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ABSTRACT 
 

This paper has a purpose to present an initial analysis of a research project in progress, whose aim is to develop 

a new method of optimizing investment portfolios through the occurrence of the overreaction effect. So, we 

proceeded to a data collection of monthly closing price of the shares traded at Bovespa from January 1995 to 

December 2013 , and then calculated their monthly returns. After that, were formed two portfolios of shares - 

one with the 15 who achieved the best performance in the year ( winning ) and another 15 with the worst 

performance in the same period ( losers ) - rebalanced every period, and analyzed their performance in the 

following sixty months. Therefore, the period of formation of the portfolios is 1995-2008, and analysis, 1996-

2013. We used data of daily return in the year of formation to calculate the average return and standard 

deviation, and then were optimized portfolios as proposed by Markowitz (1952) and otherwise created by the 

authors, prioritizing higher weights to stocks with less risk and also with lower return, hoping that the results of 

losers portfolios will reverse and they will be larger than the results of winners portfolios. The results 

demonstrate, based on the results of hypothesis testing and the regressions with panel data that we cannot reject 

the hypothesis of overreaction effect in Brazil in the period, and also can not reject the hypothesis that the effect 

of the opposing strategy is potentiated by portfolio optimization like proposed by Markowitz (1952) and, even 

more, the new proposed method of optimization, seeking the lowest return in the period of training and 

maintaining the same level of risk. 

 

Keywords: Overreaction Strategy, Portfolio Selection, New Method of Optimization, Panel Regression, 

Hypothesis Test. 

 

INTRODUCTION 
  

In studies about the capital market, there are researches performed to understand the behavior of stocks 

in the long run. Often, these studies seek to identify investment strategies based on anomalies of market that, in 

the long run, provide returns above the average for investors. 

 

In the United States, recently researches shows clearly that the behavior of stock returns in the long run 

is reversed, more known as overreaction strategy. In this sense, the primary work in this area, that was done for 

DeBondt and Thaler (1985), which showed the reversal of returns from three years, with the most significant 

results in five years. 
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In addition to this, other studies, such as Chopra, Lakonishok and Ritter (1992) identified the 

overreaction in the USA. In Brazil, several authors as Bonomo and Dall'Agnol (2003); Source Neto and 

Carmona (2005); Poli and Oda (2005) and THE AUTHORS (2012) studied both Overreaction Strategy and the 

Momentum Effect in the Brazilian capital market. 

 

Significant results that indicate the existence of overreaction effect in both the USA capital market and 

in the Brazilian market take to a contraditory thinking when reflects on the Portfolio Selection by Harry 

Markowitz (1952), since the selected assets to the portfolio are those that have the "best" relationship between 

risk and return, seeking the highest return at the lowest risk possible in the formation period. 

 

This “best” relationship is the contradictory question according to the overreaction effect, because by 

following this strategy, investors are looking for stocks with bad performance in the formation period, with the 

expectative of reversal of the long-term returns, being in total disagreement with the Portfolio Selection Theoru. 

When considering the model of Markowitz (1952) for the definition of each weight in the portfolio asset, to get 

the point of minimum variance while maintaining the same level of return, stocks with greater weight in the 

portfolio will be those that have a higher return and a lower variance, going against the idea of investment in the 

overreaction strategy. 

 

This issue is the core of this research. Considering that the overreaction indicates that losers in the 

forming period tend to revert your returns within five years later, then the portfolio selection proposed by Harry 

Markowitz could be used otherwise to consider, in the forming period, assets with the lowest risk and also the 

lowest return in order to optimize the overreaction strategy of investment. 

 

Thus, the objective of this research is to test the overreaction strategy, proposing an optimization of this 

strategy through a change in the portfolio selection proposed by Harry Markowitz (1952), regarding the 

occurrence of overreaction, passing this model to consider that, for the period of portfolio formation, it is 

interesting that the assets have the lowest risk and the lowest possible return. 

 

The work is divided into four sections, including this introduction: (i) review the literature related to 

portfolio selection proposed by Harry Markowitz (1952) and overreaction strategy; (ii) methodological 

procedures performed to the realization of the study; (iii) analysis and discussion of the results obtained, 

representing the descriptive results using graphs; moreover, are analyzed and discussed the results based on 

averages tests and econometric regressions with panel data; and (iv) the main conclusions of the research. 

Finally, the references are presented. 

 

LITERATURE REVIEW 
 

As explained in the introduction, this study is to cast a new perspective on an alternative way to use the 

second stage of portfolio selection proposed by Harry Markowitz (1952), in order to optimize the use of 

overreaction strategy, also called contrary strategy. Therefore, the theoretical basis presented is related to matters 

of efficiency and portfolio optimization, and how this reversal effect can generate abnormal returns for investors 

by overreaction strategy. 

 

Portolio Selection and its Performance 
 

With the intent to describe the theoretical basis on which sustains all study in Finance with regard to the 

formation of the asset value, we must go back in time to the most important point in the evolution of scientific 

studies in the area. Going back to the 1950s for a reconstruction of scientific facts associated with the 

formulation of one of the most important theories of finance, which is the Portfolio Selection (MARKOWITZ, 

1952), we find the seminal work published in the development of the theory, wich clarify that the choice of 

assets to compose an investment portfolio basically follows two stages. 
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The first stage, according to Markowitz (1952), begins with observation and experience and ends with 

beliefs about the future performance of the chosen titles. The second starts with beliefs and culminates with the 

choice of the portfolio, and is with this stage that the author undertakes and develops the optimization methods 

of the assets chosen in order to achieve the highest return for a given level of risk or lower risk for a given point 

of return. 

