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Ab stract

This pa per ex plores the abil ity of the cap i tal as set pric ing model, as well as the firm spe -
cific fac tors, to ex plain the cross-sec tional re la tion ship be tween av er age stock re turns and
risk in Ath ens Stock Ex change (ASE). The ob jec tive of this study is to in ves ti gate the
cross-sec tion of stock re turns in the Greek stock mar ket for the pe riod from July 1993 to
June 2001. A meth od ol ogy sim i lar to that of Fama and French (1992) is em ployed, by tak -
ing into ac count the con straints im posed by a smaller sam ple both in time and in terms of
num ber of stocks. Our find ings in di cate that in the Greek stock mar ket there is not a pos i -
tive re la tion be tween risk, mea sured by b, and av er age re turns. On the other hand, there is
a “size ef fect” on the cross-sec tional vari a tion in av er age stock re turns. 

1. In tro duc tion

The Cap i tal As set Pric ing Model (CAPM) de vel oped by Sharpe (1964), Lintner (1965),
and Black (1972) spec ify that the ex pected re turn on a stock is af fected by a func tion of the 
stock’s sen si tiv ity to the over all move ments in the mar ket, i.e. its beta co ef fi cient. Em pir i -
cal tests of the model, gen er ally, sup ported its main pre dic tion as beta be ing the only ex -
plan a tory vari able in ex plain ing the cross-sec tional vari a tion across port fo lios (e.g. Black,
Jensen, and Scholes, 1972; Fama and MacBeth, 1973).

The va lid ity of this model has been the sub ject of re mark able ar gu ments since more
re cent em pir i cal tests on as set pric ing have iden ti fied a num ber of fac tors that help ex plain
the cross-sec tion of av er age re turns in ad di tion to the mar ket risk fac tor and typ i cally
called anom a lies of CAPM. Par tic u larly, firm cap i tal iza tion (Banz, 1981; Keim, 1983), ra -
tio of a firm’s book value of com mon eq uity (Rosenberg, Reid, and Lanstein, 1985), le ver -
age (Bhandari, 1988), earn ings-price ra tio (Basu, 1983; Ball, 1978), and ra tio of
book-to-mar ket eq uity (Fama and French, 1992), are among those vari ables that are found
to have a sig nif i cant ex plan a tory power in as set pric ing tests. In a pre vi ous re search Chan,
Hamao, and Lakonishok (1991) reach the same con clu sion on book-to-mar ket eq uity and
Kubota and Takehara (1996) on size and book-to-mar ket eq uity, in the Jap a nese mar ket.

Fama and French (1993) sug gest, as an al ter na tive to the cap i tal as set pric ing model,
a three-fac tor em pir i cal model that can ex plain most of the em pir i cal anom a lies cited in the 
lit er a ture. Dan iel and Titman (1997) ar gue that the three fac tors in Fama and French
(1993) are not priced, hence they can not be con sid ered as risk fac tors.
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The pres ent re search is in spired by the em pir i cal test of Fama and French (1992),
and ex am ines the Ath ens Stock Ex change dur ing the pe riod of 1993 to 2001. A rather sim -
i lar meth od ol ogy as Fama and French (1992) is used and the data sam ple in cludes all
non-fi nan cial firms listed in ASE dur ing the above men tioned time pe riod.

In or der to com pare their find ings with the re sults of the cur rent study, an ini tial
sum mary of Fama and French (1992) find ings is given. They prac ti cally re ject the im pli ca -
tions of the tra di tional cap i tal as set pric ing the ory for two rea sons. First, they found that
betas are not as so ci ated with cross-sec tional vari a tions of ex pected stock re turns. Sec ond,
the ra tio of book-to-mar ket eq uity and size are found to be the most sig nif i cant vari ables
that ac count for the cross-sec tion of the ex pected stock re turns.

Thus, ac cord ing to them beta is nei ther a sin gle rel e vant risk mea sure nor a sub set of
vari ables in a multivariate spec i fi ca tion that can ex plain cross-sec tional stock re turns’ vari -
a tions of U.S. firms. Con se quently, they con clude that the em pir i cal ev i dence sup port ing
the cap i tal as set pric ing the ory is no lon ger valid.

The pur pose of the pres ent re search is to in ves ti gate whether the em pir i cal tests of
Fama and French (1992) hold in the Ath ens Stock Ex change (ASE).

The ob jec tive of this study is to ex am ine the cross-sec tion of stock re turns in the
ASE. Au thors are pri mar ily in ter ested in find ing whether â is sig nif i cantly re lated to the
av er age stock re turns and whether, in turn, av er age re turns are re lated with size and
book-to-mar ket eq uity ra tio. These ob ser va tions, as well as the main in ter est into the work -
ings of the tra di tional CAPM per se, are the ma jor mo ti va tions for choos ing a re search de -
sign sim i lar to Fama and French (1992). Fi nally, a few port fo lios based on size and
BE/ME are con structed for com par i son pur poses.

The find ings of this study are con sis tent with the re sults of Fama and French (1992)
and in di cate that there is a “size ef fect” in the cross-sec tion of av er age stock re turns. These 
find ings do not sup port the as sump tions of the CAPM that beta is pos i tively re lated to the
ex pected re turn and fur ther more, that it is the only ex plan a tory vari able. The re sults of this
study pro vide ev i dence that â can not ex plain the cross-sec tional vari a tions of av er age re -
turns in the ASE. In con trast with the study of Fama and French (1992) it is found that
there is a “book-to-mar ket ef fect” only in the case where it is the only ex plan a tory vari able 
in the cross-sec tion of av er age stock re turns. The sig nif i cance of book-to-mar ket ra tio re -
duces when the in flu ence of some other ex plan a tory vari ables are added to the model.

The re main der of this pa per is or ga nized as fol lows: sec tion 2 pro vides a brief the o -
ret i cal re view of the CAPM, sec tion 3 de scribes the data and the meth od ol ogy used in this
re search, sec tion 4 pres ents the em pir i cal re sults of our find ings, and fi nally sec tion 5 con -
cludes the pa per.

2. Lit er a ture Re view

The cap i tal as set pric ing model has an ex ten sive his tory of the o ret i cal and em pir i cal stud -
ies. Many sci en tists have con trib uted to wards the de vel op ment and the im prove ment of a
form to ex plain the pric ing of cap i tal as sets un der the con di tion of mar ket equi lib rium. 

The Sharpe (1964)-Lintner (1965) mod els are the ex ten sion of one pe riod
mean-vari ance port fo lio mod els of Markowitz (1959) and Tobin (1958) which, se quen -
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tially, are con structed on the ex pected util ity model of von Nuemann and Morgenstern
(1953). 

