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ABSTRACT 

* Kiran Mehta 
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Fama and French (1993) e laborated the use of fi rm spec ifi c characterist ics in expla ining the return behavior of different 
types of portfolios. He extended the CAPM model and described that only market factor cannot descri be the return behavior 
of th e stocks in a significant manner but a b lend of market factor with the size and book to market ratio jointly have more 
power to exp lain the beh avi or of stock returns. It can be asce rtained from the findings of the study that in Indian capital 
market, in stead of considering the market ri sk and firm specifi c characteristics (SMB and HML) individually to expl ain the 
return behavior of the stock prices, a combinat ion of all these three factors have more pred ictability power to express the 
stock return behavior. 
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INTRODU CTION 

Fam a and French (1993) elabo rated th e use of firm 
spec ifi c characteri sti cs in explaining th e return behavior of 
different types of portfol ios. He extended the CAPM model 
and described that on ly market factor cannot describe the 
return behavior of the sto ks in a signifi cant manner but a 
bl end of market factor w ith the size and book to market 
rat io jointl y have more power to explain the beh avior of 
stock retu rn s. The Fama-French Three Factor Model is used 
to predict the ri sk and returns of equ i ty portfo l ios . It is a 
model that compares a portfo li o to three distinctive types 
of ri sk fou nd in th e equity market to ass ist in categori z ing 
returns. Prior to th e three-factor model, the Capital Asset 
Pri c ing Model (CAPM) was used as a "S ingle Factor" way 
to expl ai n portfolio returns. However, several shortcomings 
of the CAPM model ex ist and inco rrectl y predict ing results 
co mpared to rea li ze returns and the effect of other ri sk 
facto rs have put this mode l under crit icism. The ass umpt ion 
of a single ri sk facto r limits the usefulness of thi s model. 

In June 1992, Eugene F. Fama and Kenneth R. French 
publi shed a paper that found that on average, a po rtfo li o's 
beta only exp lains about 70% of its actua l returns and other 
30% is exp lained by othe r facto rs not related to beta. Beta, 
the measure o f market exposure of a given stock or portfolio, 
w hi ch was previous ly thought to be the end-al I measurement 
of stock ri sk/return, is of onl y li mited use. Fama-French 
showed th at this paramete r d id not predict the returns of all 
equity port fo lios, a lthough it is still useful in predicting the 
return of stock/bo nd and stock/ca h mi xes. The return f 
any stock portfolio can be exp lained almost entire ly by two 
factors: M arket cap ("s ize") and book/market ratio ("va lue") . 
The smaller and the median market cap of your portfoli o, 
the higher its expected return. 

The present study is destined to empirica ll y test the 
three fac tor mode l suggested by Fama and French on Indian 
stock market and to document the ev idences that how firm 
characteri sti cs are used as a better expl anat ion of stock 
return behav ior. 

Review of Literature 

Fama and French (1992) provided a strong support to 
the relationship between size and B/M ratio and stock returns. 
In th eir univariate and multivari ate tests th ey found a 
significant positive relati on hip between B/M va lue and 
stock returns and a negat ive relation between size and stock 
returns. They studi ed the jo int effect of beta, size, E/P ratio, 
and leve rage and B/M ratio on the cross-sectional stock 
return s. Their results showed that both size and B/M ratios 
were significant when included together, and they dom inated 
other vari ab les. In thei r study leverage and P/E ratio were 
significant by themselves or when cons idered with size, but 
they became insignificant when both size and B/M ratio 
were co nsidered. Th e strong size effect has also been 
documented in the succeeding wo rks of Fama and French. 
Lakon ishok, Schle ifer and Vi shn y (1994) defined va lue 
strategies as buying sha res w ith low prices compared to 
some indi cato r of fundamental va lues such as earn ings, 
book va lue, div idend and cash fl ow. Glamour stocks grew 
faste r fo r the first coup le of years but after th at the growth 
rates of the two groups were essent ially the same. Val ue 
strateg ies using both past low growth and low current 
multi p li es outperformed glamour strategies by an impre sive 
10- 11 % per year . Among th e var iou s measures of 
fundamental va lues, P/E did not produce as large an effect 
as price-to-book val ue or pri ce-to-cash flow, possibly because 
stocks with temporaril y depressed earnin gs were lumped 
together with we ll performing glamour stocks in the high 
expected growth/ low E/P catego ry. They found l itt le suppo rt 
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to the view that value st rategies were fundamentally riskier. 
Value stocks outperformed glamour stocks quite consistently 
and did particularly well in 'bad ' state of the world. 

