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Abstract 

This study analyzes the adverse selection cost component embedded in the 
spreads of Brazilian stocks. We show that it is higher than in the U.S. 
market and presents an intraday U-shape pattern (i.e., it is higher at the 
beginning and at the end of the day). In addition, we investigate the 
relationships of the adverse selection cost with firm’s characteristics. We 
find that stocks listed in the highest corporate governance levels do not have 
the lowest costs. On the other hand, the liquidity of shares, the trade size and 
the market value of the firm are directly correlated with this cost. 
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1.  Introduction 

Classic economic theory treats asset prices as a result of Walrasian equilibrium 

between demand and supply. For financial assets, however, differences in fundamental 

prices can occur in the short term due to issues related to market microstructure. These 

issues affect the bid-ask spread of asset prices. In this paper, we study aspects of the 

adverse selection component embedded in the bid-ask spread of stocks traded in the 

Brazilian market. In particular, we examine the relationship of this component with the 

size and the time of the trade. We also investigate how is the connection between spread 

and the adverse select component with firm’s characteristics. Finally, we analyze 

whether stocks listed in premium corporate governance segments of the Brazilian stock 

exchange (BM&FBovespa - São Paulo Mercantile, Future and Stock Exchange) have a 

lower adverse selection cost. 

The bid-ask spread is the difference between the highest price that a buyer is 

willing to pay for an asset (bid price) and the lowest price for which a seller is willing to 

sell it (ask price). This difference can be seen as a transaction cost to execute an order. 

In general, the fundamental price of the asset is within this range. There are two classes 

of models for estimating the bid-ask spread. The first approach, initially proposed by 

Roll (1984), uses properties of the serial covariance of asset returns. In the second 

group, the analysis of the spreads relies on regressions in which the independent 

variable is the trading indicator. This indicator identifies whether the transaction is 

initiated by a buyer or a seller (Glosten and Harris, 1988). Although the covariance 

models can be used to determine the spread and its components (see, for example, 

George et al., 1991 and Stoll, 1989), the methodology based on the direction of the trade 

is best suited for this purpose.§ 

The bid-ask spread can be attributed to three components: inventory, adverse 

selection and order processing costs. The inventory cost represents the cost seen by a 

market maker to provide liquidity to the market. Pioneering work on microstructure, 

such as Stoll (1978) and Ho and Stoll (1981), consider only the inventory cost in the 

analysis of the spread. However, other studies point out that the existence of the spread 

is also due to the adverse selection costs arising with asymmetric information among 

market participants (see, for example, Glosten and Milgrom, 1985). Finally, there are 
                                                           
§ Smith and Whaley (1994) show that the estimates of the spread based on the serial covariance are 
negatively biased. In addition, Gwilym and Thomas (2002) argue that these estimates may be biased due 
to noise in the data. 
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order processing costs such as equipment and personnel (Roll, 1984). Huang and Stoll 

(1997, HS hereafter) generalize the model based on the trading indicator of Glosten and 

Harris (1988) by including these three components in the spread. Madhavan et al. 

(1997) work in the same line, but they do not include the inventory cost. 

In this paper, we estimate the components of the bid-ask spread of the major 

stocks traded on the Brazilian market using the first version of the HS model.** In 

addition, we employ an extension of the HS model to study the patterns of spreads and 

adverse selection costs as a function of the size and time of the trade. Finally, we 

implement an extensive research through a series of regressions in order to determine 

characteristics of the companies that are correlated with the adverse selection 

component and the spread. In particular, we analyze the relationship between the 

adverse selection and corporate governance levels. 

In general, corporate governance indexes only take into account aspects of the 

firms. An innovation of this paper is to study the information asymmetry of the 

companies (the adverse selection cost), which is a proxy for corporate governance, 

through the lens of investors demand rather than using the firm’s characteristics. Thus, 

we can compare the information asymmetry perception of investors with measures of 

corporate governance built on firm’s characteristics. 

The sample consists of 52 stocks traded on the BM&FBovespa with data from 

October 2007 to April 2008. The Brazilian stock exchange had a daily average turnover 

of $ 3.9 billion in June 2008, which places it as one of the largest stock markets in the 

world and the largest in Latin America. In order to provide robustness to our results, we 

split the database in two parts. The first part covers the period from October 18, 2007 to 

January 18, 2008 and the second is from January 28 to April 24, 2008. 

The stock market in Brazil has an interesting feature. In the New York Stock 

Exchange (NYSE) stocks have market makers. In the BMFBovespa, although the 

presence of market makers is allowed and even encouraged, companies with liquid 

stocks do not have this specialist. Given this fact, we limit our study to the stocks 

without market makers, which represent most of the trading volume. In markets without 

market makers, the cost of inventory can be neglected. Thus, the two versions of the HS 

are exactly the models of Glosten and Harris (1988) and Madhavan et al (1997). 

                                                           
** In their article, Huang and Stoll (1997) propose two models known as the first and second models of 
Huang and Stoll. The difference between the two models is the treatment of the trade autocorrelations. 
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An important methodological contribution of our work concerns the procedure 

used to obtain the sequence of trade initiations. Rather than estimate it by approximated 

methods, as in other studies, we determine this sequence from the nature of the trade 

actually carried out. This approach is only possible because our database contains, 

besides tick-to-tick trading prices, the time of buy and sell offers. The approximated 

methods of estimating the sequence of initiations are accurate to about 80% (see, for 

example, Michaely and O'Hara, 2000). Therefore, our results are not affected by the 

bias of the initiation sequence estimation. 

Our results can be summarized as follows. The cost of adverse selection in the 

BM&FBovespa is, on average, larger than in the U.S. market. In terms of patterns, we 

note that the spread and the adverse selection component increase with the size of the 

trade and are higher at the beginning of the day. The adverse selection is also high at the 

end of the day, i.e., it has a U-shaped related to trading time. Moreover, the most liquid 

stocks present the lowest spreads and adverse selection costs. Regarding the firm size, 

we find that bigger companies have the lowest adverse selection cost. Volatility, unlike 

in the U.S. market, is not significant to explain the spread. The fact that a stock is listed 

in premium corporate governance listing segments does not affect the spread and the 

adverse selection component. Therefore governance corporate levels built using only 

characteristics of the firm may not capture the investor’s perception. Since the results 

show that adverse selection cost (a proxy of disclosure) is lower as higher is the 

liquidity, a possible way to circumvent that problem is to give more importance to 

liquidity in the assessment of corporate governance. 

