INFORMATION TO USERS

This manuscript has been reproduced from the microfilm master. UMI films the
text directly from the original or copy submitted. Thus, some thesis and
dissertation copies are in typewriter face, while others may be from any type of
computer printer.

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations and
photographs, print bleedthrough, substandard margins, and improper alignment
can adversely affect reproduction.

In the unlikely event that the author did not send UMI a complete manuscript and
there are missing pages, these will be noted. Also, if unauthorized copyright
material had to be removed, a note will indicate the deletion.

Oversize materials (e.g., maps, drawings, charts) are reproduced by sectioning
the original, beginning at the upper left-hand comer and continuing from left to
right in equal sections with small overiaps.

Photographs included in the original manuscript have been reproduced
xerographically in this copy. Higher quality 8° x 9" black and white photographic
prints are available for any photographs or illustrations appearing in this copy for
an additional charge. Contact UMI directly to order.

Bell & Howell Information and Leaming
300 North Zeeb Road, Ann Arbor, MI 48106-1346 USA

800-521-0800






NOTE TO USERS

Page(s) missing in number only; text follows.
Microfilmed as received.

21

This reproduction is the best copy available.

UMI






THE CONDITIONAL CAPM AND THE CROSS SECTION OF
EXPECTED RETURNS: EVIDENCE FOR THE CANADIAN
MARKET

Athanasios S. Margellos

A Thesis in the Faculty of Commerce and Administration

Presented in Partial Fulfilment
of the Requirements for the Degree of
Master of Science
at Concordia University
Montreal, Quebec, Canada

April 27, 1998

©  Athanasios S. Margellos, 1998



vl

National Library
of Canada

Acquisitions and
Bibliographic Services

395 Wellington Street
Ottawa ON K1A ON4

Bibliothéque nationale
du Canada

Acquisitions et )
services bibliographiques

395, rue Wellington
Ottawa ON K1A ON4

Canada Canada

Your fike Votre reférence

Our file Notre reférence
The author has granted a non- L’auteur a accordé une licence non
exclusive licence allowing the exclusive permettant a la
National Library of Canada to Bibliothéque nationale du Canada de
reproduce, loan, distribute or sell reproduire, préter, distribuer ou
copies of this thesis in microform, vendre des copies de cette thése sous
paper or electronic formats. la forme de microfiche/film, de

reproduction sur papier ou sur format
électronique.

The author retains ownership of the L’auteur conserve la propriété du
copyright in this thesis. Neither the droit d’auteur qui protége cette thése.
thesis nor substantial extracts from it  Ni la thése ni des extraits substantiels

may be printed or otherwise de celle-ci ne doivent étre imprimés
reproduced without the author’s ou autrement reproduits sans son
permission. autorisation.

0-612-43529-6

Canadi



ABSTRACT

THE CONDITIONAL CAPM AND THE CROSS SECTION OF
EXPECTED RETURNS: EVIDENCE FOR THE CANADIAN
MARKET

Athanasios S. Margellos

In this study we test a conditional version of the CAPM, proposed by Jagannathan
and Wang (1996), that allows betas (B) to vary over time as proxied by the yield spread

between three-month Prime Corporate Paper and the three-month T-Bill rate ([3 i ) The
model also includes a measure of the sensitivity of human capital to the market B as
proxied by the lagged return on Total Labor Income (B "’""’), and SIZE (log of share price

4

times number of shares outstanding) as explanatory variables. Our objective is twofold: (a)
to test this model’s ability to better explain the cross-sectional variation of monthly returns
on 25 SIZE- and beta-sorted portfolios of Canadian common stocks over the period from
June 1965 to December 1992 (330 months); and (b) to compare the performance of this
conditional CAPM with the unconditional CAPM (SLB model). For portfolio formation, we
use a methodology similar to Fama and French (1992). For the estimation procedure. we
use the two-step approach of Fama and MacBeth (1973) as well as the more powerful GLS
time-series cross-sectional estimation approach.

Our results indicate that the conditional CAPM using all the variables does fairly
well in explaining returns (R? of 38.99%). As in Jagannathan and Wang (1996) for US
stocks, we find that the unconditional CAPM is not as powerful for Canadian stocks. and
that most of its explanatory power comes from the constant factor or the zero-f portfolio.
As in Fama and French (1992) for US stocks, we find that Canadian stock data yield a
significant and negative relationship between retun and SIZE. We also find that the
premiums for the sensitivity of the term-structure variable that allows for B time-variation
is significant. Unlike Jagannathan and Wang (1996), the premium for the sensitivity factor
for the return on human capital is not significant. Our results suggest that three factors
alone, the zero-B factor, ;™" and SIZE, explain fairly well the cross-sectional variation of

Canadian stock returns for the time period studied herein.
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THE CONDITIONAL CAPM AND THE CROSS SECTION OF
EXPECTED RETURNS: EVIDENCE FOR THE CANADIAN
MARKET

1. Introduction

One of the most important models developed in finance is the Sharpe-Lintner-
Black CAPM model.' It describes the relationship between the return on any risky asset

and its risk. It assumes a linear relationship between the return of a risky asset and beta
(B). a measure of risk relative to that for a portfolio of all the assets in the economy.
The CAPM is couched in a mean-variance efficient framework, is generally formulated
as a single-period model, and assumes that  is sufficient to explain the systematic part
of returns.

Because of its importance in investment decision making, many researchers have
tested the validity of the CAPM over the past 25 years. Fama and MacBeth (1973) and
Black. Jensen and Scholes (1972) did some tests of the unconditional CAPM and find
that the relationship between retuns and p is significant and positive. In contrast.
Reinganum (1981) finds no significant relationship between B s and returns, when daily
returns are used. Fama and French (1992, 1993 and 1996) find that two variables SIZE
(stock price times number of shares outstanding) and BE/ME (book-to-market equity
ratio), and not f, explain the variation in the cross-section of portfolio returns. Many
other variables are tested in the literature in order to identify other risk factors that can

better explain cross-sectional returns systematically.

! Sharpe (1964), Lintner(1965), and Black (1972).



The proxy generally used for the return on the market portfolio (return on the
stock market index) is found to be not sufficient. Mayers (1972) suggests that human
capital needs to be included. Many studies attempt to test the CAPM using a number of
macro-factors such as term-structure proxies or default-risk factors. They find that these
factors add to the explanatory power of the model [e.g. Chen, Roll and Ross (1986)].

Tests also evaluate the conditional CAPM, where investors use the information
available in one period to make decisions for the next. Tests of the conditional CAPM
are successful in explaining variations in the cross-sectional returns of portfolios of
stocks [Pettengil, Sundaram and Mahur (1995)]. Jagannathan and Wang (1996) find that a
conditional CAPM that allows for B to vary over time and with human capital included
in the market return does well in explaining the cross-section of US stock returns. For
Canadian stocks, Kryzanowski, Lalancette and To (1994) use a conditional model and
apply non-linear estimation techniques to investigate the performance of mutual funds.
Their model explains much of the cross-sectional variation in expected returns.

The purpose of our study is to test a conditional CAPM against the unconditional
CAPM, and to test the ability of the conditional CAPM to explain the cross-sectional
variation of returns for portfolios formed from Canadian stocks over the period 1965-
1992. This is similar to the study of Jagannathan and Wang (1996) based on the US
stock market. The model is used to address three issues: (a) the ability of a broader proxy
for the market, one enriched with the return on human capital proxied by the return on
Total Labor Income, to better explain the variation in returns; (b) the ability of a measure

of beta-instability over the business cycle proxied by the lagged (one month) yield

~



differential between three-month prime éorporate paper and three-month T-Bills, to add
explanatory power to the traditional CAPM; and (c) the significance of SIZE as an
explanatory variable.

In the next section we present an overview of the most important studies on
testing the CAPM and their findings. In Section 3, we introduce the variables to be used
in our empirical tests and we present the portfolio formation process. Section 4 includes
both the main model to he tested and a detailed explanation of the methodology followed.
In Section 5, we present the empirical results as well as their interpretation. Our

concluding remarks and direction for future research are presented in Section 6.

2. Review of the Literature

2.1. The Unconditional CAPM
The unconditional CAPM presented in the literature by Sharpe (1964), Lintner
(1965) and Black (1972) (SLB) sets the theoretical framework for explaining the
variations of expected returns on risky assets as well as their relation with risk. The SLB
model takes the form:
E(R)=1,+v,*B, (1]
where E(R,)is the expected return on the risky asset i; y,is the return on the zero-beta

asset; v, is the return on the portfolio of all assets in the economy (R, ); and B, is the

measure of systematic risk. Beta is defined as:



B, =COV(R,,R,)/VAR(R,) [2]

The SLB model assumes that: (a) the expected return on a risky asset is linearly
related to its B and R, ; and (b) B is a relevant and sufficient measure of risk that
captures the variation in expected returns. The unconditional CAPM is a static or one-
period model. Since it assumes that markets are perfect, information is discounted

instantly as soon as it is available to every investor. If we assume that the lerding rate is

equal to the borrowing rate, we form the same model with excess returns. Thus:
R =R -R, and R, =R, -R,, where R, is the rate of return on the riskless asset.
Many studies attempt to test the CAPM because it is the most important model in
finance due to its intuitive nature and its economic rationale. Black. Jensen and Scholes
(1972) test the model using a number of time series OLS regressions and find a positive

relation between return and B for portfolios of US stocks for the period prior to 1970.

Fama and MacBeth (1973) use a two-step approach over similar periods, and also find

that B s explain well the cross-sectional variation of returns of US stock portfolios.

In contrast, a number of studies during the past 25 years find that the relationship

between 3 s and returns is not strong.? The focus of most of these studies is to examine
and test a number of issues relating to the validity of the CAPM such as: (a) B may not

be the only measure of risk; (b) other variables may directly explain variations in returns;

(c) P may not be stable over time or under different economic conditions or under

various microstructure effects; (d) the CAPM may not hold for different time periods or

? For examples see: Reinganum (1981), Banz (1981), Chan, Chen, and Hsieh (1985), Lakonishok and
Shapiro (1986), Bhandari (1988), Fama and French (1992), and Jegadeesh (1992).



in a multi-period context; (e) testing methods are not sufficient or accurate enough to

test the CAPM’’s validity; (f) the relationship between R, R, R , and B may not be

linear; (g) the proxies for R, may not be mean-variance efficient; (h) the use of portfolios

instead of individual stocks as well as the method of formation of these portfolios may

introduce some problems; (i) linear estimation techniques for the P s may not be accurate
enough; and (j) the B s may not represent priced systematic risks.

In the next subsection we briefly present a number of studies that deal with some

of the issues just discussed.

