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Learning Theory and Equity Valuation: An
Empirical Analysis

Antonio Zoratto Sanvicente*
Renato Teles Delgado**

Abstract

This paper tested the Pástor and Veronesi (2003) hypothesis that the market-to-book ratio
(M/B) is negatively related to the number of years (age) during which a firm has had its stock
traded on an Exchange. The predicted decline takes place as aresult of a learning process
by investors. The authors tested this implication in the U.S. market using the Fama and
MacBeth (1973) methodology. In the present article a more general econometric approach
is adopted, with the use of panel data and fixed-factor regressors, with data for stocks traded
at the São Paulo Stock Exchange (BOVESPA). The evidence does not reject the Pástor and
Veronesi hypothesis. Additional conjectures were tested regarding the learning process.
These tests indicate that the greater availability of data on a company amplifies the effect of
the age variable on the M/B ratio, implying a more accelerated learning process. This paper
concludes that the evidence for the Brazilian market supports the theory that investors learn.

Keywords: learning; finance; efficient markets; equity valuation.

JEL codes: C23; G10; G14; M20.

Resumo

Este artigo apresenta um teste da hipótese de Pástor e Veronesi (2003) de que o quociente
preço de mercado/valor patrimonial (M/B) está inversamente relacionado ao número de
anos (“idade”) pelos quais uma empresa já tem ações negociadas numa bolsa de valores.
A redução prevista se dá em decorrência do processo de umprocesso de aprendizagem
por parte dos investidores. Os autores testaram esta implicação no mercado americano
usando a metodologia Fama-MacBeth (1973). No presente artigo, é adotado um enfoque
econométrico mais geral, com o uso de dados em painel e estimadores de efeitos fixos,
aplicados a ações negociadas na Bolsa de Valores de São Paulo (BOVESPA). A evidência
não rejeita a hipótese de Pástor e Veronesi. Fazemos conjecturas adicionais a respeito do
processo de aprendizagem. Tais testes indicam que a maior disponibilidade de dados sobre
uma empresa amplifica o efeito da variável idade sobre o quociente M/B, o que implica
num processo de aprendizagem mais acelerado. Este trabalhoconclui que a evidência para
o mercado brasileiro apóia a teoria de que há um processo deaprendizagem por parte dos
investidores.
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1. Introduction and Objectives

Predictability and excess volatility involving stock returns are topics of major
concern in the finance literature. These empirical anomalies contradict the efficient
market and rational investor hypotheses that are basic to several pricing models.
The learning literature attributes the occurrence of such phenomena to parame-
ter revision by rational agents in their dividend forecasting models. Pástor and
Veronesi (2003) have developed a model that relates learning concepts to equity
valuation. One of the model’s implications is that the market-to-book (M/B) ratio
is positively related to the uncertainty about a firm’s future profitability. Since that
uncertainty declines over time, thanks to the learning effect, the model predicts
that a younger firm should have a higher M/B ratio than an identical, albeit older
firm.

The authors tested that implication using the Fama and MacBeth (1973) proce-
dure with annual data for listed companies in the U.S. market, covering the 1962-
2000 period. The results confirmed the model’s predictions.

The objective of the present article is to test the implication of the Pástor and
Veronesi (2003) model for the effect of age on the M/B ratio using data for com-
panies listed at the BOVESPA. However, a different econometric procedure is
adopted. Panel data models are used, in such a way as to incorporate firm-specific
effects and time-series effects on all sample data. Additional conjectures are pro-
posed and tested regarding the learning process.

The article is structured as follows: in the next section, a review of the literature
is presented, and this is followed by a discussion of the econometric methods used.
Section 4 presents the data and their descriptive statistics. Section 5 presents the
test results. Section 6 extends the empirical analysis to conjectures on the learning
process, while section 7 contains the article’s conclusions.

2. Literature Review

According to Fama (1970), an efficient market is that in whichcurrent prices
reflect all available information. This implies that, whatever expected return model
is used, the information available at that moment is fully utilized in the determina-
tion of equilibrium returns. A market in which (i) there are no transactions costs,
(ii) all agents have costless access to complete information, and (iii) all agents
agree as to the implications of such information for the prices of all assets, is cer-
tainly an efficient market. These conditions, while sufficient, are not necessary for
market efficiency, i. e., their absence does not automatically lead to the market
inefficiency, but may be a cause of inefficiency.1

1A different argument would run as follows. Investors will make decisions using all the informa-
tion available to them. If this information is reflected in prices, even of younger firms for which there
is limited information, due to limited learning about them by the market up to that point, investors
may have biased expectations about the firm’s future profitability, but the prices will fully reflect the
information available and expectations based on them. Thus, the market would not necessarily be
semi-strong form inefficient. Actual prices would be a better reflection of the “true value” of the stock,
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The most significant implication of the efficient market hypothesis is the im-
possibility, on the basis of currently available information, of setting up an invest-
ment strategy that will produce above-equilibrium returns.

A complementary hypothesis is that of rational expectations. According to
Copeland et al. (2003), the rational expectations hypothesis predicts says that asset
prices are determined by their expected cash flows. Thus, a market with rational
expectations is an efficient market, since prices will reflect all existing information.

The most widely known expect return model, both among academics and mar-
ket practitioners, is the Capital Asset Pricing Model (CAPM), developed by Sharpe
(1964), Lintner (1965) and Black (1972). For the purposes ofthis paper, the main
predictions are: (i) an asset’s expected return is linearlyrelated to its beta (its
measure of non-diversifiable risk), (ii) beta is sufficient for explaining contempo-
raneous return differences in a sample of assets.

However, there is ample literature providing empirical evidence of return pre-
dictability and excess volatility, that is, facts that contradict the efficient market
and rational investor hypotheses, as well as CAPM implications.

For example, Fama and French (1992) obtained evidence, for the 1963-1990
period, indicating that returns for U.S. stocks are strongly correlated with size, as
measured by market capitalization (M) and with the book-to-market ratio (B/M),
and weakly correlated with beta Fama and French (1993, 1996)suggest that the
anomalies not explained by the CAPM can be captured by a three-factor model
including: (i) the excess return on the market portfolio relative to the return on the
risk-free asset; (ii) the difference between the returns ona low market value stock
portfolio and the returns on a high market value stock portfolio (“size effect”); and
(iii) the difference between the returns on a high book-to-market ratio stock port-
folio and the returns on a low book-to-market ratio stock portfolio (“value effect”).
Jegadeesh and T. (1993) present evidence for the U.S. market, using a 1965-1989
sample, indicating that strategies long on winners and short on losers in the 3-12
preceding months provide abnormal returns for one year after the construction of
the corresponding portfolios.

LeRoy and Porter (1981) and Shiller (1981) argue that stock price volatility is
much higher than would be justified by changes in expectations regarding future
dividends. Shiller computed the upper bound for stock return volatility given by
the efficient market hypothesis. He found evidence indicating that the volatilities
of the Standard and Poor’s 500 index and the Dow Jones Industrial Average were
more than five times above that upper bound. This comparison covered the 19871-
1979 period for the Standard e Poor’s 500 index, and the 1928-1979 period for
the Dow Jones Industrial Average. The author argues that thedifference is too
large to be explained by measurement errors, index composition problems, or tax
legislation changes.

provided investors had more information, or, in the sense ofthis article, had had ample time to learn
more about the particular firm. We thank an anonymous refereefor pointing this out to us.