This article is organized as follows. Section 2 describes the database used. In 

Section 3, we present the models. In Section 4, we analyze the spread and the adverse 

selection estimates and their patterns regarding trade size and hours. Section 5 discusses 

the variables that are related to the adverse selection cost and its relationship with 

corporate governance.  In Section 6, we offer our concluding remarks. 

 

2.  Sample and Database Treatment 

 

2.1 – Sample 

The database was built by the BM&FBovespa specifically for this study. It is 

composed of three distinct parts. Parts one and two contain information about the buy 
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and sell orders, which includes the time stamp of each trade up to the millionth of a 

second, the stock code, the identifier of the order, the validity of the order, the volumes 

and the price. Part three contains information about effectively traded stocks. This part 

consists of date, stock code, price, trading volume, date-time and identifier of the buy 

order, and date-time and identifier of the sell order.  

We use two periods to check the robustness of our results. The first period is 

from October 18, 2007 to January 18, 2008 and the second is from January 28 to April 

24, 2008.†† Both periods contain 60 days. This sample size is consistent with several 

other studies.‡‡  

The BM&FBovespa was traditionally an order-driven market. However, since 

2002, it has allowed the presence of market makers to provide liquidity for some stocks. 

Thus, in the Brazilian stock market, some shares have market makers. However, there is 

only one book of limit orders for each stock. Since in Brazil, the most liquid stocks in 

the BM&FBovespa do not have market makers, we work only with shares without these 

specialists.§§  

 

2.2 – Database Treatment 

We refine the sample by selecting trades that simultaneously meet the following 

criteria: a) the trade does not have any type of change afterwards; b) the trade is not 

canceled; and c) the trade occurs in the range from 10:05 am to 16: 55h (from 11:05 to 

17:55 during the daylight savings time). The first and second criteria ensure the validity 

of the operation. The third aims to remove the prices formed on opening and closing 

auctions.  

By analyzing the intraday trading, we identify the origin of each transaction as 

arising from a buyer or a seller (buyer-initiated or seller-initiated) by matching 

information from the buy order database, sell order database and trading order database. 

If the buy order occurs after the sell order, it is considered as initiated by the buyer and 

Q  = +1. Otherwise, the operation is considered as initiated by the seller and Q  = – 1. 

There are also trades in which the buy order occur at the same second as the sell order 

and, in this case, Q  = 0. With this information we build a database composed of date, 

                                                           
†† There is a small gap between the first and the second period in order to remove the split of the 
Companhia Siderúrgica Nacional share of the data. 
‡‡ See, for instance, Ahn et al. (2002) and De Winne and Majoys (2003). 
§§ Unlike the Brazilian exchange, stocks in the NYSE have a market maker. 
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hour, volume, price changing related to the previous trade and the indicator of initiation 

(Q).***   

Unlike other studies that use methods based on the direction of the trade, this 

study precisely identifies transactions as either buy or sell. Works in the U.S. market use 

techniques based on checking if the price is below or above the last trade price. The 

techniques commonly used for this purpose are the quote method, the tick test and the 

LR method (Lee and Ready, 1991). However, these methods are not accurate. For 

example, Ellis et al. (2000) find, using data from NASDAQ, accuracies of 76%, 78% 

and 80% for the quote method, the tick test and the LR method, respectively. Odders 

and White (2000), using data from the NYSE, report accuracies of 78% for the quote 

method, 80% for the tick test and 85% for the LR method. Michaely and O'Hara (2000) 

find that the approximated methods of estimating the sequence of initiations are 

accurate to about 80%. 

Furthermore we perform a second treatment, because some records in our 

database refer to the same order. Consider, for instance, that there are two limit orders 

for selling, one of 200 shares at $ 40.00 and another of 100 shares at $ 40.30, and both 

orders have the lowest sell prices in the limit order book. An order to buy 300 shares at 

$ 40.30 generates two trades in the BM&FBovespa database. We modify the database 

so that this order only generates one trade of 300 shares and price of $ 40.10 (average 

price per share of the trade).  

The appendix contains the selected stocks of the study. The sample includes 

4,128,997 trades from October 18, 2007 to January 18, 2008 and 4,517,530 from 

January 28 to April 24, 2008. There are 4,127,019 (47.73%) classified as buyer 

initiated, 3,989,656 (46.14%) classified as seller initiate and 529,852 trades (6.13%) not 

identified either way. 

 

3. Spread and Adverse Selection Models 

By nature, inventory costs exist only in quote-driven markets, where specialists 

have the institutional obligation to supply liquidity continuously (De Jong and Rindi, 

2009). On the other hand, adverse selection and order-processing costs may exist in any 

financial market.   

                                                           
*** The first trade of each day is removed because we should not use the price changing relative to the 
previous day trade. 
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Since the Brazilian stock market is order driven and we only study companies 

without market makers, there is no need to use models that include the inventory cost. 

Then we use the first model of Huang and Stoll (1997) with inventory cost equal to 

zero. This model is based on the nature of the trade indicator. We also used a 

generalized version of the first model of Huang and Stoll (1997) to detect possible 

patterns in the spread and in the adverse selection cost. These models are all well known 

but for completeness and to develop notation we provide a brief summary here.††† 

 

3.1 –First Model of Huang and Stoll (1997) 

Trade indicator models assume that bid and ask prices are the result of 

competition among all players in the market (Glosten, 1987). There is no assumption 

that the bid and ask quotes represent the same individual, i.e., these types of model can 

be used for stocks without market makers. 

Let p* be the value of the stock if all agents have access to inside information. 

Suppose that the risk of inside information is not priced. In this case, the ‘true’ price of 

the stock, based on all common-knowledge information (H), is p = E[p*|H]. 

Assuming that investors generally have only common-knowledge information, 

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 common-knowledge are updated to 

include the information about the previous trade. 

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 the part of the spread due to the belief that there are 

informed investors. We can write A and B as: 

 

A = a(A) + CA = p + ZA + CA 

B = b(B) – CB = p – ZB – CB , 

 

                                                           
††† For details, see Glosten (1987), Glosten and Harris (1988) and Huang and Stoll (1997). 
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where CA and CB are order processing costs. Then the spread S = A  – B  is given by ZA + 

ZB + CA + CB. 

