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DIFFERENTIAL INFORMATION, EXPECTATIONS, AND 

THE SMALL FIRM EFFECT 

by 

Arthur D. Neustel 

<ABSTRACT> 

An empirical study of the effec~s of differential 

information and the expectat·:ons of investors is undertaken 

to test the differential information theory of Barry and 

Brown C1°d3}. The theory is tested using the small firm 

effect. The excess returns found using ex post data are 

regressed against proxies for differential information and 

expectations. The residuals from these regressions are 

then tested to determine if the small firm effect is still 

observed. 

The results of this study are: 

1. The tests provided empirical evidence that is 
consistent with the theory of Barry and Brown 
(1983) when a suitable proxy for differential 
information is used. 

2. For the sample studied, the differential 
information effect on perceived risk by 
investors largely explained the small firm 
effect, when a suitable proxy was used. 

3. Evidence was found that the small firm effect 
is composed of two parts supporting the findings 
of Keim (1983). One is a January effect, and 
the other during the remainder of the year, 
with the January effect still observed. 



4. The proxy chosen to represent heterogeneous 
expectations must be selected with care. In this 
study the one selected did not prove suitable. 
Reasons are provided which indicate that 
the proxy chosen was the principal cause of the 
failure of these tests to support the theory. 
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Chapter I 

INTRODUCTION 

The capital asset pricing model (CAPM>, which was 

developed by Sharpe (1964), Lintner (1965) and Mossin 

(1966), has been widely used by financial economists for 

many years. One of the assumptions on which the CAPM is 

based is that information is free and immediately available 

to investors. It is widely recognized that this assumption 

is not realistic, but modification of the CAPM to change 

this assumption complicates the model and makes its use 

much more complex. The effects of costly information, 

which results in differing information available to 

investors, affects their actions. The effect of such 

differential information has been the subject of somewhat 

limited study. Klein and Bawa (1976, 1977) have studied 

the effect of estimation risk and limited information on 

investors' choices. They found that investors perceive the 

risk of an investment to vary inversely with the amount of 

information that they have. As a result, investors adjust 

their portfolios according to their estimates of the risk 

of the securities. This means that it is the perceived 

risk that is important, and not the ex post risk which is 

normally used with the CAPM. 

1 
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Recently, Barry and Brown (1983) extended the work of 

Klein and Bawa (1977). They developed a theoretical model 

that predicts that the risk perceived by investors will 

differ from that measured on an ex post basis. 

Furthermore, the perceived risk will differ between 

securities. Specifically, the model predicts that a low 

information security will have a larger expected return 

than an otherwise identical high information security. In 

this study, they suggest several possible proxies for 

differential information such as the period of listing on 

the exchanges. Barry and Brown (1983a) conducted an 

empirical test of this differential information effect, and 

found support for their theoretical model. 

Another observable fact is that investors hold 

different expectations about the returns to be received 

from holding a security. These heterogeneous expectations 

violate another of the basic assumptions of the CAPM. This 

assumption is that investors hold identical beliefs about 

security returns and the probability distributions of these 

returns. 

There have been several studies dealing with the 

theoretical effects of heterogeneous expectations and their 

effect on the CAPM. Lintner (1969) investigated the effect 

and found that, while there are many significant 

differences, the basic CAPM can be used for many purposes. 
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Results from Lintner's model explain why investors hold 

different portfolios and also show that the price of a 

security and the security's variance-covariance matrix 

depend on the assessments of the individuals who own it. 

Thus, although the relationships become much more complex, 

it is still possible to use the CAPM framework to model 

many situations involving heterogeneous expectations. 

The empirical work that has been performed to date in 

the area of heterogeneous expectations has been limited. 

Among the more notable is the work of Cragg and Malkiel 

(1982), which, along with their earlier works, investigates 

the relationship between expectations and stock prices. 

They found that the use of the variance of analysts• 

forecasts of long term growth rates as a risk measure 

resulted in better correlation with stock prices than the 

correlation using the historical beta and the CAPM. They 

argue that analysts• forecasts are indicative of the 

information available, and they would expect them to be 

reflected in the market. The 1982 study used a multifactor 

linear model, identical in form to the Arbitrage Pricing 

Theory <APT> model of Ross (1976), but derived on the basis 

of different assumptions. No specific model for using the 

variance of long term growth rates as a risk measure is 

developed because of the econometric problem of errors in 

variables. Their results indicate strongly, however, that 
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expectations do play a role in the price of securities. 

The advent of this additional theory and evidence 

concerning differential information and heterogeneous 

expectations makes possible the investigation of previously 

unexplained anomalies that have been observed using the ex 

post CAPM. There are a number of such anomalies, but one 

of widespread current interest is the "small firm" effect 

reported by Banz (1981). It has been the subject of 

detailed scrutiny and to date remains unexplained. 

Generally, investigations have concluded that the most 

probable cause for the small firm effect is 

misspecification of the CAPM. Among the likely causes of 

such misspecification are the effect of differential 

information or the effect of heterogeneous expectations. 

The small firm effect was discovered by Banz (1978, 

1981), who used a modified form of the CAPM to test the 

relationship between total market value of the firm and the 

return on the common stock of the firm. He found that 

firms which have lower market value have higher risk 

adjusted returns than larger firms. This inverse 

relationship has been called the "small firm" or "size" 

effect. Banz was unable to explain these findings but 

suggested that they are possibly evidence of 

misspecification of the CAPM or an information effect based 

on a model of Klein and Bawa (1977). Based on a subsequent 
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study by Reinganum (1981a), Banz (1981) concludes that it 

is unlikely that the effect is due to market inefficiency. 

It is not clear however, whether the observed differences 

in excess returns are due to size per se, or whether the 

size effect is merely a proxy for one or more unknown 

factors that are correlated with size. 

Following the publication of this work of Banz, there 

have been a number of investigations of the size effect 

which have studied the phenomena from a statistical 

viewpoint. The investigations have included studies of the 

procedures followed in estimating the beta used to 

determine the risk adjusted return. Roll (1981> suggested 

that, since small firms~ stocks trade less frequently than 

those of larger firms, there could be a downward bias in 

the risk estimates for these smaller firms. A subsequent 

study by Reinganum <1982) directly tested Roll~s conjecture 

using betas estimated by the aggregated coefficients method 

suggested· by Dimson (1979). He concludes that, while there 

is the bias suggested by Roll, it is not large enough to 

explain the "size effect". Other statistical tests have 

been conducted to investigate the possible effect of beta 

non-stationarity (Christie and Hertzel (1981)), and the 

effect of the method of calculating excess returns to 

determine the magnitude of the size of the effect <Roll 

(1982) and Blume and Stambaugh (1983>>. These studies have 
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been unable to explain the small firm effect, and in 

general have concluded that the anomaly arises from 

deficiencies in, or misspecification of, the capital asset 

pricing model. Market inefficiency is generally not 

considered a likely cause of the small firm effect. 

Further work to define the nature of the small firm 

effect has been conducted. One area of such research is 

the investigation of the relationship of the small firm 

effect with earnings/price (E/P) ratio. Reinganum (1981a 

p.45) found that: "After controlling returns for any E/P 

effect, a strong firm size effect still emerged. But, 

after controlling returns for any market value effect, a 

separate E/P effect was not found." Basu (1983) found, in 

contrast, that, while small firms have appeared to earn 

higher returns than large firms, when the portfolios are 

controlled for E/P ratios, no significant risk adjusted 

returns related to firm size were found. Thus the evidence 

is conflicting with regard to the relationship between the 

E/P ratio and the small firm effect. 

Evidence of seasonality has been found in the small 

firm effect. Keim (1983) found that the risk adjusted 

return for a portfolio of small firms is largest in January 

and much smaller during the remainder of the year. In 

fact, on average, about half of the annual size effect 

occurs in January, and about 25 percent of the total effect 
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occurs during the first five trading days of January. 

Brown, Kleidon and Marsh (1983) found evidence of 

seasonality in the effect, but also found that the effect 

is not stable over time. They found a negative size effect 

for the period of 1969-73 and a positive size effect 

(excess return) for the period 1974-79. 

The effect of the tax laws dealing with capital gains, 

which could result in tax-loss-selling-pressure at the end 

of the year and subsequent increases in price in early 

January, has been investigated by Reinganum <1983> and 

others. While it was found that the magnitude of the 

effect is positively related to the losses that could have 

been realized, Reinganum found that even those stocks that 

showed capital gains over the past year exhibited positive 

excess returns during the first five days of January. 

Further, small firms have higher returns than large f~rms 

for the entire month. Thus Reinganum concludes that 

tax-loss-selling cannot completely explain the "January" 

effect. 

The international character of the small firm effect 

has been investigated by Brown, Keim, Kleidon and Marsh 

(1983> using Australian stocks, and by Berges, McConnell 

and Schlarbaum (1982> for Canadian stocks. Both of these 

studies have found evidence of the small firm effect, and 

indicate that the tax-loss-selling hypothesis does not 
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explain the "January" effect. 

There have also been investigations concerning 

transaction costs as a possible cause of the small firm 

effect. Stoll and Whaley (1983) and Schultz (1983) have 

investigated this possible cause. Schultz concluded that 

transaction costs can not explain the small firm effect, 

while Stoll and Whaley estimated that the costs of a 

round-trip security transaction every three months are 

sufficient to eliminate the effect. 

To summarize, there is abundant evidence of an 

empirical anomaly that is not adequately explained by 

either the empirical testing that has been performed using 

existing models (principally the CAPM> or the potential 

economic causes that have been tested to date. Most 

investigators suggest that a probable cause is 

misspecification of the CAPM. 

1.1 PURPOSE AND JUSTIFICATION OF THE STUDY 

The studies of the small firm effect that have been 

performed to date can be grouped into three general 

categories: (1) those that investigate the small firm 

effect as a statistical artifact, particularly the proper 

estimation of risk (beta) in the CAPM; (2) those that 

investigate it in relationship to economic factors; and (3) 

those that investigate the nature of the effect. None of 

these approaches has satisfactorily explained the cause(s) 
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of the observed anomaly. All of the studies which have 

been done have one element in common (except for Chan, Chen 

and Hsieh (1983) and Reinganum (1981)), and that is the use 

of the CAPM and its variants as the model used in the 

study. 

The estimation of risk and the adequacy of the model 

used are clearly key elements in the investigation of the 

small firm effect. Investigators have generally concluded 

that misspecification of the model is a likely cause, but 

the effects of differential information and heterogeneous 

expectations have not been investigated. It is in this 

respect that this study will depart from earlier studies. 

The availability of a substantial body of expectational 

data in the form of analysts' estimates makes possible the 

use of ex ante information which was not previously 

available in studies of the size effect. These data are 

available on tapes called the "Institutional Brokers' 

Estimate System" <IBES>, and gives estimates of earnings, 

growth rates, etc. for over 2,200 firms since 1976. 

The use of these ex ante data makes possible the 

introduction of differential information and heterogeneous 

expectations into the investigation of the small firm 

effect. A study will be made of the effect of differential 

information on the excess returns obtained using the usual 

ex post CAPM. To assess the impact of the perceived risk 
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resulting from differential information a simple linear 

regression will be run using proxies for differential 

information as the independent variable. The residual 

excess returns (the error term from this regression) will 

then be examined. The number of analysts making estimates 

and the variability of analysts~ forecasts will be used as 

proxies for the differential information available to 

investors. This model, which effectively adds an 

additional explanatory variable, will be used to determine 

whether these differential information effects or 

heterogeneous expectations "explain" the small firm effect, 

including the January effect. 

Justification of the approach is based on the 

theoretical work by Barry and Brown (1983) concerning 

differential information. Their model shows that the risk 

perceived by investors differs from that measured using 

historical data. The availability of an adequate body of 

ex ante information makes possible a test of their theory. 

This test will use the small firm effect as the unexplained 

anamoly which will be studied. 

Using the number of analysts making forecasts as an 

added explanatory variable, this study will test whether 

the theorized differential information effect of analysts~ 

forecasts is reflected in the returns on these securities. 

The effect of heterogeneous expectations will be 
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tested in similar fashion. Justification for this approach 

is based on the empirical work by Cragg and Malkiel (1982). 

Their study, which used a multi-factor model, to investigate 

stock prices indicated that the dispersion of analysts' 

forecasts is the best single measure of risk. In addition 

the dispersion of forecasts made a significant (beyond that 

of merely an added explanatory variable) contribution to 

the explanatory power of the model used in their study, 

even when the usual CAPM beta was one of the independent 

variables. 

The use of the dispersion of analysts' forecasts as a 

proxy for investors' expectations is a logical additional 

e:<planatory variable which should be explored in 

investigations of this unexplained phenomenon. Analysts' 

forecasts logically should contain more information and 

possibly a differing assessment of risk than is included in 

the historic beta or other published information available 

to most investors. Since these estimates are used by 

institutional investors and are frequently distributed to 

the customers of the brokerage firms, they can reasonably 

be expected to be one part of the information set that 

investors use in evaluating stocks. 

The dispersion of analysts' forecasts is hypothesized 

to be larger for small firms for a number of reasons. These 

reasons include: (1) the impact of any expected economic 
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change, such as changes in consumer spending, is likely be 

more difficult to estimate and hence relatively larger for 

the small firm since these firms tend to be less 

diversified; (2) There is a greater probability of analysts 

using different information concerning small firms since 

information is probably less readily available and the cost 

of information is likely to be higher (at least 

relatively); and (3) since there are more analysts 

following larger firms a consensus estimate is more likely 

<i.e. it is less likely that a widely differing estimate 

will be issued). As a result, the dispersion of forecasts 

is likely to be a factor correlated with the size effect. 

The study will be limited to the implications of this 

methodology for a test of the differential information 

theory of Barry and Brown (1983) and a general explanation 

of the small firm effect. No effort will be made to 

directly investigate other aspects of the small firm effect 

such as the effect of economic factors. 

The objective of this study is to serve as an 

empirical test of the theory of Barry and Brown (1983) on 

the effect of differential information. In making this 

test, the small firm effect will be the studied to 

determine if the use of this additional explanatory 

variable, in conjunction with the usual beta, explains the 

small firm effect which has been observed using the CAPM. 
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This study has the additional objective of testing the 

effect of heterogeneous expectations on security returns. 

The small firm effect will be used to test whether the 

effects of expectations explain this anamoly. 

1.2 OUTLINE OF THE §IY~Y 
This study is organized as follows. The relevant 

literature on differential information and heterogeneous 

expectations is reviewed in Chapter two. This review 

encompasses both the theoretical and empirical literature. 

This review is followed by a rather complete review of the 

small firm effect. The emphasis on the small firm effect 

is intended to show the failure of the CAPM to explain the 

anamoly, and also to show that no satisfactory economic or 

external factor has provided an adequate explanation. 

The methodology to be used to empirically test for the 

differential information effect and the effect of 

heterogeneous expectations is discussed in Chapter three. 

The evaluation of the results is also discussed in Chapter 

three. The data to be used in the tests will also be 

discussed. 

The results of the tests are discussed in Chapter 

four. A summary of results, the limitations of this study, 

and recommendations for further research are provided in 

Chapter five. 



Chapter II 

LITERATURE REVIEW 

2.1 INTRODUCTION 

After a brief introduction to the effects of 

differential information and expectations and the nature 

and significance of the small firm effect, this chapter 

reviews the relevant literature concerning them. The 

literature on differential information and expectations 

will each be divided into two sections, one dealing with 

theory and the other the empirical studies. To test these 

effects, the small firm effect will be the anamoly 

investigated. There will be a review of the small firm 

effect literature to show the failure alternative 

explanations for the effect. It will be presented in 

topical sections, each of which deals with a general area 

of the possible causes of the small firm effect. Emphasis 

will be placed on the methodology and conclusions presented 

in the literature and each topic will be concluded with a 

brief summary. Finally, the chapter will conclude with an 

overall summary of the main points of the literature. 

2.2 DIFFERENTIAL INFORMATION EFFECT LITERATURE 

One of the important assumptions made in the 

development of the CAPM is that investors have equal and 

14 
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costless information concerning each of the individual 

securities available. This implies that the risk and 

returns for securities are believed to be the same by all 

investors. In reality, of course, investors do not have 

identical information or beliefs. Because of these 

differences, the literature concerning differential 

information will be reviewed. The review will be divided 

into the theoretical literature and the empirical 

literature. 

