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L ong-run evidence using multifactor asset pricing models

Abstract

We study the pricing factor structure of Italiaruig returns. Using 25 years of data, we focus
on a classical four factors model. A two step erogiranalysis is provided where first we
estimate an unrestricted multi-factor model to te#itere is any evidence of misspecification.
Then, we estimate the restricted model throughGbeeralized Methods of Moments (GMM).
We find that the market premium and the size premfior stocks are confirmed for a domestic
Italian investor. On the contrary, weak evidencdoisnd for the value premium. Finally, we
highlight, that augmenting the model with a momenfactor may at least partially improve its
performance.

JEL classification: G10, G12

Keywords: Fama-French factors; GMM; Asset Pricing; Carnaotlel



1. Introduction

In 1992 Fama and French published a landmark papehich it was shown with a
cross-sectional analysis strong evidence of expdapgoower by size and book-to-
market factors, compared with a little or no capadtly the beta to explain equity
returns differences. After them, a large body tdréture came out with evidence of
weak explanatory power by beta for explaining assairns. Empirical works have
mostly used US data and most of them reject bedaCakPM model (see, for example,
Grinold 1993). In another paper, Fama and FrenBA3)Lusing a time-series approach
found basically the same evidence. After themrgeldoody of literature came out with
both evidence of weak explanatory power for assetrms by beta, and with critics to
their model (Lakonishok et al., 1994; Haugen, 199&ghlighting the role of investor
overreaction (De Bondt and Thaler, 1985) in exphgrthe value anomaly. Based on
the overreaction/underreaction argument to infoionatlegadeesh and Titman (1993)
and Rouwenhorst (1998) document the existence ofomentum anomaly: over a
medium time horizon firms with high returns ovee thast three months to one year
continue to outperform firms with low past retumer the same period.

Building upon Fama and French (1993), we investigaé factor structure of the
Italian Stock Market, through a GMM test of thdirde factor model augmented by a
momentum effect, using stock market data from 188&010% With respect to the
previous literature, we provide an up to date eimglianalysis to shed further light on
the relevance of different factors besides the ,beith particular emphasis on the
momentum effect, to explain equity returns overedimm time-horizon. Our empirical

evidence shows that the expected returns anompkesist over the time-horizon

! Some studies on the ltalian Stock Market have Ipgeduced both on the empirical relevance of

the Fama and French three factors model (Bel@atli Di Tria 2002), on the source of momentum and

contrarian strategies (Mengoli 2004).



analysed and are mainly connected to size and vehsacteristics while the
momentum anomaly plays only a marginal role. Whizkans, in a nutshell, that by
estimating a four factor model using a GMM procedaoin 25 years of data, we find that
the size and the value factor in addition to th&almntributes to the explanation of
stock returns in Italy. However, our asset priciegts support the momentum factor as
an additional explanatory variable only partially.

Our contribution to the existing empirical evidensdwofold: i) We provide an up to
date empirical analysis to shed further light om thlevance of different factors besides
the market beta, with particular emphasis on thenemdum effect, to explain equity
returns over a medium time-horizon. ii) We showt i expected returns anomalies
persist over the time-horizon analysed and are Ipnaionnected to size and value
characteristics.

The rest of the paper is organized as follows: entien 2 we provide a brief
review of the main related literature, while ints@e 3 we describe the data used for the
empirical analysis and we explain the proceduretetbto construct the portfolios and
the mimicking portfolios for the explanatory facdoBection 4 presents the results while
section 5 concludes.

2. Related literature

In their seminal work Fama and French tries to &xphow the stock returns depend
not only on market factor measured in the classivabry of CAPM by the beta, but
also on other factors. Mainly, they find that thesgest consistency in explaining the
average returns is represented by size and bowolatket value or similarly the earning-

price ratio, the cash-price ratio or the dividemitg ratio?

According to Gordon’s formula good economic pesxifor the book-to-market ratio are:
dividend-to-price ratio, cash-to price ratio andné@g-to-price ratio. An alternativeneasure of the past

growth of a firm is given by growth in sales thak dess volatile than either cash flow or earnings.



The first critics to the standard CAPM emerged hie eighties highlighting a
positive relation between the firm leverage and sheck average return (Bhandari
1988). At the same time some other authors findtti@U.S. stock average returns are
positively linked to the book-market value ratioogenberg, Reid and Lanstein 1985).
What Fama and French (1992) add to the previoesatiire is the joint role of market
beta, size, earning-price ratio, leverage and Hoekarket ratio with reference to
NYSE, AMEX and NASDAQ stock returns. They find titae CAPM model does not
hold in the U.S. market for the period between 12420. In addition, they show that
the univariate relations between average return sirel leverage, E/P, and book-to-
market value are strong. Their main conclusiof& stock risks are multidimensional:
one dimension of risk is proxied by size, the otbee is proxied by the ratio of the
book value to its market value. In this way Famd Brench (1992) confute the role of
beta in the explanation of the stock returns; imeoterms if there is a role for beta in
average returns, it has to be found in a multilaotodel. Even if the Fama and French
insights have given origin to a new and rich stredrthe literature their results are not
immune by critics that are mainly founded on theeslbation that the violations of the
CAPM model are not simply linked to missing riskctiars but to the existence of
market imperfections, to the presence of irratioinakestors and to the inclusion of
biases in the empirical methodology (see, for exampe Bondt and Thaler 1985;
Lakonishok, Shleifer and Vishny 1994; Haugen 199acKinlay 1995 and Knez and
Ready 1997).

De Bondt and Thaler (1985), Lakonishok, Shleifett &ishny (1994) and Haugen
(1995) point out that the so called “value” stragsg- small market capitalization and

high book-to-market equity stocks — yield highetures than “glamour” strategies —

Concerning this point see, among others, Lakonisl&#eifer and Vishny (1994), Fama and French

(1998) and Anderson and Brooks (2006).



large market capitalization and low book-to-mar&gtiity stock — because of investor
overreaction rather than compensation for risk ihgarThey argue that investors
systematically overreact to recent corporate newmsgalistically extrapolating high or
low growth into the future. This, in turn, leads tmderpricing of value and the
overpricing of glamour stocks. The value strategiesduce higher returns because
these strategies exploit the suboptimal behavibtinetypical investor and not because
these strategies are fundamentally riskier. Thdaggtion for this difference has been
the subject of numerous studies, using differenthods of investigation, to find out
whether there is a risk premium for value stocksn®& of the results are controversial.

Lakonishok, Shleifer and Vishny (1994), with refece to the US stock market
(NYSE and AMEX) from April 1968 to April 1990, fintittle support for the view that
value strategies are fundamentally riskier thamglar strategies: they report that value
betas are higher than growth betas in good timearedower in bad times.

Petkova and Zhang (2005) and Chen, Petkova and gZHa@08) further
investigate this aspect finding that value betasl ted covary positively, and growth
betas tend to covary negatively with the expectedkat risk premium. This result
holds for most sample periods and for various vaneé growth strategies. However,
although time-varying risk goes in the right dirent the magnitude of the value
premium remains positive and mostly significanteafhaving controlled for time-
varying risk. Therefore, it is necessary to consiokher possible drivers of the value
anomaly.