 

The portfolio variance, as established in the Markowitz model (1952), involves the weights of the assets 

that are the applications in them, besides the contribution of each to the risk of the portfolio, measured by the 

variance and the covariance between each pair of component in the portfolio, as expressed in the equation below. 
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where iX  is the share of each asset and  
ij  represents the covariance between the pair of active, if i is different 

of j and variance, if i equals j. 

 

It should be clarified that there was awareness by the above author that there could be market 

imperfections that invalidate his hypothesis of diversification as an instrument of risk minimization and return 

maximization, those are the basic premises of a rational investor. 

 

In the 1960s, Sharpe (1964), Lintner (1965) and Mossin (1966) appropriated the Markowitz Theory 

(1952) to develop the traditional pricing model of capital assets, originally referred to as Capital Asset Pricing 

Model - CAPM. Sharpe (1964) traces the Security Market Line – SML in an area previously defined by 

Markowitz (1952) as efficient frontier, wich represents the best combinations of bonds in terms of risk and 

return, and these variables measured by statistical procedures, in case, mean and standard deviation. 

 

Faced with the finding of Markowitz (1952) that the risk of a portfolio, measured by the standard 

deviation was less than the sum of the standard deviations of the individual components of portfolio, and thus 

highlighting the benefits of diversification, came from other authors interest to know how many assets become 

an adequately diversified portfolio. Evans and Archer (1968) did a pioneering study in this type of analysis, 

which concluded that the ideal number to be held in the portfolio is 10 shares, since the addition of titles beyond 

this amount increases transaction costs without significant reduction of risk. 

 

In contrast to the above results, Statman (1987) postulated that the evidence of Evans and Archer (1968) 

are misleading and therefore the optimal number of shares is at least 30, to a group of investors classified as 

borrowing investors, and 40 assets to another group called lending investors. In this case, the author in question 

took into account investment part of resources in risk-free assets by investors, which would have the option to 

lend or borrow at risk-free rate concurrently with investments in the stock portfolio. 

 

In Brazilian capital market, the analysis of the number of stocks that makes a diversified portfolio was 

performed by Brito (1989) using the same methodology of Evans and Archer (1968) and Sharpe (1972). He 

identified that the minimum number of assets should be 8 and, besides 15 assets, the benefits of diversification 

are no longer noticeable in terms of a significant reduction in the standard deviation of the portfolio. 

 

Ceretta and Costa Jr (2006) used monthly prices of 158 stocks of Bovespa, from 1993 to 1997 and 

therefore already covering certain period of economic stability. These authors formed 14 sizes of portfolios, with 

the mounting of 50 portfolios for each size, thus a total of 700 portfolios. Replicating the international methods 

of analysis mentioned, the conclusion was that the number of assets should range from 12 to 18 stocks. 

 

Anomalies of Markets and the Overreaction Effect 
 

A market is efficient when the available information are instantly incorporated into asset prices, and it is 

not possible to a certain group of individuals or isolated groups achieve extraordinary gains in the acquisition of 

these assets (FAMA, 1970). As the case of any individual or group by itself determine the market value of a 
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product or service, the consumer's perception or certain categories of investors and their behavior patterns in 

determining the value of assets may seem irrelevant, unless when it identifies the existence of market anomalies. 

 

Market efficiency is not a finished event, but occurs at levels that depend on the incorporation of 

information available to the market price of the assets. In Fame (1970) classification of efficiency, these levels 

are: weak, semi-strong and strong. At low level, only historical data are incorporated into prices, so that investors 

can achieve abnormal returns based on the public disclosures of corporate earnings. The semi-strong level 

already incorporate these disclosures to the prices and therefore the extraordinary returns would come only by 

private information. The strong form, in turn, is constituted as an optimum level of efficiency that would make it 

impossible to obtain abnormal gains by investors, even if they keep inside information (op. Cit., 1970). 

 

In opposition to hypothetical market efficiency, market anomalies can be characterized by the price 

trends that favor select groups of investors who are able to obtain abnormal returns, starting from certain 

information available. According Camargos and Barbosa (2003), the market anomalies can be classified into two 

groups: calendar, corresponding to price effects deriving from certain times, such as day of the week or month; 

and value, in this case it comes to company attributes, such as size or market value, earnings, book value, among 

other factors. 

 

If there is no consensus on the level of efficiency in the capital markets, even the weak form efficiency 

is questioned. Thus, we can assume that historical values of stock returns can be used to predict future earnings. 

If this prediction proves maintenance of returns, it is the Momentum Effect. On the other hand, when occurs a 

reversal of the return results, the effect is known as overreaction, and it is expected behavior of stock returns in 

the opposite direction to past results. 

 

Presents the basic concepts of these behavioral effects, we seek to first present the results of classical 

studies in order to clarify not only the periods in which these trends are noticeable, but also and mainly the 

explanatory factors of maintenance movements or reversal of returns. 

 

It can be assumed initially that occurs the overreaction effect in the long run, as identified by DeBondt 

and Thaler (1985) and Chopra, Lakonishok and Ritter (1992). For the latter authors, it was verified the influence 

of the size factor, measured by market value, and found that smaller firms leverage the reversals. In both studies, 

the period considered as long-term is five years, from three years in DeBondt and Thaler analysis (1985). 

