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ABSTRACT
This article investigates whether the information asymmetry component imbedded in the bidask spread helps explain the difference in returns between portfolios composed of value
versus growth stocks in the Brazilian market. Additionally, we test whether the portfolios’
volatility has any relation with asymmetry. In this way, we incorporate an element from the
market microstructure literature, the information asymmetry component, in the classic asset
pricing theory. The results obtained for the period between July 2006 and April 2009 suggest
that asymmetry can explain the difference in returns of the two types of portfolios.
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1 INTRODUCTION
rowth stocks are defined as those of firms with low ratio between book

G

value and market value. At the opposite extreme, shares of firms with high
book-to-market ratio are classified as value stocks. The international
financial literature converges in finding that value stocks

produce greater

returns than do growth stocks, even when the returns are adjusted for the
usual risk measures.i In the Brazilian market, various studies have reached
the same conclusion regarding the superiority of value stocks and have
found lower risk of these assets in comparison to growth stocks.ii

Despite this consensus about the performance of value against growth stocks, the
reasons for that superiority have not yet been fully explained in the literature. According to
Fama & French (1993), the differential return between value and growth stocks can be
explained as a premium for the risk not captured by the capital asset pricing model (CAPM).
Therefore, the criticism falls on the explanatory power of the CAPM’s beta. Lakonishok,
Shleifer & Vishny (1994) suggested explanations related to investor behavior and the cost
investors incur in selecting shares for their portfolios. In turn, Kothari, Shanken & Sloan
(1995) suggested that methodological problems of sample selection are the cause. More
recently, Yu (2011) affirmed that market characteristics that hamper asset price correction,
such as limitations on short selling, cause a beneficial effect for value stocks to the detriment
of growth stocks, helping to explain the phenomenon. Gulen, Xing & Zhang (2011)
demonstrated that this premium paid for value stocks is sensitive to

