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I{iHOYyTBOpEHHS AKTHBIB Ta MOKJIMBICTH TOPIiBJIi
HA OCHOBI iHQopMaNii: 3aCTOCYBAHHA
Ha ponaoBOMy puHKY TyHIicy

Y cmammi posensoaemocs ennue npusammnoi  ingpopmayii na yinoymeopenns axmusis. OCHOGHOO
nepeuKo0oio, KA GUHUKAE NPU SUKOPUCTIANHI MoOeli yinoymeoperns akmueie (CAPM) 3 npusamnoio ingopmayiero, €
BIOCYMHICMb  CNOCMEPENCYBAHUX 3MIHHUX, SKI 0e3nocepednbo eumipoioms ocobucmy ingopmayis. Haykosa
aimepamypa micmums 0ocums O6azamo mooeuell oyinku npusamnoi ingpopmayii. SHauHull 6HECOK 6 OOCTIONCEHHS YUX
NUMans, KU CMasé 6azomMum Kpoxkom ynepeo, 30itichumu Eacneti, Kiegpep, O’Tapa i I[lanepman (1996). Bownu
66aACAIOMY, WO NPUBAMHY THHOPMAYII0 MOJICHA OYIHUMU HA OCHOSE iHopmayii 3 mopeis (PIN).

Ilane docnidoicennss cmocyemucst eubipku 3 40 komupysans yinhux nanepie na ¢inarncosomy punky Tyuicy 3a
nepioo 3 2 ciuna 2010 poky oo 31 epyous 2014 poxy, wo nadae nepekonaueocmi ompumanum pesyiomamam. Ilo-
nepute, asmopu NOKa3yioms ICHYSAHHsL 3SMIWEHHs V YIHOYMBOPEHHI aKmueie Y NOPIGHAHHI 31 CMAHOAPMHOI0 MOOCLIIO
yinoymeopennst akmusie — CAPM. [lo-Opyee, euseneno micHuil 368’530k Mmidc npueamuoio ingopmayieto (PIN),
PO3UUPEHHAM, NOBEPHEHHSIM HA PUHOK NOKYnyie i npooasyis. Lle yseodocyemuces 3 ideeto PIN wooo poswupenns
Modicnusocmi  iHghopmayiino-opienmosanoi mopeieni. Hapewmi, Odiesicmv PIN sk mipu npueamnoi ingopmayii
MOMUBY8A0 asmopis, wob nepesipumu npasuibHicms Mooeni yinoymeoperts axmusie — CAPM.

KarouoBi caoBa: Moowciusicme mopeieni Ha 0CHOSI IHGOpmayii, YIHOYMBOPEHHsT aKmMueie, apmicmo
npusamnoi ingpopmayii, Oi0-ack cnped, NOKynyi ma npooasyi y2oo.
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IleHooOpa3oBaHue AKTUBOB U BO3MOKHOCTb TOPIrOBJIH
HA OCHOBE HH(poOpMAUMKU: IPUMEHEeHUE HA (DOHTOBOM
poiake TyHuca

B cmamve paccmampusaemcsi énusnue 4acmuoll ungopmayuu Ha yenoobpaszosarue axmueos. OCHOGHbIM
npensimcmeuem, Komopoe GO3HUKAem Npu UCHOIb308aHUuU mooenu yenoobpazosanus akmueos (CAPM) ¢ uacmuoii
unopmayuetl, s61semcst Omcymemeue Haba00aeMvix NEPEMEeHHbIX, KOMOopble HeNOCPEOCHIBEHHO USMEPSION YACIHYIO
ungopmayuio. Hayunas aumepamypa coodepicum OOCMAMOYHO MHO20 MOOenell OYeHKU YACTHOU UHPOpMAyuu.
3navumenvuvili 6k1a0 6 UCCLEO08AHUE DMUX BONPOCOS, KOMOPHI CMAL BECOMbIM WA2OM 6nepeod, OCYWeCmEUuIu
Eacneti, Kuegpep, O'Xapa u Ilanepman (1996). Onu cuumaiom, 4mo 4acmuyro uH@OpMAayuio MOMICHO OYEeHUMb Ha
ocHoge ungopmayuu ¢ mopeoé (PIN).

