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DISPOSITION EFFECT AMONG BRAZILIAN
EQUITY FUND MANAGERS

Efeito disposicao entre gestores brasileiros de fundos de acoes

Efecto disposicion entre gestores brasileios de fondos de acciones

ABSTRACT

The disposition effect predicts that investors tend to sell winning stocks too soon and ride losing
stocks too long. Despite the wide range of research evidence about this issue, the reasons that lead
investors to act this way are still subject to much controversy between rational and behavioral expla-
nations. In this article, the main goal was to test two competing behavioral motivations to justify the
disposition effect: prospect theory and mean reversion bias. To achieve it, an analysis of monthly
transactions for a sample of 51 Brazilian equity funds from 2002 to 2008 was conducted and regres-
sion models with qualitative dependent variables were estimated in order to set the probability of a
manager to realize a capital gain or loss as a function of the stock return. The results brought evidence
that prospect theory seems to guide the decision-making process of the managers, but the hypothesis
that the disposition effect is due to mean reversion bias could not be confirmed.

KEYWORDS | Loss aversion, disposition effect, prospect theory, mean reversion, logistic regression.

RESUMO

O efeito disposicdo prevé que os investidores tendem a vender acdes ganhadoras muito cedo e fazer
uso de estoques de perda por muito tempo. Apesar da grande variedade de evidéncias de pesquisas
sobre o assunto, os motivos que levam os investidores a agir dessa maneira sdo, ainda, objeto de
muita controvérsia, havendo explicacées racionais e comportamentais. Neste artigo, o objetivo prin-
cipal foi testar duas motivagdes comportamentais concorrentes para justificar o efeito disposigcdo: a
teoria prospectiva e o viés de regressdo a média. Para tal, foi realizada uma andlise de transagdes
mensais com uma amostra de 51 fundos brasileiros de capital, de 2002 a 2008, sendo que foram es-
timados modelos de regressdo com varidveis dependentes qualitativas a fim de se definir a probabi-
lidade de um gestor vir a ter ganho ou perda de capital em fun¢do do retorno de a¢ées. Os resultados
trouxeram evidéncias de que a teoria prospectiva parece guiar o processo dos gestores de tomada de
decisd@o, mas a hipédtese de o efeito disposi¢do se dar devido a diferenga para o viés de regressdo a
média néo pbde ser confirmada.

PALAVRAS-CHAVE | Aversdo a perda, efeito disposicdo, teoria prospectiva, regressdo a média, regres-
sdo logistica.

RESUMEN

El efecto disposicion prevé que los inversores tiendan a vender acciones ganadoras muy pronto y a
hacer uso de stocks de pérdida durante mucho tiempo. A pesar de la gran variedad de pruebas de
investigaciones sobre el tema, los motivos que llevan a los inversores a actuar de esta manera son,
todavia, objeto de mucha controversia, existiendo explicaciones racionales y de comportamiento. En
el presente articulo, el objetivo principal fue el de comprobar dos motivaciones de comportamiento
concurrentes, para justificar el efecto disposicién: la teoria prospectiva y la tendencia a la reversién
a la media. Para ello, se realizé un andlisis de transacciones mensual, en una muestra de 51 fondos
brasilefios de capital, de 2002 a 2008, en que se consideraron modelos de regresion, con variables
dependientes cualitativas, con el fin de definir la probabilidad de que un gestor tenga una ganancia o
pérdida de capital, en funcién de la rentabilidad de las acciones. Los resultados arrojaron pruebas de
que la teoria prospectiva parece guiar el proceso de toma de decision de los gestores, pero la hipdte-
sis de que el efecto disposicion se produce debido a la diferencia a favor de la tendencia a la reversion
a la media no pudo confirmarse.

PALABRAS CLAVE | Aversién a la pérdida, efecto disposicion, teoria prospectiva, reversion a la media,
regresion logistica.
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INTRODUCTION

One of the main postulates of the traditional finance theoreti-
cal framework is that economic agents evaluate their decisions
under conditions of uncertainty in accordance with the expect-
ed utility theory, which is based on axioms that describe a ratio-
nal choice and have been widely accepted as a descriptive mod-
el of economic behavior.

Over the last three decades, a series of experiments
(Kahneman & Tversky, 1972, 1973, 1979; Tversky & Kahneman,
1973, 1974, 1986) showed that economic agents exhibit prefer-
ence patterns incompatible with the expected utility theory. One
of the main alternative approaches to the expected utility theory
is the prospect theory of Kahneman and Tversky (1979), which is
a description of the way people take decisions under risk.

According to this approach, investors structure their
choices in terms of potential gains/losses relative to a fixed
point of reference, and then employ an S-shaped evaluation
function, which is concave in the gain region and convex in the
loss region. This reflects risk aversion in the domain of gains
and risk propensity in the domain of losses. This reasoning im-
plies thatan important phenomenon is at play here: people’s re-
sponse to losses is more extreme than their response to gains,
i.e., the annoyance associated with the loss of a sum of money
is generally greater than the pleasure associated with a gain of
the same amount. This phenomenon became known in litera-
ture as loss aversion.