Set Qn+1 as an indicator variable that is +1 if the trade n +1 is buyer initiated and 

–1 if this trade is seller initiated. Define also εn+1 as the revision of the true price (pn) 

due to the arrival of new public information between the trades n and n +1. Thus, the 

true price is 

 

                              ���� � �� � ���� � �������� ,                                          (1) 

 

where Zn+1 = ZA  if  Qn+1 = +1 and Z n+1 = ZB  if  Qn+1 = –1. Note that there are two 

innovations in the true price, one due to public information and the other due to the 

previous transaction. The trade price is 

 

 �	��� � ���� � 
����,    (2) 

 

where C = CA  if  Qn+1 = +1 and C = CB  if Qn+1 = –1, CA, CB  > 0. 

If we assume ZA = ZB and CA = CB, we have S = A – B = 2(Z + C) or  
�

�
� � � 
. 

Moreover, Z is positive because when an investor buys at price A, E [p* | H, “The 

investor buys at A”] is higher than E[p*|H], i.e., a(A) > p  and ZA > 0. 

Suppose Z and C are constants. Let α and π be proportions of  
�

�
  due to Z and C, 

respectively. As ZA = ZB, α is also the proportion of the spread (S) due to asymmetric 

information (2Z). 

Since � � �
�

�
�   , the true price (1) is 

 

���� � �� � ���� � �
�

�
����      (3) 

 

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

 

                                            �̂��� � ���� � �
�

�
 ����.    (4) 

 

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

�
∆����. (5) 

 

Substituting Δpn+1 from (3) in (5), we have 

 

∆�̂��� � ����  �   α
�

2
���� � �

�

2
∆���� 

 

∆�̂��� � ����  �   α
s

2
���� � �1 � ��

�

2
∆���� 

 

∆�̂� � ��  �   α
�

�
���� �

�

�
∆�� .  (6) 

 

We estimate α and s from Equation 6. Alternatively, in terms of Qn –1 and Qn, we have 

 

                                       ∆�̂� � �� � �1 � α�
�

�
����  �

�

�
��.  (7) 

 

The models in this section are estimated by GMM (generalized method of 

moments), which imposes weak assumptions about the distributions. This is an 

important issue since εn can include rounding errors because the trade prices are 

discrete. The estimation results of this study are robust to several conditions of 

orthogonality, for the presence of conditional heteroskedasticity and serial 

autocorrelation. 

 

3.2 –Generalized Model of Huang and Stoll (1997) 

We also use a generalization of the first model of Huang and Stoll (1997), which 

allows the determination of spread and the information asymmetry patterns. Again, the 

model present here neglects the inventory cost because we are studying stocks without 

market makers. In this section, we describe, as an example, how the patterns related to 

transaction size, in terms shares traded, are obtained. The same procedure can be used to 

analyze patterns of any other variable, such as the trade period, which is also studied in 

this article. By fixing 0 < k < j, the volume of stocks transacted in trade n +1 are 

classified as s, m or l, according to the following rule: 
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s – volume ≤ k shares 

m – volume between k and j shares 

l – volume ≥ j shares  

 

Equation (3) also can be rewritten as: 

 

                     ���� � �� � ����  �   �	 �
�

�
 ����

	 � �
 �
�

�
 ����


  � �� �
�

�
 ����   

� ,         (8) 

where: 

����
	 � ����,   if the volume ≤ k shares and 0 otherwise 

����

 � ����,   if the volume is between k and j shares and 0 otherwise 

����
� � ����,   if the volume ≥ j shares and 0 otherwise 

ss– Spread when the volume ≤ k shares 

sm - Spread when the volume is between k and j shares 

sl - Spread when the volume ≥ j shares. 

 

We also can write Equation (4) of the trade price as follows 

 

 �̂��� � ���� � �1 � �	� �
�

�
 ����

	 � �1 � �
� �
�

�
 ����


  

                                                                                          ��1 � ��� �
�

�
 ����

� .  (9) 

 

Taking the first difference of (9), we obtain: 

 

��̂��� � ����� � �1 � �	� �
�

�
 �����

	 � �1 � �
� �
�

�
 �����


 � �1 � ��� �
�

�
 �����

�    

 

Using   �����  from Equation 8, we have: 

 

��̂��� � ���� �
�
�

�
�����

	 � �	 �
�

�
��

	 �
�
�

�
�����


 � �
 �
�

�
��


 �
�
�

�
 �����

� �

�� �
�

�
 ��

�
  ,  

or 
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��̂� � ��  �
�	

2
 ���

	 � �	
�	

2
 ����

	 �
�


2
 ���


 � �

�


2
 ����


  �
��

2
 ���

�  

                                                                                                                           ��� �
�

�
 ����

�  (10) 

 

Alternatively, we can write (10) as: 

 

∆�̂� � �� � ��	 � 1� �
�

�
����

	 �
�
�

�
��

	 � ��
 � 1� �
�

�
����


  �
�
�

�
��


 � ��� �

                                                                                                             1�
�
�

�
����

� �
�
�

�
��

�           (11) 

 

To estimate the intraday patterns of the spread and of the asymmetric 

information component, one needs only to change the definitions of s, m and l  by the 

periods of the day. 

 

4. Results of the spread and the adverse selection patterns  

 

4.1 – Spread and adverse selection component 

The appendix shows the spread and adverse selection costs from January 28 to 

April 24, 2008 estimated by the first model of Huang and Stoll (1997).‡‡‡ The values of 

these two variables are consistent with the literature: all stocks present positive adverse 

selection costs and, from 52 stocks, 50 present costs lower than 100% of the spread. In 

addition, 46 stocks present a spread greater than the minimum tick (one cent of real). 

The stocks with spreads lower than the minimum tick have the lowest prices. The fact 

that some stocks have spread lower than the minimum tick may be explained by the 

presence of trades in the same second (joint initiated). Since there are about 6% of 

trades classified as jointly initiated, the spread estimates are likely slightly 

underestimated in relation to the effective spread. 