Hannoe ucciedosanue xacaemes evioopru u3 40 komupoeok yennvix Oymae Ha gunancoeom pwinke Tynuca 3a
nepuoo co 2 sneaps 2010 eooa no 31 dexabps 2014 2o0a, umo npudaem y6eoumenbHOCMuU NOJIYHEHHbIM Pe3yIbmamam.
Bo-nepebvix, asmopvl nokaswleaiom cyuecmeosanHue cmeujeHue 6 YeHooOPA308aHUU AKMUBOE NO CPAGHEHUIO CO
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CManoapmuol mooevio yenooopazoeanus akmueos - CAPM. Bo-emopuix, 6visielena mecHas Cesi3b MenHcdy YACmHOU
ungopmayuu (PIN), pacwupenuem, 6o3epaujenuem na pplHOK NOKynamene u npooasyos. Imo coomeemcmayem uoee
PIN no pacwupenuro 803mM0%CHOCTNIU UHGOPMAYUOHHO-OpUeHMUposanHou mopeoenu. Haxowney, oeticmeennocmes PIN

KaK —mepul
yenoodpazosanus akmueos - CAPM.

YACMHOU  UHGOPMAYUL  MOMUBUPOBATO  AGMOPOS,

umobbl  NPoGepuUmsb  NPAGUILHOCTL — MOOeU
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Asset Pricing and Probability of Information-based
Trading: Application to the Tunisian Stock Market

In this paper we examine the influence of private information on Asset Pricing. The main obstacle that we face
when we use CAPM with private information is the unavailability of the observable variables that directly measure
private information. Microstructure literature provides many models to estimate it. An important contribution in this
way was moved forward by Easley, Kiefer, O’Hara and Paperman (1996). They estimate private information by

probability of information-based trading (PIN).

Our study concerns a sample of 40 quoted securities in Tunisian financial market, over the period going from
January 02, 2010 until December 31, 2014, and results appear conclusive. Firstly, we show the existence of asset
pricing bias compared to the standard CAPM. Secondly, we find a strong relation between private information (PIN),
spread, buyer and seller trades returns. This is consistent with the idea of PIN capturing the probability of informed
trading. Finally, the validity of PIN as measure of private information, gave us a motivation to test the validity of
CAPM with private information cost based on Probability of Information-based Trading.

Keywords: Probability of Information-based Trading, Asset Pricing, private Information cost, bid-ask spread,

buyer and seller trades.

1. Introduction.

The microstructure literature supplies structural
models about price and volatility efficiency. After the
relative empirical failure of the CAPM and the
questioning of variables size and ratio book to-market in
the model of Fama and French (1992), the question of the
evaluation of couple profitability-risk is always put. The
theoretical and empirical literature in this domain shows
the incapacity of the traditional portfolio theories (in
particular the standard CAPM to explain correctly the
prices formation. Indeed, these traditional theories are
based on unrealistic hypotheses, worth knowing: the
efficiency and the perfection of the market. The markets
microstructure  theory, based on more realistic
hypotheses, comes to propose modeling closer to the
reality of stock markets.

The effects of taxes and transaction costs on asset
pricing were presented, first, by Black (1974) who
showed that taxes discourage some investors to invest in
some assets and in some countries. Stulz (1981)
proposeed a model for which the detention of the foreign
assets were very expensive. He stipulated that because of
higher costs, some securities were not the object of
exchanges and the foreign investors tend to hold more

domestic securities. This implies the existence of
evaluation bias in the traditional CAPM.

The idea that returns depend on characteristics of the
exchange process was differently examined in the
literature. The most important study was that of Amihud
and Mendelson (1986). They asserted that liquidity,
measured by the bid-ask spread, affects securities returns.
For them, this gives some explanation by the fact that in
equilibrium, the traders are going to require higher
returns to hold securities with wide bid-ask spread.

Easley, Kiefer, O’Hara and Paperman (1996)
establish model based on private information by diverting
a measure of Probability of Information-based Trading
(PIN). This variable (PIN) was used, also, by several
researchers (Easley, Kiefer and O Hara (1997a, 1997b),
Easley, O Hara and Paperman (1998) and Easley,
Hividkiaer & O Hara (2002)) to show the role of private
information in explaining the yields of assets. Easley,
Hividkiaer, O Hara and Paperman (1996) confirm that the
PIN variable is correlated with the various measures of
liquidity (spread, volume of transaction and prices
volatility) and that it has a stronger effect on the returns
than on the other measures of liquidity. This proves the
importance to take into account the variable PIN in the
capital assets pricing models.
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Easley and O’Hara (2004) argue that stocks with
more information asymmetry have higher expected
returns. In this model, the effects of information
asymmetry are undiversifiable since the uninformed
expect to lose to the informed and therefore demand to be
compensated for this expected loss. In spite of the fact
that private information should be diversifiable in a large
economy, empirically a proxy for information
asymmetry, PIN, is positively and significantly related to
average stock returns.