Based on the finding that decisions under conditions of
risk are influenced by loss aversion, Shefrin and Statman (1985)
saw how these ideas could be applied to the financial market
and tried to determine if investors are reluctant to realize loss-
es. The authors developed a positive theory of capital gains
and losses, in which investors tend to sell stocks when they are
showing a profit (winning stocks) in a short period of time and
to keep stocks that are showing a loss (losing stocks) for lon-
gertime. They named this bias as disposition effect. Some stud-
ies tried to document the disposition effect based on different
datasets and periods of time and found that this cognitive bias
is seen both in individual as well as in institutional investors.
However, despite the wide range of studies that detected the
disposition effect, the discussion about the causes that lead in-
vestors to manifest this bias still persists.

According to Odean (1998), the evidence that supports
the hypothesis that investors sell winning stocks more quick-
ly than losing stocks is generally unable to explain the reasons
to it. Some authors allege that there is a rational motivation for
the disposition effect while others argue that the motivation is
behavioral. Among the arguments used by the first group, three

are worth highlighting: (i) investors may respond to a large price
increase in one stock by selling some of the shares of that stock
to restore the diversification of their portfolios” (Lakonishok &
Smidt, 1986); (ii) investors who bought some stocks based on
favorable information may sell them if the price rises, rationally
believing that the price now reflects this information, and may
continue holding the stock even if the price falls, rationally be-
lieving that the information has still not been incorporated in
the price (Lakonishok & Smidt, 1986); and (iii) transaction costs
tend to be greater for depreciated shares and, considering that
itis more likely that losing investments are depreciated in com-
parison with winning investments, investors may decide not to
sell losing stocks simply to avoid the high transaction costs in-
volved (Harris, 1988).

Despite these rational motivations, Odean (1998) argues
that the causes of the disposition effect are more aligned with
behavioral arguments, since the results of his study showed
that, even when all the previously listed rational motivations are
controlled, investors still manifest the disposition effect.

Among the arguments that allege behavioral motivations
for explaining the disposition effect, the first one predicts that in-
vestors have a value function as the prospect theory claims. The
second one is related to the fact that investors incorrectly expect
that there will be a mean reversion in the stocks returns. An incor-
rect interpretation of mean reversion is a judgment bias that oc-
curs when individuals fail to correctly reflect about the propensity
that certain events have for tending toward the mean. Regardless
of the argument used, whether rational or behavioral, the exis-
tence of the disposition effect means that investors (individuals
or institutions) will not get the optimal returns.

On the one hand, Brown, Chappel, Silva Rosa and Walter
(2006) state that disposition effect implies significant economic
costs, such as the inability to take advantage of tax benefits on
unrealized losses. On the other hand, Odean (1998) and Locke
and Mann (2000) argue that the disposition effect also compro-
mises investment performance.

In a survey conducted in the American market, Odean
(1998) showed that winning stocks that are sold give an abnor-
mal mean return 3.4% greater than that of losing stocks held for
a subsequent period of twelve months. This result provides ev-
idence that investors who tend to sell winning stocks too early
and ride losing stocks too long are, on average, mistaken.

Locke and Mann (2000) in a study based on transactions
by professional futures contracts’ traders concluded that the
success of the operations was negatively correlated with the de-
gree of loss aversion. Such findings justify the reasoning of She-
frin (2005) that there are some reasons to suspect that disposi-
tion effect has some influence on stock prices.
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Another important aspect is the fact that the proponents
of the expected utility theory argue that the behavior of individ-
ual investors is becoming less relevant as financial markets are
increasingly being dominated by institutional investors and that
these professionals are more prone to presenting a rational be-
havior since they are better informed than individual investors
and enjoy the most efficient analytical tools available (Shapira
& Venezia, 2001). The above argument raises an important ques-
tion about the immunity of professional managers to behavioral
biases. For Shapira and Venezia (2001), such immunity is justi-
fied by the influence of the training and experience of these man-
agers, who are less expected to present judgment bias.

Considering the supposed immunity of professional man-
agers to behavioral biases and based on the fact that the em-
pirical evidence that supports the disposition effect is generally
not able to explain the behavioral motivations that lead inves-
tors to act in this way, this study attempts to respond the fol-
lowing research questions: (1) Do Brazilian equity fund man-
agers exhibit the disposition effect? (2) The disposition effect
arises because fund managers have value functions like those
described in prospect theory or because they incorrectly expect
mean-reverting prices?

DISPOSITION EFFECT

The disposition effect is a behavioral bias based on the notion
that investors manifest a reluctance to realize losses. It was
originally studied by Shefrin and Statman (1985) within a theo-
retical framework that includes four important elements: pros-
pect theory, mental accounting, regret aversion, and self-con-
trol. In addition to that, Odean (1998) included a fifth element,
which is the mean reversion bias.

Prospect theory

The disposition effect is a direct implication of the prospect the-
ory of Kahneman and Tversky (1979) for financial markets. Ac-
cording to this, decision makers structure their choices in terms
of potential gains/losses relative to a fixed reference point.
Then they use an S-shaped evaluation function, which is con-
cave for gains and convex for losses. This reflects risk aversion
in the gain region and risk-seeking in the loss region.