Since the relevant period to evaluate the perfoomas the medium-term and not
the long-term as in Lakonishok, Shleifer and Visi{ft994) some authors — see, for
example, Jegadeesh and Titman (1993) and Rouwen{i®88) — suggest that a
momentum anomaly can exist. They document that @enedium time horizon

performance persists: firms with high returns otrex past three months to one year



continue to outperform firms with low past retumger the same period. In other terms
the momentum effect holds. The momentum anomalgstakigin from the investor
capacity to extrapolate from the previous stockgwithe right market value of future
stock prices. With reference to the US market, degsh and Titman (1993, 2001)
show that strategies that involve taking a longofghposition in well (poorly)
performing stocks on the basis of past performawvee the previous 3-12 months tend
to produce significantly positive abnormal returois about 1% per month for the
following year. These return continuation strategiemomentum return in individual
stocks — should not be justified if markets werkcieint. So, for these time horizons,
what goes up tends to keep rising and vice veraa. fEasons can justify these results.
One reason can be found in the variability of firhiendamentals. When earnings
growth exceeds expectations or consensus, forechsfisture earnings are revised
upward and an “earnings momentum” is observed (Chagadeesh and Lakonishok
1999). Another reason can be reconnected to thetliat strategies based on price
momentum and earnings momentum may be profitabtause they exploit market
underreaction to different information. For instarearnings momentum strategies may
exploit underreaction to information about the sfterm prospects of companies that
will ultimately be manifested in near-term earningsice momentum strategies may
exploit slow reactions to a broader set of vallewant information, including long-
term information that have not been fully captubgdnear-term earnings forecasts or
past earnings growth. If both these explanationd,hihen a strategy based on past
returns in combination with a strategy based omiegs momentum should lead to
higher profits than either strategies individually.

The evidence is mixed. In the recent past a large growing body of research
supported the presence of a momentum anomaly aigo reference to European

markets (Rouwenhorst 1998), Asian markets (Chumamn. and Wei 2000), Canadian



market (L’Her, Masmoudi and Suret 2004) and minaarkats like Italy (Mengoli
2004). Recently some authors have further investiahis aspect finding opposite
results. Huang and Rubesam (2008), for exampld,tRat the risk-adjusted momentum
premium is significantly positive only during certaperiods and that is going to
disappear since the late 1990s in a process whachdelayed by the occurrence of the
high-technology stock bubble of the 1990s.

Moreover, Bulkley and Nawosah (2009) point out aegal problem in testing
asset pricing models because the residual priairaysefrom the model specified may
erroneously be interpret as momentum. Removingtfeet of unconditional expected
returns from the raw returns and then testing fommantum in the resulting series over
the whole sample period implies the complete disapgmnce of the momentum effect.

3. Data and methodology
3.1 Data

The data used to test the multi-factor models areveld from the closing price of
the domestic Italian firms listed on the Milan $tdexchange for the period between
the 1-Jan-1986 and the 1-Feb-2010. Our dataseedbas a monthly frequency,
includes survivor stocks for all the period consedeand delisted stocks just for the
period for which the firms are trad@dlo be included in the sample we require that a
firm has complete market and accounting/financebdor price, market capitalization,
earnings per share, and book value of equity peaitty the Thomson Reuters
Datastream-Worldscofedatabase. Additionally a firm must have a minimoinwelve
consecutive monthly returns. Finally we considem$& with voting shares thus
excluding limited-voting shares when a companydtdgboth, while we include limited—

voting shares if these are the unique class ofrgesutraded for a particular company.

3 In this case delisted firms are eliminated fréwirt delisting to the end of our sample period. On

the survivorship bias problem see, among othersz Bad Breen (1986) and Fama and French (1998).



The total number of stocks is 475. All data areregped in Euros, converted from
Italian Lira when a firm has been delisted priod&muary 1999. The risk-free rate used
in our empirical tests is the three-month Italiaredsury bill rate, from the Bank of

ltaly, converted to the equivalent monthly rate.

3.2 Methodology

The aim of this section is to explain the methodgl@adopted to test the Fama and
French three Factor Model (Fama and French 19923 88d Fama and French 1996)
on the Italian Stock Market. The theoretiestante Fama and French model can be
expressed as follows:

E(R)-R, = B|E(R,) - R, |+ V;E(Raw ) + 6, E(Riyn )

1)

where E(R) - R, s the expected excess return on ass¢E (Rn) ~ R( is the
expected excess return on market portfc E (Rew ) is the expected return on the
mimicking portfolio for the Small minus Big sizectar, E(Run ) is the expected

return on the mimicking portfolio for the High mimil.ow value-growth factor ar R «
Is the return on a risk-free asset.

If the market determines the assgtice at the beginning of each period according
to equation (1), and given the hypothesis of ratia@xpectations for the CAPM, the
asseti return observeax-post for every period will respect the following empai

expression of the mode

As an alternative proxy for the risk-free rate abgo use the average between ask and bid rates
of the Italian interbank rate quoted on the Lonttderbank Market published by Datastream. The @oic
of this variable does not produce significant diéfeces in our results for the expected premia and f

asset pricing tests.



R,-Ry=0a,+ 5 (Ry ~Ry)*+Vi(Rgg )+ 0, (Riyns ) + &
(2)
where€ . is an i.i.d. error term normally distributed wlllmean and constant variance.

If the above hypothesis holds we can use the OL%hadeto estimate the
parameters of the model. However, if either the tskedasticity or the normality
assumption are not satisfied, we need an altematigthod of estimation such as the
Generalized Least Squares (GLS) or the Generalgethods of Moments (GMM).
The latter one requires very weak assumptions Kkaesen 1982), leaving aside the
hypothesis of normality of the error term as wedl the zero correlation hypothesis
between the explicative variables and the errantiégself (see Ruud 2000; Hall 2005;
Greene 2008).

To estimate equation (2) we perform a two step #&st preliminary analysis we
estimate the unrestricted model with the classigeE method to test if the pricing
errors (alpha) are not significantly different fraero. In fact, comparing the equations
(1) and (2), it appears obvious that the model tias important implication: the
intercept term (alpha) in a time-series regresstwuld be zero. Given this implication
we use the Black, Jensen and Scholes (1972) apptoaevaluate this assumption:
basically we run a time-series regression for gamtfolio of assets and then we use the
standard OL$-statistics to test if the pricing errors (alpheg aero.

As a second more accurate analysis of the factactste of the Italian stock
market, we test the restricted Fama and French im@iigha = 0) using a GMM
procedure. The basic idea of the GMM is to chobseparameters to be estimated to
match the moments of the model itself with the erogi ones. The restricted model to

be estimated is obtained by converting equation ifil)the following empirical

counterpart



R,-R,=8(R,-R)+y(R,.)+0J (R, )+e,

(3a)

withi=1,..,Nand=1,...,T.

or alternatively in reduced form

r.=p8r, +tyr,, +or,.. +¢&,

(3b)

where "« = (R: = R.) s the realized excess return on ass'= = (R« = Ri) s the
realized excess return on market portfo’ss = Rsa is the realized return on the
mimicking portfolio for the Small minus Big size factor anc'w = R is the
realized return on the mimicking portfolio for thieggh minus Low value-growth factor,

with 4 sample moment conditions for each portfolio:

[1/TZT: e(R, ~R), UTY e (R)UTY (R )UTY g}

and 3 parameter® € £, i, 9i) to be estimated.
We can test the over-identifying restrictions usihg Hansen’s (1982) statistic
which is appropriate with the GMM estimator. We qute the GMM estimator (see

MacKinlay and Richardson 1991; Campell, Lo and Miatd 1997) as:

0= argmin , G(6) (4)
where G(0) = 95 (6)'W 95 0) is the quadratic function of the moment conditions,

g, ) :%Z fT (@) is the empirical moment conditions vector akds the weighted

matrix used for estimating the parameters.

In a recent contribution also Jagannathan, Rha@mburg, E., Zhou, G. (2010) try to better

investigate the equity returns using different exoatric models.



Under the null hypothesis that the over-identifynegtrictions are satisfied, the

GMM-statistic times the number of regression obatowns is asymptotical X = with
degrees of freedom equal to the number of overtiigery restrictions (# of moment
conditions - # of parameters). Finally for calcirgtthe standard errors of our estimated

parameters we use the Newey and West (1987) varemariance estimator.

3.3 Construction of therisk factors
In order to obtain the mimicking portfolios for thek factors, we construct two groups
of assets based on Size and three groups of &ssetd on the Price-Earning ratio (P/E)
tertiles. In this case (P) is the actual priceh&t énd of month t and (E) is the fully
diluted earnings per shares with fiscal year inry@d). Negative trailing P/E are
excluded according to the procedure reported inlifgoope. By the intersection of
these groups we obtain six portfolios named as RR2Y, R1M, R2M, R1G, R2G
where 1 and 2 indicate respectively small and ldirges, while V, M and G indicate
respectively value, medium and growth firms, sd tbaexample R2G is the portfolio
containing the firms with a high Market Value (largirms) and a high P/E ratio
(growth firms). On those portfolios we calculatee thalue-weighted returns. Each
portfolio is rebalanced yearly.