Early work on the Sharpe-Lintner Cap i tal As set Pric ing Model (CAPM) tended to be
broadly sup port ive. The clas sic stud ies of Black, Jensen, and Scholes (1972) and Fama
and MacBeth (1973), for ex am ple, found that high-beta stocks tended to have higher av er -
age re turns than low-beta stocks and that the re la tion was roughly lin ear. Al though, the
slope of the re la tion was too flat to be con sis tent with the Sharpe-Lintner ver sion of the
CAPM, this could be ex plained by bor row ing con straints of the sort mod eled by Black
(1972).

Dur ing the 1980s and 1990s, re search ers be gan to look at other charac teristics of
stocks be sides their betas. Sev eral de vi a tions from the CAPM, or “anom a lies,” were dis -
cov ered. 

First, Banz (1981) re ported the size ef fect, that small (low-mar ket-value) stocks
have higher av er age ex cess re turns than can be ex plained by the CAPM. Small stocks do
have higher betas and higher av er age re turns than large stocks, but the re la tion be tween
av er age re turn and beta for size-sorted port fo lios is steeper than the CAPM se cu rity mar -
ket line. Fama and French (1992) drew fur ther at ten tion to the size ef fect by sort ing
stocks by both size and beta and show ing that high-beta stocks have no higher re turns
than low-beta stocks of the same size. There is also a size-re lated “Jan u ary ef fect” doc u -
mented in em pir i cal re search by Keim (1983, 1986), Reinganum (1983), and Roll
(1982-1983). 

Sec ond, sev eral au thors found a value ef fect that re turns are pre dicted by ra tios of
mar ket value to ac count ing mea sures such as earn ings, the book value of eq uity (Basu,
1983; Rosenberg, Reid, and Lanstein, 1985; Fama and French, 1992), the book-to-mar ket ra tio 
(Lewellen, 1999), the div i dend yield or pay out ra tio (Lamont, 1998), the share of eq uity in
new fi nance (Nel son, 1999; Baker and Wurgler, 2000), yield spreads be tween long-term and
short-term in ter est rates and be tween low-and-high-qual ity bond yields (Camp bell, 1987;
Fama and French, 1989; Keim and Stambaugh, 1986), and the level of con sump tion rel a tive to 
in come and wealth (Lettau and Ludvigson, 1999a).  

Third, Jegadeesh and Titman (1993) doc u mented a mo men tum ef fect ,that stocks
with high re turns over the past three to twelve months tend to out per form in the fu ture.
This is re lated to the find ing of DeBondt and Tha ler (1985), that stocks with low re turns
over the past three to five years out per form in the fu ture. 

Em pir i cally, these anom a lies can be usu ally de scribed us ing multi-fac tor mod els, in
which the fac tors are cho sen ei ther sta tis ti cally or based on the eco nomic the ory, or even
atheoretically to fit the em pirical ev i dence. 

Fama and French (1993) in tro duced a three-fac tor model in which the fac tors in -
clude the re turn on a broad stock in dex, the ex cess re turn on a port fo lio of small stocks
over a port fo lio of large stocks, and the ex cess re turn on a port fo lio of high book-to-mar ket
stocks over a port fo lio of low book-to-mar ket stocks. Carhart (1997) aug mented the
model to in clude a port fo lio of stocks with high re turns over the past few months. These
mod els broadly cap ture the per for mance of stock port fo lios grouped ac cord ing to these
char ac ter is tics, with the par tial ex cep tion of the small est value stocks.
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There is con sid er able de bate about the in ter pre ta tion of these re sults. The first and
most con ser va tive in ter pre ta tion is that they are en tirely spu ri ous, the re sult of “data
snoop ing” that has found ac ci den tal pat terns in his tor i cal data (Lo and MacKinlay, 1990;
White, 2000). 

A sec ond view is that the anom a lies re sult from the in abil ity of a broad stock in dex
to proxy for the mar ket port fo lio re turn. Roll (1977) takes the ex treme po si tion that the
CAPM is ac tu ally untestable, be cause any nega tive re sults might be due to er rors in the
proxy used for the mar ket. In re sponse to this, Stambaugh (1982) has shown that tests of 
the CAPM are in sen si tive to the ad di tion of other traded as sets to the mar ket proxy, and
Shanken (1987) has shown that em pir i cal re sults can only be rec on ciled with the CAPM if
the cor re la tion of the proxy with the true mar ket is quite low.

Re cent re search in this area has con cen trated on hu man cap i tal, the pres ent value of
claims to fu ture la bor in come. Be cause la bor in come is about two-thirds of U.S. GDP and
cap i tal in come is only one-third of GDP, it is clearly im por tant to model hu man cap i tal as 
a com po nent of wealth. Jagannathan and Wang (1996) ar gue that la bor in come growth
is a good proxy for the re turn to hu man cap i tal and find that the in clu sion of this vari -
able as a fac tor re duces ev i dence against the CAPM. In a sim i lar think ing, Liew and
Vassalou (2000) show that ex cess re turns to value stocks help to fore cast GDP growth,
and Vassalou (1999) in tro duces GDP fore cast re vi sions as an ad di tional risk fac tor in a
cross-sec tional model.

A third view is that the anom a lies pro vide gen u ine ev i dence against the CAPM but 
not against a broader ra tio nal model in which there are mul ti ple risk fac tors. Fama and
French (1993, 1996) have in ter preted their three-fac tor model as ev i dence for a “dis -
tress pre mium”; small stocks with high book-to-mar ket ra tios are firms that have per -
formed poorly and are vulner able to fi nan cial dis tress (Chan and Chen, 1991), and they
com mand a risk pre mium for this rea son.

Fama and French do not ex plain why dis tress risk is priced. Given the high price of 
dis tress risk rel ative to mar ket risk, this ques tion can not be ig nored. In fact, MacKinlay 
(1995) ex presses skep ti cism that any ra tio nal model with omit ted risk fac tors can gen er -
ate suf fi ciently high prices for those fac tors to ex plain the cross-sec tional pat tern of
stock re turns.

