63 3.14 4.11 6.21 7.43 
Purchase Wilshire return (3.46) (2.55) (2.35) (2.61) (3.32) (5 .35) (6.94) (7.76) (8.14) (9.57) 
5000 if return on a Difference between -0.04 -0.03 0.04 0.20 0.42 1.01 1.82 2.25 3.75 4.78 
given day exceeds index return and (-0.69) ( -0.25) (0.37) ( 1.23) (2.38) (4.69) (5 .22) (5.49) (6.97) (9.69) 
0.78% MSCI World Index 

Buy-and hold -0.11 0.17 0.15 0.27 0.51 1.11 2.61 4.18 6.18 7.57 
Purchase Wilshire return (-0.87) (0.90) (0.62) ( 1.06) (1 .80) (2 .53) ( 4.47) (5 .85) (7.04) (8.29) 
5000 if return on a 
given day is less Difference between 0.15 0.44 0.32 0.43 0.57 I. II 2.22 3.39 4.27 5.28 
than -0.77% index return and (1 .50) (2 .70) ( 1.99) (2.16) (2.66) (3 .23) (4.87) (6.25) (6.79) (8.43) 

MSCI World Index 

Buy-and hold 0.13 0.26 0.29 0.43 0.68 1.41 2.92 4.14 6.19 7.49 
Purchase Wilshire return (1.71) (2.40) (2 .06) (2.67) (3 .70) (5 .52) (8.14) (9.68) (I 0.80) (12.71) 
5000 if return on a 
given day exceeds Difference between 0.04 0.17 0.16 0.30 0.48 1.05 1.99 2.73 3.97 4.99 
0.78% or is less than index return and (0.77) ( 1.81) (1.70) (2.36) (3 .56) (5 .53) (7.16) (8.23) (9.74) (12.87) 
-0.77% MSCI World Index 
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Table 45. Filter Rule Results for the Dow Jones Industrial Average Over the Period January I, 1996 to December 31, 1997 Using the Market-Adjusted Model 

Returns- Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 

Buy-and hold 0.13 0.24 0.27 0.33 0.41 0.98 1.74 2.58 4.19 4.95 

Purchase DJIA if return (2.36) (3.11) (3 .04) (3 .02) (3.47) (6.34) (7.47) (9.68) (12.38) ( 13.47) 
return on a given Difference between -0.03 0.08 0.02 0.08 0.13 0.61 1.04 1.66 2.92 3.46 
day exceeds -0.07% index return and (-1.01) (1.25) (0.30) (0.87) (1.50) (4.85) (5.24) (7.65) (10.51) (11.90) 

MSCI World Index 

Buy-and hold 0.05 0.15 0.3 I 0.39 0.48 0.98 2.00 2.75 4.57 5.28 

Purchase DJIA if return (0.98) (2.05) (3.55) (4. 15) (4.52) (6.64) (9.59) (I 1.32) (15.36) (15 .88) 
return on a given 
day is less than Difference between 0.05 0.15 0.25 0.34 0.33 0.71 1.45 1.93 3.22 3.73 
0.66% index return and ( 1.46) (2.46) (3 .79) (4.19) (3 .95) (5 .91) (8.27) (9.37) (13 .22) ( 14.05) 

MSCI World Index 

Buy-and hold 0.10 0.21 0.31 0.41 0.52 1.04 1.94 2.73 4.42 5.22 

Purchase DJIA if return (2.42) (3.45) (4.25) (5.00) (5 .67) (8.23) (I 0.58) (12.70) (16.55) ( 17.81) 
return on a given 
day exceeds -0 .07% Difference between 0.03 0.14 0.18 0.28 0.31 0.71 1.28 1.79 2.99 3.60 
or is less than 0.66% index return and (1.05) (2.70) (3.1 0) (3.96) (4.37) (6.81) (8 .39) (10.01) (13.92) (15 .75) 

MSCI World Index 
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Table 46. Filter Rule Results for the S&P 500 Index Over the Period January I, 1996 to December 31 , 1997 Using the Market-Adjusted Model 

Returns- Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Buy-and hold 0.26 0.40 0.43 0.54 0.66 1.22 2.19 2.82 4.63 5.59 

Purchase S&P 500 if return (4.43) (4.46) (3 .80) (3 .92) (4.40) (6.39) (7.36) (8.26) (10.62) (12.28) 
return on a given Difference between -0.02 0.12 0.04 0.15 0.25 0.65 1.24 1.65 3.08 3.97 
day exceeds 0.35% index return and (-0.43) (1.60) (0.52) (1.41) (2.30) (4.54) (5 .37) (6.28) (9.38) (12.52) 

MSCI World Index 

Buy-and hold 0.12 0.25 0.46 0.69 0.91 1.25 2.27 3.13 5.23 6.42 

Purchase S&P 500 if return ( 1.44) (1.98) (2.98) (4.42) (5.44) (4.83) (6.45) (7.13) (11.41) (12.33) 
return on a given 
day is less than Difference between 0.21 0.35 0.50 0.73 0.81 0.93 1.72 2.19 3.72 4.70 
-0.33% index return and (3 .54) (3 .16) ( 4.35) (5 .62) (6.31) (4.31) (6.45) (6.15) (10.33) ( 12.25) 

MSCI World Index 

Buy-and hold 0.20 0.34 0.44 0.60 0.77 1.23 2.22 2.95 4.89 5.94 

Purchase S&P 500 if return (4.13) (4.53) (4.80) (5.83) (6.84) (7.96) (9.80) (10.92) ( 15.36) (17.31) 
return on a given 
day exceeds 0.35% Difference between 0.08 0.22 0.23 0.39 0.49 0.77 1.44 1.88 3.35 4.28 
or is less than index return and (2.36) (3 .39) (3.40) (4.63) (5 . 75) (6.25) (8.25) (8.78) (13 .75) (17.45) 
-0.33% MSCI World Index 
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Table 47. Filter Rule Results for the Nasdaq Composite Index Over the Period January I, 1996 to December 31 , 1997 Using the Market-Adjusted Model 

Returns - Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Buy-and hold 0.35 0.44 0.56 0.66 0.78 1.28 2.93 4.02 6.05 7.25 

Purchase Nasdaq if return (3 .84) (3 .18) (3.19) (3.19) (3 .41) (3.83) (5.93) (7.09) (7.20) (8 .08) 
return on a given Difference between 0.09 0.18 0.29 0.39 0.48 0.87 2.02 2.79 4.33 5.27 
day exceeds 0.74% index return and ( 1.17) ( 1.39) ( 1.96) (2.13) (2.56) (3 .11) (4.97) (5 .93) (5 .84) (6.90) 

MSCI World Index 

Buy-and hold -0.10 0.34 0.63 0.62 0.94 1.30 2.63 4.61 7.37 10.14 

Purchase Nasdaq if return (-0.49) (0.92) (1 .28) ( 1.39) (2 .0 I) ( 1.47) (2.17) (2.99) (3 .84) (4.93) 
return on a given 
day is less than Difference between 0.15 0.59 0.69 0.68 0.79 1.09 2.00 3.44 5.12 7.50 
-1.38% index return and (0.82) (I. 72) (1.75) ( 1.79) (2.14) ( 1.40) (2.00) (2.76) (3.43) (5 .08) 

MSCI World Index 

Buy-and hold 0.26 0.42 0.57 0.65 0.81 1.29 2.87 4.14 6.31 7.81 

Purchase Nasdaq if return (3 .14) (3 .19) (3 .38) (3.48) (3 .96) (4.04) (6.24) (7.61) (8 .18) (9.43) 
return on a given 
day exceeds 0.74% Difference between 0.09 0.26 0.37 0.45 0.54 0.91 2.02 2.92 4.48 5.70 
or is less than index return and (1.43) (2.10) (2 .60) (2.72) (3.23) (3 .38) (5 .32) (6.51) (6.78) (8.37) 
-1.38% MSCI World Index 
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Table 48. Filter Rule Results for the NYSE Composite Index Over the Period January I, 1996 to December 31 , 1997 Using the Market-Adjusted Model 

Returns- Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 

Buy-and hold 0.14 0.23 0.28 0.33 0.41 0.90 1.83 2.67 4.09 4.92 
Purchase NYSE if return (2.99) (3 .26) (3 .26) (3.12) (3 .57) (6.22) (8.68) (11 .25) (13.39) ( 15.29) 
return on a given Difference between -0.03 0.05 0.04 0.08 0.15 0.53 1.18 1.78 2.73 3.37 
day exceeds -0.02% index return and (-1.25) (0.91) (0.62) ( 1.0 I) ( 1.73) (4.88) (7.10) (9.39) (11.12) (13 .98) 

MSCI World Index 

Buy-and hold 0.05 0.17 0.34 0.53 0.68 1.15 2.19 3.04 5.29 6.28 
Purchase NYSE if return (0.78) (1 .69) (2.86) (4.33) (4.95) (5.65) (7.75) (8.49) (13.62) (14.80) 
return on a given 
day is less than Difference between 0.12 0.24 0.37 0.56 0.56 0.85 1.56 2.07 3.72 4.49 
-0.13% index return and (2.78) (2 .86) (4.24) (5.51) (5.46) (5 .20) (7.21) (7.10) (13 .28) ( 15.49) 

MSCI World Index 

Buy-and hold 0.11 0.20 0.30 0.41 0.51 1.00 1.97 2.81 4.56 5.46 
Purchase NYSE if return (2.77) (3 .54) (4.34) (5 .10) (5.85) (8.41) ( 11 .63) (1 3.99) (18.88) (2 1.1 0) 
return on a given 
day exceeds -0.02% Difference between 0.03 0.12 0.17 0.27 0.31 0.66 1.33 1.89 3.12 3.81 
or is less than index return and (1.12) (2.65) (3 .28) (4.12) (4.67) (7.04) (10.07) ( 11.67) (16.71) (20.36) 
-0.13% MSCI World Index 
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Table 49. Filter Rule Results for the Russell 3000 Index Over the Period January I, 1996 to December 31 , 1997 Using the Market-Adjusted Model 

Returns -Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Buy-and hold 0.31 0.40 0.45 0.50 0.65 1.16 1.98 2.62 4.10 5.09 

Purchase Russell return (5 .03) (4.32) (3.72) (3.33) (3 .85) (5.24) (5.75) (6.66) (8.03) (9.85) 
3000 if return on a Difference between -0.00 0.09 0.07 0.12 0.24 0.62 I. II 1.57 2.76 3.66 
given day exceeds index return and (-0.00) ( I.l5) (0.72) (0.99) (1.95) (3 .80) (4 .28) (5 .29) (7.05) (9.87) 
0.50% MSCI World Index 

Buy-and hold -0.16 0.15 0.20 0.39 0.62 l.l7 2.54 3.89 5.77 7.24 
Purchase Russell return (-1.42) (0.88) (0.82) ( 1.60) (2.41) (2.98) (4.82) (6.12) (7.66) (8.66) 
3000 if return on a 
given day is less Difference between 0.12 0.43 0.39 0.59 0.70 1.07 2.09 3.03 3.97 5.12 
than -0.71% index return and ( 1.47) (2.85) (2.33) (3.00) (3 .75) (3.42) (5 .10) (6.33) (7.00) (8 .52) 

MSCI World Index 

Buy-and hold 0.17 0.32 0.37 0.47 0.64 l.l6 2.15 3.00 4.61 5.74 
Purchase Russell return (2 .98) (3 .88) (3 .35) (3 .66) ( 4.55) (5.99) (7 .46) (8.92) (I 0.83) (1 2.90) 
3000 if return on a 
given day exceeds Difference between 0.04 0.19 0.16 0.26 0.38 0.76 1.41 2.01 3.13 4.10 
0.50% or is less than index return and (0.95) (2.68) (2.01) (2.50) (3 .65) (5.10) (6.37) (7.84) (9.64) (12.86) 
-0.71% MSCI World Index 
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Table 50. Filter Rule Results for the Wilshire 5000 Index Over the Period January I, 1996 to December 31, 1997 Using the Market-Adjusted Model 

Returns -Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 /0 20 30 50 60 

Buy-and hold 0.28 0.39 0.44 0.52 0.62 1.15 2.12 2.81 4.52 5.34 
Purchase Wilshire return (5 .85) (5.16) (4.56) (4.29) (4.60) (6.32) (7.56) (8.82) (I 0. 70) ( 11.97) 
5000 if return on a Difference between 0.02 0.12 0.10 0.17 0.25 0.67 1.30 1.77 3.10 3.81 
given day exceeds index return and (0.53) ( 1.98) (1 .35) ( 1.78) (2.44) (4.84) (6.05) (7.35) (9.36) (11.74) 
0.28% MSCI World Index 

Buy-and hold -0.13 0.20 0.21 0.29 0.49 1.26 2.71 4.25 6.25 7.78 
Purchase Wilshire return (-1.03) (1 .08) (0.78) (1 .09) (1.67) (2.95) (4.58) (6.00) (7.26) (8.22) 
5000 if return on a 
given day is less Difference between 0.13 0.46 0.32 0.41 0.51 1.24 2.25 3.42 4.29 5.44 
than -0.79% index return and ( 1.45) (2.93) ( 1.81) (1.93) (2.35) (3.82) (4.85) (6.55) (7.16) (8.80) 

MSCI World Index 

Buy-and hold 0.20 0.35 0.39 0.47 0.59 1.18 2.24 3.11 4.87 5.83 
Purchase Wilshire return (4.19) (4.93) (4.19) (4.28) (4.84) (6.96) (8.83) (10.57) (12 .77) (14.29) 
5000 if return on a 
given day exceeds Difference between 0.04 0.19 0.14 0.22 0.30 0.78 1.49 2.11 3.34 4.14 
0.28% or is less than index return and (1.29) (3.22) (2.11) (2.48) (3 .26) (6.09) (7.59) (9.43) (11.44) (14.27) 
-0.79% MSCI World Index 
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Table 51. Pearson Correlation Coefficients Between Initial Reactions and Subsequent Returns Using the Mean-Adjusted Method (p-values in parentheses). 

Panel A: Correlations Between Extreme Positive (Portfolio I) Initial Reactions and Subsequent Returns 

Cumulative Window (Days) 

Index I 2 3 4 5 IO 20 30 50 60 
Dow Jones 0.72 0.072 0.060 0.047 0.044 0.087 0.119 0.106 0.089 0.086 
Industrial Average (0.0021) (0.0020) (0.0102) (0.0453) (0.0584) (0.0002) (0.0001) (0.0001) (0.0002) (0.0002) 

S&P 500 Index 0.092 0.063 0.031 0.057 0.051 0.083 0.124 0.135 0.117 0.108 
(0.0001) (0.007) (0.185) (0.014) (0.027) (0.004) (0.001) (0.001) (0.001) (0.001) 

NASDAQ 0.049 0.027 -0.007 0.030 0.024 0.059 0.069 0.121 0.133 0.139 
Composite Average (0.202) (0.500) ( -0.856) (0.441) (0.532) (0.124) (0.075) (0.002) (0.001) (0.000) 

NYSE Composite 0.231 0.286 0.293 0.279 0.286 0.281 0.279 0.258 0.193 0.164 
Average (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

Russell 3000 Index 0.028 -0.056 -0.018 0.040 0.082 0.073 0.092 0.117 0.121 0.088 
(0.539) (0.221) (0.379) (0.379) (0.076) (0.112) (0.047) (0.0 12) (0.010) (0.063) 

Wilshire 5000 Index 0.047 -0.014 0.002 0.065 0.107 0.082 0.087 0.127 0.124 0.086 
(0.321) (0.764) (0.965) (0.170) (0.024) (0.083) (0.068) (0.008) (0.010) (0.076) 
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Table 51 (cont'd). Pearson Correlation Coefficients Between Initial Reactions and Subsequent Returns Using the Mean-Adjusted Method (p-values in 
parentheses). 

Panel B: Correlations Between Extreme Negative (Portfolio 10) Reactions and Subsequent Returns 

Cumulative Window (Days) 

Index I 2 3 4 5 10 20 30 50 60 
Dow Jones -0.106 -0.159 -0.138 -0.117 -0.129 -0.187 -0.242 -0.254 -0.256 -0.233 
Industrial Average (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

S&P 500 Index -0.119 -0.169 -0.154 -0.119 -0.121 -0.196 -0.234 -0.256 -0.278 -0.264 
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

NASDAQ -0.086 -0 .142 -0.149 -0.118 -0.114 -0.221 -0.253 -0.303 -0.281 -0.257 
Composite Average (0.026) (0.002) (0.001) (0.002) (0.003) (0.001) (0.001) (0.001) (0.001) (0.001) 

NYSE Composite -0.154 -0.201 -0.228 -0.238 -0.239 -0.229 -0.212 -0.196 -0.198 -0.197 
Average (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

Russell 3000 Index -0.014 0.151 -0.139 -0.084 -0.081 -0.201 -0.169 -0.219 -0.233 -0.195 

(0.758) (0.001) (0.003) (0 .071) (0.080) (0.001) (0.003) (0.001) (0.001) (0.001) 

Wilshire 5000 Index -0.022 -0 .167 -0.145 -0.096 -0.102 -0.203 -0.171 -0.218 -0.224 -0 .187 
(0.642) (0.003) (0.002) (0.042) (0.031) (0.001) (0.003) (0.001) (0.001) (0.001) 
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Notes for table 51 : 

Pearson correlation coefficients are computed over the entire sample space available for each index. 
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Table 52. Pearson Correlation Coefficients Between Initial Reactions and Subsequent Returns Using the ARIMA Method (p-values in parentheses). 

Panel A: Correlations Between Extreme Positive (Portfolio I) Initial Reactions and Subsequent Returns 

Cumulative Window (Days) 

Index 1 2 3 4 5 10 20 30 50 60 
Dow Jones 0.066 0.067 0.071 0.084 0.051 0.055 0.063 0.058 0.061 0.047 
Industrial Average (0.005) (0.004) (0.002) (0.000) (0.029) (0.019) (0.008) (0.014) (0.010) (0.047) 

S&P 500 Index 0.065 0.072 0.062 0.069 0.061 0.061 0.045 0.046 0.058 0.044 

(0.006) (0.002) (0.008) (0.003) (0.009) (0.009 (0.053) (0.050) (0.013) (0.061) 

NASDAQ -0.349 -0.227 -0.254 -0.112 -0.124 -0.133 -0.092 -0.102 -0.071 -0.059 
Composite Average (0.000) (0.000) (0.000) (0.004) (0.001) (0.001) (0.181) (0.009) (0.067) (0.132) 

NYSE Composite 0.110 0.150 0.064 0.086 0.080 0.073 0.076 0.057 0.084 0.103 
Average (0.002) (0.000) (0.073) (0.012) (0.024) (0.040) (0.032) (0.109) (0.019) (0.004) 

Russell 3000 Index -0.017 -0.043 -0.027 -0.000 0.019 -0.024 -0.020 0.044 0.024 -0.01 3 

(0.785) (0.504) (0.723) (0.998) (0.764) (0.71 2) (0.757) (0.493) (0.710) (0.846) 

Wilshire 5000 Index 0.032 0.028 -0.065 -0.002 -0.012 0.058 0.021 -0.001 0.075 0.087 

(0.057) (0.556) (0.175) ( -0.973) (0.800) (0.226) (0.668) (0.983) (0.122) (0.070) 
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Table 52 (cont'd). Pearson Correlation Coefficients Between Initial Reactions and Subsequent Returns Using the ARlMA Method (p-values in parentheses). 

Panel B: Correlations Between Extreme Negative (Portfolio 10) Reactions and Subsequent Returns 

Cumulative Window (Days) 

Index I 2 3 4 5 10 20 30 50 60 

Dow Jones -0.189 -0.260 -0.248 -0.209 -0.155 -0.203 -0.216 -0.258 -0.264 -0.265 
Industrial Average (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

S&P 500 Index -0.167 -0.227 -0.235 -0.198 -0.164 -0.212 -0.206 -0.231 -0.251 -0.255 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

NASDAQ -0.189 -0.295 -0.280 -0.296 -0.257 -0.261 -0.236 -0.247 -0.329 -0.353 
Composite Average (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

NYSE Composite -0.394 -0.518 -0.506 -0.518 -0.461 -0.472 -0.385 -0.379 -0.392 -0.402 
Average (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Russell 3000 Index -0.306 -0.172 -0.174 -0.203 -0.231 -0.153 -0.148 -0.235 -0.234 -0.233 

(0.000) (0.007) (0.006) (0.001) (0.000) (0.06) (0.020) (0.000) (0.000) (0.000) 

Wilshire 5000 Index -0.333 -0.363 -0.305 -0.369 -0.284 -0.311 -0.254 -0.220 -0.304 -0.318 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

184 



Notes for table 52: 

Pearson correlation coefficients are computed over the entire sample space available for each index. 
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Table 53. Pearson Correlation Coefficients Between Initial Reactions and Subsequent Returns Using the Market-Adjusted Method (p-values in parentheses). 

Panel A: Correlations Between Extreme Positive (Portfolio I) Initial Reactions and Subsequent Returns 

Cumulative Window (Days) 

Index I 2 3 4 5 IO 20 30 50 60 

Dow Jones -0.189 -0.206 -0.214 -0.108 -0.084 0.023 -0.016 0.010 -0.103 -0.094 
Industrial Average (0.019) (0.0111) (0.008) (0.186) (0.302) (0.781) (0.847) (0.900) (0.218) (0.261) 

S&P 500 Index -0.360 -0.233 -0.208 -0.113 -0.121 -0.010 0.007 0.103 0.111 0.124 

(0.000) (0.004) (0.010) (0.165) (0.134) (0.904) (0.927) (0.211) (0.179) (0.137) 

NASDAQ -0.107 -0.014 -0.049 -0.057 -0.045 -0.085 0.014 -0.038 -0.003 0.007 
Composite Average (0.287) (0.863) (0.543) (0.482) (0.581) (0.300) (0.861) (0.648) (0.966) (0.934) 

NYSE Composite -0.299 -0.132 -0.207 -0.101 -0.109 -0.017 -0.027 0.020 0.384 0.050 
Average (0.000) (0.103) (0.010) (0.215) (0.178) (0.832) (0.737) (0.807) (0.645) (0.545) 

Russell 3000 Index -0.333 -0.250 -0.201 -0.111 -0.104 -0.042 -0.011 0.063 0.042 0.063 
(0.000) (0.002) (0.012) (0.172) (0.200) (0.608) (0.888) (0.447) (0.616) (0.451) 

Wilshire 5000 Index -0.308 -0.218 -0.200 -0.112 -0. 109 -0.037 0.004 0.039 0.010 0.040 

(0.000) (0.007) (0.014) (0.167) (0.180) (0.652) (0.959) (0.632) (0.900) (0.634) 

186 



Table 53 (cont'd). Pearson Correlation Coefficients Between Initial Reactions and Subsequent Returns Using the Market-Adjusted Method (p-values in 
parentheses). 

Panel B: Correlations Between Extreme Negative (Portfolio 10) Reactions and Subsequent Returns 

Cumulative Window (Days) 

Index I 2 3 4 5 10 20 30 50 60 

Dow Jones -0.442 -0.300 -0.238 -0.186 -0.160 -0.116 -0.104 -0.158 0.018 0.004 
Industrial Average (0.000) (0.000) (0.003) (0.021) (0.049) (0.154) (0.204) (0.053) (0.826) (0.959) 

S&P 500 Index -0.456 -0.269 -0.218 -0.257 -0.273 -0.194 -0.195 -0.230 -0.080 -0.126 
(0.001) (0.000) (0.007) (0.001) (0.001) (0.017) (0.016) (0.005) (0.332) (0.128) 

NASDAQ -0.368 -0.324 -0.280 -0.279 -0.292 -0.189 -0.163 -0.135 -0.054 -0.021 
Composite Average (0.000) (0.000) (0.000) (0.001) (0.000) (0.020) (0.047) (0.102) (0.522) (0.800) 

NYSE Composite -0.421 -0.211 -0.180 -0.186 -0.195 -0.140 -0.138 -0.187 -0.086 -0.127 
Average (0.000) (0.009) (0.021) (0.021) (0.015) (0.086) (0.090) (0.022) (0.302) (0.126) 

Russell 3000 Index -0.416 -0.238 -0.192 -0.212 -0.220 -0.141 -0.157 -0.199 -0.092 -0.127 
(0.000) (0.003) (0 .0 17) (0.008) (0.006) (0.083) (0.053) (0.015) (0.268) (0.127) 

Wilshire 5000 Index -0.408 -0 .241 -0.200 -0.204 -0.213 -0.151 -0.153 -0 .195 -0.093 -0.124 
(0.000) (0.003) (0 .013) (0.011) (0.008) (0.064) (0.060) (0.017) (0.261) (0.135) 
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Notes for table 53 : 

Pearson correlation coefficients are computed over the period November I, 1991 to December 31 , 1997. 
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Table 54. Tests of Index Diversification and Liquidity Hypotheses for Extreme Portfolio Returns Using the One-Day Average Cumulative Abnormal Reversal 
Returns and the Mean-Adjusted Model Over the Entire Sample Space (/-statistic in parentheses). 

Panel A: Percentage Differences of Absolute Reversal Returns for Extreme Positive Reversals1 

Dow Jones 
Industrial Average 

S&P 500 Index 

NASDAQ 
Composite Average 

NYSE Composite 
Average 

Russell 3000 Index 

Dow Jones 
Industrial A vg. 

S&P500 

Index 

0.00 
(0.00) 

NASDAQ NYSE 
Composite Avg. Composite Avg. 

-0.29 -0.08 
(-3 .55) (-1.15) 

-0.29 -0.08 
(-4 .20) (62 .99) 

0.21 
(134.36) 

Panel B: Percentage Differences of Absolute Reversal Returns for Extreme Negative Revers a Ism 

Dow Jones -- -0.06 0.34 0.42 
Industrial Average (-77.04) (303 .05) (382 .75) 

S&P 500 Index -- -- 0.40 0.48 
(347.25) (425.43) 

NASDAQ -- -- -- 0.08 
Composite Average (51.83) 

NYSE Composite -- -- -- --
Average 

Russe ll 3000 Index -- -- -- --
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Russell 3000 Wilshire 5000 
Index Index 

-0.03 -0.03 

(15 .02) (-14.74) 

-0.03 -0.03 
(14.84) (-14.56) 

0.26 0.26 
(105 .92) (104.60) 

0.05 0.05 
(25 .62) (25 .24) 

0.00 
(0.00) 

0.35 0.36 
(246.97) (237.45) 

0.41 0.42 
(282 .76) (271.35) 

0.01 0.02 
(4.88) (9.02) 

-0.07 -0.06 
(-35 .06) (-27.69) 

-- 0.01 
(3.56) 



Notes to table 54: 
1 In panels a and b, absolute column values are subtracted from absolute row values. In panel a, differences for portfolio I are computed. 
m In panel b, differences for portfolio 10 are computed. 

190 



Table 55. Tests of Index Diversifiaction and Liquidity Hypotheses for Extreme Portfolio Returns Using the One-Day Average Cumulative Abnormal Reversal 
Returns and the ARlMA Model Over the Entire Sample Space (t-statistic in parentheses). 

Panel A: Percentage Differences of Ab.solute Reversal Returns for Extreme Positive Reversals 

Dow Jones 
Industrial Average 

S&P 500 Index 

NASDAQ 
Composite Average 

NYSE Composite 
Average 

Russell 3000 Index 

Dow Jones S&P500 
Industrial Avg. Index 

-0.06 

(-46.96) 

NASDAQ NYSE 
Composite Avg. Composite Avg. 

0.61 0.43 

(343 .71) (264.51) 

0.67 0.49 
(366.88) (292.89) 

-0.18 
(-83.44) 

Panel B: Percentage Differences of Absolute Reversal Returns for Extreme Negative Reversals 

Dow Jones -- -0.07 0.44 0.46 
Industrial Average (-95 .82) (395.48) (458.98) 

S&P 500 Index -- -- 0.51 0.53 
(458.45) (528.78) 

NASDAQ -- -- -- 0.02 
Composite Average (13.36) 

NYSE Composite -- -- -- --
Average 

Russell 3000 Index -- -- -- --
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Russell 3000 Wilshire 5000 
Index Index 

0.44 0.49 
(164.04) (227.04) 

0.50 0.55 
(180.14) (450.04) 

-0.17 -0.12 
( -50.05) (-42.04) 

0.01 0.06 
(3.22) (22.97) 

0.05 
(12.20) 

0.36 0.41 
(198 .32) (306.89) 

0.43 0.49 
(236 .90) (366.73) 

-0.08 -0.03 

(-29.39) (-15.04) 

-0.10 -0.05 
(-40.95) (-27.96) 

-- 0.05 
(1 5.36) 



Table 56. Tests of Index Diversifiaction and Liquidity Hypotheses for Extreme Portfolio Returns Using the One-Day Average Cumulative Abnormal Reversal 
Returns and the Market-Adjusted Model Over the Period November I, 1991 to December 31 , 1997 (!-statistic in parentheses). 

Panel A: Percentage Differences of Absolute Reversal Returns for Extreme Positive Reversals 

Dow Jones 
Industrial Average 

S&P 500 Index 

NASDAQ 
Composite Average 

NYSE Composite 
Average 

Russell 3000 Index 

Dow Jones S&P500 
Industrial Avg. Index 

0.12 
(19.74) 

NASDAQ NYSE 
Composite A vg. Composite Avg. 

-0.21 0.20 

( -30.30) (34.62) 

-0.33 0.08 
( -48.31) (14 .14) 

0.41 
(62.26) 

Panel B: Percentage Differences of Absolute Reversal Retums for Extreme Negative Reversals 

Dow Jones -- 0.06 -0.31 O. I5 
Industrial Average (8 .21) (-37.79) (21.50) 

S&P 500 Index -- -- -0.37 0.09 
( -41.87) (13 .65) 

NASDAQ -- -- -- 0.46 
Composite Average (60.71) 

NYSE Composite -- -- -- --
Average 

Russell 3000 Index -- -- -- --
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Russell 3000 Wilshire 5000 
Index Index 

0.16 0.19 
(27.08) (32.94) 

0.04 0.07 
(6.91) (12.39) 

0.37 0.40 
(55.38) (61.00) 

-0.04 -0.01 
(-7.31) (-1.88) 

0.03 
(5.49) 

0.10 0.14 

(13 .99) (19.83) 

0.04 0.08 
(5.90) (11.97) 

0.41 0.45 
(53 .00) (58.79) 

-0.05 -0.01 

(-7.79) ( -1.58) 

-- 0.04 
(6.14) 



Table 57. Pearson Correlation Coefficients Between Aggregate Cross-Sectional Independent Variables 
Over the Period January I, 1988 to December 31 , 1997 (p-value in parentheses). 

Panel A: Dow Jones Industrial Average 

MON JAN BUB GDP JNT VOL 

MON 1.000 0.027 0.001 -0.009 0.212 0.008 
(0.000) (0.173) (0.957) (0.659) (0.000) (0.676) 

JAN 1.000 0.119 0.026 0.007 0.039 
(0.000) (0.000) (0.191) (0.724) (0.049) 

BUB 1.000 0.029 -0.009 -0 .053 
(0.000) (0.145) (0.645) (0.008) 

GDP 1.000 0.052 0.008 
(0.000) (0.009) (0.706) 

JNT 1.000 -0.013 
(0 .000) (0.503) 

Panel B: S&P 500 

MON JAN BUB GDP INT VOL 

MON 1.000 0.027 0.001 -0.009 0.212 0.011 

(0.000) (0.173) (0.962) (0.659) (0.000) (0.564) 

JAN 1.000 0.086 0.026 0.007 0.030 
(0.000) (0.000) (0 .191) (0.724) (0.127) 

BUB 1.000 0.021 -0 .022 0.015 
(0.000) (0.282) (0.295) (0.458) 

GDP 1.000 0.052 -0.024 

(0.000) (0.009) (0.229) 

JNT 1.000 -0.018 

(0.000) (0.379) 

Panel C: NASDAQ Composite 

MON JAN BUB GDP !NT VOL 

MON 1.000 0.027 -0.007 -0.009 0.212 0.014 

(0.000) (0.173) (0.732) (0.659) (0.000) (0.471) 

JAN 1.000 0.130 0.026 0.007 -0.007 

(0.000) (0.000) (0.191) (0.724) (0.720) 

BUB 1.000 -0.093 -0.025 -0.063 

(0.000) (0.000) (0.217) (0.002) 

GDP 1.000 0.052 -0.145 

(0.000) (0.009) (0 .000) 

/NT 1.000 -0.058 
(0.000) (0.004) 
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Table 57 (cont'd). 

Panel D: NYSE Composite 

MON JAN BUB GDP INT VOL 

MON 1.000 0.027 -0.003 -0.009 0.212 0.011 
(0.000) (0.173) (0.897) (0.659) (0.000) (0 .585) 

JAN 1.000 0.097 0.026 0.007 0.035 
(0.000) (0.000) (0.191) (0.724) (0.082) 

BUB 1.000 0.021 -0.023 0.018 
(0.000) (0.299) (0.257) (0.36 1) 

GDP 1.000 0.052 -0.032 

(0.000) (0.009) (0.1 07) 
INT 1.000 -0.018 

(0.000) (0.377) 

Panel E: Russell 3000 

MON JAN BUB GDP !NT VOL 

MON 1.000 0.027 -0.002 -0.009 0.212 0.013 
(0.000) (0.173) (0.905) (0.659) (0.000) (0.514) 

JAN 1.000 0.103 0.026 0.007 0.028 

(0.000) (0.000) (0.191) (0.724) (0.163) 

BUB 1.000 0.005 -0.024 -0.004 

(0.000) (0.794) (0.232) (0.827) 

GDP 1.000 0.052 -0.063 
(0.000) (0.009) (0.001) 

INT 1.000 -0.027 
(0.000) (0.182) 

Panel F: Wilshire 5000 

MON JAN BUB GDP INT VOL 

MON 1.000 0.027 -0.003 -0.009 0.212 0.013 

(0.000) (0.173) (0.882) (0.659) (0.000) (0.5 14) 

JAN 1.000 0.105 0.026 0.007 0.028 

(0.000) (0.000) (0.191) (0.724) (0.159) 

BUB 1.000 -0.001 -0.023 -0.006 

(0.000) (0.964) (0.241) (0.751) 

GDP 1.000 0.052 -0.042 

(0 .000) (0.009) (0.034) 

INT 1.000 -0.026 
(0.000) (0.198) 
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Table 58. Pearson Correlation Coefficients Between Initial Reactions and Cross-Sectional Independent 
Variables Over the Period January I, 1988 to December 31 , 1997 (p-value in parentheses). 

Panel A: Dow Jones Industrial Average 

MON JAN BUB GDP !NT VOL 

AOR- Mean-Adjusted 0.058 0.020 0.091 -0.003 -0 .031 -0.004 
(0.003) (0.310) (0.000) (0.871) (0.122) (0.854) 

AOR-ARJMA 0.061 0.044 0.124 0.011 -0.034 0.018 
(0.002) (0.027) (0.000) (0.575) (0.090) (0.371) 

AOR- Market-Adjusted 0.109 0.037 0.055 -0.016 0.027 0.0 11 
(0.000) (0.148) (0.031) (0.533) (0.284) (0.669) 

Panel B: S&P 500 

MON JAN BUB GDP JNT VOL 

AOR- Mean-Adjusted 0.046 0.019 0.090 -0.000 -0 .055 -0.002 

(0.022) (0.352) (0.000) (0.998) (0.006) (0.902) 

AOR-ARIMA 0.028 0.028 0.136 0.001 -0 .057 0.010 

(0.172) (0.169) (0.000) (0.949) (0.005) (0 .613) 

AOR- Market-Adjusted 0.083 0.021 0.035 -0.011 -0.017 0.027 
(0.001) (0.421) (0.164) (0 .659) (0.507) (0.296) 

Panel C: NASDAQ Composite 

MON JAN BUB GDP JNT VOL 

AOR- Mean-Adjusted -0.042 0.027 0.074 -0.001 -0.031 -0 .010 
(0.033) (0.178) (0.000) (0.953) (0.117) (0.627) 

AOR-ARIMA -0.045 0.032 0.107 -0.007 -0.034 -0.023 
(0.023) (0.106) (0.000) (0.733) (0.088) (0.254) 

AOR- Market-Adjusted -0.034 0.030 0.153 -0.042 -0.016 -0.013 

(0.179) (0.244) (0.000) (0.096) (0.529) (0.623) 

Panel D: NYSE Composite 

MON JAN BUB GDP !NT VOL 

AOR- Mean-Adjusted 0.031 0.019 0.087 0.000 -0.058 -0.000 

(0.122) (0.344) (0.000) (0.987) (0.004) (0.990) 

AOR-ARIMA 0.016 0.039 0.122 0.014 -0.058 0.020 

(0.427) (0.052) (0.000) (0.495) (0.004) (0 .311) 

AOR- Market-Adjusted 0.064 0.019 0.027 -0.013 -0.017 0.033 

(0.012) (0.445) (0.283) (0.606) (0.507) (0.198) 
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Table 58 (cont'd). 

Panel E: Russell 3000 

MON JAN BUB GDP /NT VOL 

AOR- Mean-Adjusted 0.024 0.018 0.085 -0.000 -0.055 -0.000 
(0.228) (0.358) (0.000) (0.988) (0.006) (0.986) 

AOR-ARIMA 0.020 0.030 0.118 -0.006 -0.056 0.004 
(0.316) (0.130) (0.000) (0.770) (0.005) (0.839) 

AOR - Market-Adjusted 0.048 0.020 0.044 -0.019 -0.021 0.028 
(0.061) (0.439) (0.086) (0.453) (0.418) (0.273) 

Panel F: Wilshire 5000 

MON JAN BUB GDP /NT VOL 

AOR- Mean-Adjusted 0.018 0.020 0.081 0.000 -0.055 -0.001 
(0.353) (0.315) (0.000) (0.994) (0.006) (0.977) 

AOR - ARIMA 0.013 0.029 0.110 -0.005 -0.054 0.002 
(0.512) (0.149) (0.000) (0.790) (0.007) (0 .907) 

AOR- Market-Adjusted 0.043 0.022 0.049 -0 .021 -0.018 0.026 
(0.090) (0.380) (0.056) (0.408) (0.476) (0.299) 

Notes for table 58: 

The correlations for the mean-adjusted and A RIMA methods are computed over the period January 1, 1988 
to December 31 , 1997; the correlations for the market-adjusted method are computed over the period 
November I, 1991 to December 31 , 1997. 
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Table 59. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January 1, 1988 to December 31 , 1997 for the Dow Jones Industrial Average Using the Mean-
Adjusted Method (p-value in parentheses). 

Panel A: Decile 1 Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 -0.022 -0.042 0.045 0.179 -0.006 0.098 
(0.000) (0.731) (0.500) (0.476) (0.004) (0.922) (0.119) 

JAN 1.000 0.133 0.134 0.059 0.067 0.025 
(0.000) (0.033) (0.033) (0.346) (0.283) (0.696) 

BUB 1.000 0.058 -0.013 -0.121 -0.104 
(0.000) (0.355) (0 .840) (0.053) (0.097) 

GDP 1.000 -0.029 0.072 -0.083 

(0.000) (0.648) (0.251) (0.189) 

!NT 1.000 0.103 0.133 
(0.000) (0.102) (0.033) 

VOL 1.000 0.251 
(0.000) (0.000) 

AOR 1.000 
(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 -0.025 -0.052 -0.041 0.142 -0.025 -0.077 

(0.000) (0.698) (0.412) (0.518) (0.025) (0.694) (0.226) 

JAN 1.000 0.134 -0.113 -0.043 0.046 -0.084 
(0.000) (0.033) (0.072) (0.501) (0.465) (0.185) 

BUB 1.000 0.049 0.015 -0.100 0.201 

(0.000) (0.437) (0.813) (0.113) (0.001) 

GDP 1.000 0.140 0.068 -0.082 

(0.000) (0.026) (0.285) (0.196) 

!NT 1.000 -0.123 0.159 
(0.000) (0.052) (0.011) 

VOL 1.000 -0.227 
(0.000) (0.000) 

AOR 1.000 
(0.000) 
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Table 60. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January I, 1988 to December 31 , 1997 for the S&P 500 Using the Mean-Adjusted Method 
(p-va1ue in parentheses). 

Panel A: Decile 1 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 -0.047 -0.026 0.081 0.174 0.060 0.108 
(0.000) (0.455) (0.680) (0.198) (0.005) (0.340) (0.085) 

JAN 1.000 0.129 0.080 0.093 0.132 0.071 
(0.000) (0.039) (0.202) (0.139) (0.035) (0.259) 

BUB 1.000 0.025 -0.026 -0.019 -0.096 
(0.000) (0.692) (0.677) (0 .759) (0.127) 

GDP 1.000 -0.015 0.067 -0 .009 

(0.000) (0.810) (0.290) (0.881) 

!NT 1.000 0.155 0.184 
(0.000) (0.013) (0.003) 

VOL 1.000 0.307 

(0.000) (0.000) 

AOR 1.000 

(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 0.010 -0.054 -0.053 0.132 -0.016 -0.079 

(0.000) (0.872) (0.395) (0.398) (0.037) (0.804) (0.210) 

JAN 1.000 0.091 -0.170 -0.095 0.094 -0.054 

(0.000) (0.151 ) (0.007) (0.131) (0.138) (0.394) 

BUB 1.000 0.037 0.046 -0.036 0.163 

(0.000) (0.560) (0.813) (0.573) (0.009) 

GDP 1.000 0.165 0.026 -0 .132 

(0.000) (0.009) (0.686) (0.036) 

!NT 1.000 -0.119 0.135 

(0.000) (0.059) (0.032) 

VOL 1.000 -0.199 

(0.000) (0.002) 

AOR 1.000 
(0.000) 
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Table 61. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January I, 1988 to December 31, 1997 for the NASDAQ Composite Using the Mean-Adjusted 
Method (p-value in parentheses). 

Panel A: Decile 1 Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 -0.056 -0.065 -0.020 0.270 0.121 0.096 
(0.000) (0.377) (0.299) (0 .755) (0.000) (0.053) (0.125) 

JAN 1.000 0.201 -0.108 0.123 -0.067 0.022 
(0.000) (0.001) (0.086) (0.049) (0.288) (0.723 ) 

BUB 1.000 -0.187 -0.000 -0.209 -0.194 
(0.000) (0.003) (0.999) (0.001) (0.002) 

GDP 1.000 -0.009 -0.044 -0.010 
(0.000) (0.882) (0.486) (0.870) 

/NT 1.000 0.063 0.156 
(0.000) (0.315) (0.0 13) 

VOL 1.000 0.326 

(0.000) (0.000) 

AOR 1.000 
(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 0.092 -0.072 0.006 0.187 -0.086 -0.077 

(0.000) (0.146) (0.257) (0.919) (0.003) (0.175) (0.221) 

JAN 1.000 0.118 -0.083 -0.022 -0.037 -0.027 
(0.000) (0.060) (0.187) (0.725) (0.562) (0.666) 

BUB 1.000 -0.218 -0.051 -0.177 0.224 

(0.000) (0.001) (0.419) (0.005) (0.000) 

GDP 1.000 0.105 0.016 -0.032 

(0.000) (0.096) (0.796) (0.612) 

/NT 1.000 -0.092 0.155 
(0.000) (0.144) (0.013) 

VOL 1.000 -0.069 
(0.000) (0.276) 

AOR 1.000 
(0.000) 

199 



Table 62. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January 1, 1988 to December 31, 1997 for the NYSE Composite Using the Mean-Adjusted Method 
(p-value in parentheses). 

Panel A: Decile 1 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 -0.035 -0.036 0.051 0.185 0.081 0.130 
(0.000) (0.580) (0.570) (0.416) (0.003) (0.196) (0.038) 

JAN 1.000 0.140 0.088 0.109 0.144 0.065 
(0.000) (0.025) (0.163) (0.082) (0.022) (0.304) 

BUB 1.000 0.028 -0.043 -0.024 -0.097 
(0.000) (0.656) (0.492) (0.703) (0.124) 

GDP 1.000 -0.038 -0.000 -0 .000 

(0.000) (0.548) (0.548) ( 1.000) 

!NT 1.000 0.173 0.222 

(0.000) (0.006) (0.000) 

VOL 1.000 0.338 

(0.000) (0 .000) 

AOR 1.000 
(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 0.081 -0.044 -0.028 0.139 -0.018 -0.067 

(0.000) (0.199) (0.484) (0.659) (0.027) (0.775) (0.289) 

JAN 1.000 0.091 -0.142 -0.120 0.062 -0.069 

(0.000) (0.151) (0.024) (0.056) (0.325) (0.274) 

BUB 1.000 0.021 0.024 -0 .034 0.145 

(0.000) (0.735) (0.699) (0.588) (0.021) 

GDP 1.000 0.167 -0.022 -0 .109 

(0.000) (0.008) (0.725) (0.084) 

/NT 1.000 -0 .117 0.140 

(0.000) (0.063) (0.026) 

VOL 1.000 0.017 

(0.000) (0.794) 

AOR 1.000 
(0.000) 
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Table 63. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January I, I 988 to December 31, 1997 for the Russell 3000 Using the Mean-Adjusted Method 
(p-value in parentheses). 

Panel A: Decile I Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 -0.049 -0.020 0.054 0.181 0.078 0.142 
(0.000) (0.434) (0.749) (0.389) (0.004) (0.213) (0.023) 

JAN 1.000 0.163 0.053 0.105 0.097 0.038 
(0.000) (0.009) (0.397) (0.093) (0.122) (0 .547) 

BUB 1.000 -0.016 -0.014 -0.014 -0 .102 

(0 .000) (0.800) (0.824) (0.824) (0 .1 05) 

GDP 1.000 -0.032 -0.058 -0.027 

(0.000) (0.607) (0.359) (0 .665) 

INT 1.000 0.181 0.247 

(0.000) (0.004) (0 .000) 

VOL 1.000 0.333 

(0.000) (0.000) 

AOR 1.000 
(0.000) 

Panel B: Decile I 0 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 0.109 -0.040 -0.054 0.141 -0.041 -0.068 

(0.000) (0.083) (0.524) (0.389) (0.025) (0.514) (0.279) 

JAN 1.000 0.108 -0.148 -0 .112 0.064 -0.056 

(0.000) (0.086) (0.019) (0.076) (0.311) (0.376) 

BUB 1.000 0.006 0.012 -0.097 0.173 

(0.000) (0.920) (0.853) (0.125) (0.006) 

GDP 1.000 0.156 -0 .073 -0.101 

(0.000) (0.013) (0.249) (0.109) 

JNT 1.000 -0.146 0.131 

(0.000) (0.020) (0.038) 

VOL 1.000 -0.208 

(0.000) (0.001) 

AOR 1.000 
(0 .000) 
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Table 64. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January I, 1988 to December 31 , 1997 for the Wilshire 5000 Using the Mean-Adjusted Method 
(p-value in parentheses). 

Panel A: Decile 1 Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 -0.059 -0.014 0.025 0.201 0.102 0.150 
(0.000) (0.346) (0.819) (0.693) (0.001) (0.103) (0.0 17) 

JAN 1.000 0.161 0.041 0.091 0.134 0.065 
(0.000) (0.010) (0.519) (0.149) (0.032) (0.301 ) 

BUB 1.000 0.034 -0.042 -0.059 -0.089 

(0.000) (0.592) (0.509) (0.346) (0.154) 
GDP 1.000 -0.028 -0.026 -0 .032 

(0.000) (0.660) (0.683) (0.606) 

!NT 1.000 0.191 0.275 

(0.000) (0.002) (0.000) 

VOL 1.000 0.326 

(0.000) (0.000) 

AOR 1.000 
(0.000) 

Panel B: Decile I 0 Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 0.070 -0.069 -0.065 0.156 -0.029 -0.058 

(0.000) (0.267) (0.272) (0.304) (0.013) (0.645) (0.358) 

JAN 1.000 0.119 -0.136 -0.118 0.078 -0.067 

(0.000) (0.060) (0.030) (0.061) (0.218) (0.289) 

BUB 1.000 -0.050 -0.002 -0.082 0.181 

(0.000) (0.432) (0.979) (0.196) (0.004) 

GDP 1.000 0.171 -0.040 -0.092 

(0.000) (0.006) (0.525) (0.144) 

!NT 1.000 -0.149 0.126 
(0.000) (0.0 18) (0.046) 

VOL 1.000 -0.230 

(0.000) (0.000) 

AOR 1.000 

(0.000) 
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Table 65. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January I, 1988 to December 31 , 1997 for the Dow Jones Industrial Average Using the ARlMA 
Method (p-value in parentheses). 

Panel A: Decile I Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 0.003 -0.072 0.069 0.168 0.030 0.124 
(0.000) (0.967) (0.253) (0.276) (0.008) (0.641) (0.050) 

JAN 1.000 0.135 0.095 0.076 0.143 0.094 
(0.000) (0.033) (0.132) (0.232) (0.024) (0.137) 

BUB 1.000 0.015 -0.006 -0.001 -0.130 
(0.000) (0.816) (0.930) (0.982) (0.039) 

GDP 1.000 -0.016 0.080 -0.017 
(0 .000) (0.800) (0.209) (0.794) 

/NT 1.000 0.149 0.156 
(0.000) (0.019) (0.014) 

VOL 1.000 0.393 
(0.000) (0.000) 

AOR 1.000 
(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP JNT VOL AOR 

MON 1.000 0.029 -0.014 -0.007 0.112 0.017 -0.052 

(0.000) (0.651) (0.834) (0.911) (0.081) (0.789) (0.418) 

JAN 1.000 0.102 -0.132 -0.060 -0.032 -0.064 

(0.000) (0.114) (0.040) (0.347) (0.620) (0.323) 

BUB 1.000 0.070 0.054 -0.132 0.213 

(0.000) (0.273) (0.402) (0.039) (0.001) 

GDP 1.000 0.157 0.061 -0.096 

(0.000) (0.014) (0.342) (0.134) 

JNT 1.000 -0.121 0.147 

(0.000) (0.058) (0.022) 

VOL 1.000 -0.235 

(0.000) (0.000) 

AOR 1.000 
(0.000) 
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Table 66. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January 1, 1988 to December 31, 1997 for the S&P 500 Using the A RIMA Method 
(p-value in parentheses). 

Panel A: Decile I Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 0.022 -0.063 0.006 0.145 0.113 0.117 
(0.000) (0.735) (0.326) (0.928) (0.022) (0.077) (0.066) 

JAN 1.000 0.151 0.122 0.119 0.184 0.093 
(0.000) (0.017) (0.055) (0.062) (0.004) (0.143) 

BUB 1.000 0.022 0.021 0.034 -0.051 
(0.000) (0.731) (0.743) (0.596) (0.421) 

GDP 1.000 -0.024 0.063 0.001 
(0.000) (0.705) (0.321) (0.986) 

!NT 1.000 0.174 0.174 

(0.000) (0.006) (0.006) 
VOL 1.000 0.360 

(0.000) (0.000) 

AOR 1.000 
(0.000) 

Panel B: Decile I 0 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 0.131 -0.087 -0.056 0.085 0.015 -0.031 

(0.000) (0.043) (0.182) (0.386) (0.190) (0.822) (0.638) 

JAN 1.000 0.056 -0.093 -0.004 0.101 -0.100 

(0.000) (0.392) (0.153) (0.953) (0.120) (0.125) 

BUB 1.000 0.024 0.034 -0.044 0.201 

(0.000) (0.708) (0.600) (0.501) (0.002) 

GDP 1.000 0.106 0.075 -0.115 

(0.000) (0.101) (0.248) (0.077) 

!NT 1.000 -0.112 0.116 

(0.000) (0.085) (0.073) 

VOL 1.000 -0.181 
(0.000) (0.005) 

AOR 1.000 

(0.000) 
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Table 67. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January I, 1988 to December 31 , 1997 for the NASDAQ Composite Using the A RIMA Method 
(p-value in parentheses). 