The next step is to construct the mimicking poirtfelfor each risk factor. The
Market Factor (MKT) is constructed by calculatitg tmonthly value-weighted returns

of the stocks included in the sampl@he risk factor is calculated by subtracting the

To confirm the correctness of our methodologycakeulate the correlation between the Market
Factor and the Morgan Stanley Capital Internatiomalex (MSCI ITALY) and the Milan Stock
Exchange Index (FTSE ITALY All Shares). The res@ite more than comforting: 98% and 99% on the

entire sample period.



relevant monthly risk free rate. The Size FactdB$ is obtained as the average return

on the three “small firms” portfolios minus the sage return on the three “big firms”

portfolios:

SB = 1q 1, - 1q 2,
' i:V,M,G3 i:V,M,G3

(5)

The Value Factor (HML) is obtained as the averagjarn on the two “value firms”
portfolios minus the average return on the two figtofirms” portfolios?

2
2Rivt —Z%RiGt

I

3

=1

1
M

| =

(6)

To obtain the momentum factor, a different sorfingcedure is needed. In practice we
construct the momentum factor from a three-by-theg#es sort on size and firm’s past
return, calculated according to the Cahrart (1996redure as the compound eleven-
months returns lagged one month. By the interseatfothese groups we obtain nine
portfolios named as R1W, R2W, R3W, R1IWL, R2WL, R3WRILLS, R2LS, R3LS
where, 1, 2 and 3 indicate small, medium and l&rges while W, WL and LS indicate,
respectively, “winner”, “winner-loser” and “losefirms so that, for example, R3W is
the portfolio containing the “winners” with a higiarket Value. The Momentum

Factor (WML) is obtained as the average returnhanthree “winner firms” portfolios

minus the average return on the three “loser firpwitfolios:

We use the Price-Earning ratio (P/E) insteachefMarket-to-Book ratio (M/B) used by Fama
and French because the P/E ratio is well acceptéiterature as proxy to identify a firm as a “valwor
as a “growth” firm. We replicate our tests using tiarket-to-Book ratio (M/B) and the main results

remain unchanged. Results are available from tti@asiupon request. .



The new unrestricted and restricted models to li@nated are obtained by
augmenting the initial 3-factor model (see eqsn@ 3) with the momentum factor.

R, =R, =@ +B(R, =R+ V(R )+ 3 (R )+, (R, ) + 2, (8)

Py
|
Py
1

! « = B(R, - R+ Y (R)+ I (R, )+ (R, )+e,
9)
withi=1,..,Nand=1,...,T.
Thus, we obtain 5 sample moment conditions for gaetfolio and an extra parameter

to be estimated.e. a over-identified system:

YT R -RIUTSERDUTE 6 RINVTEERIUTSE |

with 4 parameter®(= £, vi, . 7i)

To obtain the dependent variables of our time-seegression (i.e. the portfolios
to be estimated with the factor models), we cateuthe value-weighted returns for the
sixteen portfolios obtained from the four-by-fouragtiles sort on market capitalization
“size” rankings and P/E “value-growth” rankingstbé firms.

4. Results

4.1 Summary statistics and preliminary OL S results

In this subsection we report some preliminary mssulfable 1 shows that the

correlations between the four factors are low anly o one case (market factor and
size factor) statistically different from zero. $Shiesult provides some support for using
the factors as explanatory variables in our test.

[Insert Table 1& 2]



As shown in Table 2 all the mimicking portfoliosries exhibit in line with the
existing literature (see for example Fama 1965 latt@mberg and Gonedes 1974) a
consistent evidence of absence of normality inrttenthly returns. For this reason it
could be advisable to move from the OLS test tdvM3procedure. Generally speaking
the annualized return on the “size” mimicking politi (SMB) is about 4.6%, with a
19% volatility. This is consistent with the theooy a risk premium for the smaller
firms. On the contrary the annualized return of ‘tredue-growth” mimicking portfolio
(HML) is about 0.7% with a volatility of 13%. Thenaual excess return of the Market
index (MKT) is about 2% with a volatility of abo@2% and, hence, consistent with the
assumption of risk aversion. Finally, the annuatems return on the momentum
mimicking portfolio (WML) is about -0.6% with a valility of about 22%. This
preliminary descriptive analysis seems to sugdestabsence of a momentum effect in
the Italian stock market.

For the time-horizon analyzed we report the avereggarn on the various factor

portfolios, namely market, size, value, and momentdhe first observation, for

February 1986, is the average between January &9@6-ebruary 1986. Subsequently,
the mean is computed by adding one observationtiaeauntil February 2010. Each
point can be interpreted as the average (monthigepéage) return of an investment
started in January 1986 and ended in the varioustimao The graphs can also be
interpreted as a description of estimates of theetvarying risk premium on each
portfolio.

Table 3 reports, as a preliminary analysis, the @sults to test if the pricing
errors (alpha) are different from zero. In ten fwbids the intercept term is not
statistically significant. That is, looking at tokassical OLS statistics, we can reject the
null hypothesis at a 1% confidence level of alphds0six portfolios out of sixteen. In

these six cases, because of the thinness of thHeetm#re composition of the portfolios



is based on one or very few stocks at the beginmihghe sample period. This
characteristic can lead to reject the null hypathbscause, in practice, we are testing
with the same regression two totally different ®&ts& a single stock at the beginning of
the sample and a diversified portfolio in the remvay period.

[Insert Table 3]
4.2 GMM tests of therestricted Fama-French model

Table 4 reports the results for the GMM analysisesi the restricted Three Factors

Model developed by Fama and French applied totdlam Stock Market. The results
seem to support the model in nine out of sixteemfq@as, the null hypothesis cannot
be rejected, as shown by the GMM statistics, wifl¥aconfidence level. We reject the
null hypothesis that the over-identifying restiacts are satisfied in seven out of sixteen
portfolios: R11, R14, R21, R22, R31, R33 and R34.

[Insert Table 4]

To understand the motivation behind the rejectibthe null hypothesis in the
above mentioned seven portfolios, we investigathafe are other factors that can be
used in the model to explain portfolio returnsskwof all, we estimate the unrestricted
model (see eqgs. 3a and 3.b) with a GMM procedureestigate if the model is
characterized by some pricing errors. We find thaall these portfolios the constant
term is significantly different from zero (see Tall). Here the estimates are similar to
the ones obtained in the OLS regressions, wherentel is tested assuming a number
of parameters equals to the number of moment dondiHowever, as noted by Aretz,
Bartam and Pope (2010), the one-step GMM procedomects standard errors for the
additional uncertainty induced through the generat¢gressors.

[Insert Table5]
Even if the descriptive analysis provided abovesdoet support a momentum

effect for the Italian market, the lack of thiskrifactor could represent a possible



explanation of the rejection of our model in sewenm of sixteen portfolios. To analyze
this possibility, we run a GMM test on the resetttFama and French model
augmented by a momentum effect. As shown in Tabl®r6all the seven portfolios
considered, we reject the null hypothesis that éker-identifying restrictions are
satisfied. This result confirms our preliminaryuition that there is a weak momentum
effect in the Italian Stock Market. In fact, onlprifolios R22, R23 and R44 shows a
significant coefficient at a 5% level.

[Insert Table 6]
4.3 A short -term analysis

Given the length of the sample period, as a rokesstrexercise we split it into
three sub-periods to better catch how the extematroeconomic and financial
condition could have influenced the average retofreur four factors. We named these
three periods as: i) the eighties (1986-1991), attarized by a strong international
financial market liberalization with high stock rkat performance across several
markets, and by an unprecedented crash event abé@ci9, 1987 (see Shiller 1989);
i) the nineties (1991-2000), characterized by Eweopean convergence process that,
under the Maastricht Treaty, led to the Europeaméiary Union; the new millennium
decade (2001-2010) characterized by the new ecomuinlyle at the beginning, and by
the subprime crises towards the end of the period.

