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摘要 

本論文主要研究共同基金投資者是否存在處分效果之行為偏誤，即共同基金投資

者是否過早實現獲利的部位並保留損失的部位。本論文運用基金過去績效推論投

資者基金部位的損益，並利用基金流量判斷投資者是否賣出或繼續持有基金。實

證結果顯示整體基金投資者對過去正報酬基金的贖回程度並不顯著異於過去負

報酬的基金，唯部分基金投資者在面對高報酬基金時才傾向實現獲利。本論文亦

發現投資者實現獲利的基金除了具有高報酬之外，其費用率亦較未實現獲利的基

金高。本研究因此推論基金高額費用率是投資者實現獲利之主因。最後，本研究

發現基金投資者所賣出的高報酬基金其未來績效劣於買進的高報酬基金。因此本

研究認為基金投資者實現獲利之行為是基於理性考量，即考慮基金之持有成本及

其未來展望而做的決策，並非處分效果之行為偏誤所致。 

關鍵字:基金流量、基金績效、處分效果 
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Abstract 

The main purpose of this study is to investigate the existence of the disposition effect, 

selling winners too early and holding losers too long, among mutual fund investors. 

Specifically, this study examines the relationship between the fund performance and 

fund flows to see whether mutual fund investors tend to realize their profits too early. 

Empirical results show that fund investors do not sell more mutual funds with positive 

returns than those with negative returns, while some fund investors tend to sell mutual 

funds with returns in the highest quintile group. In addition, this study finds that the 

high-return mutual funds sold by fund investors have higher expense ratios, indicating 

that the expense ratio may be one of the key factors of the selling decision of fund 

investors. Finally, in terms of the future performance, high-return mutual funds sold by 

fund investors perform worse than high-return mutual funds held by fund investors. 

This study, therefore, demonstrates that the tendency of selling winners in the mutual 

fund investment is under the consideration of the holding cost and future performance 

of mutual funds rather than the disposition effect of fund investors. 

Key words: Fund flow, Fund performance, Disposition effect. 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i Univ

ers
i t

y

III 

 

Contents 

摘要................................................................................................................................ I 

Abstract ........................................................................................................................ II 

Contents ..................................................................................................................... III 

List of Tables ...............................................................................................................IV 

1. Introduction .............................................................................................................. 1 

2. Literature Review .................................................................................................... 4 

2.1 Fund Performance and Fund Flow ....................................................................... 4 

2.2 Disposition Effect ................................................................................................. 5 

2.3 Hypothesis Development ..................................................................................... 7 

3. Data and Methodology .......................................................................................... 10 

3.1 Data .................................................................................................................... 10 

3.2 Methodology ...................................................................................................... 11 

3.2.1 Methodology to Test Hypothesis 1 ............................................................. 11 

3.2.2 Methodology to Test Hypothesis 2 ............................................................. 13 

3.2.3 Methodology to Test Hypothesis 3 ............................................................. 14 

3.2.4 Definition of Fund Flows ........................................................................... 15 

3.2.5 Measure of Fund Previous Performance .................................................... 16 

3.2.6 Measure of Fund Future Performance ........................................................ 17 

4. Empirical Results ................................................................................................... 18 

4.1 Investors Selling Decision .................................................................................. 18 

4.2 The Effect of the Expense Ratio on Selling Decisions ...................................... 21 

4.3 Future Performance between Realized-Gains and Unrealized-Gains Groups ... 22 

5. Conclusion and Further Research ........................................................................ 24 

5.1 Conclusion .......................................................................................................... 24 

5.2 Suggestion for Further Research ........................................................................ 24 

References ................................................................................................................... 25 

 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i Univ

ers
i t

y

IV 

 

List of Tables 

Table 1. Summary Statistics for Major Characteristics of Mutual Funds ........................ 27 

Table 2. Disposition Effect Coefficient by Number of Outflow Funds ........................... 29 

Table 3. Disposition Effect Coefficient by Amount of Outflow Funds ........................... 31 

Table 4. Observations in 2-way Sorted Portfolios ........................................................... 33 

Table 5. Expense Ratios between Inflow and Outflow Portfolios ................................... 34 

Table 6. The Relationship between Fund Flow and Expense Ratio ................................. 36 

Table 7. Future 12-month Returns for Different Fund Flow Portfolios ........................... 39 

Table 8. Future 12-month Style Adjusted Returns for Different Fund Flow Portfolios .. 41 

 

  

 

 

 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i Univ

ers
i t

y

1 

 

1. Introduction 

 

Financial market is getting bigger and more investment tools have been designed. 

Individual investors can not only directly invest in stock, but also rely on professional managers. 

The mutual fund industry has experienced an enormous growth in terms of total assets under 

management and numbers of mutual funds. French (2008) presents that individual investors 

hold 21.5% of the market in 2007, compared with 47.9% in 1980. In the meanwhile, investors’ 

mutual funds holdings grow from 4.6% to 32.4%. Namely, the decrease of directly holding of 

the market is met with the increase of holding on mutual funds. This implies that mutual fund 

is taking its role in financial markets. Although some studies (Jensen, 1968; Gruber, 1996) state 

that mutual funds on average perform worse than the market, this industry still attracts many 

investors. 

My study focuses on mutual fund investors’ selling strategy and whether they are rational. 

In the traditional financial theory, rationality is one of the most important hypotheses. Efficient 

market hypothesis suggests that when market is efficient, all related information of security 

reflects on its price. Investors cannot earn abnormal return by public information. Although 

there are some irrational investors in the market, the market price of security cannot be affected 

by their stochastic transaction. Although security price may bias from its intrinsic value for a 

short period, arbitrage investors and market will force the price back to its true value. 

A large number of studies are built on efficient market hypothesis. However, after 1980, 

many studies find out anomalies in the market. Some financial researchers cast doubt on 

traditional financial theory and start to study the behavior of investors. They try to explain the 

decision-making process of investors from the aspect of psychology. 

The behavior that individual investors tend to hold losing stock for long time and sell 

winning stock too early has been documented widely by previous papers and termed it as the 
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disposition effect. Kahneman and Tversky (1979) proposed the prospect theory that are widely 

used to explain this irrational behavior. The theory assumes that investors use value function 

when dealing with gains and losses. When investors face gains, the value function is concave. 

In contrast, the value function is convex when investors face losses. This implies that investors 

are more risk-loving when stock value depreciates and tend to hold losing stock for longer 

period; they are risk-averse when stock value appreciates and tend to realize gains earlier to 

avoid any downside risk. 

Disposition effect has been documented not only on individual stock investors (Shefrin 

and Statman, 1985; Odean, 1998; Ferris et al., 1988; Weber and Camerer, 1998; Shapira and 

Venezia, 2001; Grinblatt and Keloharju, 2001), but also on institutional traders. Locke and 

Mann (2005) find that professional futures investors hold gains significantly shorter than losses, 

and investors who holds large potential losing position have less chance to success in the future. 

Coval and Shumway (2005) show strong evidence that Chicago Board of Trade traders are 

highly losses-averse. Shapira and Venezia (2001) analyze data of major Israeli brokerage house 

and show that the disposition effect exhibits among both individual investors and professional 

investors. Garvey and Murphy (2004) find the evidence that American proprietary stock trading 

teams tend to realize their gains too early and hold losing position for too long which reduced 

their profitability. Jin and Scherbina (2011) demonstrate that new mutual fund managers tend 

to realize inherited loser which implied that previous fund managers were unwilling to realize 

potential losing position. Wermers (2003) shows that the disposition effect may make losing 

funds’ managers reluctant to sell the losing stocks and lead their funds underperformed. 

Although many papers show that professional investors have the disposition effect, Cici (2010) 

indicates that most American equity mutual funds exhibit a weak disposition effect. Annaert et 

al. (2008) does not support the hypothesis of the disposition effect among mutual fund samples. 

Previous studies show that individual stock investors have the disposition effect, and some 
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documents find the evidence of mutual fund managers with the same behavior. They tend to 

sell winner positions too early and hold losers too long. Since mutual funds are one of the 

rapidest growing financial intermediary, my study tries to investigate if mutual fund investors 

have the tendency to sell winner too early and their rationality of decision-making. The 

empirical results show that some mutual fund investors do realize their positions with positive 

returns. However, this behavior may be motivated by the higher expense ratios of mutual funds. 

Furthermore, high-return mutual funds realized by investors do not outperform unrealized high-

return mutual funds still held by investors. 

The remainder of this paper is organized as follows: Section 2 describes the previous 

literature and hypotheses development. Section 3 describes data and methodology. Section 4 

describes empirical results. Section 5 provides conclusion of this study. 
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2. Literature Review 

 

2.1 Fund Performance and Fund Flow 

 

There are several academic papers that have documented the positive relationship between 

fund performance and fund flows. That is to say, mutual fund flows are highly depend on past 

fund performance. Moreover, some studies show that investors have stronger tendency to 

purchase winner funds than sell losing position. 

Sirri and Tufano (1998) use open-end equity data from December 1970 to December 1990 

purchased from ICDI (Investment Company Data Institute). The sample contains different 

objective categories: long-term growth, growth and income and aggressive growth funds. They 

rank fund returns into quintile and used multiple linear regression for analyzing. They show 

that mutual fund clients make their investment decisions according to past performance. There 

is a positive relationship between fund past performance and fund flows and the result is 

stronger when past performance belongs to highest group. Chevalier and Ellison (1997) 

document the relationship between funds past performance and funds flows makes mutual fund 

companies modify their portfolios riskiness. They suggest that the reason of high inflow is 

previous remarkable performance. When fund past performance is superior, fund net flow 

increase enormously. Fund net flow decrease hugely when past performance is poor. They also 

show that mutual fund age matter. Younger funds that exist less than two years have stronger 

positive nonlinear relationship than those that exist for more than ten years. Ippolito (1992) 

obtains yearly data of 143 mutual funds from 1965 to 1984. He uses pooled regression and finds 

that fund performance and fund flow exist significantly positive relationship. In other words, 

investors will invest in funds with high past performance and redeem poorly performing funds. 

Gruber (1996) uses common stock funds from 1985 to 1994. He suggests that the flow of new 
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money into well performing funds is greater than the outflow of poorly performing funds. He 

also shows that funds future performance is predictable from past performance. 