Fama and French (1995) studi ed the behavior of stock 
prices, in relation to the size and book-to-market-equity 
(BE/ME) of compani es li sted New York Stock Excha nge, 
American stock exchange and NASDEQ for the period from 
1963 to 1992. They found, consistent with rational pricing, 
high BE/ME (a low stock price relative to book value) 
indicated persistent poor earnings and low BE/ME (a high 
stock price relative to book va lue) indi cated strong earnings . 
Within book-to-market groups, sma ll stocks tended to be 
less profitable than big stocks. Berk (1995) argued that the 
market va lue of a firm was inherentl y negatively related 
with its common stock return and Berk (1996) reported that 
size effect disappeared when some non market based size 
measure was used. He used five different measures of firm 
size viz market cap itali zat ion (MC), book value of total 
assets (BVA), book value of un-depreciated properly, p lant 
and equipment (PPE), annual sa les value (sa les) and number 
of employees in order to check the existence of size effect. 

Fama and French (1996) stud ied the va lue and growth 
stocks in markets around world for the period 1975-1995. 
During the study period the difference between ave rage 
returns on globa l portfolios of high and low book-to-market 
stocks was 7.60% per yea r and va lue stocks outperformed 
growth stocks in 12 of 13 major markets. There were similar 
value premiums when stocks were sorted on ea rnings/p ri ce, 
cas h flow/price, and dividend/price and found a value 
premium in emerging markets. Since these results were out­
of-sample relative to earli er tests on U.S. data, they suggested 
that the return premium for value stocks was real. An 
international CAPM was not ab le to expla in the value 
premium, but a two facto r model that incl uded a risk. Kim 
(1997) examined the explanatory power of beta, firm size, 
book-to-market equity and the earning price ratio during the 
period Jul y 1958 to December 1993. The study found stronger 
support fo r the betas pricing theory and conc luded market 
betas had economica ll y and stat ist ica lly sign ifi cant force 
regardless of the presence and absence of the firm size, 
book-to-market equity and earning-pri ce rat io. But unlike 
the f irm size a nd ea rnin g p ri ce, book to market had 
significant exp lanatory power to average stock returns. In 
particular, firm size was barely significa nt using monthly 
returns, but no longer signifi cant using quarterly returns. 
Howeve r, book-to-market equity st ill had signifi ca nt 
expl anatory power for average stock returns. Daniel and 
Titman (1997) confronted that firm cha racteri sti cs rather 
than factor loadings on the SMB and HML portfolios 
determine expec ted return s. Within portfolios formed on 
size, there was basica lly no relation between returns and 
loadings on the SMB factor. This suggested that expected 
stock retu rns were related to their characteri stics for reasons 
that might have nothing to do with the cova riance structure 
of returns and constituted evidence against a financial distress 
interpretation of the SMB factor. 

Connor and Sehgal (2001) examined the Fama-F rench 
three-factor model of stock returns for India using a sample 
of 364 compan ies from June 1989 to M arch 1999. They 
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ana lyzed whether the market, size and va lue facto rs were 
pervas ive in the cross-sect ion of random stock retu rns and 
investigated whether there were market, size and va lue facto rs 
in corporate earnings similar to those in returns, and whether 
the com mon risk factors in earnin gs translated in to common 
risk facto r in return s. They found ev idence fo r pervasive 
market; size and book-to-market factors in Ind ian stock 
returns and found cross-sectional mean retu rns were exp lai ned 
by exposure to these three facto rs and not by the market 
facto r alone. They found mixed ev idences fo r parallel market, 
size and book-to-market facto rs in earnings and did not find 
any reliable link between the common risk facto rs in earnings 
and those in stock returns. As a whole the empirica l results 
were reasonab ly consistent with the Fama-French Three­
Factor model. Pandey (200 1) studied panel data set of 1 729 
obse rvations to identify vari ab les that could explain expected 
returns of Malaysian stocks . The study was based on the 
fixed effects regress ion mode l as it performed better than 
the random effect mode l and OLS models without the firm 
effects. Results of the fi xed-effect univariate regression 
indicated that beta, size, book-to-market va lue (B/M) ratio, 
earn ing-price (E/P) ratio and dividend yie ld individually 
played signi ficant role in exp lai ning stock returns and payout 
and leverage had no effect. The explanatory power of size 
(natural log of market cap itali zation) was the highest. Beta 
was found to have consistent ly a positive relation with 
stock returns by itse lf and other va ri ables. But thi s exp lanatory 
power was less than size and other variables. Contrary to 
the results of Fama and French (1992) B/M rati o was not 
persistently a significant variable; it 's signifi cant disappeared 
when they incorporated size and E/P ratio in regress ion. 

