
An Empirical Investigation of the Italian Stock
Market Based on the Augmented Fama and

French Three-Factor Pricing Model

Paola Brighi1 and Stefano d’Addona2

This version: December 2007

Abstract:
The aim of this paper is to identify the pricing factor structure of Italian eq-

uity returns. The Italian Stock Market is characterized mainly by small quoted
firms. Small stocks have higher beta but beta differences are not enough to ex-
plain returns differences. We investigate how these differences can be explained
by other factors like size, value and momentum. A two step empirical analysis
is provided where first we estimate an unrestricted multi-factor model to test if
there is any evidence of mispecification. Secondly, we estimate the restricted
model, with pricing errors equal to zero, through the Generalized Methods of
Moments (GMM). In accordance with the main literature (see e.g. Fama and
French 1992, 1993) we find that the size premium for stocks is confirmed for
a domestic Italian investor. On the contrary the value premium is statistically
weakly different from zero. Finally, augmenting the model with a momentum
factor does not improve its performance.

1 Introduction

In 1992 Fama and French (hereafter FF) published a landmark paper in which
it was shown - with a cross-sectional analysis - strong evidence of explanatory
power by size and book to market factors, compared with a little or no capacity
by the beta to explain equity returns differences. After them, a large body
of literature came out with evidence of little explanatory power by beta for
explaining asset returns. Empirical works have mostly used US data and most
of them reject beta and CAPM model (see, for example, Grinold, 1993).

In another paper, Fama and French (1993) - using a time-series approach
- found basically the same evidence. Despite the fact that this model is a
landmark in the asset pricing theory, little evidence has been published con-
cerning markets other than US, with some exceptions for Japan (Chan et al.,
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1991, Daniel et al., 2001 and Charitou and Constantinidis, 2004) and the UK
(Fletcher, 1997, Strong and Xu, 1997, Gregory et al., 2001, Levis and Liodakis,
2001 and Daniel et al, 2004). Regarding small markets, only recently a few pa-
pers have been published3. Concerning the Italian Stock Market, some results
have been recently produced on the empirical relevance of the Fama and French
three factors model (Aleati, Gottardo and Murgia, 2000 and Beltratti and Di
Tria, 2002), on the source of momentum and contrarian strategies (Mengoli,
2004) and on the relation between equity returns and macroeconomic forces
(Panetta, 2002). Following Fama and French (1993) we investigate the factor
structure of the Italian Stock Market, through a GMM test of the Fama and
French model augmented by a momentum effect from 1986 to 2002. Our em-
pirical analysis shed further light on the relevance of different factors than the
beta - as size, book-to-market value and momentum effect - to explain equity
returns differences. Using a GMM procedure, we find that the size factor adds
to the beta a positive contribution in the explanation of stock returns in Italy.
On the contrary, the value premium appears to be statistically weakly different
from zero while we do not find any statistical significance with reference to the
momentum factor.

The paper is organized as follows: in section 2, we review the main theoretical
and empirical contributions identifying the factor structure of equity returns. In
section 3, we describe the data used for the empirical analysis and we explain the
procedure adopted to construct the portfolios and the mimicking portfolios for
the explanatory factors. Section 4 presents the results while section 5 concludes.

2 The theory of the factor structure determin-

ing equity returns

Even if the CAPM by Sharpe (1964), Lintner (1965) and Black (1972) (hereafter
SLB) has been extensively studied and accepted, there is strong evidence in the
literature rejecting its validity (see, for example, Grinold, 1993 and Fama and
French, 1996b). Many attempts have been made to extend the one-factor model
by SLB to multifactor models in order to explain better average returns. This
approach is based on the empirical evidence that the intercept of the linear func-
tion of the CAPM is statistically different from zero: i.e. the beta does not ex-
plain alone the stock average returns.