Revista Brasileira de Finanças, Rio de Janeiro, Vol. 8, No.2, 113–139, 2010 115



Sanvicente, A., Delgado, R.

According to Brav and Heaton (2002), two major theoretical approaches have
emerged as explanations for such anomalies. The first one uses behavioral factors
to relax the assumption that investors process informationin a fully rational man-
ner. In behavioral theories, investors suffer from cognitive biases and, although
they know the economy’s fundamental structure, they act irrationally.

The second theoretical approach, the so-called structuralrational uncertainty
approach, preserves the rationality assumption, but relaxes the assumption that
agents have complete knowledge of the economy’s fundamental structure. This
approach explores the distinction between rational expectations and rational in-
vestors. In a rational expectations environment, rationalinvestors make statisti-
cally optimal decisions in a world in which they possess all relevant structural
information. Outside the realm of rational expectations, investors still make statis-
tically optimal decisions, but do not have full knowledge ofthe economy’s struc-
ture.

For example, even when an investor knows that a firm’s profitability follows a
mean reversion process, he/she will not have access the truevalue of the reversion
parameter, and his/her decisions will be based on estimates. If the economy’s
parameters were constant over time, the learning process would eliminate financial
anomalies.

Brav and Heaton (2002) compare the two theoretical approaches emphasizing
deviations relative to the rational expectations hypothesis. They examined simple
models in which representative investors must estimate unknown relevant param-
eters in order to determine an asset’s intrinsic value. In the behavioral approach,
investors display a conservative bias or give large weight to the more recent data.
In the structural rational uncertainty approach, investors adopt bayesian techniques
when estimating parameters. The focus of their analysis is in the overreaction and
underreaction phenomena. They conclude that, even though different hypotheses
had been relaxed, the mathematical and predictive similarities of the two models
make it impossible to distinguish one from the other.

Timmermann (1993) uses the structural rational uncertainty and learning ap-
proach to present the intuition for the occurrence of excessvolatility and return
predictability.

Consider a rational agent using least square techniques to estimate dividend
growth rates, and that the agent obtains an average growth estimated below the
true growth rate. Therefore, the stock price will be lower than its intrinsic value,
since the first is equal to the present value of expected dividends. The subsequent
dividend payment will produce a high rate of return for the investor, for two rea-
sons: (i) the dividend yield (dividend/stock price) will behigh due to the low stock
price; and (ii) the revision of the average growth rate of future dividends will re-
sult in the stock’s appreciation. This dynamics will resultin positive correlation
between dividend yield and stock returns.
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As to the effect on volatility, Timmermann (1993) considersa dividend shock
in order to assess the implications of a rational expectations model against those
of a model with learning. In the rational expectations model, stock prices are
proportional to dividends and, hence, the dividend shock will be transmitted as
a proportional price shock. Learning implies an additionaleffect on stock price,
since the estimate of the average dividend growth rate is also influenced by the
dividend shock. Using simulation, Timmerman finds evidencefor the generation
of statistically significant correlations between dividend yields and future returns
by the learning effects. In the meantime, excess volatilities are observed only in
small samples, since, as sample size increases, the estimated parameter converges
it its true value. This ends up reducing the effect of learning on volatility.

Lewellen and Shanken (2002) argue that tests of market efficiency are unable
to distinguish between a market with learning and an irrational market. They
demonstrate that the empirical properties of returns may diverge significantly from
those perceived by investors, even when the efficient marketand rational investor
hypotheses are valid. In other words, returns may be predictable even when in-
vestors perceive a constant risk premium; prices may seem excessively volatile,
even though investors make rational decisions; and the CAPMmay be incapable
of describing returns, even though investors choose portfolios with mean-variance
criteria. In spite of these empirical anomalies, investorsare incapable of profiting
from them, since they never know whether past dividends are above or below their
true value. However, as time passes, investors learn more about expected divi-
dends, correct their past mistakes and the stock price converges to its fundamental
value.

In an addition to Fama (1970), which argues that empirical tests of asset pric-
ing models involve a joint hypothesis of market efficiency and expected return
model, Lewellen and Shanken (2002) suggest that such tests require an additional
hypothesis about investors’ prior beliefs.

Pástor and Veronesi (2003) have developed a stock pricing model that takes
into consideration the effects of learning on parameter estimation, and have ob-
tained the following implications:2

2These implications are graphically represented in Pástorand Veronesi (2003), in their Figures 1,
3, and 4, which are mentioned at the end of each item above.
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• The market-to-book ratio (M/B) is directly proportional tothe firm’s ex-
pected profitability (net income/net worth) and inversely proportional to the
stock’s expected return, in line with the existing literature. Furthermore, the
M/B multiple is positively related to the variance of investor expectations
regarding average net worth growth. Since this growth is equal to net in-
come/net worth (profitability) minus dividends/net worth,the M/B multiple
is also positively related to the uncertainty of future profitability, and this
effect is more pronounced in the case of non-dividend payingfirms. (See
Figure 1 in Pástor and Veronesi (2003, p.1757).

• Idiosyncratic return volatility increases with uncertainty about the firm’s av-
erage future profitability. (See lower panel of Figure 3 in P´astor and Veronesi
(2003, p. 1762).

• Since uncertainty about future profitability decreases over time, thanks to the
learning effect, the model predicts that a younger firm will have higher M/B
multiple and stock volatility than those of older firms, after other stock-value
determining firm characteristics are controlled for. (See Figure 4 in Pástor
and Veronesi (2003, p. 1763)).

• The M/B ratio declines and converges to one in the long-turn,with the pas-
sage of time, or, in other words, the older the firm, since a firm, as a member
of a particular sector, will live through that sector’s product life cycle. One
characteristic of the transition from introduction to growth, stability, ma-
turity and decline is, naturally, the reduction in returns on equity, with the
drying up of profit opportunities.

The intuition for the relationship between the variance of investor expectations
and the M/B ratio is associated with the convexity of the relationship between asset
value and growth rate. Consider, for example, an asset with aface value equal to
100, maturing 10 years from now and an unknown growth rate. Assume that the
minimum rate of return required by an investor for an asset inthis risk class is
equal to 10% per annum. Each investor will have to estimate the average growth
rate for the next 10 years in order to determine the asset’s fair value. Exhibit 1
illustrates the value of the asset for estimated growth rates ranging between 2%
and 30% per annum.
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Figure 1
Exhibit 1 – Asset present value as a function of growth rate
For each annual growth rate, the solid line represents the present value of a hypothetical asset with face value of 100
and 10 years to maturity. The present value is computed with a10% annual discount rate. The dotted line represents
the average of present values calculated with all growth rates. The dashed line represents the average of present
values calculated with the minimum and maximum growth rates. The dash-and-dot line represents the present value
of the asset calculated with a growth rate equal to the average of all growth rates, namely, 16%.

If all investors estimed the growth rate as the average between 2% and 30%
per annum, that is, 16% per annum. The asset’s expected valuewould be equal to
170. This is the situation in which the variance of investor expectations is equal
to zero. At the other extreme, if 50% of all investors used a 2%growth rate,
and the remainder used a 30% growth rate, that is, maximum investor expectation
variance, the asset’s expected value would have been equal to 289. This illustrates
the effect of investor expectation variance on the asset’s expected value: the greater
the variance, the higher the asset value.