Drew, Naughton and Veeraraghavan (2003) studied firm 
size, book-to-market eq uity and security returns on Shanghai 
Stock Exchange (China) and tested multifactor approach to 
asset pricing in one of the most cha llenging international 
market, the Shanghai Stock Excha nge, China fo r the period 
December, 1993 to December, 2000 by making various 
type portfolios. Th e study conc luded that mean-variance 
eff icient investors in ch in a was ab le to se lect some 
combinat ions of small and low book-to-market eq uity firms 
in addition to the market portfolio to generate superior ri sk­
adjusted returns. Moreover they found no evidence to support 
the v iew that seasonal effects co uld explain the findings of 
the multifactor model. In summary, the study found the 
market factors alone was not sufficient to describe the cross­
section of average stock returns in China. Gaunt (2004) 
studied the evidences of size effect, BE/ME effect and the 
app li cation of the Fama and French factor model in the 
Australian market. He found that beta was less than one 
which was contrary to Fama and French who found beta to 
be close to one. Ri sk inclined to be greater for small er ize 
f irms and low BE/ME ratios like the findin gs of Fama and 
French. There were evidences that there was a monotonic 
increase in the HML factor load ing from low to high BE/ME 
portfolios imply ing that the HML factor played a significant 
role in asset pricing. The author found an inconseq uentia l 
sma ll firm effect and no large firm effect. He found an 
improvement in the explanatory power of the three factor 
model over and above the one facto r CAPM when compared 



to prior studi es in the Australian setti ng. Vassalou and Xing 
(2004) investigated the relation between the size and book­
to-market effects and default ri sk, defined as the ri sk that a 
firm failed to se rv ice its debt obligations. The authors 
estimated the defau lt likelihood for up to 4,200 U.S. firms 
over the period 1971-1999 on the basis of contingent c laims 
theory. The study showed that while the SMB and HML 
factors conta in some defa u It-related information, defau It 
risk could not account for the explanatory power of the 
Fama-French three-factor model. Nartea and Djajadikerta 
(2005) found a significant size effect and a weak BE/ME 
effect in the case of New Zealand. According to them, the 
three factor model's exp lanatory power was not as big an 
improvement over th e CAPM as was for the Australian 
case. Sehgal and Triphati (2005) examined the size effect in 
the Indian stock market using data of top 482 Indian 
compani es for the period of 1990-2003. They found a strong 
size premium using six alternative measures of compa ny 
viz. - Market capita li zat ion , Enterpri se value, Net Fixed 
Assets , N et Annual Sales, Total assets and net working 
capita l. Further the size based investment strategy seemed 
to be economically feasible as it provided extra normal 
returns on ri sk adjusted basis. Frequent reba lancing of size 
based portfolio was however fount to be undesirabl e. The 
size effect did not seem to be owing to any seasona lity or 
business cyc le factors. The presence of a strong size premium 
also rai sed doubts the informational efficiency of Indian 
Stock market. The authors found strong size effect over the 
study period which had become more pronounced during 
recent time period. 

Bhel (2006) studied the Fama and French three-facto r 
model of stock returns along with its variants, including the 
one-factor CAPM for 79 stocks I isted on the BSE-100 stock 
market index for India from July 2001 to June 2006. These 
sample stocks were sp lit in to six portfolios sorted on size 
and book-to-market equity ratio . The factor portfolios that 
exp lained the returns were the market factor, size facto r 
(SMB) and value facto r (HML). The author found strong 
evidences for the market factor in all the portfolios, it being 
regarded with had the highest exp lanatory power. The SMB 
and HML factors could not be clearly ranked in this regard. 
On the basis of the adjusted R2 it was confirmed that the 
three-factor model captured better the commo n variations 
in the stock returns than the CAPM. It was found that the 
three-factor model of Fama-French fa irs better in exp lai ning 
the cross-sect ion of returns in the portfolios than its va ri ants 
and the CAPM. 

Data Inputs and Research Methodology 

The present study has cons idered compan ies li sted under 
the BSE-500 index se ri es for all the empiri ca l tests to study 
the impact of firm specific cha racteri st ics in exp laining the 
cross-sectio n a l sto ck return behavior. T he Monthly 
observations have been cons idered for the individual stock 
prices as wel I as various parameters rel ated to company 
specifi c. As the base yea r of BSE-500 index was February 
1999, so the study under conside ration has taken data from 
Feb 1999 to December 2007. Further, the compani es were 
first shortlisted in consideration with the ava ilability of the 
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data for a regular period of the sampled duration. The 
companies li sted under the head 'Finance Related ' was 
excl uded as these co mpani es may differ from the other 
compani es in term s of their market cap and other financial 
parameters. A few companies were further eliminated due 
to non ava i la bi I ity of data related to one or more parameters 
(BM or Size). So the final sa mple consisted of a total of 
219 compa ni es having co nsi stent ava il ab ility of monthl y 
data for thei r prices, BP rati o, & size factors. 

Al I the portfolios are const ructed and revi sed on first 
trading day of July. All the data required for the study under 
cons ideration have been obtained from PROWESS database 
provided by CMIE, Mumbai . 

The three-factor model: 

To represent the market cap ("size") and book/market 
ratio ("va lue") returns, Fama and French modified the original 
CAPM with two additional risk factors: Size risk and Value 
ri sk. 