The seminal work by Fama and French (1992) shows how the stock returns’
differences are better explained by other factors than the market, as instead pos-
tulated by the classical theory of SLB. In particular, they find that the strongest
consistency in explaining the average stock returns is represented by size and
book-to-market value. Book-to-market value can equally be approximated by
the earning-price ratio, by the cash-price ratio or by the dividend-price ratio4.

3See, for example, L’Her et al., 2004 for Canada; Asgharian and Hansoon, 2002 for Sweden;
Faff, 2001 for Australia.

4As suggested by Lakonishok, Shleifer and Vishny [1994, p. 1547] “B/M is not a clean vari-
able uniquely associated with economically interpretable characteristics of the firms”; however
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Unlike in past literature on the Arbitrage Pricing Theory5, FF (1992) suggest
that adding more factors than two does not improve the estimates obtained by
their model on stock returns6. However, after FF some authors find evidence in
favour of a third pricing factor known as the momentum factor (see, for exam-
ple, Jegadeesh and Titman, 1993). Coherent with our econometric investigation
in the next two subsections, we review the main theoretical and empirical works
on the different pricing factors as size, book-to-market value and momentum in
a national asset pricing perspective.

2.1 Literature review

2.1.1 The FF thesis

As discussed in FF (1992) some critics of the standard SLB model emergerd just
in the eighties: for example, Banz (1981) shows that the firm size improves the
estimation of the stock average return; Bhandari (1988) notes a positive relation
between the firm leverage and the stock average return; Stattman (1980) and
Roseberg, Reid and Lanstein (1985) find that the U.S. stock average returns
are positively linked to the book-market value ratio; Basu (1983) shows that
the earning-price ratio improves the estimation of the U.S. stock cross-section
average returns when in the statistical test the firm size and the market β is
considered at the same time.

What FF (1992) add to the previous literature is the joint role of market
β, size, earning-price ratio, leverage and book-to-market ratio with reference to
NYSE, AMEX and NASDAQ stock returns. In their seminal work they show
that the SLB model does not work in the U.S. market for the entire period be-
tween 1941-1990. In particular, they show that the univariate relation between

they can be succesfully proxied by the market’s expectations of future growth and the past
growth of the firms involved. The expected growth can be proxied by various measures of
profitability to price that according to Gordon’s formula are: dividend-to-price ratio (D/P),
cash-to-price ratio (C/P) and earning-to-price ratio (E/P). An alternative way to classify
stocks is based on past growth rather than on expectations of future growth. In this case
past growth is measured by growth in sales since sales are less volatile than either cash flow
or earnings. The above analysis supported empirically by Lakonishok, Shleifer and Vishny
[1994] and by Fama and French [1998] implies that to estimate stocks value we can choose
among our regressors the ratios B/M, D/P, E/P and C/P indifferently. This is the reason
why - without any loss of generality - in our following econometric analysis we use the ratio
E/P instead of B/M. Another way to proxy the B/M ratio is through the Tobin’s Q, which
is in turn a measure of future investment opportunities. We thank an anonimous referee to
have helped us to clarify this point.

5See Ross, 1976, Roll and Ross, 1980, Chen et al., 1986 and Asprem, 1989.
6In a augmented FF model augmented by macro factors - as industrial production growth,

consumer prices, both expected and unexpected, risk premiums, interest term structure, the
federal funds rate, housing starts, the producer index and an idiosyncratic return proxy -
Merville et al. (2001) find that the most significant factors for an individual common stock
can be associated to: i) the market return - beta; ii) the market capitalization - size; and iii)
the investment opportunity set - value. Higher-order factors can be uniquely associated with
macroeconomic variables that, however, add little explanatory power to the standard three
FF model.
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average return and size, leverage, E/P, and book-to-market equity are strong.
In multivariate tests, the negative relation between size and average returns is
robust to the inclusion of other variables. The positive relation between book-
to-market equity and average returns also persists in competition with other
variables.

Moreover, FF (1992) show that, even if the size factor has attracted more
attention among the researchers, the book-to-market equity has a consistently
stronger role in average returns.