The most liquid stocks, such as Vale (VALE5) and Petrobras (PETR4),§§§ 

present the lowest spreads in terms of percentage of the average price. The percentage 

spread of PETR4 is the smallest, but the absolute spread of VALE5 is the smallest. This 

                                                           
‡‡‡ The results from October 18, 2007 to January 18, 2008 are not shown because they are similar. 
§§§ The stocks of these companies represent about 30% of the BM&FBovespa Index. 
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result occurs because if a stock has a lower price (in this case, VALE5), it tends to have 

a higher spread as a percentage of the price because there is a minimum tick. VALE5 

and PETR4 are also the stocks that have the lowest adverse selection cost. Although 

PETR4 is the most traded stock over the period, it presents higher adverse selection cost 

than VALE5. 

 

 

 

Tables 1 and 2 show the descriptive statistics of spread and adverse selection 

estimated by the first model of Huang and Stoll (1997) from October 18, 2007 to 

January 18, 2008 and from January 28 to April 24, 2008, respectively. The results are 

similar for both periods, but the adverse selection component is slightly larger for the 

second period and the average spread (as a percentage of average price) is slightly 

higher in the first interval (in Section 5 we investigate the relationship between spread 

and adverse selection). Compared to the international literature, particularly for the 

U.S., the adverse selection in the Brazilian market is larger (see, for instance, Huang 

and Stoll 1997; Glosten and Harris, 1988; and Lin, Sanger and Booth, 1995). This result 

may be due to the fact the U.S. market is much more liquid and analyzed. 

 

4.2 - Spread and Adverse Selection Patterns 

In this section, we implement the generalized model of Huang and Stoll (1997), 

presented in Section 3.2, to verify spread and adverse selection patterns according to the 

trade size and intraday hours. 

 

4.2.1 – Trade Size Patterns 

We define trade size as the number of shares traded. As the stock prices of our 

database are quite different, we do not choose specific values for classifying a trade as 

Table 1 - Descriptive statistics of spreads and adverse selection costs (AS) 

estimated by the first model of Huang and Stoll (1997) from October 18, 2007 to 

January 18, 2008. Adverse selection costs are presented as a percentage of the 

spread and spread is presented in cents of real and in percentage of the price.

Table 2 - Descriptive statistics of spreads and adverse selection costs (AS) estimated 

by the first model of Huang and Stoll (1997) from January 28 to April 24, 2008. 

Adverse selection costs are presented as a percentage of the spread and spread is 

presented in cents of real and as a percentage of the price.

Average Spread Average Spread AS Average Spread Average Spread AS

(cents of real) (% of the average price) (% of the Spread) (cents of real) (% of the average price) (% of the Spread)

1st Quartile 2.05 0.07% 57.21% 1st Quartile 1.72 0.06% 57.58%

Average 3.82 0.11% 64.60% Average 3.31 0.10% 66.61%

Median 3.00 0.09% 64.08% Median 2.61 0.09% 65.03%

3rd Quartile 5.13 0.13% 71.91% 3rd Quartile 4.13 0.12% 75.34%
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small, medium or large. Instead, for every stock, we classify as small trades those below 

the 20th percentile of the range during the entire period, as medium trades those 

between the 20th and 80th percentiles, and as large trades those above the 80th 

percentile.  

 

 
 

Tables 3 and 4 present the descriptive statistics of the spreads and the adverse 

selection costs (as a percentage of the spread) estimated by the HS model from October 

18, 2007 to January 18, 2008 and from January 28 to April 24, 2008, respectively. It can 

be seen that the percentage spread and the adverse selection component are higher for 

the large trades. Moreover, the adverse selection component is higher as the size of the 

trade increases. 

  

 

 

To analyze the spread and adverse selection patterns according to the trade size, 

we normalize these variables. The normalized variables are composed by the spread or 

the adverse selection of a specific size divided by the average of all size variables of the 

stock. For instance, the normalized spread for small trades of PETR4 is the spread of 

small trades of PETR4, ss, divided by the average of the spreads, (ss + sm + sl)/3, of 

Table 3 - Descriptive statistics of spreads and adverse selection costs (AS) estimated by the first model of Huang and Stoll (1997) from October 18, 2007 to January 18, 2008 according to the trade size. A

costs are presented as a percentage of the spread and spread is presented in cents of real and as a percentage of the price.

Average Spread Average Spread AS Average Spread Average Spread AS Average Spread Average Spread

(cents of real) (% of the average price) (% of the Spread) (cents of real) (% of the average price) (% of the Spread) (cents of real) (% of the average price)

1st Quartile 1.85 0.06% 38.65% 1.96 0.06% 54.39% 2.50 0.08%

Average 3.93 0.11% 53.70% 3.58 0.11% 61.58% 4.42 0.13%

Median 3.24 0.09% 48.84% 2.72 0.08% 61.20% 3.71 0.11%

3rd Quartile 5.73 0.15% 66.52% 4.85 0.12% 68.61% 5.35 0.15%

Small Trades Medium Trades Large Trades

Table 4 - Descriptive statistics of spreads and adverse selection costs (AS) estimated by the first model of Huang and Stoll (1997) from January 28 to April 24, 2008 according to the trade size. Adverse selection costs are 

presented as a percentage of the spread and spread is presented in cents of real and as a percentage of the price.

Average Spread Average Spread AS Average Spread Average Spread AS Average Spread Average Spread AS

(cents of real) (% of the average price) (% of the Spread) (cents of real) (% of the average price) (% of the Spread) (cents of real) (% of the average price) (% of the Spread)

1st Quartile 1.72 0.06% 45.93% 1.60 0.06% 51.46% 2.27 0.08% 76.46%

Average 3.47 0.11% 63.54% 3.13 0.10% 61.45% 3.77 0.12% 83.68%

Median 2.67 0.09% 52.19% 2.37 0.08% 60.06% 3.24 0.11% 82.02%

3rd Quartile 4.81 0.13% 68.72% 3.79 0.10% 72.20% 4.53 0.14% 90.16%

Large TradesMedium TradesSmall Trades
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PETR4. The same applies to the adverse selection component. Figures 1-4 show the 

average of each size among the stocks.  