Panel A: Decile I Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 -0.085 -0.058 0.017 0.236 0.135 0.016 
(0.000) (0.177) (0 .362) (0.784) (0.000) (0 .032) (0.800) 

JAN 1.000 0.172 -0.089 0.132 0.172 0.004 

(0.000) (0.006) (0 .160) (0.036) (0.006) (0.949) 

BUB 1.000 -0.241 0.005 -0.219 -0.162 

(0.000) (0.000) (0.935) (0.000) (0.009) 

GDP 1.000 0.025 -0.048 -0.000 

(0 .000) (0.694) (0.445) (0.995) 

/NT 1.000 0.119 0.111 

(0.000) (0.060) (0.077) 

VOL 1.000 0.266 

(0 .000) (0.000) 

AOR 1.000 
(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 0.125 -0.084 0.015 0.241 -0.116 -0.089 

(0.000) (0.047) (0.1833) (0.817) (0 .000) (0.066) (0 .159) 

JAN 1.000 0.128 -0.050 0.013 -0.1 12 -0.008 

(0.000) (0.042) (0.428) (0.843) (0 .077) (0.900) 

BUB 1.000 -0.184 -0.047 -0.204 0.208 

(0.000) (0.003) (0.459) (0 .001) (0.001) 

GDP 1.000 0.117 0.027 -0.063 

(0.000) (0.065) (0.671) (0.323) 

!NT 1.000 -0.086 0.105 

(0.000) (0.172) (0.097) 

VOL 1.000 -0 .241 

(0.000) (0.000) 

AOR 1.000 
(0 .000) 

205 



Table 68. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January I, 1988 to December 31, 1997 for the NYSE Composite Using the A RIMA Method 
(p-value in parentheses). 

Panel A: Decile I Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 -0.005 -0.080 0.098 0.223 0.093 0.083 
(0.000) (0.943) (0.208) (0.125) (0.000) (0.143) (0.194) 

JAN 1.000 0.115 0.092 0.079 0.200 0.151 
(0.000) (0.070) (0.149) (0.213) (0.002) (0.017) 

BUB 1.000 0.017 0.014 O.Ql8 -0.109 

(0.000) (0.794) (0.821) (0.780) (0.086) 
GDP 1.000 -0.023 0.076 -0.034 

(0.000) (0.721) (0.235) (0.593) 

!NT 1.000 0.192 0.186 
(0 .000) (0.003) (0.003) 

VOL 1.000 0.355 
(0.000) (0.000) 

AOR 1.000 
(0 .000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 0.056 -0 .037 -0.055 0.134 0.053 -0.079 

(0.000) (0.383) (0.559) (0.394) (0.037) (0.406) (0.218) 

JAN 1.000 0.086 -0.192 -0.123 0.082 -0.058 

(0.000) (0.182) (0.003) (0.056) (0.199) (0.363) 

BUB 1.000 0.016 0.008 -0.077 0.192 

(0.000) (0.800) (0.900) (0.232) (0.003) 

GDP 1.000 0.182 0.045 -0.114 

(0.000) (0.004) (0.483) (0.075) 

/NT 1.000 -0.088 0.133 

(0.000) (0.172) (0.039) 

VOL 1.000 -0.158 

(0.000) (0.013) 

AOR 1.000 

(0 .000) 
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Table 69. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January I, 1988 to December 31 , 1997 for the Russell 3000 Using the ARIMA Method 
(p-value in parentheses). 

Panel A: Decile I Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 -0.074 -0.037 0.093 0.152 0.112 0.126 

(0.000) (0.244) (0.564) (0.143) (0.016) (0.078) (0.047) 

JAN 1.000 0.127 0.059 0.154 0.075 0.055 

(0.000) (0.045) (0.358) (0 .015) (0.239) (0.390) 

BUB 1.000 -0.043 0.008 -0.049 -0.125 

(0.000) (0.504) (0.904) (0.443) (0.048) 

GDP 1.000 -0.037 -0.100 -0.016 
(0.000) (0.562) (0.114) (0 .802) 

!NT 1.000 0.179 0.202 

(0.000) (0.005) (0.001) 

VOL 1.000 0.363 
(0.000) (0.000) 

AOR 1.000 
(0.000) 

Panel B: Decile I 0 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 0.132 -0.005 -0.041 0.149 -0:039 -0.003 

(0.000) (0.037) (0.943) (0.516) (0.019) (0.535) (0.961) 

JAN 1.000 0.095 -0.176 -0.136 0.040 -0.045 

(0.000) (0.133) (0.005) (0.032) (0 .532) (0.478) 

BUB 1.000 -0.062 -0.001 -0.051 0.189 

(0.000) (0.329) (0.988) (0.424) (0 .003) 

GDP 1.000 0.139 -0.082 -0.102 

(0.000) (0.028) (0.196) (0 .108) 

!NT 1.000 -0.165 0.142 

(0.000) (0.009) (0.025) 

VOL 1.000 -0.228 

(0.000) (0.000) 

AOR 1.000 

(0 .000) 
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Table 70. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period January 1, 1988 to December 31, 1997 for the Wilshire 5000 Using the ARlMA Method 
(p-value in parentheses). 

Panel A: Decile 1 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 -0.070 -0.054 0.098 0.158 0.099 0.091 
(0.000) (0.274) (0.392) (0 .124) (0.013) (0.119) (0.152) 

JAN 1.000 0.123 0.082 0.113 0.132 0.092 
(0.000) (0.053) (0.195) (0.076) (0.038) (0.146) 

BUB 1.000 -0.042 -0.003 -0.023 -0.133 
(0.000) (0.510) (0 .961) (0.720) (0.037) 

GDP 1.000 -0.047 -0.025 -0.017 

(0.000) (0.460) (0.700) (0.795) 

!NT 1.000 0.188 0.215 

(0 .000) (0.003) (0.001) 

VOL 1.000 0.352 

(0.000) (0.000) 

AOR 1.000 
(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 0.056 -0.077 -0.006 0.152 -0.044 -0.052 

(0.000) (0.383) (0.231) (0.920) (0.017) (0.494) (0.421) 

JAN 1.000 0.114 -0.176 -0.121 0.078 -0 .060 

(0.000) (0.076) (0.006) (0.059) (0.225) (0.346) 

BUB 1.000 -0.035 -0.017 -0.073 0.193 

(0.000) (0.586) (0.794) (0.253) (0.002) 

GDP 1.000 0.178 -0.029 -0.102 

(0.000) (0.005) (0.655) (0.111) 

!NT 1.000 -0.137 0.140 

(0.000) (0.032) (0 .029) 

VOL 1.000 -0.190 

(0.000) (0.003) 

AOR 1.000 
(0.000) 
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Table 71. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period November I, 1991 to December 31, 1997 for the Dow Jones Industrial Average Using the Market-
Adjusted Method (p-value in parentheses). 

Panel A: Decile I Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 -0.106 -0.068 0.064 0.313 0.122 0.145 
(0.000) (0.190) (0.404) (0.428) (0.000) (0.131) (0.073) 

JAN 1.000 0.300 -0.033 -0.061 0.006 0.014 

(0.000) (0.000) (0.689) (0.449) (0.945) (0.860) 
BUB 1.000 -0.133 0.001 -0.091 -0 .13 I 

(0.000) (0.100) (0.993) (0.262) (0.1 07) 

GDP 1.000 -0.056 0.394 -0.000 

(0.000) (0.487) (0 .000) (0.999) 

!NT 1.000 0.100 0.181 

(0.000) (0.215) (0.025) 

VOL 1.000 0.127 
(0.000) (0. I 17) 

AOR 1.000 
(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 0.213 0.009 0.145 0.276 0.130 -0.203 

(0.000) (0.008) (0.915) (0.074) (0.001) (0.108) (0.012) 

JAN 1.000 0.390 -0.041 -0.020 0.01 I -0.046 

(0.000) (0.000) (0.617) (0.807) (0.890) (0.568) 

BUB 1.000 -0.121 -0.062 -0.034 0.008 

(0.000) (0.136) (0.448) (0.680) (0.924) 

GDP 1.000 0.105 0.367 -0.059 

(0.000) (0.198) (0.000) (0.470) 

!NT 1.000 -0 .064 0.079 
(0.000) (0.434) (0.329) 

VOL 1.000 -0.176 
(0.000) (0.030) 

AOR 1.000 
(0.000) 

209 



Table 72. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period November I, 1991 to December 31, 1997 for the S&P 500 Using the Market-Adjusted Method 
(p-value in parentheses). 

Panel A: Decile I Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 -0.117 -0.085 -0.029 0.266 0.052 0.128 
(0.000) (0.148) (0.297) (0.718) (0.001) (0.524) (0 .114) 

JAN 1.000 0.254 0.039 0.094 0.003 -0.01 I 
(0.000) (0.002) (0.631) (0.248) (0.976) (0.860) 

BUB 1.000 -0.125 0.008 0.025 -0.130 

(0.000) (0.121) (0.923) (0.759) (0.109) 

GDP 1.000 -0.013 0.398 -0.125 

(0.000) (0.877) (0.000) (0.123) 

!NT 1.000 0.049 0.134 

(0.000) (0.549) (0.097) 

VOL 1.000 0.081 
(0.000) (0.318) 

AOR 1.000 
(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 0.228 0.014 0.064 0.099 0.125 -0.110 

(0.000) (0.004) (0.865) (0.427) (0.222) (0.123) (0.012) 

JAN 1.000 0.263 -0.006 -0.018 -0.019 -0 .062 

(0.000) (0.001) (0.945) (0.826) (0.814) (0.448) 

BUB 1.000 -0.152 -0.086 -0.032 0.006 

(0.000) (0.060) (0.287) (0.692) (0.943) 

GDP 1.000 0.033 0.337 -0.043 

(0.000) (0.681) (0.000) (0.599) 

/NT 1.000 -0.137 0.042 
(0.000) (0.090) (0.605) 

VOL 1.000 -0.120 

(0.000) (0.139) 

AOR 1.000 

(0.000) 
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Table 73. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period November I, 1991 to December 31, 1997 for the NASDAQ Composite Using the Market-Adj usted 
Method (p-value in parentheses). 

Panel A: Decile I Only 

MON JAN BUB GDP IN T VOL AOR 

MON 1.000 0.054 0.074 -0.035 0.124 -0.056 0.046 
(0.000) (0.507) (0.360) (0.665) (0.124) (0.490) (0.571 ) 

JAN 1.000 0.347 -0.116 0.121 0.008 0.030 
(0.000) (0.000) (0.151) (0.137) (0.918) (0.860) 

BUB 1.000 -0.414 0.149 -0.053 -0.135 
(0.000) (0.000) (0.066) (0.517) (0.094) 

GDP 1.000 -0.124 0.301 -0.073 

(0.000) (0 .126) (0 .000) (0 .371 ) 

INT 1.000 0.053 0.100 

(0.000) (0.516) (0.219) 

VOL 1.000 0.107 
(0.000) (0.187) 

AOR 1.000 
(0.000) 

Panel B: Decile I 0 Only 

MON JAN BUB GDP JNT VOL AOR 

MON 1.000 0.112 -0.143 0.011 0.289 -0.017 -0.182 

(0.000) (0.166) (0.077) (0.896) (0.000) (0.834) (0.024) 

JAN 1.000 0.189 -0.005 -0.005 -0.007 -0.157 

(0.000) (0.019) (0.953) (0.949) (0.929) (0.051 ) 

BUB 1.000 -0.333 -0.120 -0.123 0.111 

(0.000) (0.000) (0.140) (0.129) (0.172) 

GDP 1.000 0.080 0.285 -0 .042 

(0.000) (0.323) (0.000) (0.603) 

/NT 1.000 -0 .165 0.060 
(0.000) (0.041) (0.458) 

VOL 1.000 -0.090 

(0.000) (0.268) 

AOR 1.000 
(0.000) 
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Table 74. Pearson Correlation Coefficients Between Cross-Sectionallndependent Variables Over the 
Period November I, 1991 to December 31 , 1997 for the NYSE Composite Using the Market-Adjusted 
Method (p-value in parentheses). 

Panel A: Decile 1 Only 

MON JAN BUB GDP /NT VOL AOR 

MON 1.000 -0.042 0.029 -0.003 0.243 0.081 0.127 
(0.000) (0.609) (0.720) (0.973) (0.002) (0.319) (0.116) 

JAN 1.000 0.334 -0.009 0.107 -0.010 0.054 
(0.000) (0.000) (0.909) (0.189) (0.899) (0.504) 

BUB 1.000 -0.166 0.076 -0.041 -0.071 
(0.000) (0.040) (0.352) (0.610) (0.382) 

GDP 1.000 0.000 0.361 -0.121 

(0.000) (0.997) (0.000) (0.135) 

!NT 1.000 0.015 0.113 
(0.000) (0 .853) (0.162) 

VOL 1.000 0.063 
(0.000) (0.441) 

AOR 1.000 
(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 0.183 -0.048 0.075 0.198 0.083 -0.122 

(0.000) (0.023) (0.552) (0.358) (0.014) (0.308) (0.132) 

JAN 1.000 0.341 -0.004 -0.047 0.026 -0 .053 

(0.000) (0.000) (0.964) (0.560) (0.752) (0.51 0) 

BUB 1.000 -0.143 -0.178 -0.050 0.022 

(0.000) (0.077) (0.027) (0.534) (0.787) 

GDP 1.000 0.031 0.369 -0.071 

(0.000) (0.703) (0.000) (0.385) 

!NT 1.000 -0.121 0.002 
(0.000) (0.135) (0.980) 

VOL 1.000 -0.019 

(0.000) (0.811) 

AOR 1.000 
(0.000) 
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Table 75. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period November I, 1991 to December 31, 1997 for the Russell 3000 Using the Market-Adjusted Method 
(p-value in parentheses). 

Panel A: Decile I Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 -0.072 -0.011 0.023 0.234 0.065 0.108 
(0.000) (0.378) (0.890) (0.780) (0.003) (0.421) (0.183) 

JAN 1.000 0.339 0.064 0.082 0.031 0.043 
(0.000) (0.000) (0.429) (0.31 0) (0.701) (0.595) 

BUB 1.000 -0.230 0.064 -0.050 -0.051 
(0.000) (0.004) (0.434) (0.534) (0.530) 

GDP 1.000 -0.021 0.384 -0.128 

(0.000) (0.794) (0.000) (0.113) 

!NT 1.000 0.044 0. 124 

(0.000) (0.588) (0.124) 

VOL 1.000 0.044 

(0.000) (0.588) 

AOR 1.000 
(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 0.271 -0.021 0.019 0.193 0.083 -0.194 

(0.000) (0.001) (0.797) (0.814) (0.017) (0.304) (0.016) 

JAN 1.000 0.336 -0.051 -0.032 0.009 -0.061 

(0.000) (0.000) (0.531) (0.692) (0.908) (0.450) 

BUB 1.000 -0.220 -0.156 -0.049 0.020 

(0.000) (0.006) (0.053) (0.549) (0.804) 

GDP 1.000 0.044 0.320 -0.061 

(0.000) (0.589) (0.000) (0.454) 

!NT 1.000 -0.104 -0.012 

(0.000) (0 .200) (0 .882) 

VOL 1.000 -0.050 

(0.000) (0.538) 

AOR 1.000 
(0.000) 
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Table 76. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the 
Period November I, 1991 to December 31 , 1997 for the Wilshire 5000 Using the Market-Adjusted Method 
(p-value in parentheses). 

Panel A: Decile 1 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 -0.021 0.022 0.008 0.212 0.086 0.149 
(0.000) (0.799) (0.784) (0.923) (0 .008) (0 .291 ) (0.065) 

JAN 1.000 0.332 0.049 0.112 0.016 0.019 
(0.000) (0.000) (0.548) (0.166) (0.841 ) (0 .816) 

BUB 1.000 -0.280 0.067 -0.042 -0.052 
(0.000) (0.000) (0.412) (0.603 ) (0.518) 

GDP 1.000 -0.084 0.392 -0.134 

(0.000) (0.302) (0.000) (0 .113) 

!NT 1.000 0.090 0.127 

(0.000) (0.266) (0.118) 

VOL 1.000 0.040 
(0.000) (0.626) 

AOR 1.000 
(0.000) 

Panel B: Decile 10 Only 

MON JAN BUB GDP !NT VOL AOR 

MON 1.000 0.167 -0.080 0.042 0.217 0.072 -0 .181 

(0.000) (0.038) (0.325) (0.606) (0.007) (0.3 75) (0.025) 

JAN 1.000 0.310 -0 .027 -0 .027 0.009 -0.058 

(0.000) (0.000) (0.739) (0.735) (0 .909) (0.472 ) 

BUB 1.000 -0.263 -0.136 -0.087 0.045 

(0.000) (0.001) (0.093) (0 .281) (0.583) 

GDP 1.000 0.074 0.326 -0.006 

(0.000) (0.362) (0.000) (0.939) 

!NT 1.000 -0.093 -0.053 

(0.000) (0.253) (0.512) 

VOL 1.000 -0.025 

(0.000) (0.756) 

AOR 1.000 

(0.000) 
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Table 77. Aggregate Cross-Sectional Regression Results for Six U.S. Indexes Over the Period January I, 1988 to December 31, 1997 Using the Mean-Adjusted 
Method (t-statistic in parentheses). 

Panel A: Dow Jones Industrial Average 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 0.0008 0.0005 0.0008 -0.0269 0.0002 -0.0015 -0.0599 0.0426 1.48% 

(1.23) ( 1.18) (1.27) (-6.33)*** (0.00) (-0.45) (-0.86) (2.15)** 

CARR1 0.0008 0.0005 -- -0.0262 0.0003 -- -0.0553 0.0432 1.49% 

( 1.26) ( 1.15) (-6.22)*** (0.01) (-0.79) (2.19)** 

CARR1 0.0004 -- 0.0008 -0.0267 -0.0009 -0.0006 -- 0.0442 1.48% 
(1.44) (1 .26) (-6.30)*** (-0.03) (-0.19) (2.24)** 

CARRt,0 0.0280 0.0016 -0.0061 -0.6852 -0.6126 0.0046 -1.4994 0.7691 38.80% 
(9.67)*** (0.83) ( -2.33)** (-38.04)*** (-4.42)*** (0.32) (-4.72)*** (8.91)*** 

CARRt,0 0.0280 0.0016 -- -0.6903 -0.6202 -- -1.5522 0.7656 38.71% 
(9.68)*** (0.86) ( -38.56)*** (-4.48)*** ( -4.89)*** (8.88)*** 

CARR60 0.0159 -- -0.0069 -0.6820 -0.5874 0.0084 -- 0.7757 38.28% 
(13.41 )*** (-2.63)*** (-37.73)*** (-4.22)*** (0.60) (8 .97)*** 
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Table 77 (cont'd). 

Panel B: S&P 500 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 0.0004 0.0006 0.0007 -0.0268 0.0035 -0.0032 -0.0210 0.0426 1.52% 
(0.71) (1.35) (1.14) (-6.36)*** (0.11) ( -0.98) (-0.31) (2.15)** 

CARR1 0.0005 0.0005 -- -0.0263 0.0027 -- -0.0174 0.0441 1.51 % 

(0.78) ( 1.20) (-6.27)*** (0.09) ( -0.26) (2.23)** 

CARR1 0.0004 -- 0.0007 -0.0269 0.0029 -0.0022 -- 0.0442 1.53% 
( 1.42) (1.17) (-6.36)*** (0.09) (-0.70) (2.24)** 

CARRt,0 0.0213 0.0013 -0.0077 -0.6795 -0.5448 0.0066 -0.8285 0.7725 39.23% 
(7.94)*** (0.73) (-3 .15)** (-38 .58)*** (-4 .17)*** (0.49) (-2.69)*** (9.05)*** 

CARRt,0 0.0212 0.0013 -- -0.6842 -0.5554 -- -0.8843 0.7662 39.03% 
(7.89)*** (0.77) (-38 .93)*** ( -4.25)*** (-2.88)*** (8.99)*** 

CAR~0 0.0151 -- -0.0080 -0.6805 -0.5194 0.0095 -- 0.7777 39.09% 
(13.46)*** (-3 .28)*** (-38.60)*** (-3 .98)*** (0.72) (9.12)*** 
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Table 77 (cont'd). 

Panel C: NASDAQ Composite 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj. R-
S. 

CARR1 0.0008 0.0003 0.0013 -0.0129 -0.0177 -0.0054 -0.0689 0.2156 5.11% 

(1 .07) (0.78) (2.08)** (-4.49)*** (-0.54) (-1.61) ( -0.92) (11.06)*** 

CARR1 0.0008 0.0002 -- -0.0120 -0.0174 -- -0.061 I 0.2 I 70 4.92% 

(1.14) (0.5 I) (-4.22)*** (-0.54) ( -0.82) (11.13)*** 

CARR1 0.0002 -- 0.0013 -0.0127 -0.0137 -0.0047 -- 0.2151 5.32% 

(0.82) (2.09) (-4.44)*** (-0.43) (-I .44) (I 1.05)*** 

CARR60 0.0330 0.0007 -0.0087 -0.8289 -I .6939 -0.0184 -0.6799 1.1959 45.61% 

(6.59)*** (0.24) (-2.21)** (-44.15)*** (-7.89)*** (-0.84) ( -1.26) (9.04)*** 

CARJ4,0 0.0327 -0.000 I -- -0.8340 -1.7231 -- -0.6797 I. I 953 45.49% 
(6.52)*** (-0.00) (-44.78)*** (-8.03)*** ( -1.26) (9.04)*** 

CARJ4,0 0.0273 -- -0.0088 -0.8281 -1.6367 -0.0156 -- 1.1950 45.58% 
(15 . I I)*** (-2.24)** (-44.14)*** (-7.80)*** ( -0. 73) (9.04)*** 
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Table 77 (cont'd). 

Panel D: NYSE Composite 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 0.0003 0.0005 0.0007 -0.0242 0.0040 -0.0030 -0.0113 0.0809 2.09% 

(0.54) ( 1.31) (1.28) (-6.11)*** (0.14) ( -1.02) (-0.17) (4.09)*** 

CARR1 0.0004 0.0004 -- -0.0238 0.0027 -- -0.0094 0.0826 2.00% 

(0.65) ( 1.14) (-6.02)*** (0.10} (-0.14) (4.19)*** 

CARR1 0.0003 -- 0.0007 -0.0242 0.0033 -0.0022 -- 0.0821 2.03% 

(1.31) (1.31) (-6.11)*** (0.12) (-0.76) (4.15)*** 

CA~0 0.0217 0.0011 -0.0070 -0.6861 -0.6298 0.0043 -0.9678 0.7854 40.08% 

(8 .37)*** (0.67) (-2.97)*** (-39.01)*** (-5 .02)*** (0.33) (-2.96)*** (8.66)*** 

CA~0 0.0215 0.0012 -- -0.6916 -0.6367 -- -1.0167 0.7734 39.88% 

(8 .32)*** (0.73) (-39.47)*** (-5.08)*** (-3 .11)*** (8.56)*** 

CA~0 0.0150 -- -0.0073 -0.6871 -0.5991 0.0070 -- 0.7886 39.86% 
(13.98)*** (-3 .13)*** (-39.02)*** (-4.78)*** (0.55) (8.70)*** 
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Table 77 (cont'd). 

Panel E: Russell 3000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 0.0004 0.0006 0.0008 -0.0228 -0.0000 -0.0038 -0.0240 0.0967 2.05% 

(0.65) ( 1.46) ( 1.46) ( -5 .95)*** (-0.00) ( -1.26) (-0.33) (4.90)*** 

CARR1 0.0004 0.0005 -- -0.0222 -0.0009 -- -0.0186 0.0984 1.98% 

(0.71) (1 .26) ( -5.80)*** (-0.03) (-0.26) ( 4.99)*** 

CARR1 0.0003 -- 0.0008 -0.0228 -0.0003 -0.0028 -- 0.0978 2.04% 

(1 .29) ( 1.49) ( -5 .95)*** ( -0.0 I) ( -0.96) (4.95)*** 

CARR60 0.0224 0.0011 -0.0077 -0.7037 -0.7129 0.0035 -0.8327 0.8084 40.38% 
(7.47)*** (0.58) ( -3 .05)*** (-39.55)*** (-5.26)*** (0.25) ( -2.27)** (8 .54)*** 

CA~0 0.0224 0.0010 - -- -0.7093 -0.7269 -- -0.8975 0.8039 40.20% 

(7.46)*** (0.56) (-40.01)*** (-5.37)*** ( -2.45)** (8.51)*** 

CA~0 0.0163 -- -0.0080 -0.7038 -0.6767 0.0062 -- 0.8108 40.29% 
(14.14)*** (-3 .17)*** (-39.52)*** ( -5 .03)*** (0.45) (8.57)*** 
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Table 77 (cont'd). 

Panel F: Wilshire 5000 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 0.0004 0.0004 0.0008 -0.0211 -0.0009 -0.0032 -0.0257 0.1135 2.25% 
(0.68) ( 1.15) (1.43) (-5.75)*** (-0.03) (-1.09) (-0.35) (5 .76)*** 

CARR1 0.0004 0.0004 -- -0.0205 -0.0015 -- -0.0206 0.1151 2.21% 
(0. 75) (0.98) (-5.61)*** (-0.05) (-0.28) (5.85)*** 

CARR1 0.0003 -- 0.0008 -0.0211 -0.0011 -0.0024 -- 0.1142 2.28% 
( 1.24) (1.45) (-5.75)*** (-0.04) ( -0.86) (5.80)*** 

CARR60 0.0240 0.0010 -0.0075 -0.7089 -0.7410 0.00013 -1.0795 0.8264 40.55% 
(7.89)*** (0.53) (-2 .92)*** (-39.69)*** (-5.43)*** (0.09) (-2.76)*** (8.30)*** 

CARiy,0 0.0240 0.0009 -- -0.7143 -0.7552 -- -1.1446 0.8225 40.40% 
(7.89)*** (0.48) (-40.16)*** (-5.54)*** (-2.93)*** (8.28)*** 

CARiy,0 0.0165 -- -0.0078 -0.7091 -0.7035 0.0040 -- 0.8282 40.41% 
( 14.1 0)*** (-3 .06)*** (-39.65)*** (-5.18)*** (0.29) (8.31)*** 

Notes for table 77: 

* Significant at the I 0% level. 
** Significant at the 5% level. 
*** Significant at the I% level. 
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Table 78. Aggregate Cross-Sectional Regression Results for Six U.S. Indexes Over the Period January I, 1988 to December 31 , 1997 Using the ARJMA 
Method (t-statistic in parentheses). 

Panel A: Dow Jones Industrial Average 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj. R-Sq. 

CARR1 -0.0001 0.0004 0.0014 -0.0203 0.0217 -0.0028 0.0205 0.0106 0.76% 

(-0.13) (0.97) (2.18)** (-4.62)*** (0.64) ( -0.80) (0.29) (0.53) 

CARR1 -0.000 0.0004 -- -0.0102 0.0219 -- 0.0282 0.0126 0.63% 

(-0.07) (0.88) (-4.40)*** (0.65) (0.39) (0.63) 

CARR1 0.0002 -- 0.0014 -0.0204 0.0211 -0.0021 -- 0.0121 1.00% 

(0.58) (2.22)** (-4.65)*** (0.63) (-0.61) (0.60) 

CAR~0 0.0263 0.0002 0.0271 -0.5815 -0.9170 0.0074 -1 .6874 0.2631 16.96% 

(6.07)*** (0.06) (6.95)*** (-21.31)*** (-4.42)*** (0.34) (-3 .54)*** (2.05)** 

CA~0 0.0260 0.0009 -- -0.5604 -0.8681 -- -1.4653 0.2858 15 .37% 
(5 .95)*** (0.32) (-20.47)••• (-4.15)*** (-3.05)*** (2 .21)** 

CAR~0 0.0125 -- 0.0262 -0.5787 -0.8866 0.0089 -- 0.2545 16.60% 
(7.01)*** (6.71)*** (-21.17)*** (-4.27)*** (0.42) ( 1.98)** 
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Table 78 (cont'd). 

Panel B: S&P 500 

Dependent Variable intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0002 0.0008 0.0009 -0.0149 0.0040 -0.0047 0.0186 -0.0051 0.39% 
(-0.24) ( 1.73)* ( 1.45) ( -3.30)*** (0.12) (-1.36) (0.26) (-0.25) 

CARR1 -0.0001 0.0007 -- -0.0143 0.0029 -- 0.0235 -0.0030 0.52% 

(-0.15) ( 1.51) (-3.17)*** (0.09) (0.32) (-0.15) 

CARR1 0.0001 -- 0.0009 -0.0150 0.0029 -0.0035 -- -0.0037 0.35% 
(0.52) (1.50) (-3.31 )*** (0.09) (-1.03) (-0.18) 

CARRt,0 0.0168 0.0009 0.0148 -0.6312 -0.8131 0.0058 -0.7543 0.2744 17.59% 
(3 .91)*** (0.33) (3.78)*** ( -22.25)*** (-3.89)*** (0.27) (-1.54) (2 .08)* 

CARR60 0.0169 0.0014 -- -0.6221 -0.7817 -- -0.6546 0.2785 17.17% 
(3 .92)*** (0.49) (-21.96)*** (-3.74)*** (-1.33) (2 .11)** 

CA~0 0.0110 -- 0.0145 -0.6321 -0.7891 0.0080 -- 0.2738 17.57% 
(6.18)*** (3.71)*** ( -22.29)* * * (-3 .79)*** (0.38) (2.08)** 
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Table 78 (cont'd). 

Panel C: NASDAQ Composite 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 0.0010 0.0005 0.0014 -0.0056 -0.0231 -0.0058 -0.1140 -0.0028 0.24% 

(1.41) (1.07) (2.25)** (-1.94)* (-0.70) (-1.72)* ( -1.50) (-0.14) 

CARR1 0.0011 0.0003 -- -0.0047 -0.0228 -- -0.1056 -0.0012 0.00% 

( 1.48) (0.78) ( -1.62) (-0.69) (-1.39) (-0.06) 

CARR1 0.0001 -- 0.0014 -0.0053 -0.0164 -0.0048 -- -0.0031 0.18% 

(0.42) (2.26)** (-1.83)* (-0.50) (-1.45) (-0.16) 

CAR~0 0.0374 0.0016 0.0086 -0.5305 -1.5329 -0.0304 -2.1131 0.5083 18.48% 

(6.20)*** (0.47) (1.82)* ( -23 .37)*** (-5.92)*** (-1.16) (-3 .24)*** (3.12)*** 

CA~0 0.0375 0.0010 -- -0.5248 -1.5218 -- -2.0324 0.5232 18.40% 

(6.21)*** (0.29) (-23.30)*** ( -5.89)*** (-3 .12)*** (3 .22)*** 

CA~0 0.0196 -- 0.0083 -0.5280 -1.3544 -0.0225 -- 0.5119 18.20% 

(8.98)*** ( 1.75)* (-23 .24)*** (-5.35)*** (-0.88) (3.14)*** 
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Table 78 (cont'd). 

Panel D: NYSE Composite 

Dependent Variable Intercept MON JAN BUB GDP /N T VOL AOR Adj . R-Sq. 

CARR1 -0.0004 0.0005 0.001 I -0.0157 0.0224 -0.0050 0.0598 -0.0150 0.61% 

(-0.65) (1 .26) (2.04)** (-3 .72)*** (0.75) ( -1.60) (0.83) (-0.74) 

CARR1 -0.0003 0.0004 -- -0.0149 0.0203 -- 0.0623 -0.0113 0.62% 

( -0.48) (0.96) (-3.54)*** (0.68) (0.87) (-0.56) 

CARR1 0.0002 -- 0.0012 -0.0156 0.0207 -0.0042 -- -0.0139 0.59% 

(0.60) (2.10)** (-3 .71)*** (0.69) ( -1.37) (-0.69) 

CAR.Rt,0 0.0163 0.0004 0.0149 -0.5540 -0.7776 -0.0073 0.0057 0.2188 17.07% 

(4.39)*** (0.14) (4.40)*** ( -21.77)*** ( -4.30)*** (-0.39) (0.01) ( 1.73)* 

CAR.Rt,0 0.0166 0.0005 -- -0.5449 -0.7580 -- 0.1037 0.2360 16.53% 

(4.45)*** (0.19) (-2 I .42)*** (-4.18)*** (0.22) {I .87)* 

CARR60 0.0164 -- 0.0149 -0.5540 -0.7784 -0.0067 -- 0.2194 17.14% 

(10.71)*** (4.42)*** (-21 .78)*** (-4.32)*** (-0.36) ( 1.74)* 
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Table 78 (cont'd). 

Panel E: Russell 3000 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 0.0003 0.0008 0.0011 -0.0148 -0.0088 -0.0049 -0.0137 -0.0195 0.63% 
(0.41) ( 1.94)* (1 .86)* (-3 .69)*** (-0.29) ( -1.56) (-0.18) (-0.97) 

CARR1 0.0003 0.0007 -- -0.0140 -0.0094 -- -0.0060 -0.0170 0.48% 
(0.48) (1.71)* (-3.52)*** (-0.31) (-0.08) (-0.84) 

CARR1 0.0003 -- 0.0011 -0.0147 -0.0096 -0.0036 -- -0.0183 0.56% 
( 1.20) ( 1.92)* (-3.68)*** (-0.32) (-1.18) (-0.91) 

CA~0 0.0166 0.0005 0.0074 -0.5584 -1.3941 -0.0096 0.6863 0.1584 19.34% 
(4.09)*** (0.19) (2.10)** (-22.80)*** ( -7.55)*** ( -0.50) (1.37) ( 1.24) 

CARR60 0.0166 0.0004 -- -0.5540 -1.3810 -- 0.7566 0.1688 19.25% 
(4.08)*** (0.15) ( -22 .69)*** (-7.49)*** ( 1.52) ( 1.32) 

CA~0 0.0219 -- 0.0077 -0.5586 -1.4263 -0.0096 -- 0.1615 19.34% 
(13 .94)*** (2.20)** (-22.81)*** (-7.78)*** ( -0.51) (1.26) 
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Table 78 (cont'd). 

Panel F: Wilshire 5000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 0.0003 0.0007 0.0010 -0.0141 -0.0083 -0.0040 -0.0194 -0.0119 0.54% 

(0.46) (1 .67)* ( 1.75)* (-3 .73)*** (-0.29) ( -1.32) (-0.26) ( -0.59) 

CARR1 0.000 0.0006 -- -0.0134 -0.0092 -- -0.0124 -0.0099 0.43% 

(0.52) ( 1.45) (-3.55)*** (-0.32) (-0.17) (-0.49) 

CA RR1 0.0003 -- 0.0010 -0.0141 -0.0090 -0.0029 -- -0.0111 0.70% 

( 1.06) (I. 78)* (-3.73)*** (-0.31) (-0.98) (-0.55) 

CARRt,0 0.0125 0.0011 0.0066 -0.5021 -1.0713 -0.0146 0.5 128 0.1261 17.83% 
(3.24)*** (0.48) (2.03)** (-22 .07)*** (-6.18)*** (-0.81) ( 1.03) (1.00) 

CA RRt,0 0.0125 0.0008 -- -0.4971 -1 .0657 -- 0.5867 0.1383 17.74% 

(3.24)*** (0.37) ( -21.95)*** (-6.16)*** ( 1.19) ( 1.1 0) 

CA RR60 0.0164 -- 0.0068 -0.5021 -1.0913 -0.0133 -- 0.1294 17.85% 
( 11.09)*** (2.11 )** ( -22 .08)*** (-6.33)*** (-0.76) (1.03) 
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Table 79. Aggregate Cross-Sectional Regression Results for Six U.S. Indexes Over the Period January I, 1988 to December 31 , 1997 Using the Market-
Adjusted Method (t-statistic in parentheses). 

Panel A: Dow Jones Industrial Average 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj. R-Sq. 

CARR1 0.0004 0.0001 0.0011 -0.0116 -0.0606 0.0059 0.0629 -0.0901 1.27% 

(0.70) (0.34) ( 1.83)* (-2.72)*** (-1.33) ( 1.62) (0.86) (-3 .58)*** 

CARR1 0.0004 0.0004 -- -0.0103 -0.0505 -- 0.0561 -0.0890 1.02% 

(0.70) (0.89) ( -2.46)** (-1.12) (0.77) (-3.53)*** 

CARR1 0.0008 -- 0.0010 -0.0115 -0.0473 0.0062 -- -0.0888 1.34% 

(2.11)** (1.80)* (-2.70)*** (-I. II) ( 1.80)* (-3 .55)*** 

CAIU?r,0 0.0149 0.0013 -0.0036 0.0475 -3.4815 -0.0096 3.3541 -0.1296 11.01% 

(3.88)*** (0.51) (-1.06) (1 .84)** (-13 .12)*** (-0.45) (6.15)*** (-0.85) 

CAIU?r,0 0.0149 0.0009 -- 0.0427 -3 .5130 -- 3.3665 -0.1319 11 .05% 

(3 .88)*** (0.37) (1.68)* (- 13 .32)*** (6.17)*** (-0.86) 

CAIU?r,0 0.0345 -- -0.0038 0.0631 -2.9584 -0.0088 -- -0.1202 8.83% 

(15 .83)*** (-1.11) (2.43)** (-11.63)*** (-0.42) (-0.78) 
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Table 79 (cont'd). 

Panel B: S&P 500 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.000 0.0002 0.0007 -0.0139 -0.0598 0.0032 0.1254 -0.1075 1.75% 

(-0.06) (0.59) ( 1.37) (-3.24)*** (-1.44) (0.97) ( 1.86)* (-4.30)*** 

CARR1 -0.0000 0.0003 -- -0.0132 -0.0528 -- 0.1189 -0.1079 1.70% 

(-0.02) (0.95) (-3 .12)*** (-1.28) (I. 77)* ( -4.32)*** 

CARR1 0.0007 -- 0.0007 -0.0128 -0.0341 0.0038 -- -0.1048 1.63% 

(1 .99)** (1.26) (-3 .02)*** ( -0.87) (1.19) (-4.21)*** 

CA~0 -0.0132 0.0008 -0.0185 0.1157 -2.4065 0.0027 6.1862 -0.0973 14.54% 

(-3 .74)*** (0.32) (-5 .73)*** (4.26)*** (-9.43)*** (0.13) (11.80)*** (-0.60) 

CA~0 -0.0138 0.0005 -- 0.0944 -2.5660 -- 6.2817 -0.1152 12.75% 

(-3.87)*** (0.22) (3.47)*** (-10.01)*** (11.87)*** (-0.71) 

CA~0 0.0203 -- -0.0197 0.1740 -1.4775 0.0003 -- -0.0590 6.57% 

(9.30)*** (-5.84)*** (6.23)*** ( -5 .82)*** (0.02) ( -0.35) 
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Table 79 (cont'd). 

fane/ C: NASDAQ Composite 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj. R-Sq. 

CARR1 0.0010 -0.0005 0.0010 0.0024 -0.0766 -0.0002 -0.0190 -0.0940 0.98% 

( 1.12) (-0.91) ( 1.46) (0.65) (-1.38) (-0.04) (-0.19) (-3.71)*** 

CARR1 0.0010 -0.0004 -- 0.0033 -0.0658 -- -0.0258 -0.0943 0.97% 

( 1.16) (-0.92) (0.93) ( -1.20) (-0.26) (-3.72)*** 

CARR1 0.0007 -- 0.0010 0.0023 -0.0789 -0.0013 -- -0.0948 1.05% 

( 1.60) ( 1.44) (0.64) (-1.47) (-0.31) (-3 .74)*** 

CARR60 0.0796 0.0035 -0.0509 0.0889 -2.3437 -0.0677 -5.1226 0.2182 8.98% 
(9.07)*** (0.78) (-8.27)*** (2.71)*** ( -4.85)*** (-1.72)* (-4.97)*** (0.96) 

~ARI?r,o 0.0784 0.0002 -- 0.0413 -2.9005 -- -4.7924 0.2168 4.72% 

(8.73)*** (0.05) (1.25) (-5.92)*** ( -4.55)*** (0.93) 

CARI?r,0 0.0418 -- -0.0499 0.0678 -2 .9085 -0.0489 -- 0.2249 7.55% 

(10.18)*** (-8.06)*** (2.07)** (-6.14)*** ( -1.29) (0.98) 
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Table 79 (cont'd). 

fane/ D: NYSE Composite 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.000 I 0.0001 0.0007 -0.0109 -0.0593 0.0032 0.1423 -0.0663 0.84% 

(-0.31) (0.26) ( 1.41) (-2.68)*** ( -1.56) (1 .07) (2.05)** ( -2.66)*** 

CARR1 -0.0001 0.0002 -- -0.0102 -0.0528 -- 0.1259 -0.0666 0.77% 

(-0.28) (0.63) ( -2.53)** (-1.40) ( 1.96)* (-2.68)*** 

CARR1 0.0005 -- 0.0006 -0.0098 -0.0319 0.0034 -- -0.0640 0.69% 

( 1.78)* (1.29) (-2.42)** (-0.90) (1.20) (-2.57)** 

CA~0 -0.0153 0.00010 -0.0175 0.1257 -2.8174 -0.0049 7.2732 -0.0575 16.93% 

(-4.47)*** (0.44) (-5 .67)*** (4.61)*** (-11.45)*** (-0.24) (12 .73)*** ( -0.34) 

CARRt,0 -0.0157 0.0005 -- 0.1023 -2.9685 -- 7.3576 -0.0723 15.23% 

(-4.54)*** (0.23) (3.76)*** (-12.01)*** (12.76)*** ( -0.43) 

CARR60 0.0200 -- -0.0184 0.1861 -1.7701 -0.0063 -- 0.0001 7.89% 

(9.55)*** ( -5 .68)*** (6.58)*** (-7.25)*** (-0.31) (0.00) 

23 0 



Table 79 (cont'd). 

Panel E: Russell 3000 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0000 0.0001 0.0008 -0.0098 -0.0706 0.0023 0.1324 -0.0563 0.62% 
(-0.09) (0.41) (1.66)* (-2.42)** (- 1.76)* (0.72) ( 1.80)* (-2.25)** 

CARR1 -0.0000 0.0002 -- -0.0088 -0.0624 -- 0.1240 -0.0563 0.54% 
(-0.04) (0.70) (-2.20)** ( -1.57) (1 .69) (-2.25)** 

CARR1 0.0007 -- 0.0008 -0.0090 -0.0458 0.0027 -- -0.0543 0.52% 

(2.02)** (1 .55) (-2.21)** ( -1.22) (0.88) (-2.18)** 

CARRt,0 -0.0125 0.0011 -0.0225 0.1413 -2.7673 -0.0067 6.6360 -0.0496 15.30% 
(-3 .17)*** (0.46) (-6.74)*** (5 .07)*** (-10.41)*** (-0.31) (10.66)*** (-0.29) 

CARRt,0 -0.0130 0.0005 -- 0.1112 -2.9746 -- 6.7677 -0.0649 12.81% 
(-3 .26)*** (0.20) (3.99)*** (-11.11)*** (10.72)*** ( -0.37) 

CARRt,0 0.0224 -- -0.0235 0.1931 -1.8413 -0.0083 -- -0.0043 8.87% 
(9.97)*** (-6.80)*** (6.78)*** (-7.07)*** ( -0.39) ( -0.02) 
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Table 79 (cont'd). 

Panel F: Wilshire 5000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj. R-Sq. 

CARR1 0.0000 -0.0001 0.0007 -0.0068 -0.0687 0.0025 0.1223 -0.0291 0.17% 
(0.03) (-0.18) (1.46) ( -1.75)* (-1.77)* (0.80) (1 .67)* (-1.16) 

CARR1 0.0000 0.0000 -- -0.0060 -0.0614 -- 0.1148 -0.0290 0.12% 

(0.07) (0.09) ( -1.56) ( -1.59) (1 .57) (-1.16) 

CARR1 0.0006 -- 0.0007 -0.0061 -0.0452 0.0023 -- -0.0280 0.11% 
( 1.90)* (1.35) ( -1.58) (-1.25) (0.78) (-1.12) 

CARJ40 -0.0104 0.0011 -0.0230 0.1516 -2 .8551 -0.0101 6.5715 0.0036 14.83% 
(-2.61)*** (0.42) (-6.73)*** (5.38)*** ( -1 0.42)*** ( -0.46) (9.90)*** (0.02) 

CAR/40 -0.0110 0.0003 -- 0.1211 -3 .0733 -- 6.7251 -0.0139 12.32% 
(-2 .71)*** (0.11) (4.29)*** (-11.14)*** (9.99)*** (-0.08) 

CAR/40 0.0225 -- -0.0240 0.1997 -1.9098 -0.0118 -- 0.0502 9.26% 
(9.84)*** (-6.82)*** (6.97)*** (-7.21)*** (-0.54) (0.27) 
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Table 80. Decile I Cross-Sectional Regression Results for Six U.S. Indexes Over the Period January I, 1988 to December 31 , 1997 Using the Mean-Adjusted 
Method (t-statistic in parentheses). 

Panel A: Dow Jones Industrial Average 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0011 -0.0024 0.0023 -0.0490 0.1214 -0.0009 0.2946 0.0412 10.42% 

( -0.52) (-2.11)** (1 .52) (-4.80)*** (1.52) (-0.10) ( 1.55) (0.51) 

CARR1 -0.0011 -0.0025 -- -0.0469 0.1369 -- 0.3116 0.0446 10.30% 

(-0.55) (-2.20)** (-4.63)*** ( 1.73)* ( 1.65) (0.56) 

CARR1 0.0009 -- 0.0026 -0.0500 0.1224 -0.0031 -- 0.0577 8.55% 

(0.60) (1.69)* (-4.89)*** ( 1.52) ( -0.36) (0.74) 

CARRr,0 0.0177 0.0055 -0.0061 -0.7440 -0.6528 -0.0467 -0.3429 0.8666 45 .60% 

( 1.48) (0.89) (-0.76) (-13.42)*** (-1.53) ( -0.98) (-0.31) ( 1.86)* 

CARRr,0 0.0196 0.0046 -- -0.7510 -0.6759 -- -0.4941 0.8370 45 .68% 

( 1.66)* (0.74) (-13 .66)*** ( -1.60) ( -0.45) (1 .80)* 

CA RRr,0 0.0158 -- -0.0067 -0.7451 -0.6302 -0.0400 -- 0.8727 45 .85% 

( 1.95)* (-0.83) (-13 .51)*** ( -1.48) ( -0.86) (1 .94)* 
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Table 80 (cont'd). 

Panel B: S&P 500 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0016 -0.0026 -0.0033 -0.0481 0.0241 0.0022 0.3221 0.1353 7.77% 
(-0.63) (-1.89)* (-1.74)* (-3.94)*** (0.26) (0.23) ( 1.35) (1 .25) 

CARR1 
-0.0014 -0.0024 -- -0.0509 0.0109 -- 0.2810 0.1284 7.38% 
( -0.58) (-1.77)* (-4.20)*** (0.12) ( 1.19) ( 1.19) 

CARR1 0.0004 -- -0.0028 -0.0480 0.0163 0.0004 -- 0.1602 6.53% 
(0.21) (-1.47) (-3 .91)*** (0.17) (0.04) (1.53) 

CARR60 0.0138 0.0030 -0.0075 -0.7342 -0.4786 -0.0038 -0.1123 1.0253 47.01% 
(1.22) (0.49) (-0.92) (-14.04)*** (-1.19) (-0.09) (-0. 10) (2.01)** 

CA~0 0.0153 0.0032 -- -0.7403 -0.5155 -- -0.3013 0.9965 47.27% 
( 1.39) (0.54) (-14.31)*** ( -1.30) (-0.27) ( 1.96)* 

CA~0 0.0133 -- -0.0079 -0.7346 -0.4604 -0.0009 -- 1.0354 47.41% 
(1 .66)* ( -0.99) (-14.10)*** (-1.15) (-0.02) (2.14)** 
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Table 80 (cont'd). 

p_anel C: NASDAQ Composite 

Dependent Variable intercept MON JAN BUB GDP JNT VOL AOR Adj . R-Sq. 

CARR1 0.0006 -0.0032 0.0012 -0.0289 -0.1345 0.0033 0.3600 0.1277 9.53% 

(0.19) (-2.16)** (0.66) (-3.60)*** (-1.43) (0.27) (1.28) ( 1.15) 

CARR1 
0.0006 -0.0032 -- -0.0279 -0.1390 -- 0.3506 0.1373 9.33% 

(0.22) (-2.21)** (-3 .53)*** (-1.48) (1.25) ( 1.26) 

CARR1 
0.0029 -- 0.0014 -0.0298 -0.1369 -0.0035 -- 0.1584 7.38% 

( 1.59) (0.77) (-3 .72)*** (-1.45) (-0.29) ( 1.48) 

CA~0 -0.0364 0.0060 -0.0125 -0.8050 -0.6700 -0.0841 5.8015 1.8681 57.97% 
(-1.64) (0.59) (-1.03) (-15.27)*** ( -1.05) (-1.00) (2.48)** (2.38)** 

CARR60 -0.0377 0.0039 -- -0.8170 -0.6019 -- 6.0492 1.7470 57.53% 
(-1.70)* (0.40) (-15 .75)*** ( -0.95) (2 .59)** (2.23)** 

CARR60 0.0105 -- -0.0136 -0.82 I 7 -1.0389 -0.0844 -- 2.5567 56.76% 

(0.85) (I. I 2) (-I 5.56)*** (-I .66)* (-1.03) (3 .43)*** 
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Table 80 (cont'd). 

P.anel D: NYSE Composite 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj. R-Sq. 

CARR1 -0.0019 -0.0020 -0.0024 -0.0406 0.0585 -0.0016 0.1670 0.2484 10.01 % 

( -0.87) (-1.57) (-1.44) (-3 .65)*** (0.71) (-0.19) (0.70) (2.29)** 

CARR1 -0.0016 -0.0019 -- -0.0435 0.0478 -- 0.1118 0.2435 9.40% 

( -0.74) (-1.54) (-3.96)*** (0.59) (0.47) (2.27)** 

CARR1 -0.0011 -- -0.0021 -0.0405 0.0496 -0.0034 -- 0.2567 8.95% 

(-0.69) ( -1.26) (-3 .63)*** (0.61) ( -0.40) (2.49)** 

CAR!?n0 0.0083 0.0040 -0.0061 -0.7420 -0.5967 -0.0224 0.5904 1.0344 49.67% 

(0.77) (0.65) (-0.77) (-14.34)*** ( -1.56) (-0.55) (0.49) ( 1.92)* 

CAR!?no 0.0104 0.0038 -- -0.7505 -0.6235 -- 0.3414 1.0 I 06 49.76% 

(0.99) (0.64) (-14.73)*** ( -1.65) (0.29) (1 .89)* 

CAR!?n0 0.0124 -- -0.0057 -0.7426 -0.5984 -0.0175 -- 1.1501 48.46% 

(1 .63) (-0.74) (-14.40)*** ( -1.57) (-0.44) (2.25)** 
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Table 80 (cont'd). 