The purpose looked for this paper is to examine the
relative problem in search of a modeling asset pricing
based on private information measured by Probability of
Information-based Trading.

To answer empirically our problem, we adopted the
following methodology:

First, we tested the validity of standard CAPM.
Secondly we estimated private information, while
examining their effects on spread, buyer trades and seller
trades. Finally, we tried to identify a CAPM with private
information cost suited to the Tunisian stock market.

The rest of paper is articulated as follow:

Section 2, presents a theoretical model estimating
private information proposed by Easley, Kiefer, O’Hara
and Paperman (1996). Section 3, supplies the database
and the estimations results of econometrics models used

in our empirical study. The conclusion will be the object
of section 4.

2. Probability of Information-based trading (PIN)
model proposed by Easley, Kiefer, O’Hara and
Paperman (1996)

These authors established their model on the basis of
private information by diverting a measure of information
based on Probability of Information-based Trading (PIN).
This variable (PIN) was used, also, by several researchers
(Easley, Kiefer and O Hara (1997a, 1997b), Easley, O
Hara and Paperman (1998) and Easley, Hividkiaer & O
Hara (2002)) to show the role of private information in
explaining the yields of assets. Easley, Hividkiaer, O
Hara and Paperman (1996) confirm that the PIN variable
is correlated with the various measures of liquidity
(spread, volume of transaction and prices volatility) and
that it has a stronger effect on the returns than on the
other measures of liquidity. This proves the importance to
take into account the variable PIN in the capital assets
pricing models.

In what follows, we are going to expand the PIN
measure estimate procedure, adopted by Easley,
Hividkiaer, O Hara and Paperman (1996). The authors
were based on the exchange process on the market, given
by figure 1:

Figure 1: Tree diagram of the trading process
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Note that nodes to the left of the dotted line occur
once per day

Where,

a : The probability of an information event;

d : The probability of low signal;
IT : The rate of informed trade arrival,

€5 : The rate of uninformed trade buy trade arrival;

€5 : The rate of uninformed trade sell trade arrival.

The microstructure models consider the exchange as a
play between market content and the traders who are
repeated to make exchanges every days i = 1, j. There are
two states of the nature. If happened there a new
information at the exchange opening day, this event
occurs with a probability and in this case the underlying
asset costs V. Otherwise, the event occurs with (1-a)

probability and the asset costs V.

_ ey e’
L(q /B,S)=(1-a)exp(- eb)?!exp(- es) S +

+a (1- d)exp( - m- &,

Where B and S are the number of buys and sells for a
given day.

PIN =

Good news occur with a probability of (1-d ) and
bad news occur with a probability ofd .The authors
suppose that, during the quotation’s session, the arrival of
the traders on the market follows a Poisson process. The
market Content sets bid and ask prices at any time t, and
execute the orders. The orders of the informed investors
arrive at a rate of [T (in the daytime of the information’s

event), while the orders of the badly informed buyers and
sellers arrive at rates of €» and € , respectively.

The informed investors choose to buy if they saw
good news and decide to sell if they saw bad news. If an
order arrives at the moment t, market content observes
this exchange (purchase or sale), and use this information
to update its faiths. The new prices are established, the
exchanges evolve, and the price handles movements in
answer to the change of the market content’s faiths.

Easley, Hividkiaer, O Hara and Paperman (1996)
propose a structural model, based on exchange, in the
form of a likelihood function, namely:

(m+es)s

B
ad exp(- eb)%exp(- nm- e;) S

)(m+eb)B s
B

exp( - es)—esf! (1)

Using this function, Easley and al (1996) esteems the
private Probability of Information-based Trading (PIN):

amn

am

The likelihood equation shows that at each node of
the tree in Figure 1 buys and sells arrive according to
independent Poisson process, with the intensity
parameters differing according to the node of the tree.