In turn, expectation variance declines with time, due to thelearning process.
This implies that, the older the firm, that is, the longer the firm stock has been
traded on the exchange, the lower is the variance of investorexpectations, and this
results in a lower market value, all other things constant.

Pástor and Veronesi (2003) tested the implications of their model with data for
exchange-listed U.S. firms, using annual data for the 1962-2000 period. They used
the Fama and MacBeth (1973) procedure, that is, least squareregression models
were estimated with cross section data and inferences were made regarding the
mean values of computed coefficients in the various years in this period. The
results confirmed the model’s predictions. In the regression of M/B against the
firm’s age and control variables, the coefficients of the age variable are negative
and statistically significant. Evidence was also obtained for a stronger effect of age
in non-dividend paying firms, as well as for a negative and statistically significant
relationship between idiosyncratic volatility and the firm’s age.
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3. Econometric Methods

Pástor and Veronesi (2003) used the following model to testthe implications
for the M/B multiple in each annual cross section:

log(M/B)i = a+ bAGEi + cDDi + dLEVi + eSIZEi (1)

+ fV OLROEi + g0ROEi +

Q
∑

q=1

gqROE(q)i

+

Q
∑

q=1

hqRET (q)i + ui, i = 1, ..., N,

where:
N is the number of firms with valid date in current yeart;
a is a constant;
q refers to the number of years ahead. In the current yeart, q = 0;
Q is the maximum number of ex-post terms estimated;
DD is a dummy variable which takes the value 1 in the years the firmpaid divi-
dends;
LEV is financial leverage, measured by total debt divided by total assets in year
t;
SIZE is the natural logarithm of total assets in yeart;
V OLROE is the residual variance of an AR(1) process for each firm’s ROE with
a minimum history of 10 years;
ROE is return on equity, computed as the ratio of net income int+ q to net worth
in t+ q;
RET is the stock’s total return (dividends plus price change) int+ q.

The AGE variable was defined as the negative of the reciprocalof one plus the

firm’s age: −
(

1

1+age

)

. This specification was adopted by Pástor and Veronesi

(2003) on the basis of the functional form resulting from their model, relating age
to uncertainty as to future profitability. In this context, age is the number of years
for which the firm has had stock listed on the exchange.

According to Pástor and Veronesi (2003), stocks’ future returns (RET) and
future profitability (ROE) are proxies for controlling for expected returns and ex-
pected profitability. With rational expectations, these variables are reasonably well
captured by ex post observed values. VOLROE, LEV and SIZE complete the set
of control variables that may affect the values of M/B.

The testing procedure adopted by Pástor and Veronesi (2003) assumes that
the samples are randomly obtained in each period and, therefore, that the cross
sections are independent. This means that firm individual characteristics are not
considered. However, the observed data in each period are not independent. In
other words, each year’s cross section is obtained with the same firms, with the
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exception of those included in the sample because their market values are observed
for the first time in that year, as well as those that have left the sample because they
are no longer listed.

The panel approach is the most appropriate in this case, since it makes it pos-
sible to include an individual specific effect (ci); in other words, it is possible to
consider, in the estimation process, all characteristics which are intrinsic to each
firm and that do not change over time. This is a more general specification than a
previous specification, whose only time-invariant characteristic was the VOLROE
variable, standing for profitability volatility. The present approach also allows us
to exclude the RET variable. Assuming rational expectations, that is, assuming
that ex post returns are the returns predicted ex ante by investors, the cross section
variation in terms of expected returns must be explained by the riskiness of each
firm. When we remove returns from the structural model, we areassuming that
each firm’s risk, as well as its risk premium, are constant over time and may thus
be captured by the specific effect estimated for each firm.

Hence, the panel estimation is based on the following structural specification:

log(M/B)it = ci + bAGEit + cDDit + dLEVit + eSIZEit (2)

+ g0ROEit +

Q
∑

q=1

gqROEit+q +

T
∑

k=1

hk DummyY eark

+ uit, i = 1, ..., N, t = 1, ..., T

where:
ci is each firm’s specific effect;
T is the total number of years in the sample;
DummyY ear is a dummy variable for each sample year, taking on the value of 1
whenk = t and 0 whenk 6= t.

This more general approach eliminates the possibility of specification bias due
to variable omission, since all factors not explicitly considered in the structural
specification are accounted for by each firm’s specific factor, ci, and by the year
dummy variables.

In addition, it is reasonable to assume thatci is correlated with the other in-
dependent variables, that is, that time-invariant and specific characteristics of each
firm, such as management style and organizational culture, are associated with,
for instance, its profitability (ROE) and leverage (LEV). This means that the esti-
mation procedure used by Pástor and Veronesi (2003) may suffer from an omitted
variable bias which, according to Wooldridge (2003), is sometimes referred to as
an heterogeneity bias.

Given the assumption of correlation between the specific effect and the other
independent variables, the most adequate estimation procedure is fixed-effect esti-
mation.
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Two additional assumptions are required for the unbiasedness and efficiency of
fixed-effect estimators: (i) homoscedastic and uncorrelated error term,uit and (ii)
independent variables are strictly exogenous. According to Wooldridge (2003),
if uit follows a random walk process, then the fixed-effect estimator will be less
efficient, and a better alternative would be to use the first-difference estimator. The
assumption of stationaryuit is in accordance with the literature and the nature of
the variables involved, shocks of which tend to dissipate with the passage of time
and, in a few cases, exhibit mean reversion. For example, seeFama and French
(2000) and Penman (1991). The assumption of i.i.d. errors istoo strong for the data
in question. Thus, inferences presented in sections 5 and 6 are made on the basis of
Huber-White robust estimators for both heteroscedasticity and serial correlation,
implemented in the Stata software according to Rogers (1993).

Regarding assumption (ii) above, results will be presentedfor the endogeneity
test involving the AGE variable, the variable of interest inour inferences.

4. Database and Descriptive Statistics

We used the Economática database, containing financial accounting informa-
tion for the 1995-2006 period, as well as market value and networth from 1986
to 2006. The most important implication from the model is that the uncertainty
regarding profitability is reduced over time thanks to the learning process, and this
reduces the market value/net worth multiple. Therefore, a relevant piece of infor-
mation is the date of initial listing of shares of stock by thefirm on the exchange.
From this date on, the firm must publish its accounting statements, even if its stock
is not traded on the exchange. Hence, even if a firm distributes new shares several
years after becoming listed, investors will have access to the history of information
on the firm, enabling them to learn about its fundamentals anduse this knowledge
to price the stock.

The market entry date for a firm was defined as the year in which its stock quo-
tation series started in the Economática database. However, since the Economática
database itself begins in 1986, for the firms that started trading at the Bovespa
before 1986, their original listing date at the exchange wascollected from the
Bovespa annual reports. This is how the AGE variable was measured, as the num-
ber of years from the original listing date or the beginning of price series in the
database, whichever was the earliest.3

3The following materials are available at the BMF-BOVESPA Memory Center: 1952 Corporation
Annual Report; 1971 B.V.S.P. Annual Report; 1973 Bolsa de Valores de São Paulo Report; 1974
B.V.S.P. Annual Report; 1976 Bolsa de Valores de São Paulo Annual Report; 1977 B.V.S.P. Annual
Report; 1978 B. V. S.P. Annual Report; 1979 B.V.S.P Annual Report; and Brazil Company Handbook
(1987, 1988, 1989, 1990, 1991, 1992, 1997/98, 2007/08).
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Table 1
Annual descriptive statistics for each variable

For each year from 1995 to 2006, we present means, medians, maximum and minimum, the 25th and the 75th percentile for the market/book
ratio (M/B), and for the leverage (LEV), size (size), returnon equity (ROE) and age variables, defined as the number of years during which
the firm has had its stock listed on the exchange. The number offirms with valid data is displayed in the table’s bottom row.