The o riginal CAPM equat ion : 

E (R;) = Rf + ~; (E(R,J - Rf)) 

Where R1 is the ri sk free rate and E (Rm) is the expected 
excess return of the market portfolio beyond the risk-free 
rate, often ca ll ed the equity ri sk premium . The Fama and 
French equation: 

E (R;) = Rf + ~i (E(Rm) - Rf) + s; SMB + h; HML 

Where SMB is the "Sma ll Minus Big" market 
capita lization ri sk factor and HML is the "High Minus Low" 
va lue premium ri sk factor. 

SMB, Small Minus Big, measures the additional return 
investors have historica ll y rece ived by investing in stocks of 
companies with relat ively small market capitalization . This 
additional return is often referred to as the "s ize premium". 
HML, which is sho rt for High Minus Low, has been 
constructed to measure th e "value premium " provided to 
investor for invest ing in companies with high book-to-market 
va lues (essenti ally the value placed on the company by 
accountants as a rati o relative to the value the public markets 
placed on the company, commonl y exp ressed as B/M).The 
key point of the model is that it all ows investors to weight 
their portfolios so that they have greater or lesser exposure 
to each of the specifi c risk factors, and therefore can target 
more precisely different leve ls of expected retu rn . 

So in order to test the exp lanatory power of different 
va riants of Fama and French three factor model, the study 
under conside ration construcleu the six size and va lue sorted 
portfolios. Every yea r the portfolios were revised in the 
month of July. Fama used these two factors to co nstruct 
va lue and growth portfolios and used excess returns of market 
proxy to model the stock return behavior. He fou nd that the 
three factors, market, size, and book to market ratio as the 
three main factors to determine the insid ious ri sk in the 
returns. The following section has discussed th e findings of 
the Fama and French three factor model in detail. 

Application of Fama and French Three Factor Model. ... 



Empirical Results 

Table 1 has reported the results of descriptive stat isti cs 
or six size and value portfolio return s. As depicted in the 
table, the smal I sized portfolios performed better than large 
sized portfolios in terms of mean returns. The small sized 
portfolios a lso showed high e r leve l of volatility in 
comparison to large sized portfolios. But the sixth portfolio 
s~ow~d an increased level of volatility despite hav ing large 
size in terms of market cap. In general, majority of the 
portfolios reported negatively skewed distribution of return 
except for SH portfolio and al I the portfolios reported higher 
peakedness in their distribution curve in compa ri son to 
normal curve. Except, SL & BL portfolios, the rest four 
portfolios had higher magnitude of probability of their Jarque­
Bera statist ic indicat ing normally distributed return seri es of 
these portfo li os throughout the study period. Added to this, 
out of the three factor portfolios, the market portfolio reported 
the negati ve mean returns. It also reported the highest leve l 
of vo latility amongst the three factor portfolios and also 
negatively skewed return seri es. The Jarque-Bera stat ist ic 
further confirmed the less than normally distributed return 
se ri es of the market portfo li o. The other two factor portfolios, 
SMB & HML reported normal ly di stributed return series as 
per the Jarque-Bera sta ti sti c. Tab le, has repo rted the 
correlation between the market portfolios and the pattern of 
mean returns for six size and va lue portfolios has also been 
depicted through the Figure. 

Explanation of Common Variation in Returns with the Factor 
Portfolios 

Table 2, has reported the results of Fama and French 
Model through all its variants. As depicted in the table the 
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R repo rted of CAPM (excess return on market portfolio) 
alone ranged from 57.36% (BH ) to 82.91 % (BL). It 
exp lained the variations in low and med ium book to market 
ratio portfolios returns with both small and big sized stocks. 
But the exp lanatory power of other two facto rs was found 
less than market facto r. The SM B facto r alone showed highest 
explanatory power in case of SL portfolio with a value of 
47.77% and for BH portfolio, it explained less than 5% 
variation in the monthly return seri es. The HML facto r alone 
showed even poorer parameter to explain the variation in 
the returns of all the six portfolios . For SL and SM portfolios, 
it expl ained less than 5% variation, for BL portfolio it 
explained less than 1 % var iation and for BM portfo lio, it 
explained less than 10% in the returns during the overall 
study period of the present study. But when SMB and HML 
factors taken together to explain the ri sk factor in the return 
generation by variou s portfolios, still it produced no 
signifi ca nt explanation regarding thi s. It was only in the 
case of SH portfolio that it exp lained approximately 62% 
variability in its monthly returns, for rest of the portfolios 
the value of R2 was found very less. So during the overall 
study period, the SMB and HML factors jo intly did not 
expla ined the variability the returns of po rtfolios in a strong 
w ay. 