The most empirical results detected by Easley and al
(1996) is that the risk of information-based trading is
lower for active stocks and does not differ between our
medium and low volume stocks, yielding the prediction
that spread for these stocks should also not differ. They
then test the predictions of their model using price data,
and found strong support this model.

3. Empirical Evidence

The data used in this work come from website
tustex.com.tn and a company of market intermediation.
We have retained as sample 40 securities quoted in
continuous on the Tunisian stock market. These securities
are selected according to criteria of market capitalization
and number of day’s quotations. Data concerns daily
closing prices, the best prices and offered and demanded
quantities, the transactions volume and the number of

+es+t ey

2

transactions. It should note that we are going to exclude
Saturdays, Sundays, day holidays and the days for which
the securities were not quoted. The study is conducted on
the period going January 02, 2010 until December 31,
2014.

This research task provides an empirical study
applied to the assets pricing models with private
information. With this intention, we proceeded as
follows: initially, we tested the validity of standard
CAPM model. Then, we estimated the private
information (we use PIN model), while examining their
effects on the assets returns. Lastly, we tested the CAPM
with private information cost.

3.1. Empirical Validation of standard CAPM

The standard CAPM is a model of evaluation in
equilibrium which makes it possible to visualize the
existing relation between the assets returns excess
(compared to the rate without risk) and the market
portfolio returns (or the systematic risk). The standard
CAPM is presented as follows:

E(Ri,t)- Ryi= bi[E(Rm,t)' Rf,t]"'ei,t ou, e./® iid(0,s 2) 3)

E(Rir) . Expected returns portfolio or title i at time t.

E(Rnr) : Expected returns from the portfolio market
at the time t.
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Ry The rate of risk-free return for the period of
investment

bi: The sensitivity coefficient of portfolio or title i of
the market portfolio.

Ris- Rf;z:bi[Rm,z- Rf;z]"'ei,z

For ends of estimate, it is convenient to transform the
standard version of CAPM into an equivalent expression
based on observable variables, namely:

(4)

Most empirical work carried in this field introduces a constant with this last expression:

Ri:- Rf;zzai"‘bi[Rm,z- R,f‘,z]"‘ei,z (5)

According to waiting of this equilibrium equation,
the coefficients @ must be statistically null. On the other

hand, the
significant.

coefficients D will be positive and

In short, to test the standard CAPM on the

Tunisian stock market, we must estimate expression
given by the equation (5). With this intention, we
calculated monthly variables as follow:

Rit=(P:i- Pi-1)/ Pi-1 : Where, P,, is the closing price relative to month t.

Rm,t:(lt-

Rr=Q+R ru)? -1

I:-1)/ 1.1 ,wherely, isthe closing price of BVMT score to month t

Where, R ¢ 4, is the annual balanced average rate of the subscription for

the treasury bills transferable relating to the month t (all confused expiries).

The econometric technique used in this study is to
estimate the regression given by equation (5) by OLS on

panel data. The estimation results are presented in the
table 1.

Table 1. Empirical Validation of the standard CAPM: Ri:- Ry:=ai+ bi[Rm,t' R f,t]+ei,t

a t-student b

t-student R? F-stat

-0.001237 -5.47213 0.717459

10.254556 0.15221 4.4254155

While referring to the statistics of Student, we notice
clearly that the coefficient D , is positive and significant

with the level of 1%. This validates waiting of standard
CAPM and implies that the systematic risk plays an
important role in the investor’s remuneration. In the same

way, the coefficientd i is statistically not null with the
level of 1%. This is in contradiction with waiting’s of
standard CAPM and implies that the constant intervenes
significantly in the explanation securities returns excess
quoted in continuous on the Tunisian stock market.
Moreover, the determination coefficient R* is a little low
(15%). This justified the existence of an anomaly.

The existence of such an anomaly requires us to
think of introducing to the standard CAPM other factors
which can significantly influence the excess returns of the
securities stock exchange. These factors can be at the
origin of several sources, such as: private information,
asymmetric information cost, liquidity cost, etc.