2.2.1 THE THEORETICAL LITERATURE 

Studies of the effects of differential information and 

its relationship with heterogeneous beliefs and 

expectations is limited. Theoretical work in this area 

includes the work of Klein and Bawa (1976). They 

investigated the effect of using estimated parameters in 

the portfolio decision rather than the true market values 

of the parameters. Using a Bayesian approach with the 

assumption of normally distributed returns, they develop a 

number of theorems regarding the choices made by investors. 

If the prior information is non-informative and there is 

sufficient sample information, they show that the 

admissable set of portfolios is the same as in the analysis 

when the parameters are known. While the set is the same, 

the choice of the individual investor depends on the amount 

of sample information that the investor has. As the sample 
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information decreases, the investor acts as though he is 

increasingly risk averse and chooses more of the riskless 

asset. Thus the portfolios actually held differ from the 

usual CAPM portfolios with equal and costless information. 

Two additional cases are examined: (1) where the prior 

information is informative; and (2) when the assumption of 

independence of the parameters is dropped. In the case of 

prior information being informative regarding the 

parameters, they show that, because of the estimation risk, 

the investor will want to invest in the securities about 

which he has the most information. 

In Klein and Bawa (1977) the results of the 1976 study 

are extended to the cases of limited prior information and 

also to the case of differential information. They develop 

in detail the case of sufficient information, and then show 

that as the degree of information decreases, the investor 

acts as though he has increasing risk aversion. In this 

case, the traditional CAPM still holds. Continuing with 

the cases of limited prior information, they demonstrate 

that it is asymptotically optimal for the investor to limit 

his diversification to the riskless security if information 

on risky securities is minimal. In the case of 

differential information it is shown that it is optimal for 

the investor to invest in the subset of securities about 

which he has sufficient information and not to invest in 
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the low information subset of securities. 

Along somewhat similar lines, Barry and Brown (1983) 

develop a model to assess the impact of differential 

information on estimation risk. Using a Bayesian 

approach, they assume a normal distribution of parameters 

and two groups of securities which differ in the amount of 

information available. Using these groups, the predicted 

distribution of parameters is determined. Barry and Brown 

then demonstrate that, because of the uncertainty about the 

parameters, the beta of the high information group is 

smaller than it would be with equal estimation risk. 

Similarly, because these conditions exist in a portfolio 

context, the low information group must have a beta that is 

larger than would occur under equal estimation risk. The 

empirical implications are that lower information 

securities will have larger returns than 2QQ§ 2~ justified 

since the betas are normally estimated without considering 

the estimation risk. 

Discussing the question of relevant information, Barry 

and Brown point out, that, while their discussion deals 

with the number of historical observations of returns, 

there are many other possible measures of information. 

Examples given include the length of listing on the stock 

exchange, the number of analysts following the security and 

possibly some measure of financial disclosure in published 
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records. They conclude this discussion as follows (p. 9): 

" Whatever the measure, if less information 
is available about some securities, then those 
securities may have greater perceived risk. We 
have demonstrated that the differences may induce 
differences in perceived systematic risk of the 
security." 

Barry and Brown consider the nonstationarity of 

returns and heterogeneous beliefs and show that their 

conclusions are not qualitatively affected by these 

relaxation of assumptions. They also show by using a 

simple model that divergence of opinion is likely to have 

an inverse relationship with the amount of shared 

information. This analysis leads to the following 

statement (p. 17): 

" divergence of opinion and estimation risk 
are likely to be associated, i.e., analysts are 
likely to differ (in mean predictions> most 
sharply concerning securities for which 
relatively less public information is available. 
Divergence of analyst opinion is thus a potential 
proxy for amount of relevant information 
available." 

To summarize, Barry and Brown (1983) have developed a 

theoretical model which predicts that the estimated risk 

perceived by investors will differ from the risk estimated 

by the use of historical data. They also suggest several 

proxies for the differential information which is the cause 

of the predicted effect. 

2.2.2 THE EMPIRICAL LITERATURE 

The effect of differential information available to 
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investors has been investigated empirically by Barry and 

Brown (1983a). Using the length of listing on the NYSE as 

a proxy for the amount of information available to 

investors, they investigated the relationship between 

length of listing and the return on securities. Using a 

sample of all NYSE stocks on the Center for Research in 

Security Prices (CRSP> tapes they found that the stocks 

with short periods of listing earned significantly higher 

returns than predicted by the CAPM. Investigations of the 

relationship with size of the firms indicated that, while 

the period of listing effect explained a great deal of the 

small firm effect, there is clearly a period of listing 

effect apart from the size effect. The January effect 

appeared to be completely separate from the results of the 

differential information effect noted by Barry and Brown. 

A study by Arbel and Strebel (1982), concerning the 

question of whether differential attention (i.e. 

differential information> which companies are given, 

indicated that firms that are neglected earned excess 

returns. They used a sample consisting of the S&P 500 for 

the period of 1967 to 1976, and measures of the number of 

analysts following each of the firms. Studying the period 

of 1972-1976, they found that firms which are not followed 

widely by analysts earned significant excess returns 

compared to the returns predicted by the ex post CAPM. 



20 

They tested for the small firm effect and found that the 

neglected firm effect exists over and above the small firm 

effect. They conclude that the ex post CAPM can not 

explain their results if the markets are efficient and 

investors are well diversified. They also state "The most 

plausible explanation for the neglected firm effect is 

greater uncertainty concerning ex-ante return 

distributions." (p. 216). 

To summarize, the limited number of investigations to 

date indicate that the empirical evidence supports the 

differential information theory of Barry and Brown (1983). 

It shows that a plausible cause of the small firm effect is 

the risk estimates of investors based on their differential 

<ex ante> information. 

2.3 HETEROGENEOUS EXPECTATIONS LITERATURE 

Another effect of differential information is the fact 

that investors have heterogeneous expectations. The 

literature on heterogeneous expectations will now be 

reviewed. The theoretical effects of heterogeneous 

expectations on the CAPM will be reviewed, as well as the 

empirical studies that have been conducted. The first part 

of the review will deal with the theoretical aspects and 

the second with pertinent empirical works. 

2.3.1 THE THEORETICAL LITERATURE 

One of the early works dealing with heterogeneous 
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expectations is that of Lintner (1969) who investigated the 

effect of heterogeneous expectations in the CAPH framework. 

The model he developed under these conditions, where 

investors hold differing probability judgments and have 

differing risk aversion, yields different results than the 

traditional CAPH. Under the conditions assumed, the 

variance-covariance matrix and the expected prices of 

securities become complex weighted averages of investors' 

assessments rather than the usual "simple" ones of 

homogeneous expectations. Another result of this model of 

Lintner is that the individual investors hold distinct 

portfolios of securities and none holds the market 

portfolio. Lintner's model also accomodates individual 

investor's lack of opinion about numerous securities. In 

the case of lack of knowledge about a subset of securities, 

the aggregate market price and variance-covariance matrices 

of these securities reflect only the opinions of those 

investors who actually hold those securities. There are 

additional implications of this model, but, overall, the 

impact of differing e:<pectations on the part of investors 

does not critically change the CAPH. 

Another model of capital market equilibrium under 

heterogeneous expectations has been developed by 6onedes 

( 1976). This model accomodates only a particular class of 

heterogeneous expectations. The class is one in which 
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investors agree on the returns from basic economic 

activities, but not the way in which they are combined in a 

particular security. The principal result of this model is 

that the traditional CAPM efficient frontier remains intact 

and all investors face the same combination of risk and 

return. 

Examples of some other theoretical papers in the area 

of the relation between expectations and security prices 

and returns include Miller (1977>, Williams (1977), and 

Jarrow (1980). Miller (1977) and Jarrow (1980) have 

studied the effect of heterogeneous expectations on asset 

prices when short sales are restricted. Williams (1977) 

developed a model of the CAPM with heterogeneous beliefs. 

The model resulting from Williams' study is similar to the 

traditional CAPM, but the security market line <SML> is a 

"consensus" SML rather than the traditional one. One 

significant result of this model is that beta no longer 

remains a complete measure of risk. 

In summary, the effect of heterogeneous expectations 

does not invalidate the CAPM in general. There are 

expected differences from the usual case of homogeneous 

expectations, such as investors will no longer hold the 

market portfolio and there may be differences due to 

estimation risk, but the basic framework can still be used. 
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2.3.2 THE EMPIRICAL LITERATURE 

Heterogeneous beliefs cannot, of course, be observed 

and are impossible to measure directly. Expectations in 

the form of forecasts are one of the few proxies which can 

be used as an indicator of the divergent beliefs of 

investors. Thus, expectations have become a primary area 

of interest for dealing with heterogeneous beliefs. 

Empirical work regarding the effects of expectations has 

been limited however, because expectations, in the form of 

forecasts, have been difficult to compile. There are few 

advisory services or security brokerage firms that publish 

expectations {Value Line being the major exception). 

Analysts' forecasts of earnings expectations have been used 

in a few instances as a proxy for investors expectations. 

Using such data for example, Malkiel and Cragg (1970) found 

that there is a significant relationship between earnings 

expectations, in the form of analysts' forecast growth 

rates, and the price-earnings ratio. 

Surveys have been used (e.g. Bart and Masse (1981>>, 

but surveys are restricted by their nature to a few 

securities for a limited time period. Still another 

technique that has been used is unexpected changes in 

earnings, based on a simple expectations model. The model 

used for this group of studies has been a simple 

extrapolative model based on earnings trends which includes 
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seasonal dummy variables. Unexpected earnings which arise 

from the use of this model have been found to be an 

important factor in the returns on stocks by, among others, 

Joy, Litzenberger, and McEnally (1977) and Latane and Jones 

(1977, 1979). In general, these studies indicated that 

abnormal profits could have been earned based on such 

unexpected earnings. However, Reinganum (1981a), in an 

investigation of empirical anamolies ba~ed on earnings, E/P 

ratios and firm size, found no such excess returns based on 

these unexpected earnings announcements. 

Among the major studies using expectational data is 

that of Friend, Westerfield and Granite (1978). This study 

deals with several aspects of the CAPM, but the first 

section of the study uses analysts~ forecasts of long term 

(5 years or more) expected growth rate to investigate the 

CAPM. The sample was limited in size to 66 firms or less, 

in each of four years, 1972, 1974, 1976 and 1977. The 

stocks were all over $100 million in size and listed on the 

NYSE. Using this ex ante data, three cross-sectional 

regressions were run for each of the four samples: The 

first using beta alone (the CAPM>; the second using beta 

and the residual standard deviation; and the third using 

beta, the residual standard deviation and the standard 

deviation of the expected return. The findings of Friend 

et al., while not strong, do support the view that the 
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variance of expected growth rates plays a significant role 

in the pricing of risky assets. 

It has been difficult and time consuming to compile 

information on analysts' forecasts because of the nature of 

the securities industry. Compilations of forecasts have 

been made and used as proxies for expectations, but such 

efforts have been limited in number and scope. Since 1976, 

one collection of forecasts has become available on 

magnetic tape through the Institutional Broker Estimate 

System <IBES) from the NYSE firm of Lynch, Ryan and Jones. 

A limited amount of research has been conducted using this 

data. 

In a study using the !BES tapes, Elton, Gruber and 

Gultekin (1979) examined the efficiency of the market with 

respect to analysts' forecasted earnings. The sample used 

was the firms on the IBES tapes with fiscal years ending on 

December 31st for which three or more forecasts were 

available for the period of 1973-1975 inclusive. The 

consensus (mean> growth rate of forecasted earnings for the 

one year period (current fiscal year) was used to rank the 

stocks and place them into one of ten portfolios according 

to the forecasted growth rates. The market model was used 

to calculate the risk adjusted returns for each of the 

equally weighted portfolios. The difference between the 

actual returns and the predicted returns gave the risk 
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adjusted excess return. These excess returns were adjusted 

by subtracting the mean excess return of all ten portfolios 

combined from the excess returns of each of the portfolios. 

Thus the portfolio excess returns reported are relative to 

the average stock in the sample. 

Examining the adjusted excess returns, Elton, Gruber 

and Gultekin found that the market is efficient in the 

semi-strong form with regard to analysts' forecasts. They 

found that being able to predict the consensus forecast in 

advance, or the actual growth rate more accurately than the 

forecast, could lead to excess returns. However, the 

informational content of the consensus forecast itself is 

reflected in security prices. 

Cragg and Malkiel (1982) used a sample of analysts' 

forecasts, collected from 17 major investment firms during 

the decade of the 1960s as the basis for their study 

concerning expectations. The sample included 178 firms 

which tended to be larger corporations of substantial 

interest to the investing public. To be included in the 

sample, at least three estimates of earnings and growth of 

earnings, in each of two years were required. The nature 

of the sample was such that no single forecaster made 

estimates in all of the nine years, and some forecasters 

were included for only two or three years. While this data 

is not necessarily an accurate picture of general market 
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expectations, it is not unreasonable that it may well be 

representative of opinions of a certain segment of the 

professional investment institutions. In addition, it may 

not be unrepresentative of the general expectations, since 

several firms provided this data to their retail customers. 

Cragg and Malkiel conclude that these expectations may 

serve as acceptable proxies for market expectations. 

Investigating the question of agreement between the 

analysts revealed that, although there was considerable 

consensus among the predictors, there was also a 

substantial lack of agreement between them. 

To examine the accuracy of the predictions, simple 

parametric and nonparametric correlations were made between 

predictions and subsequently realized rates. In addition, 

an inequality coefficient similar to that of Theil (1966) 

was calculated. This coefficient consisted of the sum of 

the squared differences between predicted and realized 

growth rates divided by the sum of the squares of the 

realized rates. Using this framework, the errors in 

predictions were partitioned into three parts: <1> errors 

in predicting the average earnings growth of the firms; <2> 

errors in predicting industry growth rates; and (3) errors 

of growth rate of a firm within the industry. Using these 

various techniques, Cragg and Malkiel found that the mean 

industry growth rate accounted for only a small portion of 
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the overall error, while the within industry component was 

the principal source of the error observed. 

Testing for the effectiveness of other forecasting 

methods Cragg and Malkiel found that historical growth 

rates were not effective predictors and that the analysts' 

estimates were superior. The results were similar to the 

earlier ones of I. M. D. Little (1962) for British 

corporations. They did find, however, that the P/E 

multiple was generally as good a predictor as the analysts' 

forecasts, and provided the best forecasts based on 

historical data. 

Cragg and Malkiel also tested the forecasts were 

"rational" in the sense of Muth (1961>. The results of 

this testing were mixed with the short term forecasts 

possibly not being considered rational. In conclusion 

regarding rationality, Cragg and Malkiel state that, while 

they were able to reject the rationality of the forecasts 

(short term) based on a narrow interpretation of the 

hypothesis, the broader interpretation of the 

rational-expectations hypothesis cannot be rejected. They 

state: " ••• it appears that any useful information in the 

forecasts does get rationally included in share prices." 

(p. 96). 

They also e>:perimented with various combinations of 

forecasts and historical data as a broader test of whether 
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the forecasts included 21! historical information 

available. While one combination would be effective for 

one year, the same combination would not give good results 

in the following year. The results indicated that there 

was no consistent combination of historical data and 

forecasts that could be used to make better predictions. 

Because of the limitations of the CAPM, including the 

difficulties voiced by Roll (1977>, Cragg and Malkiel 

developed a multifactor model for use in their study that 

they term the "diversification model." This model is 

identical in form to the APT model of Ross (1976), but is 

derived on the basis of somewhat different arguments. They 

then use this model to test alternative measures of risk. 

The measures of risk investigated included the traditional 

beta estimated from historical data with various "markets", 

the rate of change of national income, short term interest 

rates, the rate of change of the consumer price index, and 

the variance of predicted long term growth rates estimated 

by the analysts. 

The results of these tests, using the risk measures 

both singly and in combination, indicate that the variance 

of analysts' forecasts of long term growth rates is an 

important factor in the determination of security returns. 

The results are not absolutely definitive, since the 

problem of errors in variables is not dealt with in this 
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work, but nonetheless there are strong indications of the 

significance of this factor. 

Cragg and Malkiel conclude that the variance of growth 

rates gives a closer account of the valuation of securities 

than does the normal beta or other alternatives studied. 