Panel E: Russell 3000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0018 -0.0021 -0.0009 -0.0430 -0.0235 -0.0070 0.2296 0.2426 8.02% 

(-0.77) (-1.61) (-0.56) (-4.00)*** (-0.28) (-0.75) (0.91) (2.16)** 

CARR1 -0.0013 -0.0023 -- -0.0441 -0.0248 -- 0.1960 0.2253 8.40% 

(-0.57) (-1.72)* (-4.18)*** ( -0.30) (0.79) (2.05)** 

CARR1 -0.0005 -- -0.0006 -0.0435 -0.0368 -0.0086 -- 0.2548 7.51% 
(-0.30) (-0.36) (-4.04)*** (-0.44) (-0.93) (2.38)** 

CA~0 0.0034 0.0037 -0.0093 -0.7619 -0.4638 -0.0164 1.5944 0.9576 49.46% 
(0.27) (0.55) (-1.14) (-14.61)*** (-1.14) (-0.36) ( 1.17) (1.63) 

CARR60 0.0057 0.0037 -- -0.7723 -0.5020 -- 1.3244 0.9071 49.55% 
(0.47) (0.57) (-15.04)*** (-1.24) (0.99) ( 1.56) 

CARRt,0 0.0143 -- -0.0081 -0.7635 -0.5202 -0.0108 -- 1.1974 49.52% 
(1 .68)* (-1.01) (-14.66)*** (-1.29) (-0.24) (2.15)** 
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Table 80 (cont'd). 

Panel F: Wilshire 5000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0012 -0.0023 -0.0003 -0.0465 -0.0598 -0.0028 0.2403 0.2287 9.42% 

(-0.53) (-1.81)* (-0.20) (-4.47)*** (-0.73) (-0.32) (0.96) (2.09)** 

CARR1 -0.0010 -0.0024 -- -0.0468 -0.0599 -- 0.2254 0.2204 10.09% 

(-0.44) (-1.88)* (-4.58)*** (-0.74) (0.91) (2.07)** 

CARR1 0.0001 -- 0.0001 -0.0473 -0.0667 -0.0047 -- 0.2380 8.69% 

(0.06) (0.07) ( -4.53)*** (-0.82) (-0.55) (2.27)** 

CA~0 0.0039 0.0050 -0.0044 -0.7622 -0.5331 -0.0133 1.4609 1.0581 48.22% 

(0.31) (0.75) (-0.52) (-14.33)*** ( -1.27) (-0.30) ( 1.00) (1. 76)* 

CARR60 0.0057 0.0050 -- -0.7666 -0.5442 -- 1.2938 1.0124 48 .58% 

(0.46) (0.76) (-14.67)*** ( -1.30) (0.91) (1.71)* 

CA~0 0.0139 -- -0.0034 -0.7632 -0.5718 -0.0063 -- 1.2762 48.31% 

(1.65) (-0.40) (-14.37)*** ( -1.37) (-0.14) (2.22)** 
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Table 81. Decile I Cross-Sectional Regression Results for Six U.S. Indexes Over the Period January 1, 1988 to December 31 , 1997 Using the ARIMA Method 
(t-statistic in parentheses). 

Panel A: Dow Jones Industrial Average 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0034 -0.0026 0.0049 -0.0506 0.2520 0.0018 0.4215 0.0287 15.24% 
(-1 .69)* (-2.15)** (2.98)*** (-4.66)*** (3 .18)*** (0.21) (2.1 0)** (0.33) 

CARR1 -0.0040 -0.0025 -- -0.0459 0.2720 -- 0.4857 0.0474 12.81% 
(-2.00)** (-2.13)** (-4.21 )*** (3.40)*** (2.41)** (0.55) 

CARR1 -0.0010 -- 0.0048 -0.0484 0.2531 0.0006 -- 0.0800 12.69% 
(-0.63) (3.19)*** (-4.40)*** (3.17)*** (0.07) (1.00) 

CA~0 -0.0501 0.0029 0.0673 -0.6473 0.3332 0.0090 5.0237 0.5853 23 .58% 
(2.63)*** (0.27) (4.88)*** (-6.63)*** (0.47) (0.12) (2 .55)** (0.69) 

CA~0 -0.0634 0.0033 -- -0.5830 0.7003 -- 6.5036 0.8887 16.35% 
(-3 .24)*** (0.29) (-5 .76)*** (0.96) (3 .20)*** ( 1.00) 

CA~0 -0.0174 -- 0.0724 -0.6352 0.3977 0.0203 -- 1.4318 22 .10% 
( -1.23) (5 .26)*** ( -6.46)*** (0.56) (0.26) ( 1.82)* 
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Table 81 (cont'd). 

Pilnel B: S&P 500 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0030 -0.0029 -0.0022 -0.0372 0.0995 -0.0029 0.1055 0.2385 3.54% 

(-1.13) (-1.18) ( -1.00) (-2.79)*** ( 1.0 I) (-0.27) (0.39) ( 1.88)* 

CARR1 -0.0026 -0.0020 -- -0.0393 0.0893 -- 0.0578 0.2293 3.89% 

(-0.98) ( -1.23) (-2.98)*** (0.91) (0.22) ( 1.82)* 

CARR1 -0.0026 -- -0.0021 -0.0360 0.1005 -0.0041 -- 0.2425 3.74% 

( -1.25) (-0.96) (-2.71)*** (1.02) (-0.38) (2.04)** 

CA~0 -0.0418 0.0102 0.0409 -0.7725 -1.4579 -0.0600 6.2643 0.3976 27.17% 

( -2.08)** (0.87) (2 .72)*** ( -8.41 )*** (-2.14)** (-0.80) (3 .17)*** (0.41) 

CA~0 -0.0486 0.0096 -- -0.7392 -1.1783 -- 7.1469 0.5229 25.40% 

( -2.45)** (0.81) (-8.04)*** (-1.72)* (3 .65)*** (0.53) 

CARR60 -0 .0003 -- 0.0498 -0.7700 -1.4572 -0.0335 -- 1.5146 24.31% 

( -0.02) (3 .30)*** ( -8.25)*** (-2.09)** (-0.44) ( 1.61) 
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Table 81 (cont'd). 

P_anel C: NASDAQ Composite 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0008 -0.0024 0.0038 -0.0226 -0.0603 0.0055 0.2545 -0.0059 3.49% 

(-0.26) ( -1.59) (2.07)** (-2.86)*** (-0.75) (0.45) (0.89) (-0.06) 

CARR1 -0.0005 -0.0024 -- -0.0199 -0.0775 -- 0.2454 0.0069 2.35% 

(-0.15) ( -1 .68)* (-2.54)** (-0.83) (0.85) (0.07) 

CARR1 0.0008 -- 0.0041 -0.0234 -0.0767 0.0018 -- 0.0182 3.06% 

(0.49) (2 .21 )** (-3.02)*** (-0.83) (0.15) (0.18) 

CARRt,0 -0.0237 0.0186 0.0090 -0.5431 -1.7664 -0.0405 6.7281 -0.5015 25 .18% 

(-0.79) ( 1.40) (0.58) (-8 .08)*** (-2.17)** (-0.38) (2.25)** (-0.48) 

CARRt,0 -0.0222 0.0169 -- -0.5385 -1.7874 -- 6.6807 -0.4615 25 .70% 

(-0.74) (1.32) (-8.13)*** ( -2.20)** (2.24)** ( -0.44) 

CARR60 0.0368 -- 0.0060 -0.5727 -2 .2212 0.0066 -- 0.0960 23.43% 

(2.20)** (0.38) (-8.55)*** (-2.77)*** (0.06) (0.09) 

241 



Table 81 (cont'd). 

P_anel D: NYSE Composite 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0026 -0.0007 -0.0000 -0.0317 0.0699 0.0034 0.2302 0.1353 2.17% 
(-1.14) (-0.48) (-0.02) (-2.63)*** (0.82) (0.37) (0.94) ( 1.21) 

CARR1 -0.0029 -0.0005 -- -0.0322 0.0673 -- 0.2366 0.1445 3.09% 

(-1.32) ( -0.39) (-2.71)*** (0.80) (0.99) (1.32) 

CARR1 -0.0013 -- 0.0002 -0.0309 0.0720 0.0036 -- 0.1669 2.55% 

(-0.76) (0.12) (-2.57)** (0.85) (0.41) (1.58) 

CAR.f4,0 -0.0477 0.0062 0.0523 -0.5562 -0.5403 -0.0946 6.3446 0.7765 25.14% 
( -2.89)*** (0.61) (4.06)*** (-6.63)*** (-0.91) (-1.49) (3.46)*** (0.91) 

CAR.f4,0 -0.0567 0.0028 -- -0.5303 -0.2254 -- 7.4055 1.1754 20.20% 

(-3.45)*** (0.27) (-6.15)*** (-0.37) (3 .99)*** (1.34) 

CAR.f4,0 -0.0103 -- 0.0603 -0.5453 -0.4478 -0.0681 -- 1.8170 21.75% 

(-0.80) (4.66)*** (-6 .39)*** (-0.74) (-1.08) (2.23)** 
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Table 81 (cont'd). 

Panel E: Russell 3000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0025 -0.0019 0.0002 -0.0321 0.0521 -0.0143 0.4164 0.0294 4.47% 
(-1.10) (-1.50) (0.15) (-3.10)*** (0.67) (-1.62) (1.69)* (0.28) 

CARR1 -0.0016 -0.0022 -- -0.0325 0.0575 -- 0.3775 0.0051 4.21% 

(-0.73) (-1.75)* (-3.16)*** (0.74) ( 1.54) (0.05) 

CARR1 0.0000 -- 0.0006 -0.0323 0.0260 -0.0147 -- 0.0741 3.38% 
(0.02) (0.40) (-3.10)*** (0.33) ( -1.69)* (0.74) 

CARR60 -0.0425 0.0104 0.0245 -0.6397 -1.8112 -0.0621 7.7216 0.3203 31 .90% 
(-2.41)** ( 1.1 0) (2.14)** (-8 .67)*** (-3 .18)*** ( -0.98) (4 .00)*** (0.37) 

CA~0 -0 .0429 0.0073 -- -0.6194 -1.6417 -- 8.0888 0.3783 31.03% 
( -2.46)** (0.78) (-8.43)*** (-2.89)*** ( 4.20)*** (0.44) 

CARR60 0.0079 -- 0.0278 -0.6498 -2.1507 -0.0377 -- 1.5765 27.29% 
(0.61) (2.38)** ( -8.53)*** (-3.74)*** (-0.58) ( 1.90)* 
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Table 81 (cont'd). 

fane/ F: Wilshire 5000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj. R-Sq. 

CARR1 -0.0028 -0.0021 -0.0019 -0.0345 0.0639 -0.0017 0.3690 0.1146 5.14% 

( -1.22) ( -1.59) (-1.15) (-3 .31)*** (0.77) (-0.20) (1.40) (1.03) 

CARR1 -0.0025 -0.0020 -- -0.0362 0.0550 -- 0.3288 0.1016 5.36% 

(-1.11) (-1.54) (-3.51)*** (0.67) ( 1.27) (0.93) 

CARR1 -0.0008 -- -0.0015 -0.0339 0.0461 -0.0025 -- 0.1537 4.27% 

(-0.50) (-0.87) (-3 .23)*** (0.56) (-0.30) ( 1.45) 

CARRt,0 -0.0435 0.0051 0.0240 -0.5200 -0.9488 -0.0574 6.6910 0.6677 26.68% 

(-2.74)*** (0.61) (2.24)** (-7.92)*** (-1.80)* (-1.06) (3 .57)*** (0.84) 

CARRt,0 -0.0459 0.0023 -- -0.5027 -0.7464 -- 7.2740 0.7345 25 .53% 

(-2.95)*** (0.28) (-7.66)*** ( -1.42) (3.91)*** (0.92) 

CARRt,0 -0.0027 -- 0.0294 -0.5151 -1.1273 -0.0436 -- 1.6513 23.12% 

(-0.24) (2.73)*** (-7 .66)*** (-2.11** (-0.80) (2 .15)** 
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Table 82. Decile I Cross-Sectional Regression Results for Six U.S. Indexes Over the Period January I, 1988 to December 31 , 1997 Using the Market-Adjusted 
Method (!-statistic in parentheses). 

Panel A: Dow Jones Industrial Average 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj. R-Sq. 

CARR1 0.0011 0.0011 0.0022 -0.0257 -0.1484 -0.0097 -0.1924 -0.0057 -0.33% 
(0.49) (0.83) ( 1.24) (-1 .84)* (-0.86) (-0.72) (-0.82) (-0.05) 

CARR1 0.0013 0.0006 -- -0.0208 -0.1354 -- -0.1974 -0.0077 -0.42% 
(0.60) (0.53) ( -1.56) (-0.79) ( -0.85) (-0.07) 

CARR1 0.0003 -- 0.0020 -0.0255 -0.1946 -0.0076 -- -0.0073 0.15% 
(0.14) ( 1.15) ( -1.83)* (-1.23) (-0.60) (-0.06) 

CA~0 0.0095 -0.0069 0.0229 -0.00 I 0 -5 .3145 0.0260 5.0339 0.3089 21.31% 
(0.66) ( -0.94) (2.44)** (-0.01) (-5 .74)*** (0.33) (3.03)*** (0.43) 

CA~0 0.0080 -0.0080 -- 0.0560 -5 .3594 -- 5.3561 0.4521 19.04% 
(0.55) (-1.13) (0.74) (-5 .73)*** (3.21)*** (0.62) 

CA~0 0.0381 -- 0.0260 0.0148 -4.4485 -0.0126 -- 0.2326 17.05% 
(3.42)*** (2.71)*** (0.19) (-4 .97)*** (-0.16) (0.32) 
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Table 82 (cont'd). 

P.anel B: S&P 500 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 0.0021 0.0005 0 .0011 -0.0122 -0.2294 -0.0096 -0.0087 -0.1336 -1.75% 

(0.98) (0.42) (0.62) ( -0.83) ( -1.29) ( -0.89) (-0.04) (-1.14) 

CARR1 0.0023 0.0002 -- -0.0104 -0.2206 -- -0.0185 -0.1411 -1.11% 

( 1.11) (0.14) (-0.74) ( -1.25) (-0.08) ( -1.22) 

CARR1 0.0022 -- 0.0010 -0.0125 -0.2334 -0.0084 -- -0.1301 -0.50% 

(1.14) (0.57) (-0.87) (- 1.46) (-0 .82) (-1.13) 

CA~0 -0.0192 -0.0037 0.0003 0.0699 -2.4432 -0.0162 6.0661 0.7632 13.86% 

(-1.61) (-0.60) (0.03) (0 .98) (-2 .88)*** (-0.29) (4 .56)*** ( 1.14) 

CA~0 -0.0196 -0.0042 -- 0.0687 -2.4409 -- 6.1270 0.7756 15.04% 

( -1.65) (-0 .73) ( 1.00) (-2.91)*** (4.70)*** ( 1.17) 

CA~0 0.0094 -- 0.0014 0.1365 -1.0087 -0.0582 -- 0.8425 2.27% 

(0.87) (0 .15) ( 1.84)* ( -1.20) ( -1.04) ( 1.21) 
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Table 82 (cont'd). 

Panel C: NASDAQ Composite 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 0.0046 -0.0012 0.0001 0.0106 -0.1560 0.0168 -0.2107 0.0121 -1.14% 
( 1.22) (-0.69) (0.07) (0.90) (-0.73) ( 1.04) (-0.58) (0.08) 

CARR1 0.0043 -0.0010 -- 0.0119 -0.1752 -- -0.1764 0.0155 -0.52% 

( 1.16) (-0.57) (1.08) (-0.83) ( -0.49) (0.11) 

CARR1 0.0030 -- 0.0001 0.0095 -0.1981 0.0148 -- -0.0059 -0.29% 
( 1.07) (0.06) (0.82) (-0.99) (0.93) (-0.04) 

CAR/4,0 0.0459 0.0010 -0.0426 0.2352 0.1223 0.2314 -5 .8632 2.1920 6.52% 
(1.31) (0.07) (-2.43)** (2.37)** (0.07) ( 1.57) ( -1.63) (1.66) 

CAR/4,0 0.0574 0.0032 -- 0.1749 -0.3430 -- -6.5015 1.6635 2.76% 
(1.63) (0.22) ( 1.84)* (-0.19) ( -1.77)* ( 1.25) 

CARR60 0.0056 -- -0.0436 0.2054 -0.7586 0.2527 -- 1.9202 6.05% 
(0.23) (-2.49)** (2.1 0)** (-0.45) (1.74)* ( 1.47) 
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Table 82 (cont'd). 

P_anel D: NYSE Composite 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 0.0017 0.0001 0.0013 -0.0099 -0.3292 -0.0084 0.0992 -0.0653 -0.64% 

(0.93) (0.07) (0.75) (-0.67) (-2.14)** (-0.89) (0.44) (-0.60) 

CARR1 0.0019 -0.0002 -- -0.0071 -0.3258 -- 0.0990 -0.0664 -0.12% 

(1 .00) (-0.19) (-0.51) (-2.13)** (0.44) (-0.62) 

CARR1 0.0021 -- 0.0013 -0.0097 -0.3036 -0.0083 -- -0.0588 0.58% 

(1.32) (0.74) (-0.65) (-2.14)** (-0.91) (-0.55) 

CARRt,0 -0.0164 -0.0006 -0.0009 0.1535 -3.0273 -0.0456 7.4697 0.2659 18.83% 
(-1.39) (-0.09) (-0.09) ( 1.90)* (-3 .70)*** (-0.83) (4.89)*** (0.41) 

CARR60 -0.0175 -0.0020 -- 0.1439 -3 .0467 -- 7.7226 0.2842 19.57% 
( -1.50) ( -0.34) (1.91)* (-3 .75)*** (5.20)*** (0.44) 

CARRt,0 0.0199 -- 0.0012 0.1799 -1.8351 -0.0911 -- 0.2810 5.76% 
(1.99)** (0.12) (2.07)** (-2.18)** ( -1.62) (0.41) 
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Table 82 (cont'd). 

Panel E: Russell 3000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 
CARR1 0.0014 -o.oooo 0.0004 -0.0128 -0 .1165 -0.0066 0.0312 -0.0949 -3.31% 

(0.65) (-0.00) (0.24) (-0.88) (-0.71) (-0.65) (0.13) (-0.82) 
CARR1 0.0015 -0.0002 -- -0.0121 -0.1092 -- 0.0256 -0.0998 -2.23% 

(0.71) (-0.17) (-0.90) (-0.68) (0.11) (-0.87) 

CARR1 0.0015 -- 0.0004 -0.0127 -0.1082 -0.0065 -- -0.0934 -1.92% 
(0.83) (0.24) (-0.88) (-0.72) (-0.66) (-0.82) 

CARRt,0 -0.0219 0.0013 -0.0235 0.1796 -3 .0150 -0.0171 7.3385 0.8573 17.71 % 
( -1.56) (0.18) (-2.38)** (2.14)** (-3 .23)*** (-0.27) (4.37)*** (1.14) 

CARf?t,0 -0.0185 0.0022 -- 0.1048 -3 .3787 -- 7.2542 0.6472 15.37% 
( -1.32) (0.32) (1 .32) (-3 .61)*** (4 .31)*** (0.86) 

CARRt,0 0.0162 -- -0.0218 0.2199 -1 .6348 -0.0491 -- 0.7997 7.44% 
(1.39) (-2.10)** (2.49)** ( -1.75)* (-0.77) (1 .02) 
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Table 82 (cont'd). 

Panel F: Wilshire 5000 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 0.0005 0.0002 0.0015 -0.0049 -0.1269 -0.0020 0.0503 -0.0403 -3 .84% 

(0.25) (0.20) (0.91) (-0.34) (-0.79) (-0.18) (0.21) (-0.37) 

CARR1 0.0004 0.0001 -- -0.0001 -0.0998 -- 0.0378 -0.0345 -3 .02% 

(0.22) (0.13) (-0.01) (-0.64) (0.16) ( -0.32) 

CARR1 0.0007 -- 0.0014 -0.0045 -0.1109 -0.0013 -- -0.0351 -2.49% 

(0.41) (0.90) (-0.31) (-0.77) (-0.12) ( -0.32) 

CARRt,0 -0.0190 -0.0004 -0.0210 0.1997 -2.1970 0.0496 6.4595 0.8060 12.85% 

( -1.36) (-0.06) (-2.15)** (2.22)** (-2.27) (0.65) (3 .61)*** (1.07) 

CARRt,0 -0.0148 0.0014 -- 0.1209 -2.6203 -- 6.2246 0.6234 11.17% 
(-1.07) (0.21) ( 1.55) (-2.74)*** (3.47)*** (0.83) 

CARR60 0.0123 -- -0.0198 0.2409 -1 .0077 0.0243 -- 0.7648 5.84% 

( 1.08) ( -1.95)* (2 .60)** ( -1.06) (0.32) ( 1.00) 
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Table 83. Decile I 0 Cross-Sectional Regression Results for Six U.S. Indexes Over the Period January I, 1988 to December 31 , 1997 Using the Mean-Adjusted 
Method (t-statistic in parentheses). 

Panel A: Dow Jones Industrial Average 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0036 0.0046 -0.0018 -0.0098 -0.1631 -0.0066 -0.2383 -0.3742 7.69% 
( -1.24) (2 .31)** (-0.70) (-0.66) (- 1.30) (-0.52) (-0.85) ( -3 .93)*** 

CARR1 -0.0038 0.0045 -- -0.0113 -0.1623 -- -0.2330 -0.3746 8.15% 
(- 1.33) (2.28)** (-0.78) (-1.33) ( -0.84) ( -4.03)*** 

CARR1 -0.0051 -- -0.0021 -0.0097 -0.11928 -0.0007 -- -0.3819 6.13% 
( -2 .88)** (-0.81) (-0.66) (-1.53) (-0.06) (-4.07)*** 

CAR.Rr,0 0.0270 -0.0043 0.0129 -0.7924 0.0105 0.0151 -1.6643 0.7596 52.40% 
(2.59)** (-0.64) (I .55) (-16.21)*** (0.03) (0.36) ( -1.60) (2.22)** 

CAR.Rr,0 0.0270 -0.0041 -- -0.7801 -0.0416 -- -1 .5699 0.7138 52.29% 
(2.60)*** ( -0.63) (-16.18)*** (-0.10) ( -1.52) (2.12)** 

CAR.Rr,0 0.0129 -- 0.0120 -0.7861 0.0329 0.0172 -- 0.8804 52.21% 
(2.13)** ( 1.44) (-16. 10)*** (0.08) (0.42) (2.63)*** 
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Table 83 (cont'd). 

Panel B: S&P 500 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0022 0.0051 -0.0026 -0.0138 -0.2087 -0.0050 -0.3944 -0.4045 11 .57% 

(-0.85) (2.89)*** (- 1.14) ( -1.02) (-1.94)* (-0.44) (- 1.54) (-4 .51)*** 

CARR1 -0.0023 0.0049 -- -0.0156 -0.1956 -- -0.4092 -0.4025 11.77% 

(-0.91) (2 .86)*** ( -1.17) (-1.89)* (-1.61) (-4 .56)*** 

CARR1 -0.0048 -- -0.0028 -0.0151 -0.2415 0.0017 -- -0.4073 8.39% 

(-3.14)*** (-1.22) (-1.10) (-2 .22)** (0.15) (-4.56)*** 

CARR60 0.0236 -0.0057 0.0095 -0.8301 -0.4016 0.0424 -1.2647 0.5800 51.69% 

(2.19)** (-0.84) (1 .09) (-16.02)*** (-0.97) (0.99) (-1.14) (1.52) 

CARR60 0.0241 -0.0046 -- -0.8224 -0.3989 -- -1.222 0.5871 51 .68% 

(2.26)** (-0.69) (-15.98)*** (-0.99) (-1.12) (1.55) 

CAR.f?t,0 0.0127 -- 0.0082 -0.8270 -0.3466 0.0411 -- 0.6721 51 .69% 

(2.05)** (0.96) (-15 .97)*** (-0.84) (0.97) ( 1.80)* 
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Table 83 (cont'd). 

Panel C: NASDAQ Composite 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0025 0.0030 0.0006 -0.0098 -0.0540 0.0041 -0.5182 -0.2737 5.44% 

(-0.72) (1.71)* (0.24) (-0.92) ( -0.42) (0.31) ( -1.60) ( -2.45)** 

CARR1 -0.0023 0.0032 -- -0.0097 0.0519 -- -0.5245 -0.2691 5.38% 

(-0.68) (1.85)* ( -0.92) (-0.41) ( -1.63) (-2.46)** 

CARR1 -0.0063 -- 0.0012 -0.0085 -0.0557 0.0103 -- -0.2592 3.08% 

(-3 .01)*** (0.46) (-0.79) (-0.43) (0.77) (-2 .36)** 

CA~0 0.0238 -0.0066 -0.0063 -0.8680 -0.4823 -0.0103 -1.0874 0.3489 56.12% 

( 1.19) (-0.75) (-0.49) (-16.25)*** (-0.75) (-0.15) (-0.56) (0 .55) 

CA~0 0.0236 -0.0073 -- -0.8707 -0.4791 -- -1.0935 0.3562 56.07% 

( 1.19) (-0 .85) (-16.52)*** (-0.75) (-0.57) (0 .57) 

CA~0 0.0135 -- -0.0073 -0.8615 -0.4284 -0.0183 -- 0.4194 55 .96% 

( 1.18) ( -0.57) (-16.37)*** (-0.67) (-0 .28) (0 .67) 
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Table 83 (cont'd). 

Panel D: NYSE Composite 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0039 0.0050 -0.0017 -0.0084 -0.1274 -0.0036 -0.1068 -0.3088 10.00% 

(-1.80)* (3.58)*** (-0.85) (-0.72) ( -1.42) (-0.38) (-0.44) (-3 .93)*** 

CARR1 -0.0038 0.0047 -- -0.0098 -0.1305 -- -0.1328 -0.3078 10.22% 

( -1.77)* (3.43)*** (-0.85) (-1.51) (-0.56) (-3 .98)*** 

CARR1 -0.0041 -- -0.0010 -0.0103 -0.1464 0.0025 -- -0.3243 5.90% 

(-3.21)*** (-0.52) (-0.87) ( -1.60) (0.26) ( -4.12)*** 

CA~0 0.0261 -0.0046 0.0080 -0.8268 -0.4557 0.0098 -1.6659 0.5814 52.06% 
(2.52)** (-0.74) (0.94) (-16.16)*** (-1.16) (0.24) ( -1.42) (1 .52) 

CA~0 0.0245 -0.0030 -- -0.8194 -0.4431 -- -1.4520 0.5529 52.10% 

(2.41 )** ( -0.50) (-16.18)*** (-1.16) ( -1.26) (1.47) 

CARRt,0 0.0132 -- 0.0065 -0.8227 -0.3714 0.0090 -- 0.6850 51.96% 

(2.29)** (0.77) (-16.09)*** ( -0.95) (0.23) (1.82)* 
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Table 83 (cont'd). 

Panel E: Russell 3000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0021 0.0058 -0.0013 -0.0127 -0.1633 -0.0084 -0.4287 -0.3328 10.41% 

(-0.84) (3 .64)*** (-0.59) (-1.03) ( -1.63) (-0.77) (-1.56) (-3 .69)*** 

CARR1 -0.0024 0.0055 -- -0.0135 -0.1681 -- -0.4160 -0.3387 10.83% 

(-0.94) (3.54)*** (-1.11) (-1.72)* (-1.53) (-3 .81)*** 

CARR1 -0 .0047 -- -0.0005 -0.0132 -0.1789 0.0003 -- -0.3342 5.22% 

(-3.14)*** (-0.22) (-1.05) (-1.74)* (0.02) (-3.69)*** 

CARI?t,0 0.0246 -0.0074 0.0032 -0.8392 -0.4587 0.0252 -1.2556 0.5313 52.33% 

(2 .09)** (-1.09) (0.35) (-16.23)*** ( -1.08) (0.56) ( -0.98) (1 .26) 

CARI?t,0 0.0251 -0.0065 -- -0.8372 -0.4379 -- -1.2833 0.5422 52.66% 

(2.15)** (-0.99) (-16.40)*** ( -1.05) (-1.01) ( 1.31) 

CARI?t,0 0.0139 -- 0.0014 -0.8330 -0.3633 0.0209 -- 0.6082 52 .32% 

(2.13)** (0.15) (-16.18)*** (-0.87) (0.47) ( 1.47) 
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Table 83 (cont'd). 

Panel F: Wilshire 5000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0040 0.0046 -0.0016 -0.0060 -0.0917 -0.0044 -0.1994 -0.3181 9.10% 

(-1.79)* (3.37)*** (-0.81) (-0.55) (- 1.04) ( -0.46) (-0.78) (-3.92)*** 

CA RR1 -0.0041 0.0044 -- -0.0071 -0.0901 -- -0.2003 -0.3175 9.54% 

(-1.84)* (3.31)*** (-0.66) ( -1.05) ( -0. 79) (-3.96)*** 

CARR1 -0.0047 -- -0.0011 -0.0081 -0.1177 0.0025 -- -0.3246 5.36% 

(-3.58)*** (-0.57) (-0.73) ( -1.32) (0.26) (-4.01)*** 

CARRt,0 0.0286 -0.0045 0.0086 -0.8478 -0.2144 0.0289 -1.9332 0.5982 52.49% 

(2.41)** (-0.68) (0.92) (-16.39)*** (-0.51) (0.63) (-1.40) ( 1.38) 

CARRt,0 0.0286 -0.0033 -- -0.8414 -0.2073 -- -1 .8963 0.5829 52.67% 

(2.43)** (-0.51) (-16.46)*** ( -0.50) (-1.39) (1 .35) 

CA RRt,0 0.0139 -- 0.0069 -0.8409 -0.1202 0.0295 -- 0.7056 52.42% 

(2.13)** (0.74) (-16.32)*** (-0.29) (0.66) ( 1.65) 
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Table 84. Decile 10 Cross-Sectional Regression Results for Six U.S. Indexes Over the Period January I, 1988 to December 31 , 1997 Using the ARIMA Method 
(!-statistic in parentheses). 

!'anel A: Dow Jones Industrial Average 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0042 0.0048 0.0009 0.0069 -0.0634 -0.0204 -0.3737 -0.4752 10.79% 
(-1.38) (2 .37)** (0.33) (0.44) (-0.46) ( -1.49) ( -1.26) (-4.91)*** 

CARR1 -0.0046 0.0044 -- 0.0076 -0.1064 -- -0.3324 -0.4992 10.65% 
(-1.53) (2.21)** (0.49) (-0.80) (-1.13) (-5 .24)*** 

CARR1 -0.0067 -- 0.0012 0.0083 -0.0830 -0.0146 -- -0.4669 8.88% 
(-3.72)*** (0.43) (0.53) (-0.60) ( -1.07) ( -4.88)*** 

CARJ4,0 0.0337 -0.0022 0.0509 -0.6991 -0.9530 0.0223 -4.1563 -0.7251 29.62% 
(2.0 I)** (-0.22) (3. 71)*** ( -8.90)*** (-1.38) (0.33) (-2.51)** ( -1.34) 

CAR~0 0.0376 -0.0007 -- -0.6608 -1.2759 -- -4.2892 -0.9475 25.92% 
(2.20)** (-0.06) ( -8.27)*** ( -1.85)* (-2 .53)** (-1.73)* 

CARJ4,0 -0.0009 -- 0.0514 -0.6827 -0.9245 0.0364 -- -0.4655 28.25% 
(-0.09) (3.71)*** (-8.63)*** (-1.33) (0.53) (-0.87) 
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Table 84 (cont'd). 

Panel B: S&P 500 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj. R-Sq. 

CARR1 -0.0055 0.0061 -0.0001 0.0154 -0.1270 -0.0041 -0.2649 -0.4989 12.34% 
(-1.84)* (3.35)*** (-0.05) (0.99) (-1.08) ( -0.33) ( -0.93) (-5.18)*** 

CARR1 -0.0056 0.0060 -- 0.0152 -0.1316 -- -0.2566 -0.5019 13 .05% 
(-1.91)* (3.36)*** (0.99) (-1.13) (-0.91) (-5.30)*** 

CARR1 -0.0066 -- 0.0008 0.0109 -0.1568 0.0010 -- -0.4912 8.58% 
(-3.71)*** (0.29) (0.69) (-1.31) (0.08) (-5 .05)*** 

CA~0 -0.0134 -0.0221 0.0713 -0.8441 -0.2847 0.0694 1.1681 -0.5838 31 .59% 
(-0.68) (-2.00)** (4.46)*** (-9.09)*** (-0.40) (0.95) (0.60) (-0.86) 

CARR.c,0 -0.0217 -0.0143 -- -0.8004 -0.4869 -- 2.1094 -0.9550 25 .67% 
( -1.07) ( -1.26) (-8.31)*** (-0.66) (1.05) ( -1.36) 

CA~0 -0.0095 -- 0.0681 -0.8280 -0.2315 0.0512 -- -0.7337 30.88% 
(-0.82) (4.32)*** (-8.91)*** ( -0.32) (0.70) ( -1.09) 
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Table 84 (cont'd). 

Panel C: NASDAQ Composite 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0031 0.0029 0.0011 -0.0046 -0.1984 -0.0016 -0.3823 -0.5190 9.14% 
(-0.94) (1.66)* (0.43) ( -0.46) (-1.58) (-0.13) ( -1.19) (-4.75)*** 

CARR1 -0.0030 0.0030 -- -0.0040 -0.2019 -- -0.3917 -0.5230 9.80% 
(-0.91) ( 1.75)* (-0.41) (-1.62) (-1.23) ( -4.85)*** 

, 
CARR1 

-0.0059 -- 0.0019 -0.0039 -0.2027 0.0045 -- -0.5108 8.12% 
(-3.00)*** (0.77) (-0.40) ( -1.60) (0.38) (-4.79)*** 

CA~0 0.0211 -0.0065 0.0183 -0.5620 -0.7544 -0.0405 -2.2464 -0.8158 25.51% 
(0.85) (-0.58) (I .17) (-8.87)*** (-0.93) (-0.53) ( -0.94) ( -1.03) 

CARRr,0 0.0230 -0.0063 -- -0.5515 -0.8276 -- -2.3777 -0.9126 25 .62% 
(0.93) (-0.58) (-8.79)*** (-1.03) (-1.00) (-1.16) 

CARRr,0 0.0009 -- 0.0181 -0.5488 -0.6534 -0.0480 -- -0.6853 25 .80% 
(0.07) ( 1.18) ( -8.85)*** (-0.82) (-0.65) ( -0.88) 
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Table 84 (cont'd). 

Panel D: NYSE Composite 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0042 0.0042 0.0016 -0.0205 -0.1057 -0.0021 -0.2662 -0.4768 14.48% 

(-1 .66)* (2.63)*** (0.69) (-1.48) (-1.01) (-0.20) (-0.97) (-5.36)*** 

CARR1 -0.0040 0.0039 -- -0.0199 -0.1352 -- -0.2704 -0.4843 14.77% 

( -1.59) (2 .55)** (-1.46) (-1.36) ( -1.00) ( -5 .55*** 

CARR1 -0.0057 -- 0.0018 -0.0206 -0.1374 0.0032 -- -0.4892 12.44% 

(-3 .95)*** (0.75) (-1.48) (-1.31) (0.31) (-5 .50)*** 

CAf?Rw -0.0119 -0.0091 0.0438 -0.7076 -0.6654 0.0370 1.5165 -1.0388 31.90% 

(-0.77) (-1.03) (3.44)*** (-9.19)*** (-1.15) (0.64) (0.90) (-1.85)* 

CA~0 -0.0128 -0.0076 -- -0.6774 -0.9936 -- 1.9844 -1.1949 28.94% 

( -0.82) (-0.87) (-8 .70)*** (-1.76)* ( 1.18) (-2.11** 

CA~0 -0.0019 -- 0.0443 -0.7133 -0.6293 0.0232 -- -1.0708 31.97% 

(-0.23) (3.51)*** (-9.32)*** (-1.10) (0.41) (-1.91)* 
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Table 84 (cont'd). 

Panel E: Russell 3000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj. R-Sq. 

CARR1 -0.0010 0.0065 -0.0021 -0.0088 -0.2306 -0.0087 -0.5410 -0.4843 15.85% 

(-0.37) (4.17)*** (-0.91) (-0.68) (-2 .27)** (-0.80) ( -1.85)* (-5.29)*** 

CARR1 
-0.0014 0.0061 -- -0.0098 -0.2269 -- -0.5182 -0.4878 16.09% 

(-0.52) (4.03)*** (-0.76) (-2.29)** (-1.79)* (-5 .40)*** 

CARR1 -0.0039 -- -0.0007 -0.0094 -0.2320 0.0016 -- -0.4568 9.19% 

( -2.56)** (-0.29) (-0.70) (-2.21)** (0.15) (-4.92)*** 

CA~0 0.0119 -0.0043 0.0308 -0.7661 -1.0588 0.0174 -0.2135 -0.6038 31.05% 

(0.67) (-0.46) (2.28)** (-10.03)*** (-1.75)* (0.27) (-0. I I) ( -0.98) 

CA~0 0.0123 -0.0010 -- -0.7478 -1.2514 -- -0.0882 -0.7295 30.08% 

(0.70) (-0.11) (-9.78)*** (-2 .09)** ( -0.05) (-1.18) 

CA~0 0.0092 -- 0.0298 -0.7652 -1.0374 0.0132 -- -0.6080 31.58% 

(0.97) (2.25)** (-10.07)*** (-1.74)* (0.21) (-1.01) 
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Table 84 (cont'd). 

Panel F: Wilshire 5000 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0014 0.0045 -0.0010 -0.0074 -0.2060 -0.0063 -0.5529 -0.5222 14.79% 

(-0.53) (2.82)*** ( -0.43) (-0.57) (-1.98)** ( -0 .58) ( -1.88)* ( -5.64)*** 

CARR1 -0.0016 0.0043 -- -0.0079 -0.2098 -- -0.5446 -0.5270 15.33% 

( -0.60) (2 .76)** (-0.61) (-2.09)** (-1.87)* (-5 . 79)*** 

CARR1 -0.0048 -- -0.0008 -0.0088 -0.2119 0.0010 -- -0.5097 11 .22% 

(-3 .23)*** ( -0.32) (-0.67) (-2.00)** (0.09) (-5.47)••• 

CARRt,0 0.0123 0.0012 0.0448 -0.6727 -0.330 I 0.0277 -1.1680 -0.5344 32.00% 

(0.78) (0.14) (3.64)*** (-9.93)*** (-0.60) (0.49) (-0.65) (-0.96) 

CARRt,0 0.0095 0.0040 -- -0.6378 -0.5869 -- -0.5252 -0.7273 28.59% 

(0.59) (0.48) (-9.29)*** ( -1.08) (-0.29) (-1.29) 

CARRt,0 0.0039 -- 0.0441 -0.6698 -0.2882 0.0324 -- -0.4848 32.47% 

(0.47) (3 .63)*** (-9.98)*** (-0.53) (0.59) ( -0.88) 
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Table 85. Decile I 0 Cross-Sectional Regression Results for Six U.S. Indexes Over the Period January I, 1988 to December 31 , 1997 Using the Market-Adjusted 
Method (t-statistic in parentheses). 

~anel A: Dow Jones Industrial Average 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 -0.0022 0.0036 -0.0031 -0.0031 0.0699 -0.0138 0.0466 -0.2492 0.20% 

(-0.78) (1.53) ( -1.06) (-0.17) (0.35) ( -1.00) (0.16) ( -1.33) 

CARR1 -0.0027 0.0024 -- -0.0098 0.0552 -- 0.0803 -0.2720 0.19% 

(-0.94) (1.09) ( -0.58) (0.28) (0.27) ( -1.46) 

CARR1 -0.0026 -- -0.0020 -0.0046 0.1142 -0.0078 -- -0.3177 -0.09% 

( -1.07) (-0.72) (-0.25) (0.62) (-0.60) ( -1.75)* 

CA~0 0.0203 0.0207 0.0101 0.0253 -3 .5180 -0.0511 3.6282 0.6779 13.28% 

( 1.52) (2.12)** (0.87) (0.33) (-4.40)*** (-0.91) (2.45)** (0.85) 

CARR60 0.0194 0.0197 -- 0.0568 -3 .6116 -- 3.8160 0.6192 13.48% 

( 1.46) (2.18)** (0.80) (-4.54)*** (2.60)** (0.78) 

CARR60 0.0382 -- 0.0167 0.0426 -2 .6133 -0.0260 -- 0.3617 7.65% 

(3 .60)*** ( 1.42) (0.54) (-3.42)*** ( -0.48) (0.44) 
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Table 85 (cont'd). 

Panel B: S&P 500 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0050 0.0030 -0.0012 -0.0287 0.1429 -0.0114 0.3596 -0.2336 5.72% 

( -2.05)** (1 .77)* ( -0.47) ( -1.62) (0.90) ( -0.89) ( 1.37) (-1.43) 

CARR1 -0.0053 0.0027 -- -0.0297 0.1302 -- 0.4048 -0.2356 6.36% 

(-2.22)** (1 .62) (-1.75)* (0.83) ( 1.58) ( -1.45) 

CARR1 -0.0032 -- -0.0003 -0.0292 0.2325 -0.0117 -- -0.2872 3.34% 

(-1.55) (-0.11) (-1.63) ( 1.54) (-0 .92) (-1.75)* 

CA~0 -0.0270 0.0127 -0.0088 0.1801 -0.2419 0.0195 5.4066 -0.2002 10.08% 

( -2.06)** (1 .53) (-0.77) (2 .11 )** (-0.32) (0 .32) (3.59)*** (-0.24) 

CA~0 -0.0266 0.0116 -- 0.1604 -0.2449 -- 5.3661 -0.1731 10.91% 

(-2.05)** (1.45) ( 1.96)* ( -0.33) (3 .62)*** (-0.21) 

CARR60 0.0035 -- -0.0050 0.2076 0.6981 0.0005 -- -0.3010 0.73% 

(0.33) (-0.42) (2 .32)** (0.94) (0.01) ( -0.35) 

264 



Table 85 (cont'd). 

Panel C: NASDAQ Composite 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0080 0.0010 -0.0012 -0.0064 0.1038 0.0054 0.1258 -0.3357 0.16% 
( -1.95)* (0.50) ( -0.39) ( -0.45) (0.46) (0.32) (0.32) (-2.13)** 

CARR1 -0.0077 0.0011 -- -0.0080 0.1055 -- 0.1033 -0.3200 1.34% 
(-1.91)* (0.58) ( -0.58) (0.47) (0.27) (-2.08)** 

CARR1 -0.0070 -- -0.00 I 0 -0.0075 0.1167 0.0068 -- -0.3529 1.27% 
(-2.47)** (-0.34) (-0.53) (0.54) (0.43) (-2.29)** 

CA~0 0.0672 0.0069 -0.0251 0.0389 -1.8654 -0.0868 -5 .5416 -0.9098 0.45% 

( 1.92)* (0.46) (-1.14) (0.38) ( -1.16) (-0.71) (-1.50) (-0.80) 

CA~0 0.0679 0.0016 -- 0.0173 -2.1148 -- -5.3056 -0.7621 0.60% 
( 1.97)* (0.12) (0.17) (-1.32) (-1.45) (-0.68) 

CA~0 0.0252 -- -0.0254 0.0364 -2.4831 -0.0462 -- -0.8600 0.19% 
( 1.24) (-1.16) (0.36) ( -1.59) ( -0.40) (-0.76) 
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Table 85 (cont'd). 

Panel D: NYSE Composite 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj. R-Sq. 

CARR1 -0.0052 0.0022 -0.0005 -0.0093 0.0869 -0.0053 0.4214 -0.2083 1.87% 

(-2.27)** (1.40) (-0.23) (-0.54) (0.58) (-0.47) (1.55) (-1.32) 

CARR1 -0.0053 0.0019 -- -0.0094 0.0823 -- 0.4408 -0.2093 3.02% 

( -2.36)** (1 .32) (-0.59) (0.55) (1 .65) (-1.34) 

CARR1 -0.0030 -- 0.0002 -0.0119 0.1835 -0.0047 -- -0.2303 0.04% 

( -1.66) (0.11) (-0.69) ( 1.30) (-0.43) (-1.45) 

CA~0 -0.0456 0.0140 -0.0084 0.2213 -1.7592 -0.0153 8.6546 -1.0662 15.74% 
(-3 .21)*** ( 1.64) (-0.74) (2.35)** (-2.19)** (-0.25) (4.58)*** (-1.19) 

CA~0 -0.0452 0.0123 -- 0.2020 -1.7768 -- 8.6166 -1.0271 16.58% 

( -3 .22)*** (1 .52) (2.34)** (-2.22)** (4.62)*** (-1.15) 

CAR~0 0.0013 -- -0.0005 0.2315 -0.3969 -0.0218 -- -0.8311 2.04% 
(0.12) (-0.04) (2 .28)** ( -0.49) (-0 .34) (-0.86) 
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Table 85 (cont'd). 

Panel E: Russell 3000 

Dependent Variable Intercept MON JAN BUB GDP /NT VOL AOR Adj . R-Sq. 

CARR1 -0.0050 0.0034 0.0008 -0.0161 0.1160 -0.0105 0.3355 -0.1780 3.75% 

(-2.02)** (2.05)** (0.38) (-0 .94) (0 .74) (-0.90) ( 1.17) (-1.10) 

CARR1 -0.0053 0.0033 -- -0.0117 0.1097 -- 0.3713 -0.1829 4.42% 

(-2.13)** (2.12)** (-0 .74) (0.70) (1.32) (-1.13) 

CARR1 -0.0034 -- 0.0021 -0.0192 0.1734 -0.0075 -- -0.2449 1.07% 

(-1.70)* (1.03) (-!.II) (1.15) (-0.65) (-1.52) 

CA~0 -0.0307 0.0113 -0.0105 0.1695 -1.4313 -0.0225 7.6621 -0.2146 8.42% 

(-1.85)* (1.15) ( -0.87) (1.71)* (-1.61) ( -0.33) (3 .58)*** (-0.22) 

CA~0 -0.0306 0.0082 -- 0.1462 -1.4559 -- 7.6520 -0.1857 9.18% 

(-1.86)* (0.90) (1 .59) ( -1.65) (3 .61)*** (-0.19) 

CA~0 0.0122 -- -0.0036 0.1895 -0.4627 -0.0254 -- -0.2646 -0.01% 

(1.03) ( -0.30) ( 1.84)* (-0.52) ( -0.37) (-0.27) 
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Table 85 (cont'd). 

Panel F: Wilshire 5000 

Dependent Variable Intercept MON JAN BUB GDP !NT VOL AOR Adj . R-Sq. 

CARR1 
-0.0049 0.0019 -0.0008 -0.0094 0.0599 -0.0065 0.3901 -0.1870 0.32% 

(-1.98)** (1 .20) (-0.39) (-0.56) (0.38) ( -0.56) (1.34) (-1.15) 

CARR1 -0.0050 0.0016 -- -0.0107 0.0499 -- 0.4120 -0.1831 1.36% 
(-2.02)** ( 1.06) (-0.67) (0.32) (1.44) (-1.13) 

CARR1 
-0.0030 -- -0.0003 -0.0120 0.1284 -0.0056 -- -0.2247 -0.71% 
(-1.47) ( -0.14) (-0.71) (0.86) ( -0.49) (-1.39) 

CAIU?r,0 -0.0385 0.0088 -0.0084 0.1496 -2.1879 -0.0282 8.4444 -1.0819 9.42% 
(-2.20)** (0.90) (-0.68) (1.47) (-2.36)** ( -0.40) (3 .67)*** (-1.07) 

CAIU?r,0 -0.0379 0.0067 -- 0.1324 -2.2424 -- 8.4470 -1.0140 10.32% 
(-2.18)** (0.72) ( 1.39) (-2.44)** (3.71)*** (-1.01) 

CARRr,0 0.0078 -- -0.0032 0.1643 -1.0902 -0.0356 -- -0.9844 1.14% 
(0.61) (-0.25) (1.55) (-I.I9) (-0.50) (-0.94) 
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Table 86. Summary of Over- and Underreaction Results for Six U.S. Indexes and Three Methods Used to Estimate Abnormal Returns Over the Period January 
I, 1988 to December 31 , 1997. 

Panel A: Mea11-Adjusted Method - Decile I 

Support for . . . ? Support for ... ? 

Index One-Day SBH EGH IRH OMH Sixty- SBH EGH IRH OMH 
Day 

DJIA UR y N -- -- UR y -- -- N 
S&P 500 UR y -- -- -- UR y -- -- N 
NASDAQ UR y -- -- -- UR y y -- N 
NYSE UR y -- -- N UR y -- -- N 
Russell 3000 UR y -- -- N UR y -- -- N 

Wilshire 5000 UR y -- -- N UR y -- -- N 

Panel B: ARIMA Method - Decile I 

Support for . .. ? Support for ... ? 

Index One-Day SBH EGH IRH OMH Sixty- SBH EGH IRH OMH 
Day 

DJIA UR y N -- -- Neither NA NA NA NA 

S&P 500 Neither NA NA NA NA Neither NA NA NA NA 

NASDAQ Neither NA NA NA NA UR y y -- --
NYSE Neither NA NA NA NA UR y -- -- N 

Russell 3000 Neither NA NA NA NA UR y y N N 

Wilshire 5000 Neither NA NA NA NA Neither NA NA NA NA 

269 



Table 86 (cont'd). 

Panel C: Market-Adjusted Method- Decile 1 

Support for . .. ? Support for ... ? 

Index One-Day SBH EGH IRH OMH Sixty- SBH EGH IRH OMH 
Day 

DJIA OR y -- -- -- UR -- y -- --
S&P 500 OR -- -- -- -- UR N y -- --
NASDAQ UR -- -- -- -- UR N -- y --
NYSE Neither NA NA NA NA UR N y -- --
Russell 3000 Neither NA NA NA NA UR N y -- --
Wilshire 5000 Neither NA NA NA NA UR N y -- --

Panel D: Mean-Adjusted Method- Decile 10 

Support for ... ? Support for ... ? 

Index One-Day SBH EGH IRH OMH Sixty- SBH EGH IRH OMH 
Day 

DJIA Neither NA NA NA NA Neither NA NA NA NA 
S&P 500 Neither NA NA NA NA Neither NA NA NA NA ' 

NASDAQ UR -- -- -- y Neither NA NA NA NA ! 

NYSE Neither NA NA NA NA Neither NA NA NA NA 
Russell 3000 Neither NA NA NA NA Neither NA NA NA NA 
Wilshire 5000 UR -- -- -- y Neither NA NA NA NA 
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Table 86 (cont'd). 

Panel E: ARIMA Method- Decile 10 

Support for ... ? Support for ... ? 

Index One-Day SBH EGH IRH OMH Sixty- SBH EGH IRH OMH 
Day 

DJJA Neither NA NA NA NA Neither NA NA NA NA 

S&P 500 Neither NA NA NA NA Neither NA NA NA NA 

NASDAQ OR -- -- -- y OR N y -- --
NYSE Neither NA NA NA NA OR N y -- y 

Russell 3000 OR -- y -- y OR N y -- --
Wilshire 5000 Neither NA NA NA NA OR N -- -- --

Panel F: Market-Adjusted Method- Decile 10 

Support for ... ? Support for ... ? 

