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Abstract. Size and book to market ratio are both highly correlated with the
average returns of common stocks. Fama and French (1993) argue that these
effects are proxies for factors of risk. In this study, we test the three factor model
of Fama and French and the Characteristic Model of Daniel and Titman (1997)
on The French Stock Market. The sample is from July 1976 to June 2001. Yearly,
we rank, independently, all stocks by size and book to market ratio. Then, we
make another classification based on ex-ante HML, SMB or Mkt loadings. To
test the two models, we use Daniel and Titman methodology to construct our
characteristic-balanced portfolios. The characteristic-based model predicts that
these portfolios should have an average return of zero. The factor model says
that these returns should be positive. Our results reject the factor model with
characteristic balanced portfolios that load on the HML, SMB and MKt factors.
Moreover, the three factor model predicts that the intercepts of regressions of the
returns of these characteristic-balanced portfolios on the Fama and French factor
portfolios are indistinguishable from zero. In contrast, the alternative hypothesis
of the characteristic model says that these intercepts should be negative. Our
results are consistent with the factor pricing model and inconsistent with the
characteristic-based pricing model. Because the size and the value premiums are
relatively small, our conclusions must be interpreted carefully. In contrast, market
premium allows more powerful tests of the two models.

Introduction

The Capital Asset Pricing Model CAPM (Sharpe 1964 [35], Lintner 1965 [25],
Mossin 1966 [31] and Black 1972 [6])is the first model in asset pricing. It is the most
widely used model because of its simplicity. It assumes that investors respect the
Markowitz mean-variance criterion in choosing their portfolios. The beta revolution
has had significant impact on the academic and non-academic financial community.
Other factor pricing models attempted to explain the cross-section of average asset
returns [The Inter-temporal Capital Asset Pricing Model (Merton 1973 [28]), The
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Arbitrage Pricing Model (Ross 1976 [33]) and the inter-temporal capital asset pric-
ing model based on consumption (Rubinstein 1976 [34], Lucas 1978 [26], Breeden
1979 [7], Mehra and Prescott 1985 [27] among others 1)].

The well-known prediction of the CAPM is that the expected excess return on
an asset equals the β of the asset times the expected excess return on the market
portfolio, where the β is the covariance of the asset’s return with the return on
the market portfolio divided by the variance of the market return. Roll (1977) [32]
argued that the model is not testable because the tests involve a joint hypothesis
on the model and the choice of the market portfolio. On the other hand, many
patterns emerge from empirical studies which are not explained by the CAPM;
such as: expected returns and price to earnings ratio have a positive relation (Basu
1977 [4]), small capitalisations have higher expected returns than big capitalisations
(Banz 1981 [2]), there is a positive relation between the level of debt and stock returns
(Bhandari 1988 [5]) and the book to market ratio is considered as an explanatory
variable in stock returns (Chan, Hamao and Lakonishok 1991 [9] and Fama and
French 1992 [16] on Japanese and American markets respectively).

In our study, we compare the Three Factor Asset Pricing Model of Fama and
French(1993) [17] and the Characteristic Model of Daniel and Titman(1997) [12] in
explaining stock returns in the case of France. Fama and French argue that stock
returns can be explained by three factors: market, book to market ratio and size.
Their model summarizes earlier results (Banz (1981) [2], Huberman and Kandel
(1987), Chan and Chen (1991) [8]). However, it is much debated: To be a compen-
sation for risk in a multi-factor version of Merton’s (1973) Inter-temporal Capital
Asset Pricing Model (ICAPM) or Ross’s (1976) Arbitrage Pricing Theory (APT),
factors must be related to state variables which justify a risk premium.

A competing model of the three factor model of Fama and French is the model
of the characteristics of the firm of Daniel and Titman (1997) [12]. Indeed, Daniel
and Titman give a different interpretation for the relation between book to market
ratio and stock returns. They reject the assumption of “factor of risk” in favor of
the model of “the characteristics of the firm”: A low book to market ratio, which is
one of the characteristics of the large firms, causes a low stock returns which does
not, necessarily, correspond to a risk. They show the superiority of their model in
comparison to that of three factors of Fama and French. However, Davis, Fama and
French (2000) [15] show that this interpretation is specific to the period of study and
confirm the results of the three factor model. In the same way, Lewellen (1999) [24]
confirms the superiority of the model of Fama and French (1993) compared to the
model of Daniel and Titman (1997).

This paper tests the three factor model of Fama and French (1993) and the char-
acteristic model of Daniel and Titman(1997) in the case of France for a one quarter
century period. Our study extends the asset pricing tests in two ways: (a) We ex-
pand the test of the three factor model to the French market for a long period. Even
it would exist such a test, this is the first study that considers twenty five years.

1J. H. Cochrane (2001) [11]documented that: �...all factor models are derived as specializations
of the consumption-based model. Many authors of factor model papers disparage the consumption-
based model, forgetting that their factor model is the consumption-based model plus extra assump-
tions that allow one to proxy for marginal utility growth from some other variables.� p151
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So our results are useful because they are an out of sample test of the three factor
model. The main result says that the three factor model explains the common vari-
ation and the cross-section of stock returns, (b) We compare the three factor model
and the characteristic model. This is the first study that makes such a comparison
for the French market. Our results, which replicate the Daniel and Titman (1997)
tests, fail to reject the Fama and French three factor model.

In the next section, we expose the theoretical framework of our study. Method-
ology used and database considered are discussed in the second part of the paper.
In sections three and four, we summarize results and then we will conclude.

1. Theoretical framework: The Three factor Model vs.
Characteristic Model

1.1. The three factor model. The basic idea of Fama and French (1993) [17] is:
the size and book to market ratio are considered as factors of risk that we must
remunerate. The inconditionnelle version 2of the model is expressed in the following
equation:

E(Ri)−Rf = ßi(E(RM )−Rf ) + siE(SMB) + hiE(HML)

with:
E(Ri): expected stock return.
Rf : risk free rate.
E(RM ): expected return of market portfolio.
E(SMB): Small Minus Big : is the difference between the equal-weight averages

of the returns on the three small stock portfolios and the three big stock portfolios.
E(HML): High book to market Minus Low book to market : is the difference

between the return on a portfolio of high book to market stocks and the return on
a portfolio of low book to market stocks, sorted be neutral with respect to size.