 

2.2 Disposition Effect  

 

There are numerous studies show that investors have tendency to realize gaining position 

and hold losing position, which hurts overall investment performance. This bias in behavior 

finance is termed as the disposition effect. However, if the decision of realizing gains and 

holding losses is based on rational valuation, this tendency may not be seen as a bias. 

Shefrin and Statman (1985) examine American investor’s decisions to realize gains and 

losses in real-world financial market from 1961 to 1981. They find that investors tend to hold 

losers too long and sell winners too early. They term this behavior the disposition effect. They 

try to use prospect theory, which was proposed by Kahneman and Tversky (1979), to explain 

investors' behavior. The theory judges that investors use value function when dealing with gains 

and losses. The value function is concave when investors face gains and convex when investors 

face losses. That is to say, investors are risk-averse when stocks value appreciate and tend to 

realize winning position in case of any risk of losing value. On the contrary, they are risk-loving 

when stocks value depreciate and prefer to hold losing position than realize losses. 

Some studies show that stock investors have disposition effect. They do have tendency to 

realize winners early and hold losers. Odean (1998) examine 10,000 accounts’ trading records 

from a large discount brokerage house from 1987 to 1993. The study tests whether investors 

tend to sell winners too early and hold losers for too long. He demonstrates that individual 

investors have a significant preference for realizing gains rather than losses. Grinblatt and 

Keloharju (2001) analyze both retail and institutional Finnish stock investors’ daily trading data 

from December 27, 1994 through January 10, 1997. They use logit regression to identify buying 
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and selling transactions. They find that investors are not willing to realize their losing position. 

Weber and Camerer (1998) design an experience to test if subjects have disposition effects. 

They take university students as experience subjects, who are allowed to buy or sell shares in 

six risky assets during 14 periods. They define disposition effect coefficient as (S+ − S−)/ 

(  S+ + S− ).1  The result shows that investors exhibit disposition effects. Subjects do have 

tendency to sell winner and hold loser. Lakonishok and Smidt (1986) use abnormal trading 

volume data from NYSE and Amex stocks during 1968 to 1982. They compare monthly stock 

price to previous five, eleven, twenty-three, and thirty-five month stock price. They use 

regression model to measure monthly stock price change and trading volume relationship to get 

abnormal monthly turnover rate. They show that American individual stock investor have 

disposition effect. Ferris et al. (1988) obtain American thirty stocks price and volume data from 

December 1981 to January 1985. Investors have disposition effects if the price and volume have 

positive relationship. They show that investors have disposition effects by using regression 

model.  

Several studies focus on professional investors’ disposition behavior. Locke and Mann 

(2005) examine whether professional futures traders have ability to avert the irrational 

behaviors discovered among individual investors. They find that professional investors hold 

losses significantly longer than gains, and who hold large potential losses position have less 

chances to succeed in the future. Coval and Shumway (2005) show strong evidence that 

Chicago Board of Trade traders are highly loss-aversion. Experiencing morning loss make 

traders assume more afternoon risk compared with experiencing morning gains. This makes 

them do price setting trades more frequently. That is to say, these traders become risk-loving 

when facing losses. Shapira and Venezia (2001) compare the behavior of investment decision-

making between individual investors and those whose accounts are managed by brokerage 

                                                      
1 Weber and Camerer (1998) disposition effect coefficient is described in section 3.2.1. 
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professionals in a major Israeli brokerage house. They suggest that the disposition effect is 

discovered not only in individual investors, but also professional investors, although the effect 

is weaker for the later. Garvey and Murphy (2004) analyze the data from American proprietary 

stock trading team. They find the evidence that these traders tend to realize their gains too early 

and hold losses for too long which reduce their profitability. Jin and Scherbina (2011) 

demonstrate that new mutual fund managers tend to realize inherited loser, and this tendency is 

strong when they are hired from external. This behavior implies that previous fund managers 

are unwilling to realize potential losing position. Additionally, they find evidence that these 

new fund managers improve fund performance after realized the previous losses. Wermers 

(2003) assumes that disposition effect may make losing-funds managers reluctant to realize the 

losing stocks. This tendency makes their funds underperformed. Cici (2010) indicates that most 

American equity mutual funds exhibit weak disposition effect. Furthermore, those funds that 

are disposition-prone perform worse than others. Annaert et al. (2008) does not support the 

hypothesis of the disposition effect among mutual fund samples. 

 

2.3 Hypothesis Development  

 

Many studies find evidence that the disposition effect exist on individual stock investors 

and mutual fund managers, making their overall investing performance unfavorable. However, 

there are few studies indicate whether the disposition effect exist on mutual fund investors. 

Thus, my study tries to investigate if mutual fund investors have the same tendency. 

Considering that there is a difficulty of getting individual transaction records, my study focuses 

on mutual fund investors’ selling decision, specifically on their selling behavior when facing 

winning position. If they realize gains too early, we may assume some of them have disposition-

prone investing strategy. 
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At first, I test whether mutual fund investors realize their position when they face gains 

and reluctant to realize losses. Previous studies show that fund performance and fund flows 

have positive relationship. Mutual fund investors purchase past winner and sell past loser. This 

makes fund flows increase based on past outstanding performance. That is, investors’ selling 

decision appear stronger when they face losses.  

However, disposition effect shows that investors tend to realize gains early. If some mutual 

fund investors also have tendency to realize gains early and reluctant to realize losses, we may 

assume that some of them have disposition bias. I consider two possible outcomes. 

 

Hypothesis 1 a. Mutual fund investors tend to realize their position when they experience 

positive return. 

Hypothesis 1 b. Mutual fund investors do not realize their position when they experience 

positive return. 

 

If H1b cannot be rejected, the outcome will be consist with previous studies. Fund past 

performance and fund flow have positive relationship, investors purchase fund when fund have 

positive return. On the contrary, if H1a cannot be rejected, we may assume that there are some 

investors tend to realize gains and make fund experience outflow. Moreover, if their selling 

decision is not based on rational factors, it’s more likely they are disposition-prone investors. 

 Secondly, I test the hypothesis to see whether there is any reasonable factor causing their 

selling decision. If investors do realize their positions when they experience positive return and 

there are no rational factors to explain their behavior, we may take it as a clue that investors 

make selling decision because they are more risk-adverse. They do not want to suffer for any 

possibility of losing, or gaining less than present position. In contrast, if mutual fund investors 

who sell winner funds have reasonable reason, taking expense ratio as an example, they may 
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concern holding cost in their investment strategy. This may imply that mutual fund investors 

are not irrational and they have less possibility of having behavior bias. I consider two outcomes.  

 

Hypothesis 2 a. The outflow of mutual fund with better previous performance is not 

affected by expense ratio. 

Hypothesis 2 b. The outflow of mutual fund with better previous performance is affected 

by expense ratio. 

 

Furthermore, I test the future performance of winner mutual funds which are realized by 

investors to examine their rationality. I consider two outcomes. 

 

Hypothesis 3 a. Mutual funds which experienced better performance and net outflows will 

have better performance in the following one year. 

Hypothesis 3 b. Mutual funds which experienced better performance and net outflows will 

not have better performance in the following one year. 

 

If realized-gains funds’ future performances are better than unrealized-gains ones, we may 

assume that investors who realized gains do not value the possibility of future outstanding 

performance. They have higher chances to be irrational investors who realized gains early 

because of behavior bias. On the contrary, if realized-gains funds’ do not outperform than other 

funds, then we may suggest that investors have ability to distinguish fund’s future outlook. The 

reason that they realize gains is because they are rational enough to value fund future movement.  
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3. Data and Methodology 

 

3.1 Data  

 

To test above hypotheses, I obtain data from Center for Research in Security Prices (CRSP) 

mutual fund database, which contains fund monthly total net asset, monthly fund return2 and 

characteristics. In my sample, I only include U.S mutual funds from 1992 to 2014. Since CRSP 

database reports fund information by share class, I aggregate different share classes into value-

weighted fund-level variables. For calculating past fund performances, sample should include 

past 12 months raw return, past 12 month market return, past 12 months CAPM alpha, past 12 

months three factors alpha, and past 12 months four factors alpha.3 For calculating future fund 

performances, sample should include future 12 months raw return, future 12 months market 

return, and style average return of future 12 months. Thus, the sample should have at least 12 

months past performances and future 12 months performances. Furthermore, to observe overall 

investors trading direction, I apply four types of flow calculations. Thus, my sample must 

contain fund flow information. Expense ratio is the percentage of total investment that 

shareholders pay for fund’s operating expenses, which include 12b-1 fees. The calculation of 

load fee is according to Khorana, Servases, Tufano (2009) which apportion total load fee over 

investors 5 years holding period. After deleting missing observations, major variables are 

winsorized if the data are below 2.5% and upper 97.5%. 

The sample consists of 6,001 mutual funds and 716,703 fund months from 1992 through 

2014. Table 1 presents summary statistics for the full sample of 6,001 funds.  

(Insert Table 1 about here.) 

                                                      
2 Return is adjusted after expense ratio. 

3 Variables of SMB, HML, and UMD are obtained from Kenneth French’s Website. 

(http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/). 
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3.2 Methodology 

 

Several studies show that stock investors have tendency to realize gains too early and hold 

losses too long. My study tries to investigate whether mutual fund investors have same tendency 

to realize gains earlier. I build up three hypotheses to test whether they realize gains too early. 

The following section is the methodology to test hypotheses. Then I will describe the definition 

of each component that I use to test hypotheses. 

 

3.2.1 Methodology to Test Hypothesis 1  

 

The best way to identify whether mutual fund investors have tendency to realize gains 

early and hold losses is to get their account transaction records. To observe the relationship 

between their holdings of winner (loser) funds. However, I cannot get the information of 

investors’ accounts, I refer to the disposition effect coefficient proposed by Weber and Camerer 

(1998) to test whether mutual fund investors have disposition effect. Weber and Camerer (1998) 

define disposition effect coefficient 𝛼 as the following formula. 

𝛼 =
𝑆+−𝑆−

𝑆++𝑆−
   (1) 

where 𝑆+ is the number of sales if stock price has increased in the last period. 𝑆− is the 

number of sales if the stock price has decreased in the last period. If the disposition effect 

coefficient 𝛼 is positive, it represent that investors tend to sell gains then loss, and there is the 

existence of disposition effect. When investors only sell their gaining position, disposition 

effect coefficient α=1, which implies strong disposition-prone behavior. 