Index One-Day SBH EGH IRH OMH Sixty- SBH EGH IRH OMH 
Day 

DJIA OR -- -- -- y OR -- y -- --
S&P 500 OR N -- -- y OR N -- -- --
NASDAQ Neither NA NA NA NA OR -- -- -- --
NYSE Neither NA NA NA NA OR N y -- --
Russell 3000 Neither NA NA NA NA OR N -- -- --
Wilshire 5000 Neither NA NA NA NA OR -- y -- --
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Notes for table 86: 

"Y" means the variable had the predicted sign in one of three models 
"Y" means the variable had the predicted sign in at least two of the three models 
"N" means the variable had the opposite of the predicted sign in one of three models 
"N" means the variable had the opposite of the predicted sign in at least two of the three models 
"- " means that the variable was not significant in any of the models examined 
"OR" means overreaction 
"UR" means underreaction 
"Neither" means that the abnormal return was not significant 
"NA" means not applicable when neither under- nor overreaction was detected 
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Table 87. Descriptive Statistics for MSCI Index Levels and Returns for the Period II /0119I to I2/3I /97 

Panel A: Local Currency- Daily Market Index Levels 

Mean Standard Dev. Minimum Maximum 
World Index 547.25 I46.40 363 .80 9I5.46 
Argentina 2,65I ,680.26 560,332.30 I ,390,406.00 3,908,456.00 
Australia 437.67 67.6I 289.79 578.59 
Austria 406.8I 55.33 309.29 606. I7 

Canada 534.50 I45.97 355.46 886.42 

Denmark 991.3I 363.09 556.53 I ,960.87 

France 716.49 216.03 464.23 I ,388.57 

Germany 371.20 138.74 213 .10 798 .55 

Greece 525.47 240.06 235.34 1,303 .92 

Hong Kong 6,121.25 1,585.49 2,916.38 IO, l65 .30 

Italy 602.70 232.55 265.96 1,342.75 

Japan 869.70 91.44 625.84 I,085.6I 

Mexico 2,589.87 993.29 1,143.84 4,780.98 

Netherlands 606.24 274.96 313 .73 1,303.40 

Norway 949.00 282.26 455 .89 1,567.36 

Portugal 109.08 55.44 54.62 271 .56 

Spain 357.57 191.59 144.85 925.33 

Sweden 2,545.08 I,260.55 787.24 5,703 .91 

United Kingdom l,II0.31 298. I7 675.20 1,827. I5 

United States 598.96 225 .83 351.07 1,157.71 
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Table 87 (cont'd). 

Panel B: Local Currency- Daily Index Returns 

Mean Standard Dev. Minimum Maximum 

World Index 0.04% 0.66% -5 .36% 3.09% 

Argentina 0.02% 2.29% -18.29% 14.78% 

Australia 0.03% 0.89% -6.53% 5.36% 
Austria 0.01% 0.99% -7.19% 6.15% 

Canada 0.04% 0.78% -6.63% 5.46% 

Denmark 0.04% 1.01% -6.22% 5.04% 

France 0.05% 1.10% -5.45% 6.26% 

Germany 0.06% 1.07% -7.25% 6.31% 

Greece 0.08% 1.57% -7.81% 7.97% 

Hong Kong 0.06% 1.84% -12.88% 17.33% 

Italy 0.08% 1.44% -7.15% 7.30% 

Japan -0.01% 1.27% -7.98% 7.69% 

Mexico 0.07% 1.60% -11.91% 12.89% 

Netherlands 0.07% 1.01% -5.55% 6.17% 

Norway 0.03% 1.40% -17.69% 11 .24% 

Portugal 0.07% 0.93% -7.52% 6.28% 

Spain 0.08% 1.23% -7.60% 6.65% 

Sweden 0.09% 1.32% -7.45% 12.23% 

United Kingdom 0.05% 0.86% -6.36% 5.98% 

United States 0.07% 0.80% -6.73% 4.98% 
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Table 87 (cont'd). 

Panel C: U.S. Dollar- Daily Market Index Levels 

Mean Standard Dev. Minimum Maximum 
World Index 716.11 178.75 467.53 1,142.95 
Argentina 1,354.80 286.34 709.60 1,993 .65 
Australia 281.79 43.69 178.38 367.69 
Austria 933 .21 82.18 748.65 1,263 .89 
Canada 425.36 97.56 304.67 661.64 
Denmark 1,182.75 369.61 687.53 2,148.68 

France 719.79 180.35 477.35 I ,288.82 

Germany 834.64 261.01 509.27 1,642.85 

Greece 265.55 84.10 142.99 555.03 

Hong Kong 4,393.65 1,138.54 2,084.99 7,292.29 

Italy 235 .70 72.02 132.01 478.49 

Japan 2,811.85 503.93 1,695.10 3,612.51 

Mexico 1,076.44 282.44 448.06 1,925.35 

Netherlands 1,196.41 466.26 630.49 2,354.35 
Norway 989.50 258.46 534.01 1,595 .12 

Portugal 87.13 36.08 49.30 194.27 

Spain 186.61 78.96 101.15 427.28 

Sweden 1,790.37 792.70 737.88 3,740.14 

United Kingdom 743 .67 210.25 497.24 I ,273 .55 

United States 598.96 225.83 351.07 1,157.71 
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Table 87 (cont'd). 

Panel D: U.S. Dollar- Daily Index Returns 

Mean Standard Dev. Minimum Maximum 
World Index 0.04% 0.67% -4 .55% 3.36% 
Argentina 0.02% 2.29% -18.28% 14.78% 
Australia 0.02% 1.09% -5 .28% 7.65% 

Austria 0.01% 1.08% -6.09% 9.04% 

Canada 0.02% 0.87% -7.80% 5.37% 

Denmark 0.04% 1.09% -6.52% 5.50% 

France 0.05% 1.06% -4.24% 5.34% 

Germany 0.06% 1.11% -5 .90% 5.31% 

Greece 0.06% 1.69% -8.11 % 8.80% 

Hong Kong 0.06% 1.84% -12.87% 17.36% 

Italy 0.06% 1.54% -9.24% 6.77% 

Japan -0.01% 1.49% -7.11% 13.06% 

Mexico 0.02% 2.17% -19 .55% 20.12% 

Netherlands 0.07% 0.97% -4.74% 6.11% 

Norway 0.02% 1.38% -15 .70% 10.34% 

Portugal 0.06% 1.08% -6.27% 5.21% 

Spain 0.06% 1.25% -7.19% 6.82% 

Sweden 0.07% 1.38% -8.00% 12.09% 

United Kingdom 0.05% 0.92% -5 .03% 7.54% 

United States 0.07% 0.80% -6.73% 4.98% 
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Table 88. Correlations of Returns on MSCI Indexes Over the Period November 1, 1991 to December 31 , 
1997 Using Local Currency Denominations 

World Argen-
Index tina Australia Austria Canada Denmark France. 

Argentina 0.375 1.000 
(0.000) (0.000) 

Australia 0.387 0.148 1.000 
(0.000) (0.000) (0.000) 

Austria 0.395 0.090 0.295 1.000 
(0.000) (0.000) (0.000) (0.000) 

Canada 0.637 0.312 0.209 0.250 1.000 
(0.000) (0.000) (0.000) (0.000) (0 .000) 

Denmark 0.448 0.171 0.287 0.399 0.272 1.000 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

France 0.627 0.263 0.272 0.414 0.356 0.433 1.000 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Germany 0.574 0.169 0.407 0.588 0.334 0.542 0.565 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Greece 0.169 0.059 0.111 0.162 0.139 0.171 0.167 

(0.000) (0.011) (0.000) (0.000) (0.000) (0.000) (0.000) 

Hong Kong 0.358 0.098 0.407 0.300 0.204 0.283 0.260 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0 .000) 

Italy 0.442 0.155 0.227 0.380 0.244 0.392 0.491 

(0.000) (0.000) (0 .000) (0.000) (0.000) (0.000) (0.000) 

Japan 0.597 0.103 0.335 0.212 0.163 0.196 0.246 

(0.000) (0.000) (0.000) (0.000) (0 .000) (0.000) (0.000) 

Mexico 0.385 0.400 0.149 0.169 0.362 0.157 0.216 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Netherlands 0.619 0.240 0.344 0.490 0.356 0.504 0.675 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Norway 0.485 0.233 0.361 0.366 0.258 0.470 0.479 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Portugal 0.404 0.143 0.281 0.348 0.274 0.378 0.424 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Spain 0.586 0.307 0.316 0.412 0.373 0.442 0.654 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Sweden 0.561 0.231 0.366 0.394 0.344 0.441 0.590 

(0.000) (0.000) (0 .000) (0.000) (0.000) (0.000) (0.000) 

United Kingdom 0.667 0.267 0.313 0.399 0.359 0.450 0.686 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

United States 0.760 0.373 0.110 0.120 0.659 0.204 0.337 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
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Table 88 (cont'd). 

Hong Nether 
Germany Greece Kong Italy Japan Mexico -lands 

Greece 0.173 1.000 
(0.000) (0.000) 

Hong Kong 0.377 0.105 1.000 
(0.000) (0.000) (0.000) 

Italy 0.467 0.091 0.201 1.000 
(0.000) (0.000) (0.000) (0.000) 

Japan 0.255 0.099 0.243 0.168 1.000 
(0.000) (0.000) (0.000) (0.000) (0.000) 

Mexico 0.207 0.088 0.171 0.182 0.085 1.000 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Netherlands 0.659 0.192 0.327 0.499 0.247 0.242 1.000 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0 .000) 

Norway 0.498 0.168 0.245 0.320 0.267 0.188 0.509 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Portugal 0.464 0.208 0.253 0.345 0.188 0.167 0.460 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Spain 0.536 0.163 0.248 0.500 0.237 0.266 0.602 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Sweden 0.549 0.164 0.259 0.452 0.239 0.220 0.607 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

United Kingdom 0.525 0.166 0.290 0.455 0.283 0.244 0.662 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

United States 0.246 0.073 0.113 0.213 0.106 0.407 0.309 

(0.000) (0.002) (0.000) (0.000) (0.000) (0.000) (0.000) 
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Table 88 (cont'd). 

Norway Portugal Spain Sweden U.K. u.s. 
Portugal 0.323 1.000 

(0.000) (0.000) 
Spain 0.445 0.455 1.000 

(0.000) (0.000) (0.000) 
Sweden 0.588 0.385 0.549 1.000 

(0.000) (0.000) (0.000) (0.000) 
United Kingdom 0.515 0.373 0.584 0.585 1.000 

(0.000) (0.000) (0.000) (0.000) (0.000) 

United States 0.210 0.186 0.321 0.291 0.356 1.000 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
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Table 89. Correlations of Returns on MSCI Indexes Over the Period November I, 1991 to December 31 , 
1997 Using U.S. Dollar Denominations 

World Argen 
Index -tina Australia Austria Canada Denmark France 

Argentina 0.333 1.000 
(0.000) (0.000) 

Australia 0.338 0.135 1.000 
(0.000) (0.000) (0.000) 

Austria 0.372 0.018 0.192 1.000 
(0.000) (0.438) (0.000) (0.000) 

Canada 0.600 0.310 0.277 0.191 1.000 
(0.000) (0.000) (0.000) (0.000) (0.000) 

Denmark 0.425 0.107 0.173 0.465 0.222 1.000 

(0 .000) (0.000) (0.000) (0.000) (0.000) (0.000) 

France 0.586 0.210 0.192 0.405 0.344 0.433 1.000 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Germany 0.544 0.094 0.294 0.616 0.293 0.575 0.542 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Greece 0.210 0.029 0.075 0.276 0.124 0.273 0.225 

(0.000) (0.215) (0.001) (0.000) (0.000) (0.000) (0.000) 

Hong Kong 0.347 0.096 0.394 0.243 0.219 0.237 0.233 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Italy 0.379 0.132 0.164 0.313 0.233 0.353 0.432 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Japan 0.625 0.071 0.310 0.247 0.160 0.226 0.245 

(0.000) (0.003) (0.000) (0.000) (0.000) (0.000) (0.000) 

Mexico 0.327 0.461 0.125 0.079 0.331 0.090 0.159 

(0.000) (0.000) (0.000) (0.001) (0.000) (0.000) (0.000) 

Netherlands 0.591 0.173 0.245 0.506 0.336 0.516 0.631 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Norway 0.451 0.204 0.297 0.345 0.283 0.449 0.436 

(0.000) (0.000) (0.000) (0.000) (0.000) (0 .000) (0.000) 

Portugal 0.400 0.079 0.181 0.415 0.310 0.460 0.422 

(0.000) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000) 

Spain 0.542 0.271 0.222 0.376 0.353 0.439 0.610 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Sweden 0.532 0.209 0.301 0.347 0.359 0.426 0.555 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

United Kingdom 0.620 0.211 0.247 0.366 0.320 0.428 0.611 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

United States 0.713 0.372 0.099 0.040 0.614 0.122 0.282 

(0.000) (0.000) (0.000) (0.087) (0.000) (0.000) (0.000) 
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Table 89 (cont'd). 

Hong Nether 

Germany Greece Kong Italy Japan Mexico -lands 

Greece 1.000 
(0.000) 

Hong Kong 0.331 0.088 1.000 
(0.000) (0.000) (0.000) 

Italy 0.388 0.112 0.176 1.000 
(0.000) (0.000) (0.000) (0.000) 

Japan 0.280 0.152 0.234 0.138 1.000 

(0.000) (0.000) (0.000) (0.000) (0.000) 

Mexico 0.119 0.068 0.127 0.118 0.052 1.000 
(0.000) (0.004) (0.000) (0.000) (0.027) (0.000) 

Netherlands 0.661 0.276 0.302 0.415 0.269 0.174 1.000 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Norway 0.471 0.218 0.237 0.263 0.246 0.164 0.467 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Portugal 0.512 0.315 0.183 0.289 0.247 0.101 0.480 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Spain 0.502 0.207 0.223 0.454 0.228 0.224 0.542 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Sweden 0.496 0.200 0.263 0.421 0.243 0.185 0.556 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

United Kingdom 0.481 0.205 0.247 0.387 0.271 0.172 0.606 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

United States 0.172 0.043 0.113 0.164 0.073 0.393 0.247 

(0.000) (0.067) (0.000) (0.000) (0.002) (0.000) (0.000) 
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Table 89 (cont'd). 

Norway Portugal Spain Sweden U.K. u.s. 
Portugal 0.330 1.000 

(0.000) (0.000) 
Spain 0.401 0.448 1.000 

(0.000) (0.000) (0.000) 
Sweden 0.543 0.359 0.508 1.000 

(0.000) (0.000) (0.000) (0.000) 
United Kingdom 0.446 0.357 0.523 0.533 1.000 

(0.000) (0.000) (0.000) (0.000) (0.000) 

United States 0.172 0.119 0.275 0.251 0.287 1.000 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
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Table 90. Initial Reactions and Reversals in the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to December 31, 1997 Using the Mean-
Adjusted Model 

Initial Reaction and Reve~a/ Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.00 -0.00 -0.00 0.01 0.06 0.05 0.01 0.14 

(0.07) (0.09) (0.04) (-0.04) (-0.09) (0.12) (0. 79) (0.56) (0.10) ( 1.09) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.01 0.22 0.20 0.19 0.26 0.31 0.55 0.97 0.86 0.79 1.03 

(4.62) (2.66) (2.02) (2.22) (2.36) (3 .39) (3.92) (2 .77) (I. 75) (2.03) 

2 0.50 0.18 0.25 0.25 0.25 0.27 0.38 0.42 0.45 0.97 1.02 
(4.13) (3 .77) (3 .06) (2.53) (2.30) (2.47) ( 1.74) ( 1.54) (2 .77) (2.65) 

5 0.06 0.03 -0.02 -0.03 -0.02 -0.06 -0.03 0.13 0.08 0.36 0.54 

(0.77) (-0.23) ( -0.36) (-0.18) (-0.50) (-0.18) (0.60) (0.28) (1.07) ( 1.47) 

6 -0.06 -0.02 -0.05 -0.10 -0.16 -0.21 -0.13 -0.14 -0.32 -0.43 -0.35 
( -0.59) ( -0.77) ( -1.27) (-1.82) ( -2.03) (-0. 77) ( -0.60) (-1.18) (-1.18) (-0.83) 

9 -0.49 -0.18 -0.29 -0.24 -0.24 -0.20 -0.26 -0.45 -0.41 -0.80 -0.67 
(-4.31) ( -4.46) (-3 .03) ( -2.49) (-1.81) (-1.65) ( -2 .02) ( -1 .50) ( -2.53) (-1.69) 

I 0 (Smallest) -1.03 -0.20 -0.14 -0.08 -0.11 -0.09 -0.01 0.00 -0.14 -0.81 -0.82 

( -3.57) (-1.53) (-0.76) (-0.93) ( -0.59) ( -0.04) (0.01) (-0.47) (-1.75) (-1.57) 
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Table 91. Initial Reactions and Reversals in the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to December 31 , 1997 Using the Mean-
Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.00 -0.00 -0.00 0.02 O.Q7 0.07 -0.04 0.02 

(0.08) (0.12) (0.07) (-0.01) ( -0.02) (0.32) (0.92) (0.72) ( -0.27) (0.10) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.02 0.17 0.17 0.19 0.32 0.37 0.68 1.12 1.26 1.41 1.39 

(3 .32) (2.26) (2 .07) (2 .62) (2.70) (3 .69) (4.04) (3 .68) (2 .84) (2.50) 

2 0.52 0.23 0.28 0.29 0.32 0.33 0.32 0.25 0.11 0.33 0.13 

(4.69) (3.90) (3.41) (3 .07) (2.86) ( 1.98) (1.03) (0.35) (0.81) (0.27) 

5 O.o7 0.06 0.11 0.06 -0.03 -0.15 0.02 0.04 0.07 0.35 0.33 

(1.56) ( 1.69) (0.64) ( -0.30) ( -1.27) (0.13) (0.18) (0.25) (0.83) (0.7 1) 

6 -0.05 -0.02 -0.01 -0.04 -0.07 -0.13 -0.21 -0.14 -0.14 -0.07 0.25 

( -0.57) (-0.17) (-0.44) (-0.64) (-1.11) (-1.27) ( -0.60) ( -0.48) (-0.20) (0.62) 

9 -0.52 -0.19 -0.29 -0.29 -0.33 -0.29 -0.47 -0.59 -0.94 -1.52 -1.37 

(-4 .29) (-4.25) ( -3 .57) ( -3 .60) ( -2 .87) ( -2 .87) (-2.26) ( -2 . 77) ( -3 .66) ( -2 .82) 

I 0 (Smallest) -1.07 -0.16 -0.12 -0.10 -0.08 -0.04 0.10 -0.23 -0.28 -1.19 -1.42 

(-2.96) ( -1 .27) (-0.90) ( -0.64) ( -0.30) (0.52) (-0.82) (-0.81) ( -2.48) ( -2 .64) 
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Table 92. Initial Reactions and Reversals in the MSCI World Index Denominated in Local Currencies Over the Period November I, I 99 I to December 3 I, I 997 Using the 
ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.00 O.OI 0.01 O.OI 0.01 0.02 O.OI -0.02 -0.00 

(0. I4) (0.20) (0.24) (0.23) (0.23) (0.23) (0.3 I) (0.2I) ( -0.32) (-0.04) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 1.00 O.OI -0.06 -0.07 -0.05 -0.02 O.IO 0.05 -0.08 -0.14 -0.27 

(0.20) (-0.09) (-0.85) (-0.47) (-0.13) (0.70) (0.27) ( -0.34) ( -0.48) (-0.87) 

2 0.50 0.05 0.06 0.08 0.04 -0.00 0.04 -0.07 -O.OI -0.04 0.02 
( 1.41) ( 1.15) ( 1.22) (0.50) (-0.03) (0.37) ( -0.38) (-0.04) (-0 .16) (0.08) 

5 0.05 0.04 0.01 -0.02 -0.05 -0.07 -0.04 -0.10 -0.18 -0.21 -0.23 
(0.95) (0.20) (-0.32) (-0.69) ( -0.89) (-0.35) ( -0.64) (-0.95) (-1.04) (-1.11) 

6 -0.05 -0.04 -0.17 -0.17 -0.13 -0.17 -0.10 0.11 0.10 0.26 0.30 
( -0.68) ( -2.39) (-2.00) (-1.43) (-I. 76) (-0.81) (0.66) (0.47) ( 1.12) (1.16) 

9 -0.47 -0.10 -0.10 -0.10 -0.14 -0.09 -0.01 0.03 0.08 -0.05 0.09 
( -2.44) (-1.70) (- 1.36) (-1.69) (-1.08) ( -0.08) (0.17) (0.38) (-0.20) (0.31) 

I 0 (Smallest) -1.00 -0.02 -0.01 0.05 0.09 0.15 0.32 0.49 0.72 0.67 0.61 
( -0.33) ( -0.08) (0.45) (0.76) ( 1.17) (2.05) (2.24) (2 .91) (2.15) (1.78) 
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Table 93. Initial Reactions and Reversals in the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to December 31 , 1997 Using the ARIMA 
Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.01 0.01 0.02 0.02 0.04 0.07 0.09 0.10 0.13 

(0.32) (0.45) (0.57) (0.63) (0.68) (0.89) ( 1.1 0) ( 1.12) ( 1.03) ( 1.29) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) 1.02 0.06 0.05 0.10 0.14 0.22 0.40 0.43 0.39 0.43 0.12 

(1 .25) (0.78) ( 1.33) ( 1.23) ( 1.87) (2 .53) ( 1.93) ( 1.42) ( 1.26) (0.35) 

2 0.53 0.06 0.06 0.04 0.12 0.07 O.oJ -0.26 -0.39 -0.43 -0.59 

( 1.35) (0.95) (0.46) ( 1.26) (0.66) (0.21) (-1.34) (-1.62) (-1.45) (-1.91) 

5 0.06 0.02 0.04 0.11 0.10 0.09 0.10 O.o? 0.03 0.30 0.39 

(0.36) (0.59) (1 .30) (1.11) (0.90) (0.69) (0.36) (0.14) (0.90) ( 1.09) 

6 -0.05 -0.04 -0.06 -0.07 -0.08 -0.17 -0.22 -0.01 0.06 0.11 -0.05 

( -0.89) ( -0.90) (-0.82) (-0.97) (-I. 76) ( -1.58) ( -0.05) (0.23) (0.39) (-0.16) 

9 -0.52 -0.06 -0.08 -0.08 -0.09 -0.03 -0.03 0.09 0.00 -0.19 -0.15 

(-1.40) (-1.23) (-1.01) ( -0.98) ( -0.33) (-0.19) (0.39) ( -0.02) (-0.61) (-0.43) 

I 0 (Smallest) -1.05 -0.02 -0.02 -0.04 0.02 0.08 0.28 0.20 0.38 0.41 0.48 

(-0.33) (-0.18) ( -0.33) (0.20) (0.62) (I. 70) (0.87) ( 1.42) (1 .25) (1.39) 
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Table 94. Filter Rule Results for the MSCI World Index Denominated in Local Currencies and the Mean-Adjusted Method Over the Period January I , 1996 to 
December 3 I , 1997 

Returns- Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 /0 20 30 50 60 
Purchase MSCI 
World Index if Buy-and hold 0.25 0.07 0.04 0.09 0.19 0.90 1.81 2.50 3.81 4.99 
return on a given return (3.24) (0.66) (0.24) (0.41) (0.80) (3.42) (4 .98) (5.35) (6.05) (6.93) 
day exceeds 0.72% 

Short sell MSCI 
World Index if Buy-and hold 0.17 0.07 0.07 -0.19 -0.27 -0.53 -1.54 -2.86 -4.48 -5.43 
return on a given return (2.21) (0.42) (0.36) (-0.98) (-1.15) (-1.79) (-3 .99) (-6.38) (-7.40) (-7.44) 
day is less than 

-0.51% 

287 



Notes for table 94: 

The filter rule was established by examining the over- and underreaction results over the period November I, 1991 to December 31 , 1995. Based on the 
unoerreaction (overreaction) in portfolio 1 (portfolio I 0) in the MSCI World Index over this time period, the filter rule states to purchase or short sell the World 
Index if the nominal return on a given day from January I, 1996 to December 31, 1997 is greater than (less than) the minimum (maximum) nominal return in 
portfolio I (portfolio I 0). Returns are buy-and-hold returns. 
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Table 95. Filter Rule Results for the MSCI World Index Denominated in U.S. Dollars and the Mean-Adjusted Method Over the Period January I, 1996 to 
December 3 I, 1997 

Returns -Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Purchase MSCI 
World Index if Buy-and hold 0.32 0.21 0.27 0.34 0.44 0.87 1.64 2.30 3.34 4.18 
return on a given return ( 4.55) ( 1.78) (1.91) (1.74) (2.12) (3.29) (4.42) (5 .01) (5 .39) (5.97) 
day exceeds 0.58% 

Short sell MSCI 
World Index if Buy-and hold 0.14 0.01 -0.12 -0.22 -0.24 -0.57 -1.32 -2.29 -3.88 -4.91 
return on a given return (1.63) (0.04) (-0.59) (-1.09) ( -1.04) ( -1.85) (-3.08) (-4.65) (-5.92) (-6.41) 
day is less than 

-0.62% 
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Table 96. Initial Reactions and Reversals in the MSCI Argentina Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.00 0.00 0.00 0.00 -0.02 -0.20 -0.41 -0.82 -0.51 

(-0.04) (-0.03) (0.03) (0.04) (0.02) (-0.11) ( -0. 75) ( -1.22) ( -1.66) (-0.90) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 0.05 0.05 0.16 0.13 0.13 0.20 0.34 0.17 -0.33 -2 .65 -3 .21 

(0.31) (0.56) (0.39) (0.33) (0.51) (0.64) (0.22) ( -0.38) (- 1.75) (-1.83) 

2 -0.46 0.27 0.26 0,07 0.01 -0.32 0.42 0.00 -0.49 -1.39 -1.69 
( 1.57) ( 1.22) (0.26) (0.02) ( -0.88) (0.80) (0.01) (-0.45) ( -0.90) (-0.96) 

5 -0.03 0.21 0.19 0.40 0.22 O.D7 0.78 1.70 1.36 1.52 2.05 
(0.97) (0.74) ( 1.24) (0.61) (0.16) ( 1.30) (2.07) (I. 17) (0.94) (1.14) 

6 0.16 0.12 0.03 0.08 0.47 0.62 0.73 -0.16 -0.15 1.31 2.19 
(0.77) (0.11) (0.26) (1.43) ( 1.62) ( 1.55) ( -0.23) (-0.16) (0.84) ( 1.22) 

9 0.15 -0.07 -0.04 0.04 -0.01 0.04 -0.16 -0.31 -0.13 -0.38 -0.12 
( -0.38) (-0.16) (0.12) ( -0.02) (0.08) ( -0.26) ( -0.32) (-0. 11) ( -0.22) ( -0.06) 

I 0 (Smallest) -0.58 -0.19 -0.31 -0.51 -0.55 -0.48 -1.00 -2 . 13 -3.90 -5 .44 -5.77 
{-1.1 q {-1.232 {-1.542 {-1.502 {-1.13)__ (-1 .71) (-2.63) (-3.81) (-3 .54) ( -3 .36) 
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Notes for table 96 : 

Relative returns are computed by subtracting the abnormal initial and reversal returns for the MSCI Argentina Index, computed using the mean-adjusted method, 
fro-m the abnormal initial and reversal returns for the MSCI World Index, computed using the mean-adjusted method. The days of the relative over- or 
underreactions are the days of a global overreaction, as presented in table 90. 
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Table 97. Initial Reactions and Reversals in the MSCI Australia Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.00 -0.00 0.00 0.00 -0.01 -0.08 -0.19 -0.43 -0.56 

(-0.01) (-0.07) (-0.01) (0.02) (0.03) (-0.15) (-1.02) (-1.96) (-3 .05) (-3 .44) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.54 0.26 0.24 0.24 0.29 0.33 0.25 -0.22 -0.69 -1.55 -2.10 

(3 .54) (2.30) ( 1.89) (1.94) (2.04) (1 .30) (-0.89) ( -2.05) (-3 .13) ( -3 .59) 

2 -0.26 0. 14 0.11 0.15 0.08 -0.02 -0.04 -0.12 -0.16 -0.77 -0.67 
(1.94) ( 1.17) ( 1.36) (0.62) (-0.18) (-0.21) ( -0.50) ( -0.54) (-1.85) (-1.34) 

5 0.12 -0.07 0.05 0.09 0.20 0.21 0.23 0.20 -0.27 -0.41 -0.47 
( -1.07) (0.58) (0.85) ( 1.62) (1.58) ( 1.29) (0.80) ( -0.85) (-0.84) ( -0.87) 

6 -0.06 0.06 0.11 0.06 0.12 0.08 -0.27 -0.41 -0.05 0.16 -0.07 
(0.95) (1 .27) (0.64) (1 .06) (0.61) (-1.86) (-1.90) (-0.19) (0.40) (-0. 15) 

9 0.16 -0.14 -0.09 -0.24 -0.21 -0 .31 -0.31 -0.40 -0.26 -0.53 -0.40 
( -2.35) ( -1.22) (-2.19) (- 1.72) ( -2.24) (-1.66) (-1.44) (-0.83) (-1.19) (-0.80) 

I 0 (Smallest) 0.46 -0.38 -0.29 -0.35 -0.32 -0.39 -0.38 -0.56 -0.85 -1.81 -2.26 
(-4 .86) (-3 .07) (-2.89) ( -2 .52) (-2 .76) (-2.21) (-2 .23) (-2.71) (-4.31) ( -4.33) 
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Table 98. Initial Reactions and Reversals in the MSCI Austria Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, I 99 I to 
December 31, 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.02 -0.03 -0.03 -0.04 -0.09 -0.18 -0.21 -0.18 -0.04 

(-0.54) ( -0.67) ( -0. 70) (-0.77) (-0.88) (-1.22) (-1.58) (-1.47) (-0.94) (-0.22) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.51 0.08 -0.01 0.00 -0.04 -0.05 -0.24 -0.23 -0.20 -0.36 -0.25 

(1.07) (-0.08) (0.03) ( -0.27) ( -0.34) (-1.00) ( -0.59) (-0.42) ( -0.58) ( -0.36) 

2 -0.29 -0.03 0.01 0.11 0.17 0.16 -0.06 0.22 O.Q7 -0.50 0.09 
(-0.56) (0.07) (0.91) ( 1.23) ( 1.04) ( -0.28) (0.60) (0.16) ( -0.85) (0.15) 

5 0.05 -0.01 0.05 -0.10 -0.08 -0.09 -0.15 -0.34 -0.25 0.39 0.72 
(-0.19) (0.66) ( -1.00) ( -0.64) ( -0.62) (-0.66) (-0.90) (-0.51) (0.68) ( 1.18) 

6 0.05 -0.05 0.04 -0.09 -0.08 -0.06 0.04 -0.09 0.09 0.17 0.09 
(-0.71) (0.41) (-0.69) ( -0.56) (-0.34) (0.15) (-0.24) (0.21) (0.31) (0.14) 

9 0.24 0.04 0.05 -0.07 -0.09 -0.20 -0.22 -0.24 -0.30 -0.22 0.24 
(0.64) (0.55) (-0.56) ( -0.62) (-1.28) (-1.02) ( -0.66) ( -0.63) ( -0.37) (0.37) 

10 (Smallest) 0.37 -0.18 -0.15 -0.28 -0.20 -0.21 -0.29 -0.84 -0.53 -0.69 -0.91 
(-2.06) (-1.41) (-2.17) (-1.40) (-1.24) (-1.21) ( -2 .30) (-1.13) (-1.12) (- 1.36) 
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Table 99. Initial Reactions and Reversals in the MSCI Canada Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.00 -0.00 -0.01 -0.01 -0.01 -0.02 0.02 0.13 0.08 

(-0.10) (-0.14) (-0.16) (-0.17) (-0.20) (-0.22) (-0.27) (0.26) ( 1.07) (0.60) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.45 -0.08 -0.05 -0.03 -0.11 -0.17 -0.41 -0.52 -0.71 -0.84 -1 .20 

( -1.82) ( -0.88) ( -0.38) (-1.28) (-1.56) ( -2.52) (-2.12) ( -2.26) ( -2.02) ( -2.55) 

2 -0.20 -0.07 -0.11 -0.13 -0.12 -0.13 0.07 -0.04 -0.03 -0.34 -0.20 
(-1.64) (-1.54) (-1.55) (-1.16) (-1.28) (0.47) (-0.19) (-0.10) (-0.94) ( -0.48) 

5 -0.02 0.00 0.04 0.06 0.04 0.02 0.16 0.23 0.28 0.45 0.35 
(0.06) (0.62) (0.65) (0.43) (0.20) ( 1.06) ( 1.07) ( 1.05) (1.31) (0.91) 

6 0.06 0.02 0.01 0.07 0.10 0.09 0.11 -0.21 0.14 0.37 0.32 
(0.40) (0.18) (0.86) ( 1.19) (0.84) (0.68) (-0.88) (0.48) ( 1.04) (0.81) 

9 0.26 -0.03 -0.01 -0.02 0.09 0.08 -0.04 0.27 0.29 0.27 0.40 
(-0.61) (-0.19) (-0.19) (0.97) (0.77) (-0.23) (I. 18) ( 1.09) (0.79) ( 1.03) 

I 0 (Smallest) 0.21 0.12 0.07 -0.05 -0.12 -0.14 -0.44 -0.57 -0.76 -0.91 -1 .25 
{2.17} (0.98) {-0.52} {-1.21} { -1.22) (-2 .70) (-2 .20) (-2 .71) ( -2.25) ( -2.65) 
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Table 100. Initial Reactions and Reversals in the MSCI Denmark Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 
to December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.01 0.01 0.01 O.Q2 O.Q3 0.04 0.07 0.16 0.23 0.40 0.53 

(0.24) (0.37) (0.49) (0.61) (0.70) (0.93) ( 1.61) ( 1.75) (2.30) (2.77) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.50 O.Q7 -0.05 -0.08 -0.07 0.02 -0.11 -0.01 -0.06 -0.79 -0.67 

(0.90) ( -0.50) (-0.56) (-0.42) (0.10) ( -0.46) (-0.02) (-0.15) ( -1.32) (-1.07) 

2 -0.22 0.04 0.04 0.07 0.12 0.14 0.10 0.30 0.44 0.49 0.93 
(0.55) (0.34) (0.49) (0.73) (0.77) (0.41) (0.95) (1.06) (0.89) ( 1.60) 

5 0.02 0.11 0.26 0.18 0.19 0.22 0.17 0.36 0.47 0.50 0.78 
( 1.54) (2.24) (1 .30) (1.26) ( 1.37) (0.81) ( 1.05) ( 1.05) (0 .86) (1 .28) 

6 0.10 0.01 0.19 0.19 0.24 0.24 0.45 0.77 0.77 1.23 1.30 
(0.18) (I. 97) ( 1.55) (1.71) (1.52) (2 .02) (2.23) ( 1.90) (2.43) (2 .21) 

9 0.31 0.09 -0.03 -0.06 -0. 16 -0.29 -0.15 0.18 0.33 1.31 1.54 
( 1.25) ( -0.29) ( -0.46) (-1.04) (-1.61) (-0.61) (0.52) (0.83) (2.36) (2.49) 

I 0 (Smallest) 0.37 -0.17 -0.05 -0.15 -0.10 -0.16 -0.36 -1.01 -0.89 -1.44 -1.36 
( -2.45) (-0.43) (-1.02) (-0.62) (-0.91) (-1.64) (-3.40) ( -2 .00) ( -2 .38) ( -2 .20) 
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Table 101. Initial Reactions and Reversals in the MSCI France Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 1 3 4 5 10 10 30 50 60 
Aggregate -0.00 -0.00 -0.01 -O.OI -0.01 -0.02 -0.05 -0.13 -0.25 -0.33 -0.26 

(-0.15) (-0.21) (-0.27) (-0.31) (-0.38) (-0.70) ( -1.38) ( -2.08) (-2.07) (-1.46) 

Decile Portfolio Initial Reaction I 1 3 4 5 10 10 30 50 60 
I (Largest) -0.01 -0.01 -0.07 -0.01 -0.01 -0.09 -0.07 -0.26 -0.65 -0.85 -0.81 

(-0.09) ( -0.69) (-0.06) ( -0.08) (-0.60) (-0.33) (-0.89) (-1.84) (-1.61) (-1.48) 

2 -0.04 -0.05 0.00 -0.05 0.00 -0.02 -0.25 -0.17 -0.58 -1.04 -1.00 
(-0.78) (0.02) (-0.45) (0.02) (-0.13) (-1.16) (-0.53) (-1.44) (-1.91) (-1.69) 

5 0.04 0.04 0.08 0.04 -0.09 -0.18 -0.16 -0.12 -0.18 -0.09 0.15 
(0.67) ( 1.06) (0.34) ( -0. 75) (-1.21) ( -0. 78) (-0.41) ( -0.45) (-0.18) (0.27) 

6 0.00 0.02 0.08 0.02 0.01 0.13 0.27 -0.02 0.18 0.54 0.38 
(0.23) (0.88) (0.15) (0.11) (0.92) ( 1.34) ( -0.08) (0.54) ( 1.18) (0.72) 

9 -0.05 -0.08 -0.21 -0.19 -0. 19 -0.17 -0.18 -0.26 0.02 -0.29 0.23 
(-1.24) ( -2 .37) (-1.65) ( -1.50) ( -1.17) ( -0.85) ( -0.80) (0.06) ( -0.57) (0.42) 

I 0 (Smallest) 0.04 -0.10 0.09 0.13 0.22 0.20 0.09 0.03 -0.06 -1 .20 -1.58 
~-1.28} {0.94} {1.14} p . 71~ ~ 1.38} {0.50} ~0 . 102 {-0.16} (-2.24) (-2 .59) 
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Table 102. Initial Reactions and Reversals in the MSCI Germany Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 
to December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.01 -0.04 -0.08 -0.15 -0.08 

( -0.00) (0.00) (-0.00) (-0.02) ( -0.05) (-0.19) (-0.41) (-0.60) (-0.90) ( -0.44) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.20 0.26 0.21 0.30 0.29 -0.26 0. 19 -0.08 -0.31 -1.06 -0.90 

(3 .87) (2.46) (2 .94) (2.30) (I. 79) (0.89) ( -0.23) (-0.69) (-1.81) ( -1.45) 

2 -0.22 0.11 0.08 0.14 0.08 0.09 -0.02 -0.13 -0.55 -0.69 -0.38 
(2 .18) ( 1.15) (1.53) (0.69) (0.65) ( -0.10) ( -0.39) (-1.38) (-1.31) (-0.67) 

5 0.10 -0.03 0.03 -0.02 -0.13 -0.11 -0.29 -0.60 -0.60 -0.19 0.14 
(-0.45) (0.33) (-0.18) (-1.05) (-0.86) (-1.53) (-1.74) (- 1.30) ( -0.36) (0.24) 

6 0.05 0.02 0.16 0.02 0.10 0.10 0.25 0.45 0.60 0.74 0.62 
(0.36) (1.84) (0.19) (0.89) (0.74) ( 1.39) (1 .50) ( 1.61) ( 1.49) (1.12) 

9 0.13 -0.06 -0.16 -0.11 -0.10 -0.05 -0.04 0.10 0.25 0.31 0.51 
( -0.86) (-1.83) (-1.11) (-0.86) ( -0 .38) (-0.21) (0.30) (0.57) (0 .58) (0.88) 

10 (Smallest) 0.14 -0.28 -0.15 -0.23 -0.06 -0. 14 -0.22 -0.39 -0.39 -1.66 -1.88 
( -3 .00) __ ___i:_U(i) (-1.7ll_ (-0.39} J-0.86) (-0.97) ( -1.09) (-0.81) (-2.86) (-3 .03) 
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Table 103. Initial Reactions and Reversals in the MSCI Greece Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.01 -0.02 -0.03 -0.03 -0.07 -0.12 -0.16 0.14 0.30 

( -0.17) (-0.24) (-0.28) ( -0.32) ( -0.38) (-0.51) ( -0.55) ( -0.56) (0.34) (0.69) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -1.04 -0.10 -0.10 0.01 0.02 -0.12 -0.44 -0.72 -1.54 -2.90 -3 .54 

(-0.84) (-0.61) (0.03) (0.07) ( -0.40) (-0.98) (-1.09) ( -1.68) (-2.14) ( -2 .33) 

2 -0.35 -0.14 -0.15 -0.18 -0.18 -0.19 -0.33 0.16 -0.61 -0.16 0.06 
( -1.29) (-0.86) ( -0. 77) ( -0.65) (-0.63) ( -0. 75) (0.25) (-0.72) (-0.13) (0.05) 

5 -0.11 -0.05 0.16 0.14 0.16 0.06 -0.13 -1.12 -1.01 -0.59 -0.62 
(-0.47) (0.87) (0.68) (0.67) (0.23) (-0.28) (-1.48) (-1.00) (-0.43) (-0.43) 

6 0.16 -0.09 0.03 -0.01 0.06 0.09 0.41 0.70 0.95 1.90 2.19 
( -0.73) (0.18) ( -0.05) (0.26) (0.35) ( 1.06) ( 1.16) ( 1.12) ( 1.66) ( 1.81) 

9 0.23 0.18 0.18 0.18 0.04 -0.12 0.21 1.21 1.48 2.29 3.33 
( 1.33) ( 1.05) (0.81) (0.16) ( -0.46) (0.51) ( 1.83) ( 1.60) (1.71) (2 .28) 

I 0 (Smallest) 0.80 -0.28 -0.50 -0.57 -0.56 -0.53 -1 .31 -1.03 -1.09 -1.96 -3 .18 
(-2.01) (-2.32) (-2.28) (-2.00) (-1.76) ( -3 .00) ( -1.58) ( -1.20) (-1.44) (-2.28) 
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Table 104. Initial Reactions and Reversals in the MSCI Hong Kong Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 
to December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.01 -0.01 -0.02 -0.04 -0.05 -0.14 -0.34 -0.73 -1 .76 -2.07 

(-0.14) (-0.24) (-0.36) (-0.46) (-0.56) ( -1.09) (- 1.78) (-2.93) ( -4.85) (-5.02) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.18 0.57 0.55 0.64 0.63 0.65 1.00 0.53 -0.80 -3 .58 -4.44 

(4.08) (2.96) (2.90) (2.41) (2.01) (2 .52) (0.86) (-0.97) (-2 .84) (-3 .32) 

2 -0.06 0.17 0.18 0.18 0.04 0.03 -0.14 -0.26 -1 .33 -1 .73 -2.18 
(I. 70) ( 1.22) ( 1.00) (0.18) (0.15) ( -0.40) ( -0.43) (-1.75) (-1.65) (-I. 77) 

5 0.24 -0.18 -0.14 -0.12 -0.05 -0.29 -0.97 -0.73 -1.11 -0.76 -0.21 
(-1.66) ( -1.05) ( -0.72) (-0.24) (-1.02) (-2.13) (-1.31) (-1.44) ( -0.68) (-0.17) 

6 0.03 0.04 0.13 0.18 0.31 0.52 0.30 -0.19 -0.17 -0.67 -1.36 
(0.39) (0.86) (0.93) ( 1.46) (2 .04) (0.81) (-0.31) ( -0.23) ( -0.65) (-1.11) 

9 0.00 -0.17 -0.22 -0.15 -0.15 -0.15 -0.57 -1.07 -1.34 -2.79 -3.75 
(-1.51) (-1.31) (-0.77) ( -0.64) ( -0.57) (-1.36) (-1.63) (-1.69) (-2 .54) (-3 .01) 

I 0 (Smallest) -0.15 -0.54 -0.39 -0.43 -0.34 -0.44 -0.49 -0.92 -2.09 -6.47 -7.34 
(-3.31) (-1.91) (-1.84) ( -1.17) (-1.51) (-1.11) (-1.50) (-2 .33) (-5.16) (-5 .19) 
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Table 105. Initial Reactions and Reversals in the MSCI Italy Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31, 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.01 0.01 0.02 0.03 0.06 0.09 0.16 0.53 0.84 

(0.12) (0.14) (0.21) (0.28) (0.34) (0.51) (0.49) (0.75) ( 1.82) (2.55) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.15 -0.02 -0.11 0.14 0.30 0.22 0.02 0.43 0.79 2.18 3.49 

( -0.23) ( -0. 75) (0.83) ( 1.39) (0.86) (0.05) (0.75) (1.07) (2.26) (3 .18) 

2 -0.02 -0.09 -0.08 0.00 -0.05 -0.25 -0.49 -0.19 -0.23 0.09 0.43 
( -0.92) ( -0.50) (0.01) (-0.20) ( -0.97) (-1.26) (-0.33) (-0.33) (0.09) (0.41) 

5 0.01 0.06 0.02 0.10 0.08 0.12 0.26 0.25 0.60 0.62 0.90 
(0.66) (0.12) (0.51) (0.39) (0.53) (0.75) (0.43) (0.83) (0.74) (0.89) 

6 0.02 -0.13 -0.09 -0.17 -0.10 -0.09 0.04 -0.28 -0.23 -0.13 -0.32 
(-1.30) (-0.63) (-0.93) ( -0.45) ( -0.39) (0. 11) ( -0.56) ( -0.39) ( -0.15) (-0.33) 

9 0.02 0.00 -0.13 -0.04 -0.01 0.07 0.10 0.04 0.39 1.32 2.06 
(0.01) ( -0.92) (-0.24) ( -0.07) (0.28) (0.27) (0.08) (0.62) (1.55) (2. 12) 

I 0 (Smallest) 0.14 O.D7 0.31 0.30 0.46 0.56 0.99 1.04 1.20 1.87 2.43 
(0.62) ( 1.81) (1.44) (1.84) (2 .07) (2 .23) ( 1.59) (1.43) ( 1.75) (2.15) 
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Table 106. Initial Reactions and Reversals in the MSCI Japan Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.00 -0.01 -0.02 -0.02 -0.03 -0.04 -0.06 -0.07 -0.25 -0.34 

(-0.18) (-0.27) (-0.38) (-0.46) (-0.53) ( -0.59) ( -0.49) (-0.44) (-1.14) (-1.35) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 0.49 0.25 0.34 0.16 0.18 0.21 0.27 0.42 0.56 1.15 1.03 

(2.48) (2.67) ( 1.16) ( 1.20) ( 1.04) ( 1.00) ( 1.07) (1.03) ( 1.54) ( 1.26) 

2 0.20 0.11 0.12 0.21 0.25 0.42 0.51 0.81 1.02 1.06 0.66 
(1 .28) (1.02) ( 1.66) ( 1.72) (2 .45) (2.07) (2 .22) (2 .07) ( 1.45) (0.82) 

5 -0.02 0.01 -0.08 -0 .11 -0.04 -0.01 0.00 0.14 -0.25 -0.61 -1.09 
(0.19) ( -0. 70) (-0. 70) ( -0.25) ( -0.06) (0.00) (0.35) (-0.48) (-0.87) (-1.40) 

6 -0.03 -0.09 -0.22 -0.27 -0.35 -0.40 -0.69 -0.62 -0.94 -0.16 -1.42 
(-1.23) (-2.35) (-2.34) (-2.63) ( -2.63) ( -3 .33) (-1.89) (-2 .15) ( -2 .38) (-1.97) 

9 -0.28 0.01 0.03 0.06 -0.02 -0.06 0.04 -0.24 -0.49 -0.44 -0.53 
(0.18) (0.31) (0.45) ( -0.17) ( -0.40) (0.16) (-0.76) (-1.13) (-0.69) (-0 .71) 

10 (Smallest) -0.23 -0.33 -0.37 -0.31 -0.37 -0.42 -0.31 -0.18 0.02 1.14 1.35 
(-3 .83) (-2.81) (-2.03) (-2 .02) ( -2.03) (-1.12) (-0.43) (0.04) ( 1.48) (1 .52) 
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Table 107. Initial Reactions and Reversals in the MSCI Mexico Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.01 -0.01 -0.02 -0.03 -0.05 -0.17 -0.20 0.02 0.35 

( -0.05) (-0.10) (-0.18) (-0.26) (-0.31) (-0.41) ( -0.80) (-0.71) (0.06) (0.74) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.31 0.04 0.11 0.16 0.09 0.21 0.27 0.24 -0.31 0.79 1.09 

(0.37) (0.79) (0.91) (0.42) (0.82) (0.71) (0.37) (-0.34) (0.58) (0.72) 

2 -0.07 -0.14 0.01 O.Ql 0.17 0.29 -0.06 0.02 -0.43 -1 .20 -0.97 
(-1.14) (0.08) (0.04) (0.69) ( 1.07) (-0.14) (0.03) ( -0.50) (-0.97) (-0.67) 

5 -0.03 0.02 0.06 0.04 -0.06 -0.05 0.55 1.16 1.10 1.43 2.03 
(0.19) (0.37) (0.18) (-0.23) (-0.17) (1.34) ( 1.86) (1 .25) (1.14) (1.44) 

6 0.16 -0.07 0.03 0.17 0.16 0.09 0.09 -0.37 -0.38 0.85 1.28 
(-0.66) (0.15) (0.67) (0.56) (0.29) (0.21) ( -0.58) ( -0.45) (0.65) (0.84) 

9 0.22 0.22 0.14 0.25 0.30 0.25 -0.25 -0.41 -0.91 -1.08 -0.46 
(1.94) (0.87) ( 1.16) ( 1.1 5) (0.83) (-0.61) (-0.61) ( -0.96) ( -0. 79) ( -0.29) 

10 (Smallest) -0.04 0.13 0.00 -0.12 -0.06 -0.22 -0.28 0.09 0.12 0.33 -0.02 
(0.91) (0.01) (-0.50) (-0.21) ( -070) (-0.62) (0.13) (0.12) (0.24) (-0.01) 
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Table 108. Initial Reactions and Reversals in the MSCI Netherlands Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I , 
1991 to December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.01 0.01 0.01 0.01 -0.02 -0.06 -0.07 0.02 

(0.12) (0.21) (0.27) (0.29) (0.27) (0.14) (-0.22) (-0.64) ( -0.58) (0.18) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.19 0.06 0.02 0.07 0.05 -0.04 0.07 0.00 -0.18 -0.82 -0.77 

(0.92) (0.23) (0.77) (0.46) (-0.33) (0.42) (0.00) (-0.61) (-2.01) ( -1.80) 

2 -0.11 -0.05 -0.03 -0.01 -0.03 -0.08 -0.18 -0.22 -0.47 -0.59 -0.32 
(-0.95) (-0.39) (-0.16) ( -0.32) ( -0.64) (-1.24) ( -1.07) (-1.78) (-1.65) ( -0.80) 

5 0.03 0.06 0.15 0.15 0.12 0.16 0.25 0.31 0.33 0.56 0.83 
(1.24) (2.19) (1.68) (1 .26) ( 1.55) (1.59) ( 1.36) (1.12) ( 1.48) (2 .01) 

6 0.07 0.03 0.14 0.10 0.13 0.25 0.22 0.08 0.26 0.50 0.48 
(0.56) (2 .15) (1 .29) (1.42) (2.39) ( 1.65) (0.38) (0.92) ( 1.41) ( 1.21) 

9 0.09 -0.03 -0.09 -0.06 -0.15 -0.19 -0.35 -0.19 0.07 0.33 0.53 
(-0.56) (-1.21) (-0.70) (-1.41) (-1.67) ( -2 .23) (-0.86) (0.26) (0.94) ( 1.30) 

10 (Smallest) -0.01 -0.11 0.05 0.02 0.06 -0.01 -0.27 -0.64 -1.05 -1 .85 -2 .09 
{-1.47} {0.52} {0.19) (0.44) (-0.10) (-1.54) (-2.57) (-3 .34) ( -4.49) ( -4.58) 
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Table 109. Initial Reactions and Reversals in the MSCJ Norway Index Relative to the MSCJ World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.01 0.01 0.00 -0.01 -0.04 -0.12 -0.21 -0.17 0.05 

(0.08) (0.13) (0.10) (0.01) (-0.11) ( -0.45) (-0.92) (-1.18) (-0.66) (0.16) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.29 -0.04 -0.27 -0.20 -0.06 0.02 -0.22 -0.61 -0.94 -1.00 -0.42 

(-0.44) (-1.92) ( -1.25) (-0.31) (0.11) ( -0. 75) (-1.30) ( -1.56) (-1.12) (-0.41) 

2 0.05 0.11 0.05 0.03 0.03 0.02 0.24 0.36 0.36 -0.23 0.31 
(0.96) (0.37) (0.16) (0.18) (0.10) (0.91) (0.87) (0.65) ( -0.27) (0.33) 