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
M/B
Average 0,61 0,75 0,85 0,71 1,46 1,22 1,27 1,52 1,51 2,34 2,132,97
Median 0,46 0,51 0,54 0,41 0,78 0,77 0,77 0,82 1,12 1,41 1,46 1,85
1st Interquartile 0,28 0,27 0,33 0,26 0,48 0,46 0,44 0,51 0,67 0,79 0,79 0,97
3rd Interquartile 0,74 0,93 0,92 0,70 1,36 1,26 1,24 1,34 1,86 2,19 2,41 2,94
Minimum 0,06 0,05 0,02 0,03 0,04 0,09 0,06 0,03 0,02 0,06 0,04 0,14
Maximum 2,85 6,31 7,10 16,23 30,69 25,90 25,96 26,20 9,40 49,77 16,80 37,88
Size (R$ Million)
Average 6.060 4.806 5.836 5.548 5.339 6.217 6.906 9.033 9.649 10.484 12.112 15.300
Median 717 649 934 994 1.009 1.145 1.157 1.568 1.511 1.580 1.834 1.813
1st Interquartile 328 292 385 386 328 331 286 391 397 431 547 551
3rd Interquartile 2.731 2.405 2.832 2.778 2.895 3.266 3.6284.842 4.520 5.023 5.705 8.142
Minimum 44 42 39 41 28 26 19 17 13 18 16 11
Maximum 103.870 92.382 108.916 129.564 126.454 138.363 165.120 204.595 230.144 239.014 252.977 296.356
Leverage (Lev)
Average 17,0% 22,4% 24,1% 24,5% 24,1% 25,6% 26,0% 27,3% 24,7% 22,8% 21,0% 22,8%
Median 14,4% 21,8% 24,9% 25,5% 24,2% 25,2% 26,0% 26,5% 25,6%23,1% 20,6% 21,6%
1st Interquartile 5,6% 9,7% 10,1% 7,0% 10,1% 10,5% 10,8% 6,7% 7,4% 6,9% 5,0% 9,0%
3rd Interquartile 27,6% 34,5% 36,9% 37,8% 37,4% 37,1% 40,1%42,6% 39,2% 35,0% 34,4% 35,1%
Minimum 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0%0,0%
Maximum 63,6% 88,5% 81,3% 77,4% 80,6% 69,4% 75,6% 81,3% 71,6% 71,6% 63,9% 59,8%
ROE
Average 2,1% -6,1% -9,4% -2,9% -20,3% 2,7% -10,7% -97,5% 8,1% -13,0% -4,8% 16,2%
Median 6,8% 5,9% 7,3% 7,0% 4,6% 7,7% 8,4% 4,9% 11,9% 14,6% 13,2% 13,0%
1st Interquartile 0,6% -1,6% -0,2% -1,5% -9,3% 0,4% -0,2% -15,5% 2,2% 4,1% 3,1% 4,1%
3rd Interquartile 10,6% 11,4% 11,4% 11,8% 12,0% 14,3% 16,5%15,9% 23,8% 24,0% 24,7% 20,9%
Minimum 28,4% 52,2% 79,2% 65,2% 141,1% 112,2% 150,5% 65,5% 414,5% 178,8% 117,0% 640,2%
Maximum -122,7% -508,8% -579,8% -473,6% -1432,6% -198,4% -1526,2% -8794,5% -600,6% -2595,2% -1526,8% -86,5%
Age
Average 25,04 21,52 21,64 22,49 19,57 19,94 19,73 20,44 21,54 21,34 22,68 24,25
Median 22,50 12,00 11,00 13,50 12,00 13,00 13,00 14,00 15,0015,00 17,00 18,00
1st Interquartile 7,00 8,00 8,00 9,00 6,00 7,00 7,00 6,75 7,00 7,25 7,00 9,25
3rd Interquartile 36,75 27,00 28,25 29,00 28,00 29,00 29,0030,00 32,00 32,00 34,00 35,00
Minimum 1,00 2,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 2,00
Maximum 88,00 89,00 90,00 91,00 92,00 93,00 94,00 95,00 96,00 97,00 98,00 99,00
Number of Firms 82 132 136 134 168 164 168 160 164 162 157 146

Table 2
Correlation coefficient matrix

The table provides the correlation coefficients involving market/book ratio (M/B), number
of years during which the firm has had its stock listed on the exchange (AGE), dividend
dummy variable (DD), leverage (LEV), size (SIZE), return onequity (ROE), future values
of ROE (ROE1 and ROE2), dummy variable for ADR (ADR) and AssetGrowth, defined as a
truncated variable taking on a value equal to zero if the absolute value of total asset change is
at most 50% and equal to the percentage change in total assetsif the absolute value is greater
than 50%. * indicates 5% significance.

M/B AGE DD LEV SIZE ROE ROE1 ROE2 ADR AssetGrowth
M/B 1,00
AGE -0,06* 1,00
DD 0,10* 0,07* 1,00
LEV 0,06* -0,09* -0,18* 1,00
SIZE 0,30* 0,09* 0,21* 0,04 1,00
ROE -0,12* -0,01 0,13* -0,12* 0,06* 1,00
ROE1 0,06* 0,01 0,05* -0,09* 0,05 -0,01 1,00
ROE2 0,03 0,03 0,03 -0,08* 0,03 0,03 -0,01 1,00
ADR 0,23* -0,14* 0,13* 0,08* 0,42* 0,02 0,02 0,02 1,00
AssetGrowth 0,02 0,00 0,02 0,01 0,04 0,02 0,00 0,00 -0,01 1,00
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The M/B multiple was calculated with market value computed by Economática
as of the year’s last trading date. New worth is the book value, on a consolidated
basis, for December 31 of each year.
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Figure 2
Exhibit 2 – Mean and median M/B as a function of age
The average of the mean and median M/B values correspond to the average of the M/B ratio for each level of the
AGE variable, the latter representing the number of years during which the firm has had its stock listed at the
exchange.

Altogether, we have 1773 observations for 246 firms distributed over 12 years,
or an unbalanced panel, in other words. Table 1 indicates that, from 2000 on, the
median M/B ratio has increased steadily, but that this has not been matched by
median profitability, which exhibits an erratic behavior during the period. Mean
leverage remained, most of the time, in the 20-30% range, andaverage size grew
systematically from 1989 on.

In order to ascertain whether size growth could be a sign of survivorship bias,
the following analysis was performed: in 1999, there were 169 firms, of which
106 survived until 2006, the last sample year. These firms, inturn, amount to
72% of the firms for which data are available in 2006. During this seven-year
window, a nearly 25% renewal of the sample has taken place. Ifone considered
the firms included in the first sample year (1995), these wouldrepresent only 33%
of the firms present in the 2006 sample. Therefore, the continued asset growth
may be attributed to market and macroeconomic forces, leading to the increase in
the average size of firms whose stock are listed at the exchange.