Weber and Camerer (1998) use it to test stock investors' disposition effect. I redefine the 

model to test whether I can observe disposition effect among mutual fund investors. 

𝛼 =
𝑀𝑖,𝑡−𝑗

+−𝑀𝑖,,𝑡−𝑗
−

𝑀𝑖,𝑡−𝑗
++𝑀𝑖,𝑡−𝑗

−         (2) 
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where Mi,t−j
+= past j period had positive return, present period number (amount) of 

mutual fund outflow. Mi,,t−j
− = past j period had negative return, present period number 

(amount) of mutual fund outflow. 

I use mutual fund flow to represent mutual fund investors' trading direction. 4  Fund 

outflow means that the overall investor realized their gains (losses). Fund inflow assumes that 

existing investors hold or purchase more on their funds or there are some external investors 

purchase the fund. I use both number and amount of outflow funds to examine coefficient 𝛼. 

This can double examine the strength of the disposition effect.  

I use past fund performance to represent total gains (losses) during a specific period.5 I 

use past 1, 6, 12 and 36 monthly raw return to represent overall profit. I define realized gains 

when individual investors have positive past return and recent fund outflow. When investors 

have negative past return and fund outflow, I define it as realized losses. Furthermore, I use 

abnormal return as a second presentation of investors’ position. When abnormal return is greater 

than zero, investors are adequately compensated for the risk that they take, and vice versa.  

 Using positive (negative) return and fund outflow can briefly show investors investing 

direction when they're experiencing gains (losses). Furthermore, I rank both past performance 

and fund flows into quintile. Return rank=1 represents that the funds have lowest past return 

compare to other funds. Fund flow rank=1 represents that the funds have the highest fund 

outflow compare to other funds. 

Return rank=5 and flow rank=1 represents that in the highest past return group, portion of 

overall investors who have the strongest redemption. In other words, mutual fund investors sell 

their winner positions. To be more specifically, in the highest outflow group (flow rank=1), if 

we can observe the number of the highest past return (return rank=5) is greater than the lowest 

past return group (return rank=1), we may infer that investors tend to sell winning positions or 

                                                      
4 The definition of fund flows are described in section 3.2.4. 
5 The measurement of past performances are described in section 3.2.5. 
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do not tend to sell losing positions. This may suggest that investors have tendency to sell gains 

earlier than they sell losses. We may assume it as the disposition-prone behavior. 

On the contrary, previous studies show that there is a positive relationship between fund 

past performance and fund flow. Theoretically, at the highest past return group (past return 

rank=5), fund flow should be more concentrated at flow rank=4 or 5 (strongest inflow). 

However, if there is no significant difference, we may infer that some investors have tendency 

to realize gains. 

 

3.2.2 Methodology to Test Hypothesis 2 

 

To test hypothesis 2, I use univariate analysis to see if investors’ selling decision is based 

on rational factor. I compare the difference of expense ratio between outflow funds (flow rank=1) 

and inflow funds (flow rank =5) within the past highest return group (return rank=5). If outflow 

funds’ expense ratio is significantly greater than inflow funds, we may assume that investors 

realize gains because of higher holding cost. If they sell their positons because they consider 

the holding cost, they are less likely to be irrational investors and less likely to realize gains too 

early. On the contrary, if there is no rational factor to explain their behavior of realizing gains, 

there is a higher possibility that their decisions are irrational and more likely they realize gains 

too early. Moreover, I use multiple regression to explain the reason for fund outflow.  

 

𝐹𝑙𝑜𝑤𝑖,𝑡 = 𝛼 + 𝛽1𝐹𝑙𝑜𝑤𝑖,𝑡−1 + 𝛽2𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−𝑗 + 𝛽3𝑒𝑥𝑝𝑖,𝑡−1 + +𝛽4𝑙𝑜𝑎𝑑𝑖,𝑡−1 + 𝛽5𝑀𝑇𝑁𝐴𝑖,𝑡−1 

+𝑦𝑒𝑎𝑟 𝑓𝑖𝑥𝑒𝑑 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑠𝑡𝑦𝑙𝑒 𝑓𝑖𝑥𝑒𝑑 𝑑𝑢𝑚𝑚𝑖𝑒𝑠  (3) 

𝐹𝑙𝑜𝑤𝑖,𝑡 = 𝛼 + 𝛽1𝐹𝑙𝑜𝑤𝑖,𝑡−1 + 𝛽2𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−𝑗 + 𝛽3𝑒𝑥𝑝𝑖,𝑡−1 + 𝛽4𝑙𝑜𝑎𝑑𝑖,𝑡−1 + 𝛽5𝑀𝑇𝑁𝐴𝑖,𝑡−1 

+𝛽6𝑅𝑒𝑡𝑢𝑟𝑛𝑖 ∗ 𝑒𝑥𝑝𝑖,𝑡−1 + 𝑦𝑒𝑎𝑟 𝑓𝑖𝑥𝑒𝑑 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑠𝑡𝑦𝑙𝑒 𝑓𝑖𝑥𝑒𝑑 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 (4) 
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where Flowi,t is the fund flow of fund i at month t.6 Returni,t−j is prior j period performance 

of fund i, including raw return and adjusted return.7  expi,t−1 is the ratio of total investment that 

shareholders pay for fund’s operating expenses of fund i at prior period. loadi,t−1 is the load 

fees of fund i at prior period. MTNAi,t−1 is the total amount under management of fund i at 

prior period, in millions of dollars. 

I use the first regression to observe the effect of expense ratios and fund prior performances 

on present fund flows. Fund prior performances should have positive influence to present fund 

flows, while expense ratio should have negative impact to present fund flow. I add the 

interacting variable 𝑅𝐸𝑇𝑖 ∗ 𝑒𝑥𝑝𝑖,𝑡−1 to the second regression. If investors want to realize their 

positive positions, the action needs higher expense ratio as a motivated factor. Thus the 

coefficient 𝛽6 should be negative. In that case, I may assume that the reason that fund investors 

realize gains is because mutual funds have higher expense ratio. 

 

3.2.3 Methodology to Test Hypothesis 3 

 

The final step is to examine the future performance of those high return outflow funds.8 

In the group of highest past return (return rank=5), I examine difference of future performances 

between outflow funds and inflow funds. If high past return and outflow group's (return rank=5, 

flow rank=1) future performance is better than high past return and inflow group (return rank=5, 

flow rank=5), we may assume that investors do not value future outlook of funds and realize 

gains too early. However, if outflow (flow rank=1) funds’ future performance is worse than 

inflow funds (flow rank=5) within highest past performance group, we may infer that investors 

are rational enough to value future performance.  

                                                      
6 The calculation of 𝐹𝑙𝑜𝑤𝑖,𝑡  is described in section 3.2.4. 
7 The calculation of 𝑅𝑒𝑡𝑢𝑟𝑛𝑖 is described in section 3.2.5. 
8 The measurement of future performances are described in section 3.2.6. 
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3.2.4 Definition of Fund Flows 

 

I calculate four types of fund flow. One of the calculations of mutual fund flows is followed 

by the one used in previous literature (Patel, et al, 1994; Sirri and Tufano, 1998; Jian and Wu, 

2000). The calculation assumes that the new money is collected at the end of the month, and 

existing investors put dividend back in fund at the end of the month. Therefore, mutual fund 

raw flows at time t equals to the change of total net assets from the period t-1 to the end of time 

t after adjusting for mutual fund monthly raw return. Since the size of mutual fund may affect 

mutual fund flow, I scale the raw flows by fund’s prior period size in second fund flow 

calculation. 

Furthermore, I apply two abnormal fund flow calculations to represent the overall fund 

flow direction. The third fund flow is present fund flow minus past 12 months average fund 

flow. This calculation can observe the direction of same fund and if it has extra fund outflow 

(inflow) in this month. The fourth calculation is present fund flow minus same style average 

flow. This measurement allow me to observe the fund flow direction compared with the same 

style fund flow trend. 

 

𝐹𝑢𝑛𝑑  𝐹𝑙𝑜𝑤1 = 𝑀𝑇𝑁𝐴𝑖,𝑡 − 𝑀𝑇𝑁𝐴𝑖,𝑡−1 ∗ (1 + 𝑀𝑅𝐸𝑇𝑖,𝑡) (5) 

𝐹𝑢𝑛𝑑  𝐹𝑙𝑜𝑤2 =
𝑀𝑇𝑁𝐴𝑖,𝑡−𝑀𝑇𝑁𝐴𝑖,𝑡−1∗(1+𝑀𝑅𝐸𝑇𝑖,𝑡)

𝑀𝑇𝑁𝐴𝑖,𝑡−1
  (6) 

𝐹𝑢𝑛𝑑  𝐹𝑙𝑜𝑤3 = 𝑀𝑇𝑁𝐴𝑖,𝑡 − 𝑀𝑇𝑁𝐴𝑖,𝑡−1 ∗ (1 + 𝑀𝑅𝐸𝑇𝑖,𝑡) 

−𝑝𝑟𝑖𝑜𝑟 12 𝑚𝑜𝑛𝑡ℎ𝑠 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝐹𝑢𝑛𝑑  𝐹𝑙𝑜𝑤𝑖,𝑡 (7) 

𝐹𝑢𝑛𝑑  𝐹𝑙𝑜𝑤4 = 𝑀𝑇𝑁𝐴𝑖,𝑡 − 𝑀𝑇𝑁𝐴𝑖,𝑡−1 ∗ (1 + 𝑀𝑅𝐸𝑇𝑖,𝑡) 

−𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝐹𝑢𝑛𝑑 𝑆𝑡𝑦𝑙𝑒 𝐹𝑙𝑜𝑤𝑖,𝑡 (8) 

where MTNAi,t−1 is fund i monthly total net asset of prior period. MRETi,t is fund i monthly 

return at time t. 
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3.2.5 Measure of Fund Previous Performance 

 

I use five ways to measure the mutual fund past performances. The first one is fund raw 

return. I use past 1, 6, 12 and 36 months compounding return to present fund performance. The 

second is mutual fund past 12 months raw return adjusted for past 12 months market return. 