2.2. The Conditional and Other Multivariate Versions of the CAPM

Since the validity of the CAPM has been questioned. many researchers attempt to
test other variables® that can better explain the cross-section of portfolio returns. Banz
(1981) examines the role of the SIZE of a stock as proxied by the log of market equity (that
is, the log of stock price times number of shares outstanding). He finds a strong and
negative relation between returns on US stock portfolios and S/IZE. Basu (1983) tests the
effect of earnings-to-price (E/P) and cash flow-to-price (C/P) ratios as measures of
profitability on the variation of returns of stocks. He finds a significant U-shape relation
between returns and E/P even after controlling for SIZE and B . Keim (1988) identifies the
dividend-to-price ratio and dividend yield (D/P) as having significant explanatory power for
the cross-sectional variation of US stock returns. Rosenberg, Reid and Lanstein (1985) find

a strong relationship between the ratio of book equity-to-market equity (BE/ME) and returns

? These variables are also referred to in the literarure as anomalies or regularities.



on portfolios of US stocks. Chan, Hamao and Lakonishok (1991) also find that high
BE/ME is related with high returns on Japanese stocks. Amihud and Mendelson (1986)
examine the relationship between liquidity proxied by the bid-ask spread and stock retumns.
They find that there is a strong positive relation between illiquidity (high bid-ask spread)
and US stock returns. Bhandari (1988) tests the effect of leverage, proxied by the assets-to-
market equity ratio (A/ME), in explaining the cross-sectional variation of stock returns. He
finds a significant positive relation between these two variables. Lakonishok, Shleifer and
Vishny (1994) examine the effect of past sales growth. Their findings suggest that past sales
growth affects high-growth stocks more than low-growth stocks based on the effect of past
returns on future returns and investment decisions. Jegadeesh and Titman (1993) examine
the effect of short-term returns and medium-term returns on stock returns and identify a
strong continuation behavior in ex-post returns. De Bondt and Thaler (1985) find a
significant reversal behavior in long-term returns. Kryzanowski and Zhang (1992) find
significant continuation behavior for ex-post short-term returns but insignificant reversal
behavior for the ex-post long-term returns for portfolios of Canadian stocks.

Fama and French (1992) (F&F) test the unconditional CAPM and find that two
variables, SIZE and BE/ME, can expiain very well the cross-section of US stocks over the

period 1963-1990. Given the absence of any correlation between B s and either SIZE or

BE/ME, these latter two variables successfully capture most of the systematic risk in returns.
In contrast, Chan and Chen (1991) show that since high-BE/ME stocks and low-SIZE stocks
are usually companies in bad financial condition, that a financial distress factor explains the

evidence reported in F&F. Fama and French (1993) provided a three-factor model that



includes B, and two so-called zero-cost factors, one related to BE/ME (the difference

between high-BE/ME and low- BE/ME portfolios of stocks (HML)) and one related to SIZE
(the difference between small-SIZE and big-SIZE portfolios of stocks (SMB)). They test
their model using many other factors and conclude that this three-factor model explains very
well the cross-section of returns and that in the presence of these three factors all other
factors become insignificant.

The F&F findings are the source of criticism in many studies. Concentrating on the
data source and the portfolio formation aspects of F&F, Khotari, Shanken and Sloan (1995)
identify a significant selection-bias introduced for the SIZE-sorted and BE/ME-sorted
portfolios since many high-BE/ME and low-SIZE stocks do not survive, and thus are
removed from the CRSP and COMPUSTAT tapes. They find that if the portfolio formation
is done differently the results change. Chan, Jegadeesh and Lakonishok (1995) conclude
that this problem is not significant. Davis (1994) obtains results similar to those of F&F
(1992) after controlling for the selection-bias. Lo and MacKinlay (1990) and MacKinlay
(1995) argue that the F&F results may be due to data-snooping given the variable
construction for the characteristic-based portfolios. Daniel and Titman (1997) find a
seasonality problem. A strong January effect accounts for most of the ability of the F&F
(1993) three-factor model in explaining the cross-sectional variation of stock returns.

From the view point of investor behavior, Lakonishok, Shleifer and Vishny (1994)
suggest that small-SIZE stock and high BE/ME stock returns are too high and their
covariance with the macro-factors too low to justify the conclusion that they have the ability

to explain the cross-sectional variation in a CAPM framework. They find that value-stocks



(low price) are outperformed by glamour-stocks (high price) simply because of their past
performance. They also find that variables such as sales growth, E/P, C/P and BE/ME have
strong explanatory power but not S/ZE. Similarly, La Porta (1996) finds systematic errors in
investor behavior based on an examination of under-priced value stocks versus over-priced
glamour stocks. He concludes that SIZE lacks explanatory power because of this. Daniel
and Titman (1997) use a conditional model and control for S/ZE and BE'ME. They find
that the returns of low- 8 and high- B portfolios are the same. They conclude that these two
factors do not compensate for systematic risk and are not pervasive factors. The
characteristics themselves of these factors give them explanatory power.

A number of studies examine the sensitivity of the CAPM to macro-economic

factors and to the sensitivity of B over time. Merton (1973) introduces an inter-temporal

version of the CAPM with a number of macro-economic factors that are orthogonal to the
returns on the market portfolio. A hedge-portfolio is included to aliow for the different
states of the economy. Chen, Roll and Ross (1986) use term-structure and business-cycle
variables as well as default-risk proxies to test their explanatory power for the cross-section
of returns and find a significant relationship. Chan, Chen and Hsieh (1985) use similar
variables to those of Chen, Roll and Ross (1986) and find that they explain well the
variation in the cross-section of returns. Black (1993) uses an event study methodology to
test the relationship between B s and returns, and finds that f§ s as well as returns vary over-
time. Chen (1991) provides evidence that P s vary over the business cycle.

Pettengil, Sundaram and Mahur (1995) test a conditional version of the CAPM that

accounts for the fact that the riskless rate of return may be higher than the market return.

8



They find a significant relation between s and returns on US portfolios of stocks for the

period 1926-1990. Their results depend upon their use of expected rather than realized rates
of return. Jagannathan and Wang (1996) use a conditional version of the CAPM that

includes a measure that captures 8 instability over time (normally the yield spread between

low-grade and high-grade corporate bonds) and include the return on human capital in the
market return. Their model explains well the cross-sectional variation of stock returns, and

the relation between return and f, is not significant. Moreover, they find that S/ZE does

not add significantly to the explanatory power of the model

3.  Data Sampling and Description of the Variables

3.1. Variable Definitions

At this point the main explanatory variables used in this study to test the conditional

CAPM are introduced. The foundations for their use is presented in Section 4. The first
variable is the return on the value-weighted stock market index (R™ ), as proxied by the

n;,turn on the TSE/Western Total Return Index. It represents the value weighted index of the
portfolio of all stocks traded on the Toronto Stock Exchange. The series is extracted from
the TSE/Western Return Files.

The next variable is the return on human capital (R/**") which allegedly captures
the aggregate wealth in the economy. Since the underlying notion for the unconditional

CAPM is that R™ should represent the basket of all traded assets in the economy, many



studies show that the return on the stock market index is not sufficient to capture this
variable [Stambaugh (1982)]. Our proxy for the variable LABOR is Total Labor Income as

reported on the Statistics Canada Tapes (Matrix “D5640” - Total Wages and Salaries). The
R is calculated as the two-month moving average, as suggested by Jagannathan and

Wang (1996), in order to avoid any measurement errors, and to take into account the fact

that these figures become available with a one month delay. Therefore:

R,Iahur = (LabOr,_| + Labor{_2 )/(Labor_z + Labor,_3 ).

The third variable is the return on the market risk premium ( R”7" ), which captures

the changes in economic conditions (business cycle) that affect the investment decisions of
investors at time *t”. Some of the best forecastors for business cycles identified in the
literature. are the yield spread between six-month commercial paper and the six-month T-
Bill, between the ten-year Treasury Bond and the one-year Treasury Bond. and between the
high-yield corporate bonds and low-yield corporate bonds [Stock and Watson (1989)]. Our
proxy for the variable PREM is the yield spread between three-month Canadian Prime
Corporate Paper and the three-month Government of Canada Treasury Bill.* The series are
extracted from the Statistics Canada Tapes (matrices “B14017” and “B14060” - CDA Bond
Yield & Other Int. R.).

The last variable used is SIZE, as proxied by the logarithm of market equity
(log(ME)). We estimate ME for each stock as the share price times the number of shares

outstanding (in million of dollars). As explained earlier in Section 2, SIZE plays a substan-

* We use this yield spread because these are the two series that are close to the proxies used in the literature,
and they are the only series with sufficient monthly data for the entire period of July.
10



tial role in explaining the variation of the cross-section of expected returns according to
previous research. We extract the series from the TSE/Western Stock Return files. All

variables are measured at a monthly frequency.

3.2. Portfolio Formation

To test the conditional CAPM, we use all the common stocks that are traded on the
Toronto Stock Exchange over the period from January 1960 to December 1992. The data
for the monthly returns, prices and outstanding number of shares of stocks are taken from
the TSE/Western Stock Return files. Following the Fama and French (1992) procedure. we
form the portfolios at June of year “t” using a two-dimensional sorting method. A stock is
included in a portfolio at June of year “t” if it has at least 24 and up to 60 quoted monthly
returns before that June, and it has quoted prices for the following 12 months up to June of
year “t+1”. Using the logarithm of market equity, JogfME) (in million of dollars), we sort
all stocks by their SIZE and we split them in quintiles (S/ZE-quintile) for June of each year
.

Within each S/ZE-quintile we sort all stocks by their pre-ranking betas (B ) starting
at June of 1965. At June of year “t” a stock’s P is estimated from the time-series OLS
regression of every stock’s 24 to 60 past monthly returns on a constant and the returns on
the TSE/Western Total Return Index. Within each SI/ZE-quintile, we split all stocks in
quintiles based on their pre-ranking P s (beta-quintile). At the end of June of year “t”, we
obtain 25 portfolios. We calculate the returns for each portfolio for the next 12 months, or

from July of year “t” to June of year “t+1”. A portfolio’s return is estimated as the equally

11



weighted returns of all the stocks in that portfolio. As noted in Chan and Chen (1988). the
two-dimensional sorting procedure allows for a wide dispersion of returns. We repeat the
procedure every year to allow for any delisting of stocks. Following Fama and MacBeth
(1973), we estimate a portfolio’s P as the average of the pre-ranking B s of all stocks in a
portfolio. We also estimate a portfolio S/ZE as the equally weighted log(ME) of all stocks
in the portfolio.

Thus, we create 25 SIZE- and beta-sorted portfolios for which we calculate the
monthly returns from June 1965 to December 1992 (330 months). As shown in appendix 1.
the total number of stocks that is allocated equally to the 25 portfolios each year, increases
dramatically from 280 in 1965 to 809 in 1992, or from 11 to 33 stocks per portfolio

respectively.’

4. Model and Methodology

4.1. The Conditional Model and its Specifications

The model that we use to test the conditional CAPM and its ability to explain the
cross-sectional variation of Canadian stock returns is the one suggested by Jagannathan and
Wang (1996). Their model addresses two major issues.