 

 

 
 

 

Figures 1 and 3 show that the normalized spreads are similar for the two 

periods.**** The spreads are lower for the medium trades, i.e., they have a U-shaped 

pattern. As in the U.S. market (see, e.g., Huang & Stoll, 1997), the spread is higher for 

trades generated by larger buy and sell orders. 

Figures 2 and 4 examine the adverse selection component.†††† These figures and 

tables 3 and 4 show that this component is higher as the trade size increases and is very 

much higher for larger orders. This result is similar to Ahn et al. (2002) who studied the 

Tokyo Stock Exchange, which as the Brazilian market is a limit order market. Our 

results suggest that big trades have a higher probability of being initiated by an insider. 

On the other hand, Barclay and Warner (1993) and Huang and Stoll (1997) find that 

medium trades contain more asymmetric information than large trades on the NYSE. 

                                                           
**** For robustness, we calculate the correlations of the three normalized values of the spread. Because 
there are 52 stocks, we have 1326 different correlations. For the first period, 877 (or 66.14%) of these 
correlations are above 0.5, and for the second period, 856 (or 64.56%) of these correlations are above this 
value. 
††††  For robustness, we calculate the correlations of the three normalized values of the adverse selection 
component. Because there are 52 stocks, we have 1326 different correlations. For the first period, 925 (or 
69.76%) of these correlations are above 0.5, and for the second period, 823 (or 62.07%) of these 
correlations are above this value.   
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Figure 1 – Average spread normalized by trade 

size from October 18, 2007 to January 18, 2008. 
These normalized variables are the spread divided by the 

average of the three stock size variables.
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Figure 2 – Average adverse selection costs 

normalized by trade size from October 18, 2007 

to January 18, 2008. These normalized variables are 

the adverse selection costs divided by the average of the 

three stock size variables.
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Figure 3 – Average spread normalized by trade 

size from January 28 to April 24, 2008. These 

normalized variables are the spread divided by the 

average of the three stock size variables.
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Figure 4 – Average adverse selection costs 

normalized by trade size from January 28 to 

April 24, 2008. These normalized variables are the 

adverse selection costs divided by the average of the 

three stock size variables.
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4.2.2 – Intraday Trading Pattern 

The regular trading on the BM&FBovespa occurs during seven hours. We 

investigate how intraday spread and adverse selection values change hourly. Figures 5-8 

are similar to Figures 1-4, but, instead of trade sizes, they present the trade hours. Hour 

three, for instance, refers to the third hour of trading.‡‡‡‡ Figures 5 and 6 are from the 

first period and 7 and 8 from the second. Figures 5 and 7 show the spread pattern and 6 

and 8 show the adverse selection component. 

 

 
 

 

The patterns for the two periods are similar. The spread decreases quickly in the 

first two hours, becoming almost flat after the third hour. This result is different from 

Chung et al. (1999), Lehmann and Modest (1994) and Madhavan et al. (1997), all of 

whom report spreads increasing at the end of the day. 

The adverse selection pattern is U-shaped, i.e., at the beginning and at the end of 

trading there is higher asymmetry. This result is commonly found in the literature (see, 

for example, Ahn et al., 2002) but contradicts others, like Madhavan et al. (1997), who 

                                                           
‡‡‡‡ We take into account the daylight savings time. 
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Figure 5 – Average spread normalized by trading 

hours from October 18, 2007 to January 18, 

2008. These normalized variables are the spread divided 

by the  average of the seven trading hour variables.

0,60 

0,70 

0,80 

0,90 

1,00 

1,10 

1,20 

1 2 3 4 5 6 7

Figure 6 – Average adverse selection costs 

normalized by trading hours from October 18, 

2007 to January 18, 2008. These normalized 

variables are the adverse selection costs divided by the 

average of the seven trading hour variables.
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Figure 7 – Average spread normalized by 

trading hours from January 28 to April 24, 

2008. These normalized variables are the spread divided 

by the average of the seven trading hour variables.
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Figure 8 – Average adverse selection costs 

normalized by trading hours from January 28 to 

April 24, 2008. These normalized variables are the 

adverse selection costs divided by the average of the 

seven trading hour variables.
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observe that asymmetry does not increase at the end of trading. Furthermore, the 

literature is unanimous in reporting higher asymmetry in early trading, possibly due to 

the fact that in the hours before trading an investor can obtain information, but cannot 

make any trades. 

 

5. Variables Related to the Adverse Selection Component 

 

In this section, we evaluate how the adverse selection component estimated by 

the model of Huang and Stoll (1997) are associated with stocks’ trading characteristics. 

We also analyze the variables related to the spread for comparison purposes. Initially, 

we evaluate the spreads following the seminal article by Demsetz (1968). We run a 

regression with the average spread of the period as the dependent variable: 

 

 ������� � ,Pr 4321 iiii QtycicecRiskcc ε++++                           

 (12) 

 

where Riski is a risk measure of asset i, Pricei is the average trading price of asset i and 

Qtyi is the average daily quantity of asset i traded in the period.  

Following Demsetz, we first adopt the standard deviation of daily returns as the 

risk measure. Unlike other papers’ results, where higher volatility implies a higher 

spread, volatility is not significant at 5% in both periods. Table 5 shows the least 

squares estimation of the spread for the first and second periods. We also consider 

another measure of risk, the daily returns beta of each stock (a proxy for market risk), 

estimated on the past 60 months. This variable also is not significant in both periods.§§§§ 

It seems that stock risk measures do not affect the spread of Brazilian stocks without 

market makers. Volatility is particularly important for the spread of stocks with market 

makers, as highlighted by Prucyk (2005), and this may be the reason why the volatility 

is significant in the literature. 

In both periods, the spread presents a strong positive relationship with the stock 

price and a negative relationship with the quantity of asset traded, consistent with 

literature.***** The results show that an increase in the price of R$ 1 (one real) represents 

                                                           
§§§§ We do not show a table with the variable beta because the results are similar to those in Table 5. 
***** See Benston and Hagerman (1974) and Barbedo and Lemgruber (2008). 
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an increase of about R$ 0.06 in the spread. An increase of 1,000 stocks in trading 

volume contributes to a fall of R$ 0.75 in the spread.††††† 

 

 

 

 

We did the same regression 12, but now using the spread in percentage of the 

average price instead of the spread in absolute values. The results are presented in Table 

6. All variables except the risk (standard deviation) are statistically significant. The 

increase of 1,000 shares traded decreases in 0.0189% the spread (0.0148% in the second 

period). With a decrease of $ 10 on average share price, the spread 

rate increases 0.007%. The sign of the coefficient of the average 

price is negative because of the existence of the minimum tick.‡‡‡‡‡ 

                                                           
††††† The Brazilian Real/US$ exchange rate was around 1.75 in the period of the sample. 
‡‡‡‡‡ Suppose that the stock price is R$20 and the spread is R$0.01. This spread can only increase 
because R$ 0.01 is the minimum tick. If the price falls to R$10 and the spread does not 
change, the spread as a percentage of average price increases. 