Thus, the study supports their hypothesis that analysts' 

forecasts, as part of the information available to 

investors, should be reflected in securities prices, though 

the appropriate model is not clear. 

Malkiel (1981) reported, while discussing the results 

of Malkiel and Cragg (1980), results of one additional year 

of data which was taken from the IBES tapes. For the year 

1980, the results were similar to those of the earlier 

study. In his concluding remarks he commented that the 

best single risk proxy appears to be the dispersion of 

analysts' forecasts of long term growth rates. Again this 

measure generally gave the highest correlations with 

expected returns and the highest t-values. 

One recent empirical work dealing with expectations 

and stock returns is the study of Peterson and Peterson 

(1982). They examine the effect of changes in return 

distributions which may influence stock prices, and hence 

returns. They develop a model of heterogeneous 

expectations which has three linear segments. The segments 

represent price ranges in which the investor will buy the 
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security, hold none of it, or sell it short. They 

investigate this model under conditions under varying 

restrictions concerning short selling. Their model 

predicts that the mean of the expected return distribution 

will have a direct effect on security prices. The effects 

of changes in the second and third moments will also be 

related to the equilibrium price, if there are constraints 

on short selling, but the exact relationships could not be 

derived since data was not available. 

Using the information on the !BES tapes on an annual 

basis, Peterson and Peterson con.firmed empirical 1 y that the 

change in mean assessment had a positive role in explaining 

the returns of the security. The second moment was 

positively and significantly related to the return of the 

security in two of the four periods studied. The third 

moment did not have any significant relationship with the 

return on the security. They conclude that further work is 

necessary to investigate the relationships between 

expectations and security returns. 

To summarize, the empirical work that has been done 

supports the role of expectations as a "real world" 

phenomenon which is a possible explanation for certain 

observed phenomena, such as the small firm effect, which 

are not explained in the traditional CAPM framework. 
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2.4 NATURE AND SIGNIFICANCE OF THE §~8bb FIRM EFFECT 

A systematic cross-sectional difference between the 

risk adjusted returns of firms with small market values and 

the risk adjusted returns of firms with large market values 

has become known as the size effect or small firm effect. 

This difference, which has not been adequately explained by 

any of the various forms of the CAPM or by possible 

economic causes, indicates that small firms have positive 

risk adjusted excess returns while large firms have 

negative risk adjusted excess returns. This inverse 

relationship between market value and excess returns is 

statistically significant as reported by most of the 

authors investigating the anomaly. It is large enough that 

it appears possible to use the phenomenon to,earn excess 

profits, thus violating the efficient market hypothesis. 

This is a possibility which has not escaped attention in 

the trade and popular presses (e.g. Roll (1983) and 

Seligman (1983)). Schwert (1983 p.4) summarizes the 

significance of the effect as follows: II•• • the 

statistical association between the "size" of the firm and 

average stock returns is comparable to the association 

between average return and risk." This statement is based 

on the work of Banz (1981) who reported that for the entire 

period of his study (1936-1975> the t-statistic for testing 

whether the size coefficient was equal to zero (i.e. there 
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is no relationship between size and return> is 2.54. In 

comparison, in testing the relationship between risk and 

return, Fama and MacBeth (1973) found that the t statistic 

testing whether the slope of the risk return relationship 

is zero was 2.57 for the 1935-1968 period. Thus the small 

firm effect is a significant empirical anamoly that has not 

been adequately explained. It joins the "weekend effect" 

documented by French (1980) and Gibbons and Hess (1981) and 

the "E/P effect" documented by Basu (1977) as an empirical 

regularity not explained by current theory or research. 

2.5 THE SMALL FIRM EFFECT 

The literature on the small firm effect, which will be 

the anamoly studied, will now be reviewed, as well as the 

work of Basu (1977) on the P/E effect. The literature 

concerning the small firm effect and the P/E effect (which 

appears related) will be divided into six topical areas. 

These are: (1) the investigations of the effect itself, 

verifying its existence through the use of various 

statistical techniques; (2) the P/E effect and its 

relationship with the small firm effect; (3) the studies 

concerning possible statistical explanations (e.g. 

estimation of beta>; (4) the studies that investigate the 

detailed nature of the anomaly (e.g. stability over time>; 

(5) the investigations which attempt to explain the 

e>:istence of the size effect by economic factors that occur 
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in the "real world" (e.g. transaction costs>; and (6) 

other investigations (e.g. arbitrage pricing theory <APT> 

tests>. 

2.5.1 EXISTENCE OF THE SMALL FIRM EFFECT 

The first study which explicitly investigated the 

relationship between firm size (market value> and return on 

common stock was the work of Banz (1978). Reporting on 

that work, Banz (1981) states" ••• , in the 1936-1975 

period, the common stock of small firms had, on average, 

higher risk adjusted returns than the common stock of large 

firms." (pp. 3-4>. The empirical tests that he conducted 

were based on a linear asset pricing model. This model 

contains a term related to the market value of the firm, as 

well as the usual constant and the expected risk adjusted 

market return terms. If the regression coefficient of the 

term relating to market value is zero (i.e. no relationship 

with the market value>, then the model reduces to the 

traditional Black (1972) version of the CAPM. 

Banz formed portfolios of small firms and large firms 

and then ran a simple time series regression to determine 

the difference in risk adjusted returns between large and 

small firms. The portfolio selection procedure was 

identical to that of Black and Scholes (1974) and consisted 

of 25 portfolios with similar numbers of securities. The 

sample was first divided into quintiles based on market 
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value, and then each of these quintiles was subdivided into 

quintiles according to the beta of the stock. 

The sample used for the study was all firms listed on 

the New York Stock Exchange <NYSE> for at least five years 

during the period from 1926 until 1975 inclusive. The data 

used was from the monthly return tapes of the Center for 

Research in Security Prices <CRSP>. 

A cross-sectional regression was run each month, and 

the portfolios were updated each year, resulting in a time 

series of estimated parameters. A second time series 

regression was used to obtain final estimates of the 

coefficients in order to eliminate the effect of having 

used estimated parameters in place of the true unknown 

values <as suggested by Black and Scholes (1974)). Various 

market indices were used, and the results were essentially 

the same regardless of the index used. The results showed 

a significantly negative estimate for the size coefficient. 

This indicated that firms with small market value have 

higher returns, on average, than large firms. 

An analysis of the residuals showed that the 

relationship between returns and market value is neither 

linear nor logarithmic. To determine whether the effect 

occurred primarily for small firms, or was a general size 

effect, Banz regressed the residuals of the portfolios on 

beta alone. This regression resulted in significantly 
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positive values for the small firm portfolios but values 

that are not significantly different from zero for the 

remaining portfolios, indicating that the effect is 

peculiar to small firms. 

The significance of the observed differences in 

returns is the final question that Banz investigated. The 

difference in returns between small firms and large firms 

was approximately 0.4 percent per month. By forming 

arbitrage portfolios of long positions in small firms and 

short positions in large firms, and using equally weighted 

portfolios, he found that the small firms had average 

excess return of 1.52 percent per month (19.8 percent 

annualized) when the smallest firms were compared to 

largest firms. 

Banz concluded that the evidence suggests that the 

CAPM is misspecified. Based on the evidence presented by 

Reinganum (1981a) about the persistence of the effect, Banz 

(1981) states that it is unlikely that the effect is due to 

market inefficiency. He also conjectures that the effect 

could be due to the limited information available on small 

firms. Such a lack of information could make investors 

less willing to hold the stocks, resulting in higher 

returns on them. This conjecture is based on a model 

suggested by Klein and Bawa (1977). 

To summarize, this study by Banz (1978) is the initial 
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study of the small firm effect. It has also been the 

principal incentive for further investigations of the small 

firm effect. As will be noted in subsequent sections, this 

study is remarkably free of statistical problems that 

affect certain other studies of the small firm effect. The 

possible misspecification of the CAPM, and the information 

effect which were suggested by Banz as possible causes for 

the effect are the subject of the present study. 

2.5.2 THE P/E EFFECT AND THE SMALL FIRM EFFECT 

The P/E effect, which was studied by Basu (1977), 

appears to be interrelated with the small firm effect. The 

P/E effect indicates that firms with low P/E ratios tend to 

earn higher returns than stocks with high P/E ratios. 

Because of the possible interrelationship between these 

anamolies, the study of Basu (1977) will be reviewed. This 

will be followed by ~eviews of Reinganum (1981a) and Basu 

(1983> which also deal with the P/E effect and the small 

firm effect. 

Basu (1977) conducted an empirical study to det~rmine 

whether the investment performance of common stock~ is 

related to their P/E ratios. He inve~tigated whether 

portfolios of stocks formed on che basis of stratification 

by P/E ratios performed equally well on a risk adjusted 

basis. Usird a sample of NYSE stocks and information 

obtained from the COMPUSTAT and CRSP tapes, he selected 
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stocks that met the following criteria for inclusion in the 

sample: (1) fiscal yearend coinciding with the calendar 

yearend; (2) historical data available; and (3} relevant 

data available on the tapes. The resulting sample averaged 

about 500 stocks over the period of the study (1956-1969). 

Dividing the sample into five portfolios on the basis 

of PIE ratios, he compared the annual return for each of 

the five portfolios based on a buy and hold strategy. He 

found that the lowest PIE ratio portfolio had an average 

return of 16.3%, while the high PIE ratio portfolio had an 

average return of 9.3-9.5% (depending on whether firms with 

negative earnings are included). Surprisingly, the beta 

for the low PIE portfolios was lower than for the high PIE 

and, therefore, the difference can not be attributed to 

increased risk. Investigation of differential tax effects 

indicated that, while tax effects would reduce the observed 

differences, it would not eliminate the effect. 

To investigate the adequacy of the model, Basu tested 

the relationship of the bias in the returns related to the 

beta of the portfolio. The test results were consistent 

with the bias found by Black, Jensen, and Scholes (1972) 

which indicated that low risk portfolios earn, on average, 

larger returns than predicted by the model, and high risk 

portfolios smaller returns •. These results indicate either 

that the model omitted relevant factors and that the PIE 
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ratio was acting as a proxy for them, or, if the model is 

assumed correct, the P/E effect is then a true effect. 

In view of the observed bias, Basu tested the returns 

on each of the PIE portfolios by comparing their returns to 

randomly selected portfolios having similar betas and found 

that the P/E effect was still observed. The effects of 

outliers in the returns, and the general distribution of 

the "winners" and "losers" in the portfolios was compared, 

and the results indicated that there were no significant 

differences due to these causes. 

Additional investigations were made ta study the 

effect of factors such as transaction costs and search and 

information costs. Based on the assumptions made 

concerning these costs, Basu (1981> found that the tax 

exempt investors and tax paying investors could have 

rebalanced their portfolios annually and earned abnormal 

proTits, while traders or speculators could not have earned 

significant abnormal returns. 

Basu concludes that the results indicate a violation 

of the joint hypotheses of Cl> the correct specification of 

the asset pricing model and (2) that security prices behave 

in a manner consistent with the efficient market 

hypothesis. 

Reinganum C1981a) in an investigation of empirical 

anamolies based on earnings, E/P ratios and firm size 
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extended the work of Banz (1981) regarding the size effect 

by using a sample of NYSE and American Stack Exchange 

<AMEX> stacks far the period of 1963-1977. Ranking the 

firms annually by market value on the basis of their 

December 31st values, Reinganum farmed ten equally weighted 

portfolios based an these market values. Using daily 

returns, the returns of the NYSE-AMEX equally weighted 

index were subtracted from the portfolio return. Since the 

betas for the portfolios were estimated to be virtually one 

for the small market value portfolios, the difference 

between portfolio return and market return was interpreted 

as the abnormal return. He found that the two portfolios 

with the smallest market values have positive abnormal 

returns. These were approximately 12 percent per year far 

the smallest market value portfolio, and just over 4 

percent per year for the next smallest. The larger market 

value port~olios all had negative excess returns. 

Extending the investigation into the second year, Reinganum 

found that the results persisted essentially unchanged 

through the second year. 

Reinganum also investigated the E/P effect reported by 

Basu (1977) and found that, using both quarterly and annual 

data, the high E/P (low P/E) portfolios earned 

significantly higher returns than the low E/P portfolios. 

Furthermore these differing returns persisted for a two 
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year period, the entire period studied. Because of the 

persistence of the abnormal returns Reinganum suggests the 

most likely cause is misspecification of the model rather 

than market inefficiency. 

Using a two way classification scheme in which the 

sample was divided first into quintiles by market value, 

and each of these quintiles was further divided into E/P 

quintiles, he tested to determine whether the size effect 

or the E/P effect dominates when the other is held 

constant. These tests indicated that the size effect 

dominates the E/P effect. 

Basu (1983), using a sample of NYSE stocks for the 

period 1963-1980, found the existence of the small firm 

effect, but also found that it is interrelated with an 

earnings/price CE/P) effect. His investigations of the E/P 

and size effect were designed to test the robustness of the 

results of Reinganum (1981a). Using a different sample and 

various techniques to control for risk, Basu investigated 

the interrelationship between size effect and E/P effect. 

Basu formed control portfolios of similar E/P ratio but of 

varying market value, and portfolios of similar market 

value but of varying E/P ratios to isolate the effects of 

size and E/P ratio. Testing these control portfolios, he 

found that the risk adjusted return on the high E/P 

portfolios was significantly positive. In the case of the 



42 

market value portfolios, he found no statistically 

different risk adjusted returns based on market value when 

the E/P ratio was controlled. Using a two way 

classification scheme similar to that of Reinganum (1981a) 

Basu found that the E/P effect was present within each of 

the market value categories, but that it appears to 

decrease in importance as the market value of the 

portfolios increases. Basu concludes that the effects of 

size and E/P appear to be interrelated, but, that for the 

period of the study, the size effect appeared to have been 

of secondary importance. He also concludes, following the 

reasoning of Ball (1978), that the evidence probably 

implies a misspecification of the model rather than 

evidence of market inefficiency per se. He also concludes 

that it is probable that both the small firm effect and the 

P/E effect are proxies for a more fundamental factor. 

In summary, there is clear evidence that there is a 

P/E effect and that it is interrelated with the small firm 

effect. The nature of this relationship is not clear, but 

is possibly due to omission of a common factor(s) from the 

model. As noted above, the evidence as to which effect is 

dominant is conflicting. Differences in the samples used 

is one possible explanation for the conflicting results. 

Reinganum (1981a) used a sample including NYSE and AMEX 

stocks, and thus more small firms, while Basu (1983) used 
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only NYSE stocks. Another possible source of the reported 

difference is the fact that Reinganum (1981a) used 

arithmetic averaging of daily returns, while Basu (1977, 

1983) used monthly returns. These differing methods can 

result in biases which result in misestimation of the 

returns on small firms <See 2.5.3 below). Thus while there 

is clear evidence of a P/E effect, its relationship with 

the small firm effect remains unclear. Basu~s conclusion 

that these effects are possibly proxies for some other 

factor Cs> remains a plausible explanation. This study will 

investigate the effect of differential information as the 

possible missing factor causing the small firm effect. 

2.5.3 STATISTICAL INVESTIGATIONS 

There have been a number of studies dealing with the 

statistical implications of the methods used in the 

investigations of the small firm effect. These include the 

method of estimating beta (risk) in the study, and the 

calculation of the excess returns. The studies of that 

type will be reviewed in this section. 

Based on the work of Reinganum (1981a) and Banz 

(1981>, Roll (1981) hypothesized that the small firm effect 

which was reported could be due to improper estimation of 

the risk of the small firms <the beta>. Specifically, he 

conjectured that auto-correlation in portfolio returns 

caused by infrequent trading, especially when using daily 
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returns, could result in underestimation of the betas of 

the small firms. He investigated the effect of such 

improper estimation using Dimson (1979) aggregated 

coefficient (AC) estimators and ordinary least squares 

COLS> estimators on the returns of the equally weighted 

Standard and Poor's (S&P> 500. He found significant 

differences in the betas estimated by the different 

estimation methods as conjectured and concludes that this 

is a possible cause of the reported small firm effect. 

Reinganum (1982) directly tested Roll's conjecture by 

using daily return data on a sample of stocks contained on 

the CRSP daily tape files. Using a variety of techniques 

for estimating beta, he found that there were the 

differences suggested by Roll (1981). Formally testing for 

the size effect using a Fama-MacBeth type methodology and 

daily ~eturns compounded into a monthly return, Reinganum 

found that the coefficient of the firm size term 

significant <more than four standard errors from zero) and 

that the excess returns for small firms were significant. 