One pos si bil ity is that the dis tress fac tor re flects the dis tinc tion be tween a con di -
tional and un con di tional as set pric ing model. The CAPM may hold con di tion ally but fail
un con di tion ally. If the risk pre mium on the mar ket port fo lio moves over time, and if the
mar ket betas of dis tressed stocks are par tic u larly high when the mar ket risk pre mium is
high, then dis tressed stocks will have an oma lously high av er age re turns rel a tive to an
un con di tional CAPM even if they obey a con di tional CAPM ex actly. Jagannathan and
Wang (1996) try to cap ture this by us ing a yield spread be tween low-and high-qual ity
bonds as an ad di tional risk fac tor proxying for the mar ket risk pre mium. Cochrane (1996) 
and Lettau and Ludvigson (1999b) in tro duce ad di tional risk fac tors by in ter act ing the
mar ket re turn with the div i dend-to-price ra tio and long-short yield spread, as well as a
con sump tion-wealth-in come ra tio. These ap proaches re duce de vi a tions from the model,
and Lettau and Ludvigson are par tic u larly suc cess ful in cap tur ing the value ef fect.
Camp bell and Cochrane (2000) take a more the o ret i cal ap proach, show ing that a model
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with habit for ma tion in util ity im plies de vi a tions from an un con di tional CAPM of the
mag ni tude found in the data even though the CAPM holds con di tion ally.

Al ter na tively, the CAPM may fail even as a con di tional model, but the data may
be de scribed by an intertemporal CAPM of the sort pro posed by Mer ton (1973). In this
case, ad di tional risk fac tors may be needed to cap ture time vari a tion in in vest ment op por -
tu ni ties that are of con cern to long-term in ves tors. 

A fourth view is that the anom a lies do not re flect any type of risk but are “mis -
takes” that dis ap pear once mar ket par tic i pants be come aware of them. Keim (1983)
pointed out that the small-firm ef fect was en tirely at trib ut able to ex cess re turns on small
firms in the month of Jan u ary. A sea sonal ex cess re turn of this sort is very hard to re late
to risk, and if it is not purely the re sult of data snoop ing, it should be ex pected to dis ap -
pear once it be comes well-known to in ves tors. 

The most rad i cal view is that the anom a lies re flect en dur ing psy cho log i cal bi ases
that lead in ves tors to make ir ra tio nal fore casts. Lakonishok, Shleifer, and Vishny
(1994) ar gue that in ves tors ir ra tio nally ex trap o late past earnings growth and, thus,
over value com pa nies that have per formed well in the past. These com pa nies have low
book-to-mar ket ra tios and sub se quently underperform once their earn ings growth dis ap -
points in ves tors. Sup port ing ev i dence is pro vided by La Porta (1996), who shows that
earn ings fore casts of stock mar ket an a lysts fit this pat tern, and by La Porta et al. (1997),
who show that the underperformance of stocks with low book-to-mar ket ra tios is con cen -
trated on earn ings an nounce ment dates. 

All these views have dif fi cul ties ex plain ing the mo men tum ef fect. Al most any
model in which dis count rates vary can gen er ate a value ef fect: stocks whose dis count
rates are high, whether for ra tio nal or ir ra tio nal rea sons, have low prices, high
book-to-mar ket ra tios, and high sub se quent re turns. It is much harder to gen er ate a mo -
men tum ef fect in this way, and Fama and French (1996) do not at tempt to give a ra tio -
nal risk-based ex pla na tion for the mo men tum ef fect. In stead, they ar gue that it may be
the re sult of data snoop ing or survivorship bias (Kothari, Shanken, and Sloan, 1995). Psy -
cho log i cal mod els also have dif fi cul ties in that mo men tum arises if in ves tors underreact
to news. Such underreaction is con sis tent with ev i dence for con tin ued high re turns af ter
pos i tive earn ings an nounce ments (Ber nard, 1992), but it is hard to rec on cile with the
over re ac tion im plied by the value ef fect. 

3. Re search Meth od ol ogy

In the pre vi ous sec tion an at tempt was made to fully cover the the o ret i cal and the em pir i cal 
lit er a ture con cern ing the cap i tal as set pric ing mod els. In this chap ter, the re search meth od -
ol ogy used is de scribed and the re stric tions re lated to the col lec tion and the anal y sis of the
data is stated. The sta tis ti cal anal y sis of the data col lected and the re sults will then be pre -
sented. The study con cerns stocks traded in the Ath ens Stock Ex change dur ing the time
pe riod of 1993-2001 and ex am ines monthly re turn se ries of listed Greek non-fi nan cial
firms.

All data used in this study is ob tained from the Ath ens Stock Ex change Data Bank.
The sam ple se lec tion in cludes all com mon stocks, which have been listed on the Ath ens
Stock Ex change (ASE) for the pe riod of July 1993 to June 2001 (96 months). These data
do not in clude div i dends but is ad justed to stock splits. The ac count ing vari ables, mar ket
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eq uity and book-to-mar ket ra tio, were taken from the PRO FILE com pany, an IT Greek
com pany, which keeps a de tailed data bank con cern ing the ASE and all listed com pa nies.

Al though, some re search ers like Chan, Hamao, and Lakonishok (1991), used all
firms in their sam ple, in clud ing fi nan cial and non-fi nan cial Jap a nese firms, in the cur rent
study the meth od ol ogy of Fama and French (1992) fol lowed with out any change. Thus, fi -
nan cial firms-banks and in sur ance com pa nies-are ex cluded from our sam ple be cause the
ex pected high le ver age in these firms, does not have the same value as for non-fi nan cial
firms, where it is a likely in di ca tor of fi nan cial dis tress. Firms with com mon eq uity are in -
cluded, but on the other hand firms with pre ferred eq uity are ex cluded be cause for these
firms mar ket value is not avail able.

For each pe riod of 36 months stocks were se lected ac cord ing to the fol low ing pro ce -
dure:

First step: All those stocks, for each in ves ti ga tion pe riod, which have at least val ues
for the last 24 monthly re turns were se lected. Also, these stocks should have re turn val ues
for the next twelve months (es ti ma tion pe riod).

Sec ond step: For all new stocks, en ter ing the ASE for the first time, their re turn val -
ues of the first three months were de leted, so as the share prices (and re turns) to be come
more sta ble.

Third step: The anal y sis started with daily clos ing prices from ASE. Then, the daily
re turns of each stock and then its ex cess re turn (stock re turn mi nus the risk free rate), us ing 
log a rith mic ap prox i ma tion, and fi nally the monthly com pounded re turns were cal cu lated.
The same pro ce dure is re peated for the cal cu la tion of the monthly mar ket risk pre mium
based on the clos ing price of the Gen eral-All Shares ASE In dex. The risk free rate used is
the 90-days Gov ern ment Trea sury Bill rate.

Fourth step: Re gres sion of the ex cess monthly re turns of each stock on the mar ket
risk pre mium was per formed to find the pre-rank ing betas, which will be used for port fo lio 
rank ing pur poses. In the pres ent study, the pre-rank ing beta es ti ma tions of in di vid ual
stocks are based on the 36 pre vi ous monthly ex cess re turns of each stock.

Fifth step: Based on the F sig nif i cance of each of the pre vi ous re gres sions, only
those stocks with F sig < 0.05 were se lected. All shares, for which there was no BE/ ME
ra tio value avail able were also ex cluded.

