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Disposition Effect: An Application to Actively-Managed Funds in Brazil

ABSTRACT
The disposition effect, originally proposed by Shefrin and Statman (1985), predicts that investors tend to sell winning stocks too soon and ride losing stocks too long. After this pioneer work, the disposition effect became the object of a large number of studies in a variety of countries, data sets and time periods. According to some arguments presented in the literature professional investors would be more likely to express a rational behaviour since they are better informed than individual investors and have access to a wide range of efficient analytical tools. As a consequence, there is an important question about professional managers’ immunity to behavioural biases. Such immunity would be justified by the influence of training and experience of these managers, which would be less prone to misjudgements. Based on the assumption that professional managers are better informed than individual investors, and therefore constitutes a distinct class of investors, the overall objective of this article is to verify the existence of disposition effect in Brazilian actively-managed stocks funds. Parameters are estimated by a logit model in which the inputs were purchases and sales transactions from a sample of 51 stock funds from July 2002 to June 2008. The results presented another evidence of a disposition effect among fund managers. Previous studies used individual traders’ dataset to show the existence of a disposition effect. This study used a unique dataset of fund managers’ trades and portfolio compositions to show that even professionals are not free of disposition effect.

1 INTRODUCTION
Traditional finance framework assumes that investors evaluate decisions under uncertainty in accordance with the assumptions of expected utility theory which is based on a set of axioms that provide the criteria for a rational choice and has been widely accepted as a descriptive model of economic behaviour.
Over the past three decades, results of a series of experiments (KAHNEMAN, TVERSKY, 1972, 1973, 1979, TVERSKY, KAHNEMAN, 1973, 1974, 1981, 1986) have shown that economic agents exhibit preferences patterns which are not aligned with the expected utility theory. These results raised some doubts about the ability of rational models to fully explain economic behaviour and encouraged the emergence of alternative approaches.
These alternative approaches that question the unrestricted application of the rational models are based on two arguments: (i) the decision-making process are affected by systematic cognitive biases which deviate judgment from rationality, (ii) the biased individuals behaviour can have an important impact on the asset market prices. These two arguments are the founding stones of a new research field called behavioural finance. 
An alternative which opposes to the traditional expected utility theory is the prospect theory of Kahneman and Tversky (1979) which describes how people make decisions under uncertainty. According to this approach, investors will structure their choices in terms of gains and potential losses in relation to a fixed point of reference and then they evaluate the function using a S-shaped function (a utility function in the domain of gains / losses), which and is normally concave for gains (implying risk aversion), commonly convex for losses (risk seeking) and is generally steeper for losses than for gains (loss aversion). 
Based on this finding, Shefrin and Statman (1985) applied these ideas to the financial market and sought to determine if investors are reluctant to realize losses or not. The authors predicted that people dislike incurring losses much more than they enjoy making gains, and therefore they are willing to gamble in the domain of losses, holding stocks that have lost value (relative to the reference point of their purchase) and will be eager to sell stocks that have risen in value. They named this the disposition effect.
After the work of Shefrin and Statman (1985), several authors in different countries have tried to find out the disposition effect, using data about transactions conducted by both individual investors and institutional investors. According to Shapira and Venezia (2001), there is an argument in the literature that asserts that the behaviour of individual investors is decreasing in relevance since institutional investors are dominating the financial market. Theoretically these professionals would be more likely to express a rational behaviour, since they are better informed than individual investors and have access to a wide range of efficient analytical tools. Besides, it is important to highlight that behavioural finance topics are now in the required topics of most important certifications for financial market professionals, such as the Chartered Financial Analyst® (CFA) and Certified Financial Planner® (CFP) Certifications.
As a consequence, there is an important question about professional managers’ immunity to behavioural biases. Such forced rationality would be justified by the influence of training and experience of these managers, which would be less prone to misjudgements. Based on the assumption that professional managers are better informed than individual investors, and therefore constitutes a distinct class of investors, the overall objective of this article is to verify the existence of disposition effect in Brazilian actively-managed stocks funds. Parameters are estimated by a logit model in which the inputs were purchases and sales transactions from a sample of 51 stock funds from July 2002 to June 2008.
This paper is organised as follows: after this introduction, section 2 introduces the main concepts of behavioural finance and disposition effect, section 3 presents the logit model methodology, section 4 show the estimation results, and section 5 presents the conclusions. 