Weber and Camerer (1998) illustrate this reasoning
with the following example: suppose an investor buys a stock
for price P and that in the subsequent period, the stock loses
an amount L in value, for a price P - L (this stock is called los-
er stock). In this case the investor may sell the stock or keep it.
If he keeps the stock there is an equal probability of the stock

returning to its purchase price P or falling once more by the
amount L, toaprice P-L-L=P-2L.Intheinverse situation, the
stock gains in value by G to a price, P + G. If the investor keeps
the stock there is an equal probability of the stock falling to the
price P orrising by the amount G to a price P + 2G.

Figure 1 shows what happens when the investor’s refer-
ence point is the original purchase price of the stock (P). In this
case, the losing stock is worth P - L if it is sold, and P or P - 2L
if kept. If the investor’s reference point is the original purchase
price of the stock (P) the investor will structure his investment
decision as a choice between a certain loss with a negative val-
ue v(-L), or keeping the stock and accepting a game with the val-
ue v(o) (break-even point) or v(-2L). Ifthe investor is risk-seeking
in the loss domain (and the probability of reaching break-even
point or once again losing the amount L is equal), he will keep
the stock. Weber and Camerer (1998, p. 170) state that “inves-
tors will keep losers because the pain of a further loss L is less
than the pleasure of recovering the purchase price”.

Figure 1. Prospect theory and the disposition effect

Value
v (x)
Purchase
rice (P
1o P —
----------- “Winner
Current stocks”
price
P-2L !
P+G P+2G Gain or
“Loser Current Losses
rice
stocks” P
v (-1
------------------------- v (-2L)

Source: Weber and Camerer, 1998, p. 170.

In the case of the winning stock, its value is P + G if it
is sold, and P or P + 2G if kept. If the investor is risk averse in
the gain domain, he will sell the stock to have a certain gain
(G), thus creating a gain with a value v(G) instead of accepting a
game with avalue v(2G) or v(0). In this case, the investor will sell
the winning stock because the pleasure of an additional gain for
anamount G is less than the pain of seeing the price of the stock
return to price P.

One important aspect highlighted by Odean (1998) is that
testing the disposition effect implies testing a joint hypothesis
that assumes that both the model predicted by the prospect
theory and the specification of the reference point chosen by
the investor are correct.
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Mental accounting

Discussion of the prospect theory emphasizes the importance
of the structuring phase of the choice and the definition of the
reference point. To supply a basis on which decision makers
structure choices, Thaler (1985) formulated a structure known
as mental accounting. The central idea is that decision mak-
ers tend to segregate different types of choice into separate ac-
counts and, therefore, apply decision rules based on the pros-
pecttheory for each account, ignoring any possible interactions.
Application of this concept to equity investing establishes
that when a stock is bought a new mental account is opened and
if the investor specifies his reference point as being the original
purchase price, a running score is maintained in this account in-
dicating gains or losses with regard to the purchase price.

Regret aversion

The third element that contributes towards explaining the dis-
position effect is regret aversion. Shefrin (2002, p. 10) consid-
ers that “regret is the emotion experienced for not having made
the right decision”. Therefore, regret is more than the pain of the
loss; it is the pain associated with the feeling of having been re-
sponsible for the loss. Along the same line, Shefrin and Statman
(1985) state that investors may resist realizing losses because
such an attitude is a proof that their assessment was wrong. In
this case investors would show more reluctance to realize loss-
es because they would have to admit their own mistakes.
Shefrin and Statman (1985) also state that the positive coun-
terpart of regret is pride. While closing a trade position with a loss in-
duces regret, closing it with a gain leads to a feeling of pride. There-
fore, the search for pride and aversion to regret (regret is stronger)
leads to inaction being favored over action. Consequently, investors
prone to this bias may be reluctant to realize both gains and losses.

Self-control

The fourth element of disposition effect theoretical framework
is the problem of self-control, presented by Thaler and Shefrin
(1981) as an intrapersonal agency conflict between an individ-
ual’s rational side (principal) and emotional side (agent). This
conflict can be understood in a similar way to the agency conflict
between the owners and managers of a company.

Thaler and Shefrin (1981, p. 392) state that “both individ-
uals and firms use the same techniques to mitigate the problems
which the conflicts create”. One of the most common techniques
used by investors to minimize their reluctance to realize losses is
the stop loss order. These orders are generally promoted as an ef-

fective way of managing risk, but their main advantage consists
in allowing the investor to realize his losses at an automatically
pre-determined point. In this way, transforming loss realization
into an automatic procedure works as an effective tool for mini-
mizing the influence of the investor’s emotional side.

Mean reversion

Finally, the last element that helps to explain the disposition ef-
fect is the mean reversion bias which arises from the represen-
tativeness heuristic.

Representativeness implies that consistency in the
sequence of past performance causes investors to
place a firm into a category, and forms predictably
biased expectations about future performance. The
pricing implication of representativeness is that in-
vestors might over-extrapolate past performance and
thus set prices too high ortoo low, which generates re-
turn reversals in future (Chan, Frankel, & Kothari, p. 9).

This effect, known as the overreaction effect suggests two
important hypotheses: (1) extreme movements in stock prices
will be followed by movements in the opposite direction, and (2)
the more extreme the initial price movement the greater will be
the subsequent adjustment.