But when EXRET was added with other factors, there 
was an increase in the explanatory power of the model. 
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With the inclusion of SMB factor with the EXRET, the R2 
coefficient increased for all the six portfolios indicating that 
both these factors were in a better position to expl ain the 
variation in returns in compari son to simple CAPM mode 
which was based on EXRET only. The expl anatory power 
ranged from 59.36% to 89.05% which was better than 
depicted by market facto r alone. Further, when HML facto r 
was added with the market factor, an added improvement 
co uld be seen in the coeffic ient of determination obtained 
through the reg ress ion eq uation . The ran ge of R2 was 
79. 19% to 87.79%, which could given a good expl anation 
to the causes of vari ability in the returns of the all the 
portfo li os. It was better for the big sized portfoli os where 
the exp lanatory power of these two factors was more than 
80% for all the three portfolios. But the results obtained by 
using all the three factors in determining the behavior of 
returns of all the six portfolios were more useful. As indicated 
in the Tab le, around 88% of variabi li ty in the returns of 
small sized portfolios and around 83% variability in the 
returns of three big sized portfolios could be expl ained by 
using th e EXRET, SMB, & HML factors together. So the 
investors can use these three important factors to determine 
the_return behavior of their portfolios. So the overa ll findings 
indi cated that the three factor model given by Fama and 
French is more powerful, than its other variants of taking 
one or two factors, in explaining the vari ability in th e 
returns of all six portfolios. The following paragraphs have 
discussed the suitability of the Fama and French three factor 
model during the alternate phases of the market. 

Conclusion 

It can be ascertained from the above analys is that instead 
of co nsiderin g the market ri sk alone and firm spec ifi c 
characte ri sti cs (SMB and HML) individually to exp lain the 
return behavior of the stock prices, a combination of all 
these three factors have more predictability power to express 
the stock retu rn behavior over a period of time. The return 
behavior of all the six types of portfolios was sign ifi cantly 
exp lained (as shown by R2) by add ing growth and value 
factors with the market ri sk. No other combination of 
different parameters was found strong enough to exp lain the 
return behavio r of all the six portfo lios. Th e Fama and 
French three factor model was found most appropri ate model 
to explain the stock return behavior of all six types (based 
on growth and value strategies of the fund managers) of 
portfolios in comparison to other variants of their model in 
Indi a. 
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Reference # Envision - C -0 1 
Table-1 

Descriptive Statistics for All Portfolios under Fama and French Model (1999-2007) 

Portfolios Mean Median Std. Dev. Skewness Kurtosis Jarque-Bera (prob.) 

SL 0.0253 0.045 1 0. 1085 -0.8 107 3.9684 15. 159 * (.0005) 

SM 0.0332 0. 0453 0.0954 -0.3555 3. 1273 2.2 174 (0. 33) 

SH 0.0356 0. 032 8 0. 1093 0.0633 3.2 157 0.2659 (0.8 755) 

BL 0 .01 29 0 .027 1 0.0716 -0 .9459 4. 7284 27.905* (1.00E-06) 

BM 0.0174 0.0234 0. 0834 -0.25 12 3.0357 1.0777 (0.5834) 

BH 0.0 195 0.0262 0. 1023 -0.3306 3. 2198 2.0634 (0. 3564) 

EXRET -0 .0466 -0.0254 0.0836 -0.9 109 3.9988 18.344 * (0.0001) 

SMB 0 .0147 0.0 147 0.0368 0.090 1 2.8577 0.2247 (0.894 1) 

HML 0.0084 0.0045 0.0642 -0. 1408 3.9966 4.5586 (0.1023) 

• *Significant at 1% and ** Si gnificant a t 5% level of Signi fica nce. 
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HML 

Table 2 Fama and French Three Factor Model 

Dependent 
Variable 

SIL 

a 
Variable 

2.3689 

b 

18.4523 
----------- --------------------

Prob. 0.0 198 0 

SMB HML 

----------- ------- - -- ------------------ ---------
SIM 

Prob. 

2.6506 

0 .0094 

17.0626 

0 
----------- ---------- ------------------ ---------

SIH 2. 1966 11.973 7 
--------------------------------

Prob. 0.0304 0 ----------- ---------- ------------------ ------- - -
BIL -3 .9296 22.0244 

------ - - -- ---- - -----------------
Prob. 0.0002 0 ~---------- ---------- ------------------ ---------
BIM -1.3 102 16.367 

~---------- - --------------------
Prob. 0. 1932 0 ~---------- ---------- ------------------ ---------
BIH -0 .2405 