 

In turn, the momentum strategy is based on the short term, consisting of the investors' expectations for 

which stocks that showed significant recovery in the recent past are likely to continue growing in the future, 

being the Jegadeesh and Titman (1993) studies in the USA market one of the classic on this theme. 

Hypothetically, this effect can be verified based on the persistence of returns, though there is evidence against 

the efficiency in its weak form and which presupposes inability of investor to predict future returns based solely 

on historical information of the stocks, since this information already are incorporated into the price (FAMA, 

1970, 1991). 

 

La Porta et. al. (1997) examined the market reactions to earnings announcements in order to determine 

if investors make mistakes in pricing assets, ranked in roles with low trading volume and undervalued by the 

market, and stocks with high liquidity. Thus, it was verified that if earnings surprises in the five years following 

the formation of the portfolios were consistently positive for companies with low trading volume, and negative 

for companies with high liquidity. The database was the quarterly earnings announcements of companies listed 

on NYSE, AMEX and Nasdaq, from the 2nd quarter of 1971 to the 1st quarter of 1993 and are excluded ADRs, 

closed-end mutual funds, among other assets. 

 

Presenting evidences that the momentum effect was not a biased result inherent in the period 

documented by Jegadeesh and Titman (1993), which was from 1965 to 1989, the same authors maintain that the 

effect continued in the 1990s (Jegadeesh and Titman, 2001), now being analyzed with greater emphasis on 

behavioral aspects, possibly explaining of maintenance of short-term returns. Moreover, they confirm the 
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overreaction effect on the period of thirteen to sixty months, corroborating the results of authors like DeBondt 

and Thaler (1985) and Chopra, Lakonishok and Ritter (1992). 

 

Looking for a possible explanation of the momentum effect in Brazil from the disclosure of quarterly 

results, Procianoy and Antunes (2001) identified reactions of investors to the disclosure by companies, refuting 

the assumption of market efficiency in its semi-strong form and endorsing the possibility of earnings based on 

the momentum strategy. In this case, if a company has positive returns, they can be supported on favorable 

information about its quarterly results. 

 

In contrast to the evidence from studies such as Jegadeesh and Titman (1993, 2001, 2002), Chan, 

Jegadeesh and Lakonishok (1996), and Procianoy and Antunes (2001), Bonomo and Dall'Agnol (2003) found 

evidence of overreaction in the Brazilian capital market in the relevant time frame to momentum in the USA. 

Unlike DeBondt and Thaler (1985), found that this is more intense in the short term, rejecting the momentum 

effect hypothesis in this time. Thus, there is the occurrence of significant returns in the short term for investors 

who adopt the opposite strategy, and momentum anomalies was not being identified for short periods, as 

expected based on studies conducted in the USA capital market. 

 

As stated above, the identification of returns patterns starting from past results as the momentum effect, 

implies distortion of market efficiency hypothesis. Testing this hypothesis in its weak form, Minardi (2004) 

selected 649 stocks traded in Brazil, between September 1994 and August 2000, estimating a regression equation 

in which it appeared the corresponding intercept the historical return values. Based on the study of Minardi 

(2004), it was concluded that exist basis for an analysis taking strategies based on historical return information, 

such as momentum and overreaction, since it was found that in general, even with the consideration of 

brokerage, evidence of a significant relationship between historical information and future return. 

 

Contrary to the evidences founded by Bonomo and Dall'Agnol (2003), Fonte Neto and Carmona (2005) 

rejected the hypothesis of momentum and overreaction, concluding for the low efficiency of Brazilian stock 

market. This finding was based on an analysis of Bovespa's stocks from June 1994 to June 2004, when winning 

and losing portfolios being created and analyzed the performance in the six, twelve, eighteen and twenty-four 

months after the formation of portfolios. 

 

Despite the verification of persistence of returns within six months later, that in principle could be as 

favorable evidence to the momentum strategy, was not identified statistical significance of this result (op. Cit., 

2005). Furthermore, it was also found no significant reversal of the following twelve months, which endorse the 

opposite strategy. Additionally, the strategy effectively identified in the USA by Jegadeesh and Titman (1993 

and 2001) was tested by Fonte Neto and Carmona (2005) in the Brazilian market in each of the next 24 months, 

also being refuted this market. 

 

In one more analysis of the reaction to earnings announcements that possibly explain the short-term 

persistent returns, Ortolan (2007) studied the reactions of the stock market in Brazil and Mexico to disclosures of 

these results by companies, analyzing the returns in the previous five days and subsequent to the event and on 

the day of release, during the period from December 2000 to January 2006. The hypothesis tested was that the 

disclosure of quarterly results cause abnormal reactions in stock returns, having noticed that the Brazilian stock 

market can be influenced by earnings announcements and demonstrating inefficiency in this regard. Given these 

evidences, it can be seen the returns maintenance on the short-term trend, as well as in the USA market, where 

the maximization of income is no longer present after six months following the release of earnings. 