macroeconomic

conditions and variations in time. In Brazil, Holloway (2012) showed that funds that invest in
value stocks obtain greater return and incur lower risk than funds that invest in shares
composing the Ibovespa. These studies not only have great academic value, they also help in
the formulation of investing strategies by asset managers and professionals of institutions.
The objective of this study is to investigate whether the information asymmetry component
embedded in the bid-ask spread helps explain the difference in performance between these
two types of shares. Additionally, we test whether the portfolios’ volatilities are related to this
component.
Akerlof (1970) presented information asymmetry as one of the main market failings.
Information asymmetry occurs because prospective buyers of goods generally do not have the
same information as the owners. In the corporate setting, this means that managers have more
and better information than do investors. This failing upsets the balance of the market,
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affecting the decisions of agents for the efficient allocation of resources. Various studies have
related information asymmetry and the spread between the offers to buy and sell stocks. The
greater the asymmetry and the lower the liquidity of the stock, the higher this spread is.
Amihud & Mendelson (1989) found evidence in the American stock market that the return of
equities is negatively related to this spread, a phenomenon that can be attributed to the
existence of a liquidity premium in the market. Stoll (1989) consolidated the presence of the
information asymmetry component when stating that the literature covers three costs built into
the bid-ask spread to which traders are subject: (i) order processing costs; (ii) inventory
holding costs; and (iii) adverse selection costs (the information asymmetry component). He
modeled the decomposition of this spread using daily data of prices and the spreads of shares
listed on the NASDAQ/NMS, concluding that on average order processing accounts for 47%
of the spread, while 10% comes from the holding costs and 43% refers to the information
asymmetry component.
According to Araújo et al. (2010), there are two classes of models to estimate the bidask spread. The first approach, initially proposed by Roll (1984), uses properties of the serial
covariance of stock returns. By the second approach, inferences about spread are made based
on regressions in which the independent variables are based on an indicator of the direction of
the trade that identifies whether the transaction is initiated by a buy or sell order (GLOSTEN;
HARRIS, 1988). Although covariance models can be adapted to determine the components of
the spread (GEORGE et al., 1991; STOLL, 1989), the method based on the trading direction
is more suitable for this purpose.iii Huang & Stoll (1997) followed the second approach and
constructed a general model to decompose the three spread components. The results indicated
an average of: (i) 61.8% for order processing costs; (ii) 28.7% for holding costs; and (iii)
9.6% for the adverse selection component. Besides this, based on data from 19 large firms
listed on the NYSE, they concluded there is a significant variation of the components of the
spread in function of the order size.
This article contributes to the literature by associating the information asymmetry
component with asset pricing theory. To our knowledge, this is the first work that links the
market microstructure to the pricing of value and growth stock portfolios. For this purpose,
we incorporate information asymmetry data to the returns of value and growth stock
portfolios for the purpose of measuring its impact on these investment strategies. The
hypothesis tested is that the difference in returns between portfolios formed by value stocks
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and those composed of growth shares is related to the difference of information asymmetry in
the bid-ask spreads of the two portfolio types.
The other hypothesis tested is that the volatility of the portfolios’ return is related to the
degree of information asymmetry associated with the stocks that compose them. Although
this relation at first glance seems intuitive, companies with more volatile cash flows do not
necessarily have greater information asymmetry. For example, a firm with highly volatile
cash flows can be sufficiently transparent to the point that the information asymmetry
regarding investing in its shares is small. The results evidence the influence of information
asymmetry on the daily returns of value and growth portfolios and indicate that the greater the
information asymmetry, the more volatile their returns are.
The article is divided into three more sections. In the second we present the sample and
describe the methodology, while in the third we present and discuss the results, before
summarizing the conclusions in the fourth section.
2 DATABASE AND METHODOLOGY
2.1 DATABASE
Our data set is composed of the shares traded on the BM&FBovespa without a market
maker.iv To select the portfolios, we used the Economática database for information on price,
equity value and market value. The composition of the Ibovespa was obtained from the
BM&FBovespa website and the information on the bid-ask spread as well as the information
asymmetry component (in percentage of the spread) was obtained from an adaptation of the
first version of the model proposed by Huang & Stoll (1997) for stocks without a market
maker.v
To obtain the spread and asymmetry data, we extracted the trade initiation sequence
from the database provided by the BM&FBovespa. This base is not regularly available from
database services. The extraction of this sequence was only possible because the base is
composed of three distinct parts. The first contains the buy offers, with the date of the trading
session and the timing to the nearest second, the stock, sequence number of the offer, date of
inclusion and validity of the offer (if there was some type of alteration) and the number of the
modified offer. The second part contains sell offers, with the same data is in the first part. The
third part contains information on trades realized. This part is composed information on the
date, stock, trading number, trading price, quantity sold, date of the buy order, date and
sequence of the sell offer and timing of the trade to the second. The sample covers the period
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from July 2006 to April 2009 for a total of 97 stocks. The information asymmetry data are
presented as a percentage of the spread.
2.2 METHODOLOGY
According to Stoll (1989), there are three components embedded in the bid-ask spread
of financial assets: (i) order processing costs; (ii) inventory holding costs; and (iii) adverse
selection costs (information asymmetry component). The relative importance of the spread
components was estimated by applying the first version of the model of Huang & Stoll
(1997), with no holding cost, since the stocks in our sample do not have any market makers.
The model is based on an indicator of the trading direction. We use our own notation to
describe the model, based on the works of Glosten (1987), Glosten & Harris (1988) and
Huang & Stoll (1997).
To construct the value and growth portfolios, we followed the method of Fama &
French (1992), and because of the Brazilian setting, the work of Costa Jr., Picanço & Ramos
(2000). In each period, we formulated value portfolios composed of the ten stocks with
highest ratio between book value and market value (BV/MV), and growth portfolios
comprised of the ten stocks with the lowest ratio. From the sample of shares made available
by the BM&FBovespa, we selected those that compose the Ibovespa, given the higher
liquidity of these papers in relation to the Brazilian market in general. The composition for
June 2006 was used as a reference to form the first portfolios. As of September 2006, the
portfolios were rebalanced every four months, according to the new data on BV and MV
disclosed by the companies. This process was repeated until formation of the last portfolios.
Therefore, we constructed value and growth portfolios in nine four-month periods (three
years), the first being July to August 2006. The alterations of the portfolios formed in the
following periods occurred on the same dates of alteration of the theoretical portfolio of the
Ibovespa.
2.2.1 Model of Huang & Stoll (1997)
To estimate the information asymmetry coefficient, we used the model of Huang &
Stoll (1997), which is based on the direction of trading. Models based on trade direction
assume that the bid and ask prices are the result of competition among all participants in the
market (Glosten, 1987). There is no assumption that the bid and ask prices represent
quotations from a single individual, i.e., this type of model can be used for stocks without
market makers.