ßi, si, hi: are factor loadings.
Indeed, on the basis of two criteria, size and book to market (BE/ME), Fama and

French construct twenty five portfolios, from a sample of the stocks of the NYSE,
AMEX and NASD over 366 months (From June 1963 to December 1993). Monthly
stock returns show a superiority of stocks of small capitalization and high book to
market ratio, compared to the stocks of big capitalizations and low book to market
ratio. This is why, they made the following regression:

Ri −Rf = αi + ßi(RM −Rf ) + siSMB + hiHML + εi

The results show that the coefficient αi is:(i)Negative for portfolios located in the
extreme quantiles of the stocks of small capitalizations and low ratio book to market
and (i)Positive for portfolios located in the extreme quantiles of the stocks of big
capitalizations and high book to market ratio. In addition to these results on the
extremes, the coefficient αi is not significantly different from zero; which makes it
possible to affirm that the three factor model explains cross-section stock returns.

2The conditional version of the model authorizes a temporal variation of the rate of stock returns
and coefficients of the factors of risk.

3



Souad AJILI

There are many explications for size and book to market anomalies. They can
be summarized in the following points: The premium of the financial distress is
irrational (Lakonishok, Shleifer and Vishny (1994); Haugen (1995) and MacKinlay
(1995)). Three arguments justify it: It can express an over-reaction of the investors.
The second argument is relative to the empirical observation of low stock return of
firms with distressed financial situation, but not necessarily during period of low
rate of growth of GNP 3 or of low returns of all stocks. Lastly, diversified portfolios
of stocks with, as well high as low, ratio book to market; have the same variance of
returns.

Other researchers documented other arguments 4 which can replace the premium
of the financial distress and validate the CAPM: (a) Survivor bias(Kothari, Shanken
and Sloan (1995) [23]): But it should be noticed that even if the critic of the survivor
biais is true, it is not necessarily in favor of the CAPM (Kim (1997) [22], Barber and
Lyon (1997) [3]). (b) Data-snooping(Black (1993), Lo and MacKinlay (1995)): An
extrapolation of data can lead to false conclusions, so how we need the out-of-sample
tests. Fama and French (1996) [19] [18] reject this biais 5. Moreover, the relation
between stock returns and the book to market ratio was confirmed by: Davis (1994)
on data over a long period; Chan, Hamao and Lakonishok (1991) [9] on Japanese
data and Barber and Lyon (1997) [3] on data on the financial institutions 6, among
others. (c) Bad market proxies : Indeed, according to this argument, the model of
asset pricing to be retained is that of the CAPM and because we don’t know the
market portfolio we have anomalies. This is why, the “real” βs are not observed.
This problem is called errors-in-variables(Kim (1995, 1997) [22]).

1.2. The characteristic model. A competing model of the three factor model of
Fama and French is the model of the characteristics of the firm of Daniel and Titman
(1997) [12]. Indeed, Daniel and Titman give a different interpretation for the relation
between book to market ratio and stock returns. They reject the assumption of
“factor of risk” in favor of the model of “the characteristics of the firm”: A low book
to market ratio, which is one of the characteristics of the large firms, causes a low
stock returns which does not, necessarily, correspond to a risk.

To understand the difference between the three factor model and the character-
istic model, Daniel and Titman [13] propose the following example:“We know that
people with college degrees earn more. The question is why. One hypothesis (the

3 Gross National Product:Chen (1991) [10] advance that the expected stock returns are negatively
correlated with the present rate of growth of GNP and positively correlated with its future rate of
growth.

4we limit the presentation to three biais related to the use of the data but there exists others;
such as errors of corresponding market and countable data or look ahead bias.

5 Fama and French (1996) [19] [18] advance four arguments: the premium of the financial distress
is not special to a particular sample since it is checked for different periods. It was also the subject
of many studies made on international data. The size, book to market equity, earning to price and
cash flow ratios, indicators of expected incomes (Ball 1978), have a great utility to test models of
asset pricing like the CAPM. And in fourth point, the limited number of the anomalies excludes
the assumption ofdata-mining.

6Barber and Lyon (1997) confirmed the relation between the size, the book to market ratio and
the stock returns, published by Fama and French (1992) [16], for the financial institutions (Fama
and French considered only the non-financial firms).
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characteristic model) might be that getting a degree enhances your earning power.
An alternative hypothesis (the factor model) is that the degree doesn’t add anything;
only IQ is valued. The reason that people with degrees earn more is that the degree
proxies for their IQ.”

To show the superiority of their model in comparison to that of three factors of
Fama and French, Daniel and Titman form two sorts of portfolios: (1)factor balanced
portfolio (FB): it consists in the purchase of portfolio of stocks of high ratio B/M
and low sensitivity to factor HML βhml and the sale of portfolio of stocks of low ratio
B/M and of the same sensitivity to factor HML βhml and (2)characteristic balanced
portfolio (CB): this portfolio has a high sensitivity to factor HML. It consists in the
purchase and the sale of stocks of high ratio B/M (the purchase and the sale are
made for the same amount). The behavior of these portfolios, with null investment,
differs according to the model considered: the average returns of portfolio CB is
null according to the characteristic model; while the factor model predicts that the
average stock returns of portfolio FB is zero.

Daniel and Titman (1997) [12] reject the factor model for the U.S. stocks. How-
ever, Davis, Fama and French (2000) [15] show that this interpretation is specific to
the period of study and confirm the results of the three factor model. In the same
way, Lewellen(1999) [24] confirms the superiority of the model of Fama and French
(1993) compared to the model of Daniel and Titman (1997)in explaining time-
varying expected returns on the U.S. market. Daniel, Titman and Wei (2000) [14]
replicate the Daniel and Titman tests on a Japanese sample and fail to reject the
characteristic model. Because of these contradictory conclusions, we give in our
study another out of sample test. We compare the Three Factor Asset Pricing
Model of Fama and French(1993) [17] and the Characteristic Model of Daniel and
Titman(1997) [12] in explaining stock returns in the case of France.