Starting from the analysis of the market returre (Begure 1) the macroeconomic
conditions that characterized Italy along our sampdriod imply: i) in the eighties a
high public debt with a decreasing importance ef ittarket return factor that becomes
negative during the speculative attacks that forttetly outside of the European
Monetary System in 1992; ii) the entry in the Ewgap Union implies then an increased
credibility and the market premium becomes positivefinally we observe a decrease

both in 2001 and 2008 in correspondence to thentdobical bubble in the first case



and to the Lehman default in the second case. Tdrkatreturn is statistically different
from zero in all the sub-periods considered. Howeasgefor the case of the full sample
from the OLS analysis we find that the alpha isistiaally different from zero in three
out of sixteen cases in the eighties; in four dusigteen cases in the nineties and in
eight out of sixteen cases. These results sugbastniore accurate investigation is
needed to find if other factors than the marketmmetan explain this result.

Even if from a descriptive point of view the sizactior seems to negatively
contribute to the average lItalian equity returnkeast in the first sub-period, it shows a
positive persistence all over the remaining perithdd can be interpret as a structural
characteristic of the Italian market (see FigureT2jis result is also confirmed by the
econometric analysis. In all the three periods stigated the size factor is statistically
different from zero for nearly all the portfoliosrsidered both for OLS test and GMM
procedure (see Tables 1A.1, 1A.2, 1A.3; 2A.1, 2RR,3; 3A.1, 3A.2 and 3A.3 in
Appendix).

The HML factor (see Figure 3) has been negativiénfirst part of the sample,
but becomes and remained substantially positiveesthe mid-nineties till the end of
our sample period even if after the technologiaabldde it becomes nearly nil. Our
results are coherent with a previous study by Beitand Di Tria (200%)

Finally the momentum effect shows an irregulandrgsee Figure 4) with a
negative effect overall the analyzed period, bestgongly negative before the
technological bubble, but close to zero duringghleprime crisis. From an econometric
point of view it does not play any role in the digh (Table 3A.1) however it becomes

more important in the two subsequent sub-periodfadt it is statistically significant in

8 The differences in the size and in the sign efHML factor, that arise sometimes in our graph

respect to the one by Beltratti and Di Tria (20@2) be due to the higher number of shares inampke

(475 vs. 205).



two out of four portfolios in the nineties whilelgnn two out of eight portfolios in the
last decade.
[Insert Figg. 1-2-3-4]

5. Conclusions

This paper empirically tests a multi-factor model the Italian Stock Market
using 25 years of data. Our main results can bersarnmed as follows. Firstly, we find
that the size premium is confirmed for a domegatdn investor. The pricing errors do
not appear statistically different from zero in @t of sixteen portfolios. When they
are statistically different from zero is probablyedto the composition of the portfolios
that, being formed by only a few assets at thertregg of the sample period, can affect
the model specification. Secondly, the GMM testtloé three factors specification
appears to support the Fama and French Model dpigi¢he Italian Stock Market. In
nine out of sixteen portfolios the null hypothe#iat the over-identifying restrictions
are satisfied cannot be rejected. Finally, we fowedk evidence of a momentum effect
in the Italian Stock Market. Some macro factorsld¢oexplain, as suggested above,
some temporary anomaly as the momentum effect
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Table 1. Correlations between Fama-French-Carhart Factors

Correation MKT? SMBP HML® WML¢
MKT 1

SMB -0.3931 1

HML 0.0836 -0.0533 1

WML -0.0517 0.0214 0.0634 1
p-value

MKT-SMB 0.000 o

MKT-HML 0.156

MKT-WML 0.148

SMB-HML 0.366

SMB-WML 0.943

HML-WML 0.109

(a) MKT is the Market Factor = averaged value-weightetlirns of all the assets included in
the sample minus the risk free ratiel SMB = Small Minus Big is the return on the mimicgin
portfolio for the size factor(c) HML = High Minus Low is the return on the mimickjn
portfolio for the value-growth factofd) WML = Winners Minus Losers is the return on the
mimicking portfolio for the momentum factor. Monghdlata from 1-Jan-86 to 1-Feb-2010.

Table 2. Basic descriptive statistics

MKT? SMBP HML® WMLH
Mean 0.0016 0.0037 0.0006 -0.0006
Median -0.0029 0.0042 0.0008 0.0059
Maximum 0.2728 0.1791 0.1951 0.2176
Minimum -0.1771 -0.1621 -0.1942 -0.6792



Std. Dev. 0.0646 0.0429 0.0373 0.0675

Skewness 0.5324 0.213 0.4549 -4.2573

Kurtosis 4,7585 5.2593 11.523 38.8088
Annualized return 0.0191 0.0458 0.0073 -0.0073
Annualized volatility 0.2239 0.1485 0.1291 0.234

(a) MKT is the Market Factor = averaged value-weighttdrns of all the assets included in the sample
minus the risk free ratéb) SMB = Small Minus Big is the return on the mimicfiportfolio for the size
factor.(c) HML = High Minus Low is the return on the mimickjmportfolio for the value-growth factor.
(d) WML = Winners Minus Losers is the return on the rigckimg portfolio for the momentum factor.
Monthly data from 1-Jan-86 to 1-Feb-2010.

Table3. OLS preliminary estimation of theunrestricted Fama-French M odel

Dependent

variable® a;® B oe p; ¢ 0”° F(B285) R?  Adj-R?

R11 0.0054  0.7545** 0.8734** .0.2352* 5347 0.3602 0.3534
0.175 0.000 0.000 0.030 0.000

R12 -0.0005 0.7778** 0.6953**  -0.0867 9542 05011 0.4958
0.865 0.000 0.000 0.270 0.000

R13 -0.0008  0.8312** 0.5736**  0.0828 82.65 0.4652 0.4596
0.813 0.000 0.000 0.349 0.000

R14 0.0068* 0.9513** 1.0876** 0.1703*  101.18 0.5158 0.5107
0.059 0.000 0.000 0.080 0.000

R21 0.0054** 1.1510%* 1.0579** -0.8951** 54929 0.8526 0.8510
0.007 0.000 0.000 0.000 0.000

R22 0.0049** 0.9165** 0.5959**  -0.0538  266.48 0.7372 0.7344
0.015 0.000 0.000 0.320 0.000

R23 -0.0008  0.8230** 0.5547**  -0.0457  170.83 0.6426 0.6389
0.709 0.000 0.000 0.452 0.000

R24 0.0016  0.8424** 0.9935** (0.5803** 164.20 0.6335 0.6296
0.537 0.000 0.000 0.000 0.000

R31 0.0083** 0.9416** 0.3250** -0.3669** 165.85 0.6358 0.6320
0.002 0.000 0.000 0.000 0.000

R32 0.0039  0.9245** 0.2478**  -0.0036  168.30 0.6392 0.6354
0.132 0.000 0.001 0.959 0.000

R33 0.0037* 0.8219** 0.3331**  -0.0935  178.53 0.6527 0.6490
0.095 0.000 0.000 0.117 0.000

R34 0.0028  0.9947** 0.3983**  0.0905 198.66 0.6765 0.6731
0.263 0.000 0.000 0.186 0.000

R41 0.0002  0.8537** -0.1110** -0.4453** 219.14 0.6976 0.6944
0.923 0.000 0.080 0.000 0.000

R42 0.0026  0.8527** -0.1178* -0.3340** 292.37 0.7548 0.7522

0.101 0.000 0.030 0.000 0.000



R43 0.0015 0.9105*** -0.1354**  -0.0502 580.00 0.8593 0.8578

0.304 0.000 0.001 0.207 0.000
R44 0.0050*** 1.1329***  -0.0612 0.2737*** 623.29 0.8677 0.8664
0.005 0.000 0.204 0.000 0.000

(***) = statistically significant at the 1% level**) = statistically significant at the 5% level¥)(= statistically
significant at the 10% leve(a) The dependent variables are represented by sixterfolios. They have been
constructed by subdividing the sample in four goapassets based on value-growth ranking andzenranking of
firms. We identify two distinct set of assets aswth-Value (four groups of assets based on P/B ratartiles) and
Size (four groups of assets based on Market Vahaetites). From the intersection of the eight groop assets we
obtain the above sixteen portfolioh) the associateg@-value is contained in parentheses below the aieffi
estimate(c) p; is the Market-factor bet@l) »; is the Size-factor bei@) J; is the Value Growth-factor beté) Thep-
value is contained in parentheses belowRtstat. Monthly data from 1-Jan-86 to 1-Feb-2010.