Period 1: October 18, 2007 to January 18, 2008 

Variables Coefficient

Intercept 3.91187

Quantity -0.00075

Risk -3.92385

Average Price 0.06223

Adjusted R2 0.437 F-Test 0.0000

Period 2: January 28 to April 24, 2008

Variables Coefficient

Intercept 2.48451

Quantity -0.00065

Risk -2.29227

Average Price 0.07006

Adjusted R2 0.505 F-Test 0.0000

P-Value 

0.0630

0.4134

0.0000

0.0002

P-Value 

0.0326

Table 5 – Regression of the spread with the average daily 

quantity of the stock, price and risk as dependent variables

0.0014

0.0000

0.2948
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To determine which variables are related to the adverse selection cost, we 

regress this variable, as a percentage of the spread, using the same independent 

variables of Equation 12. Equation 13 shows the regression and Table 7 presents the 

results for both periods: 

 

	�� � 
� � 
�Risk� � 
�Price� � 
�Qty� � ��   (13) 

 

Period 1: October 18, 2007 to January 18, 2008 

Variables Coefficient

Intercept 0.0020160

Risk -0.0009040

Average Price -0.0000070

Quantity -1.8900000E-07

Adjusted R2 0.291 F-Test 0.0008

Period 2: January 28 to April 24, 2008

Variables Coefficient

Intercept 0.0020040

Risk -0.0012710

Average Price -0.0000069

Quantity -1.4800000E-07

Adjusted R2 0.279 F-Test 0.0000

0.1168

Table 6 – Regression of the spread (in percentage of the price) 

with the average daily quantity of the stock, price and risk as 

dependent variables

P-Value 

0.0002

0.3947

0.0273

0.0024

0.0349

0.0041

P-Value 

0.0000
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Differently of the spread, the adverse selection component does not have a 

significant relationship with average stock price. The higher the trading volume, lower 

the adverse selection cost. Note that the adjusted R2 decrease substantially in relation to 

the regression of the spread. 

We did the same regression, but instead of using the average daily quantity, as in 

Demsetz (1968), we use the liquidity ratio (LR), which also takes into account the 

trading volume.§§§§§ The equation 14 presents the regression and Table 8 shows the 

results for both periods. 

 

 	�� � 
� � 
�Risk� � 
�Price� � 
�LR� � ��  (14) 
 

                                                           
§§§§§ The formula of the liquidity ratio is 100 * p / P * squared-root (n / N * v / V), where p is the number 
of days that there was at least a trade with the stock within the chosen period; P is the total number of 
days in the selected period, n is the number of trades of the stock within the chosen period, N is the 
number of trades of all stocks within the chosen period, v is the traded volume (in monetary units) of the 
stock within the chosen period, and V is the traded volume of all stocks within the chosen period. 

Period 1: October 18, 2007 to January 18, 2008 

Variables Coefficient

Intercept 0.5192560 0.0000

Risk 0.3226810 0.1082

Average Price 0.0006080 0.3201

Quantity -0.0000347 0.0047

Adjusted R2 0.116 F-Test 0.030

Period 2: January 28 to April 24, 2008

Variables Coefficient

Intercept 0.6636820 0.0000

Risk 0.1050590 0.6298

Average Price 0.0001310 0.8746

Quantity -0.0000366 0.0055

Adjusted R2 0.105 F-Test 0.040

P-Value 

P-Value 

Table 7 – Regression of the adverse selection cost with the 

average daily quantity of the stock, price and risk as 

dependent variables
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Average price and risk still have no significant relationship with the adverse 

selection component. The adjusted R2 increases compared to the previous regression. 

The adverse selection component decreases with the liquidity ratio. 

We also use, instead of the liquidity ratio, the variable size (market value of the 

firm) and the ratio between the number of firm shares traded in the period and number 

of shares outstanding (traded /out). Table 9 shows the results. 

 

Period 1: October 18, 2007 to January 18, 2008 

Variables Coefficient

Intercept 0.5133860 0.0000

Risk 0.3055280 0.1249

Average Price 0.0006390 0.2979

LR -0.0231730 0.0045

Adjusted R2 0.118 F-Test 0.029

Period 2: January 28 to April 24, 2008

Variables Coefficient

Intercept 0.6589070 0.0000

Risk 0.0839900 0.6983

Average Price 0.0002490 0.7659

LR -0.0291930 0.0048

Adjusted R2 0.109 F-Test 0.036

P-Value 

Table 8 – Regression of the adverse selection cost with the 

liquidity ratio (LR) of the stock, price and risk as dependent 

variables

P-Value 
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Only size is significant from the two new variables. Among the proxies for 

liquidity chosen, the significant variables are the average quantity, the firm size and the 

liquidity ratio. To avoid multicollinearity problem, we run the adverse selection 

component against each one of these variables separately and by the criteria AIC 

(Akaike, 1974) and SIC (Schwarz, 1978), the model with the variable liquidity ratio is 

the one that better fits. 

Next, we add the variable spread, as a percentage of the average price to 

Equation 14. We do not use the spread estimated by the HS model, since we would have 

an independent and dependent variables coming from the same regression. The variable 

used is the average closing spread of the stock. Equation 15 presents the regression and 

Table 10 shows the results. The adverse selection component has, as expected, a 

positive relation with the spread.  