5 0.14 0.19 0.25 0.19 0.25 0.21 0.31 0.34 0.17 0.10 0.68 
(1.74) (1.97) (1.14) (1.31) ( 1.04) (1.14) (0.86) (0.34) (0.13) (0.80) 

6 0.00 -0.07 0.07 0.04 0.05 0.03 -0.05 -0.25 0.02 0.59 0.44 
(-0.81) (0.56) (0.26) (0.30) (0.15) (-0.16) ( -0.62) (0.04) (0.74) (0.48) 

9 0.04 -0 .09 -0.10 -0.03 -0.09 -0.11 -0.08 -0.17 0.09 0.61 1.28 
(-1.15) ( -0.85) (-0.21) ( -0.55) ( -0.56) ( -0.26) ( -0.39) (0.17) (0.69) ( 1.37) 

I 0 (Smallest) 0.15 -0.13 0.05 -0.10 -0.08 -0.26 -0.56 -0.64 -1.07 -1.39 -2.39 
{-1.27) {0.31) ( -0.57) {-0.39) (-1.17) (-1.92) (-1.37) (-1.71) (-1.47) ( -2 .26) 
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Table 110. Initial Reactions and Reversals in the MSCl Portugal Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31, 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.01 0.01 0.02 0.02 0.03 0.04 0.05 0.03 0.04 0.14 0.18 

(0.39) (0.51) (0.58) (0.64) (0.64) (0.61) (0.20) (0.21) (0.56) (0.65) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.72 -0.05 0.10 0.25 0.16 -0.02 -0.11 -0.34 -0.70 -1.21 -1.63 

(-0.69) (0.86) ( 1.67) (0.89) ( -0.09) (-0.48) (-0.91) (-1.30) (-1.57) (-1.82) 

2 -0.45 -0.11 -0.10 -0.05 0.03 0.13 0.03 -0.37 -0.86 -0.99 -0.69 
(-1.91) (-1.15) (-0.47) (0.22) (0.75) (0.12) (-0.83) (-1.43) (-1.15) (-0.76) 

5 0.03 0.03 0.14 0.15 0.04 0.10 0.12 0.36 0.17 0.18 0.29 
(0.49) ( 1.39) ( 1.08) (0.28) (0.59) (0.48) (0.83) (0.29) (0.21) (0.31) 

6 0.16 0.12 0.22 0.20 0.25 0.29 0.43 0.80 1.28 2.18 2.47 
( 1.86) (2 .24) ( 1.62) ( 1.66) (1 .58) ( 1.66) (1.95) (2.36) (3 .09) (3 .19) 

9 0.46 0.13 0.09 0.00 0.01 0.02 0.01 0.32 0.65 0.82 1.24 
( 1.99) (0.83) (0.00) (0.05) (0.12) (0.02) (0.79) ( 1.12) (1.01) ( 1.36) 

I 0 (Smallest) 0.59 -0.10 -0.05 -0.17 -0.24 -0.38 -0.68 -1.59 -1.99 -3.04 -3 .85 
(-1.22) (-0.40) (-1.11) (-1.34) -- (-1.86) (-2 .63) (-4.00) (-3 .50) (-3 .74) (-4 .16) 
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Table Ill. Initial Reactions and Reversals in the MSCI Spain Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.01 0.01 0.01 0.01 0.03 0.08 0.15 0.22 0.40 

(0.16) (0.24) (0.25) (0.25) (0.27) (0.38) (0.69) (0.99) (1.04) (1.64) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 0.02 0.05 0.06 0.17 0.23 0.14 -0.15 0.18 -0.04 -0.55 -0.49 

(0.76) (0.64) ( 1.48) (1 .59) (0.79) ( -0.58) (0.48) (-0.07) ( -0. 77) ( -0.63) 

2 -0.01 -0.08 -0.05 -0.04 -0.06 -0.06 -0.26 -0.09 -0.05 0.30 0.67 
(-0.83) (-0.46) (-0.29) (-0.37) ( -0.34) (-1.10) ( -0.25) (-0.11) (0.46) (0.91) 

5 0.10 0.07 0.04 0.01 0.00 0.02 0.21 0.36 0.35 0.81 1.23 
( 1.08) (0.36) (0.06) (0.03) (0.08) (0.89) ( 1.07) (0.72) ( 1.26) ( 1.68) 

6 0.00 0.01 0.08 -0.07 -0.09 -0.02 0.16 0.05 0.41 0.58 0.73 
(0.10) (0.69) (-0.47) ( -0.54) (-0.12) (0.62) (0.13) (0.78) (0.81) (0.89) 

9 0.09 0.08 0.11 0.19 0.17 0.21 0.32 0.38 0.65 1.27 1.73 
(0.91) (0.89) (1 .29) (1.07) ( 1.18) ( 1.36) (1.03) ( 1.33) (I. 78) (2.20) 

10 (Smallest) 0.05 -0.11 0.03 -0.08 -0.11 -0.17 -0.37 -0.64 -0.27 -1.16 -1.80 
{-1.35} {0.25} {-0.60} (-0.74} { -0.99) (-1.45) (-1.64) ( -0.57) (-1.67) (-2.43) 
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Table 112. Initial Reactions and Reversals in the MSCI Sweden Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Readion I 2 3 4 5 10 20 30 50 60 
Aggregate 0.01 0.00 0.01 0.01 0.01 0.01 -0.01 -0.05 -0.04 0.04 0.24 

(0.18) (0.28) (0.30) (0.24) (0.16) (-0.13) ( -0.35) ( -0.22) (0.13) (0. 75) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) 0.01 0.08 0.00 0.10 0.09 -0.01 -0.09 -0.16 -0.13 0.07 0.57 

(0.90) (0.03) (0.58) (0.49) ( -0.03) ( -0.30) ( -0.38) ( -0.20) (0.07) (0.49) 

2 0.04 0.02 0.01 -0.06 -0.11 -0.14 -0.31 -0.05 -0.23 -0.29 0.19 
(0.23) (0.06) ( -0.40) (-0.74) (-0.79) ( -1.29) (-0.11) ( -0.38) ( -0.32) (0.19) 

5 0.08 0.13 0.22 0.19 0.10 0.01 -0.03 -0.22 -0.18 0.03 0.53 
( 1.30) ( 1.63) ( 1.16) (0.50) (0.05) (-0.08) ( -0.50) ( -0.30) (0.03) (0.53) 

6 -0.05 0.01 0.18 0.18 0.26 0.24 0.30 0.42 0.87 1.04 0.74 
(0.11) ( 1.63) (1 .45) (I. 74) ( 1.32) ( 1.24) (0.82) ( 1.16) (1.04) (0.67) 

9 0.03 0.03 0.00 0.04 0.10 0.12 0.42 0.35 0.84 0.95 1.46 
(0.35) (0.00) (0.22) (0.48) (0.53) ( 1.1 0) (0.68) (1.29) (1.03) (1.45) 

I 0 (Smallest) -0.08 -0.24 -0.03 -0. 11 -0.13 -0.20 -0.62 -0.89 -1.05 -1.38 -1.66 
(-2.36) (-0.19) (-0.692___ f.-_OJ_2L {-1.10} ( -2.8?) (-2.47) (-2.03) ( -1.37) (-1.43) 
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Table 113. Initial Reactions and Reversals in the MSCI United Kingdom Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 
1991 to December 31, 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 1 3 4 5 10 10 30 50 60 
Aggregate -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 -0.11 -0.10 0.01 

( -0.05) (-0.06) (-0.03) (-0.02) ( -0.02) (-0.01) (-0.12) ( -1.07) ( -0.67) (0.07) 

Decile Portfolio Initial Reaction 1 1 3 4 5 10 10 30 50 60 
I (Largest) -0.15 -0.02 0.00 0.05 0.13 O.Q3 0.02 0.20 0.21 0.09 0.20 

(-0.36) (0.07) (0.48) ( 1.03) (0.20) (0.11) (0.67) (0.55) (0.16) (0.33) 

2 -0.08 -0.03 -0.03 -0.03 -0.04 -0.08 -0.23 -0.21 -0.48 -0.77 -0.54 
(-0.54) ( -0.39) (-0.36) ( -0.35) ( -0. 75) (-1.33) (-0.82) (-1.43) ( -1.58) (-1.10) 

5 -0.01 0.02 0.07 0.07 0.01 0.04 0.06 -0.25 -0.36 -0.39 0.09 
(0.52) (1.12) (0.86) (0.10) (0.36) (0.32) (-1.01) (-1.12) (-0.94) (0.19) 

6 0.03 -0.02 0.06 0.07 0.10 0.17 0.30 0.31 0.41 0.69 0.84 
(-0.43) (0.97) (0.87) (1.04) ( 1.60) ( 1.98) (1.26) (1.30) ( 1.47) ( 1.62) 

9 0.03 0.04 0.02 -0.06 -0.18 -0.22 -0.38 -0.58 -0.60 -0.82 -0.75 
(0.82) (0.22) ( -0.62) (-1.60) ( -1.87) ( -2 .37) ( -2.34) (-1.86) (-1.84) (-1.49) 

10 (Smallest) 0.20 0.03 0.16 0.19 0.31 0.30 0.56 0.88 1.05 0.96 0.71 
(0.47} (1.74} ( 1.69} (2 .36} (2.0_Q} (2 .56) (2 .84) (2.59) ( 1.65) (1.13) 
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Table 114. Initial Reactions and Reversals in the MSCI United States Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 
1991 to December 31, 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.01 O.oJ 0.01 0.02 0.03 O.o7 0.18 0.16 

(0.11) (0.19) (0.26) (0.34) (0.43) (0.52) (0.58) ( 1.18) (2 .37) ( 1.86) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.11 -0.18 -0.21 -0.20 -0.25 -0.23 -0.28 -0.37 -0.34 -0.35 -0.33 

(-4.81) (-4.27) ( -3 .65) (-3 .98) (-2.80) (-2.61) (-2.19) ( -1.55) ( -1.28) (-1.16) 

2 -0.05 -0.08 -0.09 -0.15 -0.15 -0.22 -0.14 -0.29 -0.23 -0.13 -0.08 
(-1.82) (-1.61) (-2.46) (-2 .06) (-2 .65) (-1.33) (-1.92) (-1.09) (-0.52) (-0.29) 

5 -0.03 -0.02 -0.02 0.01 -0.02 -0.03 -0.03 -0.07 0.15 0.24 0.18 
( -0.45) (-0.37) (0.07) (-0.30) (-0.39) ( -0.28) ( -0.39) (0.75) (1.03) (0.71) 

6 0.01 0.04 0.03 0.11 0.12 0.11 0.23 0.21 0.26 0.32 0.26 
( 1.22) (0.65) (2.06) ( 1.95) ( 1.54) (2.45) ( 1.41) ( 1.34) ( 1.26) (0.96) 

9 0.11 0.02 0.06 0.04 0.11 0.13 0.14 0.29 0.29 0.34 0.22 
(0.59) ( 1.16) (0.70) ( 1.56) (1.77) ( 1.35) (2.08) (I. 70) ( 1.67) (0.94) 

I 0 (Smallest) 0.03 0.26 0.18 0.19 0.19 0.24 0.13 0.11 0.04 0.03 0.08 
{4.64} {2.58} {2.46} {2.26} ____12 .75) ( 1.16) (0.65) (0.17) (0.11) (0.28) 
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Table 115. Initial Reactions and Reversals in the MSCI Argentina Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, I 991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.00 0.00 0.00 -0.00 -0.03 -0 .21 -0.44 -0.78 -0.39 

( -0.05) (-0.04) (0.02) (0.03) (-0.01) ( -0.17) ( -0. 79) ( -1.26) (-1.53) ( -0.67) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.32 -0.03 -0.15 -0 .19 0.05 0.27 0.86 0.94 0.05 -1.90 -1.83 

(-0.18) ( -0.50) ( -0.55) (0.13) (0.63) (1.47) (1.03) (0.05) (-1.05) ( -0.89) 

2 -0.32 0.12 0.31 0.08 0.06 0.24 0.48 -0.27 -1.14 -1.51 -1.85 
(0.71) (1.31) (0.26) (0.16) (0.61) (0.88) (-0.33) ( -1.07) (-1.08) (-1.10) 

5 -0.09 0.08 0.22 0.20 0.09 -0.11 -0.26 1.38 1.49 2.26 3.20 
(0.49) (0.94) (0.68) (0.25) ( -0 .28) ( -0.46) ( I. 78) ( 1.42) (1.45) ( 1.80) 

6 0.16 0.00 -0.14 -0.13 -0 .20 -0.28 -0.51 -1.09 -0.98 -2 .77 -2 .31 
(0.01) (-0.65) (-0 .53) ( -0.68) (-0.80) ( -0.89) (-1.25) ( -0.85) (-1.70) (-1.24) 

9 0.37 0.01 -0.03 -0.01 -0.09 -0.09 -0.51 -0.19 -1.04 -1.46 -1.27 
(0.03) (-0.12) (-0.04) ( -0.25) (-0.21) (-0 .91) ( -0.20) (-0.83) ( -0.80) ( -0.64) 

I 0 (Smallest) -0 .22 -0.24 -0.40 -0.53 -0.65 -0.58 -0.73 -1.90 -3.64 -4.78 -5 .30 
{-1.31) {-1.472 {-1.57) {-1.80) { -1.45) ______0 .23) (-2 .28) (-3 .22) ( -2 .84) (-2.72) 
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Notes for table 115: 

Relative returns are computed by subtracting the abnormal initial and reversal returns for the MSCI Argentina Index, computed using the mean-adjusted method, 
from the abnormal initial and reversal returns for the MSCJ World Index, computed using the mean-adjusted method. The days of the relative over- or 
underreactions are the days of a global overreaction, as presented in table 91 . 
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Table 116. Initial Reactions and Reversals in the MSCI Australia Index Relative to the MSCI World Index Denominated in U.S . Dollars Over the Period November I, 1991 to 
December 31 . 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 

Aggregate -0.00 -0.00 -0.01 -0 .01 -0.02 -0.02 -0.07 -0.22 -0 .39 -0.66 -0.73 

(-0.15) ( -0.28) ( -0.30) ( -0 .35) ( -0.42) (-1.01) (-2.33) (-3 .25) (-3 .79) (-3 .64) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.61 0.25 0.21 0.24 0.29 0.26 0. 17 -0 .28 -0.74 -1.62 -1.93 

(2 .69) (1 .67) (1.50) (1.61) ( 1.23) (0.59) ( -0.90) (-1.84) ( -2 .57) ( -2.55) 

2 -0.25 0.22 0.24 0. 15 0.09 0. 19 0.21 0.06 -0.37 -1.15 -I. 15 
(2.83) ( 1.92) ( 1.06) (0.58) (1.05) (0 .89) (0.19) (-0.90) ( -2 .02) ( -1.85) 

5 0.11 -0.15 -0 .15 -0.07 0.05 0.17 0.44 0.36 -0.04 0.64 0.80 
(-2.10) (-1.43) (-0.55) (0.38) ( 1.08) (2 .09) ( 1.15) (-0.09) (1.14) ( 1.22) 

6 -0.03 0.00 0.01 -0.02 -0.08 -0.01 -0.14 -0.35 -0.49 -1.17 -1.10 
(-0.03) (0.07) (-0.17) ( -0.48) (-0.08) ( -0.68) (-1.16) ( -1.38) ( -2 .28) (-1.73) 

9 0.29 -0.16 -0.12 -0.17 -0.17 -0.34 -0.51 -0.74 -0.26 -0.94 -1.04 
(-2 .06) ( -1.05) ( -1.17) (-1.04) ( -2.08) ( -2.48) (-2.25) (-0.64) (-1.72) (-1.58) 

I 0 (Smallest) 0.55 -0.30 -0.27 -0.38 -0.44 -0.44 -0.47 -0.56 -0 .74 -1.72 -1.74 
(-3 .17) ( -2.28) ( -2.47) ( -2.55) ( -2.36) (-2. 10) (-1.72) (-1.71) (-2.91) (-2 .61) 

312 



Table 117. Initial Reactions and Reversals in the MSCI Austria Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 

Aggregate -0 .01 -0 .01 -0.02 -0.03 -0.03 -0.04 -0 .09 -0.18 -0.18 -0.15 -0.13 

( -0.46) (-0 .58) (-0.62) (-0.70) ( -0. 79) (-1.13) ( -1.59) ( -1.40) (-0.93) ( -0. 70) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 

I (Largest) -0 .54 0.13 0.17 0.15 0.04 -0.01 -0 .35 -0.22 -0.07 -0.50 -0.48 
(1 .79) (1.66) ( 1.08) (0.27) ( -0.06) (-1.54) ( -0.57) (-0.17) ( -0.89) ( -0. 79) 

2 -0.05 -0.05 -0.03 -0 .02 0.00 0.14 -0.09 -0.01 0.19 0. 13 0.45 
( -0.60) (-0.31) (-0.19) (0.03) (0.97) (-0.43) (-0.03) (0.45) (0.28) (0.83) 

5 -0.04 -0.01 0.07 0.02 0.11 0.26 0.46 0.46 0.14 0.70 0.68 
( -0.17) (0.60) (0.15) (0.72) ( 1.47) (I. 78) ( 1.21) (0.31) (1.40) ( 1.16) 

6 -0.02 -0.05 -0.07 -0.03 -0.05 -0.07 -0.06 -0.06 -0. 13 -0 .11 -0.21 
( -0.66) ( -0.68) (-0.21) (-0.34) (-0.41) ( -0.24) (-0.17) (-0.34) ( -0.24) ( -0.40) 

9 0.19 0.09 0.06 -0.02 0.03 -0.05 -0.05 -0.54 -0.18 -0.39 -0.29 
(1.13) (0.49) (-0.15) (0 .22) ( -0 .28) (-0.19) ( -1.58) ( -0.45) (-0.73) (-0.51) 

I 0 (Smallest) 0.29 -0.18 -0.14 -0. 17 -0.21 -0.28 -0 .35 -0.38 -0.18 -0.04 -0.38 
(-2.01) ( -1.20) (-1.27) ( -1.38) (-1.59) (-1.52) (-1.12) ( -0.42) ( -0.07) ( -0.56) 
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Table 118. Initial Reactions and Reversals in the MSCI Canada Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31. 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0 01 -0.01 -0.01 -0.02 -0 .03 -0.07 -0.05 0.10 0. 10 

(-0. 14) ( -0.23) (-0.29) (-0.33) ( -0.39) ( -0.53) (-0.74) (-0.46) (0.69) (0.64) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.50 -0.06 -0.07 -0.05 -0 .19 -0.21 -0.37 -0.58 -0.69 -0.24 -0.32 

(-1.06) ( -0.89) ( -0.49) (-1.75) (-1.63) (-1.91) ( -2.03) (-1.92) ( -0.53) (-0.56) 

2 -0.15 -0.07 -0.11 -0.14 -0.11 -0.19 -0.20 -0.34 -0.61 -0.98 -1.07 
( -1.27) (-1.42) (-1.33) ( -0.85) (-1.35) (-1.04) (-1.18) (- 1.75) ( -2.19) (-2. 13) 

5 -0.04 -0.07 -0 .09 -0.05 -0.04 -0.12 -0.08 0.04 0.21 0.68 0.58 
(-1.37) (-1.34) ( -0.60) ( -0.34) (-0.87) ( -0.40) (0.13) (0.63) ( 1.50) ( 1.07) 

6 0.10 0.01 0.01 0.02 0.09 0.16 0.15 0.02 0.02 0.26 0.08 
(0.22) (0.15) (0.25) (0.85) (1.37) (0.96) (0.08) (0.07) (0.58) (0.15) 

9 0.15 0.00 0.05 -0.01 0.05 0.04 0. 15 0.06 0.52 0.17 0.33 
(-0.08) (0.57) (-0.14) (0.39) (0.32) (0 .73) (0.21) (1.55) (0.37) (0.62) 

I 0 (Smallest) 0.29 0.09 0.07 0.05 0.00 -0.06 -0.36 -0.25 -0.61 -0.87 -1.18 
(1.57} {0.83} {0.46} {0.01} {-0.442 {-2.202 {-0.91} { -1.972 ( -1.87L_____(-2.18) 
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Table 119. Initial Reactions and Reversals in the MSCI Denmark Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31. 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 /0 20 30 50 60 
Aggregate 0.01 0.01 0.01 0.02 0.03 0.04 0.08 0.17 0.25 0.42 0.44 

(0.23) (0.36) (0.4 7) (0.58) (0.69) (0.99) ( 1.69) (2 .02) (2 .47) (2.35) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.44 0.10 0.12 0.04 -0.09 -0.09 -0 .36 -0.13 0.16 -0.43 -0.98 

(1.13) (0.96) (0.24) ( -0.48) ( -0.47) (-1.43) (-0.37) (0.39) ( -0.68) (-1.54) 

2 -0.11 -0.03 0.00 0.11 0.29 0.34 0.29 0.35 0.39 0.31 0.95 
(-0.43) (0.01) (0.68) ( 1.48) ( 1.61) (1.24) ( 1.08) (0 .98) (0.60) (1.65) 

5 -0 .06 0.02 0.10 0.14 0.10 0.28 0 00 0.30 0.48 0.78 0.70 
(0.26) (0.83) (0.93) (0.58) ( 1.69) (0.02) (0.94) ( 1.15) ( 1.37) (1.13) 

6 0.03 -0.13 -0.10 -0.07 0.01 0.07 0.18 -0.01 0.19 0.32 0.08 
(-1.91) (-1.01) (-0.57) (0.06) (0.40) (0.82) ( -0.03) (0.45) (0.60) (0.14) 

9 0.27 0.02 -0.04 0.01 -0.02 -0.07 -0.04 -0.08 0.23 1.07 1.13 
(0 .20) (-0.37) (0.09) (-0.15) ( -0.36) (-0. 14) (-0.24) (0.57) (2.01) ( 1.82) 

I 0 (Smallest) 0.33 -0.10 -0.08 -0.23 -0.31 -0.41 -0.29 -0.31 -0.38 -0.59 -0.64 
( -1.27} (-0.66} (-1.49} (-1.81} (-2.18} (-1.~1}_ (-0.92) (-0.90) ( -0.98) (-0.99) 
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Table 120. Initial React ions and Reversals in the MSCI France Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.01 -0.01 -0.01 -0.02 -0 04 -0.13 -0.23 -0.33 -0.36 

(-0.14) (-0.19) ( -0.26) ( -0.30) ( -0.33) ( -0.65) (-1.47) (-2.16) (-2 .31) (-2 .21) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.22 -0.01 -0.08 -0.10 -0.15 -0.17 -0.08 -0.20 -0.66 -1.38 -1.64 

(-0.15) ( -0. 79) (-0.74) (-0.99) (-1.02) ( -0.40) ( -0.68) (-1.88) ( -2. 70) (-2 .82) 

2 0.00 0.02 0.06 0.01 0.02 -0.01 -0.19 -0.67 -0.41 -0.47 -0.55 
(0.34) (0.56) (0.05) (0.16) (-0.10) (-1.09) (-2.68) (-1.32) (-1.11) (-1.15) 

5 -0.04 0.11 0.17 0.16 0.11 0.24 0.53 0.44 0.45 0.77 0.39 
(I. 75) (I. 75) (1.33) (0.89) ( 1.75) (2.64) ( 1.67) ( 1.34) ( 1.69) (0. 75) 

6 -0.08 0.02 0.04 -0.01 -0.09 -0.23 -0.32 -0 .61 -0.57 -0.68 -0.91 
(0.24) (0.38) (-0.12) (-0.69) (-1.62) (-1.58) ( -2 .39) (-1.91) ( -1.56) (-1.81) 

9 0.07 -0.02 -0.11 0.00 -0.05 0.00 -0.19 -0.06 0.11 -0.36 -0.16 
( -0.22) (-1.09) (0.02) ( -0.39) (0.00) (-0.94) ( -0 .20) (0.35) ( -0.80) (-0.33) 

I 0 (Smallest) 0.07 -0.12 -0.02 0.02 0.14 0.09 0.09 -0.22 -0.50 -1.07 -1 .29 
(-1.64) (-0.25) (0.21) ( 1.08) (0.61) (0.49) ( -0. 78) (- 1.41) ( -2.05) (-2.17) 
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Table 121. Initial Reactions and Reversals in the MSCI Germany Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 3 I, 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 IO 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 -0 .04 -0.05 -0.13 -0.17 

(0.01) (0.02) (0.02) (0.01) (0.01) ( -0.09) ( -0.38) ( -0.40) ( -0.80) ( -0.94) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.25 0.18 0.17 0.17 0.11 0.09 -0.05 -0 .21 -0.45 -1.41 -1.58 

(2.46) ( 1.98) (1 .59) (0.82) (0.61) ( -0.29) ( -0.67) (-1.16) ( -2.39) (-2 .44) 

2 -0.15 0.15 0.10 0.16 0.04 0.13 -0.04 -0.44 -0.46 -0.28 0.15 
(2 .35) ( 1.16) (1.45) (0.27) (0.88) ( -0.22) (-1.35) (-I. II) (-0.5 1) (0.25) 

5 0.05 0.00 0.08 0.10 0.03 0.07 0.12 0.09 -0.12 0.51 0.40 
(0.05) (0.85) (0.97) (0 .26) (0.52) (0.63) (0.30) ( -0.32) (0.96) (0.68) 

6 0.00 -0.01 0.00 0.06 0.02 -0.01 -0.02 -0.20 0.21 0.25 0.15 
(-0.10) (0.04) (0.68) (0.17) (-0.04) (-0.12) ( -0.62) (0.5 1) (0.50) (0.26) 

9 0.16 -0.02 -0.08 -0.03 0.03 0.04 -0.23 -0.02 0.26 -0.08 -0.47 
( -0.27) (-0.81) ( -0.24) (0.25) (0.27) ( -1.18) (-0.08) (0.75 ) ( -0.17) ( -0 .87) 

I 0 (Smallest) 0.12 -0.26 -0.14 -0.24 -0.11 -0.20 -0.09 -0.01 -0.02 -0.68 -0.73 
( -2.68) ( -1.36) (-1.94) (-0.82) (-1.31) (-0.41) (-0.04) ( -0.05) (-1.13) ( -1.09) 

3 17 



Table 122. Initial Reactions and Reversals in the MSCI Greece Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.02 -0.03 -0.03 -0.04 -0.08 -0.14 -0.02 0.19 0.30 

(-0.21) (-0.29) (-0.36) (-0.41) (-0.47) (-0.63) ( -0.67) (-0.56) (0.49) (0.72) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.81 -0.13 -0.07 -0.07 -0.12 -0.23 -0.64 -0.46 -0.64 -1.40 -2.00 

( -1.07) (-0.37) (-0.33) (-0.43) (-0.68) ( -1.35) (-0.63) (-0.68) (-1.03) ( -1.30) 

2 -0.26 -0.23 -0.28 -0.30 -0.24 -0.20 -0.27 -0.85 -1.69 -1.30 -1.30 
(-1.99) (-1.54) (-1.26) (-0.86) (-0.72) ( -0.63) (- 1.27) (-1.99) (-1.09) (-1.05) 

5 0.22 0.11 0.13 0.01 -0.04 0.04 -0.27 -1.34 -0.74 -1.05 -0.26 
(0.96) (0.71) (0.04) (-0.15) (0.13) (-0.63) (-1.86) ( -0.81) ( -0.82) (-0.19) 

6 0.24 0.15 0.08 0.23 0.13 0.12 0.32 0.67 0.75 2.14 2.35 
(1 .05) (0.43) (1.04) (0.54) (0.42) (0.76) ( 1.00) (0.88) ( 1.85) ( 1.95) 

9 0.23 0.15 0.04 0.08 0.00 0.09 0.25 0.91 1.24 1.43 1.69 
(I. II) (0.22) (0.34) (0.02) (0.33) (0.60) (1 .39) ( 1.42) ( 1.19) ( 1.30) 

I 0 (Smallest) 0.66 -0.25 -0.41 -0.38 -0.44 -0.60 -0.82 0.19 0.12 0.18 -0.89 
(-_1_ .54) .. (-1.89} {-_1.<1<1). _j-l.J2) (-1.89) (-1.71) (0.26) (0.12) (0.13) (-0.59) 
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Table 123. Initial Reactions and Reversals in the MSCI Hong Kong Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 

Aggregate -0.01 -0.01 -0.01 -0.03 -0.04 -0.05 -0.15 -0.36 -0.75 -1 .72 -1 .95 

(-0.14) ( -0.25) (-0.37) ( -0.47) (-0.59) (-1.16) (-1.84) (-3.01) ( -4.80) (-4 .84) 

Decile Portfolio Initial Reaction I 2 3 4 5 IO 20 30 50 60 
I (Largest) -0.24 0.49 0.40 0.44 0.46 0.37 0.46 0.45 -0.61 -2.20 -2 .33 

(2.84) (1.95) ( 1.83) (1.59) (1.11) ( 1.17) (0. 78) ( -0.80) (-1.79) (-1.77) 

2 -0.25 0.17 0.26 0.16 0.01 0.23 0.09 -0.90 -1.65 -2 .70 -3 .16 
(1.50) ( 1.62) (0. 74) (0.05) (0.84) (0.22) (- 1.32) (-1.83) ( -2 .20) ( -2 .25) 

5 0.09 -0.11 -0.18 -0.15 -0.08 0.00 0.11 0.60 0.24 1.24 1.62 
( -1.00) (-0.97) (-0.62) (-0.29) (0.01) (0.29) ( 1.02) (0.31) ( 1.15) ( 1.32) 

6 0.13 0.05 0.09 -0.09 -0.28 -0.29 -0.27 -0.50 -0.71 -1.77 -2.12 
(0.45) (0.60) (-0.43) (-1.08) ( -0.88) (-0.67) (-0.77) (-1.01) (-1.71) (-I. 77) 

9 0.24 -0.12 -0.15 -0.12 -0.25 -0.39 -0.79 -1.28 -1.09 -3 .19 -3 .93 
( -1.08) ( -0.86) ( -0.53) (-0.92) (-1.31) (-1.89) (-I. 97) (-1.33) ( -2.68) ( -2 . 92) 

I 0 (Smallest) 0.00 -0.51 -0.29 -0.32 -0.29 -0.33 -0.22 -0.85 -1.96 -5 .80 -6.06 
(-2.97) ( -1.36) - (:_)_]~)__- (-0,921 (-I. I 0) ( -0.46) (-1.28) (-2.15) (-4.65) (-4.43) 
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Table 124. Initial Reactions and Reversals in the MSCI Italy Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November 1, 1991 to 
December 31 , I 997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.01 0.01 0.02 0.04 0.05 0.13 0.46 0.65 

(0.04) (0.04) (0.09) (0.14) (0.19) (0.33) (0.26) (0.54) ( 1.54) (I. 98) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.37 0.05 -0.03 0.13 0.24 -0.04 -0.33 -0.55 -0. 15 1.01 1.71 

(0.42) ( -0.21) (0.71) ( 1.06) (-0.15) (-0.79) (-0.84) ( -0.20) ( 1.05) ( 1.51) 

2 -0.22 -0.11 -0.23 -0.23 -0. 16 -0.07 -0.16 -0.64 -0.65 -0.25 0.30 
(-0.96) (-1.38) (-1.13) ( -0. 73) (-0.25) ( -0.38) (-0.97) (-0.81) (-0.26) (0.28) 

5 0.01 -0.01 0.09 -0.06 -0.37 -0.45 -0.17 -0.34 -0.56 -0.24 0.10 
(-0.11) (0.52) (-0.29) (-1.50) ( -1.52) (-0.37) ( -0.49) (-0.67) (-0.24) (0.09) 

6 -0.10 -0.15 -0.13 -0.16 -0.11 0.03 -0.02 -0.02 0.04 -0.25 -0.71 
( -1.27) ( -0. 76) ( -0. 76) ( -0.45) (0.13) ( -0.05) (-0.04) (0.05) ( -0.28) (-0.71) 

9 O. I8 -0.01 0.06 -0.01 0.03 0.01 -0.13 -0.45 0.03 1.67 2.57 
( -0.04) (0.37) ( -0.03) (0.10) (0.03) ( -0.32) ( -0. 79) (0.05) ( I. 93 ) (2.68) 

I 0 (Smallest) 0.16 0.02 0.24 0.27 0.35 0.49 0.97 0.91 0.96 1.33 1.99 
(0.182 ( 1.23 2 (1.142 { 1.332 {I. 722 (2 .19) ( 1.38) (1.14) ( 1.27) ( 1.85) 
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Table 125. Initial Reactions and Reversals in the MSCI Japan Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.01 -0.02 -0.03 -0.03 -0.05 -0.08 -0.12 -0.42 -0.54 

(-0. 19) (-0.28) (-0.40) (-0.49) ( -0.55) ( -0.58) ( -0.59) (-0.66) (-1.58) (-1.75) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 0.83 0.21 0.31 0.31 0.43 0.44 0.53 1.05 1.40 2.19 1.89 

(I. 92) (2 .22) (1.91) (2.37) (1.95) ( 1.57) (2.14) (2.18) (2.32) (1.71) 

2 0.12 0.15 0.23 0.22 0.15 0.33 0.67 0.73 0.66 0.60 0.18 
( 1.49) ( 1.61) ( 1.44) (0.86) ( 1.63) (2 .51) ( 1.81) ( 1.16) (0.66) (0.18) 

5 0.06 -0.02 -0.12 -0.18 -0.14 -0.22 -0.38 -0.26 -0.43 -1.46 -1.65 
(-0.27) ( -1.06) ( -1.39) (-0.96) ( -1.37) (-1.56) (-0.65) (-0.81) (-1.77) (-1.72) 

6 0.04 -0.01 -0.13 -0.06 0.03 0.09 0.12 0.35 0.28 0.55 0.81 
(-0.13) (-1.13) (-0.39) (0.21) (0.51) (0.48) (0.85) (0.51) (0.67) (0.84) 

9 -0.34 -0.14 -0.26 -0.27 -0.43 -0.53 -0.29 -0.46 -1.14 -1.33 -1.31 
(-1.68) (-2.15) (-1.98) ( -2 .69) (-3 .08) (-1.14) (-1.11) ( -2.06) (-1.60) (-1.39) 

I 0 (Smallest) -0 .52 -0.24 -0.26 -0.20 -0.19 -0 .21 -0.28 -0.65 -0.30 0.33 0.38 
{-2.62} {-1.88} {-1.18} { -0. 96} { -0.94} {-0.97) (-1.53) ( -0.48) (0.34) (0.33) 
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Table 126. Initial Reactions and Reversals in the MSCI Mexico Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31, 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.02 -0.03 -0.04 -0.60 -0.13 -0.31 -0.43 -0.27 0.10 

(-0.14) (-0.22) (-0.31) (-0.40) ( -0.48) (-0.67) (-1.00) (-1.01) (-0.41) (0.13) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.19 0.16 0.12 0.06 0.02 0.31 0.28 1.13 1.29 3.48 5.17 

(0.84) (0.50) (0.21) (0.06) (0.78) (0.48) (1.13) (0.92) (1.56) (1.92) 

2 -0.24 -0.31 -0.31 -0.54 -0.71 -0.46 -0.41 -1.86 -3 .31 -4.04 -4.93 
( -1.85) (-1.36) (-1.71) (-1.72) (-1.01) ( -0. 70) (-1.84) (-2 .33) (-1.90) (-1.94) 

5 0.04 0.25 0.16 0.14 0.05 -0.16 -0.35 0.67 1.62 2.66 3.53 
( 1.65) (0.69) (0.48) (0.13) ( -0.42) ( -0.64) (0.82) ( 1.50) ( 1.50) (I. 73) 

6 -0.09 -0.10 -0.31 -0.40 -0.56 -0.66 -0.79 -1.68 -1.43 -1.51 -0.69 
(-0.70) (-1.35) (-1.51) (-1.90) (-1.89) (-1.25) ( -1.69) (-1.13) (-0. 76) ( -0.29) 

9 0.14 -0.06 -0.09 0.07 0.06 0.08 -0.31 -0.21 -0.60 -1.45 -2.01 
( -0.45) ( -0.40) (0.25) (0.19) (0.21) (-0.52) (-0.21) ( -0.40) (-0.60) (-0.71) 

I 0 (Smallest) -0.03 0.11 0.08 0.03 -0.03 -0.38 -0 .15 -0.24 -1.09 -0.73 -0.33 
{0.66} {0.33} {0. 13} {-0.10} {-1.19} ( -0.29} {-0.28) (-0.85) (-0.37) (-0.14) 
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Table 127. Initial Reactions and Reversals in the MSCI Netherlands Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 199I to 
December 31, 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.01 0.01 0.01 0.01 0.01 -0.01 -0.03 -0.06 -0.08 

(0.12) (0.22) (0.28) (0.30) (0.32) (0.25) (-0.20) (-0.45) (-0.58) ( -0.65) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.30 0.03 -0.0 1 0.00 -0.07 -0.14 -0.25 -0.32 -0.39 -1.13 -1.39 

(0.46) (-0.13) (0.04) ( -0. 73) (-1.23) (-1.71) (-1.63) (-1.79) (-3 .12) ( -3 .27) 

2 -0.04 0.07 0.15 0.15 0.14 0. 15 0.22 0.08 0.04 -0.20 0.02 
( 1.14) ( 1.83) ( 1.49) (1.30) ( 1.28) ( 1.52) (0.41) (0.16) ( -0.56) (0.04) 

5 0.02 0.04 0.10 0.09 0.17 0.24 0.48 0.42 0.34 0.66 0.68 
(0. 77) ( 1.54) (1.06) (1.92) (2.32) (3.55) (2.19) (1.43) ( 1.94) ( 1.68) 

6 0.09 -0.04 -0.08 -0.09 -0.07 -0.08 -0.20 -0.01 0.07 0.10 0.08 
(-0.73) (-1.16) ( -1.05) (-0.70) ( -0.82) (-1.44) ( -0.08) (0.32) (0.34) (0.22) 

9 0.11 -0.01 -0.07 -0.03 O.D3 0.05 -0.25 -0.32 -0.18 -0.19 -0.45 
(-0. 12) ( -0.87) (-0.31) (0.29) (0.44) ( -1.89) (-I. 97) ( -0.92) (-0.75) (-1.49) 

I 0 (Smallest) 0.07 -0.13 -0.03 -0.06 -0.13 -0.23 -0.32 -0.38 -0.69 -0.96 -1.13 
(-1.68) {-0.31} {-0.55} (-0.9n__{:ll_& ___ (-2.01) (-1.81) ( -2 . 92) ( -2 .96) (-2.92) 
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Table 128. Initial Reactions and Reversals in the MSCI Norway Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.00 -0.00 -0.01 -0.05 -0.13 -0.19 -0. 13 0.02 

(0.05) (0.09) (0.04) (-0.06) (-0.17) (-0.51) (-0.99) (-1.14) ( -0.53) (0.08) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.34 -0.03 -0.11 -0.13 -0.13 -0.07 -0.42 -0.55 -0.75 -1.28 -1.38 

( -0.30) (-0.72) (-0.73) (-0.62) (-0.28) ( -1.37) (-1.16) (-1.25) (-1.51) ( -1.38) 

2 -0. 10 0.13 0.10 0.14 0. 17 0.19 0.13 -0.15 -0.31 -1.02 -0.61 
( 1.1 0) (0.68) (0.87) (0.94) (0.94) (0.50) ( -0.39) (-0.60) (-1.37) (-0.72) 

5 -0.02 -0.04 -0.09 -0. 17 -0.15 -0.19 -0.34 -0.43 -0.73 0.17 0.32 
( -0.38) (-0.73) ( -1.02) (-0.83) (-0.94) (-1.18) (-1.07) ( -1.38) (0.23) (0.39) 

6 0.12 -0.07 -0.12 -0.16 -0.19 -0.03 -0.28 -0.42 -0.81 -1.19 -0.96 
(-0.90) ( -0.93) (0.99) (-1.06) (-0.17) ( -0. 96) (-0.99) (-1.58) (-1.52) ( -1.08) 

9 0. 13 -0.12 -0.13 0.07 -0.02 -0.12 -0.11 -0.08 O.o7 0.68 0.82 
( -1.49) (-1.09) (0.49) (-0.10) (-0.62) ( -0.37) (-0.17) (0.13) (0.82) (0.88) 

I 0 (Smallest) 0. 13 -0.18 -0.06 -0.36 -0.43 -0.46 -0.43 -0.76 -1.38 -1.10 -2 .30 
{-1.72} { -0.40} {-1.95} {-2.10} ( -2.04 }_____i-1.4 7) (-1.59) (-2.16) (-1.19) (-2.18) 
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Table 129. Initial Reactions and Reversals in the MSCI Portugal Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.01 0.01 0.01 0.02 0.02 0.03 O.Q3 -0 .01 -0.03 -0.05 -0.13 

(0.27) (0.35) (0.39) (0.42) (0.43) (0.39) (-0.08) (-0.14) (-0.19) (-0.46) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.60 -0.01 0.14 0.24 0.14 -0.04 -0.37 -0.59 -0.70 -1.33 -2 .26 

(-0.16) ( 1.08) (1.51) (0.76) (-0.18) ( -1.56) ( -1 .50) ( -1.29) (-1.54) (-2.31) 

2 -0.38 -0.10 -0.03 0.05 0.05 0.19 0.07 -0.42 -0.94 -1.44 -1.33 
(-1.24) (-0.25) (0.31) (0.30) (0.99) (0.25) (-0.95) (-1.69) (-1.84) ( -1.52) 

5 0.10 0.11 0.14 0.15 0.23 0.28 0.11 0.32 -0.14 -0.20 -0.05 
( 1.53) ( 1.18) (1.03) ( 1.40) ( 1.46) (0 .37) (0.70) (-0.24) ( -0.24) (-0.06) 

6 0.00 -0.04 -0.15 -0.02 0.00 O.Ql o.oz 0.29 0.96 1.05 0.86 
(-0.62) (-1.21) ( -0. I I) (0.01) (0.04) (0.05) (0.64) ( 1.58) ( 1.28) (0.93) 

9 0.35 0. 15 0.07 -0.01 -0.01 -0.02 -0.02 -0.13 -0.27 -0.82 -0.86 
(2.01) (0.65) ( -0.08) ( -0.08) (-0.12) ( -0.09) ( -0.34) ( -0.50) (-1.11) (-1.05) 

I 0 (Smallest) 0.55 -0.10 -0.07 -0.14 -0.31 -0.45 -0.66 -1.00 -1.35 -1.88 -2 .58 
{-1.00} { -0.57} { -0.82} {-1.58} { -2.0_§1__ H(-2.18) (-2.32) ( -2.33) (-2.15) ( -2.56) 
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Table 130. Initial Reactions and Reversals in the MSCI Spain Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, I991 to 
December 31, 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.04 0.09 0.11 0.17 

(0.03) (0.07) (0.05) (0.04) (0.05) (0.10) (0.27) (0.54) (0.45) (0.66) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.11 0.10 0.19 0.31 0.20 0.12 0.04 0.15 0.14 -0.70 -1.17 

( 1.16) ( 1.50) (2.20) ( 1.15) (0.59) (0.14) (0.32) (0.24) (-0.81) (-1.24) 

2 -0.03 0.01 -0.10 -0.15 -0.12 -0.01 -0.39 -0.69 -0.85 -0.55 -0.36 
(0.15) (-0.89) ( -1.00) (-0.68) (-0.03) (-1.46) (-1.61) (-1.63) (-0.77) (-0.46) 

5 0.00 0.09 0.14 0.20 0.14 0.14 0.29 0.39 0.51 1.28 1.58 
(1.20) ( 1.17) (1.33) (0.78) (0.72) ( 1.02) (0.88) (0.87) (1.59) (I. 75) 

6 -0.02 -0.06 -0.02 -0.03 -0.14 -0.20 -0.32 -0.55 -0.54 -1.04 -1.19 
( -0. 75) (-0.14) (-0.17) ( -0.85) ( -1.03) (-1.05) (-1.24) (-0.99) (-1.41) (-1.44) 

9 0.16 0.02 0.05 0.10 -0.01 -0.11 -0.19 -0.32 -0.49 -0.64 -0. 11 
(0.18) (0.37) (0.68) (-0.04) ( -0.53) ( -0.64) (-0.71) ( -0.84) ( -0.84) (-0.13) 

I 0 (Smallest) 0.08 -0.05 0.04 0.03 -0.02 -0.05 -0.01 -0.48 -0.56 -1.35 -1.84 
(-0.62) (0.33) (0.18) (-0.13) (-0.29) ( -0.04) (-1.10) (-1.04) (-1.77) ( -2.28) 
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Table 131. Initial Reactions and Reversals in the MSCI Sweden Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.01 0.01 0.00 0.00 -0.03 -0.09 -0.10 -0.04 0.08 

(0.09) (0.1 5) (0.15) (0.08) (0.01) ( -0.35) (-0.71) (-0.57) (-0.20) (0.33) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.06 0.12 0.13 0.10 -0.05 -0.10 -0.15 -0.20 -0.12 -0.14 0.08 

( 1.21) (0.95) (0.64) ( -0.30) (-0.50) ( -0.58) ( -0.48) (-0.21) (-0.17) (0.09) 

2 0.08 0.08 0.11 0.05 0.18 0.20 -0.06 -0.26 -0.43 -1.07 -1.24 
(0.81) (0.81) (0.33) (0.90) (0.93) (-0.21) ( -0.65) (-0.84) (-1.54) ( -l.S6) 

5 0.06 -0.01 0.11 -0.04 -0.09 -0.15 -0. 18 -0.47 -0.90 0.05 0.55 
(-0.05) (0. 78) (-0.24) ( -0.52) (-0.77) (-0.65) (-1.10) (- 1.63) (0.07) (0.71) 

6 -0.03 -0.04 -0.09 -0.01 -0.03 0.00 -0.29 -0.50 -0.86 -1.61 -I.S9 
( -0.40) (-0.71) ( -0.08) ( -0.15) (0.01) (-1.08) (-1.20) ( -1.85) ( -2.36) (-1.93) 

9 -0.03 -0.04 -0.01 0.00 -0.03 0.03 -0.09 -0.36 -0.30 -0.09 0.33 
( -0.38) ( -0.05) (0.01) (-0.19) (0.14) ( -0.33) ( -0.84) (-0.61) (-0.12) (0.42) 

I 0 (Smallest) -0.01 -0.28 -0.18 -0.34 -0.50 -0.57 -0.59 -0.76 -0.79 -1.25 -1.62 
(-2.84) (- 1.32) (-2.02) (-2.68) (-2 .71) ( -2.42) (-1.93) (-1.47) (-1.61) (-1.85J 
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Table 132. Initial Reactions and Reversals in the MSCI United Kingdom Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I , 
1991 to December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.03 -0.07 -0.13 -0.09 

(0.01) (0.04) (0.08) (0.13) (0.19) (0.40) (0.36) ( -0. 77) (-0.94) (-0.56) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.24 0.01 0.02 0.00 0.03 -0.08 -0.26 -0.31 -0.41 -1.54 -1.63 

(0.12) (0.31) (0.03) (0.22) (-0.63) (-1.52) (-1.22) (-1.18) (-3 .02) (-2.73) 

2 0.00 0.00 -0.09 -0.11 -0.07 -0.07 -0.14 -0.26 -0.34 -0.77 -0.66 
(0.01) (-0.99) (-1.05) ( -0.55) (-0.52) (-0.81) ( -1.05) (-1.15) (-1.87) (-1.33) 

5 -0.06 0.01 0.03 0.04 0.07 0.21 0.15 0.13 0.37 0.72 0.91 
(0.21) (0.42) (0.39) (0.66) (1.75) ( 1.00) (0.60) (1.33) ( 1.62) ( 1.80) 

6 0.09 -0.01 -0.01 -0.01 -0.17 -0.21 -0.29 -0.42 -0.56 -0.81 -0.82 
(-0.17) (-0.14) (-0.11) (-1.64) (-1.80) ( -2.06) (-1.85) ( -2.05) (-1.90) (-1.54) 

9 -0.04 0.00 -0.02 -0.01 0.06 0.09 0.05 -0.11 -0. 23 -0.08 0.03 
( -0.02) ( -0.22) (-0.13) (0.57) (0.81) (0.31) (-0.47) (-0.75) (-0.18) (0.05) 

I 0 (Smallest) 0.16 -0 01 0.06 0.04 0.10 0.08 0.13 0.23 -0.16 -0.66 -1.00 
(-0.14) (0.6j) (0.37) (0.76) (0.52) (0.68) (0.82) ( -0.45) (- 1.23) (-1.66) 
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Table 133. Initial Reactions and Reversals in the MSCI United States Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the Mean-Adjusted Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 /0 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.06 0.23 0.28 

(0.09) (0.14) (0.21) (0.26) (0.28) (0.19) (0.28) (0.78) (2.54) (2.73) 

Decile Portfolio Initial Reaction 1 2 3 4 5 /0 20 30 50 60 
I (Largest) -0.25 -0.16 -0.22 -0.26 -0.31 -0.26 -0.28 -0.5 1 -0.62 -0.51 -0.24 

(-3.14) (-3.56) (-3 .73) (-3.82) ( -2.65) (-1.94) ( -2.57) (-2 .56) (-1.68) (-0.74) 

2 -0.02 -0.12 -0.13 -0.14 -0.12 -0.25 -0.35 -0. 18 -0. 19 0.00 0.08 
( -2.56) (-2.13) ( -2.04) ( -1.55) ( -2. 76) (-2 .91) (-1.04) (-0.8 1) (0.00) (0.23) 

5 -0.03 -0.02 -0.0 1 0.02 0.01 0.00 -0.02 -0.12 0.03 0.10 0.16 
( -0.46) (-0.13) (0.34) (0.09) (0.01) (-0.14) ( -0.65) (0.15) (0.33) (0.46) 

6 -0.02 0.03 0.08 0.05 0.06 0.05 0.10 0.01 0.02 0.03 -0.03 
(0.73) (1.58) (0.66) (0.81) (0.62) (0.91) (0.07) (0.09) (0.09) ( -0.09) 

9 0.11 0.09 0.19 0.17 0.23 0.28 0.26 0.33 0.55 0.67 0.59 
(I. 95) (3 .24) (2.54) (3 .13) (3 .80) (2.21) ( 1.81) (2.38) (2 .25) ( 1.81) 

10 (Smallest) 0.19 0.21 0.15 0.17 0.16 0.18 0.12 0.33 0.30 0.54 0.63 
.Q...2()L_ (2.06} (2.03} (I. 72} (I . 79) (0.89) ( 1.88) ( 1.41) (1.99) (2.08) 
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Table 134. Initial Reactions and Reversals in the MSCI Argentina Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, I99I 
to December 3 I, 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate O.OI 0.01 0.02 0.02 0.03 0.03 0.03 0.06 0.05 0.00 0.19 

(0. 15) (0.22) (0.25) (0.26) (0.27) (0.18) (0.27) (0.19) (0.01) (0.53) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.16 -0.02 -0.13 -0.07 -0.27 -0.22 -0.26 -0.20 -0.41 0.31 0.36 

(-0.11) ( -0.50) (-0.24) (-0.78) (-0.63) (-0.56) (-0.31) ( -0.59) (0.29) (0.30) 

2 -0.14 0.38 0.53 0.35 0.41 0.30 0.54 0.71 0.58 -0.45 -0.19 
(2 .34) (2.49) ( 1.40) ( 1.35) (0.91) ( 1.17) (1.03) (0.67) (-0.42) (-0.18) 

5 0.20 -0.01 -0.15 -0.16 0.02 0.42 0.9I 1.16 1.32 1.02 1.82 
(-0.10) (-0.61) (-0.53) (0.07) ( 1.06) (1.74) (1 .82) (I. 76) ( 1.00) ( 1.65) 