According to Odean (1998) investors may choose to hold on
to their losing stocks and sell their winning ones, not because they
are reluctant to realize their losses, but because they believe that to-
day’s losers will shortly outperform today’s winners. However, the
author argues that if the expected return on the losing stock is great-
er than that on the winning stock the investor’s belief would be ra-
tional and justifiable. Nonetheless, if the expected return of the los-
ing stock is not bigger than the expected return of the winning stock
but the investors continue to believe that it is despite persistent evi-
dence, then this belief is irrational and therefore unjustifiable.

EMPIRICAL EVIDENCE

Since the seminal work of Shefrin and Statman (1985), the dis-
position effect became object of a large number of studies in
many countries. The evidence available on the subject can be
divided into two groups: (i) those that tried to investigate the
disposition effect based on analysis of purchase and sale trans-
actions made both by individual investors and by profession-
al managers, and (ii) those that tried to identify the presence of
the disposition effect by carrying out experiments.
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In the first group, among the studies that tried to report
the disposition effect in individual investors, those that stand
out are Odean (1998), Ranguelova (2001), Dhar and Zhu (2002)
and Ben-David and Hirshleifer (2012) on the American mar-
ket and Boebel and Taylor (2000) and Brown et al., (2006) on
the New Zealand and Australian markets, respectively. The ev-
idence that tried to identify the disposition effect among pro-
fessional managers includes the studies by Locke and Mann
(2000) and Frazzini (2006) on the American market and by Tiz-
ziani (2008) on the Brazilian market.

Some authors tried to report the presence of disposition
effect both in individual investors and in professional manag-
ers. Shefrin and Statman (1985) studied the American market,
Grinblatt and Keloharju (2000), the Finnish market, Shapira and
Venezia (2001), the Israeli market, Karsten (2005), the Brazilian
market and Barber, Lee, Liu and Odean (2007), the Taiwanese
market. Experimental studies, which form the second group,
were conducted by Weber and Camerer (1998) in Germany, and
by Macedo (2003), Mineto (2005) and Arruda (2006) in Brazil.

Finally, some authors tried to build models in order to un-
derstand and predict the disposition effect. This is the case of
Barberis and Xiong (2012) that build a general equilibrium mod-
el to examine the implications of prospect theory for the dispo-
sition effect and Li and Yang (2013) that presented a model of re-
alization utility in order to predict the disposition effect.

It is important to emphasize that, from the Brazilian per-
spective, this study uses a similar database like that used by
Karsten (2005) and Tizziani (2008). In both cases, to identify the
disposition effect, the authors used tests for difference in propor-
tions to checkiif the proportion of gains realized by investment fund
managers exceeded the proportion of realized losses. Unlike the
approach of Karsten (2005) and Tizziani (2008), the purpose in this
paperis not to establish a positive (and statistically significant) dif-
ference between the proportion of realized gains and the propor-
tion of realized losses by investment fund managers. The main goal
of this study is to check if the probability of an equity fund manag-
er selling a particular stock is positively related to its return using a
qualitative-dependent variable regression model.

RESEARCH METHODOLOGY

Sample selection and data collection

To investigate the disposition effect in Brazilian professional
managers, a sample of equity investment funds ranked by the Na-
tional Association of Investment Banks (ANBIMA) as Ibovespa Ac-
tive Equity Funds was selected. According to the definition on AN-

BIMA’s website these funds use the Bovespa Index (Ibovespa) as
their benchmark. Furthermore, at least two thirds of the portfolio
must be invested in stocks, subscription bonus or subscription
receipts, stock deposit certificates, stock funds quotas, stock in-
dex fund quotas and Brazilian Depositary Receipts (BDR) classi-
fied as Level Il and Ill, with or without leverage.

A sample of 120 funds was selected according to the
above criteria, based on a list of Ibovespa Active Equity Funds,
as published by Valor Econémico (Brazil’s most influential fi-
nancial newspaper) on page Cs on January 5, 2009. The next
step consisted in checking the availability of the monthly com-
position of these portfolios on the Brazilian SEC’s (Comissdo de
Valores Mobilidrios — CVM) website. CVM Instruction 302/99,
article 64, obliges the fund managers to disclose the compo-
sition of their portfolios on a monthly basis. However, manag-
ers have a maximum period of ninety (90) days after the end of
the month to disclose this information, as published in CVM In-
struction 409/04, article 68.

Until 2002, information about the composition of fund
portfolios was sent in paper form. Since July 2002, it has been
sent to the CVM electronically and thus it became available on
its website. Since the data were collected between January and
April 2009, depending on the year when the funds were con-
stituted, it was possible to obtain their prior historical data be-
tween July 2002 and June 2008.

After checking the availability of the fund portfolios in the
sample selected, two measures were taken. The first was to ex-
clude Equity Fund Quotas because such funds do not invest di-
rectly in stocks, but in quotas of other investment funds. After
these first criteria, 35 funds were excluded. The second measure
consisted in excluding the funds whose data series were incom-
plete, which led to a further 34 funds being excluded.

For each of the funds in the sample the following data rel-
ative to the composition of the funds were collected every month
from the CVM’s website: name and code of the stock; quantity
and value of realized sales in the month; quantity and value of re-
alized purchases in the month; final position (covering quantity,
cost, and market value) and the weights invested in each stock.
The data were then reorganized with the purpose of classifying
the assets in alphabetical and chronological order.