 

As further confirmation of momentum effect in a short-term in the Brazilian stock market, Piccoli 

(2009) et. al. undertook a corresponding analysis for the period from January 2005 to July 2008, calculating 

abnormal returns of the 55 most liquid stocks on Bovespa for the market index and classifying the same into two 

groups: winners and losers. The authors followed the performance of the stocks up to 36 months after the 

formation of the portfolios, establishing means comparison tests from which claim there is a momentum effect at 

the 10% significance level. 
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The classical authors of this strategy return the handle on the subject emphasizing the relevance of the 

strategy and that it is constituted as one of the strongest evidences against market efficiency (Jegadeesh and 

Titman, 2011). Looking for demonstrate explanatory factors of this market anomalie, make a survey of the main 

studies already carried out to demonstration of the theoretical and empirical background of the momentum 

effect, being the behavioral factor a major cause of the profit maintenance. 

 

The reactions to earnings announcements are also highlighted as explanatory of the persistence of 

returns around six months (op. cit., 2011), which in a way also contributes to the increase in liquidity of the 

stocks and possibly making certain information about the companies generate expectations beyond normal for 

stocks that are already winning. 

 

Looking at the choice of the momentum strategy as the "first stage" theory of Markowitz, the Portfolio 

Selection (1952), these are presented in full compliance, as is expected to continue winning stocks with positive 

returns in the short term, and the second stage Markowitz (1952) enhances the Momentum effect to give more 

weight to stocks that bring to the result of the portfolio a higher return while maintaining the same level of risk, 

or a lower risk by maintaining the same level of return. 

 

Already when choosing the overreaction strategy, hoping that in the long term losers stocks bring higher 

returns than winning in the same period, and making the selection of stocks (Markowitz first stage) from the 

choice of this strategy, the second stage of Portfolio Selection Theory creates a conflict with this choice of 

investment strategy, because it will give greater weight to the stocks that have a higher return in the past at the 

same level of risk, and the overreaction expect a better performance of stocks with the lowest returns in the 

period formation. 

 

Therefore, the second stage proposed by Markowitz (1952), when used in conjunction with overreaction 

strategy, decreases the potential of the strategy chosen by their nature. So the research question we seek to 

answer with this study consists of: an adaptation of the second stage of the Portfolio Selection Theory to value 

overreaction strategy can enhance their effect on the return of this investment choice? The adequacy proposed by 

the authors is presented in the following section, the methodology. 

 

METHODOLOGICAL PROCEDURES 
 

The basic purpose of this study is to test the existence of overreaction effect in the Brazilian capital 

market, considering an initial expectation that the results of stocks analyzed in a given year reverse in the next 

five years. It also seeks to analyze the use of the second stage of the Portfolio Selection Theory proposed by 

Markowitz (1952) enhances the effects of overreaction, both in its original format as an adjustment proposed by 

the authors for the determination of weights does not conflict with the chosen strategy. 

 

The first hypothesis tested in this study is that certain stocks with performance in a recent period (one 

year) tend to reverse the results in a long-term future (five years). To achieve this purpose, were created in each 

period two portfolios, one with the 15 stocks that performed best during the formation year and the other with 

the 15 worst stocks during the same period, the two portfolios rebalanced each year. The determination of 15 

stocks in each portfolio complies with the authors Evans and Archer (1968), Sharpe (1972) and Ceretta and 

Costa Jr (2006) in terms of number of assets that make a diversified portfolio. 

 

The database collected for this study were extracted from the System Economática, and they are the 

closing prices of all stocks traded on Bovespa, from December 1995 to December 2013. These data were the 

basis for obtaining the returns. Since the objective is to monitor the stocks in the five years following the 

formation of portfolios, these were formed from 1995 to 2008, and analyzed from 1996 to 2013. The detailed 

methodology of portfolio formation is presented in the following section. 

 

In relation to the criteria used to select the component stocks of the sample, there are the only be traded 

on the Bovespa, was established to present the minimum monthly trading during the period analyzed, and 

removed the stocks that were not in accordance with this requirement. Excluding ADRs, indexes and other 
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assets, and composing the sample only active stocks (canceled were disregarded), each year the number of stocks 

changed by rebalancing account. 

 

To organize the data extracted from Economática, as well as for the preparation of graphics used in the 

presentation of results, we used the spreadsheet of Microsoft Excel 2010. For multiple comparisons tests, we 

used the SPSS 15.0. As for the econometric tests regression with panel data, we used the Eviews 7.0. 

 

Portfolio´s Formation and Descriptive Analysis 
 

With the objective to verify the existence of overreaction effect on the Brazilian stock market, we 

collected data on closing prices for subsequent calculation of monthly returns, and the period for investigation 

from January 1995 to December 2013. Thus were formed in each period two portfolios, each consisting of 15 

stocks, with a losing (lower returns) and another winner (higher returns), totaling 28 cards for the analysis of five 

years, being 14 winners and 14 losers. 

 

These portfolios were classified into winners and losers according to the return results of the stocks in 

the year in which they were formed, and this formation in the last twelve months. The performance was 

evaluated in the 60 months after the formation of the groups in the above periods, in order to verify the behavior 

of these stocks involving the long-term focus, in this case five years. 

 

The portfolios of 1995, in the case of five-year analysis and formation of a year, for example, having 

been formed based on the monthly average abnormal return in the same year, and are classified in descending 

order. After that, the behavior of the 15 winners and 15 losers was followed by the month of December 2000, 

which corresponds to a period of 60 months. Similar procedures were applied in subsequent years, until 

December 2013. 

 

Regarding measuring the cumulative abnormal return, this study estimates that variable from the 

difference between the return of each stock and the average of all of them in each period, as shown below. 