Reinganum estimated that the difference in beta estimates 

for the small and large firms of about 0.7 could account 

for only about thirty percent of the difference in 

portfolio returns. He concludes: " ••• the excess returns 

not e;<plained by the misestimation could easily exceed 

twenty percent per year on average." (p.35). 



45 

6ivoly, Kumar, Mandelker, and Rhee (1983) investigated 

measurement problems associated with risk and return 

estimation in small firm effect studies. They point out 

that, since small firms tend to be the lower priced stocks, 

the minimum price change reported (1/8 point in general) is 

a larger percentage of the value for small firm (low price) 

stocks than for large firm (high price) stocks. As a 

result, they hypothesize that there is a difference between 

the reported returns, and the true returns which would be 

observed if there were no minimum price change in the 

reporting system. The effect is hypothesized to be larger 

for small firms than for large firms, and thus contribute 

to a downward bias in the beta estimates, which will be 

more pronounced for the small firms. Using NYSE and AMEX 

daily data from the CRSP tapes for the period of 1962-1979, 

they calculated betas using OLS, Dimson (1979> AC and the 

AC method using only those days for which there are 

non-zero returns. The results confirm the hypothesized 

bias, but the magnitude of the bias in the estimated beta 

is not sufficient to explain the small firm effect. 

Givoly et al. (1983) also examine the effect of the 

computational procedures used to measure the returns to the 

portfolios. They compare the simple arithmetic average 

used by Reinganum (1981a, 1982) to compute portfolio 

return, with a daily compound rate on the portfolio as a 
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whole, and with a procedure they call "Security Daily 

Compounding" (SOC) in which the returns for each security 

are calculated on a compound basis for the year, and the 

portfolio return is calculated as the average of these 

individual returns for the stocks in the portfolio. The 

results of their tests, using the same sample as before, 

confirm their hypothesis that arithmetic averaging causes 

an upward bias in the returns of small firms. While the 

results do not "explain" the small firm effect, they 

indicate that care must be taken in the procedures used in 

calculating the returns in testing for the small firm 

effect. 

Blume and Stambaugh (1983) investigated the 

implications of the method used to estimate the abnormal 

returns in the earlier studies of the small firm effect. 

The fact that the closing prices used to calculate returns 

frequently differ from the prices at which rebalancing 

would actually occur. This effect, which is caused by the 

bid-asked spread and the fact that closing prices are 

typically not "crossed" transactions, causes an upward bias 

in the' calculated returns. The effect is significant for 

arithmetically averaged daily returns and is larger for the 

lower priced stocks (principally low market value firms>. 

If returns are not arithmetically averaged, but are 

calculated on a buy and hold basis, the effect is reduced 
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to insignificant levels because of the number of securities 

in the portfolio. The principal source of this bias is the 

implicit rebalancing which occurs when the daily returns 

are arithmetically averaged. To empirically test the 

significance of this effect, Blume and Stambaugh (1983) 

essentially duplicated the study of Reinganum (1981a). 

They found that this bias resulted in observed returns for 

small firms that are approximately double the returns which 

are calculated when a buy and hold strategy is followed. 

Roll (1983a) also investigated the effect of the 

computational method used for calculating the estimated 

premium for small firms. Using first a theoretical 

approach, he shows that the expected results of the 

different methods of calculating excess returns are not the 

same. The effects of serial dependence are discussed, and 

it is noted that the exact impact cannot be determined on a 

theoretical basis. Turning to empirical data on AMEX and 

NYSE stocks for the period 1963-1981 inclusive, the results 

of using an arithmetic mean method, a buy and hold method 

and a daily rebalancing method are compared. The small 

firm premium was similar for the daily rebalancing and 

arithmetic methods, but was less for the buy and hold 

method, especially as longer intervals were used to compute 

the portfolio returns. Using monthly or longer periods, 

the premium using a buy and hold strategy was half or less 
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of the premium calculated by the other methods. Roll 

concludes that serial dependence can make a material 

difference in results if the factor being determined 

differs systematically with such serial dependence as it 

does in this case. 

To summarize, various investigations have shown that 

the estimation of beta used to calculate excess returns and 

the method of calculating the portfolio returns are 

extremely important when daily returns are used. 

Specifically, when using daily returns, the beta used in 

the calculation of excess returns should be estimated using 

a method that accounts for the intervaling effect. In 

addition, when calculating portfolio returns, the returns 

should be calculated on a buy and hold basis, rather than 

on an arithmetic average. When monthly data is used, these 

effects are much smaller and less significant. Thus, the 

work of Banz (1978), who used monthly data, suffers little 

from these criticisms which arise with methods using daily 

returns. While the magnitude of the effect and the proper 

estimation of the risk and returns of small firms have been 

studied, none of the statistical techniques have completely 

explained the observed results. The small firm effect 

remains an unexplained anomaly from a statistical 

viewpoint. 
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2.5.4 THE NATURE OF THE EFFECT 

There have been a number of investigations into the 

general nature of the small firm effect to determine if 

additional clues to the cause<s> could be found. These 

include studies of the stability of the effect over time 

and the international aspects of the effect. This diverse 

body of literature will be reviewed in this section. 

Keim (1983> investigated the month to month stability 

of the small firm effect, and found that nearly fifty 

percent of the effect occurs in the month of January. In 

addition he found that over half of the "January" effect 

occurs in the first five trading days of the month. For 

the study he used a sample of NYSE and AMEX stocks for the 

period of 1963-1979, and adjusted for risk by using an AC 

estimate of beta. The abnormal returns were calculated 

using the arithmetic avet·age of the dai 1 y abnormal returns. 

He also found that the January effect is always observed, 

even in those years when the size effect was not observed 

for the year as a whole. Thus he indicates that a complete 

explanation of the small firm effect will require separate 

explanations of the January effect and the effect during 

the remainder of the year. He suggests several possible 

hypotheses to explain the January effect. These include 

tax loss selling, an information hypothesis based on Rozeff 

and Kinney (1976>, and other possible noneconomic causes 
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such as data errors, outliers in the data, etc. In 

conclusion he states that the hypotheses proposed to 

explain the small firm effect appear unable to explain the 

January effect. 

Brown, Kleidon and Marsh (1983) investigated the 

stability of the small firm effect over time. Using 

essentially the same sample as Reinganum (1981a) and a 

sample of all stocks on the CRSP tapes for the period of 

1962-1979 with the Seemingly Unrelated Regression Model 

<SURM>, they found that the size effect is not stable over 

time. Using the SURM, they found a positive but 

statistically insignificant size effect (ie. the signs of 

effect were reversed and large firms had positive abnormal 

excess returns> over the period January 1969 to December 

1973. They also observed a statistically significant 

negative size effect for the period of 1974-1979. Brown, 

et. al found that the size effect is linear in the 

logarithm of size, and that tests comparing OLS and SURM 

results over the same period gave significantly different 

results. They conclude that different methodologies can 

lead to different conclusion regarding the size effect, and 

that the effect itself is not constant over time. 

Roll (1983) investigated the abnormally high returns 

observed in early January, and found that small firms 

exhibit larger returns than do large firms, though both 
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exhibit above average returns for the period. Using the 

CRSP tapes and daily data for twenty days before the end of 

the month to twenty days after, he investigated every month 

from July 1962 to December 1980 and found the only 

consistent pattern of abnormal returns for small firms 

occurred in January. The last trading day in December and 

the first four trading days in January always exhibited 

abnormal returns for small firms, while the next ten 

trading days had eight days, on average, during which the 

premia were significant. He attributes the effect to tax 

loss selling, since he was unable to find other causes for 

these abnormal returns such as data errors, listing 

changes, or outliers in the data. Roll conjectures that 

low liquidity and transaction costs probably prevent 

arbitrageurs from eliminating the effect. 

Brown, Keim, Kleidon and Marsh (1983) investigated the 

seasonality of returns and the tax-loss selling hypothesis 

using data on Australian stocks. They investigated the raw 

data for seasonality and the small firm effect. They found 

a July-August seasonality (corresponding to the Australian 

personal tax year) and a December-January seasonal as well. 

A small firm premium of about four percent per month was 

also observed with the raw data. A study of the risk 

adjusted excess return relative to the CAPM showed that the 

small firm effect is still observed at a value of about 
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four percent across all months. The seasonal effects were 

not as pronounced as with the raw data and are small in 

comparison with the results obtained using U.S. data. The 

possible explanation of an integrated world market causing 

the January seasonal is considered, but rejected. They 

conclude: "In one sentence, tax-loss selling still leaves 

us at a loss for an e:-:planation of the January effect." 

(p.126). 

In summary, there is evidence that the small firm 

effect includes a pronounced January seasonal effect. 

Investigations of this January effect considering 

possible tax causes have been conducted but have not 

adequately explained the small firm effect. (Note further 

studies of tax considerations in Section 2.5.5 below.) 

There is also evidence that the small firm effect is not 

unique to U. S. markets, and is not constant over time on a 

yearly basis as well as a monthly basis. These 

investigations, while they have added to our knowledge of 

the small firm effect, have failed to give an 

"explanation". Again, misspecification of the model is 

considered by most investigators as a possible cause for 

the effect. 

2.5.5 ~~Q~Q~!~ INVESTIGATIONS 

Additional investigations have been made to determine 

if there are external economic factors which are possible 



53 

causes of the small firm effect. Two such factors are tax 

effects and transaction costs. The existence of the 

January effect, in particular, has prompted a number of 

investigations to determine if the observed effect arises 

from tax law considerations. The tax-loss-selling 

hypothesis suggests that, in order to realize losses for 

tax purposes, investors sell securities at the end of the 

tax year in December depressing prices of stocks 

abnormally. As a result, as prices return to "normal" in 

early January there are abnormally large price increases. 

The result of these hypothesized conditions is that the 

returns experienced in the first days of January are 

predicted to be abnormally high. The existence of such an 

effect is supported by the study of Dyl (1977) who found 

abnormal trading volumes which correspond to the 

hypothesized behavior of tax conscious investors. 

Investigations of the possible tax causes for the 

small firm effect include Brown, Kleidon and Marsh (1983), 

Roll (1983), and Brown, Keim, Kleidon and Marsh (1983) 

noted above, as well the following studies. 

Reinganum (1983) investigated the January effect using 

the portfolios he used in earlier work (Reinganum 1981a, 

1982). Securities which were considered to be candidates 

for tax-loss selling were identified by the difference in 

price at the end of the year and the high price during the 
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holding period for short term capital gains. Using this 

classification scheme, he found that the observed data is 

consistent with tax-loss selling. Estimating the magnitude 

of the possible dollar gain to be made trading these 

stocks, he suggests that the dollar gains do not appear 

large, and may be nonexistent after transaction costs. He 

also found that small firms which showed gains in value 

during the holding period exhibited large, though no~ 

unusually large, average January returns in the first few 

days of the month. These securities were not candidates 

for tax-loss selling and thus had no theoretical reason to 

exhibit such returns. Reinganum concludes that the 

observed effect is consistent with tax-loss selling but 

also concludes that this cannot be the complete 

explanation. 

Givoly and Ovadia (1983> also investigated the tax 

induced effects on the returns of stocks. Using stocks 

which reach a 12-month Cor 24-month> low in December as 

candidates for tax-loss selling, they found that this group 

exhibited abnormal returns in early January. Dividing the 

sample into five portfolios, they found that the tax-loss 

selling effect was more pronounced for small firms than for 

large firms. The evidence is consistent with the tax-loss 

selling hypothesis but they found that the tax-loss selling 

hypothesis does not explain why a larger effect is observed 
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for small firms. 

Constantinides (1983) investigated the optimal pattern 

of stock trading under personal tax laws. He theorizes 

that the optimal pattern of trading will be complex based 

on the long term and short term capital gain provisions of 

the tax laws. He suggests that the optimal trading pattern 

should include the realization of long term gains in high 

variance stocks in order to reestablish Short term 

positions in them, as well as the realization of capital 

losses. Empirically, he simulates the strategies, and 

finds support for this theory. Since small firms are, in 

general, high variance stocks this makes the tax timing 

option more valuable for them than for the large firms. 

He argues that, because of this, tax considerations 

exacerbate the anamoly. Constantinides points out that tax 

benefits may well exceed transaction costs, and thus 

transaction costs alone may not explain the anomaly as 

suggested by Stoll and Whaley (1983). 

Stoll and Whaley (1983> investigated another possible 

economic cause of the small firm effect--transaction costs. 

Using a sample of NYSE stocks and monthly returns, they 

formed arbitrage portfolios based on market value and 

tested for the small firm effect. For the period of their 

study (1955-1979), they found an excess return to small 

firms of about twelve percent per year compared to the 
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large firm portfolio. They also investigated the 

estimation of risk using an AC estimator and found that the 

results are not substantially different. With regard to 

the question of transaction costs, they estimated 

transaction costs as a percentage of market value for each 

of the portfolios. Using these estimates, they then 

calculated the portfolio returns net of transaction costs. 

Their results indicate that transaction costs reverse the 

direction of the small firm effect Cp.74). Since these 

results were based on a holding period of one month, they 

investigated the question of a longer investment horizon by 

using 2, 4, 6, and 12 month holding periods. Their results 

indicate that an investor could not earn excess returns for 

holding periods of a year or less. 

Schultz (1983), in contrast to Stoll and Whaley 

(1983>, found that in a study using both AMEX and NYSE 

stocks that excess returns, after transaction costs, could 

be earned on holding periods as short as one month if 

January was included. The sample chosen by Schultz differs 

from that of Stoll and Whaley in that AMEX stocks are 

included. This substantially increases the number of small 

firms. Theoretically this should bias the test results to 

support the transaction cost hypothesis, since it is, in 

general, more costly to trade these stocks. After 

estimating the transactions costs, Schultz found that, 
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except for the month of January, like Stoll and Whaley 

(1983) negative excess returns are earned for holding 

periods of one month. Over the period of his study 

(1963-1979) the results indicate, contrary to the findings 

of Stoll and Whaley, that the average annual excess return 

for small firms is almost 317. using holding periods of 

twelve months. Thus he concludes that transaction costs 

alone cannot explain the small firm effect. 

To summarize, the evidence concerning possible 

external economic causes have failed to explain the small 

firm effect. The evidence on tax-loss selling, while 

generally consistent with the January effect, fails to 

explain the small firm effect. Stoll and Whaley~s (1983) 

results using transactions costs would seem to explain the 

January effect, but when the evidence of Schultz (1983) is 

considered, the incl~sion of significantly more small firms 

makes the robustness of Stoll and Whaley~s results 

questionable. The results of this group of studies give 

further information concerning the small firm effect, but 

fail again to adequately explain it. The omission of some 

factor Cs) from the CAPM, such as the effect of differential 

information or heterogeneous expectations, remains a likely 

cause. 

2.5.6 ADDITIONAL INVESTIGATIONS 

There have been two other investigations of the small 
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firm effect that have used an arbitrage pricing theory 

(APT> approach. Reinganum (1981) conducted an APT test 

using three, four, and five factor models, with the factors 

being determined by factor analysis (economic 

interpretations are not given). He found that there is 

evidence that small firms earn excess returns of nearly .1% 

per day (about 20% annualized) compared to portfolios of 

large firms. Reinganum points out that there are several 

joint hypotheses being tested in this study and that, while 

the results are not consistent with the APT, it is not 

clear which hypothesis (hypotheses) should be accepted. 

Regardless of the cause of these results, no e>:planation 

for the small firm effect is derived from this testing. 

Chan, Chen, and Hsieh (1983) used a multifactor APT 

model to test for the existence of the small firm effect. 

They used a five factor model, whose five factors had been 

related to the economy in a separate study by Chen, Roll, 

and Ross (1983). The factors used include: (1) industrial 

production or stock e:-:change indices as proxies for 

changing business conditions; (2) change in expected 

inflation; (3) difference between expected and realized 

inflation; (4) interest rate difference between long term 

government bonds and T-bills; and (5) the difference in 

returns between bonds rated "under Baa" and Aaa bonds. 