The FF (1992) analysis finally implies that, first the SLB market β is not
so useful to understand the cross-section of average stock returns in U.S. and
second the combination of size and book-to-market equity seems to absorb the
roles of leverage and E/P in average stock returns. In other terms, the main
conclusion of FF (1992) is that stock risks are multidimensional: one dimension
of risk is proxied by size, the other one is proxied by the ratio of the book value
of common equity to its market value. In this way, FF (1992) confute the role
of β in the explanation of the stock returns; in other terms, if there is a role for
β in average returns, it has to be found in a multi-factor model.

2.1.2 The critics of the FF model

Even if the pioneer works by FF (FF, 1992 and FF, 1993) have given origin to
a new and rich stream of literature, their results are not immune to criticism.
Critics (see, for example, De Bondt and Thaler [1985], Lakonishok, Shleifer and
Vishny [1994], Haugen, [1995], MacKinlay [1995] and Knez and Ready [1997])
is mainly based on the observation that the violations of the SLB model are not
simply linked to missing risk factors as in FF but to the existence of market
imperfections, to the presence of irrational investors and to the inclusion of
biases in the empirical methodology.

On the one hand, De Bondt and Thaler [1985], Lakonishok, Shleifer and
Vishny [1994] and Haugen, [1995] argue that the so called “value” strategies -
small market capitalization and high book-to-market equity stocks - yield higher
returns than “glamour” strategies - large market capitalization and low book-to-
market equity stock - because of investor overreaction rather than compensation
for risk bearing. They argue that investors systematically overreact to recent
corporate news, unrealistically extrapolating high or low growth into the future.
This, in turn, leads to underpricing of “value” and the overpricing of “glamour”
stocks. The value strategies produce higher returns because these strategies
exploit the suboptimal behavior of the typical investor and not because these
strategies are fundamentally riskier.

Unlike FF, Lakonishok, Shleifer and Vishny [1994] with reference to the
US stock market (NYSE and AMEX) from April 1968 to April 1990 find little
support for the view that value strategies are fundamentally riskier than glamour
strategies.

So the reason for the controversy is not the fact that value strategies per-
form better than glamour strategies - on which there is at least some consensus
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with reference to US markets7 - but the reason why this happens. According
to Lakonishok, Shleifer and Vishny [1994] the reason has to be found in the
irrational behavior of investors8.

On the other hand, MacKinlay [1995] and Knez and Ready [1997] base their
arguments on the empirical methodology. MacKinlay [1995] evaluates the plau-
sibility of multifactors models à la FF using ex ante analysis instead of ex post
analysis. They show that, ex ante, CAPM deviations due to missing risk factors
will be very difficult to be empirically detected, whereas deviations resulting
from non risk-based sources are easily detectable. They finally conclude that
multifactor pricing models alone do not entirely resolve CAPM deviations. The
empirical test of the FF multifactor model conducted by Knez and Ready [1997]
suggests that the “size” effect is completely driven by sample extreme observa-
tions that represent less than 1% of each month’s data. The Least Trimmed
Squares (LTS) regression used instead of the OLS regression of FF implies that
most small firms actually do worse than larger firms. In fact, the LTS regression
implies a positive relation between firm size and average return that is exactly
the opposite of what FF obtained in their study. The result obtained by Knez
and Ready [1997] could be particularly relevant for the Italian Stock Market
made up mostly by small firms. However, further empirical analysis would be
useful to accept such a result as an economic regularity rather than a sampling
error. Concerning this point many authors (see, for example, Ferson, Sarkissian
and Simin [1999]) caution against using empirical regularities as “explanatory
risk factors”. According to this line of criticism, Black [1993] argues that FF
results are strongly biased by a sort of “data mining”, i.e. the way to do a study
including various combinations of explanatory factors, various periods and var-
ious models. For example, with reference to the size-effect Black [1993, p. 9]
criticizes the fact that FF results hold for the entire period analyzed (1963-
1990) but not for the eighties (1981-1990). In this sense, their results cannot be
considered robust and suffer from “data mining”. On the other side, FF find
that the value premium holds for both halves of the period and that gives a
right prediction of subsequent firm’s accounting performance - a low book-to-
market value predicts a high subsequent accounting performance9. Both these
reasons do not seem, however, to Black [1993] enough to eliminate “data min-
ing” from FF analysis. Black [1993, p. 10] suggests that these results can be
better connected to market inefficiencies than to “priced factors”. For these
reasons Black [1993] asserts that the analysis conducted by FF is not enough to
say that the CAPM is dead. However, also from Black’s studies there emerges
a misalignment between the theoretical CAPM prediction and the empirical
estimates that in Black’s analysis can be connected mainly to two reasons: i)
the existence of borrowing restrictions; and ii) to the mis-measurement of the