BBR, Braz. Bus. Rev. (Engl. ed., Online),
Vitória, v. 11, n. 1, Art. 6, p. 111 - 129, jan.-feb. 2014

www.bbronline.com.br

116

Tavares, Barbedo, Araújo

Let p* be the value of the asset if all agents had access to inside information, and
suppose that the risk of private information is not priced. Therefore, the true price, based on
all the generally known information (H), is p = E[p*|H].
Assuming that investors in general only have the information available to all other
investors, we can define the functions a(.) and b(.):
a(x) = E[p*|H, “investor buys at x”]
b(y) = E[p*|H, “investor sells at y”]
The functions a(x) and b(y) describe how the available information is updated to include
the most recent transaction.
Let ZA = a(A) – p and ZB = p – b(B), where A and B are, respectively, the ask and bid
prices. Then ZA + ZB is part of the spread due to the belief that there are informed investors.
Therefore, A (ASK) and B (BID) can be written in the following form:
A = a(A) + CA = p + ZA + CA
B = b(B) – CB = p – ZB – CB ,
where CA and CB are the order processing costs. The spread, S = A – B, is given by ZA +
Z B + C A + C B.
Now define Qn + 1 as a variable equal to +1 if trade n+1 started with a buy order and –1
if the trade started with a sell order. Also define εn + 1 as the revision of the true price (pn) due
to the arrival of new public information between trades n and n+1. Therefore, the true price is
pn + 1 = pn + n + 1 + Zn + 1 Qn + 1
where Zn

+ 1

= ZA if Qn

+ 1

= +1 and Zn

(1)
+ 1

= ZB if Qn

+ 1

= –1. Note there are two

innovations in the true price, one due to the public information and the other to the trade that
happened. The price of the trade is

n+1=

pn + 1 + CQn + 1,

(2)

in which C = CA if Qn + 1 = +1 and C = CB if Qn + 1 = –1, with CA, CB > 0.
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If we assume that ZA = ZB and CA = CB, we have that S = A – B = 2(Z + C) or

=Z +

C. Besides this, Z is positive, since when there is a sale at A, E[p*|H, “investor buys at A”] is
greater than E[p*|H], i.e., a(A) > p and ZA > 0.

Now assume that Z and C are constants, and let
and C, respectively. Since ZA = ZB,

information asymmetry (2Z), and since

and π be proportions of

due to Z

is also the proportion of the spread (S) due to

= Z / , the true price (1) can be written as:

pn + 1 = pn + n + 1 +  Qn + 1

(3)

and the trading price (2) for trade n + 1 is

n+1=

pn + 1 +  Qn + 1

(4)

Taking the first difference of (4), we obtain:

n+1=

pn + 1 + 

Qn + 1

(5)

Substituting Δ pn + 1 from (3) into (5), we have

n+1=

n + 1 +  Qn + 1 + 

n+1=

n + 1 +  Qn + 1 +     
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n

= n +  Qn - 1 +

Qn

(6)