Prob. 0.8 104 

SIL -8.2292 
----------- -----------

Prob. 0 

11 .599 1 

0 

9.5643 
----------

0 
~---------- ----------~------------------ ---------

SIM -6. 1708 
~---------- -----------

Prob. 0 

6.682 4 

0 
~---------- ----------~------------------ ---------

SIH -5. 1 778 6.0706 
~---------- ----------- ---- - -----

Prob. 0 0 
~---------- ---------- ------------------ ---------

BIL -8 .9587 4.8079 
~---------- ----------- ~ - - - - - - - -

Prob. 0 0 
------------------ ---------

BIM -6 .6636 3.2993 
~---------- ----------- .,_ _______ _ 

Prob. 0 0.00 13 
----------- ---------- ------------------ ---------

BIH -4 .9587 2.0668 
----------- ------- - --- .,_ ________ _ 

Prob. 0 0.04 13 

SIL -3.4262 -1.6658 
----------- ----------- ~--------

Prob. 0.0009 0 .0989 
----------- ---------- ------------------ ---------

SIM -3.61 79 2. 1205 
----------- ----------- ~------- -

Prob. 0.0005 0 .0364 
------------------ ---------

SIH -3.64 37 5.04 35 
----------- ---------- ~ - - - - - - - -

Prob. 0.0004 0 ----------- ---------- ------------------ ---------
BIL -6.8808 -0 .13 75 

----------- ---------- ~ - - - - - - - -
Prob. 0 0 .8909 

----------- ---------- ------------------ ---------
BIM -6 .0965 

----------- ----------
Prob. 0 

BIH 
~ - - - - - - - - - -

Prob. 

-6.066 1 

0 

2.8 125 
~ - - - - - - - -

0 .0059 
------ - ----------- ---------

6.4524 
~ - - - - - - - -

0 
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Table 2 contd ..... 

Explanatory 
Variable 

EXRET-SMB 

EXRET-HML 

SMB-HML 

Dependent 
Variable 

S/L 

a 

-2.5933 

b SMB HML 

19.3149 10.3055 
----------- ---------- -------------------

Prob. 0.0 109 0 0 ~---------- ---------- ------------------ ---------
S/M 0.15748 14.7788 4.28849 

~---------- ---------- -------------------
Prob. 0.8752 0 0 

~---------- ---------- ------------------ ---------
S/H 0. 16906 9.8560 1 3.366 12 

----------- ---------- -------------------
Prob. 0.8661 0 0.0011 

~---------- ---------- ------------------ ---------
B/L -3.8594 19.3953 0.9967 1 

~---------- ---------- -------------------
Prob. 0.0002 0 0.32 13 

~---------- ---------- - - ---------------- ---------
B/M -0.4559 15.3154 -1 .2388 

~---------- ---------- -------------------
Prob. 0.6495 0 0 .2183 

~---------- ---------- ------------- -- --- ---------
B/H 0.962 11 11.602 -2.2042 

~---------- ---------- -------------------
Prob. 0.3383 0 0.0298 

S/L 2.8456 19.35 02 - .3851 
~---------- -------------------- ~--------

Prob. 0.0054 0 0.00 1 ~---------- ---------- ------------------ --------
S/M 2.3846 18.8754 4.7577 

~---------- -------------------- 1--------
Prob. 0.019 0 0 ~---------- ---------- ------------------ --------
S/H 1.9965 17.2 180 1 10.2419 

Prob. 0.0487 0 0 
~---------- ---------- ------------------ --------

B/L -3.8793 21. 9 11 62 -0.0607 

Prob. 0.0002 0 0.9522 
~---------- ---------- ------------------ --------

B/M -2.2374 19.428 6.3769 
~----------

Prob. 0.0275 0 0 
--------- - - ---------- ------------------ --------

B/H -2. 1645 21.756 15.7047 
1--------

Prob. 0.0328 0 0 

S/L -8 .0016 9.2 436 0.0183 
----------- ----------- -----------------

Prob. 0 0 0.9855 
----------- ---------- ------------------ --------

S/M -7 .6071 8.2293 4.630 1 
----------- ----------- 1------------------

Prob. 0 0 0 
----------- ---------- ------------------ ------ --

S/H -9.0 214 10.4 16 .5491 
----------- ----------- -----------------

Prob. 0 0 0 
----------- --- ------ - --- --- --- --------- --------

BIL -8 . 9738 4.916 1.0297 
----------- ----------- ---------- ---- - - -

Prob. 0 0 0. 3057 
----------- ---------- ------------------ --------

B/M -7.8488 4.4028 4.026 
~-----------------

Prob. 0 0 0.000 1 
----------- ---------- ------------------ --------

B/H -7.8408 4.438 7. 8884 
~---------- ----------- 1------------------

Prob. 0 0 0 
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Table 2 contd ..... 