First, the unconditional CAPM that is presented in Section 2 (equation [1] ) assumes

that the betas (B) are constant over time. If we allow information to change over time and

therefore investors decisions to change based on the information available at any given point



in time, then the CAPM holds only in its conditional form. As shown in other studies
(Keim and Stambaugh (1986), Fama and French (1989)], B s vary over time. As economic

conditions change and we move from unstable economic phases (such as recessions) to

economic booms, B s also change. For example, in bad economic times where firms tend to
increase their leverage, B s tend to be higher for stocks that are faced with poorer prospects

for economic growth and eamings and higher probabilities of financial distress. Therefore.

business cycles play an important role in the way B s behave over-time [Ferson and Harvey

(1991), Chen (1991)]. Jagannathan and Wang (1996) demonstrate that the P of any risky
asset can be decomposed in two parts: the unconditional B (B,”™) which is related to the
gross market return (R, ) , and a measure of B -instability (B /™™ ) which is related to the
return of the business cycle premium ( R”™ ). Earlier in Section 3.1.. we presented some of
the proxies for R”}™ that are used in the literature as well as the one that we use herein.
The expected return of the risky asset. E(R,). is assumed to be linearly related to both
B™and B 8

The second issue is the choice of the proxy used to estimate R™ as the return on the

stock market index. As discussed in Section 3.1., this is supposed to capture the return on
the portfolio of all assets in the economy. Hence a measure of aggregate wealth should
theoretically explain better the variation in expected returns, since stocks are only a small

part of the total investments available in an economy. Mayers (1972) uses human capital as

5 The number of stocks originally extracted from the TSE/Western Return files is larger but some of the
stocks did not meet our inclusion criteria.
¢ A mathematical proof of this is provided in Appendix A of Jagannathan and Wang (1996) paper.

13



a proxy for the return on aggregate wealth. Using the Fama and Schwert (1977) model,
Jagannathan and Wang (1996) prove that, if the return on aggregate wealth is an exact linear
relation of the growth rate of the per capita labor income, then the return on labor income

(R is linearly related to the market return (R, ), as described by the SLB model

(equation [1] ). The reason is that the return on the stock market index is not sufficient to

explain the cross-sectional variation of expected returns. Thus Jagannathan and Wang

(1996) estimate B/ which is related linearly with E(R,).

In Section 2, we presented a number of studies that use market equity (ME) as an
additional explanatory variable in estimating the cross-sectional variation in expected
returns. Many of these studies use US stocks, and find that SIZE (as defined in Section 3.1.
above) does add significantly to the explanation of the cross-section of returns [Banz (1981).
Reinganum (1981). Chan, Chen and Hsieh (1985), and Fama and French (1992)].
Therefore, we include log(ME) in our model to examine this variable’s performance for

portfolios of Canadian stocks.

Our model for testing the ability of the conditional CAPM to explain the cross-

sectional variation of expected returns takes the following form:
E(Rpl )= ao +avw B ;V +apmn :mn +alalmr B }l;‘lbw’ +an:e lOg(ME) [3]

where: a,, o, @,m> Ry, &, are constants, p is the portfolio number

(p=1...25), ¢ stands for month number (t=1...330),

E (R . )= the expected return of portfolio p at time ¢,
14



By =COV(R,.R™ )/VAR(R™), (4]

B =COV(R,, . RZ™ )/VAR(RZE™), [5]
B =COV(R,,, R )/VAR(R™), and (6]

log(ME )= logarithm of ME ( share price times number of shares outstanding).

According to Jagannathan and Wang (1996), if the full model (equation [3]) prices

returns correctly, the constant term (which is the return on the zero-B portfolic) must be
significantly different from zero. The coefficients of both B, and B must be positive

and significantly different from zero. Both these factors should be able to capture the
expected risk premia on the basket of all traded assets in the economy. Also, the coefficient
of B/™" is expected to be positive and significantly different from zero. It is supposed to
capture the sensitivity of betas to changes over the business cycles. According to
Jagannathan and Wang (1996), SIZE should have no residual effect on this model (equation

[31), and thus we expect to find its coefficient to be insignificant.

Therefore, the null hypothesis therefore is that the coefficients a,, a,, , a prem - and
@, in equation [3] are significantly different from zero. The two methods used to test

their hypothesis are briefly described in the next sub-sections.

4.2. The Fama-MacBeth Estimation Procedure

The first method to test the main model (equation [3] ) was first suggested by Black,
15



Jensen and Scholes (1972) and refined by Fama and MacBeth (1973). Fama and MacBeth
(1973) test the unconditional CAPM (equation [1] ) on the cross-section of expected returns
on US portfolios of stocks for the period between 1926-1968 using a two-step approach.

Based on their method, we first estimate the individual stock B s (as we explained in
Section 3.2.) at June of year “t”, and assign the mean values of the estimated B s of all
stocks in a portfolio as the portfolic B over the period from July of year “t” to June of

year “t+1” (the next 12 months). This alleviates the error-in-variables problem that is

created since we use estimated P s instead of actual ones. The two-dimensional sorting

procedure for the portfolio creation also should alleviate the sampling-error problem (Fama
and French (1992)) by giving us a wider dispersion of realized retumns. If we sort portfolios

on B s only. then the low-f portfolios tend to have lower estimated values and the high-
B portfolios tend to have higher estimated values of their true B s.

We estimate the individual stock pre-ranking B s for the main model (equation [3]);
namely B,*. B,”",and B,/*" from the time-series OLS regressions of R, on a constant
and R™; R, on aconstant and R/ ; and R, on a constant and R, respectively. We
then estimate the mean values of the individual B s for the stocks in a portfolio, and assign
these means as the portfolio f s. Hence, we have a cross-section of 25 portfolios for each of

the 330-months.
The second step is to simply run the cross-sectional OLS regressions for each of the

330 months to obtain the time-series estimates of each of the coefficients. We test the
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significance of the coefficients by estimating the time-series averages of the t-statistic’ of
all regressions. We also use the time-series averages of the R-Square estimates to examine

the model’s explanatory power of the variation in expected returns.

4.3. The GLS Time-Series Cross-Sectional Procedure

The second method that we use to estimate the parameters in equation [3] uses a
more powerful method, which is a pooled time-series and cross-section regression method.
Initially, we repeat the first step that we described in Section 4.2. in order to estimate the
various f§ specifications for the portfolios that are used to test the main model (equation
(3D

For the second step, a time-series and cross-section regression method is used. which
estimates the parameters in equation [3] by simultaneously using both the cross-sectional
data and the time-series data. This alleviates the error-in-variables problem which is created
by the Fama and MacBeth two-step method. By using the Fuller-Batese method in
estimating the variance in the error terms. this procedure alleviates any heteroscedasticity
problems. The regression approach to estimate the parameters of the model is Generalized
Least Squares (GLS). As in the previous method, we use the t-statistics to test the
significance of the estimated coefficients. In the next section we report and analyze our

empirical findings.

7 All t-values are assessed at the 0.05 level of significance, unless noted otherwise.

17



S.  Empirical Findings

5.1. Preliminary Characteristics of the Portfolios

Some of the basic characteristics of the 25 portfolios which are formed as described
in Section 3, are presented in Table 1. In panel A, we report the mean values of the monthly
returns of the 25 S/ZE-sorted and beta-sorted portfolios over the entire period from July
1965 to December 1992 (330 months). For every month, a portfolio’s return is calculated as
the equally weighted returns of all the stocks in the portfolio. Based on panel A, the post-

ranking returns vary from 0.7% to 3.67%. A slight negative relationship exists between

returns and betas (B et ) as we move from the low- portfolios to the high- B portfolios

along each SIZE quintile, and a strong negative relationship between return and S/ZE exists
as we move from the small-S/ZE portfolios to the big-SIZE portfolios. In panel B, we report
the mean values for SIZE over the entire period. The post-ranking values for SIZE in a
portfolio are calculated as the equally weighted average of the monthly values of the log of
market equity (ME) (i.e. the share price times the outstanding number of shares) for the
stocks in the portfolio. The post-ranking values for SIZE range from 1.422 to 6.4675 (these
are logs of millions of dollars). The same kind of dispersion is observed in panel C, which
reports the mean June values for S/ZE over the entire period (June 1965 - June 1992). These

pre-ranking values for SIZE range from 1.328 to 6.4406. Panel D reports the mean values of

the betas (B ot ) for the 25 portfolios over the entire period. As detailed in Section 3, a

portfolio’s B, is calculated as the mean beta from the OLS regressions of the retumns for
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every stock in the portfolio (B,”‘") on a constant and the return (R,""' )on the TSE/Western
Total Value Return Index (TSE/W). Their values range from 0.0878 to 2.0482.

In Table 2 we present some additional characteristics of the 25 portfolios for the
different beta specifications described earlier in Section 4. The B,” reported in panel A are
calculated using the time-series OLS regressions of each portfolio’s returns on a constant

and the returns on the TSE/W index over the 330-month period. The B,* range from

0.6796 to 1.406, and are significantly different from zero. Appendix 3 reports the estimates
for the T-statistics, the standard errors, the P-values and the R-squares for the various time-
series OLS regressions. The high R-square values (up to 0.8659) for the underlying beta
regressions ([3 ,‘,") reported in panel A, denote a strong relationship between portfolio and

uxe

the stock market index returns (appendix 3, panel A). The betas ([3 , ) reported in panel B

of Table 2 are from the time-series OLS regressions of portfolio returns on a constant and
each portfolio's log of market equity (ME). These betas range from -0.0099 to 0.0485, and

almost one half of these betas are statistically significant. Even for the portfolios where the

prem

B, are statistically significant, the average R values are low. The betas (B ; ) reported

in panel C of Table 2 are from the time-series OLS regressions of the residuals (themselves
obtained from the regression of a portfolio's return on a constant and the return on the

TSE/W index) on a constant and the return on the yield spread between the three-month
commercial paper rate and the three-month T-Bills (R,”"”' ) The yield spread betas (B :"”')
range from -0.4744 to 0.7097 and generally are statistically insignificant (see appendix 3,

panel C). The betas (B;""“’) reported in panel D of Table 2 are from the time-series
19



TABLE 1
Descriptive Characteristics of the 25 Portfolios

The time series averages for three descriptive measures of the 25 portfolios which are formed as in
Fama and French (1992) are reported in this table. The procedure for portfolio formation is
described in detail in section 3. All common stocks from the TSE/Western database are sorted in
size-quintiles first and within each size-quintile they are sorted in beta-quintiles to form 25 equally
weighted portfolios over the period from July 1965 to December 1992 (330 months). In Panel A, we
report the time series averages of the Returns, which are the equally weighted returns of the stocks in
each of the 25 portfolios for the 330-month period of study. In Panel B, we report the same values
for Size. which are calculated as the equally weighted (in millions) of the logarithm of the Market
Equity or ME (share price times the outstanding number of shares) for the 330-month period. Panel
C. reports the pre-ranking averages for Size. In Panel D, we report the pre-ranking averages of the
B,™ values (p=1...25) which are calculated as the equally weighted average of the B, (i = stock in a
porifolio) from the OLS regressions of the returns of each of the stocks in the portfolio on a constant
and the returns on the TSE/Western Value Weighted Total Return Index.