They used a series of twenty nonoverlapping one year 
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periods from 1958 to 1977 and ran regressions using the 

five factor model. They found that the variable used as a 

proxy for changing business conditions explained a large 

portion of the small firm effect. They also found that the 

difference in returns between large and small firms is of 

the order of one to two percent per year. Thus they 

conclude that the small firm effect is essentially captured 

in their multifactor pricing model and that the return of 

small firms is justified by higher risk. 

In summary, the results of these two studies are 

conflicting and it appears possible that Chan, Chen and 

Hsieh (1983) have indeed explained the small firm effect. 

If this is true, there remains the question of why the CAPM 

has failed, and exactly what factor(s) are needed to 

resolve the anamoly using the CAPM. Further testing, using 

both the CAPM and the APT appears justified. 

2.6 SUMMARY OF THE LITERATURE 

There is theoretical and empirical evidence that the 

incorporation of the effect of differential information can 

modify the predictions made using the traditional CAPM. 

The use of Barry and Brown~s (1983) theoretical model for 

differential information can potentially contribute to the 

understanding of the small firm effect and of other 

anomalies. The choice of a suitable proxy for differential 

information is necessary. Several such proxies, including 
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the divergence of analysts' opinions, have been suggested. 

The empirical evidence indicates that, if suitable 

proxies can be found for the ex ante expectations of 

investors, it may be possible to explain certain of the 

existing anomalies including the small firm effect. These 

studies indicate that the use of the divergence of 

analysts' long term forecasts may be a suitable proxy the 

effects of heterogeneous expectations. 

The small firm effect is one anomaly that has been 

thoroughly investigated and has not been adequately 

explained by the CAPM. As such, it is a suitable anamoly 

for testing the above effects. Since the discovery of the 

small firm effect by Banz (1978), numerous others have 

investigated the effect to determine the nature of, and 

causes for, the effect. The current results of these 

investigations are as follows: 

<1> The existence of the effect has been confirmed by 

numerous investigations, most of which use the CAPM, or a 

modified CAPM as the model for the investigati'on. 

(2) To date, no author has satisfactorily explained 

the effect as a statistical artifact or as an economic 

phenomenon. 

(3) Almost without exception, no investigator has 

suggested that the market itself is inefficient, per se. 

Some have suggested that it is not efficient for a specific 
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reason Ce.g. transaction costs>, but none attribute the 

anomaly to market inefficiency. 

(4) The opinions of a majority of the investigators 

include Ca> that the model used to investigate the effect 

is misspecified or, Cb) that the risk of the small firms is 

improperly measured. 



CHAPTER III 

DATA AND METHODOLOGY 

3.1 INTRODUCTION 

The data and methodology to be used in this study will 

be presented in this chapter. First there will be a short 

discussion of the calculation of excess returns. The u~e 

of analysts' forecasts as a proxy for risk changes 

resulting from differential information or some other 

factor that may be omitted from the CAPM will be discussed. 

This will be followed by brief discussion of expectations 

and their possible role as a factor missing from the CAPM. 

The use of analysts' forecasts as a proxy for expectations 

will also be discussed. A description of the model and the 

details of the methodology to be used to evaluate the 

excess returns and residuals will follow this. Finally the 

data to be used in the study will be discussed. 

3.2 CALCULATION OF EXCESS RETURNS 

Investigation of the small firm effect requires the 

calculation of excess returns. The general formula for 

calculating such returns is: 

(3.2.1) Excess return= (Actual return) - (Expected return) 

The actual return is easily obtained from statistical data 

readily available on magnetic tapes such as the CRSP daily 
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return tapes. The actual return is calculated as the 

change in price over the holding period plus any dividends 

paid during the holding period, and is normally expressed 

as a percentage of the price of the security at the 

beginning of the holding period. 

The expected return, however, cannot be measured from 

the data and must be estimated. The accuracy with which 

expected return is estimated is, of course, the determining 

factor in the correctness of the excess return calculation. 

The procedure used to estimate the expected return in a 

majority of the studies of the small firm effect is to use 

the CAPM as the model for determining this value. The 

usual procedure is to estimate the beta of the security by 

the use of historical data for a significant length of time 

(usually five years). The beta obtained from this 

regression is then assumed to be constant for the period 

being studied and is used to calculate the expected return 

for the security over the period of interest. This basic 

procedure has been used by Banz (1981), Reinganum (1981a) 

and Basu (1983) and by most other investigators of the 

small firm effect. 

Recently an "Excess Daily Returns Tape" has been 

released by CRSP. This tape presents, in computer readable 

form, the daily excess returns for numerous securities 

calculated using equation (3.2.1). There are two sets of 
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excess returns available on this tape. One is calculated 

using a beta calculated by the Scholes and Williams (1977) 

method. The stock's excess return is computed using the 

CAPM and one of ten "market" portfolios. These "market" 

portfolios have been formed on the basis of their betas. 

The "market" portfolio used is chosen to have a beta 

similar to the stock in question. This procedure was 

followed to eliminate the bias in returns due to the 

estimation of beta as found by Black, Jensen and Scholes 

(1972). The other set is calculated by determining the 

standard deviation of returns of each security. This 

standard deviation of returns is then used as a risk 

statistic. As with the Scholes and Williams beta, 

securities are grouped into ten portfolios based on this 

statistic, and excess returns are obtained by using the 

appropriate portfolio return as the expected "market" 

return. In this study, the excess returns calculated using 

the Scholes-Williams beta estimates will be used directly. 

They will be treated as the "accepted" excess returns of 

the given security. 

3.3 EFFECTS OF DIFFERENTIAL INFORMATION AND EXPECTATIONS 

The various studies of the small firm effect generally 

conclude that the small firm effect is the result of the 

omission of one or more factors from the CAPM or the 

improper estimation of risk. These studies have generally 



65 

also concluded that the small firm effect is not the result 

of market inefficiency per se. Since the traditional CAPM 

uses the assumption of equal and costless information, a 

possible missing factor in existing investigations of the 

small firm effect is the effect of the differential 

information known by investors concerning securities. 

Brief arguments concerning the use of the number of 

analysts making forecasts as a proxy for such differential 

information and its role as the missing factor follow. 

Barry and Brown (1983) developed a model for the 

effect of differential information on market equilibrium. 

In this model, because of differential information, there 

is a difference between risk perceived by investors and the 

"true" risk (as estimated by statistical methods} of 

securities. This difference in risk assessments causes 

small firms (low information group> to be regarded as 

having higher risk than the "true" risk. Since investors 

require returns commensurate with the 2§~~§~Y§Q risk (the 

"true" risk being unknown to investors>, the model suggests 

that this estimation risk is a likely cause of the observed 

excess returns of small firms. (It should be noted that 

the excess returns are calculated using the "true" risk.) 

Barry and Brown (1983a) have performed a test using 

the period of listing as a proxy for such differential 

information and have found support for their theory. In 
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addition, the results of Arbel and Strebel (1982, 1983), 

while not tests of Barry and Brown (1983), present evidence 

that firms that are neglected (i.e. receive little 

attention from analysts) offer higher returns than those 

that are more widely followed. The proxy used in these 

studies was the number of analysts following the firms. 

In view of the results of Arbel and Strebel (1982, 

1983) using the number of analysts and the theoretical work 

of Barry and Brown (1983), this study will use the number 

of analysts as the proxy for differential information. The 

number of analysts making forecasts of earnings per share 

for the current fiscal year will be used in order to obtain 

the largest possible sample. 

The expectations of investors, which reflect their 

heterogeneous beliefs, is another factor that may be 

missing from the CAPM. To account for these differences, 

the use of a proxy for the ex ante expectations of 

investors also represents a plausible explanation for the 

small firm effect. The divergence of analysts' forecasts 

is one such proxy that appears suitable. The larger the 

divergence of forecasts, the greater the risk, and the 

greater the rewards demanded by investors. 

This view is consistent with the results of studies of 

Friend, Westerfield and Granite <1978) and Cragg and 

Malkiel (1982). These investigations found that the 



67 

variance of estimated growth rates, as estimated by 

analysts, contributed significantly to the explanatory 

power of their regressions. The variance of long term 

growth rates was, in general, more significant than the 

traditional beta in regressions using both. When it was 

used alone, it generally gave a better fit for the 

regression than the traditional beta. 

Brief arguments for the use of the variablity of 

analysts~ forecasts as the proxy for expectations are as 

follows. In making their estimates, analysts consider many 

diverse factors, including but not limited to the 

following: <1> Economic forecasts of all types, such as 

estimated gross national product, expected inflation rates, 

personal incomes and spending, capital investment 

projections; (2) Industry forecasts concerning estimated 

sales, operating capacities, price outlooks; (3) The 

impact of political actions such as tax law changes, 

government programs and purchases, regulatory climate and 

changes; and (4) Company factors including market position, 

financial condition, new product development, and 

management. In order to carry out the search process to 

obtain this information there are costs incurred by the 

analysts. Additional costs are incurred to analyze and 

publish the results of the analysis. Paralleling the 

arguments of Stigler (1961>, it follows that more expense 
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and effort will be expended (from a macro viewpoint) on the 

analysis of firms in which there is the greatest interest. 

For these firms (generally large firms) there should 

logically be greater quantities of common information. In 

contrast for firms in which there is less investor 

interest, less money and effort will be expended. The 

result is likely to be less common information and wider 

dispersion of forecasts. 

This study is therefore premised on the argument that, 

because of heterogeneous beliefs, the effect of 

differential information or the expectations held by 

investors are factors that may be omitted from the CAPM. 

For the effect of differential information one potential 

proxy is the number of analysts making forecasts concerning 

a given security. The use of the divergence of analysts• 

forecasts is one plausible proxy for investors• 

expectations and will be used in this study. Tests will be 

made using each of these possible proxies for the effects 

of heterogeneous beliefs. 

3.4 EMPIRICAL TESTING 

In order to estimate the effect of differential 

information or investors• expectations, as approximated by 

the number of analysts making forecasts or analysts• 

forecasts respectively, has on the return of firms the 

following model will be used. This model makes the 
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assumption that the traditional CAPM holds, and that the 

effect of the missing factor is captured in an additional 

term. The relationship between the proxy and return is 

assumed to be linear. The linear relationship is assumed 

because the true relationship is not known and this is a 

convenient assumption for the empirical work. 

The model is: 

( 3. 4 • 1 ) E: it = CC + ij A + E:\ t 

where E:tt is the usual <CAPM> excess return of security 

i at time t 

r.:t. and ij are coefficients of the regression 

A is the proxy for differential information or 

expectations 

and e'tt is the remaining error term. 

The proxies that will be used in the above equation 

are the number of analysts making estimates of earnings per 

share for the current fiscal year and the inverse of the 

coefficient of current fiscal year earnings estimates. The 

proxies actually used in the regressions will be the ranks 

(from 1 to 100) of the raw data. Ranks will be used for 

the number of analysts because of the variation in number 

analysts making estimates (for a given firm) during the 

year. In the case of the inverse coefficient of variation, 

the use of the inverse rather than the coefficient of 

variation eliminates the discontinuity which occurs in the 
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coefficient of variation with zero earnings estimates. 

With both proxies, ranking retains the relative variability 

of the proxy between firms throughout the year. 

Both proxies will be calculated monthly for each of 

the firms in the sample. Then the mean monthly excess 

returns for each firm, as calculated from the CRSP excess 

daily returns tapes, will be adjusted using equation 3.4.1 

and the regression coefficients determined in the 

cross-sectional regression. 

It is hypothesized that~ will have a positive 

value in this regression. The coefficient 3 is 

expected to have a negative sign. These hypothesized 

values arise from the fact that the proxies used vary 

inversely with the amount of differential information and 

the divergent expectations of investors. It is expected 

that the small (large> firms will have smaller (larger> 

values of the pro;<ies used than the average. When the 

excess returns of the small (large> firms are adjusted to 

reflect the effect of this expectations proxy, the residual 

excess returns are expected to be reduced or eliminated. 

Firms in the sample will be grouped into ten portfolios 

based on the market value of the firms at the beginning of 

each twelve month period. The mean excess daily returns of 

the each of market value portfolios will be calculated for 

the entire sample period and annually on an equally 
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weighted basis. A comparison will be made of the portfolio 

returns, both of the mean excess daily returns and the mean 

residual excess returns to ascertain the explanatory power 

of the two proxies. This comparison will be made by t 

tests to evaluate the significance of the excess returns 

and the residual excess returns. 

3.5 Qf!If! 

The sample used in this study will include only those 

firms on the !BES historic summary data tapes for the 

period of 1976-1982 which meet the following criteria: <1> 

the firm~s fiscal year ends on December 31st; (2) price and 

common share data is available on the COMPUSTAT tapes for 

the study period; (3) excess returns for the firms are 

available on the CRSP daily excess return tapes; and (4) 

for the inverse coefficient of variation proxy only, there 

are three or more analysts making forecasts of earnings per 

share for the current fiscal year. 

The data regarding differential information and 

heterogeneous expectations will be taken from the !BES 

historical tapes. These tapes are prepared by the firm of 

Lynch, Jones & Ryan, members of the New York Stock Exchange 

and distributed under the !BES system. Information 

concerning analysts~ forecasts of earnings, growth, etc. is 

compiled by Lynch, Jones & Ryan for companies of interest 

to institutional investors. Estimates are provided by the 
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analysts as changes occur and the remaining pertinent data 

is reused as current data. While this procedure may result 

in somewhat "stale" data, it is the most current data that 

is generally available. The estimates are provided by the 

research departments of various New York and regional 

brokerage firms on a weekly basis. After compilation the 

information is published in weekly, monthly, and in 

historic summary data formats. 

The historic summary data tape covering the period of 

January 1976 through July 1982 will be used for this study. 

This tape provides, among other data, the mean estimate of 

earnings per share for the current and coming fiscal year, 

the the standard deviation of the estimates, and the number 

of analysts contributing to each of these estimates. 

Each of the proxies used, the number of analysts and 

the inverse of the coefficient of variation, will be ranked 

by month into 100 groups. The ranks will then be used as 

the proxy, a, in equation 3.4.1 above. 

The market value of the sample firms will be 

calculated from the September 1983 COMPUSTAT Primary, 

Secondary, Tertiary <PST> tapes based on the closing market 

price and the number of common shares outstanding at the 

end of the previous year. This value will not be 

recalculated over the following twelve month period. The 

market value of the firms will be recalculated annually and 
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the portfolios reformed on the basis of this value for each 

study period. 

The choice of the sample based on a fiscal year ending 

of December 31st is made because of the following 

considerations. The majority of firms have fiscal years 

ending on the calendar year end (about 65-707. of the firms 

on the tapes>. Since the estimates of the analysts are 

made on a fiscal year basis, choosing this date gives the 

broadest sample possible, while avoiding the issue of 

comparability which would arise if various dates for the 

end of the fiscal year were included. The January 1st 

portfolio formation date is chosen since the earlier 

studies have used calendar years for portfolio formation 

and changes. Since knowledge of the previous fiscal years' 

results will be comparable for all.firms, this date gives a 

reasonably well defined, uniform date upon which the data 

and estimates should be comparable. 

The data concerning excess returns will be taken from 

the 1983 CRSP daily excess return tapes using the excess 

returns calculated using the Scholes-Williams beta. Since 

excess returns are being used, compound returns can not be 

calculated and arithmetic means will be used in this study. 

Because of the large number of individual daily excess 

returns involved, the monthly mean excess return for each 

firm will be calculated from the excess return tapes. 
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These mean monthly returns will then be used to calculate 

the portfolio returns and in the regression in equation 

3.4.1 above. 



Chapter IV 

EMPIRICAL RESULTS 

4.1 INTRODUCTION 

In this chapter each of the samples studied is 

examined and discussed, including the composition and 

market value of them. The mean excess daily returns of 

each sample are then determined from the CRSP daily excess 

return tapes. Regressions are run on each sample, both 

over the entire period and on a yearly basis, to determine 

the explanatory power of the hypothesized information proxy 

or the heterogeneous expectations proxy. Finally, the 

residual mean excess daily returns (the remaining error 

term from these regressions> are tested to determine the 

effectiveness of the proxy. The results for each of the 

two samples will be discussed individually in the order 

outlined above. The chapter concludes with a discussion of 

the probable reasons for the results obtained. 

4.2 §6t!E:b~ Q 

The first sample will be titled sample O, and consists 

of all firms on the !BES historic tapes which met the 

following criteria: (1) price and the number of common 

shares outstanding at the end of the previous calendar year 

were available on the COMPUSTAT PST tapes; and (2) daily 

75 
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excess returns were available on the CRSP Daily Excess 

Return tapes (Scholes-Williams beta data set) for the 

period of interest. 