For analysis purposes, only those stocks or stock receipts
(such as UNITS and BDRs) were maintained in the fund portfoli-
0s. The other assets in the portfolio that did not fit these catego-
ries were excluded. After selecting the fund sample and collect-
ing the data referring to the composition of the portfolios two
logit regressions are proposed in order to verify if the disposi-
tion effect arises because fund managers have value functions
such as those described in prospect theory.
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Binary logit model

The main purpose of the binary logit model is to verify if the stock return is positively correlated to the probability of the stock being
sold, controlling for the fund size. The model presented below is an alternative approach since most empirical evidence about dis-
position effect is supported by tests for difference in proportions.

exp(Bo + BiReturni;. + B.1n NAV,,)

ElY=1|X] = 1+exp(Bo+ BiReturn;s + B:1n NAV,) @

The dependent variable (Y;,m) represents two possible alternatives that can occur in month : the manager of fund f can either sell
stocki(Ym= 1) or hold it (Yi’m= 0). Equation (1) is estimated for two different models: in model 1, Returnwis defined as the stock
continuous return (CR,.‘f't), and in model 2 as the market excess return (MERi_ﬁt). Both returns are defined as follows:

_ MPis: .
CRiyi = 1n< APP.,. ),

where:

CR,,

MPm = the market price of stock i in month ¢;

= the continuous return of stock i of fund fin month t;

APP, = the average purchase price of stock i of fund fin month ¢.

MP.,

and: MER;s: = 1n<

APP,

where:
MERW = the market excess return of stock / of fund fin month ¢;
Ibovespa,= the value in points of the Bovespa Index in month ¢.

The difference between both return measures is the point
where gains and losses are determined. When CR is used, gains
and losses are calculated by prices above or below the aver-
age purchase price. When MER is used, the reference point is
the market return. In both cases, it is expected that a stock that
presents a positive return (CR > o or MER > o) will have greater
probability of being sold. In this sense B, is expected to be pos-
itive.

Considering that the analyzed sample includes funds
that have net asset values (NAV) of different sizes, the natural
logarithm of each fund’s net asset value was included in both
models 1 and 2 as a control variable. The purpose is to observe
the relevance of the explanatory variable despite the effect of
the fund size.

In order to calculate the return variable all stock prices
were adjusted for split and bonus events but they were not ad-
justed by dividends and interest on equity. According to Ode-
an (1998), dividends may or may not be considered when de-

Ibovespa, )

>- 1n< Ibovespa,—,

termining the reference point from which gains and losses are
calculated. Considering that the inclusion or exclusion of divi-
dends did not affect the results presented by Odean (1998) in
the American market, in this study, these adjustments were not
performed. Nonetheless not adjusting stock prices by dividends
and interest on equity may have introduced some bias when
comparing the stock performance and the performance of the
Bovespa index since the index is released after adjustments for
dividends and interest on equity.

Ordered logit model

The binary logit model only considers the information about sell-
ing (or holding) the stock. Therefore, the information on the val-
ue traded is missed. As an enhancement to the previous mod-
el, we propose the following ordered logit model, in which the
dependent variable will take into account the information about
monetary volume involved in each transaction:

ISSN 0034-7590

©RAE | Sdo Paulo | V. 55 | n. 1] jan-fev 2015 | 26-37



FORUM | Disposition effect among Brazilian equity fund managers

exp[Tn - (BoReturnis + Br1n NAV,,)]

E[Y= m |Xi,ﬁr:| =

1+exp[Tu-(BoReturnis + Bi1n NAV,,)]

exp[Tn—1-(BoReturnis + Brin NAV;,)]
" 1+exp[Tu-i-(BoReturniy + Brin NAV,,)]

(2

The dependent variable (Y’.’m) was categorized according to the following criteria:

Y,',m =

0,if PRSizi =0

1,if 0.00 < PRS;;: < 0.20
2,if 0.20 < PRS;; < 0.40
3,if 0.40 < PRS;;; < 0.60 [’
4,if 0.60 < PRS;; < 0.80
5,if 0.80 < PRSis:

where the latent variable PRSI.’f’[ expresses the relative volume of each stock sold over the total volume (sold and not sold):

PRS. s

where:

RSiy

~RS.;+ NRS.,’

PRS, . = the proportion of stock i sold from fund fin month ¢ relative to the overall volume;

RS.. =the monetary volume of stock i sold from fund fin month t;

ifit

NRSI.’H = the monetary volume of stock i not sold from fund fin month t.

As it can be seen, the observed dependent variable was di-
vided into six categories, the first one groups all cases in which

sales were not realized (therefore, PRS .. = 0). The other catego-

Lfit
ries group the positive proportions soldfin five intervals of equal
extent, reaching the upper limit when PRS, . = 1, when the whole
position of a specific stock is sold in a particular month.

Still in equation (2), Returnmwas measured by CR and MER
as mentioned before and t_ is the estimated cutoff point for the
category m. On the one hand, the objective of the model with CR as
independent variable is to check if the stock continuous return, net
of the fund size effect, has a positive and statistically significant re-
lationship with the proportion of stocks sold. On the other hand,
the objective of the model with MER as independent variable is to
checkifthe stock excess return, net of the fund size effect, presents
a positive and statistically significant relationship with the propor-
tion of stocks sold. The use of the stock excess return as an inde-
pendent variable is justified by the explicit objective of Ibovespa’s
Active Equity Funds to beat the performance of the market index.