 

 	�� � 
� � 
�Risk� � 
�Price� � 
�LR� � 
�Spread� � �� (15) 
 

Period 1: October 18, 2007 to January 18, 2008 

Variables Coefficient

Intercept 0.47654

Risk 0.40629

Average Price 0.00114

Size -8.39E-10

traded/out -0.13490

Adjusted R2 0.117 F-Test 0.0422

Period 2: January 28 to April 24, 2008

Variables Coefficient

Intercept 0.63145

Risk 0.16721

Average Price 0.00085

Size -9.00E-10

traded/out -0.16847

Adjusted R2 0.09111 F-Test 0.0748

P-Value 

0.0723

0.1161

0.3739

0.0098

0.1964

0.0000

0.4815

0.0000

0.1124

0.0037

Table 9 – Regression of the risk, average of the stock price,  

size, ratio between the number of shares of the firm traded in 

the period and number of shares outstanding of the firm 

( d d/ ) d i k d d i bl

P-Value 
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A point not analyzed in the international literature concerns the influence of 

corporate governance issues in the spread and the adverse selection component. 

Improvement of corporate governance practices is an important strategy recommended 

by several authors, such as Kraakman et al. (2004) and Bhattacharya and Daouk (2002), 

as well as multilateral organizations, such as OECD, to reduce information uncertainty. 

Leal and Carvalhal-da-Silva (2007) demonstrate that markets price the quality of a 

firm’s corporate governance practices. This may be the reason why firms would be 

interested to incur this costly signaling about their behavior. 

The BM&FBovespa has adopted an interesting approach to deal with this 

potential costly signaling. In 2001 it introduced differentiated corporate governance 

levels: three premium trading segments with specific disclosure and corporate 

governance practice requirements beyond what is mandatory by corporate law in Brazil. 

The three premium listing segments are Level 1 (L1), which requires more disclosure 

than the traditional segment, Level 2 (L2), which requires everything in L1 plus an 

assortment of corporate governance practices, and finally the New Market (NM), which 

is equal to L2 with the additional requirement excluding companies from using 

nonvoting shares. 

Period 1: October 18, 2007 to January 18, 2008 

Variables Coefficient

Intercept 0.62123

Risk 0.07456

Average Price 0.00030

LR -0.02139

Spread 10.72680

Adjusted R2 0.279 F-Test 0.0048

Period 2: January 28 to April 24, 2008

Variables Coefficient

Intercept 0.57914

Risk 0.08441

Average Price 0.00051

LR -0.02084

Spread 11.51562

Adjusted R2 0.247 F-Test 0.0087

Table 10 – Regression of the adverse selection cost with the 

liquidity ratio (LR) of the stock, closing spread, average price 

and risk as dependent variables

0.0000

0.5639

0.4582

0.0320

0.0236

P-Value 

0.0000

0.6842

0.5313

0.0450

0.0254

P-Value 
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Premium listings based on corporate governance practices may foster investor 

confidence when trading. Investors may feel there is a lower likelihood that they will be 

at the other end of an insider initiated transaction in which they may end up losing 

money due to information asymmetry.  

In order to observe the relationship between information uncertainty and 

premium listing segments, we include dummies for these corporate governance levels in 

Equation 15. Equation 16 shows the regression.  

 

	�� � 
� � 
�Risk� � 
�Price� � 
�LR� � 
�Spread� � 
	L1� � 


	L2� � 
	� � � ��  (16) 

 

where L1, L2 and NM are dummies for the corporate governance levels of each stock i. 

If some dummy is significant, it means that the level of corporate governance affects the 

adverse selection component. Moreover, if the sign of the dummy coefficient is 

negative, the level of corporate governance contributes to the reduction of asymmetry. 

Table 11 presents the results for the first and second periods. The adjusted R2 decreases 

and neither of these dummies is significant. This suggests that the adverse selection cost 

is not affected by the transparency level and corporate governance practices.  

 

As the number of firms at level 2 is small, we grouped all stocks listed in the 

corporate governance levels in a dummy called GC. When we ran the regression, the 

dummy variable remains insignificant. We also ran the regression 15 with only the 

dummies related to the segments of governance, and the variables still remained non-

significant. Finally, we ran the adverse selection component against GC and this 

dummy is also not significant. Thus, corporate governance appears to be unrelated with 

the adverse selection component. 
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Table 12 shows the results of the regression only with the statistically significant 

variables: 

Period 1: October 18, 2007 to January 18, 2008 

Variables Coefficient

Intercept 0.36332

Risk 0.34966

Average Price 0.00127

LR -0.01820

Spread 8.57672

L1 0.07543

L2 0.05071

NM 0.06399

Adjusted R2 0.145 F-Test 0.0489

Period 2: January 28 to April 24, 2008

Variables Coefficient

Intercept 0.57848

Risk 0.02741

Average Price 0.00064

LR -0.01933

Spread 11.13555

L1 0.00450

L2 0.03808

NM 0.05783

Adjusted R2 0.156 F-Test 0.0398

Table 11 – Regression of the adverse selection cost  with the 

liquidity ratio (LR) of the stock, closing spread, price, risk and 

the the premium listing dummies as dependent variables

P-Value 

0.0030

0.0899

0.0592

0.0993

0.5066

0.1969

0.0299

0.0574

0.9319

0.6787

0.3273

0.4621

0.0694

0.0386

P-Value 

0.0000

0.8993
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Adverse selection component decreases with liquidity. For each unit increase in 

the liquidity ratio, we have a reduction of approximately 2% of the adverse selection 

component. Adverse selection component increases with spread. For an increase in 1% 

of the spread, the adverse selection increases 9.8%. 

From the results above and based on hypothesis that Brazilian stocks listed on 

the NYSE presents a lesser adverse selection component, because firms are obliged to 

follow international accounting standards and disclosure requirements, we run Equation 

17: 

 

 	�� � 
� � 
�LR� � 
�Spread� � 
�ADR� � ��  (17) 

 

where ADR is a dummy that characterizes whether the firm have ADR type II or 

III.****** 

From the 52 shares of our sample, 22 (42.33%) are classified as ADR type II or 

III and seven of these shares are not included in the premium listing segments of the 

Brazilian Stock Exchange. Table 12 presents the results of regression 17. The dummy 

variable coefficient is not significant, i.e., there is no relationship between ADR stocks 

and information uncertainty. 
                                                           
****** The ADRs of types II and III are those which are traded on the New York Stock Exchange (NYSE). 
Other types of ADR are traded over the counter. 