RtRjtû                                                                                              Eq. 02 

where û is the cumulative average abnormal return, Rjt is the return of stock j on the month t, and Rt is the 

monthly average of all stocks in the sample in a given year, considering that the portfolios are rebalanced 

annually. 

 

In addition to the research based on the behavior of the stocks during the periods mentioned, also 

carried out a similar analysis to that performed by Jegadeesh and Titman (1993), and produced results associated 

with the difference between the extreme portfolios (winners less losers) during the intervals of time later to the 

various periods of formation, which is called the differential return. 

 

Optimization of the Portfolios and Hypothesis Testing 
 

To perform the optimization of portfolios, we must first set the hypotheses of this study, in order to 

make clear what will be tested in the comparisons between portfolios. Therefore, it follows the definition of the 

null and alternative hypothesis. 

 

 H0: There is no significant difference between stock returns in periods of formation and the yields 

recorded in the sixty months later. 

0)|()|( 11   tPttVt FûEFûE                                                                       Eq. 03 

 H1: There is overreaction in the stock market in the long term, which is a period in which winning 

stocks (losers) are now losing (winning), and this result can be enhanced through the second stage of the 

Portfolio Selection Theory. 
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In the above equations, )|( 1tVt FûE  corresponds to the expected value of the winning portfolios t 

months after the formation period 
1tF  and )|( 1tPt FûE  is the expected abnormal return of the loser portfolio in t 

subsequent months. As can be seen, the differential return is the series that will be analyzed. 

 

Demonstrating through the not rejected of the alternative hypothesis that the investment in contrary 

strategy exist, being statistically significant, it starts the second stage for the portfolio selection model proposed 

by Markowitz (1952). 

 

According to Markowitz (1952), the aim was to create an method of portfolio optimization in which, 

given a certain level of risk, investors want to maximize the return or, given a certain level of return, if one 

wishes to minimize the risk. 

 

Through this objective, Markowitz (1952) developed this methodology considering the return of the 

portfolio as the weighted average of the individual asset returns, and the weight arbitrated by the investor, as 

shown below: 

                                                                                  Eq. 05 

where Rc is the return of portfolio, Ri is the return of the asset and Wi is the weight of each asset in the portfolio. 

 

The author also developed a formula for calculating the variance of the portfolio, as the sum of the 

squares of the differences between the return on the portfolio in period T and its average return. The formula is 

presented as follows: 

                                                                             Eq. 06 

where σ2 is the variance of portfolio, Rct is the return f portfolio in period t, and Rc is the average return on the 

portfolio in the period. 

 

Gonçalves Junior, Pamplona and Montevechi (2002) were used spreadsheets to optimize portfolios 

focusing on small investor, calculated by Solver, a Microsoft Excel add-in, the best weights for the assets in the 

portfolio, which minimized the risk (measured by portfolio variance) while maintaining the same level of return 

or return maximized while maintaining the same level of risk. 

 

This optimization of portfolio weights can also be done by minimizing the variation coefficient, a 

statistical measure that indicates the relative dispersion, measured by the ratio between the portfolio of Standard 

Deviation and the return of the portfolio, as explained below: 

 

                                                              Eq. 07 

 

According to the standard deviation of concepts such as risk measure and return as desirable 

performance measure, we expect a lower standard deviation and a higher return, and the search so by minimizing 

the coefficient of variation. The optimization of portfolios can also be made, therefore, seeking the lowest 

coefficient of variation, which indicates the best relationship between risk and return. 

 

However, when considering the use of overreaction strategy, this best relationship becomes 

contradictory, because the search in the formation period are for the stocks with the lowest risk and also the 

lowest return, hoping that these returns to recover within five years, exceeding the return of the winners. 
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Thus, the proposed adaptation of the second stage of Markowitz Portfolio Selection model (1952) 

consists primarily of prioritizing higher weights for stocks with lower risk and also the lowest return in order to 

meet the expectations of overreaction strategy in formation period, waiting for the losers have higher return than 

winners in the long run. To do this, we propose to minimize a modified variation coefficient, represented as 

follows: 

 

                                            Eq. 08 

 

Therefore, minimization of the modified variation coefficient is looking for the lowest risk (as measured 

by the standard deviation) and the lowest return. The analysis will consist in optimizing the weights of the 

portfolios of the fifteen stocks with the best performance and fifteen with the worst performance during the 

analysis period, both by the traditional mode (using the traditional variation coefficient) as the new form 

proposed by the modified coefficient of variation. 

 

After that, we intend to compare the returns from the portfolios optimized five years later, through 

hypothesis testing, in order to confirm the hypothesis that portfolio losers optimized in the new format has higher 

returns five years later than the losers optimal in the traditional way. The same will be done with the winning 

portfolios. The hypothesis test to be done will depend on the data distribution. 

 

Incorporation of Variables into the CAPM and Medium Comparison Tests  
 

With the intent to identify if reversals lead to a higher risk premium, was done in this study the 

incorporation of an additional variable to the market risk premium already modeled on the CAPM as an 

independent variable, according to the following equation, which has as dependent variable the differential 

return. 

)).()( 21 RfRRRR formationfmalDifferenti                                                    Eq. 09 

 

The first variable is the market risk premium already typical of the CAPM, with the expectation that 

your parameter 
1  is presented positive and significant, demonstrating that stocks follow the market, in this case 

represented by the Ibovespa index (
mR ). The second variable is the cumulative return on the formation period, it 

is expected that the parameter 
2   is negative and significant, because it would show that the cumulative return 

on the formation period influence on later outcomes in a contrary form and do not reject the overreaction effect. 