Sixth step: Then, the size (ME) and the book- to- mar ket ra tio (BE/ ME) were es ti -
mated us ing log a rith mic approximization. PRO FILE’S files of bal ance sheet data use a
firm’s mar ket eq uity and book value of eq uity at the end of De cem ber of year t-1 to com -
pute its book-to-mar ket ra tio, and use, also, its mar ket eq uity for June of year t to mea sure
its size. Thus, to be in cluded in the re turn tests for July of year t, a firm must have a stock
price for De cem ber of year t-1 and June of year t. It must also have monthly re turns for at
least 36 months pre ced ing July of year t (for pre-rank ing b es ti mates, dis cussed be low). In
the study of Fama and French (1992), firms with a neg a tive book value of eq uity are ex -
cluded. In the sam ple used in this study, none of the firms in cluded had neg a tive book
value of eq uity, and there fore it was not nec es sary to ex clude any.
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Sev enth step: Three port fo lios ac cord ing to size (ME) were formed and, then, each
of the port fo lios was di vided into three more, ac cord ing to the es ti mated pre- betas of each
stock. Thus, nine  port fo lios in to tal were formed.

Eighth step: For each port fo lio: (a) the av er age monthly re turns, (b) the size (ME) and (c)
the BE/ ME were es ti mated.

Ninth step: Steps 1 to 8 were re peated for all over lap ping pe ri ods un der in ves ti ga -
tion, ac cord ing to Fama and McBeth, (1973), in or der to cre ate the time se ries for the
whole pe riod un der in ves ti ga tion (1993-2001).

Tenth step: Based on the time se ries the fol low ing were es ti mated: (a) the mean
value of the re turns, (b) the post- rank ing betas, (c) the av er age size (ME) and (d) the av er -
age BE/ ME for each port fo lio and for the whole pe riod un der in ves ti ga tion.

Elev enth step: Based on the above es ti mated vari ables the cross- sec tion re gres sion
anal y sis was per formed.

Be fore the cross-sec tion re gres sion anal y sis, a set of time se ries anal y sis were per -
formed, ac cord ing to the Fama and French (1992) and Kubota and Takehara (1996), us ing
var i ous sort ing meth ods for the port fo lio for ma tion, i.e., pre-beta, ME, BE/ ME, pre-beta
and ME, pre-beta and BE/ ME, and ME and BE/ ME.

Black, Jensen and Scholes (1972) state that the ac cu racy of port fo lio betas is higher
than that of in di vid ual se cu ri ties. They ar gue that skew ness in the un der ly ing re turn dis tri -
bu tion, sam pling er rors and misspecification will pro vide a bi ased es ti ma tion. As sign ing
stocks to port fo lios, based on the pre vi ous pe riod’s es ti mated beta, can re duce this bias.
Af ter re gress ing the port fo lio ex cess re turns on the mar ket port fo lio ex cess re turns (risk
pre mium), the bias left will be in sig nif i cantly small.

The sort ing pro ce dure takes place as fol lows: In June of each year these stocks of
ASE that have also the re quired data from PRO FILE, are al lo cated into 3 size port fo lios
equally weighted. The port fo lio for ma tion ac cord ing to the size is done be cause of the ev i -
dence pro vided by Chan and Chen (1988), that size pro duces a wide spread of av er age re -
turns and betas. How ever, us ing only size port fo lios a high cor re la tion be tween size and âs
of the size port fo lios will be taken (Fama and French, 1992).

For this rea son, the meth od ol ogy pro posed by Fama and French (1992) is fol lowed
and the three size port fo lios are fur ther di vided into three sub-port fo lios, on the ba sis of es -
ti mated in di vid ual bs com puted from pre-test ing pe riod to al low for vari a tion in beta that is 
not re lated to size. Thus, nine equally weighted port fo lios over the 8 years sam ple (or in -
ves ti ga tion) pe riod are cre ated. This group ing pro cess ing would give port fo lios with re -
duced es ti mated er rors in b than orig i nally es ti mated at the in di vid ual firm level. Based on
these sam ple port fo lios the ex plan a tory power of b is ex am ined, as well as each one of the
other fi nan cial vari ables (size, BE/ME ra tio).

4. Data Re sults

4.1. Time-Se ries Re gres sions

In the time-se ries re gres sions the es ti mated equal-weighted monthly ex cess re turns for
each port fo lio are re gressed on the mar ket pre mium (the ex cess re turn on the mar ket),
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which was cal cu lated for the full sam ple pe riod. From these re gres sions the full-pe riod
post-rank ing bs of each port fo lio are taken. These are the bs that are used in the Fama and
MacBeth (1973) cross-sec tional re gres sions later on.

Ta ble II shows post-rank ing av er age re turns from July 1993 to June 2001 for port fo -
lios formed ac cord ing to size alone. Ar rang ing port fo lios on size alone, the post-rank ing bs 
range from 0.88 for the small est ME1 port fo lio to 0.92 for the larg est ME3 port fo lio. This
spread of post-rank ing bs across the 3 port fo lios is smaller than the spread of bs pro duced
by the 9 size and pre-rank ing bs port fo lios (Ta ble I, Panel B). For ex am ple, the post-rank -
ing bs for the 3 port fo lios in the small est size (ME1) sort ing range from 0.82 to 0.94
(0.94-0.82 = 0.12). Through out all 9 size-b port fo lios, the post-rank ing bs range from 0.82 
to 1.08 (1.08-0.82 = 0.26), a spread larger than the spread ob tained from size port fo lios
alone (0.88-0.92 = 0.04) in Ta ble II.

When port fo lios are con structed on size alone (Ta ble II), the tests’ re sults do not
meet the pre dic tions of Sharpe (1964), Lintner (1965), and Black (1972) )SLB, ac cord ing
to which av er age re turns are pos i tively re lated to b. In fact, the av er age re turns of the com -
mon stocks in ASE are neg a tively cor re lated with b and the av er age val ues of ln(ME) are
also neg a tively cor re lated with av er age re turns. Only the av er age val ues of ln(BE/ME) are
pos i tively cor re lated with av er age re turns. Re gard ing the re la tion of b and ln(ME), it is
found that there is a pos i tive cor re la tion be tween them. 