This computation gets the result of fund past excess return compares to the market. The third 

computation is based on the Capital Asset Pricing Model (CAPM) to get abnormal return. In 

the fourth and the fifth measure of performances, I use three factor model and four factor model, 

which are described in Fama and French (1993) and Carhart (1997). Compared to single index 

model, Fama and French (1993) 3 factors model adds two risky factors, size and book to market 

to give better explanation of fund performance. Furthermore, Carhart (1997) add a forth factor, 

momentum to better estimate fund performance. I calculate both past 12 months and 36 months 

alpha in CAPM, three factors and four factors model. The models are given 

 

𝑀𝑎𝑟𝑘𝑒𝑡 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 =  𝑅𝑖,𝑡 − 𝑅𝑚,𝑡 (9) 

𝑅𝑖,𝑡 − 𝑅𝑓,𝑡 = 𝛼i,capm + 𝛽1,capm,𝑖(𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) + 𝑒𝑖,𝑡 (10) 

𝑅𝑖,𝑡 − 𝑅𝑓,𝑡 = 𝛼i,three−factor + 𝛽1,three−factor,𝑖(𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) + 𝛽2,three−factor,𝑖𝑆𝑀𝐵𝑡 

+𝛽3,three−factor,𝑖𝐻𝑀𝐿𝑡 + 𝑒𝑖,𝑡   (11) 

𝑅𝑖,𝑡 − 𝑅𝑓,𝑡 = 𝛼i,four−factor + 𝛽1,four−factor,𝑖(𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) + 𝛽2,,four−factor,𝑖𝑆𝑀𝐵𝑡 

+𝛽3,,four−factor,𝑖𝐻𝑀𝐿𝑡 + 𝐵4,,four−factor,𝑖𝑈𝑀𝐷𝑡 + 𝑒𝑖,𝑡 (12) 

where Ri,t = return on fund i in month t, Rf,t= the risk free rate9 in month t, Rm,t= the return 

on a market portfolio10 in month t, SMBt= return on portfolios of small cap minus a large cap 

portfolio in month t, HMLt =return on portfolios of high minus low book-to-market stocks in 

                                                      
9 Rf,t is the one-month Treasury bill rate obtained from Ibbotson Associates. 
10 Rm,t is calculated as the value-weight return on all NASDAQ, AMEX, and NYSE stocks from CRSP 

database. 
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month t, UMDt= the rate of return on portfolio of high minus low momentum in month t. 

Thus, we can get 5 measure of prior performances.  

 

 𝑃𝑟𝑖𝑜𝑟 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒1 = 𝑅𝑖,𝑡 (13) 

 𝑃𝑟𝑖𝑜𝑟 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒2 = 𝑀𝑎𝑟𝑘𝑒𝑡 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 (14) 

 𝑃𝑟𝑖𝑜𝑟 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒3 = 𝛼i,capm (15) 

 𝑃𝑟𝑖𝑜𝑟 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒4 = 𝛼i,three−factor (16) 

 𝑃𝑟𝑖𝑜𝑟 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒5 = 𝛼i,four−factor (17) 

 

3.2.6 Measure of Fund Future Performance 

 

I use four measurements to get fund future performance. The first one is fund future 12 

months compounding return. The second is market adjusted return. I calculate fund future 12 

months compounding return minus market future 12 months compounding return to see fund 

performance. The third and fourth are fund style adjusted return. Fund future 12 months 

compounding return minus same style future 12 months average return or weighted average 

return.  

 

𝐹𝑢𝑡𝑢𝑟𝑒  𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒1 = 𝑅𝑖,𝑡+12  (18) 

𝐹𝑢𝑡𝑢𝑟𝑒  𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒2 = 𝑅𝑖,𝑡+12 − 𝑅𝑚,𝑡+12  (19) 

𝐹𝑢𝑡𝑢𝑟𝑒  𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒3 = 𝑅𝑖,𝑡+12 − 𝑅𝐴𝑣𝑔 𝑠𝑡𝑦𝑙𝑒,𝑡+12 (20) 

𝐹𝑢𝑡𝑢𝑟𝑒  𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒4 = 𝑅𝑖,𝑡+12 − 𝑅 𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝐴𝑣𝑔 𝑠𝑡𝑦𝑙𝑒,𝑡+12 (21) 

where Ri,t+12 = return on fund i in next 12 months, Rm,t+12 = the return on a market portfolio 

in next 12 months, RAvg style,t+12 = the average return on same style funds in next 12 months, 

R Weighted Avg style,t+12 = the weighted average return on same style funds in next 12 months. 
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4. Empirical Results  

 

4.1 Investors Selling Decision  

 

H1 states whether investors tend to realize their position when experiencing positive return. 

The first problem in testing H1 is that I do not have individual investor account information. I 

cannot observe their mutual fund holdings. Therefore, I apply Weber and Camerer (1998) 

disposition effect coefficient 𝛼. 

 Table 2 shows the number of outflow funds of past positive (negative) performances 

groups and the difference between them. In Table 2 Panel A, there are 278,128 number of 

outflow funds with past 12 months positive raw return in Flow 1 group. Its disposition effect 

coefficient  𝛼  = 0.44, implying that when investors hold funds for 12 months, they have 

tendency to realized gaining position rather than losing position. The disposition effect 

coefficient 𝛼 = 0.48 (t-statistic = 13.28) when I use t statistic to test the disposition effect 

coefficient of total sample periods. 

(Insert Table 2 about here.) 

As I mentioned earlier, I use both number and amount of outflow funds to test disposition 

coefficient. Table 3 presents the amount of outflow funds of past positive (negative) 

performances groups. Table 3 Panel A shows that the past 12 months positive return group has 

2,960,937 million of outflow (in Flow 1), and the overall disposition effect coefficient 𝛼 = 0.43. 

Even when I use t statistic to test the level of significance, the disposition effect coefficient α 

=0.45 (t-statistic = 11.78) is significantly greater than zero. According the original definition, 

mutual fund investors realize their position when they experience positive raw return. The 

results hold for all raw return group. That is to say, if investors gains (losses) depend on past 1, 

6, 12, 36 months raw return, they have tendency to realize gains more than realize losses. Since 
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the calculations of Flow 1 and Flow 2 are similar (scaled difference), the numbers of outflow 

funds are the same and so is the disposition effect coefficient 𝛼. 

(Insert Table 3 about here.) 

The second fund past performance that I observe is adjusted return, including market 

adjusted return and abnormal returns (alpha). Abnormal returns are the representation of fund 

risk-adjusted performances, and they are calculated from CAPM, three-factor, and four-factor 

models. Abnormal return could show whether mutual fund investors are adequately 

compensated for the risk that they take. We can see in Table 2 Panel B that the group of past 12 

months CAPM alpha have overall disposition effect coefficient  𝛼 = -0.15. The mean of 

disposition effect coefficient 𝛼 is -0.18 (t-statistic= -10.93). Table 3 Panel B shows that the 

same group have disposition effect coefficient 𝛼 = -0.20 and mean -0.22 (t-statistic= -12.50). In 

contrast to the result of past raw return, groups of past adjusted return do not have disposition 

effect coefficient greater than zero. 

Using Weber and Camerer (1998) disposition effect coefficient 𝛼 briefly show mutual 

fund investors selling direction. If they just focus on fund raw return, the results may suggest 

that they have disposition effect. That is, they may tend to realize their winner position and 

reluctant to sell losses. However, if I take adjusted performance as investors' consideration of 

selling strategy, the results show that the number and the amount of outflow fund of positive 

adjusted return are less than negative adjusted return. This is to say, I cannot observe 

disposition-prone behavior in those groups.  

Simply applying Weber and Camerer (1998) disposition effect coefficient 𝛼 may not have 

sufficient evidence of investors’ tendency to realize positive return. Thus, I further rank past 

return (raw return and adjusted return) and fund flow into quintile. Table 4 shows all groups’ 

percentage. For past 12 months raw return and the calculation of Flow 1, the highest return 

(return rank=5) have 13.27% of strongest outflow funds (flow rank=1) and 33.59% of strongest 
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inflow funds (flow rank=5). The lowest return (return rank=1) has the 25.94% of strongest 

outflow funds (flow rank=1) and 11.01% of strongest inflow funds (flow rank=5).  

(Insert Table 4 about here.) 

Besides 12 months raw return, I calculate the percentage of past 1, 6, and 36 months raw 

return, past 12 months market adjusted return, past 12 and 36 months CAPM, three factors, and 

four factors alpha. In general, I cannot observe that in the strongest redemption group (fund 

flow rank=1), the number of highest past return (return rank =5) is greater than negative return 

group (return rank=1). Thus, I cannot infer that investors tend to sell winning position rather 

than losing position. I may not assume mutual fund investors have disposition-prone behavior.  

This result seems consistent with previous studies that past performance and flow exist a 

positive relationship. Higher past return do generate more inflow compared to other low return 

groups. If past high return groups strongly generate inflow, fund flow should be more 

concentrate at inflow funds (flow rank=4 or flow rank= 5), and the observation of outflow group 

(flow rank =1) should be very small. However, we can observe that in the calculation of Flow 

4, the group of highest raw return has 20.04% of strongest outflow funds. Moreover, when I use 

different measurement of past performances, the smallest percentage of the strongest outflow 

fund within the highest return group is 12.46%, which showed up in the measurement of past 

12 months raw return. This result indicate that there are at least 12.46% of investors sell their 

high-return position among different measurement of past performances.   

To sum up, if I only use Weber and Camerer (1998) disposition effect coefficient 𝛼, and 

past positive (negative) raw return to represent investors’ gaining (losing), investors seem to 

redeem their positive return funds. If I take adjusted return as investors’ consideration of selling 

decision, they do not seem to prefer realizing positive adjusted returns over negative ones. That 

is to say, I cannot infer that fund investors sell more mutual funds with positive returns than 

those with negative returns from empirical results. Therefore, I rank performances and flows 
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into quintile. In general, mutual fund investors do not seem to exhibit strong tendency to realize 

gains and hold losses. However, there are some mutual fund investors tend to realize their 

positions when they experience high return. That is to say, there may be some disposition-prone 

mutual fund investors that realize their winner position when experiencing outstanding fund 

performance.  

 

4.2 The Effect of the Expense Ratio on Selling Decisions 

 

At first, I use univariate analysis to test hypothesis 2. I compare the difference of expense 

ratio between highest outflow funds (flow rank=1) and highest inflow funds (flow rank=5) 

within the past highest return group (return rank=5). Table 5 presents different types of return 

and flow’s results. There are 4 types of flow calculation and 11 past fund performances. In Table 

5 Panel A, for the group of past 12 months raw return in Flow 1, the expense ratio is 0.032% 

higher for strongest outflow funds (t-statistic=2.52). Similar results are presented in Table 5 

Panel B for adjusted return groups. 