After optimization of the portfolios be performed using the Solver in Microsoft Excel 2010, the 28 portfolios 

data (14 losers and 14 winners) will be systematized in Excel as follows; in each reporting period, will be 

presented the cumulative returns to the following portfolios: 

 

Frame 1 – Portfolios to be compared by Hypothesis Tests 
Loser portfolio not optimized Winner portfolio not optimized 

Loser portfolio optimized by Markowitz (1952) Winner portfolio optimized by Markowitz (1952) 

Loser portfolio optimized by the proposed method Winner portfolio optimized by the proposed method 

Source: prepared by own 

 

The purpose of this systematization is to perform mean comparison tests between the portfolios of the 

period, first comparing the winner portfolio with the loser; after, comparing the winning and losing, both being 

optimized; then, compares the portfolio optimized by the authors proposed method and, finally, the winning and 

losing portfolios together by different methods. 

 

ANALYSIS AND DISCUSSION OF RESULTS 
 

The analysis is divided into two sections: first, it is presented the descriptive evidences by analyzing the 

graphs, only showing indications of results that will be proven or refuted through econometric tests. In the 

second section, we proceeds to a statistical analysis by regression with panel data and mean comparison tests. 
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Descriptive Results 
 

As indicated in the methodology, the formation procedure of the portfolios was made by calculating the 

average abnormal return in the formation period (one year), if choosing then fifteen stock with the best 

performance to compose the winning portfolio, and fifteen worst to compose the loser portfolio. The average 

cumulative abnormal returns portfolios in sixty months later are shown in Figure 1 below. 

 

Figure 1 – Average abnormal return in five years 

 
Source: Prepared with data Economática 

 

Figure 1 shows descriptively that the losers in their formation period bring greater results that the 

winners sixty months later, and the average cumulative abnormal return of losing about 18% higher than the 

winning. It is also realizes the overreaction effect on short-term (1 month), and handling of returns until the 11th 

month, suggesting the momentum effect in the short term (up to one year). 

 

After this step were collected in Economática the daily closing data of the thirty stocks selected for the 

two portfolios (winning and losing) in each year, calculated its daily returns and the covariance matrix. Then, it 

was made the optimization by using the Solver, another Excel add. The command asked the Solver was that 

maximizes the return on the portfolio, and for this altered the weights invested in each asset. The restrictions 

have been placed on the variance should reduce or at least maintain, no weight could be negative and that the 

sum of the weights must give 100%. The mean cumulative abnormal returns of 14 optimized winning portfolios 

and 14 optimized losing portfolios are shown in Figure 2 below. 

 

Figure 2 – Average abnormal return in five years of optimized portfolios 

 
Source: prepared with data Economática 

 

Reflecting on the Figure 2, this brings interesting descriptive evidence, because it is expected that with 

the optimization, are prioritized stocks that bring higher returns at the same level of risk in the formation period. 

On the losing portfolio, this is what happens: the prioritization of weights for the stocks "lost less in the 

formation period" has brought an average abnormal return in sixty months later approximately 43%. The result is 

that if the investor had invested in the losing portfolio, he would gain about 62% more than winners. 
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In winning portfolios, prioritization weights for stocks that "have earned more in the formation period" 

brought a negative average cumulative abnormal return of approximately 19%, showing further overreaction 

effect demonstrated by the intensity of higher / lower return. That is, in terms of descriptive evidence, the higher 

the return stocks of the formation period, the more it damages brought five years later. This effect did not occur 

with the losing portfolios, bringing the question: if prioritizing the optimization of losing portfolios were for 

stocks with the smallest losses among them and brought a greater cumulative abnormal return, which would be 

no greater result prioritizing stocks with the worst performance, which would increase the effect of overreaction? 

 

In view of this challenge, the same data daily returns and covariance matrix already calculated were 

utilized, and were repeated optimizations, now requesting the Solver the following command: modify the 

weights to minimize the return of each portfolio, maintaining the same level of risk (as measured by the variance 

of the portfolio). This calculation goes against the proposed by Markowitz (1952) and the purpose of the rational 

investor (who seeks the highest return at the lowest risk), but it's effect assuming the logic of overreaction that 

stocks with lower returns on formation period bring greater returns in the analysis, so the weights being greater 

for these assets. 

 

The portfolios of each year have been optimized according to this proposal, and the mean values of the 

portfolios are shown in Figure 3, below. As can be seen, which was evidenced was not the expected. Although 

the losers continue to earn more than the winners, highlighting the overreaction effect, the difference between 

them was not higher than that found in traditional optimization, earning the investor 50% more to invest in the 

losing portfolios at the expense of winning. 

 

Figure 3 – Average abnormal return in five years of the portfolio optimized 

by the method proposed by the authors (lower risk and lower return) 

 
Source: Prepared with data Economática 

 

Yet in all three cases analyzed (portfolios formed by the average, for the optimization and the proposed 

new optimization model), there is descriptive evidence of overreaction effect, in which the losers stocks in the 

formation period earn sixty months later than the winners in same period. Comparing all methods, the traditional 

optimization method was what brought the highest average abnormal return differential. 