2 LITERATURE REVIEW
The disposition effect is a behavioural bias based on the notion that investors are reluctant to realise losses. It was originally studied by Shefrin and Statman (1985) within a theoretical framework that includes four major elements: prospect theory, mental accounting, regret aversion and self-control.
The first element that drives the disposition effect is the Kahneman and Tversky’s (1979) prospect theory. According to this approach investors evaluate their choices in terms of potential gains and losses relative to a reference point and then they process these gains and losses using a S-shaped value function (a utility function in the domain of gains / losses), concave above the reference point and convex below it, which reflects risk aversion in the domain of gains and risk seeking in the domain of losses.
The second element that influences the disposition effect is a framework proposed by Thaler (1985) known as mental accounting. The central idea of this approach is that decision makers tend to segregate different types of choices into separate accounts and then apply prospect theoretic decision rules to each account. For instance, Shefrin and Statman (1985) argue that when a stock is purchased a new mental account is opened. In this case if the investor set the reference point as the original purchase price, a running score is then kept on this account indicating gains or losses relative to the purchase price.
A third element that helps to explain the disposition effect is the regret aversion. According to Shefrin (1985) investors may resist to close a position at a loss because it stands as an evidence that a wrong decision have been made. In this case, investors would be reluctant to realize losses because they would have to admit their own mistakes to others.
The fourth element in the disposition effect framework is the self-control problem. Thaler and Shefrin (1981) explain the self-control problem as an intrapersonal (agency) conflict between a rational part (the principal) and an emotional part (agent) of the individual. This conflict can be understood exactly in the same way as the agency conflict between owners and managers of a company.
Thaler and Shefrin (1981, p.392) state that “both individuals and companies use some mechanisms to mitigate the problems that create these conflicts”. On the one hand, companies use incentive mechanisms to align the interests of managers and shareholders. Moreover, to deal with the problem of self-control, investors can also use techniques to minimize the influence of their emotional part over their rational part.
With respect to the disposition effect, to minimize the reluctance to realize losses, the most common technique used by investors is the stop loss order. Generally, these orders are promoted as a way to manage risk, but their main advantage is to allow the investor to realize their losses at a predetermined point automatically. In other words, the stop loss order makes the realization of losses an automatic procedure and works as an effective tool to minimize the influence of the emotional side of the investor.
The disposition effect became the object of a large number of studies in a variety of countries, data sets and time periods. The available evidence includes results from abnormal trading volume for past winning and losing stocks, transactions made by both individual and professional investors and experimental settings.
The evidence from abnormal trading volume for past winning and losing stocks was reported by Lakonishok and Smidt (1986) and also by Ferris, Haugen and Makhija (1988). Evidence from transactions made by individual investors was documented by Odean (1998), Ranguelova (2001) and Dhar and Zhu (2002) in the U.S. market, and by Boebel and Taylor (2000) and Brown et al. (2006) in New Zealand and Australian markets respectively. In relation to professional managers, the disposition effect was studied by Shefrin and Statman (1985), Locke and Mann (2000) and Frazzini (2006) in the U.S. market and by Tizziani (2008) in the Brazilian market.
Some authors attempted to report the disposition effect in individual and professional managers. This is the case of Grinblatt and Keloharju (2000, 2001) on the Finnish market, Shapira and Venezia (2001) in the Israeli market, Karsten (2005) in the Brazilian market and Barber et al. (2007) in the Taiwanese market.
The previous work about the disposition effect in experimental settings was conducted by Weber and Camerer (1998) in Germany and by Macedo Jr. (2003), Mineto (2005) and Arruda (2006) in Brazil. Figure 1 summarizes the methodological procedures adopted in previous work about disposition effect.