(Insert Table 5 about here.) 

In general, expense ratio is higher for strongest outflow funds group compared with the 

strongest inflow funds groups. I may infer that the expense ratio is one of the key factors of 

fund investors’ selling decision. There are higher chances that investors are rational if their 

selling decision is based on reasonable concern. That is to say, there is less possibility of fund 

investors to sell winner too early. 

Moreover, I use multiple regression to explain the reason causing fund outflow. Table 6 

Panel A presents result of the first regression with past 12 month raw return, past 12 months 

CAPM, three-factor, and four-factor abnormal returns. We can see that in the calculation of 

Flow 1, past 12 months return has a coefficient of 8.10 (t-statistic=49.21), indicating that it has 
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positive influence on present fund flow; expense ratio has negative coefficient of -132.20 (t-

statistic=-18.27), indicating that expense ratio has negative impact on present fund flow. Higher 

expense ratio brings more fund outflow. The results are similar among different type of 

performances or flows. 

(Insert Table 6 about here.) 

To see the interaction effect between return and expense ratio, I add the interacting variable 

𝑅𝑒𝑡𝑢𝑟𝑛𝑖, ∗ 𝑒𝑥𝑝𝑖,𝑡−1 to the second regression. Table 6 Panel B shows the results of past 12 

months raw return, and abnormal returns from CAPM, three-factor, and four-factor models. We 

can observe that in the Flow 1 and past 12 months raw return, the coefficient 𝛽6 is -740.27 (t-

statistic =-22.71). We know that past positive performance generates fund inflow. If investors 

sell their positive positions and fund is experiencing outflow, we assume that the reason is 

higher expense ratio. I get similar results even when using past 1, 6, 36 months raw return, past 

12 months market adjusted return and past 36 months abnormal returns. In short, I assume 

investors who realize their positive positions are affected by higher expense ratio. In that case, 

investors’ decisions seem to be made based on reasonable consideration of holding cost. 

 

4.3 Future Performance between Realized-Gains and Unrealized-Gains Groups 

 

The final step is to examine the difference of future performance between outflow funds 

(flow rank=1) and inflow funds (flow rank=5) within the highest return groups (return rank=5). 

I compare future raw return, future market adjusted return, and future style adjusted return. 

Table 7 presents the future 12 months raw return between outflow funds and inflow fund 

and their differences. Table 7 Panel A shows that in the group of past 12 months raw return and 

Flow 1, the difference of future 12 months raw return is a -0.183% (t-statistic= -0.15). This 

result shows that outflow funds do not perform better than inflow funds. The result is similar 
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for different kinds of past adjusted return in Table 7 Panel B. Since similar result is discovered 

from future 12 months market adjusted return, I do not present here. 

(Insert Table 7 about here.) 

Table 8 presents the future 12 months style adjusted return (adjusted for average style 

return) between outflow funds and inflow fund and the difference. Table 8 Panel A shows that 

in the group of Flow 1 and past 12 months raw return, the difference of style adjusted return is 

-0.354% (t-statistic= -1.81). In the group of Flow 2 and past 12 months raw return, the 

difference is -0.454% (t-statistic= -2.25). Table 8 Panel B presents the similar result for different 

kinds of past adjusted return. Since I get similar results in style adjusted for weighted average 

return, I do not present more here. 

(Insert Table 8 about here.) 

Generally, the strongest outflow funds do perform worse than the strongest inflow funds. 

I may infer that mutual fund investors are rational enough to value funds’ future outlook, which 

motivates their selling action. 
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5. Conclusion and Further Research 

5.1 Conclusion 

Many studies show that stock investors have tendency to realize gains too early and hold 

losses for too long. However, there are not many studies focus on whether the same tendency 

exist among mutual fund investors. Thus, I tries to investigate if they tend to realize gains too 

early. I find that fund investors do not sell more mutual funds with positive returns than those 

with negative returns, while some fund investors tend to sell mutual funds with returns in the 

highest quintile group. In addition, their selling decision seems to be made based on rational 

consideration. To be more specifically, their selling decision may be motivated by higher 

holding cost. Furthermore, in terms of the future performance, high-return mutual funds sold 

by fund investors perform worse than high-return mutual funds held by fund investors. In short, 

mutual funds investors who realize their gains seem to make the decision correctly. The 

tendency of realize winners in the mutual fund investment is under the consideration of holding 

cost and future performance of mutual fund rather than disposition bias of fund investors. 

 

5.2 Suggestion for Further Research 

I find that expense ratio may be one of the key factors that cause investors to sell high-

return funds. I assume that investors are rational because they consider the holding cost. 

However, I do not focus on other characteristics of mutual funds. Investors may redeem high-

return funds when funds have more position on high-tech, high volatility or small firms. That 

is, there may be other factors stimulate investors to make their decision based on sentiment.  

I use fund flow to represent overall fund investors’ trading direction. However, I do not 

separate fund flow between individual mutual fund investors and institutional investors. There 

may be some difference of their reactions when experiencing high-return position.  
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Table 1. Summary Statistics for Major Characteristics of Mutual Funds 

 

This table presents summary statistics for the major variables of the sample funds. Sample period is from January 1992 through December 2014 (276 Months). 

Monthly total net asset (MTNA) is the total amount under management of a fund, in millions of dollars. Monthly net cash flow (Flow 1) is defined as MTNAi,t −

MTNAi,t−1 ∗ (1 + MRETi,t) . MRETi,t  is fund i monthly return at time t. Monthly net cash flow adjusted for size (Flow 2) is defined as 

  [MTNAi,t − MTNAi,t−1 ∗ (1 + MRETi,t)] / MTNAi,t−1, which reflect the percentage growth of a fund that is caused by new investment. Monthly net cash flow 

adjusted for past 12 months average net cash flow (Flow 3) is defined as MTNAi,t − MTNAi,t−1 ∗ (1 + MRETi,t) − prior 12 months average Fund  Flowt . 

Monthly net cash flow adjusted for style average (Flow 4) is defined as MTNAi,t − MTNAi,t−1 ∗ (1 + MRETi,t) − average Fund Style Flowt. Fund performances 

are evaluated using raw return, CAPM, three factors, and four factors models. CAPM abnormal return (alpha) is calculated from  Ri,t − Rf,t = αi +

β1i(Rm,t − Rf,t) + ei,t. Three factors alpha is calculated from Ri,t − Rf,t = αi + β1i(Rm,t − Rf,t) + β2iSMBt + β3iHMLt + ei,t. Four factors alpha is calculated 

from Ri,t − Rf,t = αi + β1i(Rm,t − Rf,t) + β2iSMBt + β3iHMLt + B4iUMDt + ei,t, where Ri,t= return on fund i in month t, Rf,t= the risk free rate in month t, 

Rm,t= the return on a market portfolio in month t. SMBt, HMLt UMDt are the month t return differential between small cap and large cap portfolios, high and 

low book to market portfolios, and high and low return-momentum portfolios, respectively. Expense ratio is the ratio of total investment that shareholders pay for 

fund’s operating expenses. The calculation of load fee is according to Khorana, Servases, Tufano (2009) which apportion total load fee over investors 5 years 

holding period. Fund future 12 months return - market future 12 months return is defined as fund future 12 months raw return minus market future 12 months 

return. Fund future 12 months return - style future12 months average return is defined as fund future 12 months raw return minus future 12 months average return 

of same style. Fund future 12 months return - style future 12 months weighted average return is defined as fund future 12 raw months return minus future 12 months 

weighted average return of same style. Major variables are winsorized if the data are below 2.5% and upper 97.5%. I present mean, median, standard deviation, 

minimum and maximum for each major variable. A minimum of past 12 month return and future 12 month return is required for inclusion in my sample. 
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Variable Mean Median Standard Deviation Min Max 

Monthly Total Net Assets of a Fund (in Million) 886.651 231.200 1,697.050 6.400 8,409.500 

Monthly Net Cash Flow (in Million)     1.567 -0.127 25.925 -69.714 99.572 

Monthly Net Cash Flow Adjusted for Size (%) 0.432 -0.175 3.839 -7.814 13.713 

Monthly Net Cash Flow Adjusted for Past 12 Months Average Net Cash flow (in Million)   -0.123 0.060 21.223 -71.574 68.056 

Monthly Net Cash Flow Adjusted for Style Average (in Million) -1.792 -2.800 27.396 -77.123 95.686 

Monthly Return (%) 0.654 0.791 4.087 -10.187 9.555 

Fund Return in Past 1 Months (%) 0.676 0.801 4.071 -10.037 9.588 

Fund Return in Past 6 Months (%) 4.291 4.311 11.369 -26.822 30.244 

Fund Return in Past 12 Months (%) 8.789 8.928 17.733 -36.486 48.832 

Fund Return in Past 36 Months (%) 26.781 22.999 34.416 -38.150 112.903 

CAPM alpha in Past 12 Months (%) 0.033 0.017 0.939 -15.373 12.936 

Three factors Alpha in Past 12 Months (%) -0.052 -0.051 0.727 -1.819 2.009 

Four factors Alpha in Past 12 Months (%) -0.060 -0.048 0.743 -2.062 1.742 

Fund Past 12 Months Return- Market Past 12 Months Return (%) -1.759 -2.333 13.044 -29.632 32.759 

CAPM Alpha in Past 36 Months (%) 0.047 0.027 0.578 -5.958 5.838 

Three Factors Alpha in Past 36 Months (%) -0.023 -0.029 0.420 -1.086 1.008 

Four Factors Alpha in Past 36 Months (%) -0.037 -0.038 0.397 -1.032 0.922 

Expense Ratio (%) 1.005 0.991 0.410 0.160 2.000 

Load Fee (%) 0.199 0.124 0.209 0 0.631 

Fund Future 12 Months Return (%) 8.095 8.103 17.465 -36.590 47.449 

Fund Future 12 Months Return - Market Future 12 Months Return (%) -2.252 -2.694 12.661 -29.708 31.129 

Fund Future 12 Months Return - Style Future12 Months Average Return (%) 0.049 -0.060 6.521 -16.006 17.556 

Fund Future 12 Months Return - Style Future12 Months Weighted Average Return (%) -0.592 -0.545 6.661 -17.060 17.307 

Total Number of Funds 6,001     

Total Number of Observations 716,703     
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Table 2. Disposition Effect Coefficient by Number of Outflow Funds 

This table presents total number of outflow funds within past positive return (raw return and adjusted 

return), past negative return (raw return and adjusted return) and the difference between them. Sample 

period is from January 1992 through December, 2014 (276 Months). The mean is the summation divided 

by 276 months. Panel A presents fund past 1, 6, 12 and 36 months raw return. Panel B presents fund past 

12 and 36 months adjusted return. I redefine Weber and Camerer’s (1998) Disposition Effect Coefficient 

(DE Coefficient) to test whether mutual fund investors tend to realize gains and reluctant to realize losses. 