 

Statistical Results 
 

The statistical results presented below are divided into two main topics: first, show the results of mean 

comparison tests between different portfolios formed and subsequently presents the results of the regressions 

with panel data. Within the hypothesis testing, tests are made between the winning and losing portfolios every 

year, for the three analysis methods. In the regression analysis with panel data, a regression is performed for each 

analyzed methods. 

 

Results of Hypothesis Testing 
 

Table 1 below shows the results of mean comparison tests between the average cumulative abnormal 

returns of the winners and losers portfolios in the fourteen years of analysis and analyzed by the three methods. 
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We tested the normality of all the data series using the Shapiro-Wilk test and the results obtained were in vast 

majority of non-normal series. So, the Wilcoxon test was used to analyze the comparison between two portfolios 

and the paired t test only for the portfolios of 2001 and 2002 when using the new optimization method. 

 

The results marked in gray and bold indicate the tests where the loser portfolio in the formation period 

has a significantly higher return five years after than the winner portfolio in the same period. Calculating the 

cumulative abnormal returns by the average of stock returns, the overreaction is presented in seven years of the 

fourteen analyzed, as can be seen in the first sequence of columns indicative of test results in Table 1. 

 

Using traditional optimization, which aimed to the highest return in the formation period maintaining 

the same level of risk, the overreaction effect appears statistically significantly in eight of the fourteen periods 

analyzed, thus showing an improvement over the definition of equal weights for all stocks. 

 

Finally, proposed by the authors optimization method, which aimed the lowest return in the period of 

formation while maintaining the same level of risk (with a view to enhance the effects of overreaction), the 

results of the Wilcoxon test and Paired t test (only for the years 2002 and 2003) had the overreaction effect in 

nine of the fourteen years analyzed at a significance level of 5% and another year (1999) at a significance level 

of 10%, totaling 10 years that the overreaction effect might be identified. 

 

Table 1 – Results of Hypothesis Tests by Year 

Comparison between 

Portfolios 

Return of the Portfolio by the 

average 

Return of the Portfolio by the 

Traditional Optimization 

Return of the Portfolio by the 

New Optimization Method 

TYPE RESULT SIG. TYPE RESULT SIG. TYPE RESULT SIG. 

WINN_1995 - LOS_1995 Z -6.493 W 0.000 Z -1.325 L 0.185 Z -5.411 W 0.000 

WINN _1996 - LOS_1996 Z -5.786 W 0.000 Z -.582 W 0.561 Z -6.736 W 0.000 

WINN _1997 - LOS _1997 Z -6.729 L 0.000 Z -.147 W 0.883 Z -6.721 L 0.000 

WINN _1998 - LOS _1998 Z -6.611 W 0.000 Z -6.736 L 0.000 Z -6.736 L 0.000 

WINN _1999 - LOS _1999 Z -6.441 L 0.000 Z -3.946 L 0.000 Z -1.943 L 0.052 

WINN _2000 - LOS _2000 Z -5.412 L 0.000 Z -6.736 L 0.000 Z -4.542 L 0.000 

WINN _2001 - LOS _2001 Z -6.736 W 0.000 Z -3.460 W 0.001 T 14.547 W 0.000 

WINN _2002 - LOS _2002 Z -2.150 W 0.032 Z -6.736 L 0.000 T 20.016 W 0.000 

WINN _2003 - LOS _2003 Z -5.610 L 0.000 Z -6.279 L 0.000 Z -5.160 L 0.000 

WINN _2004 - LOS _2004 Z -2.289 W 0.022 Z -1.671 L 0.095 Z -6.721 L 0.000 

WINN _2005 - LOS _2005 Z -6.044 L 0.000 Z -6.287 L 0.000 Z -6.383 L 0.000 

WINN _2006 - LOS _2006 Z -6.596 L 0.000 Z -6.736 L 0.000 Z -6.736 L 0.000 

WINN _2007 - LOS _2007 Z -6.633 W 0.000 Z -6.559 W 0.000 Z -6.736 L 0.000 

WINN _2008 - LOS _2008 Z -6.706 L 0.000 Z -6.692 L 0.000 Z -6.699 L 0.000 

Source: Own elaboration with SPSS 18.0 

 

The results of hypothesis tests show that through the new optimization method proposed by the authors, 

it is possible to enhance the effects of overreaction in the performance of portfolios in each year, more than the 

traditional optimization method or the simple definition of equal weights for stocks of the winners and losers 

portfolios. Having seen that, following the results of the regressions with panel data. 

 

Results of regressions with panel data 
 

For the analysis proposed in this paper, individual regressions were made for each proposed method of 

analysis. Each regression with panel data was based on the differential return (difference between winning and 

losing portfolios) average accumulated in each review period, totaling 840 observations, obtained by multiplying 

the fourteen "portfolios" differential return under analysis by 60 months of analysis of the cumulative returns. 