3. METHODOLOGY
3.1. Sample and data
To test the manifestation of the disposition effect on Brazilian professional fund managers, we selected a first sample of 120 actively-managed funds. According to Brazilian Financial and Capital Markets Association (ANBIMA, in Portuguese) definition, these funds use the Ibovespa (the main Brazilian Stock Exchange Index) as a benchmark with the explicit aim to overcome it. In addition, they must have at least 67% of the portfolio composed of stocks, stock certificates, shares of stock funds, shares of stock index funds, and Brazilian Depositary Receipts classified as level II and III. In addition, portfolios may or may not admit leverage. 
Brazilian funds have the obligation to disclose their monthly portfolios to Securities and Exchange Commission of Brazil (CVM, in Portuguese). However, the administrator has up to 90 days after the end of the month to disclose this information. Until 2002, information on the composition of the portfolios was sent to CVM via physical documents. Since July 2002, this information was electronically sent to CVM and published on their website. The data collect for this paper consists of stock funds transactions from July 2002 until December 2008. Funds of funds, as well as funds with missing data, were excluded from the sample (respectively, 35 and 34 funds), leaving the final sample with 51 funds.
For each fund, we collected the following monthly data on portfolios: quantity sold, selling price, quantity purchased, purchase price, final portfolio composition (quantity of stocks, average cost and market value) and stock representativeness as a percentage of the total equity of the fund. Only transactions of stocks or securities representing stocks, such as units and Brazilian Depositary Receipts, were accounted for in the analysis. Other assets in the portfolio that did not fit into these categories, such as government bonds, were ignored. Adjustments due to stock splits and reverse stock splits were considered. Nevertheless, no adjustments were made due to dividend payments.

3.2. Logit model
In order to identify the manifestation of the disposition effect on fund managers, we use a binary logit model with the purpose of determining the probability of a manager to realize a capital gain or loss depending on the stock payoff. Binary choice models assume that individuals are confronted with a choice between two alternatives and that this choice depends on features that can be identified. In this research, the choice faced by the fund manager is to sell or not, in a given month, a stock position. The characteristic that may influence such choice is the behaviour of the stock price: if he sells the stock, it means he is has earned enough and he wants to realize the gain, or that he does not want to insist in a losing position anymore. If he does not sell the stock, it means that he believes that the stock price has not generated sufficient earnings or he may not want to close the position at a loss. Then, the dependent variable definition is:
	(1)
The independent variable was defined as the stock return, whose definition is:
	(2)
where:
 is the stock return for stock i from fund f in month t;
 is the unit market price of stock i in month t;
 is the average unit purchase price of the stock i from fund f  in month t.
We expect that the higher the value of the SR variable, the greater the likelihood that the fund manager will sell the stock. Because funds may have very different net asset values (NAV), and depending on the NAV the fund may have different strategies that may affect the decision to buy and sell stocks, we used the natural log of NAV as a control variable. We also used some dummy variables to represent extreme gains, extreme losses and gains and losses not considered extreme. It is expected that the gain dummies have a positive effect on the dependent variable and that the loss dummies have a negative effect. In addition, the extreme gain and loss variables should have a larger absolute value for its coefficient as compared to its not extreme counterpart variable. 
Thus, the binary logit model is:
	(3)
where  represents the number of dummy variables used in the model.
The  parameter may be interpreted as a willingness to sell coefficient. If it is greater than 0, it means that the fund manager sells winning stocks more often than losing stocks. If it is less than 0, it means just the opposite. A positive  value indicates the presence of the disposition effect. In addition, the beta parameters for the dummy variables may also add intuition to the understanding of the disposition effect. In other words, if an extreme gain has a greater positive beta coefficient value compared to a not extreme gain beta coefficient, we can understand that fund managers show more willingness to sell stocks with extreme gains.
All models were estimated using the Huber/White standard errors using quasi-maximum likelihood for robust standard errors computation.