DE coefficient= (Mi,t−j
+ − Mi,,t−j

−) /(Mi,t−j
+ + Mi,t−j

−) , where Mi,t−j
+ = past j period had positive 

return, present period number of mutual fund outflow.Mi,t−j
−= past j period had negative return, present 

period number of mutual fund outflow. The definitions of Flow 1, Flow 2, Flow 3, and Flow 4 are described 

in Table 1.The t-statistics are reported in the parentheses. ***, **, and * denote significance at 1%, 5%, 

and 10% level, respectively. 

 

 

Panel A. Raw Return 

 Number of Outflow funds 

Flow 1 Flow 2 Flow 3 Flow 4 

  Total Mean Total Mean Total Mean Total Mean 

Fund Return in 

Past 1 Months 

Positive 226,767 822 226,767 822 199,728 724 285,245 1,033 

Negative 158,196 573 158,196 573 143,646 520 153,728 557 

Difference 68,571 248 68,571 248 56,082 203 131,517 477 

DE Coefficient 0.18 0.21*** 0.18 0.21*** 0.16 0.20*** 0.30 0.27*** 

t-statistic 
 

(5.31) 
 

(5.31) 
 

(4.93) 
 

(7.05) 

          

Fund Return in 

Past 6 Months 

Positive 258,472 936 258,472 936 232,011 840 326,962 1,184 

Negative 127,297 461 127,297 461 112,120 406 113,001 409 

Difference 131,175 475 131,175 475 119,891 434 213,961 775 

DE Coefficient 0.34 0.28*** 0.34 0.27*** 0.35 0.38*** 0.49 0.38*** 

t-statistic 
 

(7.05) 
 

(7.05) 
 

(10.39) 
 

(10.47) 

          

Fund Return in 

Past 12 Months 

Positive 278,128 1,008 278,128 1,008 259,978 942 340,783 1,235 

Negative 107,664 390 107,664 390 84,179 305 99,208 359 

Difference 170,464 618 170,464 618 175,799 637 241,575 875 

DE Coefficient 0.44 0.48*** 0.44 0.48*** 0.51 0.52*** 0.55 0.56*** 

t-statistic 
 

(13.28) 
 

(13.28) 
 

(15.04) 
 

(16.45) 

          

Fund Return in 

Past 36 Months 

Positive 266,694 966 266,694 966 232,407 842 297,347 1,077 

Negative 119,107 432 119,107 432 111,757 405 142,653 517 

Difference 147,587 535 147,587 535 120,650 437 154,694 560 

DE Coefficient 0.38 0.31*** 0.38 0.31*** 0.35 0.28*** 0.35 0.29*** 

t-statistic 
 

(8.31) 
 

(8.31) 
 

(8.38) 
 

(8.56) 
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Table 2. – Continued 

Panel B. Adjusted Return 

 Number of Outflow funds 

Flow 1 Flow 2 Flow 3 Flow 4 
  Total Mean Total Mean Total Mean Total Mean 

CAPM Alpha in 

Past 12 Months 

Positive 163,192 591 163,192 591 161,695 586 217,530 788 

Negative 222,610 807 222,610 807 182,470 661 222,471 806 

Difference -59,418 -215 -59,418 -215 -20,775 -75 -4,941 -18 

DE Coefficient -0.15 -0.18*** -0.15 -0.18*** -0.06 -0.08*** -0.01 -0.03* 

t-statistic  (-10.93)  (-10.93)  (-4.75)  (-1.68) 

          

Three-factor 

Alpha in Past 12 

Months 

Positive 147,440 534 147,440 534 144,571 524 190,108 689 

Negative 238,362 864 238,362 864 199,594 723 249,893 905 

Difference -90,922 -329 -90,922 -329 -55,023 -199 -59,785 -217 

DE Coefficient -0.24 -0.25*** -0.24 -0.25*** -0.16 -0.17*** -0.14 -0.14*** 

t-statistic  (-16.53)  (-16.53)  (-10.54)  (-9.00) 

          

Four-factor 

Alpha in Past 12 

Months 

Positive 150,766 546 150,766 546 146,186 530 192,339 697 

Negative 235,036 852 235,036 852 197,979 717 247,662 897 

Difference -84,270 -305 -84,270 -305 -51,793 -188 -55,323 -200 

DE Coefficient -0.22 -0.23*** -0.22 -0.23*** -0.15 -0.16*** -0.13 -0.12*** 

t-statistic  (-15.02)  (-15.02)  (-9.77)  (-8.02) 

          

Fund Past 12 

Months Return - 

Market Past 12 

Months Return 

Positive 124,286 450 124,286 450 122,627 444 166,168 602 

Negative 261,516 948 261,516 948 221,538 803 273,833 992 

Difference -137,230 -497 -137,230 -497 -98,911 -358 -107,665 -390 

DE Coefficient -0.36 -0.39*** -0.36 -0.39*** -0.29 -0.32*** -0.25 -0.27*** 

t-statistic  (-19.44)  (-19.44)  (-14.56)  (-12.43) 

          

CAPM Alpha in 

Past 36 Months 

Positive 156,659 568 156,659 568 153,644 557 187,089 678 

Negative 229,143 830 229,143 830 190,521 690 252,912 916 

Difference -72,484 -263 -72,484 -263 -36,877 -134 -65,823 -238 

DE Coefficient -0.19 -0.27*** -0.19 -0.27*** -0.11 -0.18*** -0.15 -0.22*** 

t-statistic  (-12.91)  (-12.91)  (-7.97)  (-9.60) 

          

Three-factor 

Alpha in Past  

36 Months 

Positive 134,234 486 134,234 486 132,124 479 156,361 567 

Negative 251,568 911 251,568 911 212,041 768 283,640 1,028 

Difference -117,334 -425 -117,334 -425 -79,917 -290 -127,279 -461 

DE Coefficient -0.30 -0.39*** -0.30 -0.39*** -0.23 -0.30*** -0.29 -0.34*** 

t-statistic  (-20.04)  (-20.04)  (-14.44)  (-16.76) 

          

Four-factor 

Alpha in Past  

36 Months 

Positive 129,360 469 129,360 469 127,533 462 152,027 551 

Negative 256,442 929 256,442 929 216,632 785 287,974 1,043 

Difference -127,082 -460 -127,082 -460 -89,099 -323 -135,947 -493 

DE Coefficient -0.33 -0.41*** -0.33 -0.41*** -0.26 -0.32*** -0.31 -0.36*** 

t-statistic  (-22.55)  (-22.55)  (-16.24)  (-18.64) 
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Table 3. Disposition Effect Coefficient by Amount of Outflow Funds 

This table presents total amount of outflow funds within past positive return (raw return and adjusted 

return), past negative return (raw return and adjusted return) and the difference between them. Sample 

period is from January 1992 through December 2014 (276 Months). The mean is the summation divided 

by 276 months. Panel A presents fund past 1, 6, 12 and 36 months raw return. Panel B presents fund past 

12 and 36 months adjusted return. I redefine Weber and Camerer’s (1998) Disposition Effect Coefficient 

(DE Coefficient) to test whether mutual fund investors tend to realize gains and reluctant to realize losses. 

DE coefficient= (Mi,t−j
+ − Mi,,t−j

−) /(Mi,t−j
+ + Mi,t−j

−) , where Mi,t−j
+ = past j period had positive 

return, present period amount of mutual fund outflow. Mi,t−j
−= past j period had negative return, present 

period amount of mutual fund outflow. The definitions of Flow 1, Flow 2, Flow 3, and Flow 4 are described 

in Table 1.The t-statistics are reported in the parentheses. ***, **, and * denote significance at 1%, 5%, 

and 10% level, respectively. 

 

 

Panel A. Raw Return 

 Amount of Outflow Funds 

Flow 1 ( in Million) Flow 2(%) Flow 3 ( in Million) Flow 4 ( in Million) 

   Total Mean Total Mean Total Mean Total Mean 

Fund Return in 

Past 1 Months 

Positive 2,333,961 8,456 412,715 1,495 2,177,845 7,891 4,157,608 15,064 

Negative 1,804,378 6,538 325,542 1,180 1,783,917 6,463 2,376,778 8,612 

Difference 529,583 1,919 87,173 316 393,928 1,427 1,780,829 6,452 

DE Coefficient   0.13 0.19*** 0.12 0.18*** 0.10 0.17*** 0.27 0.26*** 

t-statistic  (4.67)  (4.47)  (4.23)  (6.55) 

          

Fund Return in 

Past 6 Months 

Positive 2,679,828 9,710 463,026 1,678 2,582,200 9,356 4,797,888 17,384 

Negative 1,462,914 5,300 276,951 1,003 1,384,793 5,017 1,746,726 6,329 

Difference 1,216,914 4,409 186,075 674 1,197,407 4,338 3,051,162 11,055 

DE Coefficient 0.29 0.34*** 0.25 0.32*** 0.30 0.36*** 0.47 0.44*** 

t-statistic  (8.74)  (8.64)  (9.33)  (12.02) 

          

Fund Return in 

Past 12 Months 

Positive 2,960,937 10,728 502,112 1,819 3,019,767 10,941 5,077,085 18,395 

Negative 1,181,965 4,282 237,918 862 947,394 3,433 1,467,787 5,318 

Difference 1,778,972 6,446 264,194 957 2,072,373 7,509 3,609,298 13,077 

DE Coefficient 0.43 0.45*** 0.36 0.41*** 0.52 0.53*** 0.55 0.53*** 

t-statistic  (11.78)  (11.41)  (14.96)  (15.09) 

          