Table4. GMM Tests of therestricted Fama-French Model

Dependent variable® B °e y; ¢ o> GMM -stat’
R11 0,6933*** 0,6095*** -0.0852 3,6888*
0.000 0.007 0.754 0.055
R12 0,7824*** 0,7003*** -0.0845 0.0367
0.000 0.000 0.552 0.848
R13 0,8393*** 0,5793*** 0.0866 0.0679
0.000 0.000 0.485 0.794
R14 0,8672** 1,0002*** 0.0555 4,5413**
0.000 0.000 0.758 0.033
R21 1,1367*** 1,0275*** -0,8046*** 9,8170***
0.000 0.000 0.000 0.002
R22 0,8497*** 0,5886*** -0.1140 6,6592***
0.000 0.000 0.301 0.010
R23 0,8317*** 0,5547*** -0.0371 0.1556
0.000 0.000 0.736 0.693
R24 0,8281*** 0,9653*** 0,5187*** 0.4681
0.000 0.000 0.001 0.494
R31 0,8820*** 0,3082*** -0,3652*** 10,903 7***
0.000 0.008 0.002 0.001
R32 0,9105*** 0,3038** -0.0142 2.2069
0.000 0.029 0.900 0.137
R33 0,7850*** 0,3638*** -0.1150 2,7665*
0.000 0.000 0.109 0.096
R34 0,9670*** 0,3919*** 0.0663 1.4265
0.000 0.000 0.506 0.232
R41 0,8520*** -0.1086 -0,4478*** 0.009
0.000 0.215 0.000 0.923
R42 0,8193*** -0.0951 -0,3694*** 1.7299
0.000 0.236 0.000 0.188

R43 0,9062*** -0,1370** -0.0637 1.1552



0.000 0.026 0.284 0.283
R44 1,1048*** -0.0251 0,2496*** 8,3561***

0.000 0.782 0.005 0.004
(***) = statistically significant at the 10% leve(**) = statistically significant at the 5% levef¥) = statistically
significant at the 1% levela) The dependent variables are represented by sixiedfolios. They have been
constructed by subdividing the sample in four goapassets based on value-growth ranking andzerranking of
firms. We identify two distinct set of assets agwth-Value (four groups of assets based on P/& ratartiles) and
Size (four groups of assets based on Market Vahaetites). From the intersection of the eight groop assets we
obtain the above sixteen portfolioh) the associateg@-value is contained in parentheses below the aieffi
estimate(c) f; is the Market-factor betdd) y; is the Size-factor betée) o; is the Value Growth-factor bet) The
generalized method of moments (GMM) test statis#ting the three-factor model holds, is distrilbuss a chi-
square with(# moment conditions - # of parameters) degreeseadom. Monthly data from 1-Jan-86 to 1-Feb-
2010.

Table5. GMM Tests of theunrestricted Fama-French Model

Dependent variable® a; " Bi ¢ y; > oi”° R? Adj-R?
R11 0.0054** 0.7530*** 0.8726*** -0.2352 0.3601 0.3534
0.056 0.000 0.002 0.451
R14 0,0068** 0,9451*** 1,0841*** 0.1703 0.5157 0.5106
0.032 0.000 0.000 0.365
R21 0,0054*** 1,1505*** 1,0577** -0,895]1 *** 0.8526 0.810
0.002 0.000 0.000 0.000
R22 0,0049** 0,9165*+* 0,5959*** -0.0538 0.7372 0.7344
0.010 0.000 0.000 0.622
R31 0,0084*** 0,9371*** 0,3225*** -0,3669*** 0.6358 0.820
0.001 0.000 0.007 0.005
R33 0,0037* 0,8183*** 0,3311*** -0.0935 0.6527 0.6490
0.096 0.000 0.000 0.187
R44 0,0050*** 1,1336*** -0.0608 0,2737*** 0.8677 0.8663
0.004 0.000 0.502 0.004

(***) = statistically significant at the 10% leve(**) = statistically significant at the 5% levef*) = statistically
significant at the 1% levela) The dependent variables are represented by sixiedfolios. They have been
constructed by subdividing the sample in four gmoapassets based on value-growth ranking andzerranking of
firms. We identify two distinct set of assets agwth-Value (four groups of assets based on P/& ratartiles) and
Size (four groups of assets based on Market Vahaetites). From the intersection of the eight groop assets we
obtain the above sixteen portfolioh) the associateg@-value is contained in parentheses below the aieffi
estimate(c) g, is the Market-factor bet@) y; is the Size-factor bet@) d; is the Value Growth-factor beta. Monthly
data from 1-Jan-86 to 1-Feb-2010.

Table6. GMM Tests of therestricted Fama-French Model augmented with the
Momentum factor

Dependent variable® B p; ¢ o "° 7> GMM -stat?
R11 0.6578*** 0.7284*** -0.1730 -0.2134 3.0193*
0.000 0.003 0.496 0.317 0.082

R14 0,8666***  0,9944*** 0.0576 0.0155 4,6077*



0.000 0.000 0.753 0.848 0.032

R21 1,1620**  1,0312***  -0,8390*** 0,1917** 11,1832**
0.000 0.000 0.000 0.025 0.001
R22 0,8465**  0,6058*** -0.0942 -0,1148** 6,0953**
0.000 0.000 0.335 0.015 0.014
R31 0,8826**  0,3289***  -0,3490*** -0.0688 10,6516***
0.000 0.004 0.002 0.335 0.001
R33 0,7855**  0,3629*** -0.1162 0.0060 2,7928*
0.000 0.000 0.105 0.892 0.095
R44 1,1164** -0.0336 0,2400*+* 0,0987** 9,3163***
0.000 0.670 0.002 0.042 0.002

(***) = statistically significant at the 10% leve(¥*) = statistically significant at the 5% levd}*) = statisticall
significant at the 1% level. (a) The dependentaldes are represented by sixteen portfolios. Traae bee
constructed by subdividing the sample in four gowb assets based on valgwth ranking and on si
ranking of firms. We identify two distinct set ofsets as GrowtW-alue (four groups of assets based on
ratio quartiles) and Size (four groups of assetetaon Market Value quartiles). From the intersectf the
eight groups of assets we obtain the above sixpmtfolios. (b) the associated value is contained
parentheses below the coefficient estimatepi(t3 the Market-factor beta (d) is the Size-factor beta () is
the Value Growth-factor beta (&) is the Momentum-factor beta. (f) The generalizedttod of momenti
(GMM) test statistic testing the four-factor modablds, is distributed as a chguare with (# mome
conditions - # of parameters) degrees of freedoomthly data from 1-Jan-86 to 1-Feb-2010.
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Figure 1 - Market Factor. The first observation; feebruary 1986, is the average between Januarg 2498
February 1986. The mean is computed by adding beergation at a time until February 2010. Each tpcém be
interpreted as the average (monthly percentagejenesturn of an investment started in January 1#@86ended in
the various months.
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Figure 2 - Size Factor. The first observation, February 1986, is the average between January &98&ebruary
1986. The mean is computed by adding one observatia time until February 2010. Each point camberpreted
as the average (monthly percentage) market refusn mvestment started in January 1986 and end#ueivarious

months.
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Figure 3 - Value Factor. The first observation,February 1986, is the average between Januarydri#8&ebruary
1986. The mean is computed by adding one observatia time until February 2010. Each point caimberpreted
as the average (monthly percentage) market refiain mvestment started in January 1986 and erd#teivarious

months.
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Figure 4 - Momentum Factor. The first observatifom, February 1986, is the average between Janl@8¢ and
February 1986. The mean is computed by adding beergation at a time until February 2010. Each tpcém be
interpreted as the average (monthly percentageijenesturn of an investment started in January 1#@86ended in
the various months.