3.2. Estimation of private information and its
correlations with spread, buyer trades and seller
trades

Recently, several research studies have presented
statistical models to estimate and decompose the bid-ask
spread. These models can be divided into two broad
classes. The first class of models is introduced by Roll
(1984) which was one of the first to propose a simple

estimator for the bid-ask spread. This estimator is
established on the covariance of returns, since the real
transactions are either at best price offered (ask), or at the
best price demanded (bid). The models of Choi et al.
(1988) and George et al. (1991) are in conformity to the
model of Roll (1984). Another class of models is based
on the idea that bid-ask spread depends on indicators of
the trade. These indicators of trade models are driven by
the arrival of orders and the response of prices to the
arrival of these orders. These models include: Glosten
and Harris (1988), Stoll (1989), Hasbrouck (1991),
Easley et al. (1996) and Huang et al. (1997).

According to Pin model proposed by Easley & al.
(1996), Evangelos Benos and Marek Jochec (2007) put
the PIN variable (Probability of Information-based
trading) to test. We find that for a large set of stocks, the
PIN variable is lower (albeit insignificantly) in the
periods before earnings announcements dates than in the
periods after earnings announcements dates. This is
inconsistent with the idea of PIN capturing the
probability of informed trading.

Among the models presented previously, our choice
is related to the estimation of private information
suggested by Easley, Kiefer, O’Hara and Paperman
(1996) mainly because this model relates to a market
directed by the orders, this choice seems adequate. Lastly,
this model seems to be more robust concerning its
estimate (See Jefferson Duarte and Lance Young; 2007).
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We use this model of exchange described higher is
driven for every title. The method of the maximum log
likelihood function using the algorithm Marquardt (as
well as the algorithm Berndt-Hall-Hall Hausman for

+a (1- d)exp( - M- &,

B

Logl(q

To classify trades as buyer or seller-initiated, we
classify a trade as a buy (B, initiated by buyer) above the
midpoint of the bid and ask prices. In opposite, we
classify a trade as a sell (S, initiated by seller) if it is
executed below the midpoint of the bid and ask prices.
On other way a trade executed close to the bid (ask) price
is more likely to be a sell (buy), (See, Lee-Ready (1991)
algorithm).

The buyer trades Bj and seller trades Sj for day j
constitute the necessary data base to estimate our model.

To determine the monthly parametersa ,I7 ,€, ,€_,
d and PIN, we estimate equation by maximizing log

likelihood function on daily time series of one month (21
days*40 securities= 840 observations for each month).

B!

/B,S)=(1- a)expl- eb)%exp(- e.)

confrontation of the results) is used to estimate the
parameters@ ,I7 ,€, ,€ and d.

m+es)” s
(M*€0) o - en€s- ©
S
s B m+e
i‘j! +adexp(- eb)%’! exp(- m es)(TS)

The study period extends from January 03, 2010 to
December 31, 2014. In total, we have been carried out
2400 (60 month * 40 securities) estimates for each
equation to extract monthly shares of PIN.

Then, we estimate this latest model on the panel data
of 40 securities quoted on Tunisian stock market. The

value of the parametera , 17 ,€, ,€_, d and PIN retained

for the 40 securities in our sample, correspond to the
average of the monthly values throughout the period of
our study.

The estimations results on the Eviews 6.1 software,
by using panel data for 40 for each month and by
maximizing log likelihood function, are summarized in
the following table.

Tableau 2. Estimators parameters and PIN

Parameters a n e, €, d
Value 0.104 15.9 3,54 2,12 0.23
Statistique Z 5.8962 41.6456 21,55 32,22 2.14
Log L =-1382.1547
_ an
PIN = ame.ver 0.224369

It thus seems that the majority of the coefficients are
significant. Furthermore, the values ofa andd | [0,1].

This justifies the validity of our model to estimate PIN
variable.

We tested the quality of PIN by verifying whether
PIN is strongly associated with other measures of
information asymmetry that are extensively employed in
extant empirical studies. Easley, Kiefer, O'Hara, and
Paperman (1996) contend that if the quality of PIN
estimates is adequate, and then PIN should have a
positive effect on bid—ask spreads.

To address this issue, we tested correlations between
PIN and several information proxies, such as: spread,
buyer trades and seller trades.

First, to calculate the monthly average of: quoted
spread (SPREAD), buyer trades (B) and seller trades (S).
These variables are formulated as follows:

- The quoted spread: SPREAD = Log (Ask/Bid);
(where Ask, is the seller price and Bid, is the buyer

price).

- Buyer trades: B = transaction volume if it is
executed above the midpoint of the bid and ask prices and
zero if not.