2. Size and Book to Market Sorted Portfolios

2.1. Database and methodology. We study monthly returns on stock portfolios
for France. Portfolios use all French stocks with the relevant Datastream data. We
start with 428 stocks: 157 stocks of the Premier Marché, 236 of the Second Marché
and 35 of the Nouveau Marché. Only the stocks with available market and countable
data are used; so that our sample is reduced to 294 stocks7. After eliminating stocks
with negative book to market and/or monthly returns for only one year, we obtain
our sample of 274 firms: 142 from the Premier Marché, 116 from the Second Marché
and 16 from the Nouveau Marché(Table 1). We consider the period from July 1976
to June 2001 (300 months)8.

In our study, we used the Fama and French(1993) methodology: (i)A classification
of ratio book to market : 30% of the stocks are grouped in the class of high ratio B/M,
40% of the stocks in the class of medium ratio B/M and 30% of the stocks in the
class of low ratio B/M. We consider book to market ratio of December of the year

7We have 148 stocks of the Premier Marché, 124 stocks of the Second Marché and 22 stocks of
the Nouveau Marché with monthly return, market value and book to market ratio

8Returns are calculated from July 1974 however the sample of risk free rate starts in July 1976,
so that our sample start date is July 1976.
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Table 1.

Descriptive statistics for stocks of French stock market

The sample is composed of 274 French stocks. All variables are from the database of Datastream.

Market value to Book divides the Market Value by the Net Book Value (Net Tangible Asset). For

companies which have more than one classe of equity capital, both market value and net tangible asset

are expressed according to the individual issue. Market Value is defined as the share price multiplied

by the number of ordinary shares issue. The amount in issue is updated whenever new tranches of

stock are issued or after a capital change. The table shows: the average market value used to form size

groups, the average market to book value used to form book to market groups, the number of stocks

on the whole period and the periods covered.

Premier Marché Second Marché Nouveau Marché
Market Value 2071.72 160.75 91.67
Market to Book Value 4.35 5.64 6.83
Number of Stocks 142 116 16
Period July1974/June2001 July1989/June2001 July1998/June2001

(t − 1) for the formation of the portfolios for the period from July of year (t) to
June of year (t + 1). Book to market ratio is calculated as being the reverse of
the variable Market Value To Book which appears in the database of Datastream9.
Unlike Fama and French who used the breakpoints of the ranked values of book
to market for NYSE stocks to group NYSE, Amex and NASDAQ stocks, we use
the breakpoints of the whole sample (Premier Marché, Second Marché and Nouveau
Marché)to make our classification. Like Fama and French, we do not use negative
book to market firms. (ii)A classification of size: The stocks are grouped in two
classes: the stocks of small capitalizations and the stocks of big capitalizations. We
consider the capitalization10 of June of year (t) for the formation of portfolios for
the period from July of year (t) to June of year (t+1). Unlike Fama and French who
used the median NYSE size to split NYSE, Amex and NASDAQ stocks (that’s why
the two size groups contain disproportionate numbers of stocks), we use the median
size of the whole sample (Premier Marché, Second Marché and Nouveau Marché)
to make our classification. The splits (three book to market groups and two size
groups) are arbitrary. However Fama and French (1993) [17] argued that there is no
reason that tests are sensitive to this choice.

Six portfolios (HS, HB, MS, MB, LS, and LB) are formed with the intersection of
the two preceding classifications, made independently. The monthly returns of each

9Market value to Book divides the Market Value by the Net Book Value (Net Tangible Asset).
For companies which have more than one classe of equity capital, both market value and net tangible
asset are expressed according to the individual issue.

10Market Value is defined as the share price multiplied by the number of ordinary shares issue.
The amount in issue is updated whenever new tranches of stock are issued or after a capital change.
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portfolio corresponds to the value-weight monthly returns of the stocks:

Rp,t =
n∑

i=1

ωi,t ∗Ri,t

Where:Rp,t: is the value-weight monthly return of portfolio p in month t. Ri,t: is
the monthly return of stock i of portfolio p in month t. ωi,t: is the ratio of market
value of stock i on total value market of portfolio p in month t. n: is the number of
stocks of portfolio p.

In our study, the risk free interest rate used is the monthly equivalent rate to:
Short term interest rate for the period from July 1976 to January 1981, Money
market, one month, rate from February 1981 to January 1987, PIBOR from February
1987 to December 1998 and EURIBOR from January 1999 to June 2001.

Table 2.

Descriptive statistics for six stock portfolios formed from independent
sorts on size and book to market: From July 1976 to June 2001 (300

months)

The sample is composed of 274 French stocks. The six size-book to market portfolios are formed using

the Fama and French methodology: (i)A classification of ratio book to market : 30% of the stocks are

grouped in the class of high ratio B/M, 40% of the stocks in the class of medium ratio B/M and 30%

of the stocks in the class of low ratio B/M. We consider book to market ratio of December of the year

(t− 1) for the formation of the portfolios from July of year (t) to June of year (t + 1). Book to market

ratio is calculated as being the reverse of the variable Market Value To Book which appears in the

database of Datastream. Like Fama and French, we do not use negative book to market firms. (ii)A

classification of size: The stocks are grouped in two classes: the stocks of small capitalizations and

the stocks of big capitalizations. We consider the capitalization of June of year (t) for the formation of

portfolios from July of year (t) to June of year (t + 1). Capitalisation is the Market Value, defined as

the share price multiplied by the number of ordinary shares, of Dtastream.

Book to Market equity quintiles
Size L M H

Average of annual averages of firm size
S 128.44 132.78 106.66
B 2366.71 1743.05 1346.68

Average of annual Book to Market ratios
S 0.083 0.571 1.353
B 0.138 0.545 1.268

Average of annual number of firms in portfolio
S 11.1 20.8 22.4
B 21.1 22.4 10.2
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Table 2 shows that the portfolios in the smallest size quintile and the lowest book
to market quintile and these in the biggest size quintile and the highest book to
market quintile contain, on average, less stocks than other portfolios. Like table 1
in Fama and French(1993) [17], in the smallest (biggest) size quintile, the number of
stocks increases (decreases) from lower to higher book to market portfolios. Table 1
shows that stocks of Second Marché and Nouveau Marché have, on average, the
smallest market value and the highest market to book value. This pattern has as a
consequence that these stocks tend to be in the small and low B/M portfolio. Most
stocks of big and high B/M portfolio are from Premier Marché because they have,
on average, the biggest market value and the lowest market to book value.