The find ings of Banz (1981), that there is size ef fect on av er age re turns, are con -
firmed by this re search. He found that size adds to the ex pla na tion of the cross sec tion of
av er age re turns pro vided by bs and that small size firms have high av er age re turns, while
large size firms have low av er age re turns. Ta bles II, III, and IV show the time-se ries av er -
ages of the 96 monthly ob ser va tions for port fo lios formed on size alone (ME), pre-rank ing
bs alone, and BE/ME ra tio alone, re spec tively. The av er age re turns (Ta ble II) fall from
–0.43 for the small est ME port fo lio to –2.04 for the larg est one (a spread of 1.61). The re -
turn dif fer ences, in the case of es ti mated bs (Ta ble III), be tween the small est (-0.50) and
the larg est (-2.04) pre-bs port fo lios are 1.54, while in the case of BE/ME clas si fi ca tion
(Ta ble IV) the re turn spread is 0.65 (= -1.55-0.90). In fact, the two vari ables, size and es ti -
mated bs, are the only ones that gen er ate re turn dif fer ences of more than one per cent,
while the BE/ME gen er ates only 0.65 per cent in re turn dif fer ence.

An other worth men tion ing ob ser va tion has been found in the re la tion ship be tween
size and es ti mated bs on port fo lios formed on size alone. As it can be seen in Ta ble II, the
smaller firms have smaller es ti mated b val ues, which is com pletely op po site to pre vi ous
find ings of Fama and French (1992) on U.S. firms, while there is a rise that is higher when
some one looks at the mid dle port fo lio. So, as it has al ready been said, the neg a tive re la tion
be tween b and av er age re turn is es tab lished by the re sults of this re search.

The port fo lios formed on the ba sis of pre-bs (Ta ble III) pro duce a wider range of âs
(from 0.88 for port fo lio b1 to 1.02 for port fo lio b3) than the port fo lios formed on size. In
the pre-rank ing bs port fo lios, there is a strong neg a tive cor re la tion be tween b and av er age
re turns. Again, a sim i lar ten dency can be found by read ing through each col umn from top
to bot tom: the smaller firms (with smaller In(ME)) have smaller es ti mated b val ues than
larger firms.
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The only case where a strong pos i tive re la tion ship was no ticed is the one be tween
av er age re turn and ln(BE/ME), in the case of port fo lio for ma tion based on BE/ME alone
(Ta ble IV): av er age re turn  rise from –1.55 for the low est BE/ME port fo lio, to –0.90 for
the high est, whereas, In(BE/ME) rise from -16.64 to –13.69.

In sum, by us ing one-way clas si fi ca tion scheme, it is found that BE/ME does not
pro duce strong and sys tem atic vari a tions in av er age re turns, while size and pre-b rank ings
ex plain wider vari a tions in re turns. Thus, as size and b are highly as so ci ated with, port fo -
lios are fur ther ranked by a two-way clas si fi ca tion scheme in or der to con tinue the anal y -
sis.

In Ta ble I the port fo lios are formed yearly ac cord ing to size and pre-rank ing âs. Av -
er age re turns are shown in Panel A of Ta ble I, post-rank ing bs in Panel B, and the av er age
of size dis tri bu tions )ln(ME)) in Panel C. In any size port fo lio (Ta ble I, Panel C), the av er -
age val ues of ln(ME), which are the time-se ries av er age of monthly av er ages of ln(ME) for 
stocks in the port fo lio at the end of June of each year, are sim i lar across the b-sorted port -
fo lios. On the other hand, the val ues of ln(ME) are quite dif fer ent across the size sort ing of
port fo lios.  

When size port fo lios are sub di vided ac cord ing to pre-rank ing bs (Ta ble I), a strong
neg a tive re la tion ship be tween size and av er age re turn is again found in all size port fo lios.
By read ing through the col umns in each b clas si fi ca tion (Panel A), size dif fer ences from
ME1 through ME3 uni formly ex plain the dif fer ences in re turns for ev ery b clas si fi ca tion
from b1 through b3 port fo lio. On the other hand, by read ing through rows for each size
clas si fi ca tion hor i zon tally it is no ticed that the dif fer ences in pre-bs do not nec es sar ily pro -
duce uni form dif fer ences in av er age re turn on these port fo lios. Thus, on the ba sis of these
ca sual ob ser va tions of the two-way clas si fi ca tion port fo lios, one could sug gest that the
time se ries be hav ior of port fo lio re turns are re lated to size vari ables, but not so much to bs.

Fi nally, an other set of nine port fo lios were also con structed, as cross-ex am i na tion
sam ple. Panel A in Ta ble V shows the av er age re turns of the two-way clas si fi ca tion.
Stocks, first, sorted on three port fo lios based on size, and, then, each port fo lio is sub di -
vided into three more port fo lios, based on ranked val ues of the BE/ME for each in di vid ual
stock. This clas si fi ca tion tech nique was used be cause this vari able showed rel a tive weak -
ness in ex plain ing Greek av er age re turns, as pointed out above, con trary to many pre vi ous
find ings, for ex am ple, Fama and French (1992), for the US stock mar ket, and Kubota and
Takehara (1996), for the Jap a nese mar ket. When top pan els in Ta ble I and V are com pared
pair wise, the dif fer ence is quite sig nif i cant. By read ing through ev ery row, one finds that
the dif fer ences in BE/ME (Ta ble V) pro duce smaller dif fer ences in av er age re turns than b
(Ta ble I). For ex am ple, for the small est size port fo lio group ing (ME1), be tween the low est
BE/ME  port fo lio 1 and the high est BE/ME  port fo lio 3 (TableV, panel A), the re turn dif -
fer ence of 0.68 (=0.17-(-0.51)) per cent is gen er ated and, sim i larly, for the larg est size port -
fo lio group (ME3), the dif fer ence is 1.04 (=1.42-2.46), while the cor re spond ing num bers
for size-b clas si fied port fo lios (Ta ble I, panel A) are 1.22 and 1.42 per cent, re spec tively.
Sim i larly, look ing down the col umns of the av er age re turns ma trix (Ta ble I and V, Panel
A), is no ticed a clear neg a tive re la tion ship be tween av er age re turn and size. Also, by look -
ing across the rows of Ta ble V (Panel A) an other neg a tive re la tion ship be tween av er age
re turn and book-to-mar ket eq uity is ob served.
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4.2.Cross-sec tional Re gres sions

In or der to es ti mate the re la tion ship be tween size, beta, and book-to-mar ket, the
Fama-MacBeth (1973) pro ce dure is em ployed. This in volves es ti mat ing dif fer ent spec i fi -
ca tions of the fol low ing full em pir i cal model:

R R y ME BE ME e
it jt t t it t t it

- = + + + +g b g g
0 1 2 3

ln( ) ln( / )

The fol low ing seven spec i fi ca tions of this model are es ti mated in or der to as sess the
ex plan a tory power of each in di vid ual vari able, as well as its in ter re la tion ship with the
other in de pend ent vari ables.