6 0.18 -0.18 -0.12 -0.20 0.11 -0.10 -0.11 0.73 1.36 2.52 2.74 
( -0. 95) ( -0.53) ( -0.80) (0.36) ( -0.28) ( -0.24) ( 1.28) (1.64) (2.29) (2.51) 

9 -0. IO 0.29 0.11 0.25 0.32 0.25 -0.21 -0.18 -0.38 -0.84 -0.65 
(1.81) (0.56) (0.96) ( 1.08) (0.64) (-0 .42) (-0.23) ( -0.43) ( -0.79) ( -0.57) 

I 0 (Smallest) -0.19 -0.38 -0.42 -0.61 -0.73 -0.54 -0.23 -0.99 -1 .77 -1.51 -0.58 
(-1.87) (-1.64) (- 1.91) (-2 .20) ( -1.57) ( -0.49) (-1.56) ( -2.39) (-1.41) ( -0.50) 
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Notes for table 134: 

Relative returns are computed by subtracting the abnormal initial and reversal returns for the MSCI Argentina Index, computed using the ARIMA method, from 
the abnormal initial and reversal returns for the MSCI World Index, computed using the ARJMA method. The days of the relative over- or underreactions are the 
days of a global overreaction, as presented in table 92. 
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Table 135. Initial Reactions and Reversals in the MSCI Australia Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 -0.06 -0.13 -0.23 -0.30 

(-0.00) (-0.03) (-0.05) (-0.06) (-0.08) (-0.23) ( -0.92) (-1.59) (-2 .21) ( -2.61) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.62 0.54 0.51 0.53 0.52 0.55 0.46 O.D7 0.01 -0.33 -0.34 

(6.4 I) ( 4.41) (4.05) (3 .55) (3.30) (2.27) (0.30) (0.05) ( -0.86) (-0.80) 

2 -0.35 0.27 0.23 0.23 0.28 0.26 0.31 0.50 0.19 -0.10 0.09 
(3.89) (2.34) (2.11) (2.24) (I. 97) (I. 70) (2.39) (0.72) (-0.30) (0.27) 

5 0.08 -0.01 0.09 0.18 0.21 0.23 0.28 0.18 -0.05 0.31 0.13 
(-0.21) ( 1.07) (1.74) (1.75) ( 1.83) (1 .87) (0.85) (-0.21) (0.91) (0.38) 

6 0.12 0.01 0.02 -0.07 -0.08 -0.06 -0.09 -0.07 -0.05 0.10 -0.13 
(0.09) (0.25) (-0.71) (-0.71) (-0.47) ( -0.55) ( -0.34) (-0.19) (0.31) ( -0.35) 

9 0.16 -0.22 -0.21 -0.18 -0.21 -0.24 -0.14 -0.26 0.00 -0.36 -0.18 
( -4 .07) (-2.61) ( -1.80) ( -1.85) (-1.89) (-0.85) (-1.11) ( 1.23) (-I. 13) ( -0.48) 

10 (Smallest) 0.59 -0.59 -0.53 -0.69 -0.68 -0.70 -0.56 -0.88 -1.04 -1.33 -1.52 
(-6.99) (-5.68) (-5 .80) (-5.54) (-5 .11) (-3.16) (-3.76) (-3.73) ( -3 .64) (-3 .54) 
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Table 136. Initial Reactions and Reversals in the MSCI Austria Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November 1, 1991 to 
December 31, 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 
Initial Reaction 1 1 3 4 5 10 10 30 50 60 Aggregate -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 -0.02 -0.03 0.00 0.03 

( -0.03) (-0.05) (-0.07) (-0.09) (-0.11) (-0.20) (-0.19) (-0.26) (0.01) (0.24) Decile Portfolio Initial Reaction 1 1 3 4 5 10 10 30 50 60 I (Largest) -0.56 0.32 0.22 0.34 0.25 0.18 0.05 0.21 0.20 0.34 0.64 (3 .80) (2.24) (2.73) (1.91) ( 1.27) (0.25) (0.71) (0.58) (0.78) (1.50) 

2 -0.31 0.08 0.10 0.07 0.14 0.20 0.14 0.43 0.35 -0.18 -0.30 (1 .30) ( 1.22) (0.63) ( 1.15) ( 1.49) (0.83) ( 1.62) ( 1.19) (-0.45) (-0. 71) 

5 -0.04 -0.05 -0.08 -0.10 -0.12 -0.13 -0.21 -0.14 -0.17 0.37 0.33 ( -0. 79) (-0.92) (-1.01) ( -1.07) ( -1.07) (-1.09) (-0.47) ( -0.49) (0.97) (0.77) 

6 0. 12 0.05 0.05 -0.12 -0.09 -0.16 0.06 -0.04 0.32 0.52 0.36 (0.84) (0.50) (-1.15) (-0.78) (-1.13) (0.28) (-0.14) (0.95) ( 1.33) (0.81) 

9 0.29 -0.10 -0.08 -0.06 -0. 16 -0.22 -0.33 -0.48 -0.29 -0.25 -0.12 (-1.86) (-1.02) ( -0.60) (-1.34) (-1.73) ( -2 .02) (-1.83) (-0.90) (-0.60) ( -0.26) 

10 (Smallest) 0.36 -0.26 -0.11 -0.26 -0.22 -0.25 -0.31 -0.79 -0.78 -0.85 -0.91 (-2 .73} {-1.16} {-2.15} {-1.66} (-1.73} {-1.63) {-2.93} { -2.22} {-2.14} { -2.27) 
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Table 137. Initial Reactions and Reversals in the MSCI Canada Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 0.01 0.06 O.o7 

( -0.06) (-0.10) (-0.10) (-0.12) (-0.12) ( -0.06) (0.01) (0.15) (0.77) (0.74) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.45 O.o7 0.05 0.06 0.02 -0.03 -0.11 -0.10 -0.15 -0.31 -0.39 

( 1.35) (0.73) (0.91) (0.22) (-0.31) ( -0. 78) (-0.51) (-0.66) (-1.19) (-1.33) 

2 -0.24 0.02 0.00 -0.05 -0.05 -0.04 0.09 O.o7 0.10 0.09 0.33 
(0.49) ( -0.04) (-0.78) (-0.64) (-0.41) (0. 78) (0.40) (0.44) (0.35) (1.11) 

5 0.09 0.01 0.01 0.04 0.10 O.o7 0.21 0.18 -0.09 0.46 0.58 
(0.33) (0.12) (0.53) ( 1.19) (0. 78) ( 1.67) ( 1.03) (-0.49) (I. 99) (2.23) 

6 0.04 -0.05 -0.01 0.04 -0.03 -0.06 -0.14 -0.20 0.04 0.16 -0.01 
( -1.17) (-0.21) (0.51) (-0.31) ( -0.62) (-1.08) (-I. I 0) (0.20) (0.67) ( -0.02) 

9 0.20 -0.02 O.oJ -0.02 0.08 0.09 -0.01 0.05 0.24 0. 12 0.03 
(--0.43) ( -0.45) (-0.27) (0.84) (0.93) ( -0.08) (0.26) ( 1.10) (0.43) (0.10) 

10 (Smallest) 0.31 0.06 -0.03 -0.12 -0.18 -0.17 -0.46 -0.46 -0.81 -0.79 -0.91 
{ 1.03} ( -0.48} {-1.31} (-2.03} (-1.73} { -3 .45) (-2.29) (-3 .74) ( -2.84) ( -2.86) 
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Table 138. Initial Reactions and Reversals in the MSCI Denmark Index Relative to the MSCJ World Index Denominated in Local Currencies Over the Period November I, 1991 
to December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.01 0.01 0.02 0.03 0.04 0.04 0.09 0.17 0.23 0.37 0.44 

(0.40) (0.57) (0.69) (0.81) (0.90) ( 1.37) ( 1.99) (2.29) (3 .08) (3.48) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.59 0.20 0.02 0.02 -0.02 0.04 0.12 0.54 0.51 0.40 0.81 

(2.52) (0.20) (0.12) (-0.12) (0.24) (0.58) (1.96) ( 1.66) (0.96) ( 1.82) 

2 -0.15 0.24 0.29 0.32 0.44 0.60 0.43 0.36 0.44 0.59 0.77 
(3 .29) (2.07) (2.62) (3 .11) (3.84) (2.27) ( 1.42) ( 1.37) ( 1.51) (1.91) 

5 0.06 0.04 0.10 0.07 0.16 0.19 0.15 0.71 0.66 0.94 0.76 
(0.56) (0.96) (0.58) (1.16) ( 1.35) (0.76) (2 .65) (2 .10) (2.74) (2.01) 

6 0.06 0.06 0.12 0.11 0.09 0.14 0.23 0.15 0.66 0.90 1.13 
(0.88) ( 1.34) ( 1.03) (0.74) (0.96) ( 1.07) (0.60) (2.04) (2 .25) (2 .59) 

9 0.25 0.03 -0.08 0.11 0.01 -0.04 0.00 0.07 0.14 0.26 0.37 
(0.44) (-0.90) (0.94) (0.08) ( -0.27) (0.02) (0.28) (0.52) (0.81) ( 1.04) 

I 0 (Smallest) 0.46 -0.31 -0.10 -0.30 -0.28 -0.40 -0.58 -0.95 -0.80 -1.04 -I. II 
(-3 .89) - (-Q._9Ql . - (-2.02} (-1.74) (-2 .29) (-2 .72) ( -3 .62) ( -2.32) (-2.41) ( -2 .66) 
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Table 139. Initial Reactions and Reversals in the MSCI France Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.00 -0.01 -0.02 -0.02 -0.03 -0.07 -0.14 -0.20 -0.28 -0.28 

(-0.21) ( -0.34) (-0.45) ( -0.55) ( -0.63) (-1.01) (-1.61) (-1.91) ( -2.10) ( -1.97) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.07 0.20 0.18 0.16 0.16 0.05 0.05 0.08 -0.21 0.04 0.19 

(2.48) (I. 72) (1.31) ( 1.22) (0.32) (0.23) (0.29) (-0.71) (0.11) (0.48) 

2 0.00 0.04 0.03 0.08 0.09 0. 11 -0.12 -0.29 -0.72 -1.31 -1.55 
(0.55) (0.34) (0.74) (0.65) (0.69) ( -0.58) (-1.05) (-2.12) ( -2.88) (-3 .14) 

5 0.03 -0.05 0.02 -0.04 -0.14 -0.15 -0.09 0.09 0.00 0.44 0.32 
( -0. 75) (0.20) ( -0.34) (-1.10) (-1.02) ( -0.46) (0.29) (-0.01) ( 1.12) (0.74) 

6 0.02 0.02 -0.08 -0.12 -0.16 -0.11 -0.01 -0.02 0.20 0.28 -0.00 
(0.28) ( -1.00) (-1.08) (-1.33) (-0.90) ( -0.07) ( -0.08) (0.62) (0.73) (-0.01) 

9 -0.02 -0.21 -0.33 -0.26 -0.30 -0.26 -0.30 -0.33 -0.27 -0.15 0.21 
(-3 .04) ( -4 .03) ( -2 .50) ( -2.67) (-1.91) (-1.55) (-1.16) (-0.84) (-0.37) (0.48) 

I 0 (Smallest) 0.06 -0.32 -0.07 -0 .04 0.01 0.00 -0.00 -0.16 -0.04 -0.97 -0.99 
(-4.01} ( -0.69} ( -0.36} {0.08} _j_O.Q3) (-0.02) ( -0.59) (-0.12) ( -2.25) ( -2.20) 
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Table 140. Initial Reactions and Reversals in the MSCI Germany Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 
to December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.01 -0.04 -0.03 

(0.05) (0.06) (0.06) (0.06) (0.06) (0.08) (0.23) (0.08) (-0.31) (-0.18) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.32 0.16 0.16 0.28 0.32 0.18 -0.12 -0.08 -0.12 -0.70 -0.61 

(1.31) (0.95) (1.37) ( 1.28) (0.70) ( -0.30) (-0.15) ( -0.17) (-0.77) (-0.63) 

2 -0.24 -0.12 -0.24 -0.29 -0.36 -0.22 -0.17 0.21 -0.17 0.05 -0.54 
(-1.22) ( -1.55) (-1.44) (-1.56) ( -0.87) ( -0.43) (0.42) (-0.29) (0.07) (-0.60) 

5 0.05 0.18 0.43 0.35 0.39 0.49 0.53 0.60 0.73 1.77 2.02 
( 1.46) (2.18) ( 1.59) (1 .59) ( 1.83) ( 1.47) (1.03) ( 1.06) (2 .12) (2 .21) 

6 0.16 -0.08 -0.12 -0.07 -0.29 -0.37 -0.19 -0.21 0.14 0.49 0.92 
(-0.68) (-0.75) ( -0.38) (-1.37) (-1.61) ( -0.52) ( -0.40) (0 .21) (0.55) (0.99) 

9 0.24 0.06 -0.07 -0.13 -0.17 -0.23 -0.42 0.16 0.29 0.14 0.50 
(0.49) ( -0.44) (-0.69) ( -0.78) (-1.04) (-1.23) (0.33) (0.47) (0.16) (0.53) 

I 0 (Smallest) 0.18 -0.32 -0.36 -0.43 -0.52 -0.54 -1.08 -0.79 -0.89 -1.99 -3 .11 
(-2 .09) (-1.90) (-1.76) (-2.06) (-1.98) ( -2. 75) (-1.43) (-1.29) ( -2.10) ( -3 .35) 
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Table 141. Initial Reactions and Reversals in the MSCI Greece Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.01 -0.01 -0.02 -0.02 -0.03 -0.05 -0.05 0.02 0.08 

(-0.10) (-0.15) (-0.20) (-0.21) (-0.21) ( -0.25) (-0.28) ( -0.23) (0.08) (0.26) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.94 0.16 0.16 0.28 0.32 0.18 -0.12 -0.08 -0.12 -0.70 -0.61 

(1.31) (0.95) ( 1.37) (1.28) (0.70) ( -0.30) (-0.15) (-0.17) ( -0. 77) ( -0.63) 

2 -0.43 -0.12 -0.24 -0.29 -0.36 -0.22 -0.17 0.21 -0.17 0.06 -0.54 
(-1.22) ( -1.55) (-1.44) ( -1.56) ( -0.87) (-0.43) (0.42) (-0.29) (0.07) (-0.60) 

5 -0.01 0.18 0.43 0.35 0.39 0.49 0.53 0.60 0.73 1.77 2.02 
( 1.46) (2.18) (1.59) ( 1.59) ( 1.83) ( 1.47) (1.03) ( 1.06) (2.12) (2.21) 

6 0.23 -0.08 -0.12 -0.07 -0.29 -0.38 -0.20 -0.21 0.14 0.49 0.92 
( -0.68) ( -0. 75) ( -0.38) ( -1.37) (-1.61 ) ( -0.52) ( -0.40) (0.21) (0.55) (0.99) 

9 0.33 0.06 -0.07 -0.13 -0.17 -0.23 -0.42 0.16 0.29 0.14 0.50 
(0.49) (-0.44) ( -0.69) ( -0. 78) (-1.04) (-1.23) (0.33) (0.47) (0.16) (0.53) 

I 0 (Smallest) 0.76 -0.32 -0.36 -0.43 -0.52 -0.54 -1.08 -0.79 -0.89 -1.99 -3.1 I 
(-2.09) (-lJQ)____ (:1_16) -- - (-2.06) (-1.98) ( -2. 75) (-1.43) (-1.29) (-2 .10) (-3.35) 

338 



Table 142. Initial Reactions and Reversals in the MSCI Hong Kong Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November 1, 1991 
to December 31 , 1997 Using the ARJMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.02 -0.04 -0.05 -0.07 -0.16 -0.34 -0.54 -1.09 -1.34 

( -0.27) (-0.41) (-0.55) (-0.65) (-0.77) (-1.34) (-2.08) ( -2. 72) ( -4.23) ( -4.80) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.32 0.84 0.74 0.79 0.66 0.59 0.81 0.54 -0.59 -2.10 -2 .75 

(4.17) (2.83) (2 .73) (1.99) ( 1.66) (2 .00) (0.95) ( -0. 79) ( -2.30) ( -3 .09) 

2 -0.21 0.18 0.20 O.o? -0.03 -0.08 -0. 18 0.01 -0.31 -0.93 -1.26 
(1 .85) ( 1.55) (0.42) (-0.17) (-0.38) ( -0.57) (0.01) (-0.56) (-1.15) (-1.42) 

5 0.05 -0.07 -0.07 0.03 0.10 -0.01 -0.18 -0.03 -0.55 -0.82 -1.13 
( -0.58) ( -0.38) (0.16) (0.39) (-0.02) (-0.47) (-0.07) (-0.91) (-0.96) ( -1.17) 

6 -0.01 -0.06 -0.13 -0.13 0.20 0.22 0.14 -0.12 0.06 -0.18 -0.08 
(-0.44) ( -0.67) (-0.73) (0.96) (0.89) (0.42) ( -0.25) (0.10) (-0.26) (-0. 10) 

9 -0.04 -0.37 -0.31 -0.17 -0.17 -0.23 -0.36 -0.82 -0.51 -1.08 -1.32 
(-3 .23) (-I. 73) ( -0.85) ( -0.70) (-0.87) ( -0. 97) (-1.48) (-0.81) ( -1.29) (-1.54) 

I 0 (Smallest) -0.12 -0.71 -0.47 -0.53 -0.52 -0.50 -0.39 -1.04 -1.74 -4.00 -4.36 
{ -3 .93} {-2.19} { -2.23} {-1.64} {-1.50} { -0.85} {-1.79} { -2.09} { -4 .28) ( -4.48) 
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Table 143. Initial Reactions and Reversals in the MSCI Italy Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 3 I, I 997 Using the ARlMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 1 3 4 5 10 10 30 50 60 
Aggregate 0.00 0.00 0.01 0.01 0.02 0.02 0.04 0.07 0.10 0.19 0.27 

(0.14) (0.18) (0.22) (0.24) (0.26) (0.34) (0.44) (0.59) (0.92) (1.22) 

Decile Portfolio Initial Reaction I 1 3 4 5 10 10 30 50 60 
I (Largest) -0.21 0.03 -0.09 0.1 I 0.20 -0.00 -0. 17 0.47 0.52 I. I I 1.96 

(0.33) (-0.65) (0.72) ( 1.09) (-0.00) ( -0.50) ( 1.00) (0.89) ( 1.59) (2 .66) 

2 0.03 0.04 0.08 0.08 0.13 0.11 0.03 0.01 -0.19 -0.12 -0.01 
(0.37) (0.66) (0.50) (0.72) (0.52) (0. I I) (0.03) (-0.34) (-0.19) (-0.01) 

5 -0.07 -0.04 -0.14 -0.19 -0.20 -0.32 -0.18 -0.39 -0.64 -1.32 -1.46 
( -0.42) (-1.03) (-1.13) (-0.93) (-1.45) ( -0.55) (-0.77) (-1.15) ( -2.28) ( -2.26) 

6 0.09 0.01 -0.13 -0.12 -0.04 -0.00 0.01 -0.29 0.50 0.07 0.17 
(0.16) ( -0.86) ( -0.70) (-0.21) (-0.01) (0.02) ( -0.62) (0.86) (0.11) (0.25) 

9 0.07 0.08 0.03 0.24 0.14 0.25 0.49 0.38 0.24 0.59 1.03 
(0.76) (0.21) ( 1.33) (0.68) (I. II) ( 1.49) (0.86) (0.46) (0.95) ( 1.6 I) 

I 0 (Smallest) 0.25 -0.14 0.15 0.12 0.29 0.36 0.63 0.60 0.78 0.73 0.91 
{-1.18} {0.95} {0.60} {1 .26) ( 1.50) ( 1.64) ( 1.20) (1 .27) ( 1.02) (I. 15) 
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Table 144. Initial Reactions and Reversals in the MSCI Japan Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31, 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 

Aggregate 0.01 0.01 0.03 0.04 0.05 0.06 0.13 0.25 0.36 0.55 0.66 

(0.51) (0.73) (0.90) ( 1.06) (I. 17) ( 1.65) (2.31) (2.60) (3 .02) (3 .36) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 0.43 0.43 0.54 0.53 0.45 0.52 0.54 0.31 0.24 1.23 1.01 

(4.17) (4.35) (3 .64) (2.70) (2.54) ( 1.87) (0.87) (0.52) ( 1.87) ( 1.52) 

2 0.17 0.07 0.13 0.19 0.22 0.27 0.31 0.91 0.13 1.82 1.63 
(0.94) (I. 17) (1.43) (1 .59) (I. 70) ( 1.45) (2.51) (2.73) (2.97) (2 .56) 

5 0.00 0.05 0.04 0.06 -0.05 -0.04 -0.07 -0.02 0.07 -0.21 -0.03 
(0.71) (0.38) (0.51) ( -0.38) (-0.23) ( -0.32) ( -0.05) (0.16) ( -0.36) (-0.04) 

6 -0.04 0.07 -0.04 -0.16 -0.06 -0.09 -0.25 0.22 -0.12 -0.09 -0.08 
( 1.04) (-0.41) (-1.46) (-0.53) (-0.60) (-1.16) (0.64) ( -0.27) (-0.17) (-0.14) 

9 -0.18 -0.10 -0.14 -0.07 -0.13 -0.19 0.27 0.38 0.07 0.29 0.56 
( -1.20) ( -1 .25) ( -0.57) ( -0.86) (-1.14) (1.07) ( 1.09) (0.19) (0.55) (0.91) 

I 0 (Smallest) -0.15 -0.40 -0.37 -0.30 -0.27 -0.29 -0.04 0.43 0.78 1.83 1.68 
( -4 .08) ( -2 .63) ( -1.80) (-1.39) (-1.33) (-0.13) (1.06) ( 1.55) (2 .71) (2.32) 
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Table 145. Initial Reactions and Reversals in the MSCI Mexico Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 

Aggregate 0.01 0.01 0.01 0.02 0.02 0.02 0.05 0.13 0.24 0.50 0.69 

(0.14) (0.20) (0.24) (0.27) (0.28) (0.41) (0.80) (1.16) ( 1.81) (2 .28) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.19 0.07 0.12 0.18 0.05 0.23 0.19 0.75 0.58 1.39 1.45 

(0.52) (0.88) ( 1.03) (0.24) (1.03) (0.59) ( 1.54) (0.91) (1.58) ( 1.48) 

2 -0.23 0.00 0.25 0.16 0.27 O. I4 -0.07 -0.22 -0.17 -0.24 -0.25 
(0.03) ( 1.50) (0.86) ( 1.25) (0.56) ( -0.2I) (-0.43) ( -0.26) (-0.29) ( -0.26) 

5 -0.21 0.06 0.07 0.33 0.58 0.70 0.74 0.91 0.75 0.40 1.14 
(0.58) (0.41) ( 1.55) (2.67) (2.82) (2 .14) (1.83) (1.21) (0.46) ( 1.20) 

6 0.17 -0.16 0.02 -0.08 -0.19 -0.33 0.23 0.63 1.20 2.32 2.37 
( -1.25) (0.09) ( -0.37) (-0.75) (-1.21) (0.57) ( 1.20) ( 1.87) (2.69) (2 .57) 

9 0.38 0.29 0.24 0.42 0.32 0.30 -0.43 -0.42 -0.36 0.39 0.56 
(2.65) ( 1.48) (1.99) ( 1.29) ( 1.15) (-1.18) (-0.79) (-0.51) (0.45) (0.56) 

I 0 (Smallest) -0.01 0.05 -0.06 -0.04 0.24 0.15 0.12 0.69 0.32 0.69 0.78 
(0.35) _(_-0 .31} (-0.15} (0.95} (0.52) (0.30) ( 1.24) (0.43) (0. 75) (0.79) 
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Table 146. Initial Reactions and Reversals in the MSCI Netherlands Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 
1991 to December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.01 0.01 0.01 0.02 0.03 0.05 0.07 0.11 0.18 

(0.20) (0.31) (0.36) (0.38) (0.40) (0.51) (0.68) (0.73) (0.97) (1 .38) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.22 0.26 0.16 0.21 0.15 0.01 0.16 0.29 0.28 0.24 0.62 

(3 .68) ( 1.87) (2.16) (1.31) (0.11) (0.94) ( 1.26) (0.95) (0.57) ( 1.40) 

2 -0.03 0.13 0.18 0.22 0.29 0.34 0.40 0.35 0.25 0.00 0.14 
(2 .21) (2.39) (2.38) (2.64) (2.91) (2.64) ( 1.65) (0.93) (0.01) (0.35) 

5 0.04 -0.01 0.02 -0.05 -0.07 -0.02 0.09 0.06 0.08 0.23 0.06 
(-0.18) (0.22) ( -0.64) (-0.65) (-0.14) (0.68) (0.23) (0.27) (0.60) (0.14) 

6 0.07 0.03 0.03 0.03 0.09 0.03 0.09 0.01 0.50 0.76 0.82 
(0.55) (0.36) (0.30) (0.93) (0.30) (0.61) (0.04) (1.71) (2.02) ( 1.98) 

9 0.09 -0.14 -0.21 -0. 10 -0.21 -0.20 -0.26 -0.14 -0.06 0.08 0.19 
(-2 .19) (-2.31) (-0.93) (-1.87) ( -1.65) ( -1.67) (-0.57) (-0.19) (0.22) (0.51) 

I 0 (Smallest) 0.01 -0.38 -0.19 -0.27 -0.23 -0.30 -0.46 -0.77 -0.86 -1.12 -1.15 
( -4.93) (-2.05) (-2 .24) (-1.54) (-1.87) (-2.43) (-3.05) ( -2.77) (-2 .73) ( -2.55) 
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Table 147. Initial Reactions and Reversals in the MSCI Norway Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.01 0.02 0.03 0.04 0.05 0.07 0.13 0.25 0.37 0.79 1.06 

(0.49) (0.70) (0.82) (0.91) (1.01) ( 1.36) ( 1.85) (2.24) (3.45) (4.16) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.25 0.20 0.01 0.09 0.19 0.29 0.23 0.25 0.44 1.80 3.05 

(I. 98) (0.09) (0.56) (0.89) ( 1.29) (0.68) (0.52) (0.74) (2.03) (3 .00) 

2 -0.06 0.07 0.06 0.13 0.16 0.23 0.59 0.55 0.52 0.52 0.76 
(0.81) (0.45) (0.80) (0.94) (1.13) (2.13) (1.27) (0.99) (0.74) (0.98) 

5 0.15 0.12 0.23 0.32 0.35 0.25 0.31 0.30 0.24 0.84 0.88 
(1.09) ( 1.82) (1.97) ( 1.81) ( 1.16) ( 1.0 I) (0.75) (0.46) (1 .36) ( 1.32) 

6 0.15 -0.05 -0.05 -0.16 -0.15 -0.17 -0.09 0.17 1.23 2.20 1.93 
( -0.56) ( -0.41) (-1.05) (-0.91) (-0.83) (-0.31) (0.38) (2 .24) (2.83) (2 .36) 

9 0.06 -0.04 -0.10 0.10 0.05 0.00 -0.02 0.01 0.01 0.08 0.44 
( -0.52) (-0.81) (0.54) (0.30) (0.01) (-0.06) (0.01) (0.03) (0.12) (0.58) 

10 (Smallest) 0.18 -0.25 0.10 -0.14 -0.17 -0.33 -0.53 -0.36 -0.28 0.94 0.90 
(-2.17) (0.56) (-0.71) (-0. 76) (-1.34) ( -1.69) (-0. 74) (-0.44) ( 1.0 I) (0.85) 
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Table 148. Initial Reactions and Reversals in the MSCI Portugal Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.01 -0.01 -0.02 -0.02 -0.04 -0.08 -0.12 -0.23 -0.29 

(-0.18) (-0.28) (-0.36) (-0.41) (-0.46) ( -0.67) (-0.96) ( -1.07) ( -1.50) (-1.81) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.78 0.12 0.19 0.34 0.32 0.17 0.22 0.21 0.06 -0.04 -0.20 

(1.44) (I. 75) (2.76) (2.28) ( 1.09) (1.14) (0.82) (0.18) ( -0.08) (-0.42) 

2 -0.41 0.03 0.02 0.02 0.06 0.17 -0.01 0.02 -0.15 -0.24 -0.11 
(0.68) (0.28) (0.22) (0.58) ( 1.45) ( -0.05) (0.09) (-0.44) (-0.51) (-0.21) 

5 0.02 -0.08 -0.10 -0.13 -0.14 0.04 0.13 0.47 0.51 0.96 1.12 
(-1.19) ( -1.17) (-1.15) (-1.00) (0.28) (0.64) ( 1.56) ( 1.42) (2.21) (2.38) 

6 0.09 0.01 0.02 0.01 -0.05 -0.10 0.01 0.00 -0.04 0.40 0.36 
(0.21) (0.22) (0.14) (-0.45) (-0.73) (0.04) (0.02) (-0.11) (0.84) (0.66) 

9 0.41 0.06 -0.05 -0.04 -0.02 -0.09 -0.15 -0.20 -0.20 -0.62 -0.82 
( 1.00) (-0.52) ( -0.38) (-0.14) ( -0.65) (-0.78) (-0.72) ( -0.57) (-1.33) (-1.69) 

I 0 (Smallest) 0.58 -0.23 -0.08 -0.19 -0.31 -0.36 -0.67 -1 .25 -1.74 -2.30 -2 .85 
(-2.67) (-0.74) (-1.38) (-2.03) (-2.20) (-3 .24) ( -4.38) (-4 .53) ( -4.59) ( -5 .07) 
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Table 149. Initial Reactions and Reversals in the MSCI Spain Index Relative to the MSCJ World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.01 0.01 0.01 0.01 0.03 0.07 0.08 0.08 0.11 

(0.10) (0.16) (0.20) (0.21) (0.25) (0.46) (0.71) (0.68) (0.53) (0.71) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.09 0.12 0.10 0.10 0.09 -0.06 -0.25 0.14 0.16 0.24 0.24 

( 1.55) (0.90) (0.83) (0.65) (-0.36) (-1.05) (0.42) (0.35) (0.48) (0.46) 

2 0.08 0.05 0.09 0.24 0.23 0.23 0.15 0.23 0.33 -0.07 0.00 
(0.63) (0.92) ( 1. 99) ( 1.62) (1.51) (0.71) (0.76) (0.88) (-0.14) (0.01) 

5 0.00 -0.05 -0.06 -0.16 -0.16 -0.13 0.09 0.23 -0.07 -0.11 -0. 13 
(-0.66) (-0.56) (-1.21) ( -1.08) ( -0.74) (0.43) (0. 70) (-0.19) ( -0.25) ( -0.29) 

6 -0.07 0.08 0.08 0.04 0.10 0.09 0.51 0.56 1.07 1.05 1.28 
( 1.02) (0.75) (0.31) (0.67) (0.60) (2.29) (1.89) (2.79) (2.24) (2.44) 

9 0.07 -0.02 -0.06 0.08 0.05 0.14 0.05 -0.09 -0.12 0.25 0.49 
( -0.22) ( -0.57) (0.58) (0.32) (0.88) (0.23) (-0.31) ( -0.32) (0.54) (0.98) 

I 0 (Smallest) 0.09 -0.24 -0.01 -0.09 -0.18 -0.20 -0.14 -0.34 0.19 -0.20 -0.43 
( -2 . 78) (-0.10) ( -0.65) (-1.13) (-1.18) ( -0.64) (-1.04) (0.47) ( -0.38) ( -0.80) 
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Table ISO. Initial Reactions and Reversals in the MSCI Sweden Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.01 -0.02 -0.03 -0.04 -0.08 -0.14 -0.18 -0.25 -0.24 

(-0.22) (-0.34) (-0.43) (-0.56) (-0.65) (-0.96) (-1.18) (-1.23) (-1.34) (-1.14) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.03 0.27 0.13 0.13 0.11 -0.03 -0.04 0.19 0.42 0.88 1.25 

(2.69) (0.90) (0.79) (0.59) ( -0.12) (-0.13) (0.52) (0.78) ( 1.25) ( 1.61) 

2 0.05 0.05 0.05 0.10 0.13 0.16 0.09 0.01 -0.40 -0.67 -0.45 
(0.68) (0.48) (0.81) (0.90) ( 1.0 I) (0.37) (0.01) (-0.94) (-1.14) ( -0. 72) 

5 -0.07 0.06 0.20 0.20 0.14 0.10 0.47 0.49 0.28 0.27 -0.07 
(0.84) (1.89) ( 1.48) (0.93) (0.56) (I. 76) ( 1.30) (0.58) (0.49) (-0.13) 

6 0.04 -0.08 -0.13 -0.11 -0.08 -0.18 -0.18 0.03 0. 11 0.43 0.43 
(-0.96) (-0.96) ( -0.78) (-0.51) ( -1.07) ( -0.82) (0.08) (0.22) (0.65) (0.61) 

9 0.02 0.02 -0.07 0.04 O.o2 0.02 -0.05 -0.37 -0.39 -0.33 -0.28 
(0.27) (-0.75) (0.32) (0.15) (0.09) (-0.17) (-1.03) (-0.96) (-0.61) (-0.47) 

I 0 (Smallest) -0. 10 -0.51 -0.23 -0.41 -0.43 -0.46 -0.68 -0.80 -0.60 -0.70 -0.76 
(-4.92) (-1_1_'!}_ __ i:b 60) (-2.41) (-2.53) ( -2.98) (-2.21) (-1.22) ( -0.89) (-0.91) 
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Table 151. Initial Reactions and Reversals in the MSCI United Kingdom Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 
1991 to December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.00 -0.01 -0.01 -0.01 -0.02 -0.04 -0.06 -0.03 0.03 

(-0.13) ( -0.21) (-0.26) (-0.28) (-0.29) ( -0.41) (-0.53) (-0.67) (-0.26) (0.22) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.22 0.08 0.10 0.10 0.13 0.01 0.14 0.34 0.27 0.25 0.44 

(1.31) ( 1.33) (1.04) ( 1.12) (0.05) (0.87) ( 1.41) (0.92) (0.63) (1.11) 

2 -0.07 0.03 -0.02 -0.02 0.07 0.08 -0.07 -0.26 -0.32 -0.59 -0.66 
(0.65) ( -0.35) (-0.25) (0.74) (0.82) ( -0.44) (-1.23) (-1.21) ( -1.58) (-1.71) 

5 0.03 -0.02 -0.01 -0.03 -0.04 0.02 0.06 0.14 0.26 0.49 0.67 
( -0.46) (-0.12) ( -0.35) (-0.43) (0.20) (0.37) (0.66) (0.98) ( 1.41 ) (1.77) 

6 0.00 0.03 0.06 0.10 0.09 0.09 0.05 0.20 0.55 0.34 0.48 
(0.62) (0.90) ( 1.49) ( 1.06) (0.90) (0.37) (0.95) (2.03) (0.94) ( 1.21 ) 

9 0.07 0.01 -0.04 -0.02 -0.12 -0.10 -0.09 -0.27 -0.26 -0.22 -0.24 
(0.12) ( -0.47) (-0.17) ( -1.10) ( -0.88) (-0.63) (-1.29) ( -0.98) (-0.64) (-0.63) 

10 (Smallest) 0.22 -0.16 0.04 -0.04 -0.03 -0. 10 -0.07 0.03 0.21 0.22 0.11 
(-2.67) (0.46) ( -0.43) (-0.27) (-0.75) (-0.41) (0.15) (0.70) (0.55) (0.27) 
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Table 152. Initial Reactions and Reversals in the MSCI United States Index Relative to the MSCI World Index Denominated in Local Currencies Over the Period November I, 
1991 to December 31, 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.01 -0.02 -0.03 -0.03 -0.06 -0.11 -0.15 -0.22 -0.25 

( -0.49) (-0.79) ( -1.02) (-1.22) (-1.40) (-1.91) ( -2.46) (-2.92) (-3 .62) (-3 .78) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.12 -0.05 -0.13 -0.13 -0.15 -0.13 -0.23 -0.20 -0.16 -0.54 -0.54 

(-1.02) (-2.45) (-2.16) (-2.13) ( -1.55) (-2 .24) (-1.40) (-0.95) (-2.72) (-2.74) 

2 -0.04 0.04 0.04 0.02 -0.03 -0.06 0.02 -0.18 -0.29 -0.39 -0.21 
(0.95) (0.75) (0.27) ( -0.52) ( -0.97) (0.27) (-1.52) (-1.72) (-1.88) (-0.96) 

5 -0.02 0.00 -0.01 0.02 0.06 0.03 om 0.06 0.10 0.02 0.04 
(0.10) (-0.25) (0.33) (0.95) (0.47) (0.76) (0.44) (0.64) (0.10) (0.18) 

6 0.02 -0.04 -0.02 0.04 -0.02 -0.02 -0.06 -0.30 -0.37 -0.45 -0.46 
(-1.02) (-0.41) (0.64) ( -0.27) (-0.33) ( -0.62) (-2.20) ( -2.43) ( -2.39) ( -2.37) 

9 0.06 0.00 0.11 0.01 0.09 0.07 -0.04 0.01 0.07 0.01 -0. 11 
(0.02) (I. 94) (0.10) (1 .29) ( 1.07) ( -0.43) (0.05) (0.45) (0.05) (-0.51) 

I 0 (Smallest) 0.01 om -0.08 -0.09 -0.11 -0.07 -0.21 -0.29 -0.46 -0.54 -0.48 
Q]U_____{-_!.D2 _ _{-1 . 12) - (-1 .36) (-0.81) (-1.88) ( -1.86) ( -2.63) ( -2.64) ( -2.08) 
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Table 153. Initial Reactions and Reversals in the MSCI Argentina Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.01 0.01 0.01 0.01 -0.01 -0.01 -0.05 -0.14 -0.02 0.03 

(0.12) (0.12) (0.11) (0.10) (-0.07) (-0.06) (-0.20) ( -0.47) (-0.05) (0.49) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.34 -0.07 -0.32 -0.40 -0.26 -0.01 0.21 0.47 0.31 0.66 0.30 

( -0.35) (-1.10) (-1.24) (-0.73) ( -0.02) (0.42) (0.67) (0.40) (0.57) (0.23) 

2 -0.31 0.26 0.35 0.24 0.28 0.34 0.66 -0.15 -0.93 -0.79 O.o7 
( 1.32) (1.31) (0.75) (0.74) (0.83) ( 1.1 9) (-0.20) (-1.00) (-0.74) (0.06) 

5 0.12 -0.04 0.00 0.13 0.12 0.19 0.32 0.97 0.41 O.o3 -0.46 
(-0.25) (0.02) (0.48) (0.36) (0.51) (0.60) ( 1.34) (0.46) (0.03) ( -0.44) 

6 0.00 0.04 -0.11 0.16 0.06 -0.11 -0.02 -0.24 -0.19 0.28 0.71 
(0.22) ( -0.39) (0.47) (0.18) ( -0.29) ( -0.04) ( -0.36) ( -0.22) (0.24) (0.55) 

9 0.30 -0.09 0.09 0.25 0.02 -0.02 -0.30 -0.41 0.32 -0.10 0.13 
(-0.52) (0.38) ( 1.00) (0.06) (-0.06) (-0.63) (-0.58) (0.38) (-0.10) (0.11) 

10 (Smallest) -0.28 -0.27 -0.39 -0.59 -0.67 -0.53 -0.64 -1.39 -2.33 -2.11 -1.01 
{-1.33} {-1.51} {-I. 77} {-1.95} { -1.39) (-1.15J. - _(-1.82) ( -2 .61) (-1.73) (-0.81) 
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Notes for table 153 : 

Relative returns are computed by subtracting the abnormal initial and reversal returns for the MSCI Argentina Index, computed using the ARJMA method, from 
the abnormal initial and reversal returns for the MSCI World Index, computed using the ARlMA method. The days of the relative over- or underreactions are the 
days of a global overreaction, as presented in table 93 . 
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Table 154. Initial Reactions and Reversals in the MSCI Australia Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.02 -0.03 -0.04 -0.06 -0.12 -0.26 -0.40 -0.66 -0.75 

( -0.38) (-0.60) (-0.79) (-0.93) ( -1.06) (-1.72) (-2.97) (-3 .79) (-4.78) (-5 .00) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.61 0.38 0.28 0.20 0.28 0.20 0.28 -0.02 -0.60 -0.93 -1.06 

(3 .55) (2.08) (1 .28) ( 1.57) (0.98) ( 1.09) (-0.08) (-1.56) (-1.81) (-1.95) 

2 -0.37 0.27 0.27 0.16 0.09 0.09 0.14 -0.08 -0.40 -1.08 -0.91 
(3 .09) (2 .24) ( 1.06) (0.55) (0.47) (0.60) (-0.29) (-1.04) ( -2.28) (-1.84) 

5 0.00 -0.01 -0.11 0.02 0.04 0.13 0.16 0.07 0.05 0.06 -0.22 
(-0.11) ( -1.08) (0.12) (0.32) (0.85) (0. 79) (0.22) (0.15) (0.16) ( -0.49) 

6 0.02 0.03 0.11 -0.02 -0.01 0.06 -0.06 -0.33 -0.69 -0.82 -0.83 
(0.36) ( 1.00) (-0.19) ( -0.05) (0.44) ( -0.28) (-1.29) (-2 .43) ( -2.08) (-1.82) 

9 0.38 -0.30 -0.33 -0.38 -0.50 -0.62 -0.75 -0.90 -0.62 -0.74 -0.68 
(-3 .72) (-2 .99) (-2.96) (-3.31) (-3 .91) ( -3 .80) (-3 .51) (-1.90) (-1.82) (-1.48) 

I 0 (Smallest) 0.48 -0.45 -0.45 -0.62 -0.72 -0.70 -0.87 -1.23 -1.14 -1 .97 -1.90 
(-4.42) - ___j-3 .76) {-3.95) {-4.24L _ J-3.94) (-4.05) (-4.09) (-3 .06) (-4.00) (-3.50) 
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Table 155. Initial Reactions and Reversals in the MSCI Austria Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, I 99 I to 
December 3 I, I 997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.01 -0.01 -0.02 -0.02 -0.04 -0.07 -0.12 -0.16 -0.18 

(-0.15) ( -0.21) (-0.30) ( -0.35) (-0.40) (-0.61) (-0.79) ( -1.05) (-1.23) (-1.30) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.51 0.29 0.31 0.34 0.19 0.07 -0.23 -0.01 0.08 0.03 0.08 

(3 .74) (3 .07) (2.60) ( 1.26) (0.41) ( -1.09) ( -0.02) (0.20) (0.08) (0.18) 

2 0.00 0.00 0.04 -0.07 -0.02 0.13 0.02 0.23 0.24 -0.16 -0.07 
(0.02) (0.40) (-0.53) ( -0.18) (0.94) (0.10) (0.93) (0.75) (-0.40) (-0.17) 

5 -0.01 0.04 -0.08 -0.08 0.04 O.D7 0.02 0.01 0.03 -0.24 -0.48 
(0.48) (-0.73) (-0.65) (0.26) (0.47) (0.09) (0.04) (0.08) ( -0.62) (-1.23) 

6 0.00 0.01 0.13 0.00 -0.03 0.02 0.23 -0.10 -0.60 -0.23 -0.42 
(0.09) (I. 19) (0.02) (-0.24) (0.14) (1.02) (-0.31) (-1.65) (-0.60) (-1.03) 

9 0.20 -0.06 -0.12 -0.11 -0.06 -0.20 -0.28 -0.45 -0.07 0.25 0.39 
(-0.79) (-1.00) (-0.81) (-0.41) (-1.18) ( -1.36) (-1.62) (-0.21) (0.58) (0.85) 

I 0 (Smallest) 0.36 -0.33 -0.25 -0.23 -0.36 -0.37 -0.30 -0.54 -0.57 -0.72 -0.91 
(-3 .22) (-2.05) (-1.65) (-2 .35) (-2 .19) (-1.40) (-1.86) (-1.53) (-1.61) (-1.96) 

353 



Table 156. Initial Reactions and Reversals in the MSCI Canada Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the ARlMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.01 -0.02 -0.02 -0.03 -0.04 -0.07 -0.09 -0.11 -0.13 

(-0.27) (-0.41) ( -0.52) ( -0.62) (-0.68) (-0.86) (-0.98) ( -1.08) (-1.08) (-I. 17) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.50 O.o3 -0.04 -0.10 -0.17 -0.21 -0.25 -0.37 -0.42 -0.12 0.09 

(0.42) (-0.47) ( -1.06) (-1.48) (-1.67) ( -1 .39) ( -1.55) (-1.47) ( -0.36) (0.25) 

2 -0.26 -0.05 -0.08 -0.08 -0.09 -0.10 -0.08 0.16 0.16 -0.16 -0.10 
(-1.03) (-1.12) (-0.88) (-0.82) ( -0.84) (-0.46) (0.70) (0.58) ( -0.45) (-0.24) 

5 0.08 -0.04 0.02 0.03 0.10 0.04 0.10 0.27 0.29 0.40 0.36 
( -0.65) (0.32) (0.31) (1.04) (0.43) (0.62) ( 1.16) ( 1.09) ( 1.24) (1.03) 

6 0.10 0.08 O.Q7 0.09 -0.03 0.04 0.09 -0.26 -0.27 0.04 -0.18 
( 1.34) (0.99) ( 1.02) (-0.25) (0.33) (0.54) (-1.11) (-0.98) (0.14) ( -0.56) 

9 0.19 -0.05 0.04 -0.03 0.01 O.oJ 0.06 0.01 0.32 0.06 0.08 
(-0.81) (0.46) ( -0.30) (0.05) (0.21) (0.30) (0.04) ( 1.17) (0.18) (0.25) 

I 0 (Smallest) 0.33 O.Q7 O.oJ 0.03 -0.02 -0.03 -0.31 -0.23 -0.55 -0.93 -1.14 
( 1.16) (0.39) (0.35) (-0.20) ( -0.25) (-1.96) (-1.02) (-2.26) ( -2 . 77) (-3.11) 
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Table 157. Initial Reactions and Reversals in the MSCI Denmark Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.01 0.01 0.01 0.02 0.03 0.04 0.07 0.13 0.18 0.26 0.29 

(0.28) (0.40) (0.48) (0.56) (0.64) ( 1.0 I) ( 1.45) (1.64) (2 .01) (2 .05) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.52 0.09 0.03 -0.01 -0.10 -0.14 -0.29 -0.01 -0.10 -0.29 -0.24 

( 1.06) (0.25) (-0.09) ( -0.57) (-0.77) ( -1.28) ( -0.02) (-0.28) (-0.62) (-0.50) 

2 -0.06 0.10 0.26 0.23 0.26 0.42 0.32 0.31 0.57 0.36 0.45 
( 1.20) (2.19) ( 1.58) (1.56) (2.25) ( 1.45) ( 1.06) (1.65) (0.94) ( 1.04) 

5 0.05 0.04 0.05 0.09 0.11 0.14 0.31 0.38 0.26 0.06 -0.05 
(0.42) (0.38) (0.60) (0.66) (0. 78) ( 1.37) ( 1.25) (0.68) (0.14) (-0.12) 

6 0.11 -0.13 -0.08 -0.07 -0.01 0.06 -0 .01 0.07 0.21 0.51 0.54 
(-1.77) (-0.71) ( -0.56) ( -0.07) (0.38) ( -0.03) (0.24) (0.69) ( 1.30) (1 .30) 

9 0.37 0.05 -0.02 0.14 0.14 0.08 0.03 0.20 0.14 0.31 0.51 
(0.62) (-0.20) ( 1.09) (0.93) (0.45) (0.14) (0.66) (0.39) (0.76) ( 1.12) 

I 0 (Smallest) 0.39 -0.26 -0.21 -0.33 -0.51 -0.62 -0.48 -0.66 -0.90 -1.02 -1.20 
( -2.77) (-1.67) (-2 .00) ( -3 .07) (-3 .32) (-2.0 1) (-2.12) ( -2.56) ( -2 .46) ( -2 .67) 
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Table 158. Initial Reactions and Reversals in the MSCI France Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31, 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.00 -0.01 -0.01 -0.02 -0.03 -0.06 -0.13 -0.19 -0.28 -0.31 

(-0.20) (-0.31) (-0.41) (-0.50) ( -0.58) ( -0.95) (-1.58) (-2.00) ( -2.42) ( -2.50) 

Decile Portfolio Initial Reaction I 2 3 4 5 10 20 30 50 60 
I (Largest) -0.28 0.20 0.13 0.09 O.Q3 -0.07 -0.15 -0.40 -0.73 -0.91 -1.10 

(2.41) (1.17) (0.67) (0.18) ( -0.42) ( -0.72) (-1.43) ( -2.30) (-2. 15) ( -2 .59) 

2 0.05 -0.04 0.01 -0.07 -0.02 0.08 -0.05 -0.31 -0.29 -0.22 -0.40 
( -0.45) (0.12) (-0.61) (-0.15) (0.56) ( -0.30) ( -1.25) ( -0.93) ( -0.60) (-1.00) 

5 0.02 0.01 0.05 -0.02 -0.06 -0.10 -0.09 -0.09 0.00 0.09 -0.24 
(0.13) (0.53) (-0.18) ( -0.53) ( -0.70) ( -0.49) ( -0.36) (0.01) (0.30) (-0. 70) 

6 0.04 -0.07 -0.04 -0.08 -0.12 -0.24 0.01 -0.17 -0.42 -0.23 -0.38 
( -1.05) (-0.44) (-0.70) (-0.81) (-1.48) (0.06) (-0.63) (-1.43) ( -0.64) (-1.00) 

9 0.08 0.01 -0.11 0.01 0. 11 0.08 -0.05 0.19 0.51 0.04 0.45 
(0.21) (-1.18) (0.05) (0.80) (0.54) ( -0.23) (0.67) ( 1.67) (0.10) (I. 15) 

I 0 (Smallest) 0.12 -0.30 -0.18 -0.05 -0.08 -0.06 -0.08 -0.55 -0.76 -1.07 -1.07 
{-3 .752 {-1.762 { -0.43 2 {-0.642 { -0.43 2 { -0.492 {-2.162 { -2.652 { -2.752 ( -2 .60) 
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Table 159. Initial Reactions and Reversals in the MSCI Germany Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.00 -0.00 -0.01 0.01 -0.02 -0.02 -0.05 -0.15 -0.20 

( -0.05) (-0.07) (-0.10) (-0.13) (-0.15) ( -0.23) ( -0.24) ( -0.44) (-1.01) ( -1.26) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.36 0.37 0.37 0.43 0.37 0.29 0.16 0.05 -0.14 -0.41 -0.40 

(4. 76) (3 .90) (3.70) (2.54) (I. 74) (0.75) (0.17) (-0.37) ( -0.80) ( -0. 75) 

2 -0.14 0.28 0.40 0.27 0.21 0.37 0.37 0.18 0.06 0.20 0.22 
(4.20) (4.13) (2.25) ( 1.52) (2.42) (1.94) (0.64) (0.15) (0.40) (0.44) 

5 0.03 0.04 -0.03 0.02 0.04 0.00 0.08 0.11 0.33 0.43 0.33 
(0.63) ( -0.32) (0.16) (0.30) (0.01) (0.38) (0.36) (0.91) (0.96) (0.70) 

6 0.08 -0.10 -0.04 -0.10 -0.15 -0.20 -0.27 -0.43 -0.41 -0.30 -0.58 
( -1.48) ( -0.46) (-0.83) (-1.08) (-1.43) ( -1.36) (-1.50) ( -1.18) (-0.66) (-1.21) 

9 0.12 -0.12 -0.20 -0.12 -0.12 -0.08 -0.16 0.18 0.50 0.33 0.03 
( -1.77) (-1.91) ( -1.00) ( -0.92) (-0.57) ( -0. 76) (0.67) ( 1.42) (0. 72) (0.07) 