The market value of each firm in the sample was 

determined on a yearly basis and the firms were then ranked 

into deciles based on this value for each year. The market 

value deciles are numbered from MVl (lowest market value) 

to MVlO (highest market value). The mean market value by 

deciles is shown in Table 1 for the entire sample period. 

The mean market value on a yearly basis was also obtained 

and the values were similar to the results for the entire 

sample period. 

The statistical information about sample O is 

summarized in Table 2. The total sample consists of 850 

firms. These firms had a minimum number of 1 observation 

and a maximum of 78 observations on the IBES tape. It 

should be noted that there were no observations for any 

firm in the sample for the month of January 1976. The 

sample period therefore is February 1976 to July 1982, 

inclusive. 

The number of firms included in the sample Con a 

yearly basis) increases throughout the sample period, with 

the largest number of firms occurring in 1982. It should 

also be noted that the number of firms in the low market 

value decile, MV1, tends to be somewhat larger than the 
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TABLE 1 

Mean Market Value by Deciles 
Sample 0 

Entire Period 
(in millions of dollars) 

MV Mean 
Value 

1 25.26 
2 57.71 
3 99.07 
4 160.26 
5 240.26 
6 352.99 
7 531. 07 
8 789.37 
9 1296.83 

10 5994.18 
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Table 2 

Summary statistics Sample 0 

Total Firms in Sample: 850 

Firms by Decile and Year 

MV 1976 1977 1978 1979 1980 1981 1982 
1 59 67 113 77 76 83 83 ..., 46 59 75 72 74 78 81 .L. 

3 45 51 72 72 74 76 85 
4 44 51 63 69 73 79 85 
5 43 49 61 72 73 77 80 
6 44 47 60 70 72 78 81 
7 41 45 59 72 74 77 79 
8 43 46 58 69 72 76 79 
9 42 45 58 71 73 77 78 

10 42 46 58 70 73 77 82 

Total 
Firms 449 506 677 714 734 778 813 

Total 
Obs 4591* 5461 6953 8422 8710 9186 5382** 

* For 11 months <No January 1976 observations> 
** Sample ended in July 1982 



79 

average number of firms in the larger market value deciles. 

This indicates that the smaller firms tend to have fewer 

observations per firm. This observation is consistent with 

the hypothesis that small firms receive less attention from 

analysts, and less information is published about them. 

4.2.1 EXCESS RETURNS 

Using the CRSP Daily Excess Return tapes, the mean 

daily excess return for each firm was determined on a 

calendar month basis. These mean returns were then used to 

determine the arithmetic mean monthly excess return for 

each of the market value deciles on a yearly basis. The 

mean excess daily return of the entire sample was also 

determined and was found to be -0.00028041. While the 

excess returns for the market are, by definition, zero, the 

sample used is not typical of the market. Since the firms 

in the sample are the firms of institutional interest which 

are followed by the IBES system, many of the smaller firms 

which are included in the "market" but are not of 

institutional interest, are not included in the sample. 

Therefore, this negative excess return for the sample as a 

whole should be expected since large firms tend to have 

negative excess returns. The result found with this sample 

is consistent with earlier work of Banz (1981) and others 

which have shown the same tendency for larger firms to have 

negative excess returns. 
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For convenience in interpretation and testing, all 

results using the mean excess returns in the main body of 

this study are shown relative to the sample mean (centered 

about the sample mean). This centering, which has been 

used by Elton and Gruber and 6ultekin (1979>, makes the 

sample mean excess return equal zero. Thus the excess 

returns are being measured on a basis relative to the 

sample as a whole. The uncentered values on a yearly basis 

are shown in Appendix A, Tables Al through A7. 

The mean monthly excess daily returns decrease 

monotonically with market value decile. This is shown in 

the top half of Table 3 and graphically in Figure 1. It 

should be noted that most of the tables (figures> in this 

chapte~ and the appendix have two panels (graphs). The 

upper panel Cone graph) shows the excess returns for the 

sample and the lower panel (other graph) shows the residual 

excess returns after the regression. This permits a 

"before and after" comparison showing the effect of the 

regression. 

4.2.2 DIFFERENTIAL INFORMATION PROXY 

For sample O the rank of the number of analysts 

following the firm (as reported by the IBES tapes> was used 

as the proxy for the amount of information available to 

investors. As noted in Chapter three, this proxy is 

consistent with the theoretical and empirical studies of 
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TABLE 3 

Excess Returns, Sample O, Entire Period 

Mean Monthly Excess Daily Returns 
(Centered about sample mean> 

Excess 
MV Return T P-value 

1 0.00028994 4.0660 0.000100** 
2 0.00019753 3.0040 0.002678** 
3 0.00011945 1.9715 0.048723* 
4 0.00004984 0.8864 0.375460 
5 0.00000037 0.0070 0.994386 
6 -0.00002495 -0.4663 0.641037 
7 -0.00008641 -1.7151 0.086387 
8 -0.00013711 -2.9965 0.002744** 
9 -0.00015820 -3.3741 0.000746** 

10 -0.00024997 -5.2831 0.000100** 

Residual Excess Return 

MV Residual T P-value 

1 0.000128944 1.8083 0.070616 
2 0.000079888 1.2149 0.224455 
3 0.000036252 0.5981 0.549778 
4 -0.000002814 -0.0500 0.960097 
5 -0.000022107 -0.4218 0.673180 
6 -0.000009357 -0.1749 0.861203 
7 -0.000034108 -0.6770 0.498460 
8 -0.000051078 -1.1163 0.264330 
9 -0.000037297 -0.7953 0.426499 

10 -0.000088013 -1.8604 0.062891 

* Significant at the .05 level 
** Significant at the • 01 level 
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more representative of the differential information than 

the period of listing which Barry and Brown (1983a) used. 

The number of analysts making forecasts of earnings 

per share for the current fiscal year was the specific 

proxy chosen. The number of analysts making such 

estimates, which varied from 1 to over 20, was ranked 

monthly on a scale of 1 to 100, with the small values 

representi~g the low information group (few analysts 

following the firm) and the large ranks representing the 

high information group. The rank itself was used as the 

proxy in the regressions which were then performed. 

4.2.3 REGRESSIONS 

The following regression, which was defined in 

equation 3.4.1 was run, both for the entire sample for the 

entire period, and on a yearly basis: 

The result of this regression over the entire period 

shows that the estimated intercept was slightly negative, 

but not significantly different from zero. The coefficient 

of the differential information proxy (the slope> was 

negative and significant. The estimate for the intercept 

was -0.0000545901 with at value of -1.354 (p-value 0.1251) 

and the slope coefficient was -0.0000044673 with at value 

of -7.297 <p-value of 0.0001). While the intercept was not 

positive as hypothesized, it is clearly positive relative 
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to the sample mean. The sign of the slope is negative as 

hypothesized. 

When the regression was repeated on a yearly basis, 

the results were not completely stable. The intercept term 

was positive in three years (1976, 1977 and 1979) and 

negative the remaining years, with it significantly 

different from zero (at the 0.05 level> in two years (1978 

and 1979). The slope estimates are all negative, but are 

statistically significant Cat the 0.05 level) only four of 

the seven years. The slope coefficients and intercept 

estimates for the yearly regressions are shown in Table 4. 

The fact that the yearly regressions are not completely 

stable is typical of results of other studies using 

cross-sectional data. The fact that the slopes are all 

negative is indicative of a rather consistent relationship 

among the variables. 

4.2.4 ANALYSIS OF THE RESIDUALS 

Analysis of the residuals from the single regression 

of the entire sample for the whole period shows that none 

of the remaining mean residual excess returns for any 

market value group are statistically significant <Table 3). 

This result provides strong support for for the 

differential information theory of Barry and Brown (1983). 

It also provides strong empirical support for the use of 

the number of analysts following a firm as a proxy for the 
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TABLE 4 

SAMPLE 0 
Regression Coefficients 

(Yearly regressions) 

Slope 

Year Slope T P-value 

1976 -0.000008107 -4.617 0.0001** 
1977 -0.000011006 -7.989 0.0001** 
1978 -0.000000349 -0.229 0.8191 
1979 -0.000009531 -6.865 0.0001** 
1980 -0.000000499 -0.303 0.7619 
1981 .-0.000003143 -2.048 0.0406* 
1982 -0.000000836 -0.425 0.6711 

Intercepts 

Year Intercept T P-value 

1976 0.00008640858 0.847 0.3968 
1977 0.00008324135 1.039 0.2986 
1978 -0.000382768 -4.317 0.0001** 
1979 0.000229998 2.850 0.0044** 
1980 -0.000185672 -1.938 0.0526 
1981 -0.0000254348 -0.285 0.7756 
1982 -0.000172358 -1.506 0.1322 

* Significant at the .05 level 
** Significant at the .01 level 
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differential information effect and differences in the 

information available to investors. 

There is some evidence that the negative slope 

observed with the raw mean excess returns as a function of 

market value is still present in the residuals <Figure 1). 

This may be due to a number of causes. The possible causes 

include the following factors: <1> Barry and Brown (1983> 

develop only that the theoretical relationship between 

differential information and investor~s perceived risk and 

required returns have negative correlation, but do not 

attempt to define the mathematical relationship; <2> The 

relationship between the rank of the number of analysts 

(the proxy) and the differential information available to 

investors differs from the linear relationship assumed; (3) 

the observed values are merely a random occurrence; and (4) 

the small firm effect is not a simple effect, but consists 

of at least two effects, a differential information effect 

and a January effect. 

The mean residual excess returns from the single 

regression, when analyzed on a yearly basis <Tables 5 

through 11>, show the expected decrease in the number and 

frequency of significant mean excess residual returns. For 

comparative purposes, the centered mean excess returns are 

shown in the upper panel of these tables. 

The mean excess residuals resulting from the yearly 
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TABLE 5 

Excess Returns, Sample O, 1976 

Mean Excess Daily Returns 
<Centered on Sample Mean> 

Mean 
Excess Return T P-value 

0.00027538 1.3134 0.189719 
0.00023806 1.3264 0.185365 
0.00020097 1.2515 0.211366 

-0.00008296 -0.5830 0.560149 
0.00017372 1.1098 0.267659 

-0.00007078 -0.4647 0.642398 
-0.00000073 -0.0052 0.995838 
-0.00033956 -2.4087 0.016405* 
-0.00037310 -2.4786 0.013548* 
-0.00044719 -3.0139 0.002723** 

Mean Residual Excess Daily Returns 

Mean 
Excess Residual T P-value 

0.00012166 0.5803 0.562002 
0.00013384 0.7452 0.456537 
0.00012984 0.8101 0.418326 

-0.00017229 -1. 2102 0.226812 
0.00015274 0.9766 0.329306 

-0.00004481 -0.2936 0.769233 
0.00003203 0.2290 0.818977 

-0.00026545 -1.8879 0.059671 
-0.00024513 -1.6302 0.103734 
-0.00027152 -1.8301 0.067884 

* Significant at 0.05 level 
** Significant at 0.01 level 



MV 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

MV 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

* 
** 

88 

TABLE 6 

Excess Returns, Sample O, 1977 

Mean Excess Daily Returns 
<Centered on Sample Mean> 

Mean 
Excess Return T P-value 

0.00084158 4.5323 0.000100** 
0.00006923 0.4796 0.631707 

-0.00009041 -0.7094 0.478387 
-0.00012179 -0.9559 0.339546 
-0.00024504 -2.3141 0.021034* 
-0.00043808 -3.9207 0.000100** 
-0.00037775 -3.5756 0.000380** 
-0.00029670 -3.0737 0.002219** 
-0.00063672 -5.5066 0.000100** 
-0.00063987 -6.5162 0.000100** 

Mean Residual Excess Daily Returns 

Mean 
Excess Residual T P-value 

0.00069082 3.7202 0.000220** 
-0.00003891 -0.2695 0.787635 
-0.00015437 -1. 2114 0.226286 
-0.00019032 -1.4928 0.136072 
-0.00028709 -2.7096 0.006948** 
-0.00041348 -3.7098 0.000229** 
-0.00032918 -3.1194 0.001908** 
-0.00021821 -2.2634 0.023997* 
-0.00052705 -4.5605 0.000100** 
-0.00046679 -4.7569 0.000100** 

Significant at 0.05 level 
Significant at 0.01 level 



MV 
1 
2 
<!' ...,. 
4 
5 
.6 
7 
8 
9 

10 

MV 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

* 
** 

89 

TABLE 7 

Excess Returns, Sample O, 1978 

Mean Excess Daily Returns 
(Centered on Sample Mean) 

Mean 
Excess Return T P-value 

-0.00003392 -0.1734 0.862425 
0.00012061 0.7270 0.467477 
0.00012838 0.8386 0.402002 

-0.00012541 -0.9794 0.327733 
-0.00019499 -1.5659 0.117834 
-0.00003353 -0.2571 0.797158 
-0.00023656 -2.0686 0.038953* 
-0.00021609 -2.0315 0.042587* 
-0.00025671 -2.1913 0.028764* 
-0.00035364 -2.9063 0.003773** 

Mean Residual Excess Daily Returns 

Mean 
Excess Residual T P-value 

-0.00019433 -0.9932 0.320946 
0.00001439 0.0868 0.930876 
0.00004670 0.3044 0.760911 

-0.00017415 -1.3560 0.175549 
-0.00022930 -1.8378 0.066521 
-0.00002611 -0.1998 0.841721 
-0.00018123 -1.5821 0.114082 
-0.00012726 -1.1958 0.232181 
-0.00014217 -1.2120 0.225925 
-0.00018512 -1.5206 0.128810 

Significant at 0.05 level 
Significant at 0.01 level 
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TABLE 8 

Excess Returns, Sample O, 1979 

Mean Excess Daily Returns 
(Centered on Sample Mean) 

Mean 
Excess Return T P-value 

0.00014595 0.8821 0.377996 
0.00054443 3.3327 0.000898** 
0.00028686 1.8177 0.069457 
0.00025499 2.1309 0.033391* 

-0.00003290 -0.2866 0.774509 
-0.00011612 -0.9807 0.327034 
-0.00005981 -0.5578 0.577144 
-0.00024143 -2.4732 0.013587* 
-0.00013711 -1.3883 0.165424 
-0.00035938 -4.0082 0.000100** 

Mean Residual Excess Daily Returns 

Mean 
Excess Residual T P-value 

-0.00001887 -0.1140 0.909281 
0.00042006 2.5728 0.010259* 
0.00019684 1.2473 0.212617 
0.00021097 1. 7644 0.078035 

-0.00005179 -0.4507 0.652286 
.-o. 00010757 -0.9102 0.362996 
-0.00001406 -0.1316 0.895300 
-0.00013422 -1.3760 0.169191 
-0.00002359 -0.2391 0.811068 
-0.00019270 -2.1543 0.031499* 

Significant at 0.05 level 
Significant at 0.01 level 
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TABLE 9 

Excess Returns, Sample O, 1980 

Mean Excess Daily Returns 
(Centered on Sample Mean> 

Mean 
Excess Return T P-value 

0.00006098 0.3191 0.749691 
-0.00000487 -0.0310 0.975260 

0.00009249 0.5829 0.560078 
-0.00001784 -0.1195 0.904914 

0.00004364 0.3104 0.756331 
0.00015026 1.0531 0.292591 
0.00004169 0.2786 0.780630 
0.00001150 0.0878 0.930058 
0.00009474 0.7061 0.480331 
0.00022183 1.6470 0.099916 

Mean Residual Excess Daily Returns 

Mean 
Excess Residual T P-value 

-0.00010318 -0.5403 0.589143 
-0.00012908 -0.8223 0.411146 

0.00001104 0.0695 0.944610 
-0.00006572 -0.4409 0.659403 

0.00002578 0.1833 0.854602 
0.00016790 1.1758 0.240006 
0.00008913 0.5960 0.551327 
0.00009819 0.7506 0.453089 
0.00022343 1.6648 0.096312 
0.00037592 2.7902 0.005383** 

Significant at 0.05 level 
Significant at 0.01 level 
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TABLE 10 