Table 2 contains the correlation coefficient matrix for the variables. In addition
to the dependent variable and the regressors included in structural model (2), the
table includes two other variables: a dummy variable for theexistence of ADRs
(ADR) and the AssetGrowth variable, defined as a truncated variable taking on the
value of zero if the absolute value of change in total asset isat most 50%, and
equal to the percentage change in total assets if this is above 50%. Both variables
are discussed in section 6. It may be observed that M/B is negatively correlated
with AGE; although this is significant at the 5% level, the absolute value of the
coefficient is small (-0,06). The strongest correlations are between SIZE and ADR
(0,42), M/B and SIZE (0,30), and M/B and ADR (0,23).
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In Exhibit 2, the observations were classified into eight groups, according to
the firm’s age, and each group contains from 198 to 239 observations. For each
group, the means and medians of M/B were calculated. It may benoticed that both
the mean and the median decline as far as the 8-10 year group. From this point
on, the mean of M/B increases with age, in contradiction withthe hypothesis of a
decline in M/B with age.

5. Empirical Analysis

The variable of interest for inference in the empirical analysis is AGE. Thus, in
order to prevent the possibility that estimates are biased as a result of endogeneity,
the Durbin-Wu-Hausman test, as described by Heij et al. (2004), was performed.
For that purpose, instruments were defined by regressions ofAGE against lagged
values of M/B and the other regressors in structural model (2). Regarding the in-
struments selected, the Sargan exogeneity test was applied, as described in Heij
et al. (2004). The entire procedure was used both with fixed-effect and random-
effect estimators. The results do not reject the null hypothesis of exogeneity for
AGE in the fixed-effect regression, as detailed in Table 3. This evidence confirms
that the use of fixed-effect panel estimation is more appropriate for making infer-
ences regarding the AGE variable.

Table 3
Endogeneity test for the AGE variable

Durbin-Wu-Hausman endogeneity test and Sargan instrumentexogeneity test, as described in Heij et al.
(2004). The instruments were defined in regressions of AGE against lagged values of M/B and the other
regressors in structural model (2).
Tested Variable AGE
Instruments SIZE(-1) and M/B(-1)

Fixed Effects Random Effects
Sargan Test (Ho: Instruments are exogenous)
P-Value [Chi-square (1)]: 0,719 0,245

Durbin-Wu-Hausman Test (Ho: AGE is exogenous)
P-Value [Chi-square (1)]: 0,209 0,001

The results obtained in the estimation with structural model (2) are presented
in Table 4. In all regressions, we used robust variance estimators, as discussed in
section 3. Pástor and Veronesi (2003) estimated results for Q = 0, 1, 5, 10, 15, 20
and 25. However, due to the limited data history, we usedQ = 0, 1 and 2.
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The hypothesis being tested is whether the coefficient of AGEis significantly
different from zero and negative. This hypothesis comes from the implication of
the Pástor and Veronesi (2003) model that uncertainty about future profitability,
represented by AGE, decreases with time, and this is reflected on a lower M/B
ratio.

Formally, the tested hypothesis is:

Ho : b = 0

Ha : b < 0

The coefficient of the AGE variable was negative and significant at the 1%
level in all specifications considered. Therefore, there isevidence for rejecting the
null hypothesis. In other words, it is not possible to rejectthe contention that the
M/B ratio has a negative relationship with the length of the period during which a
firm’s stock has been traded at the exchange, as predicted by Pástor and Veronesi
(2003).

Table 4
Fixed-effect regressions

In the Age column, the logarithm of the M/B ratio is initiallyregressed
against the firm’s AGE (number of years since initial exchange listing).
In the remaining columns, the logarithm of the M/B ratio is regressed
against AGE, and also against the following variables: dividend dummy
(DD), leverage (LEV), SIZE, return on equity (ROE), future values of
ROE, and dummy variables for each sample year (DummyYear), using
a fixed-effect panel. The standard errors for the regressorsare indicated
within parentheses. At the bottom of the table, the number ofobserva-
tions and R2 are provided. The reporting of results for the year dummy
variables was omitted in order to save space.

Age Q=0 Q=1 Q=2
AGE -1,278*** -1,243*** -0,986*** -0,916***

(0,329) (0,323) (0,351) (0,375)
DD 0,165*** 0,166*** 0,171***

(0,049) (0,052) (0,055)
LEV 0,406** 0,302 0,207

(0,181) (0,187) (0,201)
SIZE -0,111* -0,111* -0,107

(0,064) (0,067) (0,074)
ROE -0,062*** -0,057*** -0,052***

(0,019) (0,016) (0,014)
ROE1 0,015 0,017

(0,011) (0,012)
ROE2 0,009

(0,008)
N 1773 1772 1548 1333
R2 0,18 0,11 0,09 0,07
Significance levels are displayed in the following manner:
*** significant at 1%, ** significant at 5% and * significant at 10%.
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6. Additional Considerations

Pástor and Veronesi (2003) argue that a firm’s age is a good proxy for the level
of learning by investors, since, according to their model, the variance of investors’
expectations of future profitability decreases with time, implying a lower value for
the M/B ratio. However, other factors may accelerate or slowdown the process of
learning about a firm.

The occurrence of relevant changes in a firm’s size, for example, as a result of
acquisitions and mergers, or large scale changes, may significantly affect the firm’s
economic fundamentals. In turn, this should increase the investor’s uncertainty as
to future profitability, reducing the accumulated benefits from learning over time.

Table 5 presents a test of this hypothesis. The percentage change in the firm’s
total assets for the year (AssetGrowth) was used as an indicator of relevant vari-
ations in the firm’s size. AssetGrowth was defined as a truncated variable taking
on the value of zero if the absolute value of the change in total assets was at most
equal to an arbitrary cutoff value, and equal to the actual percentage in total assets
if the absolute value was above that level. The cutoff level was chosen to repre-
sent the point from which size changes would have a relevant effect on learning by
investors. Cutoff levels of 5%, 10%, 15%, 25% and 50% were selected. Table 5
displays the results for AssetGrowth defined with a 50% cutoff level. The results
for the other levels were similar to those in Table 5 and are not report for reasons
of space.

In order to perform this test, an interaction term involvingAGE and Asset-
Growth (AGE*AssetGrowth) was inserted into structural model (2). This proce-
dure was designed for ascertaining whether the effect of AGEon M/B varied with
the level of growth. This implies the following hypothesis for testing purposes:

Ho : CoefficientofAGE ∗AssetGrowth = 0

Ha : CoefficientofAGE ∗AssetGrowth > 0

This test was performed with panel data and robust-variancefixed-effect esti-
mators. The results do not lead to the rejection of the null hypothesis. Hence, there
is no evidence that the pace of growth diminishes the effect of AGE on M/B.
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Table 5
Fixed-effect regressions and test for asset growth

In the Age column, the logarithm of the M/B ratio is initiallyregressed against
the firm’s AGE (number of years since initial exchange listing) and the interaction
of AGE with asset growth (AGE*Asset Growth). In the remaining columns, as
reported also in Table 4, the logarithm of the M/B ratio is regressed against AGE
and the interaction of AGE with asset growth, and also against the following
variables: dividend dummy (DD), leverage (LEV), SIZE, return on equity (ROE),
future values of ROE, and dummy variables for each sample year (DummyYear),
using a fixed-effect panel. The standard errors for the regressors are indicated
within parentheses. At the bottom of the table, the number ofobservations and
R2 are provided. The reporting of results for the year dummy variables was
omitted in order to save space.