2.2. Empirical Results:Three Factor Regressions. From the equation of the
three factor model of Fama and French, we have three explanatory variables: Market,
HML and SMB:

Ri −Rf = αi + ßi(RM −Rf ) + siSMB + hiHML + εi

Two portfolios, HML and SMB, are formed from the six portfolios presented
above. Indeed, the monthly stock returns of portfolio HML correspond to the differ-
ence between the average monthly stock returns of the two portfolios of high B/M
ratio (HS and HB) and the average monthly stock returns of the two portfolios of
low B/M ratio (LS and LB): HML = {(HS + HB)− (LS + LB)}/2.

As for the monthly stock returns of portfolio SMB, it corresponds to the dif-
ference between the average monthly stock returns of the three portfolios of small
capitalization (HS, MS and LS) and the average monthly stock returns of the three
portfolios of high capitalization (HB, MB and LB): SMB = {(HS + MS + LS) −
(HB + MB + LB)}/3. The market portfolio is the value-weight returns of all the
stocks (stocks are weighted by their market value).

For the dependent variable of our time-series regressions, we consider stock port-
folio returns. Indeed, we regress monthly returns of the following portfolios: the six
portfolios HS, HB, MS, MB, LS and LB, a portfolio with high B/M ratio (high B/M
equity portfolio) which corresponds to the average of returns of two portfolios of high
B/M ratio (HS and HB), or HB/M = (HS + HB)/2 and a portfolio with low B/M
ratio (low B/M equity portfolio) which corresponds to the average of returns of two
portfolios of low B/M ratio(LS and LB), or LB/M = (LS + LB)/2.

Table 3 summarizes returns of the dependent and explanatory variables in the time
series regressions. The average excess returns of the eight stock portfolios considered
range from 0.83% to 1.33% per month. The positive relation between average returns
and book to market equity is confirmed in the smallest size quintile because average
returns increase with book to market ratio11. Like Molay (1999) [29], in every book

11In a first publication on the French market (204 stocks) for the period from July 1992 to June
1997, Molay (1999) [29] confirms the negative relation between size and average return, however he
does not found any relation between book to market ratio and average return. Standard deviation
of excess stock portfolio returns in his study are less than these of our sample. In his thesis [30],
he considered the period from July 1988 to June 1998 (120 months) for an average of 250 stocks
and he confirmed the negative size/average returns relation for only high book to market classes
and the positive book to market/average returns relation for only small capitalisations.
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Table 3.

Summary statistics for the monthly dependent and explanatory returns
(in percent): From July 1976 to June 2001 (300 months)

The sample is composed of 274 French stocks. The six size-book to market portfolios are formed using

the Fama and French methodology, as described in table 2. For the dependent variables, we consider

excess monthly returns of the following portfolios: the six portfolios HS, HB, MS, MB, LS and LB, a

portfolio with high B/M ratio which corresponds to the average of returns of two portfolios of high B/M

ratio (HS and HB), or HB/M = (HS + HB)/2 and a portfolio with low B/M ratio which corresponds

to the average of returns of two portfolios of low B/M ratio(LS and LB), or LB/M = (LS + LB)/2.

The table gives average monthly excess returns, standard deviation and t-statistic for means (to test

wether mean is different ro not from zero) of these eight portfolios. We have three explanatory variables:

Market, HML and SMB. Indeed, the monthly stock returns of portfolio HML correspond to:HML =

{(HS + HB) − (LS + LB)}/2. As for the monthly stock returns of portfolio SMB, it corresponds to:

SMB = {(HS +MS +LS)− (HB +MB +LB)}/3. The market portfolio is the value-weight returns of

all the stocks. The table gives correlations, average monthly returns, standard deviation and t-statistic

for means of these three explanatory variables.

Dependent variables: excess returns per month (in percent)
Mean Standard Deviation t-Statistic

SL 0.91 8.37 1.893
SM 1.03 6.95 2.585
SH 1.33 7.12 3.251
BL 0.87 6.65 2.288
BM 1.22 6.29 3.383
BH 0.87 7.69 1.966
LB/M 0.89 6.73 2.306
HB/M 1.10 6.73 2.845

Explanatory variables: correlation and excess returns per month (in percent)
Correlations

Mktpond. HML SMB
Mktpond. 1.00
HML -0.015 1.00
SMB -0.131 -0.243 1.00

Explanatory returns
Mktpond. HML SMB

Mean 1.045 0.208 0.103
Standard Deviation 6.17 4.95 4.06
t-statistic for means 2.932 0.729 0.442
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to market quintile but the medium, average returns tend to decrease with the size
which confirms evidence that there is a negative relation between size and average
return. All excess returns of portfolios have high standard deviations (greater than
6% per month). The low (high) book to market portfolio has an average annual
return of 11.31% (14.10%). Fama and French (1998) [20]12 documented an annual
excess returns of 9.46% and 17.10% for, respectively, low and high book to market
portfolios in the case of France. All portfolios, but SL and BH (which have the
smallest number of stocks), produce average excess returns that are more than two
standard errors from zero.

Table 3 shows also average values of explanatory variables. These values give
the average risk premiums for the common factors in returns. The average value
of excess returns of market portfolio is 1.045% per month with 2.932 t-statistic.
This is large compared to Fama and French (1993) in the US-case (only 0.43% with
1.76 standard errors from zero) and Molay (2001) in the French case (0.61% with
1.36 standard errors from zero13. However, Fama and French (1998) documented
an average annual value for the market portfolio in the French case about 11.26%
(0.89% per month) and Heston, Rouwenhorst and Wessels (1999) [21] 14about 1.21%
per month. The average HML return is only 0.208% per month with a marginal 0.729
standard errors from zero. The size factor SMB produces an average premium of
0.103% per month, however the t-statistic is less than two (0.442).

Because the size and the value premiums are relatively small, we can not produce a
conclusive contest between the risk model and the characteristic model. In contrast,
market premium allows more powerful tests of the two models.

Like Fama and French (1993), Table 3 shows that HML portfolio returns have
negative correlation with excess market and SMB portfolio returns (-0.015 and -
0.243 respectively). Unlike Fama and French (1993), SMB and market portfolio
have negative correlation. Molay (1999) documented that this negative correlation
between SMB portfolio and market portfolio can be explained by the fact that
market portfolio is value weighted. When we consider an equal weighted portfolio,
this correlation become positive (and it is about 0.165 for our sample and 0.13 in
Molay’s 1999 study)15.