7In fact concerning the Italian Stock Market the value premium does not hold at all for
the entire period considered (January 1980-April 2002). See section 5.

8For further developments on this point see, for example, Shefrin [2001].
9That a low book-to-market value predicts high future growth prospects compared with

the value of assets in place is strongly supported by other authors. See, for example, Chan,
Karcescki and Lakonishok (2003).
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market portfolio due to the neglect of foreign stocks. “World capital markets
are becoming more integrated all the time. In a fully integrated capital market,
what counts is a stock’s beta with the world market portfolio, not its beta with
the issuer country market portfolio. This may cause low beta stocks to seem
consistently underpriced. If investors can buy foreign stocks without penalty,
they should do so; if they cannot, stocks with low betas on their domestic mar-
ket may partly substitute for foreign stocks. If this is the reason the line is flat,
they may also want to emphasize stocks that have high betas with the world
market portfolio” (Black, p. 11). According to this observation one way to test
the empirical validity of both the CAPM and the FF three factors model could
be to use international data.

2.1.3 International factors

An extension of the multifactors model to an international framework is ad-
vanced by Fama and French [1998]. They argue that an international CAPM à
la SLB cannot explain the difference between value stock returns and glamour
stock returns. After having observed that there is evidence of an existing value
premium in twelve markets outside the U.S. during the 1975-1995 period, FF
(1998) show that an international three-factor model that includes a risk factor
for relative distress seems to capture the value premiun in the returns for major
markets. This result holds also for emerging markets.

However, they do not compare the world factor model to country-specific
models. Griffin (2002) compares the world factor model to country specific
models and finds that the domestic models explain more time-series variation
and generally provide more accurate pricing than the world model. Moreover,
he does not find any benefits from the extension of the FF three factors model
to a global context. Even if from a statistical point of view the world model
seems more significant than a country model, from an economic point of view it
implies a small increase in explanatory power. In fact, the country-specific three
factor model has lower in-sample and out-of-sample pricing errors than models
that include foreign factors. In summary, there are no benefits to extending the
three-factor model to an international context10.

2.1.4 The momentum effect

The Fama and French (1992, 1993) three-factor pricing model captures most
market anomalies except the momentum anomaly. The momentum anomaly
takes origin from the investor capacity to extrapolate from the previous stock
prices the right market value of future stock prices. With reference to the US
market Jegadeesh and Titman (1993, 2001) show that strategies that involve
taking a long (short) position in well (poorly) performing stocks on the basis of
past performance over the previous 3-12 months tend to produce significantly
positive abnormal returns of about 1% per month for the following year. These

10For more developments on the international multifactors models see, among others, Ko-
rajczyk and Viallet (1989), Bansal, Hsieh and Viswanathan (1993), Stulz (1995),

6



return continuation strategies - momentum return in individual stocks - would
not be justified if markets were efficient, but a large and growing body of ev-
idence suggests otherwise both with reference to US market (Jegadeesh and
Titman, 1993, 2001), to European markets (see Rouwenhorst, 1998), to Asian
markets (Chui et al., 2000) and to minor markets like Canada (L’Her, Mas-
moudi and Suret, 2004) and Italy (Mengoli, 2004). According to the literature
the momentum effect usually develops over a medium horizon: three months to
a year. In the medium term, stock prices exhibit momentum - continuation in
a price direction. So, for these horizons, what goes up tends to keep rising and
vice versa.