Model

1.  R R e
i f i i
- = + +g g b

0 1

2.  R R ME e
i f i i
- = + +g g

0 2
ln( )

3.  R R BE ME e
i f i i
- = + +g g

0 3
ln( / )

4.  R R ME e
i f i i i
- = + + +g g b g

0 1 2
ln( )

5.  R R BE ME e
i f i i i
- = + + +g g b g

0 1 2
ln( / )

6.  R R ME BE ME e
i f i i i
- = + + +g g g

0 2 3
ln( ) ln( / )

7.  R R ME BE ME e
i f i i i i
- = + + + +g g b g g

0 1 2 3
ln( ) ln( / )

where  Ri and Rf are the monthly re turns on as set i, and the risk free rate on month t, re spec -
tively, bi is the yearly-al lo cated beta es ti mated (us ing monthly data) for stock i., ln(ME) is
the log of the mar ket cap i tal iza tion., ln(BE/ME) is the log of the book-to-mar ket eq uity ra -
tio, as used by Fama and French (1992). To en sure that ac count ing data is known when re -
turns are cal cu lated, from July to June sam ple pe riod for each year, the BE/ME ra tio used
is the one avail able at De cem ber of the pre vi ous year, eit is the re sid ual er ror term.

The time-se ries av er ages of the slopes of these 96 month-by-month cross-sec tional
re gres sions are the es ti mates of the risk pre mi ums as so ci ated with these risk fac tors or firm 
char ac ter is tics. Re gres sions are not es ti mated for subperiods of the full eight-year sam ple
pe riod, as in the study of Fama and French (1992), due to the small size of the sam ple pe -
riod.

It might be use ful to ex plain the hy poth e ses tested. Al though most con clu sions will
be ex tracted from ex am in ing the be hav ior of the co ef fi cients across the seven spec i fi ca -
tions of the model, the gen eral hy poth e ses, which can be tested for model 7, are listed be -
low:

R R ME BE ME e
i f i i i i
- = + + + +g g b g g

0 1 2 3
ln( ) ln( / )

Hy poth e sis 1     H0: g0 = 0  H1: g0  ¹  0
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Hy poth e sis 2     H0:  g1 = 0  H1:  g1 > 0

Hy poth e sis 3     H0:  g2 = 0 H1:  g2 < 0

Hy poth e sis 4     H0:  g3 = 0 H1:  g3 > 0

Given that the model is es ti mated us ing ex cess re turns, the CAPM would im ply that
the in ter cept term, g0, should be zero, while the co ef fi cient on beta, g1, should be pos i tive
and should also be ex pected to equal the ex cess re turn on the mar ket, thus hy poth e ses 1
and 2.  

Hy poth e ses 3 and 4 re fer to the em pir i cal ev i dence on the size and book-to-mar ket
ef fects.

The size ef fect pre dicts that g2 should be neg a tive, while the book-to-mar ket ef fect
pre dicts that g3   should be pos i tive.

The hy poth e ses tested for each vari able in model 7, can be ap plied to any of the
mod els which in cor po rate those vari ables. It should be noted that the other six mod els
need also to be in cor po rated to as sess whether the size of the par tic u lar co ef fi cient is due to 
a re la tion ship with an other vari able. 

Ta ble VI shows the av er age slopes and their t-sta tis tics from month-by-month re -
gres sions of stock re turns on b, size, and book-to-mar ket ra tio for July 1993 till June 2001.
The ad justed R2 is pre sented in or der to de fine the pro por tion of the de pend ent vari able
which is ex plained by the vari a tions of the in de pend ent vari able. In cross-sec tional re gres -
sions the de pend ent vari able is al ways the av er age ex cess re turns on port fo lios and the in -
de pend ent vari ables are b, ln(ME), ln(BE/ME), sep a rately, or in com bi na tion be tween
them.

As it can be seen, the in ter cept co ef fi cient, g0, of all seven mod els is sig nif i cantly
dif fer ent from zero. There fore, null hy poth e sis 1 must be re jected, as well as null hy poth e -
sis 2 be cause the slope co ef fi cient, g1, is neg a tive. This is the most im por tant re sult of this
study since a sig nif i cantly neg a tive risk pre mium on beta is found, in con trast to SLB
model, where, there is a pos i tive re la tion be tween risk, mea sured by b, and ex pected re -
turn.

On the other hand, the re sults ap pear to be con sis tent with the find ings con cern ing
the “size ef fect”. The re turn pre mium on firm size –ln(ME)– for mod els that in clude the
size co ef fi cient, g2, is neg a tive as pre dicted and sig nif i cantly dif fer ent from zero (only in
mod els 2 and 4, ta ble VI). Un der all spec i fi ca tions of the model, the “size ef fect” is ob -
served and there fore, hy poth e sis 3 is ac cepted.

Con cern ing the ex plan a tory power of the book-to-mar ket ra tio, g3, it is found that
the pre mium on firm book-to-mar ket ra tio –ln(BE/ME)– is pos i tive, with an av er age slope
of 0.72 and p-value of 0.058 only in the case that the g3 co ef fi cient is the only ex plan a tory
power, which is in ac cord with the em pir i cal ev i dence of Fama and French (1992). Due to
pos i tive g3 co ef fi cient of ln(BE/ME) in model 3, the al ter na tive hy poth e sis 4 is ac cepted.

As it is men tioned, the av er age slope from the monthly re gres sions of re turns on
ln(BE/ME) alone is 0.72 with a p-value of 0.058. How ever, this book-to-mar ket re la tion is
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much stron ger than the size ef fect, which pro duces an av er age slope of –0.56 and a p-value 
of 0.03 in the re gres sions of re turns on ln(ME) alone (Model 2).

A com par i son of the slope co ef fi cients, through out all seven mod els, can show
whether the pre mium of beta is as so ci ated with other vari ables. The anal y sis shows that the 
av er age slope of g1 co ef fi cient in creases but is still neg a tive (from –6.596 to –5.39), the co -
ef fi cient of ln(ME), g2, de creases slightly (from –0,56 to –0,44), while the co ef fi cient of
ln(BE/ME) de creases sig nif i cantly (from 0,72 to –0,05).

Look ing at the ad justed R2 in the re gres sions where only one ex plan a tory vari able is
as sessed (model 1, 2, and 3), it can be seen that ad justed R2 ex plains sat is fac to rily the de -
pend ent vari able in all cases by 42.2%, 34% and 30%, re spec tively.

Mod els 6 and 7 are re jected be cause of high p-val ues and F sig nif i cance (> 0.05).