On the basis of the adjusted R2 criterion, we can affirm that the three factor model
captures common variation in stock returns16. Indeed, for the eight portfolios, we
obtained an average adjusted R2 about 90.5%. Our results are better than these
of Molay (2001) who obtained an average adjusted R2 of 82.0% with the three

12Fama and French (1998) [20] study the case of France for the period from July 1975 to June
1995. There sample has, on average, 108 stocks

13Molay (1999) documented an average excess return for the market portfolio of only 0.31%.
14Heston, Rouwenhorst and Wessels (1999) [21] study the case of France (among 12 European

countries) for the period from 1978 to 1995. There sample has 418 stocks
15The appendix shows the monthly excess returns of the three explanatory variables for the

period from July 1976 to June 2001.
16For further results on the comparaison between the three factor model and the CAPM, see

Ajili (2002) [1].
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Table 4.

Regressions of monthly excess returns of portfolios formed from
independent sorts on size and book to market: From July 1976 to June

2001 (300 months)

The sample is composed of 274 French stocks. The six size-book to market portfolios are formed

using the Fama and French methodology, as described in table 2. The monthly returns of each
portfolio corresponds to the value-weight monthly returns of the stocks:Rp,t =

∑n
i=1 ωi,t ∗Ri,t.

We have three explanatory variables: Market, HML and SMB, as described in table 3. The

risk free interest rate used is the monthly equivalent rate to: Short term interest rate for the
period from July 1976 to January 1981, Money market, one month, rate from February 1981

to January 1987, PIBOR from February 1987 to December 1998 and EURIBOR from January

1999 to June 2001. The following table presents, for each portfolio, the slopes and their t
statistics (between brackets), and R2 adjusted of time-series regressions. We regressed monthly

returns of eight portfolios according to:

FF3FM : Ri − Rf = αi + βi(RM − Rf ) + siSMB + hiHML + εi.

FF3FM

Ptf. α β s h Adj.

R2

SL
-0.001 0.989 0.970 -0.538 0.844
(-0.551) (31.589) (19.764) (-13.471)

SM
-0.001 1.012 0.773 0.256 0.893
(-1.151) (47.038) (22.932) (9.353)

SH
0.000 0.971 0.950 0.633 0.948
(0.967) (63.103) (39.418) (32.274)

BL
-0.000 0.991 -0.209 -0.277 0.928
(-0.738) (58.590) (-7.881) (-12.866)

BM
0.001 0.973 0.091 0.076 0.901
(1.598) (51.976) (3.110) (3.195)

BH
-0.002 1.009 -0.189 0.553 0.821
(-1.448) (32.751) (-3.919) (14.075)

LB/M
-0.000 0.990 0.381 -0.407 0.953
(-1.071) (71.317) (17.497) (-23.033)

HB/M
-0.000 0.990 0.381 0.593 0.952
(-1.071) (71.317) (17.497) (33.506)

factor model17. The market βs are all more than 31 standard errors from zero and
adjusted R2 ranges from 82.1% to 95.3%. Moreover, HML slopes are related to book
to market ratio. For, as big as small, capitalisations; they increase from negative
values for the lowest book to market quintile to positive values for the highest book
to market quintile. Their t-statistics are greater than three. Similarly, SMB slopes
are related to size. In every book to market quintile, they decrease from small to
big capitalisation. They are more than three standard errors from zero.

17Molay (1999) obtained an average adjusted R2 of 79.7% with the three factor model
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Fama and French (1993) argue that the multi-factor asset pricing models of Mer-
ton (1973) and Ross (1976) imply a simple test of whether the set of explanatory
variables suffice to describe the cross-section of average returns: intercepts of time-
series regressions should be close to zero. In all cases, intercepts are below two
standard errors from zero18. To sum up our results, we can say that the regressions
of the three factor model absorb common time-series variation in returns (slopes and
adjusted R2 values). Moreover, because of intercepts which are close to zero, they
explain the cross-section of average returns.

3. Size, Book to Market and HML Factor Loadings Sorted Portfolios

3.1. Database and Methodology. Like Daniel and Titman, we use ex-ante ob-
servable information to estimate expected future HML factor loading of stocks. We
regress each stock’s returns on the three factor portfolios (Market, HML and SMB)
for the period -42 to -7 relative to the portfolio formation date. Both Daniel and
Titman [12] and Fama, French and Davis [15], use special factor portfolios to cal-
culate the preformation factor loadings. They consider constant weights of June of
year t to returns from date -42 to -7. However, Fama, French and Davis [15] report
that using the variable-weight factors to estimate preformation risk loadings has lit-
tle effect on the results. In our study, we use the Fama and French factor portfolios
with variable weights to estimate preformation factor loadings.

The number of stocks having size, book to market and HML factor loading clas-
sification is 197 stocks. The hole period covered is from July 1980 to June 2001 (21
years). Based on independent size and book to market sorts, we place stocks into
four groups19. Each of the four groups is subdivided into two portfolios based on
preformation HML slopes. Because the number of stocks is not large, we form two
rather than five (Daniel and Titman [12]) or three (Fama, French and Davis [15])βhml

portfolios for each size-B/M group. We obtain 8 portfolios. The lowest number of
stocks in our 8 portfolios is one stock and the highest one is 28 stocks. Only low
book to market and small capitalisation (LS) portfolios, with low and high HML
slopes, have one stock for one year (July 1990 to June 1991).

Table 5 summarizes the descriptive statistics for the 8 portfolios. The results
reveal a positive relation between average monthly excess return and ex-ante factor
loading rankings for high book to market portfolios. The difference between the
average returns of low and high factor loading portfolios is 0.2 percent per month
for high book to market and small stocks (HS) and 0.7 percent per month for high
book to market and large stocks (HB). However, this positive relationship is reversed
for low book to market portfolios because in this book to market group, low factor
loading portfolios have, on average, monthly excess returns higher than high factor
loading ones .