Two reasons can justify this result. One reason can be found in the funda-
mentals variability. When earning growth exceeds expectations or when con-
sensus forecasts of future earnings are revised upward, an “earning momentum”
is observed (Chan, Jegadeesh and Lakonishok, 1999). Thus, the profits from a
price momentum strategy may reflect underlying changes in fundamentals that
are captured by earnings momentum.

Another reason can be connected to the fact that strategies based on price
momentum and earnings momentum may be profitable because they exploit
market underreaction to different pieces of information. For instance - as sug-
gested by Chan, Jegadeesh and Lakonishok, 1999 - earnings momentum strate-
gies may exploit underreaction to information about the short-term prospects of
companies that will ultimately be manifested in near-term earnings. Price mo-
mentum strategies may exploit slow reaction to a broader set of value-relevant
information, including the long-term information and the long-term prospects
of companies that have not been fully captured by near-term earning forecsats
or past earning growth. If both these explanations are true, then a strategy
based on past returns and on earning momentum in combination should lead to
higher profits than either strategy individually.

3 Data and methodology

3.1 Data

The data used to test the multi-factor model are derived from the close price
of the entire Italian Stock Market for the period between the 1-Jan-1986 and
1-Apr-2002. The total number of assets included is 598 and the frequency is
monthly. We included 296 stocks from Datastream MIBTEL Index of which 40
stocks from Datastream NUMTEL Index and 302 stocks from the Datastream
Italy DEAD-STOCK Index to avoid possible survivor biases11.

We compute the return on a single asset as:

11This means that our dataset considers only survivor stocks for all the period considered.
The dead-stock index quotes all the stocks just for the period for which the stocks survived.
They are eliminated from their death to the end of our sample period. On the survivor bias
problem see, among others, Banz and Breen (1986) and Fama and French (1998).
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[1] Rt = pt−pt−1

pt−1

+ dyt

where:
pt = price at time t ;
dyt= estimated monthly dividend yield at time t.
In order to estimate the monthly dividend yields, we spread the correspon-

dent annual dividend yields supplied by Datastream so that, compounding the
monthly dividends gives back exactly the annual dividends. The risk-free rate
used in our empirical tests is the Italian interbank rate12.

3.2 Methodology

The aim of this section is to explain the methodology adopted to test the Fama
and French Three Factor Model [FF, 1992 and FF, 1993] on the the Italian
Stock Market.

The theoretical ex-ante Fama and French model can be expressed as follows:

[2] E (ExRi) = βiE (ExRm) + γiE (SMB) + δiE (HML) ;

where:
ExRi = is the excess return on asset i, (Ri − Rf ) where i = 1, ..., N ;
ExRm = is the excess return on market portfolio, (Rm − Rf ) ;
SMB = Small Minus Big is the return on the mimicking portfolio for the

size factor;
HML = High Minus Low is the return on the mimicking portfolio for the

value-growth factor;
Rf = is the return on a risk-free asset.

If the market determines the investment price at the beginning of each period
following the above law, and given the hypothesis of rational expectations for
the CAPM, the investment return observed ex-post for every period will respect
the following expression:

[3] Rit − Rft = αi + βi (Rmt − Rft) + γi (SMBt) + δi (HMLt) + εit.

where εit is the error term characterised by:

E(εit) = 0; V ar(εit) = const; Cov(εit, εit−1) = 0 and Cov(εit, εjt) = 0.