 

Period 1: October 18, 2007 to January 18, 2008 

Variables Coefficient

Intercept 0.67594

LR -0.02128

Spread 8.43965

Adjusted R2 0.195 F-Test 0.0015

Period 2: January 28 to April 24, 2008

Variables Coefficient

Intercept 0.63360

LR -0.01927

Spread 11.11536

Adjusted R2 0.208 F-Test 0.0012

0.0521

0.0266

P-Value 

0.0000

0.0349

0.0285

Table 12 – Regression of the adverse selection cost  with the 
liquidity ratio (LR) of the stock and closing spread as dependent 
variables

P-Value 

0.0000
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Regarding the adverse selection component, the empirical results of this section 

suggest that although the premium listing segments require enhanced corporate 

governance practices, these practices do not change the cost related to the perception of 

insider trading. This component is correlated to the liquidity according to Table 11. 

Liquidity means a significant amount of buyers and sellers arriving at a transaction price 

and at a given time. It reduces the information uncertainty and provides quality price 

discovery.  

Price discovery reflects the ability of the market to find the fundamental value 

(O’Hara, 2001), which refers to the underlying features of the firm. To prevent 

manipulating and self-dealing, stock exchanges should monitor disclosure requirements, 

for instance, throughout corporate governance standards. However, they should also 

monitor how quickly prices adjust to fundamental values. This study contributes to 

highlight the importance of setting a higher weight to stock liquidity in the governance 

levels classification procedure. 

 

6. Conclusion 

 

Period 1: October 18, 2007 to January 18, 2008 

Variables Coefficient

Intercept 0.65574

LR -0.02354

Spread 8.39859

ADR 0.01616

Adjusted R2 0.186 F-Test 0.0048

Period 2: January 28 to April 24, 2008

Variables Coefficient

Intercept 0.62839

LR -0.02051

Spread 11.10785

ADR 0.01616

Adjusted R2 0.194 F-Test 0.0038

0.0000

0.0503

0.0280

0.6825

0.0301

0.7251

Table 13 – Regression of the adverse selection cost  with the 

liquidity ratio (LR) of the stock,  closing spread and the dummy 

ADR as dependent variables

P-Value 

P-Value 

0.0000

0.0378
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In this article we analyzed the adverse selection component embedded in the 

bid-ask spread of stocks traded in the Brazilian market. First, we studied the patterns 

with respect to the trade size and the time of the transaction. Second, we investigated 

the relationship of the spread and the adverse selection component with a large set of 

firm’s features. The results show that adverse selection cost in Brazil is higher than in 

the U.S. market. It is also higher at the beginning and at the end of the day and 

positively related to trade size. The adverse selection cost is not lower for stocks traded 

in a segment requiring higher levels of corporate governance. This component is instead 

affected by liquidity. Thus, the stock liquidity must have a special role in the definition 

corporate governance levels. 
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Appendix 

 

Spreads and adverse selection costs (AS) of the stocks estimated by the first model of 
Huang and Stoll (1997) from October 18, 2007 o January 18, 2008. Adverse selection 
costs are presented as a percentage of the spread and spread is presented in cents of 

real and in percentage of the price.

Stock Average Spread Average Spread AS AS

(cents of real) (% of the average price) (% of the Spread) (cents of real)

AMBV4 6.37 0.05% 62.27% 3.97

ARCZ6 0.68 0.06% 103.20% 0.70

BBAS3 1.70 0.06% 46.12% 0.78

BBDC4 1.89 0.04% 59.66% 1.13

BNCA3 5.04 0.21% 74.04% 3.73

BRAP4 3.31 0.08% 67.47% 2.23

BRTO4 1.50 0.08% 84.38% 1.26

BRTP3 6.09 0.12% 75.29% 4.59

BTOW3 6.02 0.09% 67.35% 4.05

CESP6 3.27 0.09% 59.51% 1.95

CGAS5 8.47 0.20% 62.74% 5.31

CLSC6 5.90 0.14% 75.47% 4.45

CMIG4 1.80 0.06% 64.18% 1.16

CNFB4 1.20 0.23% 57.20% 0.69

CPLE6 2.31 0.08% 90.42% 2.09

CRUZ3 4.68 0.10% 83.55% 3.91

CSAN3 4.06 0.15% 69.43% 2.82

CSNA3 3.06 0.05% 59.26% 1.81

CYRE3 2.53 0.10% 69.22% 1.75

DURA4 3.57 0.10% 65.17% 2.32

ELET6 2.42 0.09% 71.03% 1.72

EMBR3 1.11 0.06% 80.28% 0.89

FFTL4 15.78 0.18% 55.54% 8.76

GFSA3 2.18 0.07% 75.46% 1.65

GGBR4 2.18 0.04% 59.05% 1.29

GOAU4 6.83 0.09% 55.20% 3.77

GOLL4 2.37 0.08% 70.16% 1.66

ITAU4 1.69 0.04% 57.71% 0.97

ITSA4 0.89 0.09% 41.54% 0.37

LAME4 1.36 0.10% 59.27% 0.80

LREN3 3.86 0.12% 72.45% 2.80

NATU3 2.22 0.12% 75.79% 1.68

NETC4 1.71 0.09% 61.29% 1.05

PCAR4 1.95 0.06% 71.96% 1.40

PETR4 2.55 0.03% 46.75% 1.19

PRGA3 2.98 0.07% 73.08% 2.18

RAPT4 2.68 0.18% 69.73% 1.87

RDCD3 3.55 0.13% 50.15% 1.78

SBSP3 2.19 0.06% 109.85% 2.41

SDIA4 0.91 0.09% 51.02% 0.47

SLCE3 6.33 0.26% 84.43% 5.35

SUZB5 3.71 0.14% 48.25% 1.79

TCSL4 0.61 0.10% 54.91% 0.34

TLPP4 4.34 0.09% 89.91% 3.90

TNLP4 2.80 0.07% 63.69% 1.78

UGPA4 5.02 0.08% 53.66% 2.69

UNIP6 0.54 0.33% 34.87% 0.19

USIM5 5.40 0.05% 64.22% 3.47

VALE5 1.73 0.04% 44.13% 0.76

VCPA4 3.04 0.06% 77.88% 2.37

VIVO4 0.90 0.09% 79.55% 0.71

WEGE3 2.73 0.13% 64.89% 1.77
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