I 0 (Smallest) 0.23 -0.56 -0.43 -0.46 -0.42 -0.47 -0.42 -0.59 -0.67 -1.50 -1.37 
{ -5 .32} {-3.77} {-3.48} t-1.~4L___l-2 . 9~L- t-t.92) ( -1.82) (-1.74) ( -2. 78) (-2.29) 
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Table 160. Initial Reactions and Reversals in the MSCI Greece Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.05 -0.00 -0.01 -0.01 -0.02 -0.02 -0.03 -0.05 -0.05 0.04 0.08 

(-0.11) (-0.16) (-0.21) (-0.22) (-0.22) (-0.26) (-0.24) (-0.19) (0.12) (0.25) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.79 0.02 0.00 -0.09 -0.13 -0.36 -0.65 -0.88 -1.34 -2.69 -2 .72 

(0.19) (0.02) (-0.46) ( -0.52) ( -1.20) (-1.46) ( -1.36) (-1.76) ( -2 .47) ( -2 .25) 

2 -0.34 -0.15 -0.23 -0.23 -0.07 0.01 -0.05 0.18 0.42 0.42 -0.09 
( -1.17) (-1.30) ( -1.02) ( -0.27) (0.05) (-0.12) (0.28) (0.56) (0.44) (-0.09) 

5 0.22 0.21 0.16 0.23 0.18 0.29 0.43 0.69 1.01 1.17 0.43 
( 1.66) (0.89) ( 1.07) (0.70) (0.90) (0.95) (!.II) (1.44) (1.12) (0.38) 

6 0.18 -0 .14 0.04 -0.06 -0.03 -0.03 -0.11 -0.99 -1.40 -0.19 0.28 
(-1.07) (0.25) ( -0.28) ( -0.10) (-0.12) (-0.29) (-1.70) (- I. 97) ( -0.22) (0.30) 

9 0.14 0.10 0.01 0.17 0.05 0.01 O.o3 0.22 0.42 I. II 1.20 
(0.78) (0.07) (0.75) (0.20) (0.05) (0.08) (0.39) (0.55) (1.03) (1.06) 

I 0 (Smallest) 0.74 -0.48 -0.54 -0.43 -0.57 -0.67 -0.71 -0.12 -0.35 -1 .24 -1.64 
i:J .Q2L (-2 .71} ( -l.ffi_ ___ {-_2._9lL___i-_2.12) (-1.55) (-0.19) (-0.43) (-1.13) (-1.43) 

358 



Table 161. Initial Reactions and Reversals in the MSCI Hong Kong Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.02 -0.03 -0.04 -0.05 -0.12 -0.26 -0.42 -0.87 -1.03 

(-0.19) (-0.29) (-0.41) (-0.49) ( -0.59) (-1.03) ( -1.55) (-2.11) (-3.48) (-3.86) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.21 0.63 0.54 0.49 0.37 0.24 0.53 0.68 0.17 -0.23 -0.43 

(3 .32) (2.37) ( 1.87) ( 1.20) (0.74) ( 1.35) ( 1.24) (0.23) (-0.26) (-0.50) 

2 -0.45 0.20 0.11 -0.07 0.12 0.10 -0.06 -0.61 -0.62 -1.34 -1.58 
(1.64) (0.62) (-0.31) (0.51) (0.35) (-0.17) (-1.08) ( -0.92) ( -1.56) (-1.64) 

5 0.09 0.21 0.08 0.27 0.30 0.31 0.08 0.45 0.13 0.63 0.38 
(I. 77) (0.46) (1 .36) ( 1.36) (1.14) (0.21) (0.84) (0.22) (0.84) (0.45) 

6 0.10 -0.16 -0.23 -0.55 -0.58 -0.45 -0.22 -0.25 -0.35 -0.67 -1.14 
( -1.32) (-1.31) (-2.43) ( -2.11) ( -1.46) (-0.61) (-0.51) ( -0.57) (-0.90) ( -1.35) 

9 0.30 -0.10 -0.20 -0 .23 -0.17 -0.31 -0.60 -0.59 -0.46 -1.38 -1.70 
(-0.90) (-1.16) (-1.08) (-0.64) (-1.13) (-1.55) (-1.12) (-0.74) ( -1.78) (-1.95) 

10 (Smallest) 0.07 -0.68 -0.31 -0.37 -0.43 -0.29 -0.07 -0.81 -1 .27 -3.29 -3.31 
(-3 .~~___H.~___i:U8) (-I . ~) _ _____1-()._~)_ (-0.16) (-1.34) (-1.62) (-3 .84) ( -3 .82) 
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Table 162. Initial Reactions and Reversals in the MSCIItaly Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31, 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.01 0.01 0.01 0.01 0.03 0.05 0.09 0.16 0.21 

(0.09) (0.12) (0.14) (0.16) (0.18) (0.23) (0.32) (0.45) (0.73) (0.93) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.46 0.13 -0.04 0.07 0.16 -0.14 -0.38 -0.43 0.27 1.46 1.51 

(1.11) (-0.24) (0.40) (0.75) (-0.54) (-1.01) (-0.79) (0.42) ( 1.88) ( 1.81) 

2 -0.20 -0.03 -0.02 0.07 0.13 0.19 0.27 0.39 0.03 0.36 1.08 
(-0.22) (-0.11) (0.36) (0.62) (0.77) (0.79) (0. 74) (0.05) (0.50) ( 1.53) 

5 0.15 -0.07 0.05 0.20 0.24 0.16 0.26 0.54 -0.15 -0.26 -0.50 
( -0.65) (0.29) (1.04) ( 1.09) (0.63) (0.73) (1.04) ( -0.25) (-0.37) (-0. 72) 

6 0.03 0.05 0.10 -0.14 -0.29 -0.22 0.13 0.08 0.21 -0.03 -0.43 
(0 .48) (0.65) ( -0.77) (-1.22) (-0.91) (0.37) (0.14) (0.34) ( -0.05) (-0.57) 

9 0.11 0.00 -0.02 0.05 0.11 0.20 0.34 0.30 0.49 0.10 0.52 
(0.02) (-0.14) (0.27) (0.47) (0.82) ( 1.00) (0.65) (0.89) (0.16) (0.80) 

10 (Smallest) 0.26 -0.11 0.15 0.25 0.15 0.26 0.53 0.32 0.22 0.70 0.93 
{ -0.782 {0. 752 { 1.072 {0.602 {1.012 { 1.372 {0.60) (0.33) (0.96) ( 1.23) 
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Table 163. Initial Reactions and Reversals in the MSCI Japan Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31, 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.00 -0.07 -0.07 

(0.12) (0.16) (0.18) (0.21) (0.22) (0.26) (0.20) (0.0 1) (-0.32) (-0.29) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) 0.70 0.34 0.45 0.50 0.47 0.44 0.57 0.96 0.93 1.06 0.65 

(2.79) (3.01) (3.03) (2.4 1) (1.80) ( 1.67) (2 .10) ( 1.68) (1.40) (0.82) 

2 0.11 0.17 0.31 0.23 0.26 0.27 0.27 0.20 0.09 0.49 0.23 
(1.72) (2.34) ( 1.37) (1 .45) (1.33) ( 1.02) (0.52) (0.16) (0.66) (0.28) 

5 -0.04 0.05 -0. 17 -0.20 -0.07 O.o7 0.09 -0.08 -0.11 -0.21 0.05 
(0.85) (-1.61) ( -1.40) (-0.49) (0.46) (0.35) ( -0.22) (-0.23) (-0.33) (0.07) 

6 0.01 0.01 -0.04 -0.07 0.02 0.08 -0.07 0.09 0.04 -0.29 0.14 
(0.09) ( -0.27) (-0.43) (0.13) (0.42) ( -0 .25) (0.23) (0.07) ( -0.45) (0.21) 

9 -0.22 -0. 16 -0.2 1 -0.25 -0.32 -0.36 -0.31 -0.59 -1.11 -1.25 -1.26 
(-1.63) (-1.70) (-1.86) ( -2.05) ( -2 .26) (-1.17) (-1.53) ( -2.32) (-1.95) (-1.73) 

I 0 (Smallest) -0.46 -0.33 -0.43 -0.29 -0.23 -0.27 -0.15 -0.08 0.15 0.85 1.00 
{-3.21} ( -2.86) (-1.52) (-1.03) (-1.06) ( -0.46) (-0.18) (0.27) (1.06] (l.l_()} 
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Table 164. Initial Reactions and Reversals in the MSCI Mexico Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate 0.03 0.06 0.09 0.12 0.14 0.29 0.63 1.02 1.36 2.27 2.80 

(0.72) (0.92) (1.06) ( 1.18) (1.71) (2.53) (3.15) (3.58) (4.76) (4.80) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.18 0.19 0.08 -0.06 -0.24 0.30 0.40 1.90 2.71 5.11 5.91 

(0.87) (0.29) ( -0.20) (-0.58) (0.69) (0.72) (2.23) (2 .33) (3 .25) (3 .33) 

2 -0.26 -0.22 -0.21 -0.33 -0.39 -0.22 0.16 -0.20 -0.84 0.51 1.14 
( -1.39) (-0.90) (-0.98) (-1.13) ( -0.59) (0.35) ( -0.27) (-0.86) (0.40) (0. 79) 

5 0.08 0.09 0.29 0.16 0.27 0.22 0.04 0.38 0.45 1.28 1.31 
(0.52) (1.30) (0.53) (0.88) (0.70) (0.07) (0.46) (0.41) (0.93) (0.87) 

6 0.07 0.18 -0.06 0.34 0.39 0.25 1.06 1.48 2.23 3.50 3.98 
(0.76) (-0.19) (0.97) (0.98) (0.62) (I. 76) ( 1.64) (I. 93) (2.31) (2.40) 

9 0.16 0.05 0.00 0.13 0.06 0.15 0.05 0.30 1.16 2.15 2.40 
(0.34) (0.01) (0.51) (0.20) (0.44) (0.10) (0.40) (1.14) ( 1.62) ( 1.64) 

I 0 (Smallest) 0.09 0.13 -0.05 -0.11 0.02 -0.30 -0.16 0.74 0.29 1.52 2.39 
{0.54} {-0.14} {-0.33} {0.07} _i-_0.83) (-0.32) ( 1.08) (0.31) ( 1.17) ( 1.66) 
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Table 165. Initial Reactions and Reversals in the MSCI Netherlands Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , I 997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.03 -0.04 -0.05 -0.07 -0.13 -0.27 -0.40 -0.66 -0.79 

(-0.67) ( -1.02) ( -1.28) (-1.53) ( -1.78) ( -2 .88) (-4.43) ( -5 .62) (-7.77) (-8.53) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.34 0.23 0.21 0.26 0.18 0.05 -0.03 -0.15 -0.37 -0.80 -0.90 

(3.32) (2.72) (2.76) (I .55) (0.42) ( -0.2 I) ( -0. 79) ( -1.62) ( -2.27) ( -2.47) 

2 -0.03 0.13 0.16 0.08 0.09 0.18 0.07 -0.1 I -0.30 -0.77 -0.91 
(2.36) (2.12) (0.89) (0.89) ( 1.62) (0.50) (-0.61) (-1.36) (-2 .81) (-3 .26) 

5 0.05 -0.02 0.01 -0.04 0.09 0.01 0.07 -0. I I -0.06 -0.04 -0.42 
( -0.30) (0. I I) (-0.5I) ( 1.00) (0.13) (0.52) ( -0.58) ( -0.25) (-0.15) (-1.55) 

6 0.12 -0.04 0.01 -0.06 -0.10 -0.07 -0.18 -0.50 -0.62 -1.01 -1.08 
(-0.74) (0.08) (-0.73) (-0.93) ( -0.70) (-1.22) ( -2.50) ( -2 .85) (-3 .85) (-4 .01) 

9 0.10 -0.11 -0.20 -0. I 7 -0.21 -0.25 -0.32 -0.36 -0.32 -0.66 -0.97 
(-1.68) ( -2 .39) (-1.52) (-1.67) (-1.75) (-2.08) ( -1.87) (-1.36) (-2.47) ( -3 .30) 

10 (Smallest) 0.09 -0.33 -0.21 -0.18 -0.29 -0.33 -0.61 -0 .94 -1.29 -1.67 -1.84 
(-4.17) (-2 .10) (-1.47) (-2.07) (-2.28) (-3 .55) (-4 .54) (-5 .70) (-6.02) (-5 .61) 
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Table 166. Initial Reactions and Reversals in the MSCI Norway Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31, 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.00 -0.00 -0.00 -0.01 -0.01 -0.01 -0.03 -0.08 -0.11 -0.00 0.12 

( -0.06) (-0.10) (-0.18) (-0.22) (-0.24) (-0.33) ( -0.64) (-0.75) (-0.00) (0.56) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.43 0.17 -0.01 -0.02 -0.01 0.00 -0.46 -0.76 -1.01 -0.67 -0.07 

( 1.49) (-0.06) (-0.12) ( -0.05) (0.00) (-1.38) ( -1.75) (-2.01) (-0.93) (-0.09) 

2 -0.07 0.14 0.14 0.11 0.02 0.06 0.08 0.14 0.02 -0.72 -0.70 
( 1.26) ( 1.1 0) (0.71) (0.09) (0.26) (0.30) (0.37) (0.05) ( -1.17) (-0.98) 

5 -0.05 0.00 0.02 -0.02 0.05 0.12 0.19 0.08 0.02 0.65 0.43 
(0.01) (0.17) (-0.11) (0.30) (0.63) (0.65) (0.21) (0.05) (1 .26) (0.78) 

6 0.10 0.05 0.15 0.17 0.24 0.29 0.13 -0.01 -0.42 -0.11 -0.11 
(0.70) (1 .28) ( 1.05) ( 1.41) ( 1.65) (0.49) (-0.04) ( -0.96) (-0.19) (-0.16) 

9 0.25 -0.03 0.04 0.22 0.10 -0.02 -0.42 -0.54 -0.16 0.19 0.18 
(-0.29) (0.30) ( 1.54) (0.57) (-0.10) (-1.48) (-1.36) ( -0.32) (0.30) (0.25) 

I 0 (Smallest) 0.16 -0.35 -0.22 -0.45 -0.58 -0.59 -0.59 -0.96 -1.40 -1.07 -1.53 
(-3.12) (-1.38) ( -2.63) (-3 .11) (-2.87) ( -2.05) ( -2 .22) (-2 .61) (-1.54) (-1.96) 
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Table 167. Initial Reactions and Reversals in the MSCI Portugal Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.01 -0.02 -0.03 -0.03 -0.07 -0.15 -0.22 -0.39 -0.49 

(-0.26) ( -0.37) (-0.47) ( -0.54) (-0.60) (-0.92) (-1.38) ( -1.60) (-2.12) (-2.47) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.68 0.06 0.19 0.33 0.23 0.00 -0.19 -0.57 -0.92 -I. 71 -2 .17 

(0.64) (1 .55) (2.31) (1 .36) (0.00) ( -0.89) ( -1.57) (-1.94) ( -2 .55) (-2.97) 

2 -0.32 -0.07 0.01 -0.07 0.00 0.17 0.14 0.08 0.11 0.13 -0.16 
(-0.76) (0.09) (-0.51) (0.02) (1.00) (0.61) (0.25) (0.28) (0.23) ( -0.25) 

5 0.06 0.18 0.18 0.17 0.15 0.07 0.25 0.56 0.23 O.Q3 -0.07 
(2.13) (1 .45) (1.14) (0.85) (0.34) ( 1.0 I) ( 1.61) (0.57) (0.06) (-0.10) 

6 0.14 -0.01 -0.01 -0.02 -0.03 0.00 0.03 0.02 -0.08 -0.11 0.15 
(-0.17) (-0.13) (-0.21) ( -0.24) (0.02) (0.13) (0.05) (-0.20) ( -0.23) (0.27) 

9 0.28 0.06 -0.06 -0.02 0.01 0.02 0.14 0.02 0.00 -0.67 -0 .50 
(0.74) ( -0.58) (-0.12) (0.08) (0.14) (0.61) (0.05) (0.01) (-1.1 1) ( -0. 78) 

I 0 (Smallest) 0.57 -0.28 -0.22 -0.27 -0.50 -0.65 -0.97 -1.47 -2.04 -2.67 -3 .22 
(-2.81) (-1.86) (-1.74) (-3 .00) ( -3.46) (-3 .73) ( -4.36) (-4.72) (-4.15) (-4.47) 
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Table 168. Initial Reactions and Reversals in the MSCI Spain Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, I99I to 
December 3I, I997 Using the ARlMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 
Initial Reaction I 2 3 4 5 10 20 30 50 60 

Aggregate 0.00 0.00 0.00 0.00 O.OI O.OI 0.02 0.05 0.04 0.01 0.01 
(0.05) (O. IO) (O. II) (0.11) (O.I2) (0.26) (0.41) (0.30) (0.03) (0.03) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.23 0.22 O.I6 0.24 0.23 0.05 -0.09 -0.20 -0.23 -0.03 -0.47 

(2.33) ( 1.23) (1.59) (I.37) (0.25) (-0.31) (-0.49) ( -0.45) ( -0.05) (-0.72) 

2 0.04 -0.02 0.01 -0.04 -0.03 0.01 -0.29 -0.39 -0.66 -0.81 -0.40 
( -0.22) (0.06) ( -0.30) (-0.18) (0.04) (-1.30) (-1.15) ( -1.48) (-1.60) ( -0.80) 

5 O.Q7 -O. II 0.02 0.08 0.08 O. IO 0.15 0.13 -0.21 -0.42 -0.86 
( -1.40) (0.20) (0.54) (0.46) (0.53) (0.57) (0.37) ( -0.49) ( -0. 79) (-1.60) 

6 0.04 0.08 0.04 -0.10 -0.11 -0.16 0.01 0.10 -0.20 0.01 -0.09 
(1.18) (0.12) (-0.74) (-0.7I) ( -0.95) (0.05) (0.28) ( -0.48) (0.02) (-0.15) 

9 0.10 -0.03 O.I4 0.24 0.13 0.15 0.19 0.33 0.52 -0.02 0.21 
(-0.39) ( 1.28) (I. 73) (0.86) (0.89) (0.71) (0.91) ( 1.1 0) ( -0.03) (0.34) 

I 0 (Smallest) 0.16 -0.06 -0.04 -0.24 -0.32 -0.27 -0.67 -0.85 -0.69 -0.62 
-0.52) ( -0.29) (-1.40) (-1.74) (-1.03) ( -1.85) (-1.95) (-1.23) (-1.08) 
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Table 169. Initial Reactions and Reversals in the MSCI Sweden Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, I991 to 
December 3I, I997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate -0.01 -0.01 -0.01 -0.02 -0.03 -0.04 -0.07 -0.13 -0.17 -0.22 -0.2I 

( -0.22) ( -0.33) (-0.4I) ( -0.52) ( -0.59) ( -0.88) (-I. II) (-1.2 I) (-1.30) (-1.15) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -O.I3 0.28 O.I5 0.10 O. II 0.00 -0.30 -0.3I -0.24 0.34 0.69 

(2.50) (1.04) (0.62) (0.54) (O.OI) ( -1.07) (-0.80) ( -0.48) (0.52) (0.98) 

2 -O.OI 0.03 0.03 O.OI -0.02 0.02 O.I8 -0.06 -0.09 -0.77 -0.86 
(0.03) (0.22) (0.08) ( -O.I2) (0.10) (0.70) (-O. I8) ( -0.20) (-1.46) (-1.47) 

5 -0.06 0.06 0.09 0.04 O. I4 O. I2 0.26 0.09 O.OI 0.16 -0.03 
(0.62) (0.68) (0.27) (0.84) (0.62) (I. II) (0.26) (0.02) (0.33) (-0.05) 

6 0.04 0.07 0.06 0.09 0.08 0.06 -0.17 -0.29 -0.49 0.07 -0.01 
(0.80) (0.46) (0.59) (0.46) (0.33) (-0.66) (-0.84) (-1.11) (O. I2) (-0.0 1) 

9 -0.08 -0.09 -0.05 0.05 0.00 0.16 -O.I6 -0.08 -O.I2 -0.42 -0.64 
(-1.02) ( -0.44) (0.32) (O.OI) (0.87) ( -0.67) (-0.24) ( -0.29) ( -0. 78) (-I. II) 

I 0 (Smallest) 0.08 -0.40 -0.25 -0.44 -0.65 -0.63 -0.60 -0.78 -0.7I -1.02 -1.26 
( -3 .80) (-1.79) (-2 .64) (-3 .47) (-3 .2I) ( -2 .62) ( -2.30) ( -1.58) (-1.64) (-1.91) 
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Table 170. Initial Reactions and Reversals in the MSCI United Kingdom Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 
1991 to December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction I 2 3 4 5 10 20 30 50 60 
Aggregate 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.08 0.14 

(0.06) (0.11) (0.15) (0.18) (0.21) (0.22) (0.23) (0.22) (0.70) ( 1.16) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.32 0.14 0.10 0.04 0.05 -0.10 -0.09 -0.14 -0.42 -0.79 -0.86 

(2.19) (1.13) (0.33) (0.40) (-0.73) (-0.50) ( -0.59) (-1.51) (-2.00) ( -2 .05) 

2 0.05 -0.01 -0.01 0.00 0.03 0.11 0.05 -0.08 -0.21 -0.46 -0.42 
(-0.16) (-0.15) (0.03) (0.24) (0.92) (0.28) ( -0.33) ( -0.73) (-1.32) (-1.12) 

5 0.06 -0.03 0.10 0.12 0. 13 0.11 0.14 0.07 0.13 0.06 0.22 
( -0.56) ( 1.18) ( 1.11) (1.04) (0.82) (0.73) (0.28) (0.46) (0.18) (0.61) 

6 0.08 -0.02 0.00 0.01 -0.06 0.01 0. 12 -0.09 0.00 0.48 0.51 
( -0.40) (0.02) (0.08) (-0.54) (0.11) (0. 78) ( -0.38) (0.02) ( 1.36) ( 1.35) 

9 0.04 0.01 -0.01 0.05 0.05 0.01 -0.01 0.05 0.02 0.13 0.30 
(0.12) (-0.07) (0.50) (0.42) (0.08) (-0.04) (0.23) (0.06) (0.37) (0.83) 

I 0 (Smallest) 0.21 -0. 18 -0.10 -0.11 -0.15 -0.14 -0.36 -0.48 -0.74 -0.92 -0.99 
{ -2.46) {-1.09) {-1.02) {-1.26) {-1.03) {-2.16) (-2 .06) ( -2. 75) (-2.73) (-2.61) 
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Table 171. Initial Reactions and Reversals in the MSCI United States Index Relative to the MSCI World Index Denominated in U.S. Dollars Over the Period November I, 1991 to 
December 31 , 1997 Using the ARIMA Model 

Initial Reaction and Reversal Over Cumulative Window (Days) 

Initial Reaction 1 2 3 4 5 10 20 30 50 60 
Aggregate -0.0 1 -0.01 -0.02 -0.03 -0.04 -0.05 -0.09 -0.16 -0.22 -0.35 -0.38 

(-0.63) (-0.96) ( -1.25) (-1.50) (-1.72) ( -2.3 7) (-3 .05) (-3.61) (-4.51) (-4.75) 

Decile Portfolio Initial Reaction 1 2 3 4 5 10 20 30 50 60 
I (Largest) -0.28 -0.06 -0.11 -0.24 -0.21 -0.17 -0.20 -0.18 -0.26 -0.33 -0.12 

(-1.05) (-1.67) ( -3 .50) (-2.57) (-1.76) (-1.43) ( -0.92) (-1.19) (-1.24) ( -0.48) 

2 -0.09 -0.04 -0.14 -0.09 -0.13 -0.17 -0.24 -0.35 -0.52 -0.61 -0.63 
(-0.89) (-2.33) (-1.16) (-1.46) (-1.66) ( -1.97) ( -2.28) ( -2.64) ( -2 .52) ( -2.40) 

5 0.01 -0.04 0.06 0.10 0.07 0.03 0.02 0.04 -0.12 -0.39 -0.60 
( -0.98) ( 1.1 0) ( 1.54) (0.95) (0.32) (0.15) (0.26) (-0.60) (- 1.45) (-2.03) 

6 -0.04 0.01 0.02 0.07 0.05 0.02 -0.11 -0.34 -0.31 -0.44 -0.53 
(0.30) (0.39) ( 1.08) (0.68) (0.23) ( -0.96) (-1.93) (- 1.50) ( -2.02) ( -2 .34) 

9 0.10 -0.06 -0.04 -0.09 -0.12 -0.09 0.01 -0.03 0.15 -0.16 -0.38 
(-1.34) ( -0.60) (-1.39) ( -1.48) (-1.04) (0. 11) ( -0.20) (0.80) (-0.68) (-1.43) 

I 0 (Smallest) 0.16 0.09 0.05 0.00 -0.01 -0.01 -0.23 -0.21 -0.26 -0.44 -0.44 
{ 1.66} {0.68} {0.01} { -0.05} {-0.13} _ ___H.llL (-1.20) ( -1.38) (-1.86) (-1.74) 
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Table 172. Summary of Relative Under- and Overreaction Results for the MSCI Country Indexes Denominated in Local Currencies and for the Mean-Adjusted 
and A RIMA Models Over the Period November I, 199 I to December 31 , 1997 

Panel A -Mean-Adjusted Method 

One-Day 
Underreaction 

Australia 

Germany 

Hong Kong 

Japan 

One-Day 
Overreaction 

Canada 

United States 

Decile 1 

Sixty-Day 
Underreaction 

Italy 

Sixty-Day 
Overreaction 

Argentina 

Australia 

Canada 

Greece 

Hong Kong 

Netherlands 

Portugal 

One-Day 
Underreaction 

Australia 

Austria 

Denmark 

Germany 

Greece 

Hong Kong 

Japan 

Sweden 
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Decile 10 

One-Day 
Overreaction 

Canada 

United States 

Sixty-Day 
Underreaction 

Argentina 

Australia 

Canada 

Denmark 

France 

Germany 

Greece 

Hong Kong 

Netherlands 

Norway 

Portugal 

Spain 

Sixty-Day 
Overreaction 

Italy 



Table 172 (cont'd). 

Panel B- A RIMA Method 

One-Day 
Underreaction 

Australia 

Austria 

Denmark 

France 

Hong Kong 

Japan 

Netherlands 

Norway 

Sweden 

One-Day 
Overreaction 

Decile I 

Sixty-Day 
Underreaction 

Italy 

Norway 

Sixty-Day 
Overreaction 

Denmark 

Hong Kong 

United States 

One-Day 
Underreaction 

Argentina 

Australia 

Austria 

Denmark 

France 

Germany 

Greece 

Hong Kong 

Japan 

Netherlands 

Norway 

Portugal 

Spain 

Sweden 

United 
Kingdom 

371 

Decile 10 

One-Day 
Overreaction 

Sixty-Day 
Underreaction 

Australia 

Austria 

Canada 

Denmark 

France 

Germany 

Greece 

Hong Kong 

Netherlands 

Portugal 

United States 

Sixty-Day 
Overreaction 

Japan 



Table 173. Summary of Relative Under- and Overreaction Results for the MSCI Country Indexes Denominated in U.S. Dollars and for the Mean-Adjusted and 
A RIMA Models Over the Period November I, 1991 to December 31, 1997 

Panel A -Mean-Adjusted Method 

One-Day 
Underreaction 

Australia 

Austria 

Germany 

Hong Kong 

Japan 

One-Day 
Overreaction 

United States 

Decile I 

Sixty-Day 
U11derreaction 

Japan 

Sixty-Day 
Overreaction 

Australia 

France 

Germany 

Hong Kong 

Netherlands 

Portugal 

United Kingdom 

One-Day 
Underreaction 

Australia 

Austria 

France 

Germany 

Hong Kong 

Japan 

Netherlands 

Norway 

Sweden 
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Decile 10 

One-Day Sixty-Day Sixty-Day 
Overreaction Underreaction Overreaction 

United States Argentina Italy 

Australia United States 

Canada 

France 

Hong Kong 

Mexico 

Netherlands 

Norway 

Portugal 

Spain 

Sweden 

United Kingdom 



Table 173 (cont'd). 

Panel B- A RIMA Method 

One-Day 
Underreaction 

Australia 

Austria 

France 

Germany 

Hong Kong 

Japan 

Netherlands 

Spain 

Sweden 

United 
Kingdom 

One-Day 
Overreaction 

Decile I 

Sixty-Day 
Underreaction 

Italy 

Mexico 

Sixty-Day 
Overreaction 

Australia 

France 

Greece 

Netherlands 

Portugal 

United Kingdom 

One-Day 
Underreaction 

Australia 

Austria 

Denmark 

France 

Germany 

Greece 

Hong Kong 

Japan 

Netherlands 

Norway 

Portugal 

Sweden 

United 
Kingdom 

373 

Decile 10 

One-Day 
Overreaction 

United States 

Sixty-Day 
Underreaction 

Australia 

Austria 

Canada 

Denmark 

France 

Germany 

Hong Kong 

Netherlands 

Norway 

Portugal 

Sweden 

United Kingdom 

United States 

Sixty-Day 
Overreaction 

Mexico 



Table 174. Filter Rule Results for the MSCI Country Indexes Denominated in Local Currencies Over the Period January I, 1996 to December 31 , 1997 Using 
the Mean-Adjusted Method 

--
Panel A -Argentina 

Returns - Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short Sell ifMSCI 
World Index return Buy-and hold -0.27 -0.19 -0.22 -0.30 -O. I9 -0.84 -1.42 -1.75 -2.38 -3.28 
on a given day return (-1.53) (-0.89) (-0.74) (-0.66) (-0.43) ( -1.50) (-1.81) ( -1.88) (-2 .16) ( -2.90) 
exceeds 0.72% 

Short Sell if MSCI 
World Index return Buy-and hold 0.04 0.06 -0.30 -0.56 -0.78 -1.60 -1.52 -2.74 -3 .12 -3 .31 
on a given day is return (0.19) (0.15) (-0.71) ( -1.29) (-1.43) (-2.24) (-1.73) (-2.82) ( -2.56) (-2.32) 
less than 
-0.51% 

Panel B -Australia 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Purchase ifMSCI 
World Index return Buy-and hold 0.50 0.51 0.48 0.53 0.58 0.80 0.96 1.15 1.70 2.22 
on a given day return (5 .81) (4.24) (3 .22) (2.77) (2.36) (2.99) (2.44) (2.25) (2.74) (3 .55) 
exceeds 0.72% 

Short sell if MSCI 
World Index return Buy-and hold 0.80 0.61 0.69 0.53 0.41 -0.01 -1.08 -1.97 -2.19 -2.79 
on a given day is return (5.04) (3 .39) (2.50) (2 .24) ( 1.48) (-0.02) ( -2.45) ( -3.78) ( -2 .96) (-3.30) 
less than 
-0 .51% 
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Table 174 (cont'd). 

Panel C- Austria 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell if MSCI 
World Index return Buy-and hold 0.40 0.14 0.37 0.15 0.10 -0.11 -0.66 -1.88 -3.14 -3.69 
on a given day is return (2.39) (0.79) ( 1.48) (0.68) (0.38) (-0.28) ( -1.46) (-3.28) (-4.66) ( -4.63) 
less than 
-0.51% 

Panel D- Canada 

Returns- Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell ifMSCI 
World Index return Buy-and hold -0.26 -0.24 -0.23 -0.25 -0.30 -0.76 -1 .70 -2.21 -3.07 -4.27 
on a given day return (-4.15) ( -2.47) (-1.67) ( -1.34) ( -1.67) (-3.23) ( -4.73) (-4.94) (-5.32) (-6.74) 
exceeds 0.72% 

Short sell if MSCI 
World Index return Buy-and hold 0.10 0.02 -0.04 -0.12 -0.21 -0.44 -1.14 -2.33 -4.10 -5 .10 
on a given day is return (0.99) (0.11) (-0.18) (-0.62) (-0.87) ( -1.58) (-2.61) ( -4.35) (-6.85) (-6.92) 
less than 

-0.51% 
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Table 174 (cont'd). 

Panel E- Denmark 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell if MSCI 
World Index return Buy-and hold -0.49 -0.48 -0.55 -0.76 -0.99 -1.90 -3 .71 -5 .14 -7.62 -9.23 
on a given day return (-4.48) (-3.48) (-3.43) (-3.70) (-4.13) ( -5.28) ( -7 .60) ( -8.88) (-11.0) (-11.7) exceeds 0.72% 

Short sell if MSCI 
World Index return Buy-and hold 0.25 -0.08 0.01 -0.18 -0.26 -1.15 -2.48 -4.73 -7.22 -8.47 
on a given day is return (2.04) (-0.50) (0.07) ( -0.89) ( -1.06) (-2.61) ( -4.36) (-7.49) (-8.80) (-10.2) less than 

-0.51% 

Panel F- France 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell ifMSCI 
World Index return Buy-and hold -0.23 -0.09 -0 .05 -0.07 -0.15 -1.03 -1.96 -2.71 -5 .39 -6 .92 
on a given day return (-2.06) (-0.56) (-0.29) (-0.31) ( -0.53) (-3.37) ( -4.45) ( -4 .87) ( -7.46) (-7.96) exceeds 0. 72% 

Short sell ifMSCI 
World Index return Buy-and hold 0.26 -0.06 -0.19 -0.59 -0.75 -1 .21 -1.91 -3 .69 -5.41 -6.94 
on a given day is return ( 1.88) (-0.31) (-0.67) (-2 .01) ( -2.20) (-2.79) (-3.96) (-6.09) ( -6.37) (-6.67) less than 

-0.51% 
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Table 174 (cont'd). 

Panel G- Germany 

Returns- Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 

Purchase ifMSCI 
World Index return Buy-and hold 0.66 0.50 0.60 0.64 0.72 1.49 2.85 3.87 6.42 8.25 
on a given day return (5.93) (3.50) (3.49) (2.71) (2.41) (3.92) (5 .08) (5.52) (7.69) (8.34) 
exceeds 0.72% 

-
Short sell if MSCI 
World Index return Buy-and hold 0.50 0.13 0.19 -0.23 -0.27 -0.83 -1.85 -3 .78 -5 .77 -7.25 
on a given day is return (2.55) (0.57) (0.61) (-0.78) (-0.80) (-I. 77) (-3 .2 1) (-5.68) (-6.23) (-6.47) 
less than 
-0.51% 

Panel H - Greece 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Short sell if MSCI 
World Index return Buy-and hold -0.22 -0.29 -0.63 -0.91 -1.19 -1 .99 -3 .66 -4 .12 -5 .33 -6.63 
on a given day return ( -1.50) ( -1.21) (-2.27) (-2.62) (-3.02) ( -3 .00) (-4.16) (-3.67) (-4.13) (-4.37) 
exceeds 0.72% 

Short sell if MSCI 
World Index return Buy-and hold 0.45 0.33 -0.10 -0.46 -0.53 -0.82 -3.46 -5 .61 -6.55 -6.03 
on a given day is return (1.83) (0.96) (-0.29) ( -1.08) ( -1.07) (-1.05) (-2.75) (-4.09) (-3.20) (-2.83) 
less than 
-0.5 1% 
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Table 174 (cont'd). 

Panel I- Hong Kong 

Filter Rule Return Examined I 2 3 4 5 IO 20 30 50 60 
Purchase if MSCI 
World Index return Buy-and hold 0.69 0.54 0.61 0.34 0.49 0.31 0.26 -1.01 -3.09 -2.80 
on a given day return (2.77) ( 1.61) (1.80) (0.75) (0.86) (0.41) (0.27) (-0.79) (-1.90) (-1.60) 
exceeds 0.72% 

Short sell ifMSCI 
World Index return Buy-and hold 0.84 0.69 0.99 1.09 1.03 1.24 1.90 1.88 4.13 4.23 
on a given day is return (2.74) (2 .09) (2.24) (2.14) (2.12) (1.65) ( 1.94) ( 1.57) (2.38) (2.05) 
less than 
-0.51% 

Panel J- Italy 

Returns - Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Purchase if MSCI 
World Index return Buy-and hold 0.19 0.13 0.16 0.41 0.45 1.13 2.58 3.87 7.14 9.39 
on a given day return ( 1.77) (0.96) (0.98) ( 1.84) ( 1.57) (3 .08) (4.40) (5.30) (8 .12) (8.97) 
exceeds 0.72% 

Purchase if MSCI 
World Index return Buy-and hold -0.23 0.18 0.21 0.46 0.64 1.69 3.25 5.26 7.78 9.67 
on a given day is return ( -1.50) (0.77) (0.66) (1.46) ( 1.83) (2.87) (4.36) (5.50) (7.18) (7.92) 
less than 
-0.51% 

378 



Table 174 (cont'd). 

Panel K- Japan 

Filter Rule Return Examined I 2 3 4 5 IO 20 30 50 60 
Purchase ifMSCI 
World Index return Buy-and hold 0.50 0.50 0.11 -0.07 -0.16 -0.00 -0.40 -0.84 -1.33 -1.17 
on a given day return (3.75) (2.60) (0.52) (-0.29) ( -0.55) (-0.0 I) ( -0.90) (-1.44) (-1.84) (- 1.39) 
exceeds 0.72% 

Purchase if MSCI 
World Index return Buy-and hold 0.76 0.80 0.60 0.53 0.62 1.58 l.l6 1.15 1.37 1.39 
on a given day is return (4.68) (3.86) (2.50) (1.92) (2.04) (3 .94) (1.87) (1.58) (1.38) (1 .20) 
less than 
-0.51% 

Panel L -Netherlands 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Short sell if MSCI 
World Index return Buy-and hold -0.37 -0.31 -0.31 -0.35 -0.33 -1 .56 -3.02 -4.23 -7.04 -9.10 
on a given day return (-3 .32) (1.80) ( -1.57) (-1.43) ( -1.08) (-4.32) (-5.56) (-5.93) (-7.23) (-8.02) 
exceeds 0.72% 

Short sell ifMSCI 
World Index return Buy-and hold 0.24 -0.09 -0.15 -0.46 -0.54 -0.89 -2 .01 -3 .97 -6.58 -8.53 
on a given day is return (1.41) (-0.35) (-0.44) (-1.27) (-1.38) (-1.95) (-3 .67) (-5.95) (-6.76) (-7.40) 
less than 

-0.51% 
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Table 174 (cont'd). 

Panel M- Norway 

Returns - Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Short sell ifMSCI 
World Index return Buy-and hold -0.31 -0.25 -0.30 -0.41 -0.48 -0.81 -1.68 -2.31 -3 .86 -5 .14 
on a given day return (-3.78) (-2.17) (-2.14) (-2.54) ( -2.65) (-3.23) ( -4.53) ( -5.32) (-6.13) (-7.24) 
exceeds 0.72% 

Short sell ifMSCI 
World Index return Buy-and hold 0.35 0.13 0.45 0.30 0.40 0.21 -0.51 -1.33 -2.90 -2.87 
on a given day is return (1.99) (0.70) (1.67) (1.06) (1.25) (0.46) (-0.84) (-1.83) (-2.93) (-2.67) 
less than 

-0.51% --

Panel N- Portgual 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell if MSCI 
World Index return Buy-and hold -0.38 -0.65 -0.96 -1.18 -1.23 -2.09 -4.19 -5.88 -10.16 -12.56 
on a given day return (-4.90) (-5.45) (-5 .81) ( -5.45) (-4. 75) (-5 .75) (-8.67) ( -9.58) (-11.2) (-11.9) 
exceeds 0.72% 

Short sell if MSCI 
World Index return Buy-and hold 0.13 -0.27 -0.32 -0.59 -0.77 -1.70 -3 .26 -6.05 -9.97 -11.90 
on a given day is return ( 1.0 I) (-1.48) ( -1.23) (-2.08) (-2 .21) (-3 .59) (-5 .11) (-7.35) ( -8.46) (-8 .66) 
less than 

-0.51% 
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Table 174 (cont'd). 

Panel 0- Spain 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell ifMSCI 
World Index return Buy-and hold 0.20 -0.10 -0.17 -0.47 -0.67 -1.91 -3.84 -6.54 -9.89 -12.20 
on a given day is return ( 1.39) ( -0.52) (-0.64) (-1.72) (-2.12) (-4.17) (-6.66) (-9.13) (-9.28) (-9.56) 
less than 
-0.51% 

Panel P- Sweden 

Returns- Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell ifMSCI 
World Index return Buy-and hold 0.25 0.07 -0.11 -0.28 -0.44 -0.90 -2.20 -3.61 -5 .74 -7.27 
on a given day is return (1 .87) (0.37) (-0.47) (-1.13) ( -1.60) (-2.49) (-4.82) (-6.83) (-7.91) (-8.14) 
less than 
-0.51% 

Panel Q- United Kingdom 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Purchase if MSCI 
World Index return Buy-and hold -0.16 0.04 0.03 0.23 0.29 0.90 1.87 3.82 5.32 5.50 
on a given day is return (-1.76) (0.26) (0.17) ( 1.16) (1.30) (2 .96) (4 .81) (8.58) (9.36) (8.45) 
less than 
-0.51% 
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Table 174 (cont'd). 

Panel R- United States 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell ifMSCI 
World Index return Buy-and hold -0.16 -0.04 -0.08 -0.16 -0.30 -l.O I -2.03 -2.81 -4.38 -5.72 
on a given day return (-1.76) (-0.32) (-0.54) (-0.70) (-1.36) (-3.87) (-5.42) (-6.34) ( -7.44) (-9.18) 
exceeds 0.72% 

Purchase if MSCI 
World Index return Buy-and hold 0.13 0.21 0.47 0.51 0.66 1.22 2.53 4.07 6.23 7.53 
on a given day is return (0.99) (0.90) (2.00) (2.14) (2.31) (3.68) (5.65) (7.61) (10.01) (10.85) 
less than 

-0.51% 
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Notes for table 174: 

The filter rule was established by examining the countries' over- and underreaction results over the period November I, 1991 to December 31, 1995 relative to 
the .MSCJ World Index . Based on the underreaction (overreaction) in portfolio 1 (portfolio 10) in the MSCI World Index over this time period, the filter rule 
states to purchase or short se ll a country index if the nominal return on a given day from January 1, 1996 to December 31, 1997 is greater than (less than) the 
minimum (maximum) nominal return in portfolio I (portfolio 10) ofthe MSCI World Index. Returns are buy-and-hold returns. 
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Table 175. Filter Rule Results for the MSCI Country Indexes Denominated in U.S. Dollars Over the Period January I, 1996 to December 31, 1997 Using the 
Mean-Adjusted Method 

-
Panel A -Argentina 

Returns -Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell if MSCI 
World Index return Buy-and hold 0.17 0.21 -0.21 -0.47 -0.67 -1.35 -2.18 -2.98 -3.60 -4.23 
on a given day is return (0.76) (0.53) (-0.52) (-1.13) (-1.29) (-1.91) (-2.56) (-3 .24) (-3.17) (-3.30) 
less than 

-0.62% 

Panel B -Australia 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Purchase if MSCI 
World Index return Buy-and hold 0.60 0.42 0.29 0.47 0.51 0.65 1.08 1.10 0.99 1.19 
on a given day return (3 .79) (2.03) ( 1.09) ( 1.40) (1 .29) ( 1.70) (2 .33) ( 1.84) (1.26) (1.38) 
exceeds 0.58% 

Short sell if MSCI 
World Index return Buy-and hold 0.72 0.56 0.90 0.74 0.66 0.34 -0.06 -0.47 -0.30 -0.82 
on a given day is return (4.80) (2.56) (3 .33) (3 .04) (2.28) (0.88) (-0.13) (-0.80) (-0.37) (-0.85) 
less than 

-0.62% 
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Table 175 (cont'd). 

Panel C- Austria 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Purchase if MSCI 
World Index return Buy-and hold 0.39 0.33 0.34 0.37 0.3 9 0.27 1.04 1.18 1.83 2.64 
on a given day return (3 .22) (2.32) (1.60) (1.45) ( 1.31) (0.86) (2.35) (2.35) (3.34) (3.97) 
exceeds 0.58% 

Short sell ifMSCI 
World Index return Buy-and hold 0.40 0.31 0.40 0.29 0.30 0.29 0.14 -0.49 -1 .26 -1.31 
on a given day is return (2.77) (1.92) ( 1.90) (1.31) (1 .28) (0.84) (0.31) (-0.89) (-2.13) ( -2.05) 
less than 
-0.62% 

Panel D- Canada 

Returns - Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell ifMSCI 
World Index return Buy-and hold -0.31 -0.25 -0.26 -0.29 -0.34 -0.77 -1.60 -2.33 -3 .19 -4.20 
on a given day return (-3.75) (-1.88) (-1.40) ( -1.16) ( -1.35) ( -2.42) (-3 .31) (-4.13) (-4.16) (-4.91) 
exceeds 0.58% 

Short sell if MSCI 
World Index return Buy-and hold 0.11 0.05 0.01 -0.08 -0.11 -0.34 -0.83 -1.95 -3.33 -4.14 
on a given day is return (0.98) (0.24) (0.06) ( -0.38) (-0.38) (-0.94) ( -1.49) (-2.84) ( -4.05) (-4.31) 
less than 

-0 .62% 
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Table 175 (cont'd). 

Panel E- Denmark 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Short sell ifMSCI 
World Index return Buy-and hold -0.49 -0.44 -0.47 -0.77 -1.03 -1.66 -3 .10 -4.38 -6.23 -7.46 
on a given day return (-3 .10) ( -2.44) (-2.28) (-3.08) (-3.49) (-3 .54) (-5.48) (-6.90) (-8.88) (-1 0.1) 
exceeds 0.58% 

Short sell if MSCI 
World Index return Buy-and hold 0.21 -0.00 -0.02 -0.07 -0.07 -0.91 -2.31 -3.86 -5 .87 -6.81 
on a given day is return (1.68) (-0.02) (-0.11) (-0.33) (-0.28) ( -2.46) (-4.51) (-7.07) (-10.3) (-12.2) 
less than 
-0.62% 

Panel F- France 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Short sell if MSCI 
World Index return Buy-and hold -0.30 -0.04 -0.12 -0.07 -0.10 -0.74 -1.28 -1.81 -3 .51 -4.20 
on a given day return ( -2 .08) (-0.23) (-0.53) (-0.27) (-0.32) ( -2 .03) (-3 .23) ( -4.02) (-5.63) (-6.04) 
exceeds 0.58% 

Short sell if MSCI 
World Index return Buy-and hold 0.27 0.07 -0.14 -0.38 -0.44 -0.76 -1.41 -2.51 -3 .76 -4.87 
on a given day is return (2.44) (0.42) ( -0.66) (-1.48) (-1.51) (-2.14) (-3 .35) ( -5.67) (-7.73) (-7 .92) 
less than 
-0.62% 
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Table 175 (cont'd). 

Panel G- Germany 

Returns -- Days After Purchase 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Purchase ifMSCI 
World Index return Buy-and hold 0.70 0.58 0.67 0.84 0.90 1.30 2.67 3.42 5.09 6.17 
on a given day return (5 .28) (3 .61) (3.43) (3.47) (3.02) (3.63) (6.49) (6. 73) (7.62) (7.83) 
exceeds 0.58% 

Short sell if MSCI 
World Index return Buy-and hold 0.52 0.18 0.23 -0.14 -0.09 -0.70 -1.39 -2.76 -4.24 -5.34 
on a given day is return (2.81) (0.86) (0.87) (-0.56) (-0.33) ( -1.69) (-2.59) (-5 .20) (-6.94) (-7.14) 
less than 
-0.62% 

Panel H- Greece 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell ifMSCI 
World Index return Buy-and hold 0.36 0.35 -0.10 -0.32 -0.30 -0.48 -2.49 -3.92 -4.74 -4.69 
on a given day is return (1.52) (1.00) (-0.25) (-0.70) (-0.65) (-0.75) (-2.55) (-3 .63) (-3 .13) ( -2.95) 
less than 

-0.62% 
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Table 175 (cont'd). 

Panel I- Hong Kong 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Purchase ifMSCI 
World Index return Buy-and hold 0.92 0.64 0.92 0.90 0.93 0.89 1.66 1.24 -0.88 -0.59 
on a given day return (2.47) (1.55) (2.08) (1.55) (1.41) (1.11) (1.98) ( 1.06) (-0.51) (-0.33) 
exceeds 0.58% 

Short sell if MSCI 
World Index return Buy-and hold 0.84 0.55 0.82 0.84 0.87 0.84 1.34 1.66 3.91 4.00 
on a given day is return (2.42) (1 .50) (1.71) (1.63) (1.71) (0.99) ( 1.27) (1.31) (2.17) (1.91) 
less than 

-0.62% 

Panel J- Italy 

Returns -Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Purchase if MSCI 
World Index return Buy-and hold 0.33 0.22 0.40 0.60 0.46 1.26 2.21 3.80 8.26 10.17 
on a given day return (2.07) (1 .27) (1.74) (1.93) ( 1.13) (2.46) (3 .12) (3.91) (8.00) (8.11) 
exceeds 0.58% 

Purchase if MSCI 
World Index return Buy-and hold -0.28 -0.02 0.01 0.14 0.31 1.28 . 2.30 3.80 6.31 7.97 
on a given day is return (-1.99) ( -0.09) (0.02) (0.42) (0.84) (2.20) (3 .14) (3.91) (6.23) (7.17) 
less than 

-0.62% 
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Table 175 (cont'd). 

Panel K- Japan 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Purchase if MSCI 
World Index return Buy-and hold 0.52 0.20 -0.11 -0.13 -0.27 -0.34 -0.01 -0.45 -1 .24 -1.96 
on a given day return (3.01) (0.72) ( -0.35) (-0.34) (-0.56) (-0.47) (-0.01) (-0.37) ( -0.83) ( -1.28) 
exceeds 0.58% 

Short sell if MSCI 
World Index return Buy-and hold 0.73 0.81 0.60 0.54 0.82 1.79 1.99 2.50 1.89 1.65 
on a given day is return (3.90) (2.86) (1.98) (1.68) (2.35) (3 .56) (2.49) (2 .28) ( 1.21) (0.98) 
less than 
-0.62% 
-

Panel L -Netherlands 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell if MSCJ 
World Index return Buy-and hold -0.49 -0.31 -0.40 -0.50 -0.42 -1 .32 -2.68 -3 .62 -5.50 -6.80 
on a given day return ( -3.30) ( -1.57) ( -1.66) ( -1.75) (-1.31) ( -3 .56) (-5.11) (-5.65) ( -5.65) (-6.61) 
exceeds 0.58% 

Short sell if MSCI 
World Index return Buy-and hold 0.21 -0.22 -0.22 -0.37 -0.19 -0.70 -1.72 -2.96 -4.78 -6.19 
on a given day is return (1 .27) (-0.95) (-0.74) (-1.13) (-0.51) ( -1.75) (-3.27) (-5 .10) (-6.40) (-7.29) 
less than 

-0.62% 

389 



Table 175 (cont'd). 

Panel M- Norway 

Returns - Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Short sell if MSCJ 
World Index return Buy-and hold -0.42 -0. 11 -0.10 -0.12 -0.01 0.37 -0.51 -1.06 -1.57 -1.91 
on a given day return (-2.24) ( -0.52) (-0.34) (-0.36) (-0.04) (0.68) (-0.60) ( -1.09) (-1.16) (-1.34) 
exceeds 0.58% 

Short sell if MSCI 
World Index return Buy-and hold 0.35 0.24 0.58 0.55 0.52 0.12 -0.04 -0.52 -0.88 -0.55 
on a given day is return (2.09) (1 .29) (2.35) (2.05) ( 1.61) (0.27) (-0.07) (-0.62) (-0.84) (-0.50) 
less than 

-0.62% 
--

Panel N- Portgual 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell ifMSCI 
World Index return Buy-and hold -0.43 -0.65 -1.03 -1 .21 -1.27 -1 .30 -3.40 -4.75 -7.80 -9.02 
on a given day return (-3 .39) (-3 .70) ( -4.59) (-4.56) (-4.0 I) (-3.30) ( -5 .99) (-7.36) (-7.62) (-7.53) 
exceeds 0.58% 

Short sell ifMSCI 
World Index return Buy-and hold 0.17 -0.25 -0.38 -0.60 -0.71 -1.46 -2.85 -4 .92 -8 .32 -10.07 
on a given day is return ( 1.25) ( -1.38) ( -1.56) (-2.23) (-2.13) ( -3 .25) (-4 .96) (-6.73) ( -8.87) (-9.30) 
less than 
-0 .62% 
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Table 175 (cont'd). 