- Seller trades: S = transaction volume if it is
executed below the midpoint of the bid and ask prices and
zero if not.

Second, we try to test the hypothesis that PIN is
positively correlated with SPREAD and negatively
correlated with buyer and seller trades.

Table 3. Matrix correlation between the variables PIN, SPREAD, B and S

PIN SPREAD B
PIN 1
SPREAD 0.4003404 1
B -0.453245 - 0.331548 1
N -0.156081 - 0.23458 0.49523
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As expected, PIN was positively correlated with
SPREAD. Besides, we observe a negative correlation
between PIN and buyer and Seller trades. This is
consistent with the idea of PIN capturing the probability
of informed trading.

R, - R, =a,+aPIN, *SPREAD, +b,|R,, - R,, - PIN, SPREAD, |+e,,

Rie=In( P/ P-1)
R : The risk-free interest rate.

bl. : The beta of security i.
PIN * SPREAD

information cost for each security.

PIN ,, * SPREAD

market private information costs.

The private

it

m.: The  aggregate

3.3. Empirical Validation of CAPM with private
information cost

The objective of this sub-section is to empirically
validate the theoretical model of asset pricing taking into
account private information. According to empirical
model derivate by Aboura and Bellalah (2001), we
incorporate private information cost to a standard CAPM.
Then, we estimate our model as follow:

()

Note that we estimate private information cost by
multiplying PIN by SPREAD.

According to the expectations of the balance equation,
the coefficients should be statistically zero. In contrast,
the coefficients will be significant and positive to reflect a
positive relationship between excess returns (over the risk
free rate, and private information costs) and net
systematic risk of private information cost. The
estimation results, OLS, from equation (7), using panel
data, on the software Eviews 6.1 are presented in the
table 4.

Table 4. Estimation of the CAPM with private information cost

a t-Statistic a t-Statistic

b ‘ t-Statistic R? F-stat

-0.00168 -2.94178 | 0.091235 | 4.802547

0.472025 | 7.350864 | 0.323254 | 5.1244123

The results presented in Table 4 are consistent, likely
expectations of this model. Indeed, on the one hand, the

coefficients @ and D are positive and significant at the

1% level. On the other hand, the coefficient of
determination R? and Fisher statistic are improved
compared to the standard CAPM previously estimated,
rising from 18% to 32% and 4.4254155 to 5.1244123
respectively.

Finally this result shows that CAPM with private
information cost has a better specification compared to
standard CAPM.

4. Conclusions

The objective of this paper is to determine a suitable
CAPM based on private information for the Tunisian
stock market. This model is based on the standard CAPM
while releasing the assumption of the absence of market
frictions. These frictions are mainly due to the presence
of informed investors. For this, we empirically tested a
CAPM with private information cost.

The estimation of this model put a problem of the
existence of unobservable variables, ie, the private
information, which require recourse to estimation models.
Regarding the estimation of private information, market
microstructure literature offers a multitude of methods,
namely Glosten and Harris (1988), Stoll (1989),
Hasbrouck (1991), Lin Sanger & Booth (1995), Easley
and al. (1996) and Huang and Stoll (1997).

Our choice is focused on the Easley et al. (1996)
model, since this model is best suited to the realities of
the Tunisian stock market order-driven (no market
maker). In this model, the method of the maximum log

likelihood function using the algorithm Marquardt is used
to estimate the parameters used to calculate PIN variable.
In this fact, we try to test the quality of PIN by verifying
whether PIN is strongly associated with other measures
of information asymmetry that are extensively employed
in extant empirical studies. To this end, we test
correlations between PIN and several information
proxies, such as: spread, buyer trades and seller trades.
According to study of Easley, Kiefer, O'Hara, and
Paperman (1996) and as expected, our result
demonstrates that PIN has positive correlation with bid-
ask spread and negative correlations with buyer and
Seller trades. This is consistent with the idea of PIN
capturing the probability of informed trading.

The validity of PIN as measure of private information,
gave us a motivation to test the validity of CAPM with
private information cost based on Probability of
Information-based Trading. The estimate results are very
powerful. Indeed, all coefficients are significant at 1%
and conform to the expectations of the model. In addition,
the coefficient of determination R * and Fisher statistic
were improved relatively to previous estimated of
standard CAPM. In brief, this study demonstrates the
importance of taking into account the private information
in asset pricing.
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