It follows that, given the stationarity of the returns distributions, the average
ex-post return on investment tends to be exclusively a function of the parameters

12As a good proxy of the Italian interbank rate we use for the entire sample - from 1-Jan-
1986 to 1-Apr-2002 - the ITALY EURO-LIRE 1 MONT (LDN:FT) - MIDDLE RATE quoted
on the London Interbank Market and published by Datastream. It has been computed as a
mean between OFFERED and BID RATES.
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of the estimated model since the relevance of the error term is decreasing. If
the above hypothesis holds - i.e. error terms follow a Normal distribution - we
can use the OLS method to estimate the parameters of the model.

However, if the Normality does not work we need an alternative method
of estimation that leaves aside the normality: the Generalized Least Squares
(GLS) or the Generalized Methods of Moments (GMM). In the first case (GLS)
we can leave aside the hypothesis of variance stationarity while in the second
one (GMM) we can also leave aside the hypothesis of non-correlation between
the explicative variables and the error terms.

To estimate the above equation [3] we perform a two step test:
i) As a preliminary analysis we first test the unrestricted model with the

classical OLS method to find the consistency of the model and if the pricing
errors (alpha) are not significantly different from zero. In fact, comparing the
equations [2] and [3], it appears obvious that the model has one important
implication: the intercept term (alpha) in a time-series regression should be zero.
Given this implication we use the Black, Jensen and Scholes [1972] approach
to evaluate this assumption: basically we run a time-series regression for each
portfolio of assets to be tested and then we use the standard OLS t-statistics to
test if the pricing errors (alpha) are zero.

ii) As a second more accurate analysis we test the restricted FF Model (alpha
= 0) using a GMM test. The basic idea of the GMM procedure is to choose the
parameters to be estimated so as to match the moments of the model itself with
the empirical moments of the data. The main advantage of the GMM procedure
is that the statistical assumptions required are very weak.

The restricted model to be estimated is:

[4] Rit−Rft = βi (Rmt − Rft)+γi (SMBt)+δi (HMLt)+εit [i = 1...N ]

with 4N sample moment condition for each portfolio and 3N parameters to
be estimated. We can test the N over-identifying restrictions using the GMM-
statistic that is the minimized value of the objective function.

We compute the GMM-statistic as:

[5] GMM = m (θ)
′

S−1m (θ)

where:
m (θ) = empirical vector of moment conditions;
S = weighting matrix used for estimating the parameters.
Under the null hypothesis that the overidentifying restrictions are satisfied,

the GMM-statistic times the number of regression observations is asymptotically
χ2 with degrees of freedom equal to the number of overidentifying restrictions.
Finally for calculating the standard errors of our estimated parametrs we use
the Newey and West [1987] variance-covariance estimator.
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3.3 Construction of the four factors

In order to obtain the mimicking portfolios for the factors, we construct three
groups of assets based on Size tertiles and three groups of assets based on
the Price-Earnings ratio (P/E) tertiles. By the intersection of these groups we
obtain nine portfolios named as R1V, R2V, R3V, R1M, R2M, R3M, R1G, R2G,
R3G; where 1, 2, 3 mean respectively small, medium and big firms, while V, M
and G mean respectively value, medium and growth firms, so that for example
R3G is the portfolio containing the firms with an high Market Value (big firms)
and an high P/E ratio (growth firms). On those portfolios we calculate the
value weighted returns. Each portfolio is rebalanced every year.

The next step is to construct the risk factors:
i) Market Factor (MKT): index constructed by calculating the averaged

weighted value return of all the assets listed. The risk factor is calculated by
substracting the risk free rate13.

ii) Size Factor (SMB): mimicking portfolio constructed by calculating the
difference between the simple mean of the returns on the “small firms” portfolios
and the return on the “big firms” portfolios:

[6] SMBt =
∑

i=V,M,G

1

3
Ri1t −

∑

i=V,M,G

1

3
Ri3t.

iii) P/E Factor (HML): mimicking portfolio constructed by calculating the
difference between the simple mean of the returns on the “value firms” portfolios
and the return on the “growth firms” portfolios14:

[7] HMLt =
3∑

i=1

1

3
RiVt −

3∑

i=1

1

3
RiGt.

iv) Since in our empirical analysis we’ll improve the model by the estimation
of a four factor, the momentum effect, we proceed to the construction of another
mimicking portfolio based on the difference between the stock with the highest
past year’s average returns and the stock with the lowest past year’s average
returns. In practice we construct three groups of assets based on size tertiles
and three groups of assets based on the past year’s returns tertiles. By the inter-
section of these groups we obtain nine portfolios named as R1W, R2W, R3W,
R1WL, R2WL, R3WL, R1LS, R2LS, R3LS; where, as above, 1, 2 and 3 mean
small, medium and big firms while W, WL and LS mean, respectively, winner,
winner-loser and loser so that, for example, R3W is the portfolio containing the
“winners” with a high Market Value.

13To confirm the correctness of our methodology we calculate the correlation between the
Market Factor and the Morgan Stanley Capital International Index (MSCI ITALY). The result
is more than comforting: 98% on the entire sample period.

14We use the Price-Earning ratio (P/E) instead of the Book-to-Market ratio used by Fama
and French for two main reasons. First of all our choice is due to the avaiability of the data
for the Italian Market; second because the P/E ratio is well accepted in literature as proxy to
identify a firm as a “value” or as a “growth” firm. See also footnote 5.
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The mimicking portfolio associated to the momentum factor WML - Winners
Minus Losers is constructed by calculating the difference between the simple
mean of the returns on the “winners” portfolios and the return on the “losers”
portfolios:

[8] WMLt =
3∑

i=1

1

3
RiWt −

3∑

i=1

1

3
RiLSt.

The new restricted model to be estimated is:

[9] Rit−Rft = βi (Rmt − Rft)+γi (SMBt)+δi (HMLt)+ηi (WMLt)+
εit [i = 1...N ]

with 5N sample moment condition for each portfolio and 4N parameters to
be estimated. Hence we get again N over-identifying restrictions.

The last step before starting the empirical tests is to construct the portfolios
of which the returns has to be explained in the Three/Four Factors Model. To
obtain the dependent variables of our time-series regression we construct sixteen
portfolios based on “value-growth” ranking and on “size” ranking of the firms.

If we identify two distinct set of assets as GV (four groups of assets based
on P/E ratio quartiles) and SZ (four groups of assets based on Market Value
quartiles), we can obtain, from the intersection of GV and SZ, sixteen portofolios
and we can calculate the value weighted returns as the returns calculated for
the mimicking portfolios (see above in this section).

4 Results

4.1 Summary statistics and preliminary OLS results

As expected, Table 1 shows that the correlations between the three factors are
low and in two cases are not statistically different from zero. This result is
consitent with the FF model and allows us to use the three series to test the
model.

[Insert Table 1&2]
As shown in Table 2 all the mimicking portfolios series show a consistent evi-

dence of non normality in the monthly returns. This is consistent with the exist-
ing literature (see for example Fama [1965, 1976] or Blattemberg and Gonedes
[1974]).

This evidence suggests the absence of normality in the series and as ex-
plained above in this case it is advisable to abandon OLS to pass to the GMM
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procedure with the guarantee of more consistent results. Generally speaking all
the constructed portfolios show annualized returns statistically significant and,
going deeper in our analysis, it is possible to show some characteristics of the
Italian Market. As shown in Table 2, the annualized return on the “size” mim-
icking portfolio (SMB) is about 13%, with a 20% volatility and appears to be
statistically significant. This is consistent with the theory of a risk premium for
the small firms.

On the contrary the annualized return of the “value-growth” mimicking port-
folio (HML) is about 7.5% with a volatility of 18% and it appears to be statisti-
cally weakly different from zero. The annual excess return of the Market index
(MKT) is about 11% with a volatility of about 26% and, hence, consistent with
the assumption of risk aversion15. Finally, the annual excess return on the mo-
mentum mimicking portfolio (WML) is about -1.5% with a volatility of about
20% and it is not statistically significant. This preliminary descriptive analysis
seems to suggest the absence of momentum effect in the Italian Stock Market.