In short, the main purpose of the models described so
faris to check if there is a positive association between the re-
turn measures and the monetary volume of each stock sold.
Therefore, it is expected that the greater the return provided by
the stock, the greater will be the proportion of realized sales
transactions.

Description of the ordered logistic regression
models for testing the bias of mean reversion

To verify the influence of the bias of mean reversion the follow-
ing procedures were adopted. First, a criterion was established
for determining the gains and losses seen in the transactions
carried out by the managers of the analyzed funds. Before de-
scribing the procedures for calculating the gains and losses,
it has to be pointed out that when the market has appreciated
by around 10% but the stock itself has only appreciated 5% in
the same period, it is likely that an Ibovespa Active Equity Fund
manager will consider such an investment as a loss. Similarly,
when the market drops by 10% but the stock only drops by 5%
in the same period it is likely that the manager will consider this
investment as a gain.

Therefore, to record gains and losses, index numbers
were calculated in order to measure the evolution of the stock
price and the evolution of the market index (Ibovespa). Sup-
pose that at the end of month o Fund A has a stock in its port-
folio whose average purchase price (APP) is $40.00. This stock
was acquired at some point during month o, or at various days
during the preceding period, but since data on the composi-
tion of the fund portfolios refer to the last day of the month, itis
not possible to know precisely when this stock was purchased.
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However, it is possible to identify that, on average, the acquisition purchase price of this stock was $40.00. Consequently, it is pos-
sible to assess the evolution of the price of stock i by comparing APP, and its MP..
The assumption is that the relationship between APP, and MP, at the end of month o could reasonably express the evolution

of the stock price. So, if MP, is quoted at $40.80 at the end of month o an evolution of 2% has been computed, according to the fol-

lowing formula:

Stock index number (SIN) =

40.80
40.00

X100 = 102.00

The same procedure was adopted regarding the market index. The value of Ibovespa at the end of month o and its value at
the end of the preceding month were collected in order to check the evolution of the market index. Therefore, if Ibovespa in the pre-

ceding month has a value of 10,000 points and at the end of month o its value is 10,500 points, an evolution of 5% is computed,

according to the following formula:

Market index number (MIN) =

Thus the realized and unrealized gains and losses were
computed from the index numbers for all stocks. To compute the
realized gains and losses based on market excess return (MER),
a comparison was made between SIN and MIN. For every month
in which sales were made by the fund manager, when SIN > MIN,
a realized gain was recorded and vice-versa. Unrealized gains
and losses were recorded in a similar way, but only for months
in which no sales were made by the fund manager. So, for ev-
ery month in which sales were made by the fund manager when
SIN > MIN, an unrealized gain was recorded. Similarly, for every
month in which no sales were made by the fund manager, when
SIN < MIN, an unrealized loss was recorded.

Once the realized and unrealized gains and losses had
been defined the next step was to check the consistency of the
stock past performance. This is a vital procedure since it is pre-
cisely the stock past performance consistency that will provide
the conditions for forming a winning or losing stereotype as pre-
dicted by the representativeness heuristic. In other words, a
particular stock may exceed market performance in a particu-
lar month, but for the manager to be able to classify this stock in
the category of winner or loser, it is essential that this positive
performance is consistent over a preceding period.

The consequence of this logic is that past performance
consistency acts as a fundamental stimulus for the effective re-

GDC:,ﬁr = {

10,500

X 100 = 105.00
10,000 5

alization of a gain or loss if the managers’ decision process is in-
fluenced by the bias of mean reversion. For each stock that re-
sulted in realized or unrealized gains or losses in each of the
months analyzed the cumulative excess return for the preceding
three months was calculated.

Then the realized and unrealized gains and losses were
classified as being consistent or inconsistent. Realized or un-
realized gains were consistent for stocks with positive cumula-
tive excess return in the three preceding months and realized or
unrealized losses were consistent for stocks with negative ac-
cumulated return in excess in the three preceding months. The
same procedure was used for the cumulative excess return for
the previous six and twelve months.

The following procedures were adopted to check if the
mean reversion bias has an influence on realized gains and
losses. First, two dummy variables were included in the orig-
inal ordered model to capture the consistency of the realized
gains and losses, based on the preceding stock performance.
The first dummy variable, gain consistency dummy (GCD) for all
realized and unrealized gains assumes value 1 to identify con-
sistent gains based on the performance of the previous three
months, and assumes value o for inconsistent gains and for all
realized and unrealized losses. Therefore, the GCD variable is
defined as follows:

1, if therealized or unrealized gainis consistent
o, for all other cases
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The second dummy variable, loss consistency dummy (LCD) for all realized and unrealized losses assumes value 1 to identify
consistent losses based on the performance of the previous three months and assumes value o for inconsistent losses and for all
realized and unrealized gains. Therefore, the LCD is defined as follows:

LCDis: = {

The same procedure was carried out for the preceding
six and twelve months, based on the cumulative excess return.
Therefore, these dummy variables were included in the ordered
logistic regression model in order to capture the consistency in
gains and losses based on the preceding period.