Therefore, based on Equation (6), the coefficients of the information asymmetry (α) and
the spread (s) are estimated.
The models in this section were estimated by the generalized method of moments
(GMM), which imposes relaxed assumptions regarding the distributions. This is important
because εn can have rounding errors (prices are discrete). The results of the estimations here
are robust to various conditions of orthogonality, to the presence of serial autocorrelation and
conditional heteroscedasticity. The information asymmetry coefficients are estimated daily
(the values are in the appendix).
3 HYPOTHESES AND RESULTS
We carried out two hypothesis tests. The first was to verify whether the information
asymmetry embedded in the bid-ask spread helps to explain the difference in returns between
value and growth stock portfolios. The higher returns of value stocks should be explained by
the risk premium paid because of the greater information asymmetry. For this test, we used
the ratios between the returns and the asymmetry coefficients of the portfolios (return per unit
of information asymmetry). If on average the ratios of the value and growth portfolios are
different, we can affirm that it is not information asymmetry that causes the returns to be
different.
Test 1: Alternative hypothesis (H1) – There is a difference of the averages of the ratios
of return and the degree of information asymmetry between value and growth portfolios.
The second test examines the hypothesis relating the daily volatility of the portfolios’
returns with the degree of information asymmetry. More pronounced information asymmetry
can mean less certainty regarding the future cash flows of the firm, increasing the volatility of
its stock prices. However, firms with more volatile cash flows are not necessarily associated
with greater information asymmetry. Firms with riskier cash flows, to soften this risk
perception, can be more transparent to the point that the information asymmetry related to
their stocks is small.
Test 2: Alternative hypothesis (H1) – There is a correlation between information
asymmetry and the volatilities of the daily returns of value and growth portfolios.
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Table 1 shows the period-by-period composition of the value and growth portfolios (as
mentioned in Section 3, we rebalanced the portfolios on the dates of change of the Ibovespa).
An important point to mention about the composition of the value portfolios is the consistent
presence of the firms Eletrobrás, Copel, Sabesp and Celesc in all the periods. In the growth
portfolio, only Souza Cruz was present in all the periods analyzed. It can also be noted in
Table 1 that the BV/MV ratio of Eletrobrás is higher than the rest of the stocks in the value
portfolio in all the periods.
Table 1: Value and growth portfolios by period, classified by BV/MV

3.1 RETURNS AND VOLATILITY OF THE VALUE AND GROWTH PORTFOLIOS
Figure 1 presents the evolution of the profitability of the value and growth portfolios in
the period between July 2006 and April 2009. In this period, the cumulative profitability in
nominal terms of the value portfolio was 53.47% and that of the growth portfolio was
negative 29.80%. Thus,

Figure 1 indicates the superiority of the value portfolio compared to
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the growth portfolio in terms of return, as is usually observed in the literature. We performed
difference of means tests for the sample of 698 returns of each portfolio. The parametric test
of means with paired samples at 5% significance (p-value = 1.88%) and the nonparametric
Wilcoxon signed-rank test (p-value = 1.68%) confirmed the difference between the samples.
The tests were performed with daily returns.

Figure 1: Evolution of the returns of the value and growth portfolios

In the period-by-period comparison of the nine four-month periods analyzed, the return
of the growth portfolio exceeded that of the value portfolio in only three periods (Table 2).
The volatilities of the portfolios over the entire period did not differ much: in the value
portfolio, the annualized volatility is 33.02% and in the growth portfolio it is 33.70%.vi
However, the same comparison by periods shows that the value portfolios are more stable
than the growth portfolios in all the periods except the last four months of 2008, when they
rose due to the subprime crisis.vii
Table 2: Return of the portfolios and volatility by periods
Final Date of the
Portfolios