Excess Returns, Sample O, 1981 

Mean Excess Daily Returns 
<Centered on Sample Mean> 

Mean 
Excess Return T P-value 

0.00038470 2.4028 0.016468* 
0.00013596 0.8094 0.418473 

-0.00010360 -0.7129 0.476061 
0.00035940 2.2490 0.024746* 
0.00016342 1.2158 0.224368 
0.00017714 1.2970 0.194968 
0.00006604 0.5173 0.605050 
0.00008161 0.7234 0.469613 
0.00000550 0.0493 0.960693 

-0.00031175 -2.5216 0.011851* 

Mean Residual Excess Daily Returns 

Mean 
Excess Residual T P-value 

0.00022464 1.4028 0.161012 
0.00001252 0.0745 0.940640 

-0.00019363 -1.3345 0.182363 
0.00031673 1.9827 0.047699* 
0.00015325 1.1385 0.255209 
0.00018548 1.3597 0.174261 
0.00013770 1.0776 0.281500 
0.00015411 1.3627 0.173305 
0.00012540 1.1237 0.261419 

-0.00015757 -1.2740 0.202977 

* Significant at 0.05 level 
** Significant at 0.01 level 
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TABLE 11 

Excess Returns, Sample O, 1982 

Mean Excess Daily Returns 
(Centered on Sample Mean) 

Mean 
E:<cess Return T P-value 

0.00059187 2.7311 0.006522** 
0.00028342 1.2543 0.210268 
0.00040987 2.1150 0.034892* 

-0.00017888 -1.0161 0.310017 
0.00006163 0.3410 0.733259 

-0.00004536 -0.2468 0.805131 
-0.00017803 -1.0972 0.273041 
-0.00014843 -0.9756 0.329686 
-0.00008867 -0.6445 0.519547 
-0.00004343 -0.3089 0.757483 

Mean Residual Excess Daily Returns 

Mean 
Excess Residual T P-value 

0.00042301 1.9529 0.051357 
0.00016093 0.7121 0.476742 
0.00031416 1.6174 0.106375 

-0.00022802 -1.2939 0.196262 
0.00003901 0.2153 0.829594 

-0.00001711 -0.0930 0.925955 
-0.00012393 -0.7609 0.447024 
-0.00005936 -0.3897 0.696888 

0.00004649 0.3377 0.735750 
0.00010583 0.7523 0.452214 

* Significant at 0.05 level 
** Significant at 0.01 level 
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regressions on this sample for the entire period are shown 

in Table 12. They are similar in size to the residuals 

found using a single regression for the entire period. The 

yearly mean excess daily return residuals <Tables Bl 

through B7, Appendix B) display the same number of 

significant mean excess residuals as do the yearly data for 

the single regression. 

To investigate the possibility of two separate effects 

(cause 5 above>, additional regressions were run. This was 

done by dividing the sample into two parts, the first 

containing January excess returns only and the second the 

excess returns for the remaining eleven months. The same 

regression was run on these two subsamples as with the 

basic sample. The results of these regressions are shown 

in Tables 13 and 14 and Figures 2 and 3. It should be 

noted that the excess returns in these results are centered 

on the means of each of these subsamples. 

The results obtained are consistent with the view that 

there are two separate effects. When the results with 

January only are considered, there remains a significant 

small firm effect <Table 13 and Figure 2). However, when 

the other months are considered, the effect of the 

differential information proxy is to eliminate any 

significant small firm effect <Table 14 and Figure 3). The 

general tendency for negative slope noted with the 
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TABLE 12 

Excess Returns, Sample O, Entire Period, 
Yearly Regressions 

MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Mean Monthly Excess Daily Returns 
<Centered about sample mean) 

Excess 
Return 

0.00028994 
0.00019753 
0.00011945 
0.00004984 
0.00000037 

-0.00002495 
-0.00008641 
-0.00013711 
-0.00015820 
-0.00024997 

T 

4.0660 
3.0040 
1. 9715 
0.8864 
0.0070 

-0.4663 
-1.7151 
-2.9965 
-3.3741 
-5.2831 

Residual Excess Return 
(Yearly regressions) 

Residual 

0.000131418 
0.000081337 
0.000040109 

-0.000008838 
-0.000024411 
-0.000008493 
-0.000037977 
-0.000048789 
-0.000041602 
-0.000082449 

T 

1. 8425 
1.2373 
0.6620 

-0.1572 
-0.4661 
-0.1589 
-0.7548 
-1.0673 
-0.8891 
-1.7+69 

P-value 

0.000100** 
0.002678** 
0.048723* 
0.375460 
0.994386 
0.641037 
0.086387 
0.002744** 
0.000746** 
0.000100** 

P-value 

0.065461 
0.216029 
0.507981 
0.875066 
0.641137 
0.873720 
0.45040:"'...: 
0.2858P/ 
0.373987 
0.080720 

* Significant at t'.1e .05 level 
** Significant at the .01 level 



MV 

1 
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MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

* 
** 
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TABLE 13 

Excess Returns, Sample O, January 

Mean Monthly Excess Daily Returns 
<Centered about sample mean) 

Excess 
Return T P-value 

0.00222254 7.3811 0.000100** 
0.00091515 3.8883 0.000119** 
0.00037647 1.6690 0.095958 
0.00000601 0.0305 0.975677 

-0.00010847 -0.5586 0.576786 
-0.00022473 -1.0178 0.309375 
-0.00080813 -4.0137 0.000100** 
-0.00052628 -3.3747 0.000812** 
-0.00070580 -4.0011 0.000100** 
-0.00078725 -4.7688 0.000100** 

Residual Excess Return 

Residual T P-value 

0.00126704 4.2287 0.000100** 
0.00017983 0.7650 0.444765 

-0.00012965 -0.5777 0.563795 
-0.00029045 -1.4728 0.141639 
-0.00026731 -1.3784 0.168871 
-0.00016310 -0.7457 0.456286 
-0.00051800 -2.5302 0.011784* 
-0.00004641 -0.2957 0.767579 
-0.00002016 -0.1138 0.909478 

0.00013919 0.8391 0.401916 

Significant at the .05 level 
Significant at the .01 level 
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Figure 2: Excess Returns, <January Returns only>, Sample 0 
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TABLE 14 

Excess Returns, Sample O, February-December 

Mean Monthly Excess Daily Returns 
<Centered about sample mean) 

MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Excess 
Return 

0.00013649 
0.00013606 
0.00009642 
0.00005264 
0.00001034 

-0.00000484 
-0.00002053 
-0.00010074 
-0.00010862 
-0.00020002 

Residual 

Residual 

0.00004240 
0.00006764 
0.00004791 
0.00002173 

-0.00000257 
0.00000455 
0.00001020 

-0.00005020 
-0.00003770 
-0.00010508 

T 

1.8694 
1.9867 
1.5334 
0.8982 
0.1905 

-0.0885 
-0.3987 
-2.1145 
-2.2484 
-4.0727 

Excess Return 

T 

0.5807 
0.9876 
0.7617 
0.3708 

-0.0474 
0.0831 
0.1981 

-1.0538 
-0.7803 
-2.1399 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.061630 
0.047017* 
0.125242 
0.369131 
0.848913 
0.929522 
0.690125 
0.034526* 
0.024600* 
0.000100** 

P-value 

0.561454 
0.323414 
0.446275 
0.710779 
0.962178 
0.933766 
0.842960 
0.292032 
0.435274 
0.032420* 
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Figure 3: Excess Returns, <Feb-Dec Returns only>, Sample 0 



100 

residuals in Figure 1 is also reduced when the January 

returns are omitted from the sample <Figure 3). 

4.3 §B~Eb~ 1 
The second sample used was all firms on the IBES tapes 

that met the criteria for sample O with the additional 

requirement that there be at least 3 analysts making 

estimates for earnings per share for the current fiscal 

year. The overall effect of this additional requirement 

was to reduce the sample size by about 207. and increase the 

average market value of the firms included. 

The statistical information about sample 1 is 

summarized in Table 15. The total sample consists of 687 

firms. It should be noted, again, that there were no 

observations for any firm in the sample for the month of 

January 1976. The sample period therefore is February 1976 

to July 1982, inclusive. 

Again, as with sample O, the number of firms included 

in the sample <on a yearly basis) increases throughout the 

sample period, with the largest number of firms occurring 

in 1982. It should also be noted that the number of firms 

in the low market value decile, MV1, tends to be somewhat 

larger than the average number of firms in the larger 

market value deciles. This indicates that the smaller 

firms tend to have fewer observations per firm. This 

observation is consistent with small firms receiving less 
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Table 15 

Summary statistics Sample 1 

Total Firms in Sample: 687 

Firms by Decile and Year 

MV 1976 1977 1978 1979 1980 1981 1982 
1 42 46 65 70 63 71 77 
2 37 41 54 62 59 65 69 
< 35 44 52 55 56 64 68 -.J 

4 31 35 50 52 58 62 65 
5 31 34 46 52 57 64 64 
6. 30 31 44 52 55 60 64 
7 31 33 42 51 54 60 62 
8 29 33 42 49 54 60 62 
9 30 33 42 50 54 61 63 

10 30 31 42 51 54 60 64 

Total 
Firms 326 361 479 544 564 627 658 

Total 
Obs 3264* 3774 4693 5998 6408 7137 4239** 

* For 11 months (No January 1976 observations> 
** Sample ended in July 1982 
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attention from analysts, and less information being 

published about them. 

The firms were ranked by market values using the same 

procedures as with sample O and the resultant mean market 

value by decile for the entire sample are shown in Table 

16. Yearly market values by decile were checked and did 

not differ substantially from those for the entire period. 

4.3.1 EXCESS RETURNS 

Mean excess daily returns were obtained and centered 

in the same manner as with sample 0. For this sample the 

sample mean excess daily return was -0.00033763. This 

figure is somewhat larger than the result obtained for 

sample·O, but is consistent with the larger market value of 

the firms in the sample and the tendency of larger firms to 

have negative excess returns <e.g. Banz 1981). The 

centered mean excess returns are tabulated in the top 

portion of Table 17 and shown graphically in Figure 4. The 

strongly inverse relation between market value decile and 

excess return is noted again, with the exception that the 

MV6 and MV10 deciles have larger negative returns than the 

MV5 and MV9 deciles respectively. 

4.3.2 HETEROGENEOUS EXPECTATIONS PROXY 

The ranks of the inverses of the coefficient of 

variation (the mean divided by the standard deviation> of 

anlaysts~ earnings per share estimates for the current 
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TABLE 16 

Mean Market Value by Deciles 
Sample 1 

Entire Period 
(in millions of dollars> 

MV Mean 
Value 

1 61.16 
2 124.53 
3 197.66 
4 286.72 
5 393.20 
6 542.27 
7 739.21 
8 1024.91 
9 1717.98 

10 7365.53 



104 

TABLE 17 

Excess Returns, Sample 1, Entire Period 

Mean Monthly Excess Daily Returns 
(Centered about sample mean> 

Excess 
MV Return T P-value 

1 0.00022234 2.9679 0.003019** 
2 0.00016470 2.5162 0.011907* 
3 0.00010843 1.8303 0.067289 
4 0.00006887 1.1799 0.238112 
5 -0.00003483 -0.5747 0.565562 
6 0.00000158 0.0265 0.978831 
7 -0.00007338 -1.3682 0.171323 
8 -0.00009527 -1. 7562 0.079147 
9 -0.00018067 -3.3720 0.000754** 

10 -0.00017682 -3.1477 0.001659** 

Residual Excess Return 

MV Residual T P-value 

1 0.00024452 3.2647 0.001106** 
2 0.00017195 2.6285 0.008613** 
3 0.00011260 1.9020 0.057254 
4 0.00007088 1.2142 0.224757 
5 -0.00002943 -0.4856 0.627270 
6 -0.00000060 -0.0100 0.991998 
7 -0. ·00007550 -1.4089 0.158941 
8 -0.00010133 -1.8681 0.061836 
9 -0.00019409 -3.6230 0.000295** 

10 -0.00019358 -3.4446 0.000579** 

* Significant at the .05 level 
** Significant at the .01 level 
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fiscal year were used as the proxy for heterogeneous 

expectations for this sample. This proxy is analogous to 

the proxy used by Cragg and Malkiel (1982). They used the 

variance of estimated long term growth rates, which is a 

relative measure of the expectations of the analysts. The 

proxy used in this study is the inverse of a relative 

measure of variability of analysts~ forecasts, but uses 

short term forecasts rather than long term forecasts. 

The inverses of the coefficient of variation were 

ranked from 1 to 100 on a monthly basis. These ranks were 

used directly as the proxy in the regressions. It should 

be noted that the larger the rank, the less divergent the 

estimates with the implication that there is less 

difference in investors~ expectations. Because of the 

inverse relationship used, the coefficient of the slope 

term in the regression is hypothesized to be negative. 

4.3.3 REGRESSIONS 

Regressions were run, using both the entire sample and 

on a yearly basis, as with sample 0. Results for the 

sample as a whole resulted in an intercept estimate of 

-0.000451365 with at value of -11.825 and the 

corresponding p-value of 0.0001. The slope estimate was 

0.00000225346 with at-value of 3.431 and p-value of 

0.0006. The negative sign of the intercept estimate is 

not, in itself, surprising given the large negative sample 
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mean excess daily return and the results with sample 0. 

The magnitude of the intercept and the statistical 

significance are both large however. This indicates that 

the intercept is significantly different from that 

estimated with sample 0. 

The slope, however, is of the opposite sign from the 

hypothesized sign. This implies that the effect of 

heterogeneous e>:pectati ans would be the opposite of the 

theoretical and hypothesized effect. There are two 

possible causes for these results. The first is that the 

theory and hypothesis are incorrect. The second is that 

the proxy chosen is not suitable for the purpose intended. 

It is considered that the second of these causes is more 

probable for reasons that will be discussed in the 

concluding section of this chapter, Section 4.4. 

On a yearly basis, the intercept estimates were all 

negative in sign and significant (at the .05 level> in 6 of 

the 7 sample years. The slope estimates were of mi>:ed 

signs (3 negative and 4 positive> and are shown in Table 

18. The slope estimates were significant <at the 0.05 

level> in all but one year which had a negative estimate. 

These results are not consistent with the basic hypothesis 

and theory. As with the intercept, the proxy chosen is 

believed to be the cause of these results for reasons 

discussed below. 
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TABLE 18 

SAMPLE 1 
Slope Regression Coefficients 

(Yearly regressions> 

Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 

Year 

1976 
1977 
1978 
1979 
1980 
1981 
1982 

Slope T 

-.0000064796 -3.292 
0.0000034932 2.281 
-.0000014743 -0.909 
-.0000030528 -2.116 
0.0000048615 2.758 
0.0000047971 3.037 
0.0000114995 5.399 

Intercepts 

Intercept T 

-0.0000793813 -0.694 
-0.000807854 -9.078 
-0.000321497 -3.412 
-0.000254123 -3.031 
-0.00048841 -4.768 
-0.000435955 -4.747 
-0.000820677 -6.627 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.0010** 
0.0226* 
0.3635 
0.0344* 
0.0058** 
0.0024** 
0.0001** 

P-value 

0.4877 
0.0001** 
0.0007** 
0.0025** 
0.0001** 
0.0001** 
0.0001** 
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4.3.4 ANALYSIS OF THE RESIDUALS 

The residual mean excess daily excess returns from the 

single regression over the entire sample period show only 

slight differences from the mean excess daily returns 

<Table 16 and Figure 4). This slight difference is 

consistent with the weak relationship found between the 

pro>:y and the mean excess daily returns. 

Analysis of the residuals on a yearly basis also 

indicates that the results are generally consistent with 

weak significance of the individual regressions. 

4.4 SUMMARY AND CONCLUDING COMMENTS 

The summary and comments will be separated by the 

sample and proxy used because of the widely differing 

results obtained with two samples. 

4.4.1 §8t!~b!; Q 

The results using the rank of the number of analysts 

making estimates as a proxy for differential information 

are in agreement with the theoretical and hypothesized 

relationship. For this sample and period, the absence of 

significant residual mean excess daily returns indicates 

that the cross-sectional differences in excess returns 

between firms of differing market value can be largely 

explained by the difference in perceived risk resulting 

from differential information. 

When the sample was tested separating the effect of 
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January returns from the other months, the evidence 

supports the view that what has been called the small firm 

effect is in fact two separate anamolies. For the 

subsample excluding January, there remained little evidence 

of the small firm effect when the effects of differential 

information were incorporated. For January returns only, 

however, there remained significant evidence of a small 

firm effect for January. 