4. RESULTS
4.1. Descriptive Statistics
The Brazilian Fund Industry has approximately 9,900 funds with more than USD 900,000 million invested on it. In this paper, we focused on a specific category of funds, which is the actively-managed stock fund with Ibovespa as a benchmark which has a total of 401 funds. 
Our sample consisted of 51 funds (funds of funds and other restrictions discussed in the previous section reduced the sample) with a total NAV more than 4,107 million BRL (approximately 1,758 million USD) in December 2008. The descriptive statistics of the size of the funds are presented in Table 1. Those 51 funds are managed by 23 different managers. 
The total sample used in this study had a total of 45,668 observations in all those 51 funds; of those 18,200 (about 40% of total) were observations in which the manager decided to sell the stock of the fund, and 27,468 (about 60% of total) were observations where the manager decided to hold the position. The average stock return in all those observations was 13.2%, but when separating these operations between sales and hold decisions, the average returns in each condition were 15.4% and 11.6% respectively. The standard deviation was almost the same in both categories, and the values of the quartiles are shown in Table 2. 
For a deeper investigation on the disposition effect in this sample of actively-managed stock funds in Brazil, logit models were estimated in order to verify if managers (despite the fact that they are theoretically more prone to be rational) present a tendency to sell their winning investments quickly and hold their losing investments in order to avoid realising losses. 

4.2. Logit Model Results
In this section, we are going to present the results of the logit models estimated to verify the existence or not of a disposition effect in professional fund managers in Brazil. The first estimated model included a dummy variable to identify if the SR variable was positive or not (DG). The rationale of this test is to verify if the managers’ probability to sell the stock is different when the stock returns are positive or negative, indicating a disposition effect. The estimation results are presented in Table 3.
As expected, the coefficient of the SR variable showed a positive and significant value, implying that the greater the stock return, the bigger is the probability of the manager to sell the stock. These results reinforce the evidence in favour of the disposition effect, since the idea is that managers tend to sell stocks that present higher returns and hold the stocks with negative returns. This evidence is even stronger once we had included a dummy variable that assumes 1 when the SR is positive and 0 otherwise. The dummy coefficient also presented a positive and significant value, meaning that managers, when facing a stock that presents a positive return when comparing the stock price to its average unit purchase price, have a marginal increase in the probability to sell the stock. This is an additional evidence to support the disposition effect.
Table 4 shows the results for the model using two dummy variables: extreme gains and not extreme gains. An extreme gain is defined as being a gain in the upper 5th percentile. The not extreme gain dummy variable is a positive return that was not considered extreme. The results show that there is indeed evidence of a disposition effect among fund managers. Stock return variable is positive and statistically significant and in addition both dummies are positive and statistically significant. Extreme gains dummy coefficient is higher than not extreme dummy variable coefficient, which means that managers have a higher probability of selling a stock when its return is extreme and positive when compared to a not extreme positive return.
Table 5 shows the results for the model using two dummy variables related to losses: extreme losses and not extreme losses. An extreme loss is defined as being a loss in the lower 5th percentile. The not extreme loss dummy variable is a negative return that was not considered extreme. The results from this model also show that there is a disposition effect among fund managers. Stock return variable is positive and statistically significant and in addition both dummies are negative and statistically significant. Extreme losses dummy coefficient is lower than the not extreme dummy variable coefficient, which means that managers have a lower probability of selling a stock when its return is extreme and negative when compared to a not extreme negative return.