Explanatory 
Variable 

EXRET-SMB-

HML 

Explanatory 
Variable 

EXRET 

SMB 

Dependent a b SMB 
Variable 

S/L -2. 0875 19.7232 9.5778 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Prob. 0.0394 0 0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
S/M -1 .55 18 17.538 7. 10 76 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Prob. 0.1239 0 0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
S/H -3.8398 18.285 11. 35 1 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Prob. 0.0002 0 0 

- - - - - - - - - - - - - - - - - - - - - ... - - - - - - - - - - - - - - - -
B/L -3.7827 19.173 1.0111 

- - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - -
Prob. 0.0003 0 0. 3145 

- - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - -
B/M -1 .9608 17.2 15 0 .20 5 

- - - - - - - - - - - - - - - - - - - - ... - - - - - - - - - - - - - - - -
Prob. 0 .052 7 0 0 .838 

- - - - - - - - - - - - - - - - - - - - ... - - - - - - - - - - - - - - - -
B/H -1 .823 19.354 0.066 7 

- - - - - - - - - - - - - - - - - - - - ... - - - - - - - - - - - - - - - -
Prob. 0 .071 3 0 0.947 

Table 3 Fama and French Three Factor Model (July 1999- December 2007) 

Dependent 
Variable 

S/L 

a 

0.0145 

b SMB HML 

1.1837 

HML 

-2 .03 37 
- - - - - - - - - - -

0.0447 
- - - - - - - - - - -

7.4758 
- - - - - - - - - - -

0 
- - - - - - - - - -

17.92 3 
- - - - - - - - - - -

0 
- - - - - - - - - -

0. 205 
- - - - - - - - - - -

0 .838 
- - - - - - - - - - -

6.1808 
- - - - - - - - - - -

0 
- - - - - - - - - - -

15 .105 
- - - - - - - - - -

0 

Adj R2 

0.773 
~-------- ---------------------------------- --------

Std.Error 0.0061 0 .0641 
~----------------- --------

S/M 0.01 53 1.0322 0 .7443 
~-------- ---------------------------------- --------

Std.Error 0.0058 
~-----------------

S/H 0.0183 

0.0605 

1.0435 0.589 
~-------- ---------------------------------- --------

Std.Error 0.0083 0 .08 72 
~----------------- --------

B/L -0 .0142 0 .8346 0 .8291 
~-------- ------------------------ -- -------- --------

Std.Error 0.0036 0.0379 
~----------------- --------

B/M -0.0068 0 .8948 0 .7282 
~-------- -------- ------------------------- --------

Std.Error 0.0052 0 .0547 
~----------------- --------

B/H 

Std.Error 

S/L 

-0.0019 

0.0079 

-0.0719 
i--- - - - - -- - - - - -

Std.Error 0.0087 

0 .9558 

0 .0824 

2. 1153 

0.2212 

0 .5736 

0.4777 

~---------------------------------
S/M -0.0551 

i--- - - - - -~ - - - - -

Std.Error 0.0089 

1 .5 11 

0 .2261 

0.3087 

~---------------------------------
S/H 

Std.Error 

-0.054 

0.0104 

1.6039 

0.2642 

0.2693 

----------------------------------
BIL -0.0664 

-----~-----
Std.Error 0.0074 

0.9028 

0 .1878 

0 .1878 

----------------------------------
8/M -0.0596 0 .7468 0 .0982 
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Std.Error 0.0089 0.2263 
--------

BIH -0 .055 0.5806 0 .04 1 
--------- -------- r--------

Std.Error 0.0111 0 .2809 

SIL -0.0382 -0 .2891 0.02 7 
--------- ~------- ---------

Std.Error 0.011 2 0.1736 --------- -------- -------------------------~--------
SIM -0 .0356 0. 324 3 0 .043 

--------- -------- ~------- ---------
Std.Error 0.0098 0.153 

--------- -------- -------------------------~--------
SIH -0 .0 372 0.8002 0.2028 

--------- -------- ~------- --------
HML Std.Error 0.0102 0.1587 

--------- -------- -------------------------~--------
BIL -0 .053 -0.01 65 0.0002 

--------- -------- ~-------~--------
Std.Error 0.0077 0. 1198 --------- -------- ------------------------- --------

BIM -0 .051 7 0.371 0.073 3 
--------- --------- ~-------~--------

Std.Error 0.008 5 0 .1319 
--------- ----------------------------------~--------

BIH -0.054 0 .8942 0.294 
--------- ---------

Std.Error 0.0089 0 .1386 

Table-3 contd ... ....... . 

Explanatory Dependent a b SMB HML Adj R2 
Variable Variable 

SIL -0.0131 0.960 7 1 . 1 651 - 0 .8905 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Std.Error 0.005 0.049 7 0.11 31 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
EXRET-SMB SIM 0.001 0 .9165 0.6045 - 0 .7844 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Std.Error 0.0063 0.062 0.141 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
SIH 0.0016 0.9085 0 .7053 - 0.6312 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Std.Error 0.0093 0.092 2 0. 2095 
- - - - - - - - - - - - - ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

BIL -0.01 65 0.8163 0.0954 - 0 .8308 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Std.Error 0.0043 0.042 1 0 .0957 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - -
BIM -0. 0028 0.9274 -0. 1705 - 0.7323 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Std.Error 0.0061 0 .0606 0.13 76 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
BIH 0.0088 1 .041 9 -0.45 - 0 .5936 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Std.Error 0.0091 0 .0898 0.2041 