This differential return (RI_DIF) was considered a dependent variable (Table 2), because it is expected to 

estimate its value, and as independent variables were considered the difference between the cumulative return of 

the market (Ibovespa) and the risk-free asset and the differential return of the formation period (called 

RFORM_DIF). 
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Table 2 – Results of Regressions (Dependent Variable: RI_DIF) 

VARIABLES 
BY THE AVERAGE TRADITIONAL OPTIMIZATION NEW OPTIMIZATION 

Coef SE T-Stat Prob Coef SE T-Stat Prob Coef SE T-Stat Prob 

Constant [C] -0,3150 0,0335 -9,4152 0,0000 -0,6453 0,0538 -11,9944 0,0000 0,1541 0,1014 1,5203 0,1288 

Rm - Rf [IBOV - CDI] 0,1969 0,0519 3,7950 0,0002 -0,3418 0,0679 -5,0342 0,0000 0,0787 0,0663 1,1874 0,2354 

RFORM_DIF 0,0761 0,0128 5,9648 0,0000 0,0928 0,0225 4,1243 0,0000 -0,3494 0,0647 -5,4026 0,0000 

Significance of Reg. Estat. F 19,58 Prob. F 0,0000 Estat. F 29,52 Prob. F 0,0000 Estat. F 17,39 Prob. F 0,0000 

Source: Own elaboration with Eviews 5.0 

 

Table 2 shows that the F statistic regression was significant for all three regressions calculated. In the 

portfolio where returns were calculated by the average all variables were significant, constant coefficient was 

negative and the coefficients of market premium and return on formation were positive. This indicates that how 

greater the growth of the market return and risk free rate, greater is the differential return (RI_DIF). As expected 

a negative differential return, a better market performance implies a disadvantage of overreaction effect. 

 

Consider the analysis of differential return rate in the formation period (RFORM_DIF). As we are 

always analyzing the winning stocks less the losers (differences), the differential return on formation period will 

always be positive. The positive coefficient indicates that how greater is this difference in formation, greater will 

be the result of differential return sixty months later, demonstrating that a higher intensity of the winning or 

losing in the formation period can also be advantageous for winner stocks sixty months later. 

 

When the portfolios are optimized, all the coefficients remain significant, and their signals too, except 

the Rm - Rf, which happens to be negative. In this case, how better is the performance of the market, lower is the 

differential return, demonstrating the occurrence of overreaction effect. A possible explanation for this 

coefficient is due to the fact that were given higher priority to stocks with greater return and maintaining the 

same level of risk, and these generated during periods of analysis a more intense overreaction effect. 

 

Finally, in the analysis realized by optimization with the new proposed method, the coefficient related 

to the CAPM model and constant were not significant, but the coefficient of return differential on formation 

remained significant. Specifically return on the differential coefficient in the formation period, this was higher 

than in other situations and negative, strengthening the overreaction effect. So, how greater is the difference in 

the formation period, more intense is the result of the contrary strategy. 

 

Thus, based on the results of hypothesis testing and the regressions with panel data, we do not reject the 

hypothesis of overreaction effect in Brazil in training period of 1995 to 2008 and analysis in sixty months later 

(going from 1996 to 2013) and also it does not reject the hypothesis that the effect of the opposite strategy is 

enhanced by optimizing portfolios as Markowitz (1952) and, even more, the new optimization method, seeking 

the lowest return in the training period and keeping the same risk level. 

 

CONCLUSIONS 
 

Based on the assumption of maintaining return results of stocks in the short term and trend reversal in 

the long run from evidence identified in the USA market and considering the economic stability of Brazil to 

analyze investment strategies, the present study consisted of a check of overreaction effect in the Brazilian 

capital market in the long term (1995-2013) and seeking to test the hypothesis that optimization of the portfolios 

analyzed potentiates the effects of contrarian strategy. 

 

Considering that the overreaction indicates that losing stocks in the formative years tend to revert your 

returns within five years later, then the Portfolio Selection model proposed by Harry Markowitz (1952) could be 

used otherwise to consider, in the period formation, stocks with less risk and also the lower return in order to 

optimize the strategy on contrarian investment. This was the new optimization method proposed. 

 

From the descriptive analysis of the winners and losers in the portfolio formation period (annually, 

1995-2008) and analysis in the five subsequent years (1996-2013), reversals were identified five years after the 
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formation. On average, losing gained 18% more than the winning five years later. When performed optimization 

of the 28 portfolios as proposed by Markowitz (1952), this reversal is enhanced, and the losers portfolios come 

to have 62% more than the winners. 

 

After that, when realized again the optimization of the 28 portfolios by method proposed by the authors 

(wich minimize the return on formation and maintain the risk), was found that the losers gained about 50% more 

than the winners in the same period. The hypothesis tests conducted every year by the three different methods of 

analysis allowed to verify that the portfolios with returns calculated by the average of stcoks, in just seven of the 

fourteen years the overreaction effect was significant. When optimized by the traditional method, the same effect 

is statistically significant in eight years. Finally, as optimized by the method proposed by the authors, the 

differences between winning and losing cards were significant in nine years at 5% and 10 years at 10% level of 

significance, indicating that the new method actually enhances the effects of contrarian strategy. 

 

Regressions with data panel corroborated with hypothesis testing made. Despite the CAPM's 

insignificance in the proposed new optimization method, the differential return rate in the formation period 

presented significant and negative, indicating that how higher is the return of the winners and lowest of the losers 

in the formation period, over these results reverse and bring the overreaction five years later. 

 

In conclusion, based on the results of hypothesis testing and the regressions with panel data, do not 

reject the hypothesis of overreaction effect in Brazil in 1995 training period to 2008 and analysis in sixty months 

later (going from 1996 to 2013) and also it does not reject the hypothesis that the overreaction effect is enhanced 

by optimizing portfolios as Markowitz (1952) and, even more, as the new optimization method, seeking the 

lowest return in the training period and keeping the same risk level. 
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