5. CONCLUSION
This article aims to identify the presence of the disposition effect on Brazilian fund managers. To meet this objective, we reviewed the monthly transactions of purchase and sale of a Brazilian sample of 51 actively-managed stock funds from 2002 to 2008. The key issue that motivated the research is the argument that professional managers would be less prone to misjudgement and therefore would present a supposed immunity to behavioural biases. Such immunity would be justified by experience, training, and especially the awareness of managers of the biases that affect their decisions given the demand for such skills in the processes required for certification.
The main contribution of this study was to verify the existence of a disposition effect in a sample of fund managers. To accomplish this goal, logit regression models were estimated with the purpose of determining the relation between the selling probability of a particular stock and its rate of return. All reported results brought evidence favourable to the presence of the disposition effect. Regarding the overall results for the full sample of funds studied, the estimated rates of return were positive and statistically significant in both models.
Dummy variables were also used in order to verify if extreme gains (losses) would result in a more (less) probable selling activity. Results confirmed this intuition and this can be considered another evidence of a disposition effect among fund managers. Previous studies used individual traders’ dataset to show the existence of a disposition effect. This study used a unique dataset of fund managers’ trades and portfolio compositions to show that even professionals are not free of disposition effect.


REFERENCES
ARRUDA, Paula B. (2006) Uma investigação sobre o efeito disposição. Dissertation (M.A. in Production Engineering) — Universidade Federal de Santa Catarina, Florianópolis.
BARBER, Brad M. et al. (2007) Is the aggregate investor reluctant to realise losses? Evidence from Taiwan. European Financial Management, v. 13, n. 3, p. 423–447.
BOEBEL, Richard B.; TAYLOR, Luke (2000). The disposition effect: Do New Zealand investors keep their mistakes? Downloaded on December 9, 2008. Available at http://www.business.otago.ac.nz/FINC/research/pdf/01/NZLossesold.pdf.
BROWN, Philip et al. (2006) The reach of the disposition effect: large sample evidence across investor classes. International Review of Finance, v. 6, n. 1-2, p. 43–78.
DHAR, Ravi; ZHU, Ning. (2002) Up close and personal: an individual level analysis of the disposition effect. SSRN eLibrary. Downloaded on December 9, 2008. Available at http://ssrn.com/paper=302245.
FRAZZINI, Andrea. (2006) The disposition effect and underreaction to news. The Journal of Finance, v. 61, n. 4, p. 2017–2046.
GRINBLATT, Mark; KELOHARJU, Matti. (2000) The investment behavior and performance of various investor types: a study of Finland’s unique data set. Journal of Financial Economics, v. 55, n. 1, p. 43–67.
GRINBLATT, Mark; KELOHARJU, Matti. (2001) What Makes Investors Trade? Journal of Finance, v. 56, n. 2, p. 589–616.
KAHNEMAN, Daniel; TVERSKY, Amos. (1972). Subjective probability: a judgment of representativeness. Cognitive Psychology, v. 3, n. 3, p. 430–454.
KAHNEMAN, Daniel; TVERSKY, Amos. (1973) On the psychology of prediction. Psychological Review, v. 80, n. 4, p. 237–251.
KAHNEMAN, Daniel; TVERSKY, Amos. (1979) Prospect theory: an analysis of decision under risk. Econometrica, v. 47, n. 2, p. 263–292.
KARSTEN, Jan G. (2005) O efeito disposição: um estudo empírico no Brasil. Dissertation (M.A. in Economy) – Escola de Administração de Empresas da Fundação Getúlio Vargas de São Paulo, São Paulo.
LOCKE, Peter R.; MANN, Steven C. (2000) Do professional traders exhibit loss realization aversion. SSRN eLibrary, 2000. Downloaded on December 9, 2008. Available at http://ssrn.com/paper=251942.
MACEDO JR., Jurandir S. (2003) Teoria do prospecto: uma investigação utilizando simulação de investimentos. Thesis (PhD in Production Engineering) – Universidade Federal de Santa Catarina, Florianópolis.
MINETO, Carlos Augusto L. (2005) Percepção ao risco e efeito disposição: uma análise experimental da teoria dos prospectos. Thesis (PhD in Production Engineering) – Universidade Federal de Santa Catarina, Florianópolis.
ODEAN, Terrance. (1998) Are investors reluctant to realize their losses? The Journal of Finance, v. 53, n. 5, p. 1775–1798.
RANGUELOVA, Elena. (2001) Disposition effect and firm size: new evidence on individual investor trading activity. SSRN eLibrary. Downloaded on December 9, 2008. Available at http://ssrn.com/paper=293618.
SHAPIRA, Zur; VENEZIA, Itzhak. (2001) Patterns of behavior of professionally managed and independent investors. Journal of Banking and Finance, v. 25, n. 8, p. 1573–1587.
SHEFRIN, Hersh; STATMAN, Meir. (1985) The disposition to sell winners too early and ride losers too long: theory and evidence. The Journal of Finance, v. 40, n. 3, p. 777–790.
THALER, Richard H. (1985) Mental accounting and consumer choice. Marketing Science, v. 4, n. 3, p. 199–214.
THALER, Richard H; SHEFRIN, Hersh. (1981) An economic theory of self-control. Journal of Political Economy, v. 89, p. 392–410.
TIZZIANI, Elton. (2008) O efeito disposição na indústria brasileira de fundos de investimento em ações: um estudo em finanças comportamentais. Dissertation (M.A. in Business) – Pontifícia Universidade Católica do Rio de Janeiro, Rio de Janeiro.
TVERSKY, Amos; KAHNEMAN, Daniel. (1973) Availability: a heuristic for judging frequency and probability. Cognitive Psychology, v. 5, n. 2, p. 207–232.
TVERSKY, Amos; KAHNEMAN, Daniel. (1974) Judgment under uncertainty: heuristics and biases. Science, v. 185, n. 4157, p. 1124–1131.
TVERSKY, Amos; KAHNEMAN, Daniel. (1981) The framing of decisions and the psychology of choice. Science, v. 211, n. 4481, p. 453–458.
TVERSKY, Amos; KAHNEMAN, Daniel. (1986) Rational choice and the framing of decisions. The Journal of Business, v. 59, n. 4, p. 251-278.
WEBER, Martin; CAMERER, Colin F. (1998) The disposition effect in securities trading: an experimental analysis. Journal of Economic Behavior and Organization, v. 33, n. 2, p. 167-184.