To sum ma rize, it be comes ob vi ous that the first three mod els con tain ing each of the
beta, size and book to mar ket vari ables sep a rately, are valid; nev er the less, their pre dic tive
power is rather low. In the next step, an at tempt was made to com bine these three mod els
by in tro duc ing the beta co ef fi cient as in de pend ent vari able in the other two mod els (2 and
3). The re sults are shown in mod els 4 and 5, where p-val ues for each in de pend ent vari able
(in clud ing the in ter cept) are much lower, F sig nif i cance for each of the two mod els is also
lower, and more sig nif i cant, the pre dic tive power for both mod els has in creased con sid er -
ably (65% for each model). Fi nally, two more tests were per formed, where two new mod -
els were cre ated, com bin ing size and book to mar ket (model 6) and size, book to mar ket
and beta vari able (model 7). The pre dic tive power of these two new mod els was lower than 
the ones of mod els 4 and 5, and both mod els are re jected be cause p-val ues for each in de -
pend ent vari able in each model was sig nif i cantly higher than 0.05.

5. Con clu sions-Man a ge rial Im pli ca tions

This study in ves ti gated the cross-sec tion of av er age stock re turns in the Greek stock mar -
ket. The meth od ol ogy adopted in the pres ent study was sim i lar to Fama and French (1992). 
The aim here is to pro vide a fur ther in sight into the ex is tence of the anom a lies, men tioned
above, in the Greek stock mar ket.

The im pact of mar ket risk mea sured by beta was ex am ines, as well as the ex plan a -
tory power of size and book-to-mar ket eq uity ra tio on monthly stock re turns. The find ings
strongly con trast with the pre dic tions of the CAPM. It is found that b can not ex plain
cross-sec tion vari a tions of av er age re turns of the Ath ens Stock Ex change non-fi nan cial
firms, for the pe riod from July 1993 till June 2001, even when beta is the only ex plan a tory
vari able. The cross-sec tion of monthly re turns in di cate that av er age re turns vary in versely
with firm size and so the “size ef fect” is con firmed, as in the study of Fama and French
(1992).

In con trast, ev i dence of “book-to-mar ket ef fect” in di cates that av er age re turns vary
di rectly with book-to-mar ket ra tio, but, it is found only in the model where this is the only
ex plan a tory vari able. These find ings are sim i lar with those of Rosenberg et. al.  (1985).

To con clude, both size and book- to- mar ket vari ables can ex plain ex cess re turns,
how ever, the pre dic tive power of these mod els in crease sig nif i cantly when the beta co ef fi -
cient is in cluded. These find ings im ply that the beta co ef fi cient alone can not pro vide us
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with an ef fi cient mech a nism of ex am in ing and pre dict ing ex cess re turns, how ever, when it
is com bined with ei ther size or book- to- mar ket it en hances the qual ity of the model in
terms of in creased pre dict ing power.

The cap i tal as set pric ing model is still widely used by many prac ti tio ners. Al though
the the o ret i cal prob lems with CAPM have been well doc u mented, it is still one of the com -
mon ap proaches em ployed for val u a tion pur poses. CAPM is widely taught in most un der -
grad u ate cor po rate fi nance classes. Even though its weak nesses have been doc u mented,
prac ti tio ners are typ i cally left with no easy al ter na tive to re place it with. There fore, al most
by de fault, it is gen er ally ac cepted.

The use of Fama and French’ model can be used in the man age ment and the eval u a -
tion of port fo lios. Many bro ker age firms, fi nan cial in sti tu tions, and fi nan cial con sult ing
firms can de velop their own model to aid their in vest ment de ci sion mak ing pro cess. These
mod els have be come in creas ingly pop u lar be cause they al low risk to be more tightly con -
trolled and they al low the in ves tor to pro tect against spe cific types of risk, to which, he or
she is par tic u lar sen si tive, or to make spe cific bets on cer tain types of risk.

It is im por tant to know that the ma jor rea son for test ing Fama and French’ model
(1992) is to an a lyze the re la tion be tween sys tem atic risk and av er age re turns of port fo lios,
as well as, the re la tion be tween un sys tem atic risk, mea sured by the firm size and
book-to-mar ket eq uity ra tio, and av er age re turns.

The find ings of this study, which in di cate that there are vari ables -oth ers than beta-
that ex plain better the cross-sec tion of av er age stock re turns, sug gest that the model of
Fama and French can be used widely.

In this sur vey, an at tempt was made to be as pre cise as pos si ble. How ever, there
were some draw backs dur ing the data col lec tion pro cess. For an im proved and more com -
pleted ex am i na tion of the Greek stock mar ket, a larger sam ple pe riod is needed. The lack
of in for ma tion from the Ath ens Stock Ex change data bank is due to the fact that most of the 
data are not com put er ized. This is the main rea son for re strict ing the sam ple pe riod to 8
years.

It is ob vi ous that much has yet to be done to un der stand the na ture of stock re turns.
As a first step, ad di tional vari ables like earn ings-price ra tio, le ver age, and cash flow-price
ra tio can be in cluded in a sim i lar anal y sis. Then, pro posed rea sons for anom a lous find ings
can be fur ther elab o rated. De pend ing on the avail abil ity of data, in ves ti ga tion of in ves tor
pro file in dif fer ent time pe ri ods and stocks may yield in ter est ing clues.

Fur ther more, the ap pli ca tion of dif fer ent data in ter vals to monthly data, and the dif -
fer ent time pe ri ods be tween sam pling the vari ables and us ing them to test re turns could
also be used. The pos si ble in flu ence of sam pling bias can not be ig nored here, es pe cially in
light of the fact where the search cri te ria give a sam ple that may be too small to be truly re -
flec tive of the en tire mar ket. So, a fur ther re search could in volve anal y sis of a lon ger sam -
ple pe riod, al though, Chan, Hamao, and Lakonishok (1991) ar gue that a sam ple pe riod of
twenty to thirty years may not be long enough to jus tify the use of ex post data as prox ies
for mar ket ex pec ta tions.
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AP PEN DIX

TA BLE I
Port fo lios formed ac cord ing to ME (size) and then ac cord ing to Pre- Ranking b from July 1993 to

June 2001.
In June of each year t, 9 port fo lios are formed on the ba sis of ME and pre-rank ing bs of in di vid ual stocks.
ME1 is the small est size port fo lio and ME3 is the larg est size port fo lio, while b1 and b3 are the small est
and the larg est pre-rank ing b port fo lios, re spec tively (here and in all other ta bles). Panel A pres ents the
av er age monthly re turns which are the time-se ries av er age of the monthly equal-weighted port fo lio
re turns, in per cent. Panel B shows the post-rank ing bs es ti mated from time-se ries re gres sions of the full
sam ple pe riod from July 1993 to June 2001. Panel C pres ents the av er age size which is the time-se ries
av er age of monthly av er ages of ln(ME) for stocks in the port fo lio in June of each year. ME de nom i nated
in mil lion of drach mas.