Beta-Low 2 3 4 Beta-High

Panel A: Timie Series Average Return (Post-Rank)

Size-Small  0.0367 0.0284 0.0249 0.0279 0.0291

2 0.0160 0.0159 0.0159 0.0137 0.0106
3 0.0126 0.0138 0.0115 0.0070 0.0076
4 0.0093 0.0108 0.0098 0.0089 0.0079

Size-Big 0.0092 0.0092 €.0095 0.0082 0.0084

Panel B: Time Series Average SI:Q_(Post-R.nk)

Size-Small 14506 14982 14222 14741 14524
2 2.7540 2.7728 2.7563 2.7437 27242
3 3.7408 3.7469 3.7601 3.7104 3.7185
4 4.7465 4.8289 4.7661 4.7780 4.7412

Size-Big 6.4675 6.4213 6.5134 6.4060 6.3342

Panel C: Time Series Average Size (Pre-Rank)

Size-Small 13286 1.3991 1.3617 1.3852 1.3593

2 1.3280 1.4002 1.3629 1.3846 1.3685
3 3.7092 3.7157 3.7403 3.7136 .72
4 4.7226 4.8062 4.7548 4.7628 4.7303

Size-Big 6.4406 6.3946 6.4982 6.3994 6.3125

Pane! D: Time Series Average 3,” s (Pre-Rank)

Size-Small  0.0878 0.6542 0.9913 1.3370 2.0482

2 0.2169 0.6754 0.9552 1.2742 1.8880
3 0.3236 0.7201 0.9637 1.2569 1.7897
4 0.3835 0.7069 0.9411 1.2067 1.7038

Size-Big 0.5021 0.7955 0.9636 1.1619 1.5753
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TABLE 2
Time Series Regression Parameter (3 s) Estimates for the Main Variables

The B, B,™. B/ . and B:’“’ estimates are reported in this table. The full model (we use

various subsets of this to estimate the parameters) for the time-series OLS regressions is:

E[R, ]=B, + B log(ME,, )+ B R™ +B "R/ + B labor plabur

The procedure for the portfolio formation is described in detail in section 3. All common stocks from
the TSE/Westemn files are sorted in size-quintiles first and within each size-quintile they are sorted in beta-
quintiles to form 25 equally weighted portfolios. The studied period is from July 1965 to December 1992
(330 months). The subscript p denotes portfolio number (p =1...25) and the subscript ¢ denotes month
number (s =1...330). All variable definitions are given in sections 3 and 4 of the text. In Panel A, we report
the estimates for the B,™ for the 25 portfolios from the OLS regressions of the portfolio retumns on the
TSE/Western Value Weighted Total Return Index over the whole period. In Panel B, we report the B,
estimates for the 25 portfolios from the OLS regressions of the portfolio retums on the log of Market Equity
or ME (share price times the outstanding number of shares) over the whole period. Pane!/ C, reports the Rkt
estimates that are orthogonal to the B, . In Panel D, we report the B,,"""' estimates that are orthogonal to the
B,™ and the BS™ estimates. In section 5.1. of the text we report in detail the estimation process for the
parameters reported in panels C and D herein. All T-Statistics, Standard Errors. P-Values and R® values are
reported in Appendix 2. Panels A through D.

Beta-Low 2 3 4 Beta-High
Panel A: p,” Estimates
Size-Small  0.7538 1.0369 0.9761 1.3195 1.4060
2 0.6981 0.8706 1.0326 1.1212 1.4016
3 0.6796 0.8177 1.0209 1.0816 1.3535
4 0.7249 0.7838 0.9432 1.1314 1.3645
Size-Big 0.7318 0.9351 0.9306 1.0952 1.2789
Panel B: p,* Estimates
Size-Small  -0.0099 0.0053 0.0005 0.0018 0.0065
2 0.0200 0.0248 0.0299 0.0252 0.0485
3 0.0020 0.0147 0.0237 0.0296 0.0410
4 0.0112 0.0103 0.0136 0.0142 0.0373
Size-Big 0.0072 0.0066 0.0046 0.0111 0.0134

- Panel C: g™ Estimates orthogonal to the p,”s _
Size-Small  -0.4304 -0.3892 -0.0382 -0.2519 -0.4744

2 -0.1596 0.3967 0.3938 0.7097 0.4577
3 0.1939 0.2951 0.0508 0.4529 0.3216
4 -0.3729 -0.0948 0.2051 0.4081 0.4087
Size-Big  -0.1866 0.0611 0.1804 0.0860 -0.0094

Panel D: §,“~ Estimates orthogonal to the 3™ & the p,~
Size-Small  -0.0562 -0.7264 -0.8170 -0.4492 -0.7833

2 -0.3617 -0.4563 -0.4100 -0.0571 -0.2578
3 -0.2391 -0.1984 -0.0897 0.0595 0.1629
4 -0.1891 -0.2812 -0.2480 -0.0260 0.1794
Size-Big 0.0002 -0.1261 -0.0732 -0.1330 0.0483
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regressions of the residuals (themselves obtained from the regression of a portfolio's return

on a constant, R and R"™") on a constant and the two-month moving average returns on

Total Labor Income (R,'“""’). These labor income betas (B'*) vary from -0.4563 to

p
0.1794. They are statistically significant for only ten of the portfolios. While this indicates
some residual effect in the betas (appendix 3, panel D), the low R? values indicate that the

effect is not strong.

5.2. Unconditional and Conditional CAPM Estimations

The results from implementing the two procedures described in Section 4 of the
thesis for the unconditional CAPM and various versions of the conditional CAPM (the full
model or subsets) are presented in Tables 3 and 4. Specifically, the parameter estimates
from the Fama-MacBeth two-step cross-sectional regression procedure (FM) are reported in
Table 3, and the parameter estimates from the GLS time-series cross-sectional regression
method (GLS) are reported in Table 4. The parameter estimates reported in Table 3 are
time-series averages from the month by month cross-sectional regressions. The R-square
values are also time series averages. All T-Statistics are time series averages of the t-values
for tests of the hypothesis that the coefficients are equal to zero. The Std Dev and the P-
Value are the time series averages of the standard deviations of the coefficients and their

respective P-values.

Model 1 is the Sharpe-Lintner-Black unconditional (static) CAPM. For the FM

procedure (see Table 3), the mean beta premia (a,,, ) is -0.0036 with a standard deviation of

0.00392 and is not statistically different from zero. The mean constant (ao) 0f 0.0178 has a
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standard deviation of 0.0448 and is statistically significant. The mean R-square of 16.75%
is higher than that obtained in similar studies for the US markets. The GLS procedure

results reported in Table 4 yield similar results. When we add SIZE to the CAPM equation
to get model 2, we find that the mean SIZE coefficient estimate (a,,:,) from the FM

procedure is -0.0036, which is statistically significant (t-value of -6.1154). Moreover, the
mean R-square value becomes 31.41% which is significantly improved over that for the
unconditional CAPM. It appears that for our data, SIZE better explains the variation in

expected returns. The results are again similar for the GLS procedure (see Table 4).

The conditional model 3 is the unconditional CAPM augmented with B,"" to
capture the instability of betas over time. For the FM procedure results reported in Table 3.
the mean B/™" parameter estimate (a ,,,,,,,) is -0.0006. which is statistically insignificant (t-
value of -0.9569). The mean R-square value of 22.71% is higher than that for the
unconditional CAPM (model 1). However. the mean beta-prem GLS estimate (a ,,,e,,,) is
0.0006 and statistically significant (standard error equal to 0.0002). When SIZE is included
to get model 4, the mean FM B, and /™ parameter estimates (a,., and a prem ) A€
statistically significant, and the mean R-square value increases to 35.4%. The results are

similar for the GLS estimation.

Model 5 adds B, to the conditional CAPM. The mean B“** FM parameter

estimate (a,m,) of -0.0031 is not statistically significant. The mean ™" estimate (a ,,,,,,,)

becomes statistically insignificant, and the mean R-square is 28.42%. We get similar results

using the GLS estimation procedure. When SIZE is added to model 5 to get model 6, only
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TABLE 3
Fama-MacBeth Regression Estimates for the Unconditional and
Conditional CAPM

The time series averages of the coefficients @, Guze Gowe @ Prem aNd Gianr from the two-step Fama and MacBeth
type regressions for various models are reported in this table (N = 330). The full model for the cross-sectional

regressions is:

E[Rpl]=a0 +awB;‘ +an:t log(mp )+apmnB prem +alaborB fahor

The procedure for portfolio formation is described in detail in section 3 of the text. All common stocks from the
TSE/Western return file are sorted in size-quintiles first and then within each size-quintile they are sorted in beta-
quintiles 1o form 25 equally weighted portfolios. The studied period is from July 1965 to December 1992 (330
months). All variable definitions are given in more detail in sections 3 and 4 of the text. The subscnpl p denotes
portfolio number (p =1...25), and the subscript ¢ denotes month number (1 =1.. .330). The log(ME,) is the log of Market
Equity or ME (share price times the outstanding number of shares). The B,* are the cquall) weighted average
coefficients from the OLS regressions of the returns of every stock in a portfolio on a constant and the TSE/Western
Value Weighted Total Return. The B are the equally weighted average coefficients from the OLS regressions of
the returns of every stock in a portfolio on a constant and the yield spreads between 3-month Commercial Paper and 3-
month T-Bills. The B,, are the equally weighted average coefficients from the OLS regressions of the returns of
every stock in a portfolio on a constant and the 2-month moving averages of Total Labor Income. All reported T-
Statistics. Std Devs. P-Values and R values are time-series averages. * and ™ indicate significance at the 0.05 and 0.01
levels. respectively.

Model _ ai U Clyize A Prem Qligtor
4 Estimate 0.0178**  -0.0036

T-Statistic 7.2289 -1.6641

Std Dev 0.0448 0.0392

P-Value 0.0001 0.0970

R-Square 0.1675
2  Estimate 0.0309"" -0.0033  -0.0036"

T-Statistic 8.0186 -1.5616 -6.1154

Std Dev 0.0699 0.0388 0.0106

P-Value 0.0001 0.1193 0.0001

R-Square 0.3141
3 Estimate 0.0166"  -0.0020 -0.0006

T-Statistic 6.7478 -0.7257 -0.9569

Std Dev 0.0447 0.0494 0.0112

P-Value 0.0001 0.4686 0.3393

R-Square 0.2271

4 Estmate  0.0317—  -0.0034 -0.0037* -0.0012"
T-Statistic =~ 8.2502  -1.3625  -6.3814  -1.9470
Std Dev 00697  0.0454 00105  0.0108
P-Value 0.0001 0.1740  0.0001 0.0524

R-Square 0.3540
s Estmate  0.0153  -0.0023 0.0000  -0.0031

T-Statistic  6.0339  -0.8049 0.0285  -1.8798

Std Dev 0.0458  0.0507 0.0109 0.0298

P-Value 0.0001 0.4215 0.9773 0.0610

R-Square 0.2842
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TABLE 3 (Continued)

Model a, (o N9 Qe Q Prem Caaver

@ Estimate 0.0318™  -0.0035 -0.0036 -0.0010 -0.0002

T-Statistic 8.1378 -1.3520 -5.9876 -1.6914 -0.1218

Std Dev 0.0711 0.0473 0.0109 0.0112 0.0263

P-Value 0.0001 0.1773 0.0001 0.0917 0.9031

R-Square 0.3899
7  Estimate 0.0168**  -0.0050° -0.0041"

T-Statistic 6.5005 -2.1725 -2.3440

Std Dev 0.0470 0.0415 0.0314

P-Vaiue 0.0001 0.0305 0.0197

R-Square 0.2278
8 Estimate 0.0310* -0.0039 -0.0034* -0.0001

T-Statistic 7.9108 -1.6974 -5.8420 -0.0834

Std Dev 0.0712 0.0413 0.0107 0.0269

P-Value 0.0001 0.0906 0.0001 0.9336

R-Square 0.3512
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TABLE 4
GLS Time-Series Cross-Sectional Regression Estimates for the
Unconditional and Conditional CAPM

The time series averages of the coefficients Qg Guzes Gvwr G Prem 8Nd  Qignoe from the GLS time-
series cross-section regressions for various models are reported in this table (N = 8,250 or 25%330). The
full model is:

E[R,]=0,+a, B} +a,., log(ME, )+a, B /™ +a,,. B

The procedure for portfolio formation is described in detail in section 3 of the text. All common stocks
from the TSE/Westem file are sorted in size-quintiles first and then within each size-quintile they are sorted in beta-
quintiles to form 25 equally weighted portfolios. The studied time peried is from July 1965 to December 1992 (330
months). All variable definitions are given in more detail in section 4 of the text. The subscript p denotes portfolio
number (p =1...25). and the subscript ¢ denotes month number (¢ =I...330). The log(ME,) is the log of Market Equity
or ME (share price times the outstanding number of shares). The B," are the equally weighted average coefficients
from the OLS regressions of the retums of every stock in a portfolio on a constant and the TSE/Western Value
Weighted Total Retum. The B™ are the equally weighted average coefficients from the OLS regressions of the
returns of every stock in a portfolio on a constant and the yield spreads between 3-month Commercial Paper and 3-
month T-Bills. The B, are the equally weighted average coefTicients from the OLS regressions of the retumns of
every stock in a portfolio on a constant and the 2-month moving averages of Tota! Labor Income. All reported T-
Statistics. Standard Errors. and P-Values are time-series averages. * and ** indicate significance at the 0.05 and 0.01

levels. respectively.