4.4.2 §6~Eb~ 1 
For the second sample and proxy, the results are not 

consistent with the hypothesized relationships. There are 

a number of possible reasons for these results discussed 

below. While the results with sample O support the theory 

and yield significant results, the results with this sample 

do not. The conflicting results obtained using sample 1 

are believed to be caused by the proxy and the sample used. 

The proxy chosen for heterogeneous expectations is 

considered the most probable cause for the observed 

results. The following factors are considered to be 

important concerning the proxy chosen. First, the fact 

that a minimum of three estimates were used to determine 

the proxy may have eliminated a large portion of the 

difference in expectations, since the relative difference 

between 1 and 3 analysts may be larger than the difference 

between 3 and 10, for example. The result may be that the 
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rankings and the inverses do not bear a consistent 

relationship with the differences in expectations. Second, 

Cragg and Malkiel (1982> found that forecasts of earnings 

per share for the current year were not reliable predictors 

of stock prices, which are a major portion of the return on 

a stock. Third, the hypothesized difficulty in estimating 

earning for small firms may not exist. It is plausible 

that information may be more accurate for the smaller firms 

and that the estimates may not be more divergent than for 

larger firms. Fourth, there may be a tendency for analysts 

to make their estimates conform with the estimates of other 

analysts (i.e. a "herd" tendency). Such a tendency would 

clearly increase the inverse of the coefficient of 

variation and its rank, which was used as t~e proxy. 

The choice of the rank of the inve,-se coefficient of 

variation of the current year earnings per share appears to 

have been a poor crJice as a proxy. The choice was 

dictated by tr~ information available for this study, since 

the variance of the long term growth rate forecasts was not 

available on the IBES tape used. Based on the theoretical 

work by Barry and Brown (1983) and the empirical study of 

Cragg and Malkiel (1982), the variance of analysts 7 

forecasts for longer term factors, such as long term growth 

rates, should not be ruled out as factors that may be 

suitable proxies for differing expectations of investors. 
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Regarding the second sample, the fact that the market 

value of the small market value deciles in this sample are 

larger than in the first sample must be considered. The 

MV1 decile mean market value in sample 1 is larger than the 

mean market value of decile MV2 in sample 0. Previous 

studies by Banz (1978, 1981>, Reinganum (1981a), and others 

dealing with the small firm effect have shown consistently 

that the smaller market value firms have the positive 

excess returns that are significant. For this sample (and 

sample Oas well> the MVl deciles have mean excess daily 

returns (uncentered) that are not significantly different 

from zero. This is consistent with the fact that the firms 

used in this study are of larger mean market value than 

used in many previous studies. The difference in excess 

returns thus has been truncated in comparison with samples 

used by others. While the observed mean excess returns 

have the size tendencies noted by others, the range of 

market values is higher, and thus probably more difficult 

to detect. The size of the samples used permitted 

detection of a size effect, but the range of differences in 

excess returns is expected to be smaller. Since the firms 

in the sample are "larger" firms, the differences between 

the extreme deciles would logically be smaller. This would 

make the detection of the effects of heterogeneous 

expectations more difficult. 
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In conclusion, the results of the tests with sample 0 

provide strong support for the differential information 

effect theorized by Barry and Brown (1983). The failure of 

the tests using sample 1 to support the use of expectations 

as an explanatory variable are attributed primarily to the 

choice of the proxy used, and to some degree to the sample 

used. 



Chapter V 

CONCLUSIONS 

This study has been a test of the differential 

information theory of Barry and Brown (1983) applied to the 

small firm effect. The principal effects studied have 

been: 

1. Empirical tests to determine if the theoretical 
effects of differential information are observed 
with actual data. 

2. Application of the theory to the small firm effect 
to determine if differential information is the 
explanation for this anamoly. 

3. The suitability of a proxy for heterogeneous 
expectations as an explanatory factor for the 
small firm effect. 

The results of the study are detailed in Chapter four 

of this study and may be summarized briefly as follows: 

1. The tests provided empirical evidence that is 
consistent with the theory of Barry and Brown 
(1983) when a suitable proxy for differential 
information is used. 

2. For the sample studied, the differential 
information effect on perceived risk by 
investors largely explained the small firm 
effect, when a suitable proxy was used. 

3. Evidence was found that the small firm effect 
is composed of two parts supporting the findings 
of Keim (1983). One is a January effect, and 
the other during the remainder of the year. 

4. The proxy chosen to represent heterogeneous 
expectations must be selected with care. In this 

114 
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study the one selected did not prove suitable. 
Reasons are provided which indicate that 
the proxy chosen was the principal cause of the 
failure of these tests to support the theory. 

This study has contributed to the knowledge of effects 

of differential information and the heterogeneous beliefs 

of investors. It has also contributed to the understanding 

of the small firm effect. 

5.1 LIMITATIONS OF THE STUDY 

As with most empirical studies, this study is subject 

to a number of limitations. First, a major limitation of 

the study is the fact that firms included in the sample 

were limited to larger market value firms which are of 

institutional interest. This makes the study of limited 

value when considering the validity of the differential 

information effect as an explanation of the small firm 

effect. The exclusion of smaller firms makes any claim 

that differential information explains the small firm 

effect tenuous at best. 

A second limitation is the fact that the sample 

studied covers a relatively short time period. While the 

results are known for this period, the persistence of the 

differential information effect over longer periods with 

varying market conditions should be studied. 

A third limitation is the fact that only one of many 

potential proxies for differential information and one for 
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heterogeneous expectations were used. There are many other 

proxies that may, in fact, be better proxies for these 

purposes. 

5.2 RECOMMENDATIONS FOR FURTHER RESEARCH 

The effects of differential information and its 

explanatory power for the small firm effect and other 

empirical anamolies should be continued and extended in the 

following areas. 

The choice of the proxy chosen to represent 

differential information should be expanded by the 

investigation of other possible proxies suggested by Barry 

and Brown (1983) or others considered plausible by the 

investigator. These proxies should include ones which are 

available for firms of smaller size than the firms in the 

present study. 

The time frame for the sample studied should be 

extended to include more diverse market and economic 

conditions. 

Samples studied should include a greater differences 

in firm size and/or differential information to further 

test the significance of the differential information 

effect and its relationship with the small firm effect. 

Last, but not least, the explanatory power of the 

differential information effect with respect to other 

empirical anamolies should be investigated. In particular, 
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the relationship with the PIE effect found by Basu (1977> 

should be investigated. 



APPENDIX A 

EXCESS RETURNS <NOT CENTERED>, SAMPLE 0 

MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

TABLE Al 

SAMPLE 0 
1976 

Mean Excess Daily Returns 
<Not centered) 

Mean 
E>!cess Return T 

-0.00000503 -0.0240 
-0.00004235 -0.2360 
-0.00007943 -0.4947 
-0.00036336 -2.5539 
-0.00010669 -0.6816 
-0.00035119 -2.3055 
-0.00028114 -2.0090 
-0.00061997 -4.3978 
-0.00065350 -4.3414 
-0.00072760 -4.9037 

* Significant at the .05 level 
** Significant at the .01 level 
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P-value 

0.980882 
0.813563 
0.621070 
0.010977* 
0.495853 
0.021587* 
0.045115* 
0.000100** 
0.000100** 
0.000100** 



MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
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TABLE A2 

SAMPLE 0 
1977 

Mean Excess Daily Returns 
<Not centered) 

Mean 
Excess Return T 

0.00056117 3.0222 
-0.00021118 -1.4629 
-0.00037082 -2.9096 
-0.00040219 -3.1569 
-0.00052544 -4.9621 
-0.00071848 -6.4303 
-0.00065815 -6.2297 
-0.00057711 -5.9786 
-0.00091713 -7.9317 
-0.00092027 -9.3718 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.002627** 
0.144063 
0.003767** 
0.001684** 
0.000100** 
0.000100** 
0.000100** 
0.000100** 
0.000100** 
0.000100** 



MV 

1 
2 
~ 
-J 

4 
5 
6 
7 
8 
9 

10 
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TABLE A3 

SAMPLE 0 
1978 

Mean Excess Daily Returns 
(Not centered) 

Mean 
Excess Return T 

-0.00031433 -1.6064 
-0.00015980 -0.9632 
-0.00015203 -0.9930 
-0.00040582 -3.1692 
-0.00047540 -3.8177 
-0.00031394 -2.4074 
-0.00051697 -4.5207 
-0.00049649 -4.6676 
-0.00053712 -4.5849 
-0.00063405 -5.2108 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.108651 
0.335775 
0.321056 
0.001595** 
0.000147** 
0.016326* 
0.000100** 
0.000100** 
0.000100** 
0.000100** 



MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
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TABLE A4 

SAMPLE 0 
1979 

Mean Excess Daily Returns 
<Not centered) 

Mean 
Excess Return T 

-0.00013446 -0.8126 
0.00026402 1.6162 
0.00000645 0.0409 

-0.00002542 -0.2124 
-0.00031331 -2.7289 
-0.00039653 -3.3488 
-0.00034022 -3.1728 
-0.00052184 -5.3457 
-0·. 00041 752 -4.2274 
-0.00063979 -7.1355 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.416675 
0.106423 
0.967412 
0.831848 
0.006486** 
0.000848** 
0.001564** 
0.000100** 
0.000100** 
0.000100** 



MV 

1 ..., 
.L. 

3 
4 
5 
6 
7 
8 
9 

10 
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TABLE A5 

SAMPLE 0 
1980 

Mean E>:cess Dai 1 y Returns 
(Not centered) 

Mean 
E>:cess Return T 

-0.00021943 -1.1485 
-0.00028528 -1. 8171 
-0.00018792 -1.1844 
-0.00029825 -1. 9974 
-0.00023677 -1.6842 
-0.00013014 -0.9121 
-0.00023872 -1.5951 
-0.00026891 -2.0534 
-0.00018566 -1.3836 
-0.00005858 -0.4349 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.251069 
0.069547 
0.236575 
0.046093* 
0.092494 
0.361969 
0.111051 
0.040328* 
0.166825 
0.663735 



MV 

1 
2 
< ...,. 
4 
5 
6 
7 
8 
9 

10 
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TABLE A6 

SAMPLE 0 
1981 

Mean Excess Daily Returns 
<Not centered) 

Mean 
E>:cess Return T 

0.00010429 0.6514 
-0.00014444 -0.8599 
-0.00038401 -2.6426 

0.00007899 0.4943 
-0.00011698 -0.8703 
-0.00010327 -0.7561 
-0.00021437 -1.6793 
-0.00019880 -1.7622 
-0.00027491 -2.4656 
-0.00059216 -4.7896 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.514960 
0.390053 
0.008368** 
0.621215 
0.384349 
0.449796 
0.093433 
0.078378 
0.013862* 
0.000100** 



MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
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TABLE A7 

SAMPLE 0 
1982 

Mean Excess Daily Returns 
(Not centered) 

Mean 
E!·{cess Return T 

0.00031146 1.4372 
0.00000302 0.0133 
0.00012946 0.6680 

-0.00045929 -2.6090 
-0.00021878 -1.2104 
-0.00032576 -1. 7729 
-0.00045844 -2.8254 
-0.00042884 -2.8187 
-0.00036907 -2.6826 
-0.00032384 -2.3037 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.151254 
0.989354 
0.504399 
0.009332** 
0.226674 
0.076819 
0.004899** 
0.004998** 
0.007533** 
0.021617* 



APPENDIX B 

EXCESS RETURNS (YEARLY REGRESSIONS)~ SAMPLE 0 

MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

TABLE Bl 

SAMPLE 0 
1976 

Residual Excess Returns 

<Yearly regressions) 

Mean 
E:-:cess Return T 

0.00012166 0.5803 
0.00013384 0.7452 
0.00012984 0.8101 

-0.00017229 -1.2102 
0.00015274 0.9766 

-0.00004481 -0.2936 
0.00003203 0.2290 

-0.00026545 -1.8879 
-0.00024513 -1.6302 
-0.00027152 -1. 8301 

* Significant at the .05 level 
** Significant at the .01 level 

125 

P-value 

0.562002 
0.456537 
0.418326 
0.226812 
0.329306 
0.769233 
0.818977 
0.059671 
0.103734 
0.067884 



MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
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TABLE B2 

SAMPLE 0 
1977 

Residual Excess Returns 

(Yearly regressions) 

Mean 
E~<cess Return T 

0.00069082 3.7202 
-0.00003891 -0.2695 
-0.00015437 -1. 2114 
-0.00019032 -1.4928 
-0.00028709 -2.7096 
-0.00041348 -3.7098 
-0.00032918 -3.1194 
-0.00021821 -2.2634 
-0.00052705 -4.5605 
-0.00046679 -4.7569 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.000220** 
0.787635 
0.226286 
0.136072 
0.006948** 
0.000229** 
0.001908** 
0.023997* 
0.000100** 
0.000100** 
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TABLE B3 

SAMPLE 0 
1978 

Residual Excess Returns 

<Yearly regressions) 

Mean 
MV E:·~cess Return T 

1 -0.00019433 -0.9932 
2 0.00001439 0.0868 
3 0.00004670 0.3044 
4 -0.00017415 -1.3560 
5 -0.00022930 -1.8378 
6 -0.00002611 -0.1998 
7 -0.00018123 -1.5821 
8 -0.00012726 -1.1958 
9 -0.00014217 -1.2120 

10 -0.00018512 -1.5206 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.320946 
0.930876 
0.760911 
0.175549 
0.066521 
0.841721 
0.114082 
0.232181 
0.225925 
0.128810 



MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
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TABLE B4 

SAMPLE 0 
1979 

Residual E:-:cess Returns 

<Yearly regressions> 

Mean 
E:-:cess Return 

-0.00001887 
0.00042006 
0.00019684 
0.00021097 

-0.00005179 
-0.00010757 
-0.00001406 
-0.00013422 
-0.00002359 
-0.00019270 

T 

-0.1140 
2.5728 
1. 2473 
1.7644 

-0.4507 
-0.9102 
-0.1316 
-1. 3760 
-0.2391 
-2.1543 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.909281 
0.010259* 
0.212617 
0.078035 
0.652286 
0.362996 
0.895300 
0.169191 
0.811068 
0.031499* 
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TABLE 85 

SAMPLE 0 
1980 

Residual Excess Returns 

<Yearly regressions> 

Mean 
MV Excess Return T 

1 -0.00010318 -0.5403 
2 -0.00012908 -0.8223 
3 0.00001104 0.0695 
4 -0.00006572 -0.4409 
5 0.00002578 0.1833 
6 0.00016790 1.1758 
7 0.00008913 0.5960 
8 0.00009819 0.7506 
9 0.00022343 1.6648 

10 0.00037592 2.7902 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.589143 
0.411146 
0.944610 
0.659403 
0.854602 
0.240006 
0.551327 
0.453089 
0.096312 
0.005383** 



MV 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
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TABLE B6 

SAMPLE 0 
1981 

Residual Excess Returns 

(Yearly regressions> 

Mean 
E:-!cess Return T 

0.00022464 1.4028 
0.00001252 0.0745 

-0.00019363 -1.3345 
0.00031673 1.9827 
0.00015325 1. 1385 
0.00018548 1.3597 
0.00013770 1. 0776 
0.00015411 1.3627 
0.00012540 1.1237 

-0.00015757 -1. 2740 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.161012 
0.940640 
0.182363 
0.047699* 
0.255209 
0.174261 
0.281500 
0.173305 
0.261419 
0.202977 
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TABLE B7 

SAMPLE 0 
1982 

Residual Excess Returns 

(Yearly regressions> 

Mean 
MV E~< cess Return T 

1 0.00042301 1.9529 
2 0.00016093 0.7121 
3 0.00031416 1.6174 
4 -0.00022802 -1.2939 
5 0.00003901 0.2153 
6 -0.00001711 -0.0930 
7 -0.00012393 -0.7609 
8 -0.00005936 -0.3897 
9 0.00004649 0.3377 

10 0.00010583 0.7523 

* Significant at the .05 level 
** Significant at the .01 level 

P-value 

0.051357 
0.476742 
0.106375 
0.196262 
0.829594 
0.925955 
0.447024 
0.696888 
0.735750 
0.452214 
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