Age Q=0 Q=1 Q=2
AGE -2,559*** -2,428*** -2,128*** -2,206***

(0,561) (0,544) (0,585) (0,660)
AGE*AssetGrowth -0,468 -0,614 -0,464 -0,302

(0,579) (0,615) (0,591) (0,605)
DD 0,167*** 0,192*** 0,198***

(0,052) (0,056) (0,062)
LEV 0,541*** 0,480** 0,332

(0,194) (0,206) (0,228)
SIZE -0,138** -0,142** -0,163**

(0,068) (0,070) (0,082)
ROE -0,055*** -0,051*** -0,046***

(0,015) (0,013) (0,010)
ROE1 0,013 0,015

(0,009) (0,010)
ROE2 0,009

(0,007)
N 1773 1772 1548 1333
R2 0,20 0,14 0,11 0,09
Significance levels are displayed in the following manner:
*** significant at 1%, ** significant at 5% and * significant at 10%.

One could also consider that the availability of information may have an effect
on learning by investors. The greater the availability of information about a firm,
everything else constant, the quicker must be the learning process. Hence, the ef-
fect of age on M/B would be amplified. In order to test this hypothesis, we have
used the existence of American Depositary Receipts (ADR) programs as a proxy
for information availability. When issuing ADR’s level 2 or3, the firm must com-
ply with U.S. disclosure rules which are more comprehensivethan those prevailing
in Brazil, and such information would be available to all investors, including those
valuing stocks traded at the BOVESPA.

According to Lameira et al. (2007), in order to have their stock listed at ADRs
and traded on U.S. exchanges, firms must enhance their governance practices, both
both in informational terms and in terms of “management quality”. The former
effect could be seen as a substitute or complement for age as an influence on the
learning process by investors.
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Thus, we define an ADR variable as a dummy variable equal to 1 inthe years a
firm has ADR’s traded, and 0 otherwise. For this test, an interaction term involving
ADR and AGE (AGE*ADR) was included in structural model (2). The hypothesis
is:

Ho : CoefficientofAGE ∗ADR = 0

Ha : CoefficientofAGE ∗ADR < 0

Table 6 presents the results of a joint endogeneity test for AGE and ADR.
The exogeneity of these variables is not rejected in the fixed-effect regression.
Table 7 contains the results of testing for the effect of information availability in
the learning process. Once more, the inferences were made with robust variance
fixed-effect estimators. The results reject the null hypothesis at the 1% level. The
absolute values of the interaction term coefficients are larger than the coefficients
for the AGE variable reported in Table 4. This is in agreementwith the assumption
that the greater availability of information amplifies the effect of AGE on the M/B
ratio. This indicates a quicker learning process. However,the coefficient of the
AGE variable is not significant in theQ = 1 andQ = 2 regressions, and is
significant at 10% in the other specifications. This suggeststhat the ADR variable
should be included in structural model (2).

Table 6
Endogeneity test for AGE and ADR

Durbin-Wu-Hausman endogeneity test and Sargan instrumentexogeneity test, as described in Heij et al.
(2004). The instruments were defined in regressions of AGE and ADR against lagged values of M/B
and the other regressors in structural model (2).
Tested Variables AGE e ADR
Instruments SIZE(-1), M/B(-1), M/B(-3)

and LEV(-2)
Fixed Effects Random Effects

Sargan Test (Ho: Instruments are exogenous)
P-Value [Chi-square (2)]: 0,631 0,097

Durbin-Wu-Hausman Test (Ho: AGE and
ADR are exogenous)
P-Value [Chi-square (2)]: 0,524 0,000
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Table 7
Fixed-effect regressions and test for information availability

In the Age column, the logarithm of the M/B ratio is initiallyre-
gressed against the firm’s AGE (number of years since initialexchange
listing) and the interaction of AGE with the ADR dummy variable
(AGE*ADR). In the remaining columns, as reported also in Tables 4
and 5, the logarithm of the M/B ratio is regressed against AGEand
the interaction of AGE with ADR, and also against the following vari-
ables: dividend dummy (DD), leverage (LEV), SIZE, return onequity
(ROE), future values of ROE, and dummy variables for each sample
year (DummyYear), using a fixed-effect panel. At the bottom of the
table, the number of observations and R2 are provided. Year dummy
variables were omitted in order to save space.

Age Q=0 Q=1 Q=2
AGE -0,601* -0,592* -0,303 -0,344

(0,375) (0,370) (0,395) (0,416)
AGE*ADR -2,205*** -2,129*** -2,162*** -1,776***

(0,608) (0,584) (0,653) (0,722)
DD 0,158*** 0,161*** 0,167***

(0,048) (0,052) (0,055)
LEV 0,409** 0,305 0,215

(0,179) (0,185) (0,199)
SIZE -0,108* -0,108 -0,105

(0,064) (0,067) (0,074)
ROE -0,062*** -0,057*** -0,052***

(0,019) (0,016) (0,014)
ROE1 0,015 0,017

(0,011) (0,012)
ROE2 0,009

(0,008)
N 1773 1772 1548 1333
R2 0,20 0,14 0,11 0,09
Significance levels are displayed in the following manner:
*** significant at 1%, ** significant at 5% and * significant at 10%.

Hence, we tested whether AGE continues to be significant after introducing
ADR in model (2). If ADR is significant, and AGE is not, it must be the case that
the learning process takes place more as a function of the availability of informa-
tion than of the length of time during which the stock has beentraded. Table A.1 in
the appendix contains the regression results. They are in line with those reported in
Table 4, both in terms of their significance and the magnitudeof the AGE variable
coefficients. The ADR coefficient is non-significant at 5% in all the regressions.

Therefore, the evidence indicates that the combined effectof the length of
time during which the stock has been traded and the availability of information is
stronger than the sum of the effects of those individual variables.
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This contradicts the results in Lameira et al. (2007), who obtain a positive and
significant relationship between a firm’s value, measured byits market to book
ratio, and its participation in an ADR program at any level (1, for over-the-counter
trading; 2 or 3, for stock exchange trading), using 2004 datafor 64 publicly-traded
Brazilian companies. Lameira et al. (2007), however, did not consider the age
variable, which could then be seen as an omitted variable in their specification.

Leal and Carvalhal-Da-Silva (2005), in a comparative studyof the relationship
between value and corporate governance quality, using 1998, 2000 and 2002 data
for Brazilian and Chilean firms, also found no significant relationship between par-
ticipation in ADR programs and value (also proxied by marketto book ratio). In
that study, however, dummies for ADR programs and participation in so-called dif-
ferentiated governance levels were found to be non-significant, given the inclusion
of a governance quality index that already included measures of disclosure qual-
ity, such as the requirement that financial statements be prepared and published
according to U.S. or international accounting standards. As indicated by Leal and
Carvalhal-da-Silva, such variables tend to be redundant, in the presence of other
questions they used in their questionnaire, such as that involving statements with
the use of international accounting standards.

7. Conclusions

Return predictability and excess volatility are market-observed anomalies that
challenge the market efficiency hypothesis. A possible explanation for such phe-
nomena involves a learning process by investors. Even though investors are ra-
tional, they do not know the true distribution of future dividends and improve
their parameter estimates over time. This behavior introduces the above-mentioned
anomalies, but does not generate arbitrage opportunities.