APPENDIX

Table 1A(1). OL S preliminary estimation of the unrestricted Fama-French Model

1986 - 1991
?/?;(ieggleegt " Bi e i b 5. F(3.67) R?

R11 0.0022 0,7776*** 0,9671*** -0,7138*** 57.48 0.7177
0.532 0.000 0.000 0.000 0.000

R12 -0.0012 0,5301*** 0,4881*** -0,5125*** 26.18 0.5835
0.720 0.000 0.000 0.000 0.000

R13 -0.0047 0,9119%** 0,8349*** 0.2058 51.60 0.7066
0.272 0.000 0.000 0.484 0.000

R14 0.0030 0,6135*** 0.5194 -0.4323 11.27 0.3039
0.668 0.000 0.132 0.125 0.000

R21 0,0087*** 1,0598*** 0,6932*** -0,6094*** 182.18 0.938
0.002 0.000 0.000 0.000 0.000

R22 0.0049 1,0091*** 0,5028** -0.2477 51.88 0.7610
0.293 0.000 0.011 0.422 0.000

R23 -0.0018 0,7672*** 0,7095*** -0,3528* 19.64 0.5759
0.717 0.000 0.002 0.083 0.000

R24 -0.0029 0,6154*** 0,8827*** -0,4163*** 12.27 0.4655
0.564 0.000 0.000 0.007 0.000



R31

R32

R33

R34

R41

R42

R43

R44

0.0043
0.295
0.0041
0.570
-0.0068
0.196
0.0052
0.286
-0.005
0.345
-0,0097**
0.017
0.0026
0.394
0,0077**
0.013

0,7757**
0.000
0,9128***
0.000
0,6422***
0.000
0,8661***
0.000
0,7759***
0.000
0,7034***
0.000
1,0629*+*
0.000
0,8881***
0.000

0.1135
0.562
-0.3911
0.444
0,4412%*
0.002
0.1227
0.527
0,3821**
0.031
0,3908***
0.003
-0.0867
0.547
-0,6357***
0.000

-0,6614*** 84.44 0.7320
0.000 0.000
-0.2377 97.52 0.6961
0.326 0.000
-0,6095*** 20.60 0.4994
0.003 0.000
0.0182 32.37 0.7273
0.891 0.000
-1,0996*** 33.57 0.6590
0.000 0.000
-0,8928*** 44.30 0.683
0.000 0.000
-0.0364 27498 0.9077
0.788 0.000
0,4637*** 91.90 0.92a
0.007 0.000

(***) = statistically significant at the 1% leve[(**) = statistically significant at the 5% level*)(= statistically

significant at the 10% leve(a) The dependent variables are represented by siytedfolios. They have been
constructed by subdividing the sample in four ggapassets based on value-growth ranking andzerranking of

firms. We identify two distinct set of assets ag@th-Value (four groups of assets based on P/& atartiles) and
Size (four groups of assets based on Market Valzetidps). From the intersection of the eight goop assets we
obtain the above sixteen portfoligh) the associate@-value is contained in parentheses below the aefii
estimate(c) f, is the Market-factor bet@) y; is the Size-factor bei@) J; is the Value Growth-factor betéf) Thep-
value is contained in parentheses belowRtstat. Monthly data from 1-Jan-86 to 31-Dec-1991.

Table 1A(2). OL S preliminary estimation of the unrestricted Fama-French

Model
1992 - 2000
Dv?r(ia;gl(?‘t " B b X 5. F(3,100) R?

R11 0.0102 0,6537*** 0,9751** -0.0469 6.75 0.2744
0.148 0.000 0.015 0.910 0.0003

R12 -0.0033 0,9003*** 0,7951*** 0.0546 19.20 0.5063
0.565 0.000 0.000 0.790 0.000

R13 -0.0018 0,7703*** 0,3746** -0.0071 5.06 0.4118
0.724 0.000 0.038 0.963 0.0026

R14 0.0070 1,1337*** 1,2128** 0,4003* 27.41 0.6383
0.225 0.000 0.000 0.097 0.000

R21 0.0044 1,2159*** 1,1206*** -1,0219*** 136.99 0.8567
0.218 0.000 0.000 0.000 0.000

R22 0.0022 0,8586*** 0,5300*** -0.0740 55.96 0.7373
0.489 0.000 0.000 0.552 0.000

R23 -0.0016 0,7882*** 0,391 1*** -0.0327 29.96 0.6461
0.669 0.000 0.000 0.788 0.000

R24 0.0056 0,9104*** 1,0603*** 0,8049*** 81.89 0.7300
0.235 0.000 0.000 0.002 0.000

R31 0,0107* 0,8989*** 0,3339** -0.2450 37.30 0.5512
0.040 0.000 0.042 0.127 0.000



R32

R33

R34

R41

R42

R43

R44

0.0005
0.900
0,0070*
0.051
0.0012
0.793
-0.0028
0.484
0.0076***
0.009
-0.0004
0.865
0,0073***
0.008

0,9380***
0.000
0,9455***
0.000
1,0088***
0.000
0,9000***
0.000

0,9218***

0.000
0,8467**
0.000

1,2025%**

0.000

0,3794**
0.017
0,2878***
0.000
0,4477**
0.012
-0,2464**
0.025
-0,2666***
0.001
-0,1977**
0.030
0.084
0.415

0.1416
0.358
-0.0108
0.853
0.1631
0.303
-0,3808***
0.001
-0,2334**
0.016
-0,1805**
0.044
0,2483**
0.014

41.88
0.000
118.03
0.000
36.39
0.000
66.78
0.000
148.47
0.000
118.42
0.000
120.93
0.000

0.6811

0.7652

0.6515

0.7334

0.811

0.8430

0.8824

(***) = statistically significant at the 1% leve(**) = statistically significant at the 5% level¥*)(= statistically
significant at the 10% leve{a) The dependent variables are represented by sixtedfolios. They have been
constructed by subdividing the sample in four geapassets based on value-growth ranking andzenranking

of firms. We identify two distinct set of assets @sowth-Value (four groups of assets based on Rt® r
quartiles) and Size (four groups of assets baseManket Value quartiles). From the intersectionttod eight
groups of assets we obtain the above sixteen piodfdb) the associateg-value is contained in parentheses
below the coefficient estimatéc) g; is the Market-factor betéd) y; is the Size-factor betée) J; is the Value
Growth-factor beta(f) Thep-value is contained in parentheses belowRtstat. Monthly data from 1-Jan-1992 to

31-Dec-2000.