The three factor risk model predicts that the high factor loading portfolios have
higher average returns than low factor loading portfolios. However, Daniel and
Titman [12] explain this positive relation between mean excess returns and factor

18Molay, (1999)and (2001), obtained two regressions of the three factor model out of nine where
intercepts are more than two standard errors from zero.

19to make size and book to market classifications, we use breakpoints of the whole market.
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Table 5.

Descriptive statistics for the 8 portfolios formed on the basis of size,
book to market and HML factor loadings: From July 1980 to June 2001

The sample is composed of 197 French stocks. The four size-book to market portfolios are formed using

the Fama and French methodology: we rank all stocks by their book to market ratio of December of

the year (t − 1) and their capitalization of June of year (t). Our database is Datastream. Each of the

stocks in these four portfolios is then sorted into one of two sub-portfolios based on their HML loadings

in the regression: Ri − Rf = αi + βMkt(RMkt − Rf ) + βSMBRSMB + βHMLRHML. Like Daniel

and Titman, we use ex-ante observable information to estimate expected future HML factor loading of

stocks. We regress each stock’s returns on the three factor portfolios for the period -42 to -7 relative

to the portfolio formation date. We use the Fama and French factor portfolios with variable weights

to estimate preformation factor loadings, as is described in section 2.2. This table presents the average

number of stocks, the mean and standard deviation of the monthly excess returns of the 8 portfolios

formed on the basis of size, book to market and the estimated factor loadings on the HML portfolio,

for the period from July 1980 through June of 2001.

Char. Prot. Factor Loading Portfolio
BM SZ Low High

Average number of stocks in each portfolio
L S 3.8 3.8
L B 13.4 13.4
H S 11 11
H B 8.8 8.8

Average monthly excess returns
L S 0.016 0.009
L B 0.010 0.008
H S 0.013 0.015
H B 0.008 0.015

Standard deviation of monthly excess returns
L S 0.118 0.074
L B 0.063 0.062
H S 0.075 0.076
H B 0.067 0.077

loadings as follows: when we sort stocks on the HML factor loading, we may pick
up variation in the book to market ratio. Like them, we examine this possibility
by calculating the average book to market ratios and the sizes of each of the 8
portfolios. At each yearly formation date, the average book to market ratios and
sizes, presented in table 6, are calculated relative to the median French market.

Like Daniel and Titman, we find some covariation between the average book to
market ratio and the HML factor loading, especially for the high book to market

13
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Table 6.

Average book to market and size of test portfolios

The sample is composed of 197 French stocks. The four size-book to market portfolios are formed using

the Fama and French methodology: we rank all stocks by their book to market ratio of December of

the year (t−1) and their capitalization of June of year (t). Our database is Datastream. Each of the
stocks in these four portfolios is then sorted into one of two sub-portfolios based on their HML loadings

in the regression: Ri − Rf = αi + βMkt(RMkt − Rf ) + βSMBRSMB + βHMLRHML. Like Daniel

and Titman, we use ex-ante observable information to estimate expected future HML factor loading of
stocks. We regress each stock’s returns on the three factor portfolios for the period -42 to -7 relative

to the portfolio formation date. We use the Fama and French factor portfolios with variable weights
to estimate preformation factor loadings, as is described in section 2.2. At each yearly formation date,

the average size and book to market for each portfolio is calculated using value weighting:

SZt =
1∑

i MEi,t

∑
i

ME2
i,t

BMt =
1∑

i MEi,t

∑
i

MEi,tBMi,t.

Then at each point, and are divided by the median market equity and median book to market of French

market. The two time series are then averaged to get numbers that are presented in the table below.

Char. Prot. Factor Loading Portfolio
BM SZ Low High

Book to market relative to median
L S 0.606 0.623
L B 0.456 0.573
H S 1.810 2.115
H B 1.407 2.017

Market equity relative to median
L S 0.650 0.668
L B 30.150 20.321
H S 0.548 0.615
H B 14.013 15.128

portfolios. Indeed, HB portfolio (high book to market and large stocks) has the
strongest covariation, which has also the strongest positive relation between factor
loadings and returns. For low book to market portfolios, the average book to market
is roughly constant. Moreover, we have no regular pattern for mean size.

The results reported in tables 5 and 6 indicate that the weak positive relation
between average excess returns and factor loading for HB portfolios can be explained
by the covariation between factor and characteristic. Otherwise, there is no signif-
icant relation between factor loadings and returns. Daniel and Titman report that
this pattern suppose that the preformation factor loadings are good predictors of
post-formation loadings. We will show that it is the case for our sample (table 7).

In table 7, we report the three factor regressions applied to each of the 8 test
portfolios. The market βs are all more than 14 standard errors from zero and
adjusted R2 ranges from 61.0% to 86.3%. Moreover, HML slopes are related to
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Table 7.

Regressions for portfolios formed from sorts on size, book to market
and HML slopes: July 1980 to June 2001 (252 months)

Portfolios are formed based on size, book to market and preformation HML factor loadings. At
the end of June of each year t, we allocate stocks to two size groups (small S and big B) based

on their June market capitalisation. We allocate stocks in an independent sort to two book to

market groups (low L and high H) based on book to market ratio of December of the preceding
year. We form four portfolios (LS, LB, HS, and HB) as the intersection of the two size and

the two book to market groups. The four portfolios are each subdivided onto two portfolios

(low l and high h)using pre-formation HML slopes. This table presents each of the coefficients
estimates and t-statistics from the following time series regression:

Ri − Rf = αi + βi(RM − Rf ) + siSMB + hiHML + εi.

Ptf. α β s h Adj. R2

LSl
0.003 1.182 1.033 -0.781 0.618
(0.827) (14.455) (8.194) (-7.323)

LSh
-0.000 0.928 0.809 0.118 0.610
(-0.312) (17.763) (10.048) (1.736)

LBl
0.000 0.959 -0.139 -0.118 0.860
(0.420) (38.003) (-3.551) (-3.560)

LBh
-0.001 0.966 -0.047 -0.086 0.863
(-1.125) (38.961) (-1.217) (-2.633)

HSl
-0.001 1.034 0.872 0.534 0.777
(-0.558) (27.185) (14.733) (10.647)

HSh
0.001 1.009 0.991 0.725 0.799
(0.497) (27.475) (17.335) (14.979)

HBl
-0.001 0.929 -0.012 0.264 0.688
(-0.646) (22.977) (-0.205) (4.951)

HBh
0.002 1.065 0.136 0.482 0.718
(1.039) (24.371) (1.996) (8.371)

book to market ratio. Indeed, for each size-HML loading group, but one, HML
slopes increase from negative values for low book to market class to positive values
for high book to market class and their t-statistics are greater than two. Similarly,
SMB slopes are related to size. In every book to market-HML loading group, SMB
slopes decrease from small to big capitalisation.