Table 3 reports as a preliminary analysis the OLS results to test if the pricing
errors (alpha) are different from zero. In fiftheen portfolios the intercept term
is not statistically significant. Looking at the classical OLS statistics, we can
reject the null hypothesis (5% confidence level) of alpha=0 only in portfolio R44.
In this case the composition of the portofolio is based on only few assets for the
first observations due to lack of data. This characteristic can lead to reject the
null hypothesis because, in practice, we are testing with the same regression two
totally different “assets”: a single stock at the beginning of the sample and a
diversified portolio in the remaining period.

[Insert table 3]

4.2 GMM test of the restricted Fama and French model

Table 4 reports the results for the GMM analysis to test the restricted Three
Factors Model developed by FF applied to the Italian Stock Market. The results
seem to support the model; we find an R2 range between 0.39 for the R14
portfolio and 0.89 for the portfolio R44 and, in nine out of 16 portfolios, the
null hypothesis cannot be rejected, as shown by the GMM statistics, with a
5% confidence level. We reject the null hypothesis that the overidentifying
restrictions are satisfied in seven out of 16 portfolios: R12, R21, R32, R33, R41,
R43 and R44.

[Insert table 4]

15Considering the sample period 1-Jan-1986 to 1-Apr-2002, the t-stat. of the annual excess
return on the market index is 1.77 and seems to be statistically weakly different from zero.
But, on the other hand, if we consider a longer sample period, from 1-Jan-1980 to 1-Apr-2002,
we find an annual excess return of 17% with a volatility of about 27% and a t-stat. of 2.56.
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To understand the motivation behind the rejection of the null hypothesis in
seven out of 16 portfolios, we investigate if there are other factors that can be
used in the model to explain portfolio returns. In order to do that, first of all,
we estimate the unrestricted model (see equation 3) with a GMM procedure to
investigate if the model is characterized by some pricing errors16. We find that
in all these portfolios the constant term is significantly different from zero.

[Insert Table 5]

Even if the previous descriptive analysis does not support a momentum effect
for the Italian market we investigated, it could represent a possible explanation
of the rejection of our model in seven out of sixteen portfolios. So we test a
GMM restricted Fama and French model augmented by a momentum effect. As
shown in Table 6, for all the seven portfolios consideded we reject the null hy-
pothesis that the overidentifying restrictions are satisfied. This result confirms
the preliminary descriptive statistic that there is no momentum effect in the
Italian Stock Market.

[Insert Table 6]

5 Conclusions

In this paper we have investigated a multi-factor model applied to the Italian
Stock Market. Overall, we found that the size premium is confirmed for a
domestic Italian investor; on the other hand, the value premium is statistically
weakly different from zero for the Italian Market. Then the pricing errors appear
to be not different from zero in most of the portfolios; when they are not it is
probably due to the composition of the portolios that, being formed by only a
few assets at the beginning, may present a bigger variance of the disturbance
term that can affect the model specification.

Then the GMM test of the Three Factors Model appears to support the FF
Model applied to the Italian Stock Market with an R2 range between 0.39 and
0.89. In nine out of 16 portofolios the GMM-statistics show a p-value that leads
us to conclude that the null hypothesis that the overidentifying restrictions are
satisfied, cannot be rejected.

Finally we investigate if there is some evidence of momentum effect but we
have found no evidence of it in the Italian Stock Market.

Further research could come from the inclusion in the model of other ex-
plaining factors. In particular it would be interesting to investigate how the
anomaly of a high risk free rate during the 80’s in Italy as well as other factors
related with the yield curve can explain the Italian stock returns. A further de-
velopment can moreover derive from the inclusion among the explicative factors

16In this case we use GMM procedure to estimate the unrestricted model to avoid possible
biases given to the distribution assumptions.
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of the exchange rate variability with the aim to undestand if the start of the
European Monetary Union has produced some significant effects on the Italian
stock performance.
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