Table 1A(3). OLS preliminary estimation of the unrestricted Fama-French

Model
2001 - 2010
szeieggleegt a® B e yi o0 Pt F(3,106) R2

R11 0.0050 0,9122*** 0,7582*** -0,2619* 67.24 0.5317
0.254 0.000 0.000 0.087 0.000

R12 0.0026 0,7891*** 0,6217*** -0.1104 37.28 0.6010
0.429 0.000 0.000 0.374 0.000

R13 0.0015 0,9541*** 0,9247*** 0.0545 31.86 0.4588
0.780 0.000 0.000 0.777 0.000

R14 0,0085** 0,8861*** 1,2451*** -0.0398 19.33 0.5073
0.043 0.000 0.000 0.839 0.000

R21 0,0044* 1,0487*** 0,9185*** -0,6177*** 251.21 0.8
0.058 0.000 0.000 0.000 0.000

R22 0,0075*** 0,9762*** 0,8732*** 0.0625 99.14 0.7712
0.005 0.000 0.000 0.632 0.000

R23 -0.0005 1,0481*** 0,9518*** 0.0047 149.84 0.7674
0.867 0.000 0.000 0.978 0.000

R24 0.0011 0,9845*** 1,0538*** 0,7606*** 80.21 0.7385
0.696 0.000 0.000 0.000 0.000

R31 0,0095*** 1,1683*** 0,5556*** -0,4259*** 62.08 0.763
0.006 0.000 0.000 0.006 0.000



R32

R33

R34

R41

R42

R43

R44

0,0080**
0.012
0,0057**
0.045
0.0033
0.331
0,0048*
0.073
0.0035
0.111
0,0030*
0.066
0.0020
0.440

0,8172***
0.000
0,8359***
0.000
1,0556***
0.000
1,0277%**
0.000
1,0099***
0.000
0,9253***
0.000
1,1107%*
0.000

0,4649***
0.000
0,4121***
0.000
0,4940***
0.000
0.01581
0.870
0.0438
0.702
-0.0872
0.255
-0,2286**
0.020

-0,2585**
0.047
-0.0172
0.882
-0.0214
0.871
-0,2860**
0.040
-0,3520***
0.007
0,3030***
0.000
0,4585***
0.000

40.45
0.000
53.99
0.000
72.02
0.000
86.55
0.000
122.47
0.000
176.27
0.000
242.70
0.000

0.6426

0.6960

0.7059

0.8288

0.8590

0.8944

0.8517

(***) = statistically significant at the 1% leve(**) = statistically significant at the 5% level¥*)(= statistically
significant at the 10% leve{a) The dependent variables are represented by sixtedfolios. They have been
constructed by subdividing the sample in four geapassets based on value-growth ranking andzenranking

of firms. We identify two distinct set of assets @sowth-Value (four groups of assets based on Rt® r
quartiles) and Size (four groups of assets baseManket Value quartiles). From the intersectionttod eight
groups of assets we obtain the above sixteen piodfdb) the associateg-value is contained in parentheses
below the coefficient estimatéc) g; is the Market-factor betéd) y; is the Size-factor betée) J; is the Value
Growth-factor beta(f) Thep-value is contained in parentheses belowRtstat. Monthly data from 1-Jan-2001 to

1-Feb-2010.

Table 2A(1). GMM Tests of therestricted Fama-French Model

1986 - 1991
Dependent variable? Bi o yi ¢ o™ GMM -gtat’
R11 0,7626*** 0,9850*** -0,7211%** 0.4108
0.000 0.000 0.000 0.522
R12 0,5346*** 0,4720*** -0,5076*** 0.1374
0.000 0.000 0.000 0.711
R13 0,9343*** 0,8184*** 0.2941 1.2943
0.000 0.000 0.264 0.255
R14 0,6072*** 0,5677* -0,4765** 0.1949
0.000 0.077 0.050 0.659
R21 1,0718*** 0,9316*** -0,5647*** 8,501 7***
0.000 0.000 0.000 0.004
R22 0,9032*** 0,5867*** -0,4413* 1.1746
0.000 0.000 0.057 0.279
R23 0,7841*** 0,6902*** -0,3269* 0.1403
0.000 0.001 0.076 0.708
R24 0,6173*** 0,8362*** -0,4066*** 0.3578
0.000 0.000 0.007 0.550
R31 0,7626*** 0.1839 -0,6641*** 1.1429
0.000 0.354 0.000 0.285



R32

R33

R34

R41

R42

R43

R44

0,9574**
0.000
0,7027***
0.000
0,8325***
0.000
0,8082***
0.000
0,7774**
0.000
1,0648***
0.000
0,8508***
0.000

-0.1683
0.615
0,3765***
0.004
0,2253*
0.090
0,3309**
0.047
0,3059**
0.030
-0.0491
0.692
-0,3949**
0.020

-0.2639
0.230
-0,6396***
0.003

0.0047
0.970
-1,0319***
0.000
-0,7331**
0.000

-0.07
0.591
0,2892*
0.062

0.3362
0.562
1.7628
0.184
1.2194
0.270
0.9392
0.333
5,7715**
0.016
0.7783
0.378
5,9247**
0.015

(***) = statistically significant at the 10% leve(**) = statistically significant at the 5% levef*) = statistically
significant at the 1% levela) The dependent variables are represented by sixiedfolios. They have been
constructed by subdividing the sample in four goapassets based on value-growth ranking andzerranking of
firms. We identify two distinct set of assets agwth-Value (four groups of assets based on P/& ratartiles) and
Size (four groups of assets based on Market Vahaetites). From the intersection of the eight groop assets we
obtain the above sixteen portfolioh) the associateg@-value is contained in parentheses below the aieffi
estimate(c) f; is the Market-factor betdd) y; is the Size-factor betée) o; is the Value Growth-factor bet) The
generalized method of moments (GMM) test statis#ting the three-factor model holds, is distrilbuss a chi-
square with(# moment conditions - # of parameters) degreeseetilom. Monthly data from 1-Jan-86 to 31-Dec-

1991.

Table2A(2). GMM Tests of therestricted Fama-French Model

1992 - 2000
Dependent variable® Bi be p; B¢ o> GMM -stat'
R11 0,6315*** 0,5259** 0.2112 2.1735
0.000 0.015 0.490 0.140
R12 0,9180*** 0,8518*** 0.0782 0.3449
0.000 0.000 0.708 0.557
R13 0,7898*** 0,3841** -0.0062 0.1306
0.000 0.027 0.967 0.718
R14 1,0716%** 1,0914*** 0.3000 1.5202
0.000 0.000 0.159 0.218
R21 1,2175%** 1,0346*** -0,9458*** 1.553
0.000 0.000 0.000 0.213
R22 0,8470*** 0,5149*** -0.0782 0.5017
0.000 0.000 0.505 0.479
R23 0,7940*** 0,3971*** -0.0279 0.1904
0.000 0.000 0.817 0.663
R24 0,9132*** 0,8844*** 0,5997*** 1.4649
0.000 0.000 0.002 0.226
R31 0,8665*** 0,2526* -0,2772** 4,3543**



R32

R33

R34

R41

R42

R43

R44

0.000
0,9329***
0.000
0,9359***
0.000
0,9999***
0.000
0,9039***
0.000
0,9259***
0.000
0,8483***
0.000
1,1428%*
0.000

0.095
0,3713***
0.008
0,3157***
0.000
0,4384***
0.009
-0,2591**
0.012
-0,3074*+*
0.000
-0,1950**
0.024
0.0592
0.584

0.046
0.1340
0.334
-0.0208
0.719
0.1504
0.309
-0,3642***
0.000
-0,2821%+*
0.004
-0,1763**
0.034
0,2239**
0.026

0.037
0.0164
0.898
3,8969**
0.048
0.0720
0.789
0.5091
0.476
6,9229***
0.009
0.3026
0.862
6,9834***
0.008

(***) = statistically significant at the 10% leve(**) = statistically significant at the 5% levef*) = statistically
significant at the 1% levela) The dependent variables are represented by sixiedfolios. They have been
constructed by subdividing the sample in four gapassets based on value-growth ranking andzerranking of
firms. We identify two distinct set of assets aswth-Value (four groups of assets based on P/E ratartiles) and
Size (four groups of assets based on Market Vahaetites). From the intersection of the eight groop assets we
obtain the above sixteen portfolioh) the associateg@-value is contained in parentheses below the aieffi
estimate(c) g is the Market-factor betdd) y; is the Size-factor betée) J; is the Value Growth-factor be(§) The
generalized method of moments (GMM) test statitgting the three-factor model holds, is distribuges a chi-
square with# moment conditions - # of parameters) degredseeflom. Monthly data from 1-Jan-1992 to 31-Dec-

2000.