Table 7 shows also that the post-formation HML slopes do reproduce the or-
dering of the preformation slopes, so pre-formation slopes are informative about
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post-formation slopes. Indeed, within each size and book to market grouping, HML
coefficient (h) is higher for high factor loading portfolio than that of low factor load-
ing portfolio. Second, the factor model predicts that the regression intercepts should
be zero. All intercepts have t-statistics with an absolute value less than 2. This ev-
idence is in favor of the factor model. Third, the characteristic model predicts that
the intercepts of the low factor loading portfolios should be positive and that those
of the high factor loading portfolios should be negative. Our results indicate that
this is the case only for low book to market portfolios.

3.2. Empirical Results: Characteristic-Balanced Portfolios Regressions.
Like Daniel and Titman [12], our formal test of the factor model against the char-
acteristic model is based on the intercepts in the regressions of the characteristic-
balanced portfolio returns on the three factor Fama and French portfolio returns. We
calculate the returns of “characteristic-balanced” portfolios (h − l). Our version of
(h−l) portfolios is simply the difference between the returns on the high and the low
portfolio of each size-book to market group. We form four characteristic-balanced
portfolios.

Table 8.

Regressions Results for the Characteristic-Balanced Portfolios: July
1980 to June 2001

Portfolios are formed based on size, book to market and preformation HML factor loadings. At

the end of June of each year t, we allocate stocks to two size groups (small S and big B) based
on their June market capitalisation. We allocate stocks in an independent sort to two book to

market groups (low L and high H) based on book to market ratio of December of the preceding

year. We form four portfolios (LS, LB, HS, and HB) as the intersection of the two size and the
two book to market groups. The four portfolios are each subdivided onto two portfolios (low

l and high h)using pre-formation HML slopes. Our version of (h − l) portfolios is simply the

difference between the returns on the high and the low portfolio of each size-book to market
group. The average monthly returns and their t-statistic of the four portfolios are reported

here. Moreover, this table presents each of the coefficients estimates and t-statistics from the
following time series regression:

Ri − Rf = αi + βi(RM − Rf ) + siSMB + hiHML + εi.

Ptf. Mean α β s h Adj. R2

LS(h-l)
-0.007 -0.004 -0.254 -0.224 0.899 0.239
(-1.106) (-0.857) (-2.595) (-1.482) (7.045)

LB(h-l)
-0.001 -0.002 0.007 0.092 0.032 -0.003
(-0.831) (-0.958) (0.176) (1.479) (0.611)

HS(h-l)
0.002 0.002 -0.024 0.119 0.191 0.013
(0.744) (0.641) (-0.404) (1.238) (2.357)

HB(h-l)
0.006 0.004 0.136 0.149 0.218 0.031
(1.752) (1.152) (2.189) (1.539) (2.667)
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The three factor risk model predicts that the intercepts of regressions of the returns
of these characteristic-balanced portfolios on the Fama and French factor portfo-
lios are indistinguishable from zero. In contrast, the alternative hypothesis of the
characteristic model says that the intercepts in the (h− l) regressions should be neg-
ative. In addition, the characteristic-based model predicts that the average return of
characteristic-balanced portfolios should be indistinguishable from zero. The expla-
nation is that the characteristic balanced portfolios are long and short assets with
equal characteristics. However, the factor model says that these returns should be
positive because the characteristic-balanced portfolios have high loading on the HML
factor. The results of the average returns of the characteristic balanced portfolios
as well as their regressions are reported in table 8.

The mean returns of the four characteristic-balanced portfolios, reported in the
first column of table 8, reveal that two of the four portfolios have positive mean
returns. In addition, all of these means are indistinguishable from zero because
they have t-statistics below two. In other words, this pattern does not reject the
characteristic model.

In contrast, the results reported in table 8 reveal that all the intercepts from
the time-series regressions of the four characteristic-balanced portfolio returns on
the three factor returns have t-statistics below two. These results are consistent
with the factor pricing model and inconsistent with the characteristic-based pricing
model. However, because the value premium (see table 3)20 is relatively small, we
can not produce a conclusive contest between the risk model and the characteristic
model.

4. Size, Book to Market and other Factor Loadings Sorted
Portfolios

We construct a set of portfolios in the manner described in the last section. How-
ever, rather than using the preformation HML factor loading, we consider SMB and
Mkt factor loadings. The upper panels of table 9 give the intercepts, the coeffi-
cients and the associated t-statistics, for the regressions of the eight SMB factor
loadings portfolios on the three factors. The lower panels of the table provide
the intercepts, the coefficients and the t-statistics for the regression of the four
characteristic-balanced portfolio returns on the three factors.

First, the post-formation SMB slopes do reproduce the ordering of the prefor-
mation slopes, so pre-formation slopes are informative about post-formation slopes.
Second, the characteristic-balanced model suggests that the intercepts should be
negative, the results show that only two intercepts are negative, however all the
t-statistics are not large. However, again, because the size premium (see table 3)21

is relatively small, we can not produce a conclusive contest between the risk model
and the characteristic model.

20The value premium for July 1980 to June 2001, is 0.16 percent per month with t-statistic=
0.555.

21The size premium for July 1980 to June 2001, is 0.24 percent per month with t-statistic=
0.936.
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Table 9.

Regressions for portfolios formed from sorts on size, book to market
and SMB slopes: July 1980 to June 2001 (252 months)

Portfolios are formed based on size, book to market and preformation SMB factor loadings.

We form 4 portfolios (LS, LB, HS, and HB) as the intersection of the two size and the two

book to market groups. The 4 portfolios are each subdivided onto 2 portfolios (low l and high

h)using pre-formation SMB slopes. Our version of characteristic-balanced (CB) portfolios is

simply the difference between the returns on the high and the low portfolio of each size-book

to market group. The mean returns of CB portfolios are given here. This table presents

also each of the coefficients estimates and t-statistics from the following time series regression:

Ri − Rf = αi + βi(RM − Rf ) + siSMB + hiHML + εi.