Mode! s 7 [* ¥ Qe QA Prem Qapor
1 Estimate 0.0165°* -0.0020

T-Statistic  3.9885  -0.8235
Std-Error  0.0041 0.0024
P-Value 0.0001 0.4103

2 Estimate  0.0349™ -0.0024 -0.0047°
T-Statistic  8.2893  -1.3587  -8.1706
Std-Error  0.0042  0.0018  0.0006
P-Value 0.0001 0.1743  0.0001

3 Estmate  0.0157—  -0.0008 0.0006™
T-Statistic ~ 3.8345  -0.3560 2.9085
Std-Error  0.0041  0.0024 0.0002
P-Value 0.0001  0.7218 0.0036

4 Estimate  0.0337~  -0.0017 -0.0045~  0.0004°
T-Statistic  8.0090  -0.9270 -7.9245  2.2480
Std-Error  0.0042  0.0018  0.0006  0.0002
P-Value 0.0001  0.3539  0.0001  0.0246

s  Estimate 0.0403*  -0.0202 0.0033 -0.0323
T-Statistic ~ 2.3020 -0.9170 0.6610 -1.1030
Std-Error 0.0175 0.0220 0.0050 0.0293
P-Value 0.0317 0.3697 0.5159 0.2827

6 Estimate 0.0338** -0.0010 -0.0046™  0.0004* 0.0019
T-Statistic ~ 7.9901 -0.5395  -7.9547 22720 1.6200
Std-Error 0.0042 0.0019 0.0006 0.0002 0.0012
P-Value 0.0001 0.5896 0.0001 0.0231 0.1053
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TABLE 4 (Continued)

Model a, e Ohe QL Pren Clater
7 Estmate 0.0159~  0.0009 0.0021
T-Statistic  3.8416  -0.3572 1.7667
Std-Emor  0.0041  0.0025 0.0012
P-Value 00001  0.7210 0.0773
8 Estmate 00350~ 00018  -0.0048" 0.0019
T-Statistic 82716  -0.9628  -8.2034 15914
Std-Eror  0.0042 00019  0.0006 0.0012
P-Value 00001 03357  0.0001 0.1116
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the mean B, and constant FM estimates (o, and a,) are statistically significant.

The mean R-square is highest for model 6 at 38.99%. When model 6 is estimated using the

GLS procedure, the mean f /™" estimate (a prem ) is statistically significant.

In model 7, the conditional CAPM includes only beta-labor (B "’””’) and the market

P

beta (B,). For the FM estimations, the mean beta-labor estimate (g, ) is -0.0041 and

statistically significant. The mean R-square is 22.78%. However, for the GLS estimations,
the mean beta-labor estimate (a,a,,,,,) at 0.0021 is statistically insignificant. When we add

SIZE to model 7 to get model 8, we again obtain similar results for both estimation

procedures. Both the average SIZE and constant estimates (o, and a,) are statistically

significant.

5.3. Further Discussion of the Findings

The characteristics of the portfolios for the Canadian stocks summarized in Table 1
are similar to the ones found by Jagannathan and Wang (1996) for the US stock market.
Also a strong negative relationship exists between returns and SIZE, as reported by Fama
and French (1992 and 1993), Banz (1981), and Basu (1983). The results from the FM and
GLS estimations suggest that SIZE plays a significant role in explaining the variation of
Canadian stock returns. Our tests do not examine if the results are robust, since the literature
reports that portfolio formation can affect the significance of any variable in explaining the
cross-sectional variation of returns, and that SIZE does not capture systematic errors but
rather its effect comes from the characteristics of the variables that affect the returns [Daniel
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and Titman (1997)]. Similarly, Kryzanowski and Zhang (1992) using an event-study
methodology to test the winner-loser effect for portfolios formed between 1952-1988, find
that the explanatory power of SIZE is not robust across markets.

Our results using both the FM and GLS estimation procedures indicate that our data
reject the unconditional CAPM. The B, are not significant for either the traditional or
augmented CAPM models. This supports the findings of many other studies that find that
the SLB model is rejected by their data. However, this conclusion may be fragile. If we
compare the pre-ranking B.° estimates (Table |, panel D) with the post-ranking B
estimates (Table 2, panel A), we observe some deviation in their values. Thus. our

methodology may not be assigning the correct betas to the portfolios. It might be useful

to test for robustness by using the sum- approach of Dimson (1979), which was used
by Fama and French (1992) to capture non-synchronous trading. Moreover, the post-

ranking B, estimates (Table 2, panel A) from the time-series OLS regressions of R, on
R™ are all positive and statistically significant. and the R? values are very high. This
indicates that B is a strong measure of contemporaneous sensitivity but is not a good
predictor of the variation in subsequent expected returns.

Unlike Jagannathan and Wang (1996), we do not find a significant relation
between the measure of beta instability over time (B :""’) and returns, except for the full
model 6 and only for the GLS estimation procedure (Table 4). As for the systematic risk
measure of human capital (B er ), it is significant only in model 5 which includes §,*, and

only for the less powerful FM estimation procedure. If we examine the findings for model 5
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in tables 3 and 4, we find that the risk premia for f,” become smaller than the ones for the
unconditional model 1. This suggests that market and human capital returns are correlated
since some of the explanatory power of B is absorbed by B .

Overall, only the constant and S/ZE appear to have explanatory power for the cross-
section of expected returns. The constant should be significant because we are using gross
(and not net) returns as in Jagannathan and Wang (1996). The constant should approximate
the riskless rate of return. Further work includes further tests of the robustness of the model
in explaining the cross-section of expected returns. For example. with regard to the data. it
would be useful to determine the effect, if any, of selection bias [Chen, Jegadeesh and
Lakonishok (1995), and Khotari, Shanken and Sloan (1995)], or of data snooping
[MacKinlay (1995)]. or of seasonality. However. Kryzanowski. Lalancette and To (1994)

find no significant seasonality effect for their sample of Canadian stocks.
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6. Conclusion

In this study we used a conditional version of the CAPM that allows B s to vary

over time (B/™"). We also added a measure of the sensitivity of human capital (B ) to

the market B , and SIZE [log(ME)] as an explanatory variable. Our objective was to test this
model’s ability to better explain the cross-sectional variation of monthly returns on 25 SIZE-
and beta-sorted portfolios of Canadian common stocks over the period from June 1965 to
December 1992 (330 months). We also wanted to compare this conditional CAPM with the
unconditional CAPM (SLB model). For portfolio formation, we used a methodology similar
to Fama and French (1992). For the estimation procedure. we used the two-step approach of
Fama and MacBeth (1973). and the more powerful GLS time-series cross-sectional
estimation approach.

Our results indicate that the conditional CAPM using all the variables does fairly
well in explaining returns (R? of 38.99%). As in Jagannathan and Wang (1996) for US
stocks, we find that the unconditional CAPM is not as powerful for Canadian stocks and that
most of its explanatory power comes from the constant factor or the zero-f portfolio. Asin
Fama and French (1992) for US stocks, we find that Canadian stock data yield a significant
and negative relationship between return and S/ZE. We also find that the premia for the
sensitivity of the term-structure variable that allows for § time-variation is significant.
Unlike Jagannathan and Wang (1996), the premia for the sensitivity factor for the return on

human capital is not significant. Our results suggest that three factors alone, the zero-f8
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factor, /™" and SIZE explain fairly well the cross-sectional variation of Canadian stock

returns.

However, our findings may be fragile without further robustness tests. We need to
conduct further out-of-sample tests, construct different characteristic-based portfolios, and
test for the explanatory power of the chosen models using different proxies for the
sensitivity factors or with other explanatory variables. The literature strongly suggests that
the ability of any such model to either theoretically or empirically survive depends on the
use of many testing procedures to exhaustively examine its inferential sturdiness.

More research is still required in order to quantify the intangible factors that affect
investors’ decisions. As Fama and French [(1996), p. 81] note, if analysts are using the
wrong estimates for the market portfolio and these estimates are not mean-variance efficient.
and most researchers use these proxies, then the results may support a given model when in
fact the true variable is unobservable. As La Porta [(1996), p. 1740] indicates. most fund
managers and analysts are not being tested only on their ability to forecast accurately but

also on the timeliness of the stocks that they recommend.

32



BIBLIOGRAPHY

Amihud, Yakov and Haim Mendelson, 1986. "Asset Pricing and The Bid-Ask Spread.”
Journal of Financial Economics 171, 223-249.

Banz, Rolf W., 1981. "The Relationship Between Return and Market Value of Common
Stocks," Journal of Financial Economics 9, 3-18.

Basu, Sanjoy, 1983. "The Relationship Between Eamnings Yield, Market Value, and
Return for NYSE Common Stocks: Further Evidence," Journal of Financial Economics
12. 129-156.

Berk, Jonathan B., 1995. "A Critique of Size-Related Anomalies,"” Review of Financial
Studies 8, 275-286.

Bernanke, Ben S., 1990. "On The Predictive Power of Interest Rates and Interest Rate
Spreads,” New England Economic Review (Federal Reserve Bank of Boston,
Nov./Dec.), 51-68.

Bhandari, Laxmi Chand, 1988. "DebtEquity Ratio and Expected Common Stock
Returns: Empirical Evidence," Journal of Finance 43, 507-528.

Black, Fischer, 1972. "Capital Market Equilibrium With Restricted Borrowing."” Journal
of Business 45, 444-455,

Black. Fischer. 1993. "Beta and Return," Journal of Portfolio Management 20, 8-18.