Table2A(3). GMM Tests of therestricted Fama-French Model

2001 - 2010
Dependent variable® BB p; ¢ oi"° GMM-stat’
R11 0,9014*** 0,7765*** -0,2707** 1.3437
0.000 0.000 0.065 0.246
R12 0,7901*** 0,6459*** -0.1192 0.6522
0.000 0.000 0.312 0.419
R13 0,9467*** 0,9323*** 0.0401 0.0815
0.000 0.000 0.824 0.775
R14 0,884 1*** 1,1589*** -0.1326 4,1225**
0.000 0.000 0.426 0.042
R21 1,0427*** 0,9576*** -0,5805*** 3,6779*
0.000 0.000 0.000 0.055
R22 0,9471%** 0,8925*** 0.0688 8,0896***
0.000 0.000 0.610 0.005
R23 1,0516*** 0,9488*** 0.0176 0.0290
0.000 0.000 0.905 0.865
R24 0,9765*** 1,0429%** 0,7087*** 0.1586
0.000 0.000 0.000 0.690
R31 1,1206*** 0,6068*** -0,41271%** 7,4347***



0.000 0.000 0.009 0.006

R32 0,7907*** 0,4997*** -0.1664 6,4617**
0.000 0.000 0.210 0.011
R33 0,8608*** 0,4683*** -0.0229 4,1371**
0.000 0.000 0.840 0.042
R34 1,0579*** 0,5099*** -0.0166 0.9832
0.000 0.000 0.899 0.321
R41 1,0741%* 0.0934 -0,3799*** 3,3019**
0.000 0.307 0.004 0.069
R42 1,0202*** 0.0624 -0,4136*** 2.6006
0.000 0.587 0.001 0.1068
R43 0,9476*** -0.7468 0,2638*** 3,4527**
0.000 0.328 0.001 0.063
R44 1,1143%* -0,2034** 0,4431*** 0.6192
0.000 0.022 0.000 0431

(***) = statistically significant at the 10% leve(**) = statistically significant at the 5% levef*) = statistically
significant at the 1% levela) The dependent variables are represented by sixiedfolios. They have been
constructed by subdividing the sample in four gmapassets based on value-growth ranking andzerranking of
firms. We identify two distinct set of assets aswth-Value (four groups of assets based on P/E ratartiles) and
Size (four groups of assets based on Market Vahaetites). From the intersection of the eight groop assets we
obtain the above sixteen portfolioh) the associateg@-value is contained in parentheses below the aieffi
estimate(c) g is the Market-factor betdd) y; is the Size-factor betée) J; is the Value Growth-factor be(§) The
generalized method of moments (GMM) test statitgting the three-factor model holds, is distribuges a chi-
square with(# moment conditions - # of parameters) degredseeflom. Monthly data from 1-Jan-2001 to 1-Feb-
2010.

Table 3A(1). GMM Tests of therestricted Fama-French Model augmented with
the Momentum factor

1986 - 1991
Dependent variable® B oe p; 0 d o ">e 7" GMM -stat?
R21 1.0700*** 0.9246*** -0.5568*** -0.0202 8.5696***
0.000 0.000 0.000 0.622 0.003
R42 0.7641** 0.2983* -0.6891*** -0.0981 5.9016**
0.000 0.039 0.000 0.377 0.015
R44 0.8525*** -0.4045* 0.3038* -0.0028 6.0970**

0.000 0.018 0.054 0.950 0.014




(***) = statistically significant at the 10% leve(**) = statistically significant at the 5% levef¥) = statistically
significant at the 1% level. (a) The dependentaldeas are represented by sixteen portfolios. Thawe Hbeen
constructed by subdividing the sample in four gapassets based on value-growth ranking andzerranking of
firms. We identify two distinct set of assets aswth-Value (four groups of assets based on P/& ratartiles) and
Size (four groups of assets based on Market Vahaetites). From the intersection of the eight groop assets we
obtain the above sixteen portfolios. (b) the asgedi p-value is contained in parentheses belowctiedficient
estimate. (cpi is the Market-factor beta (dj is the Size-factor beta () is the Value Growth-factor beta (g)is
the Momentum-factor beta. (f) The generalized mathbd moments (GMM) test statistic testing the féagtor
model holds, is distributed as a chi-square withm{@ment conditions - # of parameters) degrees eddiom.
Monthly data from 1-Jan-86 to 1-Feb-2010.

Table 3A(2). GMM Tests of therestricted Fama-French Model augmented with
the Momentum factor

1992 - 2000
Dependent variable®  f; >° yi ¢ o> ni® GMM -stat?
R31 0.8703*** 0.2706* -0.2607* -0.0311 4.2252*
0.000 0.077 0.058 0.705 0.040
R33 0.9395*** 0.3213*** -0.0186 -0.0368 3.6853*
0.000 0.000 0.739 0.420 0.055
R42 0.9372%+* -0.2571%** -0.2624*** -0.1001** 6.1684**
0.000 0.001 0.002 0.042 0.013

R44 1.1393*** 0.0456 0.2003*** 0.1480** 10.2274***



0.000 0.595 0.005

0.029

0.001

(***) = statistically significant at the 10% leve(**) = statistically significant at the 5% levef*) = statistically
significant at the 1% level. (a) The dependentaldes are represented by sixteen portfolios. Thawe Hbeen
constructed by subdividing the sample in four goapassets based on value-growth ranking andzerranking of
firms. We identify two distinct set of assets agwth-Value (four groups of assets based on P/& ratartiles) and
Size (four groups of assets based on Market Vahaetites). From the intersection of the eight groop assets we
obtain the above sixteen portfolios. (b) the asgedi p-value is contained in parentheses belowctedficient

estimate. (cpi is the Market-factor beta (dj is the Size-factor beta () is the Value Growth-factor beta (g)is

the Momentum-factor beta. (f) The generalized meétbd moments (GMM) test statistic testing the féastor
model holds, is distributed as a chi-square withm{@ment conditions - # of parameters) degrees eddiom.

Monthly data from 1-Jan-86 to 1-Feb-2010.

Table 3A(3). GMM Tests of therestricted Fama-French Model augmented with

the Momentum factor

2001- 2010
Dependent variable® g >° p; 0 d o> 7" GMM -stat?
R14 0.8940*** 1.1544%** -0.1263 0.0260 4.1449*
0.000 0.000 0.440 0.805 0.042
R21 1.0164** 0.9560%*** -0.5979*** -0.0709 3.8198
0.000 0.000 0.000 0.381 0.051
R22 0.9674** 0.8888*** 0.0757 0.0423 8.1974***
0.000 0.000 0.583 0.44 0.004
R31 1.0511%** 0.6491*** -0.4754*** -0.1893* 7.9663***



R32

R33

R41

R43

0.000
0.8064**
0.000
0.9518**
0.000
1.0922*%*

0.000
0.9211%*

0.000

0.000
0.5067**
0.000
0.4413%*
0.000
0.0886

0.334
-0.0741
0.326

0.002
-0.1682
0.216
0.0318
0.775
-0.3707***
0.004
0.2584*+*
0.001

0.079
0.0136
0.889

0.2116%*

0.000
0.0436
0.480
-0.0500
0.170

0.005
6.54968
0.011
5.0837**
0.024
3.3767*

0.066
3.4144*
0.065

(***) = statistically significant at the 10% leve(**) = statistically significant at the 5% levef*) = statistically
significant at the 1% leveka) The dependent variables are represented by siyiedfolios. They have been
constructed by subdividing the sample in four gmapassets based on value-growth ranking andzerranking of
firms. We identify two distinct set of assets aswth-Value (four groups of assets based on P/& ratartiles) and
Size (four groups of assets based on Market Vahaetites). From the intersection of the eight groop assets we
obtain the above sixteen portfolioh) the associateg@-value is contained in parentheses below the aiefii
estimate(c) f; is the Market-factor bet@) y; is the Size-factor bet@) J; is the Value Growth-factor beta (gi)is
the Momentum-factor beta. (f) The generalized matbd moments (GMM) test statistic testing the féagtor
model holds, is distributed as a chi-square withm@ment conditions - # of parameters) degrees eddiom.

Monthly data from 1-Jan-86 to 1-Feb-2010.