SIL 0.01 67 1.1811 - -0 .27 0 .7965 
- - - - - - - - - - - - - - - - - - - - - - - - - -

Std.Error 0.0059 0.061 0 .0798 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .... - - - - - - - -

SIM 0.0 1 26 1.0354 - 0.3411 0.79 19 - - - - - - - - - - - - - - - - - - - - - - - - - -
Std.Error 0.0053 0.0549 0.07 17 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SIH 0.0 11 7 1.0513 - 0.8 172 0.8004 
.... - - - - - - - - - - - - - - - - - - - - - - - - -

Std.Error 0.0059 0.0611 0.0798 
.... - - - - - - - - - - - - ----- - - - - - - - - - - - - - - - - - - - - - - - - - .... - - - - - - - - -

EXRET-HML BIL -0 .0142 0.8345 - -0 .003 0.829 1 -- - - - - - - - - - - - - - - - - - - - - - - - -
Std.Error 0.0037 0.038 1 0.0498 

.... - - - - - - - - - - - - ----- - - - - - - - - - - - - - - - - - - - - - - - - - .... - - - - - - - - -
B/M -0 .0099 0 .8984 - 0.3855 0 .8073 

- .... - - - - - - - - .... - - - - - - - - - - - - - - - -
Std.Error 0 .0044 0.046 3 0 .0605 
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IS / H -U .UU':!L U.%44 - U.':!U':Jl:l 0 .87 / 'j ... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Std.Error 0.0043 0.0443 0 .0579 

S/L -0 .07 19 - 2.1163 0 .0024 0.4777 ... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Std.Error 0.009 0 .2289 0 .1316 

,- - - - - - - - - - - - - - - - - - -------- - - - - - - - - - - - - - - - - - - - - - - - - - -
S/M -0 .0634 - 1.7464 0.5649 0.4318 ... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Std.Error 0 .0083 0.2122 0.122 
,- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

S/H -0.0699 - 2.0554 1 .0834 0 .6196 ... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
SMB-HML Std.Error 0 .0077 0.1973 0.1135 

... - - - - - - - - ... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
B/L -0.0681 - 0.9505 0.1145 0 .1964 

... - - - - - - - - ... - - - - - - - - ... - - - - - - - - - - - - - - -
Std.Error 0.0076 0. 1933 0. 111 2 - - - - - - - - - ... - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

8/M -0 .0669 - 0 .9563 0 .5027 0 .225 
... - - - - - - - - ... - - - - - - - - ... - - - - - - - - - - - - - - -

Std.Error 0 .0085 0 .21 72 0 . 1249 ... - - - - - - - - ... - - - - - - - - - ------ - - - - - - - - - - - - - - - - - - - - - - - - - - - -
8/H -0.0701 - 1.0 11 3 1 .0335 0.41 1 1 ... - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -

Std.Error 0 .0089 0 .2279 0.131 

Table-3 contd ...... . .. . . 

Explanatory Dependent a b SMB HML Adj R2 
Variable Variable 

S/L -0.0107 0 .97 12 1.1041 -0 .1 213 0.8949 
- - - - - - - - - ... - - - - - - - - ... - - - - - - - - - - - - - - - - - - - - - - -

Std.Error 0 .0051 0 .0492 0 .11 53 0 .0597 - - - - - - - - - - - - - - - - - - ------ - - - - - - - - - - - - - - - - - - - - - - - - - - -
EXRET-SMB- S/M -0.008 0.8772 0 .8322 0.4532 0.8627 

- - - - - - - - - ... - - - - - - - - ... - - - - - - - - - - - - - - - - - - - - - - -
HML Std.Error 0.0052 0.05 0 .11 71 0 .0606 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

S/H -0.0 1 79 0 .8237 1 .197 0 .9784 0.9138 - - - - - - - - - ... - - - - - - - - ... - - - - - - - - - - - - - - - - - - - - - - -
Std.Error 0 .0047 0.045 0 .1055 0.0546 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
8/L -0.0 167 0 .8154 0 .1007 0.0106 0 .8308 - - - - - - - - - - - - - - - - - - ... - - - - - - - - - - - - - - - - - - - - - - -

Std.Error 0 .0044 0.0425 0 .0996 0.0515 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

B/M -0.0 106 0.8937 0 .0249 0 .3889 0.8074 
- - - - - - - - - - - - - - - - - ... - - - - - - - - - - - - - - - - - - - - - - -

Std.Error 0 .0054 0.0519 0 .1215 0.0629 
- - - - - - - - - - - - - - - - - - ----- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

B/H -0.0094 0.9629 0 .0078 0.9108 0.8779 
- - - - - - - - - - - - - - - - - ... - - - - - - - - - - - - - - - - - - - - - - -

Std.Error 0.0052 0.0498 0.1 165 0 .0603 

Reference# Env ision - C -01 

000 
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