With this model, the purpose is to check if the consis-
tency of stock past performance, despite the effect of the fund
size, presents any relationship with the proportion of stocks
sold. On the one hand, the bigger the consistency of the gain
the greater will be the probability to sell the stock. On the oth-
er hand, the bigger the consistency of the loss the greater will
be the probability to hold the stock. In short, it is expected
a positive relationship between GCD and the dependent vari-
able as well as a negative relationship between LCD and the
dependent variable.

RESULTS

Results from binary logit model

In Table 1, we present the results of the binary logit regres-
sion models for the full sample. The table presents the esti-
mated coefficients for each independent and control variable
and the standard error associated with each of them, as well
as the likelihood ratio. The results for Model 1 show that CR, ,,
coefficient has a positive and statistically significant value at
1% level. In Model 2, the results also reveal the same inter-
pretation for the variable MER, . The size of the fund has a
positive and statistically significant coefficient for both mod-
els. The likelihood ratio indicates that all regressors jointly
have a statistically significant impact on the dependent vari-
able at 1% level.

The results of estimated coefficients for both return mea-
sures (CRI.’,’[ and /VIERI.'m) in Models 1 and 2 indicates that, in gen-
eral, the bigger the stock return the greater will be the probabil-
ity of selling the stock. This results show a pattern of behavior
that is consistent with the loss aversion phenomenon predict-
ed by the prospect theory approach indicating that equity fund
managers sell winning stocks more quickly than losing stocks.

1, if therealized or unrealized loss is consistent
o, for all other cases

TABLE 1. Binary logit models

Independent Model 1 Model 2
variable Coefficient | Std.error | Coefficient | Std. error
CRW 0.5256* 0.0378

MER, , 0.4609* 0.0400
lnNAVm 0.0411* 0.0058 0.0415* 0.0058
Intercept -1.1667* 0.1005 -1.1380* 0.1004
Likelihood

Ratio 252.6107* 189.7605*

Total number of observations: 45,668

Note: The dependent variable is 1 when stocks were sold and zero otherwise.
The independent variables are the stock continuous return (CR) and stock
market excess return (MER), and the natural logarithm of the net asset value

of the fund (NAV). The symbols *, ** e T denote the statistical significance of
the coefficient at 1%, 5% and 10% levels, respectively. The estimated residuals
were calculated in a robust manner according to the Huber/White procedure.

Results from ordered logit model

In Table 2 the results of the ordered logistic regression model for
the full sample are presented. The table has similar structure as
Table 1, with the inclusion of the estimated cutoff points of the
ordered logit regression. The results for Model 3 show that CR,,
coefficient is positive and statistically significant at 1% level. In
this case, the positive sign indicates that, in general, the bigger
the stock continuous return the greater will be the proportion of
stocks sold, indicating the existence of the disposition effect. In
Model 4, the results also reveal a positive and statistically sig-
nificant coefficient at 1% level for the variable MER, ;, which in-
dicates that, in general, the greater the stock excess return, the
greater will be the proportion of stocks sold.

As mentioned previously the main purpose of estimating
Models 3 and 4 is to take into account the information about
monetary volume involved in each transaction. Thus, the re-
sults of estimated coefficients for both return measures (CRi’f’t
and MER,,M) indicates that when a stock presents a positive re-
turn equity fund managers tend to sell a great proportion of
this stock. This result corroborates again the idea that the loss
aversion predicted by prospect theory seems to guide de deci-
sion-making process of equity fund managers.
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TABLE 2. Ordered logit models

Model 3 Model 4
Independent
variable S Std. S
Coefficient Coefficient | Std. error
error
CRm 0.2926* 0.0343
MERW 0.1745* 0.0365
lnNAVm 0.0374* 0.0057 0.0378* 0.0057
T, 1.0872* 0.0981 1.0723* 0.0981
1, 2.0433* 0.0987 2.0273* 0.0986
T, 2.5312* 0.0991 2.5153* 0.0990
T, 2.8854* 0.0995 2.8696* 0.0994
T, 3.1654* 0.1001 3.1497* 0.1000
Likelihood
. 113.8497* 67.1709*
Ratio

Total number of observations: 45,668
Note: The dependent variable used in the estimation was based on the latent
variable (PRS, ). The independent variables used are the stock continuous
return (CR), the stock market excess return (MER) and the natural logarithm

of the net asset value of the fund (InNAV). The symbols *, ** e t denote the
statistical significance of the coefficient at 1%, 5% and 10% levels, respectively.
The estimated residuals were calculated in a robust manner according to the
Huber/White procedure.

In Models 1 to 4, the purpose was to verify if equity fund

managers present the first behavioral argument for the dispo-
sition effect as proposed by Odean (1998), i.e., that they have

a value function as the prospect theory claims. Therefore, the
main point of these models was to analyze the relationship be-
tween the effective selling of stocks (either in binary and catego-
rized variables) and the stock returns in the period.

The second behavioral argument states that investors in-
correctly expect that there will be a mean reversion in the stock
returns. To verify the mean reversion hypothesis, we estimated
Models 5 to 7 presented in Table 3 that include dummy variables
for gains and losses consistency, GCD and LCD, respectively.