Figure 1 – Methodological Procedures adopted in previous work about disposition effect

	PAPER
	DATA
	METHODOLOGICAL PROCEDURES

	Shefrin e Statman (1985)
	Individual transactions and monthly purchases and redemptions of mutual stock funds
	Test for the difference between proportions and test for the difference between means

	Lakonishok e Smidt (1986)
	Monthly prices and share volumes for companies listed on the New York Stock Exchange and American Stock Exchange
	Linear regression analysis with cross-sectional data

	Ferris, Haugen e Makhija (1988)
	Daily prices and share volumes for companies listed on the New York Stock Exchange and American Stock Exchange
	Linear regression analysis with cross-sectional data

	Odean (1998)
	Individual daily transactions of an American discount brokerage house
	Test for the difference between proportions

	Weber e Camerer (1998)
	Experimental data
	Test for the difference between proportions and test for the difference between means

	Grinblatt e Keloharju (2000)
	Daily transactions of Finnish various investor types
	Binomial sign test

	Boebel e Taylor (2000)
	Individual transactions of a New Zealand retail brokerage house
	Test for the difference between proportions

	Locke e Mann (2000)
	Intraday transactions of professional futures traders
	Test for the difference between means

	Ranguelova (2001)
	Individual daily transactions of an American discount brokerage house
	Test for the difference between proportions e logistic regression

	Shapira e Venezia (2001)
	Individual daily transactions of an Israeli brokerage house
	Test for the difference between means

	Genesove e Mayer (2001)
	House prices in Boston City
	Linear regression analysis with cross-sectional data

	Grinblatt e Han (2002)
	Weekly returns of all ordinary stocks listed on New York Stock Exchange and the American Stock Exchange
	Linear regression analysis with cross-sectional data