Pástor and Veronesi (2003) developed a model linking learning concepts to
stock valuation, and posited the Idea that, the higher the age of a firm in the stock
market, the lower its market-to-book ratio (M/B). This would result from the in-
crease in the amount of knowledge accumulated with experience by investors, and,
thus from the reduction of uncertainty as to stock values. This implication was
tested with U.S. market data and the results did not reject the model implications.

In this paper, a more general methodology was employed in testing for the
effect of market age with data for firms listed on the São Paulo Stock Exchange
(BOVESPA). Estimation took place with panel data and fixed-effect estimators.
The results do not reject the hypothesis that age has a negative effect on M/B, in
agreement with the Pástor and Veronesi (2003) results.

In addition, we tested whether the speed of learning by investors, that is,
whether the effect of age increases or decreases with the rate at which a firm grows,
for instance, through mergers and acquisitions, or with thegreater availability of
information. The evidence indicates that the greater availability of information
amplifies the effect of market age on M/B.
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Therefore, the evidence for the Brazilian market supports the theory that there
is learning by investors, and that the empirical anomalies may result from such a
learning process.
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Appendix

Table A.1
Fixed-effect regressions – inclusion of the ADR variable

The logarithm of the M/B ratio is regressed against AGE, the
ADR dummy variable, dividend dummy variable (DD), lever-
age (LEV), SIZE, return on equity (ROE), future values of ROE,
and dummy variables for each sample year (DummyYear), us-
ing a fixed-effect panel. The standard errors for the regressors
are indicated within parentheses. At the bottom of the table,
the number of observations and R2 are provided. Year dummy
variables were omitted in order to save space.

Age Q=0 Q=1 Q=2
AGE -1,317*** -1,274*** -0,995*** -0,916***

(0,334) (0,327) (0,353) (0,377)
ADR -0,146* -0,124 -0,031 0,002

(0,082) (0,084) (0,086) (0,091)
DD 0,165*** 0,166*** 0,171***

(0,049) (0,052) (0,055)
LEV 0,415** 0,305 0,206

(0,181) (0,187) (0,201)
SIZE -0,103 -0,109 -0,108

(0,065) (0,068) (0,075)
ROE -0,062*** -0,057*** -0,052***

(0,019) (0,016) (0,014)
ROE1 0,015 0,017

(0,011) (0,012)
ROE2 0,009

(0,008)
N 1773 1772 1548 1333
R2 0,16 0,11 0,09 0,07
Significance levels are displayed in the following manner:
*** significant at 1%, ** significant at 5% and * significant at 10%.
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Table A.2
Date of Listing at the exchange

List of sample firms, indicating the year in which there stockwas first listed at BOVESPA, as
well as the source of that information: Economática or research at the BOVESPA Memory
Center. Details are provided in section 4.

Name Listing date Source
Acesita 1969 Centro de Memória BM&F BOVESPA
Acos Villares 1946 Centro de Memória BM&F BOVESPA
AES Elpa 2002 Economática
AES Tiete 1999 Economática
AGConcessoes 2003 Economática
AGF Brasil 1989 Economática
Agroceres 1973 Centro de Memória BM&F BOVESPA
Albarus 1988 Economática
Alpargatas 1913 Centro de Memória BM&F BOVESPA
Amadeo Rossi 1988 Economática
Ambev 1915 Centro de Memória BM&F BOVESPA
America do Sul 1988 Economática
Ampla Energ 1992 Economática
Antarct Nordeste 1979 Centro de Memória BM&F BOVESPA
Antarctica Paulista 1991 Economática
Aracruz 1985 Centro de Memória BM&F BOVESPA
Arcelor BR 1969 Centro de Memória BM&F BOVESPA
Avipal 1987 Economática
Bahema 1979 Centro de Memória BM&F BOVESPA
Bahia Sul 1992 Economática
Banco Bec 1997 Economática
Bandeirantes 1972 Centro de Memória BM&F BOVESPA
Banespa 1925 Centro de Memória BM&F BOVESPA
Banestado 1992 Economática
Banestes 1993 Economática
Banrisul 1987 Economática
Bardella 1971 Centro de Memória BM&F BOVESPA
BCN 1986 Economática
Bco Itau Hold Finan 1944 Centro de Memória BM&F BOVESPA
Bemge 1989 Economática
Besc 1988 Economática
Bic Monark 1993 Economática
Biobras 1987 Economática
Biomm 2004 Economática
Bombril 1987 Economática
Bompreco 1996 Economática
Bradesco 1946 Centro de Memória BM&F BOVESPA
Bradespar 2000 Economática
Brasil 1921 Centro de Memória BM&F BOVESPA
Brasil T Par 1998 Economática
Brasil Telecom 1992 Economática
Braskem 1980 Centro de Memória BM&F BOVESPA
Brasmotor 1986 Economática
Brasperola 1989 Economática
Bunge Alimentos 1988 Economática
Bunge Brasil 1944 Centro de Memória BM&F BOVESPA
Cacique 1968 Centro de Memória BM&F BOVESPA
Cargill Fertilizant 1987 Economática
Casa Anglo 1942 Centro de Memória BM&F BOVESPA
CCR Rodovias 2002 Economática

Revista Brasileira de Finanças, Rio de Janeiro, Vol. 8, No.2, 113–139, 2010 135



Sanvicente, A., Delgado, R.