Black, Fischer, Michael C. Jensen and Myron Scholes, 1972. "The Capital Asset Pricing
Model: Some Empirical Tests," In: M. Jensen, Ed., Studies in The Theory of Capital
Markets (Praeger, New York, N Y).

Bodurtha, James N., Jr., and Nelson C. Mark, 1991. "Testing The CAPM With Time-
Varying Risks and Returns,” Journal of Finance 46, 1485-1505.

Bollerslev, Tim, Robert F. Engle, and Jeffrey M. Wooldridge, 1988. "A Capital Asset
Pricing Model With Time Varying Covariances," Journal of Political Economy 96, 116-
131.

Breeden, Douglas T., Michael R. Gibbons, and Robert H. Litzenberger, 1989. "Empirical
Tests of the Consumption-Oriented CAPM," Journal of Finance 44, 231-262.

Campbell, John Y., 1993. "Intertemporal Asset Pricing Without Consumption Data,"
American Economic Review 83, 487-512.

Capaul, Carlo, Ian Rowley and William F. Sharpe, 1993. "International Value and
Growth Stock Returns,” Financial Analysts Journal (January-February), 27-36.

Chan, K. C. and Nai-Fu Chen, 1991. "Structural and Return Characteristics of Small and
Large Firms," Journal of Finance 46, 1467-1484.

Chan, K. C. and Nai-Fu Chen, 1988. "An Unconditional Asset-Pricing Test and The Role
of Firm Size as an Instrumental Variable for Risk," Journal of Finance 43, 309-325.

33



Chan, K. C., Nai-Fu Chen, and David A. Hsieh, 1985. "An Exploratory Investigation of
The Firm Size Effect,” Journal of Financial Economics 14, 451-471.

Chan, Louis K. C., and Josef Lakonishok, 1993. "Are The Reports of Beta's Death
Premature?” Journal of Portfolio Management 19, 51- 62.

Chan, Louis K. C., Narasimhan Jegadeesh, and Josef Lakonishok, 1995. "Evaluating The
Performance of Value Versus Glamour Stocks: The Impact of Selection Bias," Journal of
Financial Economics 38, 269-296.

Chan, Louis K.C., Yasushi Hamao and Josef Lakonishok, 1991. "Fundamentals and
Stock Returns in Japan," Journal of Finance 46, 1739-1789.

Chen, Nai-Fu, 1991. "Financial Investment Opportunities and The Macroeconomy,"
Journal of Finance 46, 529-554.

Chen, Nai-Fu, and David A. Hsieh, 1985. "An Exploratory Investigation of The Firm
Size Effect," Journal of Financial Economics 14, 451-471.

Chen, Nai-Fu, Richard Roll, and Stephen A. Ross, 1986. "Economic Forces and The
Stock Market," Journal of Business 56, 383-403.

Daniel. Kent and Sheridan Titman. 1997. "Evidence on The Characteristics of Cross
Sectional Variation in Stock Returns," The Journal of Finance 52:1 (March), 1-33.

Davis, James, 1994. "The Cross-Section of Realized Stock Returns: The Pre-Compustat
Evidence." Journal of Finance 49, 1579-1593.

De Bondt, Werner F.M. and Richard H. Thaler, 1985. "Does The Stock Market
Overreact?,”" Journal of Finance 40, 793-808.

Dimson, Elroy, 1979. "Risk Measurement When Shares Are Subject To Infrequent
Trading," Journal of Financial Economics 7, 197-226.

Fama, Eugene F. and Kenneth R. French, 1996. "Multifactor Explanations of Asset
Pricing Anomalies," Journal of Finance S1:1 (March), 55-94.

Fama, Eugene F. and Kenneth R. French, 1995. "Size and Book-To-Market Factors in
Earnings and Returns," Journal of Finance 50, 131-155.

Fama, Eugene F. and Kenneth R. French, 1993. "Common Risk Factors in The Returns
on Stocks and Bonds," Journal of Financial Economics 33, 3-56.

Fama, Eugene F. and Kenneth R. French, 1992. "The Cross-Section of Expected Stock
Returns," Journal of Finance 47, 427-465.

Fama, Eugene F. and Kenneth R. French, 1989. "Business Conditions and Expected
Returns on Stocks and Bonds," Journal of Financial Economics 25, 23-49.

Fama, Eugene F., and James D. MacBeth, 1973. "Risk, Return and Equilibrium:
Empirical Tests," Journal of Political Economy 81, 607-636.

Fama, Eugene F., and G. William Schwert, 1977. "Human Capital and Capital Market
Equilibrium," Journal of Financial Economics 4, 115-146.

34



Ferson, Wayne E., and Campbell R. Harvey, 1991. "The Variation of Economic Risk
Premiums," Journal of Political Economy 99, 385-415.

Harvey, Campbell R., 1989. "Time-Varying Conditional Covariances in Tests of Asset
Pricing Models," Journal of Financial Economics 24, 289-318.

Jagannathan, Ravi and Zhenyu Wang, 1996. "The Conditional CAPM and the Cross-
Section of Expected Returns," The Journal of Finance 51:1 (March), 3-53.

Jegadeesh Narasimhan and Josef Lakonishok, 1995. "Evaluating the Performance of
Value Versus Glamour Stocks: The Impact of Selection Bias," Journal of Financial
Economics 38, 269-296.

Jegadeesh, Narasimhan and Sheridan Titman, 1993. "Returns To Buying Winners and
Selling Losers: Implication for Stock Market Efficiency," Journal of Finance 48, 65-91.

Jegadeesh, Narasimhan, 1992. "Does Market Risk Really Explain the Size Effects?"
Journal of Financial and Quantitative Analysis 27, 337-351.

Kandel, Shmuel, and Robert F. Stambaugh, 1995. "Portfolio Inefficiency and the Cross-
Section of Expected Returns," Journal of Finance 50, 157-184.

Keim, Donald B., 1983. "Size Related Anomalies and Stock Return Seasonality: Further
Evidence," Journal of Financial Economics 129, 13-32.

Keim, Donald B., and Robert F. Stambaugh, 1986. "Predicting Returns in the Stock and
Bond Markets,” Journal of Financial Economics 17, 357-390.

Kothari, S. P., Jay Shanken, and Richard G. Sloan, 1995. "Another Look at the Cross-
Section of Expected Stock Returns.” Journal of Finance 50, 185-224.

Koutoulas, George and Lawrence Kryzanowski, 1994. "Integration Or Segmentation of
The Canadian Stock Market: Evidence Based on the APT,” Canadian Journal of

Economics 27:2 (May), 327-351.

Kryzanowski, Lawrence and Hao Zhang, 1992. "The Contrarian Investment Strategy
Does Not Work in Canadian Markets, " Journal of Financial and Quantitative Analysis
27:3 (September), 383-395.

Kryzanowski, Lawrence, Simon Lalancette and Minh Chau To, 1994. "Performance
Attribution Using A Multivariate Intertemporal Asset Pricing Model With One State
Variable," Canadian Journal of Administrative Sciences 11: 1 (March), 75-85.

La Porta, Rafael, 1996. "Expectations and The Cross-Section of Stock Returns,” The
Journal of Finance 5 (December), 1715- 1742,

Lakonishok, Josef, and Alan C. Shapiro, 1986. "Systematic Risk, Total Risk and Size as
Determinants of Stock Market Returns,” Journal of Banking and Finance 10, 115-132.

Lakonishok, Josef, Andrei Shieifer and Robert Vishny, 1994. "Contrarian Investment,
Extrapolation, and Risk," Journal of Finance 49, 1541-1578.

35



Lintner, John, 1965. "The Valuation of Risk Assets and the Selection of Risky
Investments in Stock Portfolios and Capital Budgets," Review of Economics and
Statistics 47, 13-37.

Lo, Andrew W. and A. Craig Mackinlay, 1990. "Data-Snooping Biases in Tests of
Financial Asset Pricing Models,” Review of Financial Studies 3, 431-467.

Long, J. B., 1974. "Stock Prices, Inflation, and the Term Structure of Interest Rates,"
Journal of Financial Economics 1, 131-170.

Mackinlay, A. Craig, 1995. "Multifactor Models Do Not Explain Deviations From the
CAPM," Journal of Financial Economics 38, 3-28.

Mayers, David, 1972. "Nonmarketable Assets and Capital Market Equilibrium Under
Uncertainty," in Michael C. Jensen, Ed.: Studies in the Theory of Capital Markets
(Praeger, New York), 223-248.

Merton, Robert C., 1973. "An Intertemporal Capital Asset Pricing Model.," Econometrica
41, 867-887.

Merton, Robert C., 1980. "On Estimating The Expected Return on The Market: an
Exploratory Investigation," Journal of Financial Economics 8. 323-361.

Mittoo, Usha R., 1992. "Additional Evidence on Integration in the Canadian Stock
Market," Journal of Finance 47:5, 2035-2054.

Pettengill, Glenn N., Sridhar Sundaram. and Ike Mahur, 1995. "The Conditional Relation
Between Beta and Returns,” Journal of Financial and Quantitative Analysis 30:1 (March).
101-115.

Reinganum. Marc R., 1981. "A New Empirical Perspective on the CAPM." Journal of
Financial and Quantitative Analysis 16, 439-462.

Roll, Richard, 1983. "Vas Ist Das? The Turn-Of-The-Year Effect and the Return Premia
of Small Firms," Journal of Portfolio Management 9, 18-28.

Roll, Richard, and Stephen Ross, 1994. "On the Cross-Sectional Relation Between
Expected Returns and Betas." Journal of Finance 49, 101-122.

Rosenberg, Barr, Kenneth Reid and Ronald Lanstein, 1985. "Persuasive Evidence of
Market Inefficiency," Journal of Portfolio Management 11, 9-17.

Ross, Stephen A., 1976. "The Arbitrage Theory of Capital Asset Pricing, "Journal of
Economic Theory 13, 341-360.

Shanken, Jay, 1987. "Multivariate Proxies and Asset Pricing Relations: Living With The
Roll Critique," Journal of Financial Economics 18, 91-110.

Shanken, Jay, 1992. "On The Estimation of Beta-Pricing Models," Review of Financial
Studies §, 1-33.

Sharpe, William F., 1964. "Capital Asset Prices: A Theory of Market Equilibrium Under
Conditions of Risk," Journal of Finance 19, 425-442.

36



Stambaugh, Robert F., 1982. "On The Exclusion of Assets From Tests of The Two-
Parameter Model: A Sensitivity Analysis," Journal of Financial Economics 10, 237-268.

Stock, James, and Mark Watson, 1989. "New Indexes of Coincident and Leading
Economic Indicators, Olivier J. Blanchard and Stanley Fischer," Eds.. NBER
Macroeconomics Annual 1989.

37



Appendix 1
Portfolio Contents

The total number of stocks per period used in this study which are allocated equally in each of
the 25 portfolios, as well as the number of stocks per portfolio, are reported in this appendix.
Every period studied (i.c. 1965-66) represents 12 months and starts from July of one year to
June of the following year. For each month of the study period, there are 25 size- and bera-
sorted portfolios. There are two basic criteria that a stock has to meet to be included in one of
the 25 monthly portfolios at a given period (i.c. July of year “t” to June of year “t+1™) of our
study namely: (a) it must have at least 24 consecutive quoted values for price, return, and
number of shares outstanding prior to the June of year “t™; and (b) it must have quoted values
for price. return., and number of shares outstanding for all of the 12 subsequent months (July of
year 1" to June of year “t+1"). The portfolio formation method is that of Fama and French
(1992). Itis presented in section 3 of the text.