Value Portfolio
Annualized
Return
Volatility

Growth Portfolio
Return

Annualized Volatility

08/31/2006

3,18%

27,23%

0,37%

25,88%

12/28/2006

17,54%

23,49%

22,16%

17,82%

04/30/2007

3,00%

23,42%

5,15%

24,99%

08/31/2007

19,95%

27,78%

-12,27%

23,33%

12/28/2007

2,10%

26,96%

-3,96%

33,07%

04/30/2008

4,84%

29,15%

-0,30%

38,02%

08/29/2008

0,47%

25,78%

-10,60%

27,53%

12/30/2008

-14,53%

62,23%

-37,05%

63,91%

04/30/2009

11,44%

30,25%

13,83%

20,29%

Total Period

53,47%

33,02%

-29,80%

33,70%

3.2 THE INFLUENCE OF INFORMATION ASYMMETRY ON THE VALUE AND
GROWTH PORTFOLIOS
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Table 3 presents the information on the degree of asymmetry embedded in the bid-ask
spread (in percent of the spread) and the ratio between the return and asymmetry level for
each four-month period and the whole period. Although the table presents the data by periods,
we ran the tests with daily data. To identify whether asymmetry influences the daily return of
the portfolios, we performed tests of hypothesis 1, analyzing the ratios between daily return
asymmetry. The parametric test of means for paired samples at 5% significance rejected the
null hypothesis that the mean return/asymmetry ratio of the value portfolio was equal to the
same ratio of the growth portfolio (p-value = 2.56%). To check for robustness, we performed
the nonparametric Wilcoxon signed-rank test, which also rejected the null hypothesis of
equality (p-value = 1.67%). Therefore, the tests indicate that, even after controlling for
asymmetry, the portfolios’ returns remain different.
Table 3: Relation between return of the portfolios and degree of Asymmetry between periods
Final Date of the
Portfolios

Value

Growth

Degree of Asym.

Return/Asym.

Degree of Asym.

Return/Asym.

08/31/2006

75,74%

4,20%

71,62%

0,52%

12/28/2006

75,21%

23,32%

72,68%

30,50%

04/30/2007

70,99%

5,79%

71,57%

7,19%

08/31/2007

72,54%

27,84%

68,97%

-17,78%

12/28/2007

73,89%

0,79%

63,70%

-6,22%

04/30/2008

71,91%

9,12%

67,45%

-0,44%

08/29/2008

76,22%

0,07%

77,77%

-13,63%

12/30/2008

83,37%

-15,19%

83,31%

-44,47%

04/30/2009

84,15%

13,04%

84,46%

16,38%

Total Period

76,03%

68,98%

73,65%

-27,95%

The sample used in these tests could contain biases, given that the returns were not
controlled for the usual risk premiums, such as the risk factors of Fama and French.
Therefore, we repeated the test with the abnormal returns of the value and growth portfolios,
defining abnormal return as actual return minus the expected return according to the model of
Fama & French (1992, 1993). The return in this model is defined in function of the SMB and
HML factors, which respectively measure the additional return of the stocks of small versus
big firms and between firms with high versus low book-to-market ratios, as well as the MRP,
which measures the market risk premium of stocks. The factors were constructed monthly,
according to the period of the sample.viii However, in this study we did not use the HML
factor, since using growth and value portfolios already controls for portfolios containing
stocks with high and low book value in comparison with market value.

BBR, Braz. Bus. Rev. (Engl. ed., Online),
Vitória, v. 11, n. 1, Art. 6, p. 111 - 129, jan.-feb. 2014