Fund Return in 

Past 36 Months 

Positive 3,093,755 11,209 486,647 1,763 3,061,540 11,093 4,789,852 17,355 

Negative 1,049,174 3,801 253,401 918 905,639 3,281 1,755,086 6,359 

Difference 2,044,581 7,408 233,246 845 2,155,901 7,811 3,034,766 10,996 

DE Coefficient 0.49 0.38*** 0.32 0.24*** 0.54 0.43*** 0.46 0.35*** 

t-statistic  (9.56)  (6.69)  (12.61)  (9.86) 
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Table 3- Continued 

 

Panel B. Adjusted Return 

 

 

Amount of Outflow Funds ( in Million) 

Flow 1 ( in Million) Flow 2(%) Flow 3 ( in Million) Flow 4 ( in Million) 

   Total Mean Total Mean Total Mean Total Mean 

CAPM Alpha in 

Past 12 Months 

Positive  1,651,177 5,983 287,255 1,041 1,946,399 7,052 3,115,381 11,288 

Negative  2,491,752 9,028 452,799 1,641 2,020,781 7,322 3,429,560 12,426 

Difference -840,575 -3,046 -165,544 -600 -74,381 -269 -314,179 -1,138 

DE Coefficient -0.20 -0.22*** -0.22 -0.23*** -0.02 -0.04** -0.05 -0.08*** 

t-statistic  (-12.50)  (-14.03)  (-2.13)  (-4.68) 

          

Three-factor 

Alpha in Past 12 

Months 

Positive  1,552,722 5,626 268,368 972 1,767,558 6,404 2,781,400 10,078 

Negative  2,590,207 9,385 471,686 1,709 2,199,622 7,970 3,763,542 13,636 

Difference -1,037,485 -3,759 -203,318 -737 -432,063 -1,565 -982,142 -3,558 

DE Coefficient -0.25 -0.27*** -0.28 -0.28*** -0.11 -0.13*** -0.15 -0.17*** 

t-statistic  (-16.08)  (-18.81)  (-6.85)  (-10.43) 

          

Four-factor Alpha 

in Past 12 Months 

Positive  1,600,770 5,800 275,705 999 1,777,119 6,439 2,834,548 10,270 

Negative  2,542,159 9,211 464,349 1,682 2,190,061 7,935 3,710,394 13,443 

Difference -941,390 -3,411 -188,644 -683 -412,941 -1,496 -875,846 -3,173 

DE Coefficient  -0.23 -0.25*** -0.26 -0.26*** -0.10*** -0.13*** -0.13 -0.15*** 

t-statistic  (-14.42)  (-17.33)  (-6.78)  (-9.29) 

          

Fund Past 12 

Months Return - 

Market Past 12 

Months Return 

Positive  1,239,017 4,489 224,568 814 1,447,379 5,244 2,338,031 8,471 

Negative  2,903,912 10,521 515,485 1,868 2,519,801 9,130 4,206,911 15,242 

Difference -1,664,894 -6,032 -290,917 -1,054 -1,072,423 -3,886 -1,868,880 -6,771 

DE Coefficient  -0.40 -0.41*** -0.39 -0.42*** -0.27 -0.28*** -0.29 -0.30*** 

t-statistic  (-21.00)  (-22.18)  (-12.36)  (-14.95) 

          

CAPM Alpha in 

Past 36 Months 

Positive  1,793,005 6,496 276,947 1,003 2,166,074 7,848 2,948,135 10,682 

Negative  2,349,924 8,514 463,107 1,678 1,801,106 6,526 3,596,807 13,032 

Difference -556,919 -2,018 -186,160 -674 364,968 1,322 -648,672 -2,350 

DE Coefficient  -0.13 -0.22*** -0.25 -0.32*** 0.09 0.01 -0.1 -0.19*** 

t-statistic  (-10.18)  (-15.94)  (0.33)  (-8.81) 

          

Three-factor 

Alpha in Past 36 

Months 

Positive  1,594,932 5,779 240,570 872 1,947,585 7,056 2,541,631 9,209 

Negative  2,547,998 9,232 499,484 1,810 2,019,595 7,317 4,003,310 14,505 

Difference -953,066 -3,453 -258,914 -938 -72,010 -261 -1,461,679 -5,296 

DE Coefficient  -0.23 -0.33*** -0.35 -0.42*** -0.02 -0.11*** -0.22 -0.31*** 

t-statistic  (-15.74)  (-23.45)  (-4.94)  (-15.08) 

          

Four-factor Alpha 

in Past 36 Months 

Positive  1,537,693 5,571 233,020 844 1,872,886 6,786 2,473,013 8,960 

Negative  2,605,236 9,439 507,034 1,837 2,094,294 7,588 4,071,928 14,753 

Difference -1,067,544 -3,868 -274,014 -993 -221,409 -802 -1,598,915 -5,793 

DE Coefficient -0.26 -0.35*** -0.37 -0.44*** -0.06 -0.14*** -0.24 -0.33*** 

t-statistic  (-17.93)  (-25.80)  (-6.35)  (-16.93) 
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Table 4. Observations in 2-way Sorted Portfolios 

This table presents the proportion within same return ranks of past 12 months raw return. I rank both flow 

and return into quintile. Return rank 1 is the lowest return. Flow rank 1 is the lowest amount of flow 

(highest outflow funds). The definitions of Flow 1, Flow 2, Flow 3, and Flow 4 are described in Table 1. 

 

Panel A. Raw Return 

 Return Rank of Fund Return in Past 12 Months  

 
 

Rank 1 

(Lowest) 

Rank 2 

 

Rank 3 

 

Rank 4 

 

Rank 5 

(Highest) 

Flow 1 Rank1(Outflow) 25.94% 23.46% 20.11% 16.96% 13.27% 

Rank 2 25.53% 22.81% 19.97% 17.76% 13.60% 

Rank 3 22.16% 21.47% 21.03% 19.56% 15.61% 

Rank 4 15.35% 17.82% 20.61% 22.55% 23.92% 

Rank 5 (Inflow) 11.01% 14.44% 18.28% 23.17% 33.59% 

Sum 100% 100% 100% 100% 100% 

       
       

Flow 2 Rank1(Outflow) 32.55% 23.09% 17.14% 14.17% 12.46% 

Rank 2 23.05% 24.01% 21.70% 18.39% 12.65% 

Rank 3 17.38% 20.57% 22.45% 22.14% 17.53% 

Rank 4 14.32% 17.84% 21.34% 23.12% 23.67% 

Rank 5 (Inflow) 12.70% 14.49% 17.37% 22.18% 33.69% 

Sum 100% 100% 100% 100% 100% 

       
       

Flow 3 Rank1(Outflow) 21.96% 21.20% 19.71% 18.57% 18.55% 

Rank 2 22.78% 22.18% 20.73% 18.50% 15.65% 

Rank 3 20.84% 21.38% 21.67% 20.06% 15.94% 

Rank 4 18.74% 19.13% 20.00% 21.30% 20.89% 

Rank 5 (Inflow) 15.68% 16.10% 17.88% 21.57% 28.98% 

Sum 100% 100% 100% 100% 100% 

       
       

Flow 4 

 

Rank1(Outflow) 20.35% 21.02% 19.30% 19.39% 20.04% 

Rank 2 18.14% 21.91% 21.22% 20.40% 18.44% 

Rank 3 21.22% 20.93% 21.03% 19.92% 16.78% 

Rank 4 24.01% 19.86% 19.92% 18.96% 16.99% 

Rank 5 (Inflow) 16.28% 16.27% 18.53% 21.34% 27.75% 

Sum 100% 100% 100% 100% 100% 
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Table 5. Expense Ratios between Inflow and Outflow Portfolios 

This table presents the expense ratio of highest outflow funds (flow rank 1) and highest inflow funds (flow 

rank 5) within the highest return group (return rank 5) and the difference between them. I rank both flow 

and return into quintile. Expense ratio is the ratio of total investment that shareholders pay for fund’s 

operating expenses. Panel A presents fund past 1, 6, 12 and 36 months raw return. Panel B presents fund 

past 12 and 36 months adjusted return. The definitions of Flow 1, Flow 2, Flow 3, and Flow 4 are described 

in Table 1. The t-statistics are reported in the parentheses. ***, **, and * denote significance at 1%, 5%, 

and 10% level, respectively. 

 

 

Panel A. Raw Return 

Return Rank 5 

(Highest Return) 

 Flow 1 Flow 2 Flow 3 Flow 4 

Fund Return in  

Past 1 Months 

F1ow Rank 1 (Outflow) 0.980% 1.150% 0.972% 1.040% 

F1ow Rank 5 (Inflow) 0.980% 1.110% 0.994% 0.986% 

Difference 0.000% 0.035%* -0.021% 0.052%*** 

t-statistic (<0.01) (2.22) (-1.60) (3.76) 

      

Fund Return in  

Past 6 Months 

F1ow Rank 1 (Outflow) 1.000% 1.170% 0.996% 1.050% 

F1ow Rank 5 (Inflow) 0.979% 1.110% 0.989% 0.987% 

Difference 0.024% 0.067%*** 0.007% 0.061%*** 

t-statistic (1.82) (4.50) (0.51) ( 4.40) 

      

Fund Return in  

Past 12 Months 

F1ow Rank 1 (Outflow) 1.000% 1.170% 0.994% 1.040% 

F1ow Rank 5 (Inflow) 0.972% 1.090% 0.981% 0.981% 

Difference 0.032%* 0.077%*** 0.014% 0.059%*** 

t-statistic (2.52) (5.32) (1.10) (4.34) 

      

Fund Return in  

Past 36 Months 

F1ow Rank 1 (Outflow) 0.972% 1.120% 0.950% 0.987% 

F1ow Rank 5 (Inflow) 0.927% 1.020% 0.942% 0.934% 

Difference 0.046%*** 0.097%*** 0.007% 0.053%*** 

t-statistic (3.47) (6.11) (0.54) (3.84) 
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Table 5- Continued 

 

Panel B. Adjusted Return 

Return Rank = 5 

(Highest Return) 

 Flow 1 Flow 2 Flow 3 Flow 4 

CAPM Alpha in 

Past 12 Months 

F1ow Rank 1 (Outflow) 0.998%    1.170% 0.995% 1.050% 

F1ow Rank 5 (Inflow) 0.986% 1.110% 0.994% 0.990% 

Difference 0.012% 0.061%*** 0.001% 0.061%*** 

t-statistic (0.98) (4.22) (0.05) (4.72) 

      