PANEL A: Average Monthly Returns

ß1 ß2 ß3

ME1 -0.14 0.21 -1.36

ME2 -1.06 -0.96 -2.52

ME3 -1.27 -2.16 -2.69

PANEL B: Post ranking ßs

ß1 ß2 ß3

ME1 0.82 0.88 0.94

ME2 0.92 0.95 1.07

ME3 0.88 0.82 1.08

PANEL C: Average Size ln(ME)

ß1 ß2 ß3

ME1 15.33 15.37 15.49

ME2 16.87 16.81 16.89

ME3 18.39 18.28 18.21

TA BLE II
Prop er ties of Port fo lios formed on Size

In June of each year t we form 3 port fo lios ac cord ing to ME. The av er age re turn is the time-se ries av er age 
of the monthly equal-weighted port fo lio re turns, in per cent. ln(ME) and ln(BE/ME) are the time-se ries
av er ages of the monthly av er age val ues of these vari ables. b is the time-se ries bs of the monthly
port fo lios.

Portfolios Formed on Size

ME1 ME2 ME3

Re turn -0.43 -1.51 -2.04

beta 0.88 0.98 0.92

ln(ME) 15.40 16.86 18.29

ln(BE/ME) -14.27 -15.35 -16.33
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TA BLE III
Prop er ties of Port fo lios formed on Pre- Ranking bs

Pre-rank ing bs are es ti mated for each stock us ing monthly data for the pre vi ous 36 months and then stocks 
are ranked ac cord ing to these es ti mated betas for each month. The ranked stock sam ple is di vided into 3
port fo lios in June of each year t. The av er age re turn, b, ln(ME), and ln(BE/ME) have the same mean ing as 
in Ta ble II.

Prop er ties of Port fo lios formed on Pre- Ranking bs

ß1 ß2 ß3

Re turn -0.50 -1.31 -2.04

beta 0.88 0.86 1.02

ln(ME) 16.68 16.76 16.94

ln(BE/ME) -15.24 -15.27 -15.32

TA BLE IV
Prop er ties of Port fo lios formed on BE/ME ra tio

At the end of each year t-1, 3 port fo lios are formed on the ba sis of ranked val ues of book-to-mar ket eq uity 
ra tio. The ac count ing ra tio is mea sured us ing mar ket eq uity (ME) in De cem ber of year t-1. Firm size
ln(ME) is mea sured in June of year t, with ME de nom i nated in mil lion of draxmas. We cal cu late each
port fo lio’s monthly equal-weighted re turn from July of year t to June of year t+1, and then re form the
port fo lios at the end of year t. The av er age re turn is the time-se ries av er age of the monthly
equal-weighted  port fo lio re turns, in per cent. Ln(ME) and ln(BE/ME) are the time-se ries av er ages of the
monthly av er age val ues of these vari ables. b is the time-se ries bs of the monthly port fo lios.

Portfolios Formed on BE/ME

BE/ME1 BE/ME2 BE/ME3

Re turn -1.55 -1.31 -0.90

beta 0.89 0.94 0.92

ln(ME) 17.77 16.82 15.62

ln(BE/ME) -16.64 -15.29 -13.69
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TA BLE V
Port fo lios formed ac cord ing to ME (size) and then ac cord ing to BE/ME ra tio from July 1993 to

June 2001.
In June of each year t, 9 port fo lios are formed on the ba sis of ME and BE/ME ra tio. BE/ME1 and
BE/ME3 are the small est and the larg est book-to-mar ket eq uity port fo lios, re spec tively. The av er age
monthly re turn (Panel A) is the time-se ries av er age of the monthly equal-weighted port fo lio re turns, in
per cent. The post-rank ing bs of the size-BE/ME port fo lios (Panel B) are es ti mated from time-se ries
re gres sions of the full sam ple pe riod from July 1993 to June 2001. Panel C pres ents the av er age size
which is the time-se ries av er age of monthly av er ages of ln(ME) for stocks in the port fo lio in June of each
year.

Panel A: Average Monthly Returns

BE/ME1 BE/ME2 BE/ME3

ME1 0.17 -0.78 -0.51

ME2 -1.14 -1.77 -1.65

ME3 -1.42 -2.34 -2.46

Panel B: Post- Ranking ßs

BE/ME1 BE/ME2 BE/ME3

ME1 0.81 0.95 0.90

ME2 0.98 0.92 1.03

ME3 0.91 0.96 0.92

Panel C: Average Size ln(ME)

BE/ME1 BE/ME2 BE/ME3

ME1 15.73 15.43 14.96

ME2 16.97 16.84 16.75

ME3 18.66 18.10 17.97
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TA BLE VI
Av er age Slopes,  (t-sta tis tics), and (p-val ues) from Month-by-Month Re gres sions of Stock Re turns

on b, Size, and Book-to-Mar ket Eq uity from July 1993 to June 2001.
Cross-sec tional re gres sions of stock re turns on beta, size, and book-to-mar ket eq uity are run for each
month in the pe riod of 1993-2001. The av er age slope is the time-se ries av er age of the monthly re gres sion
slopes and the t-sta tis tic is the av er age slope di vided by its time-se ries stan dard er ror (t-sta tis tics are in
pa ren the ses). The ad justed R2 is the pro por tion of de pend ent vari able, which is ex plained by the vari a tions 
of the in de pend ent vari able.

Model In ter cept Beta ln(ME) ln(BE/ME) R2 ad justed F sig.

1
t- statistics
p- value

4.79
(1.63)
(0.14)

-6.596
(-2.10)
(0.07)

0.2995 0.07

2
t- statistics
p- value

8.08
(2.24)
(0.06)

-0.56
(-2.61)
(0.03)

0.422 0.03

3
t- statistics
p- value

9.63
(1.98)
(0.09)

0.72
(2.26)
(0.06)

0.34 0.06

4
t- statistics
p- value

11.72
(3.68)
(0.01)

-5.35
(-2.37)
(0.06)

-0.48
(-2.85)
(0.03)

0.65 0.02

5
t- statistics
p- value

14.22
(3.61)
(0.01)

-5.97
(-2.67)
(0.04)

0.65
(2.81)
(0.03)

0.65 0.02

6
t- statistics
p- value

-0.13
(-0.02)
(0.99)

-2.33
(-1.63)
(0.15)

-2.48
(-1.25)
(0.26)

0.47 0.06

7
t- statistics
p- value

11.93
(1.21)
(0.28)

-5.39
(-1.64)
(0.16)

-0.44
(-0.25)
(0.81)

0.05
(0.02)
(0.98)

0.58 0.06
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