Panel 0 - Spain 

Filter Rule Return Examined I 2 3 4 5 10 20 30 50 60 
Purchase if MSCI 
World Index return Buy-and hold 0.45 0.31 0.55 0.83 0.85 1.47 3.53 4.26 6.71 8.14 
on a given day return (3 .16) ( 1.42) (2.29) (3 .05) (2.52) (3 .05) (4.99) (4.69) (5 .95) (6.85) 
exceeds 0.58% 

Short sell if MSCI 
World Index return Buy-and hold 0.23 0.02 0.07 -0.24 -0.40 -1.44 -3 .09 -5.23 -7.86 -9.80 
on a given day is return (1.62) (0.12) (0.25) (-0.85) (-1.24) (-2.99) (-4.69) (-6.73) (-7.83) ( -8 .34) 
less than 
-0.62% 

Panel P- Sweden 

Returns- Days After Purchase 

Filter Rule Return Examined I 2 3 4 5 IO 20 30 50 60 
Short sell if MSCI 
World Index return Buy-and hold 0.41 0.10 0.15 -0.01 -0.05 -0.50 -1.37 -2 .56 -4.26 -5.40 
on a given day is return (2.31) (0.36) (0.46) (-0.03) (-0.14) (-1.03) ( -2 .05) (-3 .89) (-5. 15) ( -5.49) 
less than 
-0.62% 
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Table 175 (cont'd). 

Panel Q- United Kingdom 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell if MSCI 
World Index return Buy-and hold -0.36 -0.25 -0.35 -0.51 -0.56 -1.20 -2.33 -3.52 -5 .01 -6.55 
on a given day return (-3.02) ( -1.39) (-1.75) (-2.20) (-2.09) (-3 .35) (-5.09) ( -7.44) (-8.62) (-10.3) 
exceeds 0.58% 

Short sell ifMSCI 
World Index return Buy-and hold 0.16 -0.08 0.01 -0.14 -0.18 -0.91 -2 .05 -3 .59 -5 .57 -6.51 
on a given day is return (1.65) (-0.57) (0.03) (-0.76) (-0.80) (-3 .11) (-5.14) (-8.41) (-12.1) (11.53) 
Jess than 
-0.62% 

Panel R- United States 

Filter Rule Return Examined 1 2 3 4 5 10 20 30 50 60 
Short sell if MSCI 
World Index return Buy-and hold -0.15 0.00 -0.15 -0.28 -0.44 -1.42 -2.44 -3 .52 -5.12 -6.56 
on a given day return (-1.33) (0.01) (-0.77) (-1.02) (-1.71) ( -5 .22) ( -5.56) (-6.64) (-7 .25) (-8. 76) 
exceeds 0.58% 

Purchase if MSCI 
World Index return Buy-and hold 0.18 0.30 0.52 0.59 0.70 1.43 2.60 4.09 6.03 7.38 
on a given day is return ( 1.30) ( 1.22) (2.02) (2 .35) (2.28) (3 .94) (5.46) (7.49) (9.03) (I 0.09) 
less than 
-0.62% 
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Table 176. Mean Levels of Aggregate Cross-Sectional Variables by Country Over the Period November I , 
1991 to December 31 , 1997 

CGDP(%) CINT(%) EXCH(%) 

Argentina 3.73 -0.34 0.10 
Australia 3.91 -0.10 0.54 
Austria 4.37 -0.42 0.62 
Canada 2.51 -0.20 0.28 
Denmark 2.88 -0 .38 0.59 
France 0.13 -0.49 0.57 
Germany 1.24 -0 .38 0.61 
Greece 12.41 -0.64 0.62 
Hong Kong 5.33 0.24 0.17 
Italy 0.97 -0.70 0.58 
Japan 1.44 -0.30 0.62 
Mexico 1.77 -0.42 0.87 
Netherlands 2.35 -0.32 0.61 
Norway 4.11 -0.31 0.58 
Portugal 1.79 -0.62 0.61 

Spain 1.54 -0.56 0.61 
Sweden 1.07 -0.49 0.62 
United Kingdom 2.63 -0.49 0.62 

United States 2.98 0.15 0.00 
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Table 177. Mean Levels of Cross-Sectional Variables by Country Over the Period November I , 1991 to 
December 31 , 1997 

Panel A -Local Currencies 

SIZE LIQUID 
CBUB(%) (in millions) VOL(%) (in millions) 

Argentina 2.18 41,783 1.73 11 ,786 
Australia 0.81 251,171 0.81 103,669 
Austria 0.30 278,498 0.80 697 
Canada 1.53 394,014 0.60 31,968 
Denmark 1.58 272,525 0.85 856 
France 1.34 2,215,696 0.98 13,642 
Germany 1.68 724,844 0.87 34,111 
Greece 2.87 3,098,720 1.29 744 

Hong Kong 1.96 2,058,836 1.41 353,451 
Italy 1.96 282,431,971 1.32 151,651 

Japan 0.38 339,719,231 1.07 322,299 

Mexico 2.81 523,812 1.40 67,334 

Netherlands 2.36 497,181 0.77 20,133 

Norway 1.81 216,595 I. II 5,318 

Portugal 2.15 2,871,484 0.67 1,118 

Spain 2.51 17,576,673 1.02 15 ,658 

Sweden 3.18 983,775 1.13 13 ,207 

United Kingdom 1.53 777,307 0.70 506,248 

United States 1.92 4,955,287 0.65 417,031 
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Table 177 (cont'd). 

Panel B - U.S. Dollars 

SIZE LIQUID 
CBUB(%) (in millions) VOL(%) (in millions) 

Argentina 2.13 42,303 1.74 11 ,565 

Australia 0.85 186,995 0.97 77,460 

Austria 0.09 25,502 0.93 64 

Canada 1.30 297,716 0.69 24,295 

Denmark 1.39 44,919 0.95 142 

France 0.98 412,984 0.95 2,550 

Germany 1.37 459,537 0.95 21,996 

Greece 1.41 12,521 1.44 3 

Hong Kong 1.98 268,357 1.41 45 ,329 

Italy 1.25 179,372 1.47 95 

Japan 0.72 3,170,136 1.20 3,008 

Mexico 0.62 94,623 1.79 14,982 

Netherlands 2.12 281 ,697 0.78 11 ,446 

Norway 1.53 32,244 1.09 792 

Portugal 1.65 17,639 0.88 7 

Spain 1.47 134,634 1.07 119 

Sweden 2.44 135,186 1.22 1,837 

United Kingdom 1.18 1,221,199 0.80 790,103 

United States 1.92 4,955,287 0.65 417,031 
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Table 178. Pearson Correlation Coefficients Between Aggregate Cross-Sectional Independent Variables Over the Period November I, 1991 to December 31 , 
1997 (p-value in parentheses). 

Panel A: Local Currency 

MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH 

MON 1.000 0.004 -0.004 -0.002 0.001 0.001 -0.052 0.008 -0.002 

(0.000) (0.556) (0.570) (0.721) (0.866) (0.902) (0.000) (0.199) (0.754) 
JAN 1.000 0.131 0.002 -0.005 -0.012 0.020 0.035 -0.006 

(0.000) (0.000) (0.755) (0.446) (0.062) (0.002) (0.000) (0.312) 

CBUB 1.000 -0.055 -0.049 -0.020 0.050 -0.062 -0.048 

(0.000) (0.000) (0.000) (0.002) (0.000) (0.000) (0.000) 

CGDP 1.000 0.025 -0.159 -0.004 0.076 -0.083 
(0.000) (0.000) (0.000) (0.492) (0.000) (0.000) 

CINT 1.000 0.001 0.004 0.005 -0.013 

(0.000) (0.872) (0.496) (0.466) (0.036) 

SIZE 1.000 0.272 0.100 -0.014 
(0.000) (0.000) (0.000) (0.032) 

LIQUID 1.000 -0.027 0.094 
(0.000) (0.000) (0.000) 

VOL 1.000 0.129 
(0.000) (0.000) 

EXCH 1.000 
(0.000) 
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Table 178 (cont'd). 

Panel B: U.S. Dollars 

MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH 

MON 1.000 0.004 -0.006 -0.001 0.001 -0.003 -0.038 0.005 -0.004 

(0.000) (0.489) (0.385) (0.865) (0.863) (0.600) (0.000) (0.406) (0.547) 

JAN 1.000 0.091 -0.000 -0.005 -0.007 0.007 0.026 -0.030 
(0.000) (0.000) (0.976) (0.445) (0.287) (0.257) (0.000) (0.000) 

CBUB 1.000 -0.032 -0.058 0.022 0.020 -0.174 -0.148 

(0.000) (0.000) (0.000) (0.000) (0.001) (0.000) (0.000) 

CGDP 1.000 0.024 -0.083 -0.009 0.075 -0.082 

(0.000) (0.000) (0.000) (-0.158) (0.000) (0.000) 

CINT 1.000 0.007 0.006 0.005 -0.014 

(0.000) (0.295) (0.381) (0.409) (0.033) 

SIZE 1.000 0.492 -0.185 -0.107 

(0.000) (0.000) (0.000) (0.000) 

LIQUID 1.000 -0.202 0.306 
(0.000) (0.000) (0.000) 

VOL 1.000 0.237 
(0.000) (0.000) 

EXCH 1.000 
(0.000) 
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Table 179. Pearson Correlation Coefficients Between Initial Relative Reactions and Cross-Sectional Independent Variables Over the Period November I, 1991 
to December 31 , 1997 (p-value in parentheses). 

Panel A: Local Currency 

MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH 

RAOR - Mean-Adjusted -0.012 0.004 0.090 -0.003 0.009 -0.002 0.019 0.008 0.016 
(0.066) (0.511) (0.000) (0.657) (0.157) (0.778) (0.003) (0.196) (0.014) 

RAOR - ARIMA -0.015 0.011 0.079 -0.003 0.012 0.001 0.017 0.007 0.011 
(0.023) (0.095) (0.000) (0.679) (0.060) (0.820) (0.007) (0.298) (0.082) 

Panel B: U.S. Dollars 

MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH 

RAOR- Mean-Adjusted -0.012 0.006 0.096 -0.002 -0.001 0.000 0.003 -0.001 0.017 
(0.052) (0.317) (0.000) (0.765) (0.871) (0.975) (0.640) (0.922) (0.008) 

RAOR -ARIMA -0.013 0.009 0.108 -0.003 0.002 -0.000 0.003 0.002 0.016 
(0.037) (0.162) (0.000) (0.680) (0.772) (0.955) (0.657) (0.784) (0.010) 
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Table 180. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the Period November 1, 1991 to December 31 , 1997 for 
Local Currencies Using the Mean-Adjusted Method (p-value in parentheses). 

Panel A: Decile I Only 

MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR 

MON 1.000 0.119 -0.009 0.010 -0.007 -0.004 -0.041 0.006 -0.019 0.033 

(0.000) (0.000) (0.663) (0.623) (0.742) (0.855) (0.046) (0.773) (0.354) (0.1 05) 

JAN 1.000 0.253 0.003 -0.008 -0.002 0.036 0.003 -0.072 -0.033 

(0.000) (0.000) (0.889) (0.686) (0.941) (0.082) (0.874) (0.001) (0.100) 

CBUB 1.000 0.018 0.007 0.021 0.104 -0.084 -0.070 -0.007 

(0.000) (0.388) (0.727) (0.298) (0.000) (0.000) (0.001) (0.717) 

CGDP 1.000 0.015 -0.198 -0.011 0.119 -0.092 -0.123 

(0.000) (0.476) (0.000) (0.608) (0.000) (0.000) (0.000) 

CINT 1.000 -0.020 0.015 0.016 0.005 0.021 
(0.000) (0.325) (0.453) (0.433) (0.827) (0.314) 

SIZE 1.000 0.270 0.136 -0.006 0.124 
(0.000) (0.000) (0.000) (0.780) (0.000) 

LIQUID 1.000 0.016 0.093 0.130 
(0.000) (0.433) (0.000) (0.000) 

VOL 1.000 0.076 0.189 
(0.000) (0.000) (0.000) 

EXCH 1.000 0.042 
(0.000) (0.041) 

RA OR 1.000 
(0.000) 
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Table 180 (cont'd). 

Panel B: Decile I 0 Only 

MON JA N CBUB CGDP CJNT SIZE LIQUID VOL EXCH RAOR 

MON 1.000 0.035 -0.026 -0.006 -0.002 -0.001 -0.047 0.014 -0.002 -0.042 
(0.000) (0.087) (0.204) (0.776) (0.918) (0.948) (0.021) (0.489) (0.926) (0.045) 

JAN 1.000 0.160 0.024 0.007 -0.001 0.006 -0.013 -0.043 0.032 
(0.000) (0.000) (0.248) (0.738) (0.973) (0.761) (0.530) (0.039) (0.118) 

CBUB 1.000 0.048 -0.045 0.008 0.046 -0.168 -0.052 0.208 
(0.000) (0.022) (0.031) (0.686) (0.028) (0.000) (0.013) (0.000) 

CGDP 1.000 0.038 -0.190 0.001 0.130 -0.095 0.102 
(0.000) (0.064) (0.000) (0.962) (0.000) (0.000) (0.000) 

CINT 1.000 0.005 -0.010 0.040 0.020 -0.031 
(0.000) (0.801) (0.624) (0.051) (0.337) (0.129) 

SIZE 1.000 0.233 0.119 -0.008 -0.044 
(0.000) (0.000) (0.000) (0.716) (0.034) 

LIQUID 1.000 0.009 0.093 -0.073 
(0.000) (0.677) (0.000) (0.000) 

VOL 1.000 0.053 -0.230 

(0.000) (0.010) (0.000) 
EXCH 1.000 0.019 

(0.000) (0.348) 
RAOR 1.000 

(0.000) 
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Table 181. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the Period November I, 1991 to December 31, 1997 for 
Local Currencies Using the ARIMA Method (p-value in parentheses). 

Panel A: Decile 1 Only 

MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR 

MON 1.000 0.132 -0.022 0.012 -0.004 0.000 -0.031 0.058 0.015 -0.020 

(0.000) (0.000) (0.278) (0.548) (0.846) (0.995) (0.128) (0.005) (0.454) (0.342) 

JAN 1.000 0.234 -0.024 -0.018 -0.021 0.032 -0.004 -0.045 0.003 
(0.000) (0.000) (0.245) (0.374) (0.307) (0.121) (0.840) (0.028) (0.884) 

CBUB 1.000 -0.024 -0.000 0.002 0.096 -0.081 -0.068 0.010 
(0.000) (0.237) (0.983) (0.918) (0.000) (0.000) (0.001) (0.617) 

CGDP 1.000 0.020 -0.179 -0.011 0.075 -0.076 -0.028 
(0.000) (0.333) (0.000) (0.578) (0.000) (0.000) (0.181) 

C/NT 1.000 0.001 0.007 0.022 -0.006 0.000 
(0.000) (0.967) (0.720) (0.292) (0.754) (0.987) 

SIZE 1.000 0.262 0.111 -0.014 0.086 
(0.000) (0.000) (0.000) (0.493) (0.000) 

LIQUID 1.000 0.003 0.090 0.107 
(0.000) (0.890) (0.000) (0.000) 

VOL 1.000 0.139 0.157 
(0.000) (0.000) (0.000) 

EXCH 1.000 0.037 
(0.000) (0 .074) 

RA OR 1.000 
(0.000) 
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Table 181 (cont'd). 

Panel B: Decile 10 Only 

MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR 

MON 1.000 -0.018 -0.046 -0.035 0.018 -0.016 -0.077 0.017 0.023 -0.058 
(0.000) (0.404) (0.029) (0.101) (0.391) (0.459) (0.000) (0.415) (0.272) (0.006) 

JAN 1.000 0.179 0.100 -0.016 -0.010 0.020 -0.015 -0.036 0.035 

(0.000) (0.000) (0.643) (0.437) (0.622) (0.333) (0.484) (0.091) (0.100) 
CBUB 1.000 0.023 0.042 0.000 0.062 -0.145 -0.060 0.181 

(0.000) (0.273) (0.049) (0.999) (0.003) (0.000) (0.005) (0.000) 

CGDP 1.000 0.070 -0.176 0.017 0.108 -0.090 0.019 
(0.000) (0.001) (0.000) (0.414) (0.000) (0.000) (0.377) 

CINT 1.000 0.009 0.029 -0.048 -0.039 0.042 
(0.000) (0.673) (0.177) (0.024) (0.066) (0.047) 

SIZE 1.000 0.239 0.117 -0.019 -0.066 
(0.000) (0.000) (0.000) (0.367) (0.002) 

LIQUID 1.000 0.008 0.089 -0.044 
(0.000) (0.704) (0.000) (0.036) 

VOL 1.000 0.091 -0.165 
(0.000) (0.000) (0.000) 

EXCH 1.000 0.009 

(0.000) (0.668) 

RAOR 1.000 
(0.000) 
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Table 182. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the Period November I, 1991 to December 31, 1997 for U.S. 
Dollars Using the Mean-Adjusted Method (p-value in parentheses). 

Panel A: Decile I Only 

MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR 

MON 1.000 0.163 0.076 0.024 0.002 -0.006 -0.046 0.000 -0.011 0.023 

(0.000) (0.000) (0.000) (0.248) (0.941) (0.763) (0.028) (0.982) (0.596) (0.273) 

JAN 1.000 0.177 0.002 -0.007 -0.005 0.013 0.019 -0.066 -0.026 

(0.000) (0.000) (0.935) (0.726) (0.80 I) (0.540) (0.358) (0.002) (0.218) 

CBUB 1.000 0.004 -0.033 0.052 0.038 -0.158 -0.156 0.092 
(0.000) (0.866) (0.106) (0.013) (0.072) (0.000) (0.000) (0.000) 

CGDP 1.000 0.034 -0.092 -0.016 0.108 -0.087 -0.061 
(0.000) (0.109) (0.000) (0.433) (0.000) (0.000) (0.004) 

CINT 1.000 0.008 0.016 -0.049 0.001 0.027 
(0.000) (0.688) (0.436) (0.020) (0.958) (0.193) 

SIZE 1.000 0.501 -0.169 -0.118 0.129 
(0.000) (0.000) (0.000) (0.000) (0.000) 

LIQUID 1.000 -0.209 0.283 0.024 
(0.000) (0.000) (0.000) (0.252) 

VOL 1.000 0.277 0.074 

(0.000) (0.000) (0.000) 

EXCH 1.000 -0.003 

(0.000) (0.899) 

RAOR 1.000 
(0.000) 
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Table 182 (cont'd). 

Panel B: Decile 10 Only 

MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR 

MON 1.000 0.035 -0.046 0.034 0.026 -0.009 -0.040 0.059 -0.001 -0.008 

(0.000) (0.096) (0.027) (0.101) (0.217) (0.662) (0.054) (0.005) (0.634) (0.695) 
JAN 1.000 0.139 0.025 0.003 -0.002 0.006 -0.012 -0.050 0.030 

(0.000) (0.000) (0.231) (0.885) (0.917) (0.759) (0.556) (0.016) (0.152) 
CBUB 1.000 0.008 -0.116 0.010 0.009 -0.168 -0.125 0.197 

(0.000) (0.687) (0.000) (0.640) (0.674) (0.000) (0.000) (0.000) 
CGDP 1.000 0.046 -0.078 -0.004 0.152 -0.109 0.093 

(0.000) (0.027) (0.000) (0.840) (0.000) (0.000) (0.000) 
CINT 1.000 0.009 0.012 0.038 0.018 -0.065 

(0.000) (0.663) (0.582) (0.068) (0.377) (0.002) 
SIZE 1.000 0.525 -0.175 -0.095 -0.062 

(0.000) (0.000) (0.000) (0.000) (0.003) 
LIQUID 1.000 -0.221 0.332 -0.007 

(0.000) (0.000) (0.000) (0.735) 
VOL 1.000 0.132 -0.194 

(0.000) (0.000) (0.000) 
EXCH 1.000 -0.007 

(0.000) (0.738) 
RAOR 1.000 

(0.000) 
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Table 183. Pearson Correlation Coefficients Between Cross-Sectional Independent Variables Over the Period November I, 1991 to December 31, 1997 for U.S. 
Dollars Using the ARlMA Method (p-value in parentheses). 

Panel A: Decile I Only 

MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR 

MON 1.000 0.160 0.000 0.022 -0.021 -0.009 -0.044 0.026 -0.004 0.012 
(0.000) (0.000) (0.995) (0.297) (0.312) (0.668) (0.034) (0.210) (0.848) (0.570) 

JAN 1.000 0.171 0.013 -0.011 -0.011 0.006 0.030 -0.070 -0.020 
(0.000) (0.000) (0.525) (0.595) (0.606) (0.789) (0.154) (0.001) (0.332) 

CBUB 1.000 -0.009 -0.076 0.055 0.033 -0.194 -0.173 0.114 
(0.000) (0.671) (0.000) (0.009) (0.111) (0.000) (0.000) (0.000) 

CGDP 1.000 0.015 -0.090 -0.017 0.102 -0.092 -0.047 
(0.000) (0.485) (0.000) (0.423) (0.000) (0.000) (0.024) 

CJNT 1.000 -0.002 0.004 0.002 0.014 0.053 
(0.000) (0.941) (0.862) (0.906) (0.494) (0.011) 

SIZE 1.000 0.488 -0.170 -0.116 0.127 
(0.000) (0.000) (0.000) (0.000) (0.000) 

LIQUID 1.000 -0.203 0.285 0.021 
(0.000) (0.000) (0.000) (0.322) 

VOL 1.000 0.281 0.071 
(0.000) (0.000) (0.001) 

EXCH 1.000 -0.003 
(0.000) (0.888) 

RAOR 1.000 
(0.000) 
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Table 183 (cont'd). 

Panel B: Decile 10 Only . 
MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR 

MON 1.000 0.086 -0.062 0.008 0.034 -0.007 -0.039 0.043 -0.010 -0.032 
(0.000) (0.000) (0.003) (0.713) (0.101) (0.729) (0.064) (0.038) (0.618) (0.126) 

JAN 1.000 0.124 0.021 -0.022 0.001 0.006 -0.014 -0.060 0.042 

(0.000) (0.000) (0.324) (0.301) (0.963) (0.765) (0.516) (0.004) (0.043) 
CBUB 1.000 0.012 -0.064 0.010 0.016 -0.195 -0.143 0.193 

(0.000) (0.577) (0.002) (0.619) (0.455) (0.000) (0.000) (0.000) 
CGDP 1.000 0.041 -0.087 -0.004 0.127 -0.093 0.113 

(0.000) (0.049) (0.000) (0.834) (0.000) (0.000) (0.000) 
CINT 1.000 0.018 0.021 -0.040 -0.018 -0.039 

(0.000) (0.379) (0.310) (0.053) ( -3 .80) (0.063) 
SIZE 1.000 0.514 -0.174 -0.099 -0.089 

(0.000) (0.000) (0.000) (0.000) (0.000) 
LIQUID 1.000 -0.216 0.321 -0.020 

(0.000) (0.000) (0.000) (0.348) 
VOL 1.000 0.172 -0.128 

(0.000) (0.000) (0.000) 

EXCH 1.000 0.010 
(0.000) (0.623) 

RAOR 1.000 
(0.000) 
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Table 184. Aggregate Cross-Sectional Regression Results for Nineteen Countries' Relative Over- and Underreactions Over the Period November I, 1991 to 
December 31, 1997 Using the Mean-Adjusted Method (/-statistic in parentheses). 

Panel A: Local Currency 

Intercept MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR A. R.S. 

RCARR1 0.000 -0.000 0.000 -0.010 -0.001 0.001 -0.000 0.000 0.013 0.016 0.092 1.26% 

(0.21) (-0.29) (1.06) (-10.58)+ (-0.74) (2.94)+ (-0.42) (0.38) (0.93) ( 1.61) (14.84)+ 

RCARR1 -0.000 -0.000 -0.000 -- -- 0.001 -0.000 -0.000 0.021 0.019 0.086 0.82% 
(-0.12) (-0.28) (-0.35) (3.49)+ (-0.43) (-0.09) (1.47) (1.82)* (13.90)+ 

RCARR1 0.000 -0.000 -- -0.010 -0.001 0.001 -- -- 0.014 0.016 0.092 1.27% 
(0.23) (-0.30) (-10.54)+ ( -0. 78) (2.94)+ (0.96) (1.60) (14.84)+ 

RCARR60 0.009 0.000 -0 .005 -0.105 -0.110 -0.001 -0.000 -0.002 1.302 1.905 1.567 5.07% 
(2.03)# (0.11) (-2.23)# ( -11.04)+ (-5.64)+ (-0.39) (-1.07) ( -7.46)+ (9.22)+ (18.83)+ (25 .53)+ 

RCARR60 0.002 0.000 -0.009 -- -- 0.000 -0.000 -0.002 1.289 1.975 1.505 4.51% 
(0.39) (0.16) (-3.70)+ (0.08) (-0.72) (-7.23)+ (9.19)+ (19.45)+ (24.55)+ 

RCA~0 -0.017 0.001 -- -0.112 -0.076 -0.001 -- -- 1.211 1.923 1.563 4.80% 
(-9.83)+ (0.46) (-11.91)+ (-3.98)+ (-0.47) (8.59)+ (18.91)+ (25.44)+ 
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Table 184 (cont'd). 

Panel B: U.S. Dollars 

Intercept MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR A.R.S. 

RCARR1 0.001 -0.000 0.000 -0.011 -0.001 0.002 -0.000 0.000 -0.024 0.011 0.082 1.21% 
( 1.92)* (-1.00) ( 1.1 0) (-10.68)+ ( -0.43) (6.17)+ (-1.64)* ( 1.49) ( -1.66)* (0.93) (13 .06)+ 

RCARR1 0.001 -0.000 0.000 -- -- 0.002 -0.000 0.000 -0.003 0.027 0.075 0.77% 
( 1.0 I) (-0.97) (0.14) (6.81)+ ( -1.25) (0.97) (-0.19) (2.24)# (12.03) 

RCARR1 0.000 -0.000 -- -0.011 -0.000 0.002 -- -- -0.020 0.011 0.081 1.21% 
(2.03)# ( -1.06) (-10.56)+ (-0.10) (6.15)+ (-1.40) (0.96) (13.07)+ 

RCAR/4,0 0.046 0.001 -0.009 -0.089 -0.081 -0.005 -0.005 0.001 -0.415 2.326 1.557 4.76% 
(6.11)+ (0.54) (-3 .22)+ (-8.44)+ (-3.65)+ (-1.92)* (-6.74)+ (2.31)# (-2.81)+ (19.74)+ (25.32)+ 

RCARR60 0.031 0.001 -0.010 -- -- -0.004 -0.004 0.000 -0.256 2.485 1.506 4.45% 
(4.48)* (0.56) (-3 .96)+ ( -1.50) (-5 .76)+ (1 .69)* (-1.75)* (21.31)+ (24.57)+ 

RCARR60 -0.009 0.001 -- -0.090 -0.029 -0.005 -- -- -0.178 2.336 1.560 4.51% 
(-4.76)+ (0.46) (-8.63)+ (-1.37) (-2.04)# ( -1.23) (19.83)+ (25.32)+ 
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Notes for table 184: 

* 
# 
+ 

Significant at the I 0% level. 
Significant at the 5% level. 

Significant at the 1% level. 
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Table 185. Aggregate Cross-Sectional Regression Results for Nineteen Countries' Relative Over- and Underreactions Over the Period November I, 1991 to 
December 31, 1997 Using the A RIMA Method (t-statistic in parentheses). 

Panel A: Local Currency 

Intercept MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR A. R.S. 

RCARR1 -0.000 -0.000 0.000 -0.004 -0.001 0.001 0.000 0.000 0.016 0.012 -0.054 0.48% 

(-0.51) (-0.37) ( 1.31) (-4.63)+ ( -0.30) (3.02)+ (0.08) (0.25) (1.11) (1.24) (-8.71)+ 

RCARR1 -0.000 -0.000 0.000 -- -- 0.001 0.000 0.000 0.020 0.014 -0.057 0.39% 

(-0.92) ( -0.36) (0.71) (3 .25)+ (0.22) (0.09) ( 1.38) ( 1.47) (-9.11)+ 

RCARR1 -0.000 -0.000 -- -0.004 -0.001 0.001 -- -- 0.017 0.012 -0.054 0.47% 

(-0.38) (-0.37) (-4.49)+ (-0.34) (3.03)+ (1.16) ( 1.22) (-8 .71)+ 

RCAR~0 0.001 0.000 -0.011 -0.318 -0.109 0.003 0.000 -0.001 1.356 0.627 -0.046 12.10% 

(0.39) (0.15) (-6.78)+ (-50.84)+ (-8.73)+ (1.73)* (0.26) ( -3.47)+ (14.40)+ (9.70)+ (-1.12) 

RCA~0 -0.012 0.000 -0.022 -- -- 0.006 0.000 -0.001 1.586 0.818 -0.212 2.72% 
( -4.88)+ (0.24) (-12.92) (3 .87)+ (1.58) (-4.43)+ (16.09)+ (12.10)+ (-4 .94)+ 

RCA~0 -0.006 0.000 -- -0.324 -0.103 0.002 -- -- 1.342 0.638 -0.047 11.87% 
(-5 .01)+ (0.29) (-52.28)+ (-8.30)+ (1.63) (14.28)+ (9.89)+ (-1.15) 
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Table 185 (cont'd). 

Panel B: U.S. Dollars 

Intercept MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR A . R.S. 

RCA RR1 0.001 -0.000 0.000 -0.007 -0.001 0.002 -0.000 0.000 -0.004 0.021 -0.033 0.57% 

( 1.49) (-0.63) ( 1.55) (-6.75)+ (-0.42) (6.57)+ (-1.74)* (1 .71)* (-0.29) (1 .69)* (-5 .31)+ 

RCARR1 0.001 -0.000 0.000 -- -- 0.002 -0.000 0.000 0.011 0.031 -0.038 0.39% 

(0.89) (-0.62) (0.93) (6.97)+ (-1.50) ( 1.40) (0.69) (2.52)# (-6.10)+ 

RCARR1 0.000 -0.000 -- -0.007 -0.000 0.002 -- -- 0.000 0.021 -0.033 0.55% 
(0.22) (-0.70) (-6.55)+ (-0.11) (6.55)+ (0.02) (I. 72)* (-5 .29)+ 

RCAR.Rt,0 0.015 0.000 -0.013 -0.419 -0.077 0.000 -0.003 0.001 1.202 1.620 0.074 18.77% 

(3 .17)+ (0.29) ( -7.44)+ (-60.94)+ (-5.31)+ (0.10) (-6.92)+ (5 .95)+ (12 .36)+ (21.10)+ ( 1.88)* 

RCAR.Rt,0 -0.016 0.001 -0.022 -- -- 0.006 -0.002 0.001 2.053 2.189 -0.194 6.54% 

(-3.34)+ (0.40) (-12.20)+ (3.43)+ (-3 .78)+ (2.88)+ (19.88)+ (26.88)+ ( -4 .63)+ 

RCARR60 -0 .015 0.000 -- -0.422 -0.056 0.000 -- -- 1.277 1.652 0.077 18.43% 

(-12.30)+ (0.02) (-61.54)+ (-4.00)+ (0.03) (13.47)+ (21.50)+ ( 1.95)+ 
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Table 186. Decile I Cross-Sectional Regression Results for Nineteen Countries' Relative Over- and Underreactions Over the Period November I, 1991 to 
December 31, 1997 Using the Mean-Adjusted Method (t-statistic in parentheses). 

Panel A: Local Currency 

Intercept MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR A. R.S. 

RCARR1 0.000 -0.001 0.002 0.001 -0.005 0.002 -0.000 0.000 0.100 0.049 0.068 1.50% 

(0.28) (-2.70)+ (2.66)+ (0.29) (-0.68) (1.91)* ( -1.33) (1.31) (2.08)# (1.43) (3.55)+ 

RCARR1 0.000 -0.002 0.002 -- -- 0.002 -0.000 0.000 0.093 0.051 0.070 1.56% 
(0.09) (-2.72)+ (2.82)+ (1.90)* ( -1.25) ( 1.45) (1.98)# (1 .50) (3 .65)+ 

RCARR1 -0.000 -0.001 -- 0.003 -0.005 0.002 -- -- 0.103 0.046 0.068 1.20% 
(-0.13) (-2.42)# ( 1.07) (-0.79) (1.91)* (2.15)# ( 1.35) (3.59)+ 

RCA~0 -0.026 0.000 0.000 -0.095 -0.188 -0.009 0.001 -0.001 1.2 17 2.153 1.734 7.61% 
( -1.69)* (0.05) (0.06) (-3.18)+ (-2.79)+ ( -l.l7) (1.44) (-1.34) (2.67)+ (6.62)+ (9.48)+ 

RCA~0 -0.036 0.001 -0.005 -- -- -0.010 0.002 -0.001 1.138 2.298 1.792 6.95% 
(-2.40)# (0.15) (-0.75) ( -1.25) (1 .59) ( -1.25) (2.54)# (7.09)+ (9.82) 

RCARR60 -0.019 0.000 -- -0.096 -0.186 -0.009 -- -- 1.240 2.128 1.714 7.62% 
(-3. 19)+ (0.09) (-3.36)+ (-2.83)+ ( -1.20) (2.74)+ (6.57)+ (9.50)+ 
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Table 186 (cont'd). 

Panel B: U.S. Dollars 

Intercept MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR A . R.S. 

RCARR1 -0.005 0.001 0.002 -O.OU -0.001 -0.000 0.000 0.000 0.186 0.083 0.008 1.75% 
(-1.77)* (1.54) (2.70)+ (-3.23)+ (-0.10) (-0.12) (0.50) (1.31) (3.49)+ ( 1.93)* (0.42) 

RCARR1 -0.006 0.001 0.002 -- -- 0.000 0.000 0.000 0.210 0.099 0.001 1.39% 
(-2.16)# (1 .38) (2.19)# (0.02) (0.60) ( 1.23) (3 .96)+ (2.30)# (0.07) 

RCARR1 -0.002 0.001 -- -0.010 -0.005 -0.000 -- -- 0.173 0.081 0.011 1.28% 
(-2.68)+ (1.91)* (-2.74)+ (-0.68) (-0.10) (3.30)+ (1.88)* (0.53) 

RCARR60 0.005 -0.004 -0.023 -0.087 -0.133 -0.004 -0.005 0.002 2.391 2.999 1.262 7.37% 
(0.17) (-0.76) (-2.70)+ (-2.55)# ( -1.65) (-0.34) (-2.03)# (2.34)# (4 .59)+ (7.06)+ (6.46)+ 

RCARR60 -0.016 -0.005 -0.026 -- -- -0.004 -0.004 0.002 2.512 3.198 1.213 7.07% 
(-0.63) (-0.93) (-3 .14)+ (-0.31) ( -1.59) (2.11)# (4.87)+ (7.61)+ (6.24)+ 

RCARR60 -0.039 -0.007 -- -0.101 -0.098 -0.005 -- -- 2.372 3.123 1.248 6.98% 
(-5.82)+ ( -1.27) (-2.98)+ ( -1.27) (-0.43) (4.66)+ (7.37)+ (6.47)+ 
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Table 187. Decile I Cross-Sectional Regression Results for Nineteen Countries' Relative Over- and Underreactions Over the Period November I, I 991 to 
December 31, 1997 Using the ARIMA Method (t-statistic in parentheses). 

Panel A: Local Currency 

Intercept MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR A. R.S. 

RCARR1 0.000 -0.001 0.002 0.003 -0.001 0.002 -0.000 0.000 0.007 0.033 -0.041 1.10% 
(0.16) (-2.01)# (3 .03)+ (0.80) (-0.08) ( 1.93)* (-0.09) ( 1.56) (0.14) (1.04) (-2.09)# 

RCARR1 0.000 -0.001 0.002 -- -- 0.002 -0.000 0.000 0.004 0.032 -0.041 1.07% 
(0.19) (-2.05)# (3 .31)+ ( 1.93)* (-0.13) (I .65) (0.07) ( 1.0 I) (-2.08)# 

RCARR1 0.002 -0.001 -- 0.005 -0.003 0.002 -- -- 0.008 0.028 -0.037 0.56% 
(3.13)+ ( -1.62) (1 .67) ( -0.45) ( 1.89)* (0.16) (0.87) (-1.91)* 

RCARR60 0.001 -0.003 -0.002 -0.320 -0.158 -0.002 0.000 -0.001 1.747 0.700 0.297 13 .88% 
(0.13) (-0.75) ( -0.40) (-15 .91)+ (-3 .68)+ (-0.40) (0.31) ( -1.32) (5 .67)+ (3.50)+ (2.44)# 

RCARR60 -0.013 -0.000 -0 .018 -- -- -0.003 0.001 -0.001 2.015 0.928 0.274 4.08% 
( -1.59) (-0.02) (-3 .91)+ (-0.51) ( 1.04) (-1.96)* (6.24)+ (4.42)+ (2 .14)# 

RCA~0 -0.005 -0.003 -- -0.324 -0.148 -0.002 -- -- 1.747 0.708 0.280 13.80% 
( -1.34) ( -0.80) (-16.62)+ (-3.49)+ (-0.41) (5 .67)+ (3 .55)+ (2.31)# 
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Table 187 (cont'd). 

Panel B: U.S. Dollars 

Intercept MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR A . R.S. 

RCA RR1 -0.007 0.00 1 0.000 -0.010 0.005 0.00 1 0.000 0.000 0.140 0.082 -0.075 2.06% 
(-2.26)# ( 1.24) (0.11) (-2.69)+ (0.58) (0.60) ( 1.59) (0.81) (2.54)# (1.89)* (-3.58)+ 

RCA RR1 -0.006 0.001 -0.000 -- -- 0.001 0.000 0.000 0.167 0.092 -0.083 1.73% 
(-2.36)# ( 1.33) (-0.38) (0.84) ( 1.46) (0.90) (3.08)+ (2.14)# (-3.99)+ 

RCARR1 -0.000 0.001 -- -0.010 -0.003 0.001 -- -- 0.103 0.086 -0.066 1.59% 
( -0.28) ( 1.24) (-2.70)+ (-0.32) (0.60) ( 1.92)* ( 1.98)# (-3.19)+ 

RCARR60 -0.006 0.002 -0.014 -0.394 -0.192 0.007 -0.003 0.002 2.134 1.840 -0.049 20.65% 
( -0.30) (0.57) (-2.47)# (-16.90)+ (-3 .54)+ ( 1.06) (-1.73)* (3.33)+ (6.24)+ (6.78)+ ( -0.37) 

RCARR60 -0.046 0.004 -0.030 -- -- 0.017 -0.001 0.002 3.044 2.456 -0.350 10.26% 
( -2.57)# (0.93) (-5.23)+ (2.28)# (-0.87) (2.99)+ (8.51 )+ (8.63)+ (-2.55)# 

RCA~0 -0.022 0.000 -- -0.404 -0.189 0.007 -- -- 2.016 1.944 -0.035 20.05% 
(-4 .97)+ (0.09) (-17.58)+ (-3.67)+ (1.03) (6.03)+ (7.18)+ (-0.27) 
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Table 188. Decile I 0 Cross-Sectional Regression Results for Nineteen Countries' Relative Over- and Underreactions Over the Period November I, 1991 to 
December 31, 1997 Using the Mean-Adjusted Method (t-statistic in parentheses). 

Panel A: Local Currency 

Intercept MON JAN CBUB CGDP CJNT SIZE LIQUID VOL EXCH RAOR A. R.S. 

RCARR1 -0.001 0.001 0.002 -0.022 -0.013 0.000 0.000 0.000 -0.150 0.024 -0.007 2.39% 
( -0.85) (2.37)# (2.75)+ (-6.54)+ (-1.76)* (0.46) (0.95) (0.57) (-2.85)+ (0.68) ( -0.33) 

RCARR1 -0.002 0.001 0.001 -- -- 0.000 0.000 0.000 -0.124 0.040 -0.037 0.48% 
(-1.18) (2.51 )# (1.70)* (0.62) (0.81) (0.51) ( -2.38)# ( 1.15) (-1.74)* 

RCARR1 0.001 0.001 -- -0.020 -0.015 0.000 -- -- --0.142 0.019 -0.008 2.13% 
(1 .26) (2.45)# (-6.07)+ (-2.06)# (0.51) (-2.70)+ (0.55) ( -0.40) 

RCA~0 -0.073 0.011 0.018 -0.170 -0.299 0.004 0.002 0.001 1.114 2.175 1.350 6.08% 
(-4.60)+ (2 .26)# (2.27)# (-5.40)+ (-4.33)+ (0.55) (2.33)# (0.69) (2.30)# (6.86)+ (6.91)+ 

RCARR60 -0.089 0.012 0.011 -- -- 0.004 0.003 0.001 1.076 2.398 1.059 4.09% 
(-5 .78)+ (2.40)# (1.34) (0.56) (2.46)# (1.08) (2.26)# (7.53) (5.48)+ 

RCARR60 -0.030 0.012 -- -0.151 -0.334 0.004 -- -- 1.249 2.120 1.331 5.68% 
(-5 .12)+ (2.31 )# (-4.88)+ (-4.95)+ (0.60) (2.59)+ (6.68)+ (6.85)+ 
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Table 188 (cont'd). 

Panel B: U.S. Dollars 

Intercept MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR A . R.S. 

RCARR1 0.001 -0.000 0.002 -0.024 -0.015 0.001 0.000 -0.000 -0.161 0.009 -0.004 2.22% 
(0.33) (-0.70) (2.42)# (-6.70)+ (-1.82)* (0.84) (0.47) (-1.03) (-2.79)+ (0.23) (-0.20) 

RCARR1 -0.002 -0.000 0.001 -- -- 0.001 0.000 -0.000 -0.129 0.045 -0.030 0.25% 
(-0.67) (-0.46) ( 1.49) ( 1.42) (1.11) (-1.38) (-2.26)# ( 1.17) (-1.47) 

RCARR1 0.002 -0.000 -- -0.024 -0.015 0.001 -- -- -0.152 0.003 -0.003 2.05% 
(2.15) (-0.57) (-6.44)+ (-1.87)* (0.88) (-2.71)+ (0.07) (-0.14) 

RCA~0 -0.027 0.003 0.004 -0.103 -0.111 -0.023 0.002 -0.001 -0.978 1.967 1.547 4.99% 
(-1.10) (0.46) (0.52) (-2.98)+ (-1.47) ( -3.33)+ ( 1.09) (-1.36) ( -1.84)* (5.46)+ (8.15)+ 

RCARR60 -0.043 0.003 0.001 -- -- -0.022 0.003 -0.002 -0.893 2.149 1.428 4.62% 
(-1.83)* (0.55) (0.09) (-3.13)+ (1.59) ( -1.60) (-1.70)* (6.04)+ (7.65)+ 

RCA~0 -0.007 0.003 -- -0.101 -0.125 -0.023 -- -- -0.977 1.927 1.546 5.03% 
( -1.03) (0.53) (-2.97)+ ( -1.73)* (-3.30)+ ( -1.88)* (5.36)+ (8.19)+ 
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Table 189. Decile 10 Cross-Sectional Regression Results for Nineteen Countries' Relative Over- and Underreactions Over the Period November I, 1991 to 
December 31 , 1997 Using the A RIMA Method (t-statistic in parentheses). 

Panel A: Local Currency 

Intercept MON JA N CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR A. R.S. 

RCA RR1 0.002 0.000 0.002 -0.007 -0.018 0.001 0.000 -0.000 -0 .086 -0 .015 -0.151 3.36% 

(1.63) (0.36) (1.98)# (-1.93)* (-2.45)# (0.99) (0.34) (-3.16+ ( -1.60) ( -0.45) (-7.02)+ 

RCARR1 0.001 0.000 0.001 -- -- 0.001 0.000 -0.000 -0.091 -0.004 -0.159 2.93% 

(1 .06) (0.52) (1.64) (0.74) (0.34) (-2.94)+ (- 1.70)* (-0.13) (-7.47)+ 

RCARR1 -0.001 0.000 -- -0.006 -0.014 0.001 -- -- -0.083 -0.018 -0.146 2.64% 
(-0.94) (0.54) (- 1.73)* (-1.94)* (0.74) (-1.53) (-0.53) (-6.78)+ 

RCARR60 -0.017 0.009 0.008 -0.325 -0.217 -0.013 0.000 -0.001 2.000 0.679 -0.144 14.92% 

(-1.98)# (2.42)# ( 1.42) (-15 .21 )+ (-4.83)+ (-2 .25)# (0.09) (-1.23) (5 .95)+ (3 .31)+ (-1.07) 

RCARR60 -0.032 0.011 -0.007 -- -- -0.018 0.000 -0.001 2.371 0.916 -0.483 5.06% 
(-3.59)+ (2 .94)+ ( -1.23) (-2.95)+ (0.17) (-1.01) (6.77)+ (4.25)+ ( -3.44)+ 

RCARR60 -0.024 0.009 -- -0.321 -0.207 -0.014 -- -- 2.012 0.670 -0.131 14.77% 
(-5 .76)+ (2.49)# (-15 .25)+ (-4 .66)+ ( -2.37) (5.99) (3 .27)+ (-0.98) 
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Table 189 (cont'd). 

Panel B: U.S. Dollars 

Intercept MON JAN CBUB CGDP CINT SIZE LIQUID VOL EXCH RAOR A . R.S. 

RCARR1 0.003 -0.001 0.001 -0 .013 -0.024 0.001 -0.000 -0.000 -0.186 -0.023 -0.087 2.42% 

(0.95) (-0.78) ( 1.0 I) (-3.39)+ (-2.92)+ (1 .50) ( -0.42) (-0.26) (-3 .29)+ (-0.58) (-4.04)+ 

RCARR1 -0.001 -0.000 0.001 -- -- 0.001 0.000 -0.000 -0.173 0.006 -0.105 1.56% 

( -0.24) (-0.57) (0.58) (1.54) (0.40) (-0.60) (-3 .10)+ (0.16) (-4.97)+ 

RCARR1 0.001 -0.000 -- -0.013 -0.023 0.001 -- -- -0.175 -0.026 -0.085 2.34% 

( 1.45) (-0.67) (-3.30)+ (-2 .81)+ ( 1.46) (-3 .16)+ (-0.65) (-3 .96)+ 

RCARR60 -0.021 -0.002 0.002 -0.387 -0.143 -0.007 -0.001 0.001 1.259 1.423 0.040 15 .99% 

(-1 .26) ( -0.40) (0.36) (-16.64)+ (-2.80)+ (-1.53) (-0.34) (1.00) (3 .73)+ (5.94)+ (0.31) 

RCA~0 -0.055 0.002 -0.010 -- -- -0.003 0.001 0.000 2.017 1.962 -0.350 5.51% 

(-3.27)+ (0.59) (-1.52) (-0.61) (0.65) (0.42) (5 .73)+ (7.84)+ (-2.62)+ 

RCARR60 -0.022 -0.002 -- -0.386 -0.146 -0.007 -- -- 1.219 1.437 0.037 15 .93% 

(-5.03)+ (-0.41) (-16.71)+ (-2.99)+ (-1.54) (3.70)+ (6.02)+ (0.29) 
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Table 190. Summary of Cross-Sectional Hypotheses Tests for Aggregate, Decile I, and Decile I 0 Cross-Sectional Regression Results for Nineteen Countries' 
Relative Over- and Underreactions Over the Period November I , I 991 to December 31, 1997 Using the Mean-Adjusted and A RIMA Methods. 

Panel A: AJ?J.:regate Cross-Sectional Results (Tables 182 and 1832 

Variable Hypothesis Predicted Actual Sign Actual Sign Actual Sign Actual Sign 
Tested Perspective Sign Mean-Adjusted Mean-Adjusted A RIMA A RIMA 

One-Day Six~-Day One-Day Six~-Day 
CBUB SBH Local -(Decile!) 

+ (Decile 
10) 

CBUB SBH U.S. -(Decile I) 

+(Decile 
IO) 

CGDP EGH Local - Not Signif. 

CGDP EGH U.S. - Not Signif. 

CINT IRH Local + + Not Signif. + + 

CINT IRH U.S. + + - + + 

SIZE SCE Local - Not Signif. Not Signif. Not Signif. Not Signif. 

SIZE SCE U.S. - - - -
LIQUID MLH Local - Not Signif. - Not Signif. 

LIQUID MLH U.S. - Not Signif. + + + 

EXCH VEH Local + + + Not Signif. + 

EXCH VEH U.S. + + + + + 

RAOR OMH Local - + + 

RAOR OMH U.S. - + + - + 
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Table 190 (cont'd). 

Panel B: Decile I Cross-Sectional Results (Tables 184 and 185) 

Variable Hypothesis Predicted Actual Sign Actual Sign Actual Sign Actual Sign 
Tested Perspective Sign Mean-Adjusted Mean-Adjusted A RIMA A RIMA 

One-Day Six~-Day One-Day Six~-Day 

CBUB SBH Local - Not Signif. - Not Signif. 

CBUB SBH U.S. 

CGDP EGH Local - Not Signif. - Not Signif. 

CGDP EGH U.S. - Not Signif. Not Signif. Not Signif. 

CINT IRH Local + + Not Signif. + Not Signif. 

CINT IRH U.S. + Not Signif. Not Signif. Not Signif. + 
SIZE SCE Local - Not Signif. Not Signif. Not Signif. Not Signif. 

SIZE SCE U.S. - Not Signif. + Not Signif. 

LIQUID MLH Local - Not Signif. Not Signif. Not Signif. 

LIQUID MLH U.S. - Not Signif. + Not Signif. + 
EXCH VEH Local + Not Signif. + Not Signif. + 
EXCH VEH U.S. + + + + + 
RAOR OMH Local - + + - + 
RAOR OMH U.S. - Not Signif. + 
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Table 190 (cont'd). 

Panel C: Decile 10 Cross-Sectional Results (Tables /86 and 187) 

Variable Hypothesis 
Tested 

CBUB SBH 

CBUB SBH 

CGDP EGH 

CGDP EGH 

CINT IRH 
CINT IRH 
SIZE SCE 

SIZE SCE 

LIQUID MLH 

LIQUID MLH 

EXCH VEH 

EXCH VEH 

RAOR OMH 

RAOR OMH 

Perspective 

Local 

U.S. 

Local 

u.s. 
Local 

U.S. 

Local 

U.S. 

Local 

U.S. 

Local 

U.S. 

Local 

U.S. 

Predicted 
Sign 

+ 
+ 

+ 
+ 

+ 
+ 

Actual Sign Actual Sign Actual Sign Actual Sign 
Mean-Adjusted Mean-Adjusted ARIMA ARIMA 

One-Day_ Sixty-Day One-Day·-· __ Sixty-Day 

Not Signif. Not Signif. Not Signif. 

Not Signif. - Not Signif. Not Signif. 

Not Signif. + Not Signif. Not Signif. 

Not Signif. Not Signif. Not Signif. Not Signif. 

Not Signif. Not Signif. - Not Signif. 

Not Signif. Not Signif. Not Signif. Not Signif. 

Not Signif. + Not Signif. + 
Not Signif. + Not Signif. + 

+ 
Not Signif. + 
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