Period Total Number of Number of Stocks
Stocks Used Per Portfolio
1965-66 280 11
1966-67 288 12
1967-68 290 12
1968-69 299 12
1969-70 329 14
1970-71 363 15
1971-72 373 15
1972-73 396 16
1973-74 367 15
1974-75 333 14
1975-76 360 14
1976-77 348 14
1977-78 323 13
1978-79 330 13
1979-80 405 16
1980-81 507 20
1981-82 595 24
1982-83 628 25
1983-84 653 27
1984-85 700 28
1985-86 725 29
1986-87 756 30
1987-88 873 35
1988-89 896 36
1989-90 873 35
1990-91 856 34
1991-92 828 33

1992-93 809 33




Appendix 2
Problems Encountered in Portfolio Construction

The portfolio formation process used in this study is the one suggested by
Fama and French (1992). As explained in section 3.2. of the text, we form 25
equally weighted SIZE- and beta-sorted portfolios for each month over the period
from July 1965 to December 1992 (330 months). The SIZE and beta variables are
defined in sections 3.1. and 3.2. of the text. A study period is 12 months, and starts
from July of year “t” to June of year “t+1”. We repeat the procedure for each one of
the 29 study periods to allow for any delisting of stocks. Hence, within a study
period the stocks used in the month-by-month portfolios are the same, whereas in the
following period some of them are dropped and new ones are used. In the process of
forming the portfolios, we encountered a number of problems.

For a study period (July of year “t” to June of year “t+1”), we first sort all
common stocks from the TSE/Western file in SIZE quintiles, based on their SIZE
values at the end of June of year “t”. We then sort all stocks in each SIZE quintile
into bera quintiles, based on their pre-ranking bera estimates. This gives us 25 SIZE-
and bera-sorted portfolios each month. Following the suggestion of Fama and
MacBeth (1973) suggestion for bera-sorted portfolios, if the stocks within each S/ZE
quintile are not exactly divisible by 5, we allocate each of the remainder stocks to the
highest-beta portfolio first, to the immediately lower-bera portfolio next, and so on.
To estimate the pre-ranking betas, we select all stocks which, in June of year "t”,
have at least 24 (2 years) and up to 60 (5 years) of past monthly returns. We then
estimate the pre-ranking betas by regressing the returns on the portfolios with the
returns on the TSE/Western Value-Weighted Total Return Index.

Therefore, a stock is included in a portfolio for a given study period if it has:
(a) at least 24 consecutive quoted values for price, return, and number of shares
outstanding prior to the June of year “t”; and (b) quoted values for price, return, and
_ number of shares outstanding for all of the 12 subsequent months (July of year “t” to
June of year “t+1”). The total number of common stocks originally extracted from
the TSE/Western file was approximately 2,840. We selected from these the ones that
met both of our selection criteria for each study period. We were left with a final
sample of 1,674 stocks.

In the process of selecting the portfolios, we encountered a number of
problems. Some of the stocks that were extracted from the TSE/Western file had no
reported values for either the price or the return or the number of shares outstanding.
We were able to identify several of the reasons for these, and they are:



. There was thin trading or no trading at all for these stocks.

There had been a stock-split, and there was no price adjustment.

There had been a significant stock buy-back, and no value was reported for the
number of shares outstanding.

W N

For a number of stocks, we also identified a significant number of months
with no reported values on price, which we could not explain. However. for all the
stocks that we have quoted values for price and number of shares outstanding but no
return values, we calculated the missing values and added them to the data base. In
addition to the two selection criteria mentioned earlier, a stock was included only if
it had no more than 15% of its observations missing for the estimation period (24 to
60 months prior to the June of year “t”). Thus, we selected 1,674 stocks that met all
our criteria. In appendix 1, we report the number of stocks that remained for each of
the 29 study periods, as well as the number of stocks in each of the 25 portfolios.




Appendix 3
Time Series Regression Parameter Estimates for the Main Variables

The B,™ .8, , B/™™ . and B,” estimates are reported in this table . The full model (we use various subsets

of the full model to estimate the parameters) for the time-series OLS regressions is:
E[R, J= B, + B} 10g(ME,, }+ B " R™ + B 7" RPem .  obr gl

The procedure for portfolio formation is described in detail in section 3 of the text. All common stocks from
the TSE/Westemn file are sorted in size-quintiles first and then within each size-quintile they are sorted in beta-quintiles
to form 25 equally weighted portfolios. The studied time period is from July 1965 to December 1992 (330 months).
The subscript p denotes portfolio number (p =1...25) and the subscript ¢ denotes month number (¢ =1...330). All
variable definitions are given in section 4 of the text. In Panel A, we report the estimates for the B,™ for the 25
portfolios from the OLS regressions of the portfolio returns on the TSE/Western Value Weighted Total Retum Index
over the whole period. In Panel B. we report the B, estimates for the 25 portfolios from the OLS regressions of the
portfolio retumns on the logs of Market Equity or ME (share price times the outstanding number of shares) over the
whole period. Panel C reports the B/™ that are orthogonal to the Bo™ - In Panel D, we report the B,°** estimates that
are orthogonal to the B,™ and the B/™" . In Panel E. we report the B,* and the B, estimates from the OLS
regressions of the portfolio returns on the TSE/Western Value Weighted Total Retumn Index and the logs of ME over
the whole period. Panel F reponts the B,* , B, , /™", and B,,"’“' estimates from the OLS regressions of the portfolio
returns on all variables. We also report all T-Statistics. Standard Errors, and P-Values for the parameter estimates as
well as the R values for the model.

Beta-Low 2 3 4 Beta-High
Panel A: The 5, Estimates

Size-Small br 0.7543 1.0372 0.9719 1.3149 1.4041
T-stat 5.5960 13.2167  11.6237  13.2953  12.9471
Std Error 0.1348 0.0785 0.0836 0.0989 0.1085
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
R-square 0.0872 0.3475 0.2917 0.3502 0.3382
2 By 0.6981 0.8706 1.0326 1.1212 1.4016
T-stat 13.0521 19.8923  18.9466 19.1686  19.8456
Std Error 0.0535 0.0438 0.0545 0.0585 0.0706
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
R-square 0.3418 0.5468 0.5225 0.5284 0.5456
3 By 0.6796 0.8177 1.0209 1.0816 1.3535
T-stat 19.0689 214523  26.9389 224985  22.7990
Std Error 0.0356 0.0381 0.0379 0.0481 0.0594
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
R-square 0.5258 0.5839 0.6887 0.6068 0.6131
4 By 0.7249 0.7838 0.9432 1.1314 1.3646
T-stat 222080 247776  24.2113 312796  28.4609
Std Error 0.0326 0.0316 0.0390 0.0362 0.0479
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
R-square 0.6006 0.6518 0.6412 0.7489 0.7118
Size-Big b 0.7318 0.9351 0.9306 1.0952 1.2789
T-stat 205273 356075 412325 46.0275  34.3201

Std Error 0.0248 0.0263 0.0226 0.0238 0.0373



Appendix 3 (Continued)

Beta-Low 2 3 4 Beta-High
P-Vaiue 0.0000 0.0000 0.0000 0.0000 0.0000
R-square 0.7266 0.7945 0.8383 0.8659 0.7822

Panel B: The .~ Estimates

Size- Small 5 -0.0099 0.0053 0.0005 0.0018 0.0065
T-stat -0.7389 0.6043 0.0556 0.1661 0.6507
Std Error 0.0134 0.0087 0.0085 0.0108 0.0099
P-Value 0.4605 0.5461 0.9557 0.8682 0.5157
R-square 0.0017 0.0011 0.0000 0.0001 0.0013
2 By 0.0200 0.0248 0.0299 0.0252 0.0485
T-stat 2.2842 3.0944 2.6866 2.3204 3.5556
Std Error 0.0088 0.0080 0.0111 0.0109 0.0137
P-Value 0.0230 0.0021 0.0076 0.0209 0.0004
R-square 0.0157 0.0284 0.0215 0.0162 0.0371
3 By 0.0020 0.0147 0.0237 0.0296 0.0410
T-stat 0.2626 1.7902 25312 2.6152 3.4483
Std Error 0.0077 0.0082 0.0094 0.0113 0.0119
P-Value 0.7931 0.0743 0.0118 0.0093 0.0006
R-square 0.0002 0.0097 0.0192 0.0204 0.0350
4 By 0.0112 0.0103 0.0136 0.0142 0.0373
T-stat 1.5001 1.3886 1.6356 1.4472 3.1915
Std Error 0.0075 0.0074 0.0083 0.0098 0.0117
P-Value 0.1346 0.1659 0.1029 0.1488 0.0016
R-square 0.0068 0.0058 0.0081 0.0063 0.0301
Size-Big B 0.0072 0.0066 0.0046 0.0111 0.0134
T-stat 2.2059 1.2706 0.9262 2.0767 2.0912
Std Error 0.0033 0.0052 0.0050 0.0053 0.0064
P-Value 0.0281 0.2048 0.3550 0.0386 0.0373
R-square 0.0146 0.0049 0.0026 0.0130 0.0132

Panel C: 5™ Estimates that are orthogonal to the §,™
Size- Small B 04304  0.3892  -0.0382  -0.2519 04744
T-stat -0.4765 0.7406  -0.0681  -0.3801 -0.6531
Std Error 0.8032 0.5255 0.5604 0.6627 0.7264
P-Value 0.6340 0.4595 0.9457 0.7041 0.5142
R-square 0.0007 0.0017 0.0000 0.0004 0.0013
2 B -0.1596 0.3967 0.3938 0.7097 0.4577
T-stat 0.4454 1.3560 1.0801 1.8193 0.9683
Std Error 0.3584 0.2925 0.3646 0.3901 0.4727
P-Vaiue 0.6564 0.1760 0.2809 0.0698 0.3336
R-square 0.0006 0.0056 0.0035 0.0100 0.0029



Appendix 3 (Continued)

Beta-Low 2 3 4 Beta-MHigh

3 By 0.1939 0.2951 0.0508  0.4529 03216
T-stat 0.8124 11576  0.2001  1.4098 0.8090
Std Error 0.2386 0.2550  0.2540  0.3213 0.3975
P-Value 0.4171 0.2479  0.8416  0.1595 0.4191
R-square 0.0020 0.0041 0.0001  0.0060 0.0020
4 B 03729  -0.0948 02051  0.4081 0.4087
T-stat -1.7121 04474 07863  1.6909 1.2750
Std Error 0.2178 02119 02609  0.2414 0.3206
P-Value 0.0878 06549 04323  0.0918 0.2032
R-square 0.0089 0.0006  0.0019  0.0086 0.0049
Size-Big B/ -0.1866 0.0611 0.1804  0.0860  -0.0094
T-stat -1.1253 0.3474 11952 05392  -0.0375
Std Error 0.1658 0.1760  0.1509  0.1594 0.2498
P-Value 0.2613 0.7285 02329  0.5901 0.9701
R-square 0.0038 0.0004 00043  0.0009 0.0000