Regression Results from Portfolios sorted by SMB loading
Ptf. α β s h Adj. R2

LSl
0.003 0.932 0.772 0.171 0.582
(1.196) (17.058) (9.166) (2.395)

LSh
0.001 1.156 1.029 -0.708 0.625
(0.244) (14.868) (8.591) (-6.988)

LBl
0.000 0.906 -0.157 -0.094 0.883
(0.014) (42.012) (-4.667) (-3.313)

LBh
-0.001 1.015 0.113 -0.256 0.834
(-0.616) (33.957) (2.420) (-6.499)

HSl
-0.001 0.950 0.863 0.515 0.787
(-0.617) (27.555) (16.068) (11.316)

HSh
0.001 1.085 1.008 0.739 0.804
(0.450) (28.376) (16.929) (14.661)

HBl
-0.000 0.926 -0.131 0.277 0.727
(-0.122) (24.703) (-2.250) (5.599)

HBh
0.000 1.038 0.405 0.419 0.697
(0.282) (23.630) (5.924) (7.241)

Mean and Regression Results from the CB Portfolios
Ptf. Mean α β s h Adj. R2

LS(h-l)
-0.000 -0.002 0.224 0.258 -0.879 0.229
(-0.109) (-0.470) (2.268) (1.693) (-6.822)

LB(h-l)
0.000 -0.001 0.108 0.269 -0.162 0.132
(0.154) (-0.428) (2.474) (3.960) (-2.808)

HS(h-l)
0.004 0.002 0.135 0.145 0.225 0.036
(1.278) (0.655) (2.294) (1.586) (2.898)

HB(h-l)
0.003 0.001 0.112 0.536 0.143 0.114
(1.019) (0.286) (1.893) (5.831) (1.830)
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The results presented in table 10 are the same, only we use the Mkt loadings. In
contrast to the value and the size premiums, the market premium is 1.04% per month
with t-statistic=2.93 (see table 3)22, so we can make tests between the risk model
and the characteristic model. Again, the pre-formation slopes are informative about
the post-formation slopes because the post-formation Mkt slopes do reproduce the
ordering of the preformation ones. The t-statistics for the characteristic-balanced
portfolios, which are negative but close to zero, indicate that the characteristic-based
model is rejected in favor of the factor model.

22The market premium for July 1980 to June 2001, is 1.09 percent per month with t-statistic=
2.885.
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Table 10.

Regressions for portfolios formed from sorts on size, book to market
and Mkt slopes: July 1980 to June 2001 (252 months)

Portfolios are formed based on size, book to market and preformation Mkt factor loadings.

We form 4 portfolios (LS, LB, HS, and HB) as the intersection of the two size and the two

book to market groups. The 4 portfolios are each subdivided onto 2 portfolios (low l and high

h)using pre-formation SMB slopes. Our version of characteristic-balanced (CB) portfolios is

simply the difference between the returns on the high and the low portfolio of each size-book

to market group. The mean returns of CB portfolios are given here. This table presents

also each of the coefficients estimates and t-statistics from the following time series regression:

Ri − Rf = αi + βi(RM − Rf ) + siSMB + hiHML + εi.

Regression Results from Portfolios sorted by Mkt loading
Ptf. α β s h Adj. R2

LSl
0.002 0.886 0.708 0.138 0.598
(0.798) (17.697) (9.169) (2.121)

LSh
-0.000 1.245 1.066 -0.675 0.633
(-0.056) (15.656) (8.700) (-6.512)

LBl
-0.000 0.911 -0.124 -0.118 0.858
(-0.302) (37.594) (-3.278) (-3.692)

LBh
-0.000 0.990 -0.076 -0.084 0.853
(-0.447) (37.328) (-1.858) (-2.409)

HSl
-0.000 0.920 0.977 0.673 0.774
(-0.097) (25.087) (17.114) (13.918)

HSh
-0.000 1.111 0.894 0.587 0.795
(-0.216) (28.856) (14.921) (11.565)

HBl
0.001 0.850 0.082 0.335 0.688
(0.794) (22.881) (1.431) (6.842)

HBh
-0.001 1.088 0.126 0.414 0.755
(-0.493) (27.172) (2.028) (7.840)

Mean and Regression Results from the CB Portfolios
Ptf. Mean α β s h Adj. R2

LS(h-l)
0.000 -0.002 0.359 0.359 -0.813 0.250
(0.148) (-0.456) (3.684) (2.389) (-6.406)

LB(h-l)
0.000 -0.000 0.079 0.046 0.033 0.004
(0.308) (-0.110) (1.908) (0.727) (0.616)

HS(h-l)
0.001 -0.000 0.191 -0.082 -0.085 0.035
(0.390) (-0.077) (3.088) (-0.854) (-1.048)

HB(h-l)
-0.000 -0.002 0.238 0.043 0.078 0.063
(-0.043) (-0.908) (4.395) (0.517) (1.104)
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5. Summary and conclusions

This paper examines French stock returns in the 1976 to 2001 period. The results
indicate that the value premium in average stock returns is only about 0.20 % per
month (t-statistic=0.72). The size effect in average returns, measured by SMB,
is also small. However, the market premium is robust. Although the small value
premium, we make tests to compare the risk model of Fama and French (1993) and
the characteristic-based model of Daniel and Titman (1997).

To test the two models, we use Daniel and Titman methodology to construct
our characteristic-balanced portfolios. The characteristic-based model predicts that
these portfolios should have a return of zero on average, because they are long and
short assets with equal characteristics. However, the factor model says that these
returns should be positive because the characteristic-balanced portfolios have high
loading on the HML factor. Our results reject the factor model with characteristic
balanced portfolios that load on the HML, SMB and MKt factors.

Moreover, the three factor risk model predicts that the intercepts of regressions of
the returns of these characteristic-balanced portfolios on the Fama and French factor
portfolios are indistinguishable from zero. In contrast, the alternative hypothesis of
the characteristic model says that these intercepts should be negative. Our results
reveal that all the intercepts have t-statistics below two. These results are consistent
with the factor pricing model and inconsistent with the characteristic-based pricing
model.
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