www.bbronline.com.br

122

Tavares, Barbedo, Araújo

The parametric test of means for paired samples did not reject the null hypothesis
regarding the ratio of abnormal return and asymmetry between the value and growth stocks, at
5% significance (p-value = 7.93%). The nonparametric Wilcoxon signed-rank test also did not
reject the null hypothesis of equality (p-value = 5.69%). Hence, there are indications that
asymmetry helps to explain the difference of returns between the portfolios.
The test of hypothesis 2 checks whether the volatility of the portfolios’ returns is
correlated with their information asymmetry. For this purpose, we ran two regressions – one
for the value portfolio and the other for the growth portfolio. The dependent variable in both
was the absolute value of the daily returns of the portfolios (as a proxy for volatility) and the
independent variable was the degree of asymmetry of the portfolios. These regressions also
had 698 observations. The results show there is a relation between the variables. As shown in
Table 4, the coefficient of the asymmetry variable is positive and significant at 1% for both
portfolios. An increase in the information asymmetry coefficient has a stronger influence on
the value than on the growth portfolio (i.e., the correlation between information asymmetry
and volatility is greater for the value portfolio). This can suggest that the higher return of the
value stocks is also explained by the greater sensitivity of the volatility of these stocks to the
information received by their holders.
Table 4: Result of the regressions of the dependent variable square root of the daily returns against the
asymmetry degree for the value and growth portfolios

Information

Intersection
Asymmetry
Variable
P-value

Coefficients
of the
Value
Portfolio
0.00097
0.018562

Coefficients
of the
Growth
Portfolio
0.00341
0.016016

0.0011

0.0056

4 CONCLUSIONS
The objective of this study was to investigate whether the information asymmetry
embedded in the bid-ask spread of value and growth stock portfolios helps explain the
difference in the returns of these portfolios, as well as to verify if this asymmetry is correlated
with the volatility of these returns.
The value and growth portfolios were constructed based on a procedure similar to that
developed by Fama & French (1992), using stocks making up the Ibovespa as a reference to
form the portfolios. As a criterion for classification of the stocks composing the portfolios, we
used the ratio between book value and market value, by which the value portfolios contained
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stocks of firms with higher book-to-market ratio and the growth portfolios those of firms with
lower ratio. The information asymmetry component that forms the bid-ask spread was
estimated according to the model of Huang & Stoll (1997).
To investigate whether the information asymmetry component embedded in the bid-ask
spread helps explain the difference in the returns of the value and growth portfolios, we
created an index relating the abnormal return of each portfolio and information asymmetry.
The results of comparing the portfolios’ indexes suggest that the information asymmetry
embedded in the bid-ask spread does help explain the higher returns of the value portfolio in
relation to the growth portfolio. The results also suggest that the greater return of value stocks
can be related to the greater sensitivity of the volatility of the returns of these stocks to
information available to shareholders.
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APPENDIX - AVERAGE VALUE OF ASYMMETRY AS A PERCENTAGE OF THE
BID-ASK SPREAD (DEGREE OF ASYMMETRY) OF EACH PORTFOLIO
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Smith & Whaley (1994) showed that the estimates of this spread based on serial covariance are negatively
biased. Furthermore, according to Gwilym & Thomas (2002), these estimates can also be biased due to the noise
present in the data.
iv
On the BM&FBovespa, although the presence of market makers is permitted, and even encouraged, the most
liquid shares do not have such a specialist. We used these stocks so that the results would not be influenced by
liquidity. Besides this, in forming the portfolios, we always used shares that are included in the Ibovespa, for the
same reason (see Section 3).
v
Section 2.2.1 contains details of our estimation of the bid-ask spread and the information asymmetry
component.
vi
The annualized volatilities were calculated here by the standard deviation of the daily returns multiplied by the
square root of 252.
vii
The standard deviation of the volatilities of the value portfolio is 12%, while the figure for the growth
portfolio is 14%.
viii
According to the procedure of Fama & French (1993), each year the stocks are classified into two groups,
with the same numbers of stocks, by the size criterion (value of the stock multiplied by the number of stocks),
with the S group containing those with smaller values and the B group containing those with bigger values. The
stocks are also divided into three groups according to the ratio between the book and market value (BV/MV),
with the lowest 30% assigned L low, the middle 40% M and the highest 30% H.
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