Model 5 presents the results with dummy variables for
consistency based on the performance over the three preced-
ing months. As it can be seen, GCD coefficient is positive and
statistically significant at 1% level whereas LCD did not show
statistical significance. Model 6 shows the results with dummy
variables for consistency based on the performance of the six
preceding months. The same pattern that was seen in the three-
month model can also be seen in the six-month period as well.
GCD coefficient is positive and statistically significant sign at 1%
level whereas LCD coefficient is not significant. A surprising as-
pect in this model is that with the coefficient of MER, it is not
significant. Finally, the results reported in Model 7 with dum-
my variables for consistency based on performance over the
preceding twelve months follow the same pattern as the previ-
ous models. GCD coefficient is positive and statically significant
whereas LCD is not significant. The only difference in this case is
that GCD is significant at 5% level.

TABLE 3. Ordered logit models with mean-reversion variables

Independent Model 5 Model 6 Model 7

variable Coefficient Std. error Coefficient Std. error Coefficient Std. error
MERW 0.1030** 0.0465 0.0730 0.0477 0.1387* 0.0486
GDCW 0.0859* 0.0229 0.1176* 0.0235 0.0577** 0.0239
LDCW 0.0171 0.0259 0.0227 0.0261 0.0230 0.0269
lnNAVﬁI 0.0382* 0.0057 0.0393* 0.0057 0.0402* 0.0058
T, 1.1095* 0.0989 1.1399* 0.0997 1.1321* 0.1013
T, 2.0649* 0.0994 2.0984* 0.1003 2.0982* 0.1018
T, 2.5530* 0.0997 2.5894* 0.1006 2.5892* 0.1022
T, 2.9073* 0.1002 2.9463* 0.1011 2.9517* 0.1027
T, 3.1874* 0.1007 3.2298* 0.1017 3.2403* 0.1033
Likelihood Ratio 80.4838* 93.2341* 76.8127*

Total number of observations: 45,668

Note: The dependent variable used in the estimation was based on the latent variable (PRS,, ). The independent variable is the stock market excess return (MER), the

dummy variable for consistency of gain (GCD), the dummy variable for consistency of loss (LCD) and the natural logarithm of the net asset value of the fund (InNAV).

The symbols *, ** e t denote the statistical significance of the coefficient at 1%, 5% and 10% levels, respectively. The estimated residuals were calculated in a robust

manneraccordingto the Huber/White procedure.
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Considering the positive and statistically significant sign
of the estimated coefficients for the GCD variable in the three
different periods reported, results indicate that more consistent
gains based on past performance induce managers to sell in-
creasing proportions of the stock. Consistent losses based on
LCD coefficients did not show the expected sign or statistical
significance.

In summary, the overall results of mean reversion hypoth-
esis showed a certain asymmetry and ambiguity. On the one
hand, consistent gains with a stock are associated with increas-
ing sales transactions with this stock. On the other hand, con-
sistent losses also produced the same effect although without
statistical significance. Thus, these results could not corrobo-
rate consistently the hypothesis that the disposition effect aris-
es from mean reversion bias.

CONCLUSION

The central purpose of this paper was to investigate if Brazilian
equity fund managers exhibit the disposition effect. To do so,
the purchase and sale transactions of a sample of 51 investment
funds were analyzed from July 2002 to June 2008. This main pur-
pose led to a secondary one which consisted in testing two com-
peting behavioral motivations for explaining the disposition ef-
fect: prospect theory and mean reversion bias.

To achieve the proposed goals two independent variables
were defined to set two points of reference in order to determine
capital gains and losses. The first one was defined as the stock
continuous return based on the relationship between the mar-
ket price of the stock and its average purchase price. The sec-
ond consisted in the stock market excess return based on the
difference between the stock continuous return and the contin-
uous market index return. The natural logarithm of the net asset
value of the fund was also used as a control variable for size ef-
fect. Based on the independent variables, logit regression mod-
els were estimated to check the relationship between the return
variables and the proportion of stocks sold.

In summary, when the stock continuous return (CR) was
used as an independent variable the estimated coefficients pre-
sented evidence that equity fund managers exhibit the dispo-
sition effect. Such coefficients showed a positive and statisti-
cally significant relationship with the proportion of stocks sold.
The same results were produced when the market excess return
(MER) was used as the independent variable.

After testing if prospect theory permeates the deci-
sion-making process of fund managers, the results of the mean
reversion hypothesis were discussed. In this case, a few proce-

dures were adopted to determine the consistency of gains and
losses based on past performance. In order to do so, dummy
variables were included to capture the consistency of gains and
losses. The estimated coefficients for gain consistency (GCD)
were positive and statistically significant. However, the estimat-
ed coefficients for loss consistency (LCD) did not show the ex-
pected sign or statistical significance.

In this sense, the main conclusions reached in this study
are: (1) the prospect theory seems to drive the decision-making
process of funds managers in this analyzed sample considering
the results of both binary and ordered logit regression models
in which the stock continuous return and the stock market ex-
cess return were used as independent variables; (2) the hypoth-
esis that the disposition effect arises from the mean reversion
bias cannot be corroborated by the results of the estimated co-
efficients for the dummy variables of consistency based on past
performance.
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