Panel D: §,“~ Estimates orthogonal to the 3™ & p,~

Size- Small B~ 00562  -0.7264  -0.8170 04492  -0.7833
T-stat -0.1226  -2.7524  -2.9068  -1.3380  -2.1374
Std Error 0.4588 0.2639 02811  0.3357 0.3665
P-Vaiue 0.9025 0.0062  0.0033  0.1818 0.0333
R-square 0.0000 00226 00251  0.0054 0.0137
2 By 0.3617 04563  -04100  -0.0571 -0.2578
T-stat -1.9992  -3.1159  -22300 -0.2880  -1.0756
Std Error 0.1809 0.1464  0.1838  0.1981 0.2397
P-Value 0.0464 00020 00264  0.7735 0.2829
R-square 0.0120 00287 00149  0.0003 0.0035
3 By -0.2391 -0.1984  -0.0897  0.0595 0.1629
T-stat -1.9841 -1.5374 06956  0.3649 0.8077
Std Error 0.1205 0.1291 0.1289  0.1632 0.2017
P-Value 0.0481 0.1250 04872  0.7154 0.4199
R-square 0.0119 0.0072 0.0015 0.0004 0.0020
4 By -0.1891 -0.2812  -0.2490  -0.0260  0.1794
T-stat -1.7169  -2.6393  -1.8890 02119  1.1039
Std Error 0.1101 0.1065  0.1318  0.1226 0.1625
P-Value 0.0870 0.0087 00598  0.8323 0.2704
R-square 0.0089 0.0208 00108  0.0001 0.0037
Size-Big B 0.0002 -0.1261 00732  -0.1330  0.0483
T-stat 0.0025 -14151  -0.9559  -1.6495  0.3807
Std Error 0.0842 0.0891 0.0766  0.0806 0.1268



Appendix 3 (Continued)

Beta-Low 2 3 4 Beta-High
“P-Vaiue 0.9980 0.1580 0.3398 0.1000 0.7036
R-square 0.0000 0.0061 0.0028 0.0082 0.0004
Panel E: The 5,” and 3 Estimates
Size- Small B 0.7538 1.0369 0.9761 1.3195 1.4060
T-stat 5.5883 13.2015 116385  13.3011 12.9055
Std Error 0.1349 0.0785 0.0839 0.0992 0.1089
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
B -0.0096 0.0047 -0.0053  -0.0060 -0.0018
T-stat -0.7437 0.6712 -0.7337  -0.6912 -0.2182
Std Error 0.0128 0.0071 0.0072 0.0087 0.0081
P-Value 0.4576 0.5026 0.4636 0.4899 0.8274
R-square 0.0887 0.3484 0.2929 0.3511 0.3383
2 By 0.6938 0.8651 1.0223 1.1135 1.3781
T-stat 13.0543 20.1964  18.8235 19.1135 19.3784
Std Error 0.0531 0.0428 0.0543 0.0583 0.0711
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
B 0.6168 0.0213 0.0181 0.0166 0.0201
T-stat 2.3637 3.9744 2.3368 2.2121 2.1267
Std Error 0.0071 0.0054 0.0078 0.0075 0.0090
P-Vaiue 0.0187 0.0000 0.0201 0.0276 0.0340
R-square 0.3529 0.5677 0.5304 0.5353 0.5518
3 B 0.6804 0.8143 1.0143 1.0760 1.3340
T-stat 19.0500 213594 266865 221167 224564
Std Error 0.0357 0.0381 0.0380 0.0487 0.0594
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
B -0.0027 0.0077 0.0088 0.0056 0.0189
T-stat -0.5027 1.4536 1.6718 0.7746 2.5048
Std Error 0.0053 0.0053 0.0053 0.0073 0.0075
P-Value 0.6155 0.1470 0.0955 0.4392 0.0127
R-square 0.5261 0.5865 0.6914 0.6075 0.6204
4 B 0.7231 0.7821 0.9411 1.1325 1.3511
T-stat 22.0807 24.6721  24.0448 31.1045  28.0834
Std Error 0.0327 0.0317 0.0391 0.0364 0.0480
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
[ Yod 0.0036 0.0038 0.0032 -0.0014 0.0136
T-stat 0.7619 0.8673 0.6376 -0.2840 2.1323
Std Error 0.0048 0.0044 0.0050 0.0050 0.0064
P-Value 0.4466 0.3864 0.5242 0.7766 0.0337
R-square 0.6013 0.6526 0.6417 0.7490 0.7157
Size-Big b 0.7281 0.9342 0.9310 1.0948 1.2744
T-stat 29.4544 354616 411123 456134  34.0987

Std Error 0.0247 0.0263 0.0226 0.0240 0.0374



Appendix 3 (Continued)

Beta-Low 2 3 4 Beta-High
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
By 0.0036 0.0012 -0.0006 0.0003 0.0041
T-stat 2.0968 0.5167 -0.3022 0.1482 1.3452
Std Error 0.0017 0.0024 0.0020 0.0020 0.0030
P-Value 0.0368 0.6057 0.7627 0.8822 0.1795
R-square 0.7303 0.7946 0.8383 0.8659 0.7834
Panel F: The §,”, 3,,p/™ . and p,*~ Estimates

Size- Small B 0.7527 1.0334 0.9766 1.3182 1.4017
T-stat 5.5572 13.2802  11.7240  13.2423 12.8980
Std Error 0.1355 0.0778 0.0833 0.0995 0.1087
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
B -0.0084 0.0080 0.0045  -0.0048 -0.0002
T-stat -0.5920 1.0886 -0.5923  -0.5095 -0.0264
Std Error 0.0142 0.0073 0.0076 0.0095 0.0083
P-Value 0.5542 0.2772 0.5541 0.6107 0.9790
B jeber -0.0458 -0.7510 08165  -0.4441 -0.7922
T-stat -0.0989 -2.8174 28716  -1.3073 -2.1391
Std Error 0.4637 0.2666 0.2843 0.3397 0.3703
P-Value 0.9213 0.0051 0.0044 0.1920 0.0332
g -0.1704 -0.4022 0.2582 -0.0135 -0.3035
T-stat -0.1695 -0.7359 0.4333 -0.0186 -0.4053
Std Error 1.0051 0.5466 0.5959 0.7247 0.7489
P-Value 0.8655 0.4623 0.6651 0.9852 0.6855
R-square 0.0888 0.3658 0.3105 0.3546 0.3483
2 B 0.6919 0.8674 1.0249 1.1182 1.3809
T-stat 13.0570 20.5077 189725  19.1556 19.3583
Std Error 0.0530 0.0423 0.0540 0.0584 0.0713
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
By 0.0176 0.0208 0.0182 0.0141 0.0195
) T-stat 2.4633 3.9078 2.3608 1.8323 2.0277
Std Error 0.0072 0.0053 0.0077 0.0077 0.0096
P-Value 0.0143 0.0001 0.0188 0.0678 0.0434
Booter -0.3664 -0.4632 04259  -0.0628 -0.2790
T-stat -2.0229 -3.2032 -2.3118  -0.3153 -1.1587
Std Error 0.1811 0.1446 0.1842 0.1992 0.2408
P-Vaiue 0.0439 0.0015 0.0214 0.7528 0.2474
g -0.2065 0.3727 0.4436 0.5478 0.3468
T-stat -0.5729 1.3002 1.2212 1.3560 0.7206
Std Error 0.3605 0.2866 0.3633 0.4040 0.4813
P-Value 0.5671 0.1944 0.2229 0.1760 0.4717
R-square 0.3622 0.5821 0.5393 0.5380 1.0740
3 B 0.6815 0.8162 1.0147 1.0763 1.3341
T-stat 19.1403 215066  26.6556 22.1552  22.5142
Std Error 0.0356 0.0380 0.0381 0.0486 0.0593



Appendix 3 (Continued)

Beta-Low 2 3 4 Beta-MHigh
“P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
B -0.0018 0.0106 0.0101 0.0587 0.0233
T-stat -0.3399 1.9007 1.8150 0.3567 2.9327
Std Error 0.0054 0.0056 0.0055 0.0075 0.0079
P-Value 0.7341 0.0582 0.0704 0.2336 0.0036
B jaber -0.2424 -0.1988 -0.0932 0.0587 0.1678
T-stat -1.9911 -1.5331 -0.7192 0.3567 0.8341
Std Error 0.1217 0.1297 0.1296 0.1645 0.2012
P-Value 0.0473 0.1262 04725 0.7215 0.4048
g = 0.2250 0.4942 0.2119 0.5483 0.6786
T-stat 0.9100 1.8412 0.7934 1.6300 1.6224
Std Error 0.2472 0.2684 0.2671 0.3364 0.4183
P-Value 0.3635 0.0665 0.4281 0.1041 0.1057
R-square 0.5326 0.5931 0.6923 0.6110 0.6246
4 B 0.7234 0.7826 0.9416 1.1309 1.3460
T-stat 22.2072 248613 241674  31.1335 28.3173
Std Error 0.0326 0.0315 0.0390 0.0363 0.0475
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
B -0.0027 0.0028 0.0065 0.0061 0.0261
T-stat -0.4524 0.5440 1.0087 0.9619 3.4755
Std Error 0.0060 0.0052 0.0059 0.0063 0.0075
P-Value 0.6513 0.5868 0.2727 0.3368 0.0006
Jabor -0.1941 -0.2799 -0.2400 -0.0182 0.2229
T-stat -1.7417 -2.5935 -1.7999 -0.1471 1.3783
Std Error 0.1114 0.1079 0.1334 0.1240 0.1617
P-Value 0.0825 0.0099 0.0728 0.8831 0.1690
B -0.4090 0.0371 0.4356 0.5980 1.0626
T-stat -1.4823 0.1485 1.4168 1.9319 2.8343
Std Error 0.2759 0.2499 0.3074  0.3096 0.3749
P-Value 0.1392 0.8820 0.1575 0.0542 0.0049
R-square 0.6079 0.6596 0.6471 0.7518 0.7245
Size-Big B~ 0.7281 0.9347 0.9317 1.0948 1.2742
T-stat 29.3640 354915  41.1491  45.6862 34.0299
Std Error 0.0248 0.0263 0.0226 0.0240 0.0374
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
B 0.0037 0.0018 0.0003 0.0010 0.0055
T-stat 1.7648 0.6647 0.1277 0.4188 1.5648
Std Error 0.0021 0.0027 0.0022 0.0023 0.0035
P-Vaiue 0.0785 0.5067 0.8984 0.6757 0.1186
B 0.0077 -0.1233 -0.0733 -0.1333 0.0633
T-stat 0.0913 -1.3670 -0.9455 -1.6359 0.4947
Std Error 0.0848 0.0902 0.0776 0.0815 0.1280
P-Vaiue 0.9273 0.1726 0.3451 0.1028 0.6211
g 0.0139 0.1485 0.2048 0.1524 0.2070



Appendix 3 (Continued)

Beta-Low 2 3 4 Beta-Migh
T-stat 0.0688 0.7455 12333 0.8273 0.7129
Std Error 0.2020 0.1992 0.1661 0.1841 0.2904
P-Value 0.9452 0.4565 0.2184 0.4086 0.4764
R-square 0.7303 0.7961 0.8394 0.8672 0.7839
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