Name Listing date Source
CEB 1998 Economática
Cedro 1993 Economática
Celpe 1996 Economática
Cemat 1995 Economática
Cemig 1972 Centro de Memória BM&F BOVESPA
Ceterp 1996 Economática
Chapeco 1979 Centro de Memória BM&F BOVESPA
Chiarelli 1973 Centro de Memória BM&F BOVESPA
Cia Hering 1999 Economática
Cim Itau 1989 Economática
Coelba 1995 Economática
Cofap 1974 Centro de Memória BM&F BOVESPA
Confab 1946 Centro de Memória BM&F BOVESPA
Const Adolpho Linde 1986 Economática
Copel 1997 Economática
Copesul 1994 Economática
Corbetta 1988 Economática
Cosipa 2000 Economática
Coteminas 1992 Economática
CPFL Energia 2004 Economática
CPFL Geracao 2001 Economática
Cremer (ANTIGA) 1987 Economática
CRT Celular 1999 Economática
Dasa 2004 Economática
Dimed 1989 Economática
Dixie Toga 1994 Economática
Docas 1931 Centro de Memória BM&F BOVESPA
Dohler 1988 Economática
Duratex 1957 Centro de Memória BM&F BOVESPA
Ecisa 1996 Economática
EDN 1988 Economática
Eldorado 1992 Economática
Electrolux 1972 Centro de Memória BM&F BOVESPA
Elekeiroz 1988 Economática
Eletrobras 1962 Centro de Memória BM&F BOVESPA
Elevad Atlas 1996 Economática
Embraco 1988 Economática
Embraer 1993 Economática
Embratel Part 1998 Economática
Encorpar 1997 Economática
Enersul 1993 Economática
Escelsa 1996 Economática
Estrela 1946 Centro de Memória BM&F BOVESPA
Eternit 1948 Centro de Memória BM&F BOVESPA
Eucatex 1952 Centro de Memória BM&F BOVESPA
F Cataguazes 1907 Centro de Memória BM&F BOVESPA
Fab C Renaux 1987 Economática
Ferbasa 1970 Centro de Memória BM&F BOVESPA
Ferro Ligas 1973 Centro de Memória BM&F BOVESPA
Ferti Serrana 1971 Centro de Memória BM&F BOVESPA
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Name Listing date Source
Fertiza 1986 Economática
Forjas Taurus 1972 Centro de Memória BM&F BOVESPA
Fosfertil 1993 Economática
Fras-Le 1972 Centro de Memória BM&F BOVESPA
Geral de Concreto 1986 Economática
Gerdau 1988 Economática
Gerdau Met 1947 Centro de Memória BM&F BOVESPA
Globex 1996 Economática
Gol 2004 Economática
GPC Participacoes 2000 Economática
Gradiente 1999 Economática
Grazziotin 1979 Centro de Memória BM&F BOVESPA
Grendene 2004 Economática
Guararapes 1972 Centro de Memória BM&F BOVESPA
Habitasul 1993 Economática
Hoteis Othon 1993 Economática
HSBC Seguros 1988 Economática
Ideiasnet 2000 Economática
Iguacu Cafe 1969 Centro de Memória BM&F BOVESPA
Inds Romi 1971 Centro de Memória BM&F BOVESPA
Inepar Construcoes 1988 Economática
Inepar Energia 1998 Economática
Iochp-Maxion 1984 Centro de Memória BM&F BOVESPA
Ipiranga Dist 1957 Centro de Memória BM&F BOVESPA
Ipiranga Pet 1969 Centro de Memória BM&F BOVESPA
Ipiranga Ref 1946 Centro de Memória BM&F BOVESPA
Itausa 1966 Centro de Memória BM&F BOVESPA
Joao Fortes 1994 Economática
Karsten 1978 Centro de Memória BM&F BOVESPA
Kepler Weber 1981 Centro de Memória BM&F BOVESPA
Klabin 1979 Centro de Memória BM&F BOVESPA
La Fonte Participac 1988 Economática
La Fonte Telecom 1986 Economática
Light 1969 Centro de Memória BM&F BOVESPA
Lix da Cunha 1987 Economática
Loj Americanas 1956 Centro de Memória BM&F BOVESPA
Lojas Renner 1972 Centro de Memória BM&F BOVESPA
M&G Poliest 1994 Economática
Magnesita 1967 Centro de Memória BM&F BOVESPA
Manasa 1972 Centro de Memória BM&F BOVESPA
Mangels 1972 Centro de Memória BM&F BOVESPA
Marcopolo 1978 Centro de Memória BM&F BOVESPA
Marisol 1988 Economática
Melhoramentos SP 1989 Economática
Melpaper 1994 Economática
Merc Brasil 1989 Economática
Merc S Paulo 1988 Economática
Mercantil Financeir 1993 Economática
Met Duque 1987 Economática
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Name Listing date Source
Metal Leve 1971 Centro de Memória BM&F BOVESPA
Minupar 1991 Economática
Mont Aranha 1989 Economática
Natura 2004 Economática
Net 1996 Economática
Nitrocarbono 1994 Economática
Odebrecht 1988 Economática
Oxiteno 1986 Centro de Memória BM&F BOVESPA
Panatlantica 1988 Economática
Pao de Acucar 1995 Economática
Par Al Bahia 2004 Economática
Paraibuna 1984 Centro de Memória BM&F BOVESPA
Paranapanema 1980 Centro de Memória BM&F BOVESPA
Perdigao 1972 Centro de Memória BM&F BOVESPA
Petrobras 1968 Centro de Memória BM&F BOVESPA
Petroflex 1993 Economática
Petroleo Manguinhos 1993 Economática
Petropar 1989 Economática
Petroquimica Uniao 1994 Economática
Petroquisa 1990 Economática
Pirelli 1946 Centro de Memória BM&F BOVESPA
Pirelli Pneus 1988 Economática
Porto Seguro 2004 Economática
Portobello 1995 Economática
Pronor 1989 Economática
Randon Part 1971 Centro de Memória BM&F BOVESPA
Rasip Agro Pastoril 1999 Economática
Real 1972 Centro de Memória BM&F BOVESPA
Recrusul 1987 Economática
Rede Energia 1998 Economática
Ren Hermann 1989 Economática
Renner Particip 1998 Economática
Rexam BCSA 1997 Economática
Rio Grande Energia 1999 Economática
Rossi Resid 1997 Economática
S Gobain Vidro 1986 Economática
Sadia 1972 Centro de Memória BM&F BOVESPA
Samitri 1988 Economática
Sansuy 1987 Economática
Santander Noroeste 1946 Centro de Memória BM&F BOVESPA
Santanense 1990 Economática
Santista Alimentos 1944 Centro de Memória BM&F BOVESPA
Santista Textil 1994 Economática
Sao Carlos 1999 Economática
Saraiva Livr 2000 Economática
Schulz 1995 Economática
Sergen 1993 Economática
Sharp 1973 Centro de Memória BM&F BOVESPA
Sibra 1989 Economática
Sid Nacional 1945 Centro de Memória BM&F BOVESPA
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Name Listing date Source
Sid Tubarao 1993 Economática
Sifco 1970 Centro de Memória BM&F BOVESPA
Sondotecnica 1993 Economática
Souto Vidig 1988 Economática
Souza Cruz 1957 Centro de Memória BM&F BOVESPA
Springer 1993 Economática
Sudameris 1950 Centro de Memória BM&F BOVESPA
Sul America Naciona 1997 Economática
Sultepa 1987 Economática
Suzano Papel 1979 Centro de Memória BM&F BOVESPA
Suzano Petroquim 2002 Economática
TAM 1999 Economática
Tecel.S.Jose 1988 Economática
Technos Rel 1988 Economática
Teka 1972 Centro de Memória BM&F BOVESPA
Tekno 1993 Economática
Tele Centroeste Cel 1998 Economática
Tele Leste Celular 1998 Economática
Tele Nordeste Celul 1998 Economática
Tele Norte Celular 1998 Economática
Tele Sudeste Celula 1998 Economática
Telebras 1989 Economática
Telefonica Data Hld 2001 Economática
Telemar Norte Leste 2001 Economática
Telemar-Tele NL Par 1998 Economática
Telemig Celul Part 1998 Economática
Telesp 1975 Centro de Memória BM&F BOVESPA
Tex Renaux 1988 Economática
Tim Participacoes 1998 Economática
Tractebel 1998 Economática
Trikem 1979 Centro de Memória BM&F BOVESPA
Trombini 1987 Economática
Tupy 1968 Centro de Memória BM&F BOVESPA
Ultrapar 1999 Economática
Unibanco 1968 Centro de Memória BM&F BOVESPA
Unipar 1971 Centro de Memória BM&F BOVESPA
Usiminas 1991 Economática
Vale Rio Doce 1968 Centro de Memória BM&F BOVESPA
Vicunha Textil 1999 Economática
Vigor 1987 Economática
Vivo Part 1998 Economática
Votorantim C P 1986 Centro de Memória BM&F BOVESPA
Wetzel 1987 Economática
Whirpool 1986 Economática
White Martins 1921 Centro de Memória BM&F BOVESPA
Wiest 1990 Economática
Wlm Ind Com 1971 Centro de Memória BM&F BOVESPA
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