	Dhar e Zhu (2002)
	Individual daily transactions of an American discount brokerage house
	Linear regression analysis with cross-sectional data and test for the difference between proportions

	Macedo Jr. (2003)
	Experimental data
	Test for the difference between proportions and correlation analysis

	Karsten (2005)
	Daily transactions of various investor types in São Paulo Stock Exchange (Brazil)
	Test for the difference between proportions

	Mineto (2005)
	Experimental data
	Test for the difference between proportions

	Arruda (2006)
	Experimental data
	Test for the difference between proportions

	Brown et al. (2006)
	Data for initial public offerings in Australian Stock Exchange
	Test for the difference between proportions

	Frazzini (2006)
	Quarterly data of mutual stock funds portfolio composition
	Test for the difference between proportions

	Barber et al. (2007)
	Daily transactions of various investor types in Taiwan Stock Exchange
	Linear regression analysis with cross-sectional data and test for the difference between proportions

	Tizziani (2008)
	Monthly transactions of Brazilian stock funds
	Test for the difference between proportions

	Barberis e Xiong (2009)
	Simulated data
	Test for the difference between proportions and optimization models


Table 1 – Descriptive Statistics of the Funds Sample

	Statistics
	NAV (in thousands BRL)
	NAV (in thousands USD)

	Mean
	 80,542 
	 34,464 

	Standard Deviation
	 158,914 
	 67,999 

	Minimum
	 605 
	 259 

	Maximum
	 810,448 
	 346,790 

	1st Quartile
	 6,436 
	 2,754 

	Median
	 28,872 
	 12,354 

	3rd Quartile
	 73,250 
	 31,344 




Table 2 – Descriptive Statistics of the Trade Returns by Decision

	Statistics
	All sample
	Sales operations
	Hold operations

	Mean
	13.2%
	15.4% 
	11.6%

	Standard Deviation
	31.7%
	31.6%
	31.7%

	1st Quartile
	-4.3%
	-3.0%
	-5.0%

	Median
	7.5%
	9.8%
	6.1%

	3rd Quartile
	24.6%
	27.8%
	22.4%

	Observations
	45,668
	18,200
	27,468




Table 3 – Logit Model with Positive Return Dummy Variable (DG) 

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Probability

	SR
	0.2543
	0.0377
	6.7528
	0.0000

	DG
	0.1339
	0.0254
	5.2706
	0.0000

	ln NAV
	0.0412
	0.0058
	7.0752
	0.0000

	Constant
	-1.2432
	0.1012
	-12.279
	0.0000

	Obs with Dep = 0
Obs with Dep = 1
	27,468
18,200
	
	Total obs

	45,668




Table 4 – Logit Model with Extreme Gains and 
Not-Extreme Gains Variables (DXG and DNXG) 

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Probability

	SR
	0.2065
	0.0552
	3.7432
	0.0002

	DXG
	0.1924
	0.0554
	3.4701
	0.0005

	DNXG
	0.1425
	0.0264
	5.3964
	0.0000

	ln NAV
	0.0413
	0.0058
	7.0960
	0.0000

	Constant
	-1.2518
	0.1015
	-12.329
	0.0000

	Obs with Dep = 0
Obs with Dep = 1
	27,468
18,200
	
	Total obs

	45,668




Table 5 – Logit Model with Extreme Losses and 
Not-Extreme Losses Variables (DXL and DNXL) 

	Variable
	Coefficient
	Std. Error
	z-Statistic
	Probability

	SR
	0.2420
	0.0386
	6.2659
	0.0000

	DXL
	-0.1809
	0.0416
	-4.3475
	0.0000

	DNXL
	-0.1243
	0.0262
	-4.7427
	0.0000

	ln NAV
	0.0410
	0.0058
	7.0408
	0.0000

	Constant
	-1.1028
	0.1015
	-10.862
	0.0000

	Obs with Dep = 0
Obs with Dep = 1
	27,468
18,200
	
	Total obs

	45,668
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