Three-factor Alpha in 

Past 12 Months 

F1ow Rank 1 (Outflow) 0.987% 1.160% 0.992% 1.030% 

F1ow Rank 5 (Inflow) 0.983% 1.110% 0.985% 0.996% 

Difference 0.004% 0.057%*** 0.007% 0.032%** 

t-statistic (0.34) (4.11) (0.55) (2.69) 

      

Four-factor Alpha in  

Past 12 Months 

F1ow Rank 1 (Outflow) 0.992% 1.170% 0.990% 1.030% 

F1ow Rank 5 (Inflow) 0.981% 1.100% 0.987% 0.995% 

Difference 0.011% 0.063%*** 0.004% 0.037%*** 

t-statistic (0.96) (4.62) (0.29) (3.16) 

      

Fund Past 12 Months 

Return - Market Past 12 

Months Return 

F1ow Rank 1 (Outflow) 1.010% 1.180% 1.000% 1.050% 

F1ow Rank 5 (Inflow) 0.976% 1.100% 0.985% 0.985% 

Difference 0.035%** 0.078%*** 0.015% 0.062%*** 

t-statistic (2.71) (5.41) (1.20) (4.56) 

      

CAPM Alpha in  

Past 36 Months 

F1ow Rank 1 (Outflow) 0.980% 1.130% 0.970% 1.020% 

F1ow Rank 5 (Inflow) 0.941% 1.040% 0.955% 0.944% 

Difference 0.039%** 0.090%*** 0.014% 0.078%*** 

t-statistic (2.79) (5.27) (0.98) (5.37) 

      

Three-factor Alpha  

in Past 36 Months 

F1ow Rank 1 (Outflow) 0.968% 1.110% 0.958% 1.000% 

F1ow Rank 5 (Inflow) 0.941% 1.030% 0.951% 0.943% 

Difference 0.027%* 0.079%*** 0.007% 0.059%*** 

t-statistic (2.06) (4.79) (0.51) (4.41) 

      

Four-factor Alpha  

in Past 36 Months 

F1ow Rank 1 (Outflow) 0.960% 1.100% 0.951% 0.992% 

F1ow Rank 5 (Inflow) 0.933% 1.030% 0.945% 0.935% 

Difference 0.028%* 0.074%*** 0.006% 0.057%*** 

t-statistic (2.11) (4.50) (0.49) (4.31) 
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Table 6. The Relationship between Fund Flow and Expense Ratio 

This table presents the result of regressing of fund flow with mutual fund major variables. Alpha is calculated from the CAPM, three factors, and four 

factors models. Table shows past 12 months raw return, past 12 months CAPM alpha, past 12 months three-factor alpha, and past 12 months four-

factor alpha. Expense ratio is the percentage of total investment that shareholders pay for fund’s operating expenses. MTNAi,t is the total amount 

under management of a fund, in millions of dollars. loadi,t−1 is load fee of prior period and is defined according to Khorana, Servases, Tufano (2009) 

which apportion total load fee over investors 5 years holding period. Independent variables are lagged for one period. The definitions of Flow 1, Flow 

2, Flow 3, and Flow 4 are described in Table 1. The t-statistics are reported in the parentheses. ***, **, and * denote significance at 1%, 5%, and 10% 

level, respectively. I add both year fixed dummy and style fixed dummy. 

 

The general form of the regression in Panel A is: 

 

𝐹𝑙𝑜𝑤𝑖,𝑡 = 𝛼 + 𝛽1𝐹𝑙𝑜𝑤𝑖,𝑡−1 + 𝛽2𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−𝑗 + 𝛽3𝑒𝑥𝑝𝑖,𝑡−1 + +𝛽4𝑙𝑜𝑎𝑑𝑖,𝑡−1 + 𝛽5𝑇𝑛𝑎𝑖,𝑡−1 + 𝑦𝑒𝑎𝑟 𝑓𝑖𝑥𝑒𝑑 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑠𝑡𝑦𝑙𝑒 𝑓𝑖𝑥𝑒𝑑 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 

 

The general form of the regression in Panel B is: 

 

𝐹𝑙𝑜𝑤𝑖,𝑡 = 𝛼 + 𝛽1𝐹𝑙𝑜𝑤𝑖,𝑡−1 + 𝛽2𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡−𝑗 + 𝛽3𝑒𝑥𝑝𝑖,𝑡−1 + 𝛽4𝑙𝑜𝑎𝑑𝑖,𝑡−1 + 𝛽5𝑇𝑛𝑎𝑖,𝑡−1 + 𝛽6𝑅𝑒𝑡𝑢𝑟𝑛𝑖 ∗ 𝑒𝑥𝑝𝑖,𝑡−1 

 +𝑦𝑒𝑎𝑟 𝑓𝑖𝑥𝑒𝑑 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 + 𝑠𝑡𝑦𝑙𝑒 𝑓𝑖𝑥𝑒𝑑 𝑑𝑢𝑚𝑚𝑖𝑒𝑠 
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Table 6. Panel A Flow 1 Flow 2 Flow 3 Flow 4 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 

Intercept -2.27*** -1.51*** -1.50*** -1.54*** <0.01*** <0.01 <0.01 <0.01 1.03*** 1.36*** 1.36*** 1.34*** 0.04 0.58** 0.57** 0.53* 
 

(-8.57) (-5.70) (-5.67) (-5.82) (-6.50) (-0.85) (-0.88) (-1.20) (4.05) (5.34) (5.33) (5.25) (0.14) (1.97) (1.96) (1.83) 

Flowi,t−1 0.64*** 0.63*** 0.64*** 0.64*** 0.42*** 0.41*** 0.42*** 0.42*** 0.45*** 0.45*** 0.45*** 0.45*** 0.61*** 0.60*** 0.60*** 0.61***  

(686.96) (683.50) (688.22) (690.74) (393.52) (386.52) (394.79) (399.06) (418.35) (418.86) (419.52) (420.00) (636.10) (633.08) (633.36) (634.76) 

Past 12-Month 

Return 
8.10***    0.03***    3.42***    5.63***    

(49.21)    (94.39)    (21.83)    (31.37)    

12CAPM Alpha   152.73***    0.50***    55.90***    123.52***   

 (57.50)    (109.06)    (22.15)    (42.65)   

12 FF3 Alpha   172.10***    0.57***    70.31***    154.62***  

  (50.67)    (96.37)    (21.74)    (41.62)  

12 FF4 Alpha    152.14***    0.50***    64.54***    136.25*** 

   (46.11)    (87.84)    (20.51)    (37.72) 

expi,t−1 -132.20*** -126.15*** -128.26*** -125.16*** -0.30*** -0.29*** -0.29*** -0.28*** -52.01*** -50.01*** -50.51*** -49.15*** -137.67*** -131.95*** -133.10*** -130.45***  

(-18.27) (-17.44) (-17.73) (-17.29) (-24.52) (-23.10) (-23.49) (-22.57) (-7.50) (-7.21) (-7.28) (-7.08) (-17.26) (-16.55) (-16.69) (-16.35) 

loadi,t−1 -142.17*** -144.32*** -144.53*** -144.61*** -0.25*** -0.26*** -0.26*** -0.26*** 40.16*** 39.37*** 39.05*** 38.81*** -160.60*** -161.70*** -162.32*** -162.55***  

(-12.35) (-12.55) (-12.56) (-12.56) (-12.59) (-12.99) (-13.00) (-13.01) (3.64) (3.57) (3.54) (3.52) (-12.66) (-12.75) (-12.8) (-12.82) 

Tnai,t−1 <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01***  
(10.86) (10.82) (11.05) (11.35) (-25.75) (-26.44) (-25.3) (-24.36) (-39.71) (-39.71) (-39.59) (-39.42) (8.97) (8.74) (8.96) (9.25) 

                 

Year fixed dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Style fixed dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

                 

Adjusted R2 0.422 0.422 0.422 0.422 0.224 0.228 0.225 0.223 0.206 0.206 0.206 0.206 0.371 0.372 0.371 0.371 

Number of 

observations 
716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 
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Table 6.Panel B Flow 1 Flow 2 Flow 3 Flow 4 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 

Intercept -2.94*** -1.58*** -1.41*** -1.45*** <0.01*** <0.01 <0.01 <0.01 0.73*** 1.34*** 1.39*** 1.37*** -0.62** 0.52* 0.67** 0.64** 
 

(-11.00) (-5.98) (-5.34) (-5.48) (-5.90) (-0.96) (-0.86) (-1.21) (2.85) (5.27) (5.48) (5.40) (-2.11) (1.79) (2.31) (2.18) 

Flowi,t−1 0.64*** 0.63*** 0.64*** 0.64*** 0.42*** 0.41*** 0.42*** 0.42*** 0.45*** 0.45*** 0.45*** 0.45*** 0.61*** 0.60*** 0.60*** 0.60***  
(684.18) (675.24) (684.91) (688.33) (393.35) (385.54) (394.79) (399.05) (417.54) (416.93) (418.86) (419.51) (634.41) (628.50) (631.40) (633.43) 

Past 12-month Return 16.84***    0.02***    7.46***    14.43***    

(40.22)    (32.87)    (18.65)    (31.44)    

12 CAPM Alpha   473.59***    0.80***    194.21***    435.19***   

 (57.04)    (56.81)    (24.57)    (47.89)   

12 FF3 Alpha   403.99***    0.59***    156.28***    402.93***  

  (40.16)    (34.28)    (16.27)    (36.49)  

12 FF4 Alpha    340.24***    0.49***    135.12***    341.77*** 

   (35.25)    (29.63)    (14.64)    (32.24) 

expi,t−1 -71.55*** -130.16*** -146.87*** -142.64*** -0.33*** -0.29*** -0.29*** -0.28*** -23.78*** -51.34*** -57.29*** -55.62*** -76.28*** -135.55*** -152.93*** -149.48***  
(-9.28) (-18.02) (-20.20) (-19.57) (-24.81) (-23.36) (-23.51) (-22.33) (-3.21) (-7.40) (-8.21) (-7.96) (-8.97) (-17.01) (-19.08) (-18.62) 

                 

loadi,t−1 -141.69*** -143.13*** -143.63*** -144.09*** -0.25*** -0.25*** -0.26*** -0.26*** 40.71*** 40.82*** 39.70*** 39.23*** -159.92*** -159.89*** -161.09*** -161.77***  
(-12.32) (-12.46) (-12.49) (-12.52) (-12.62) (-12.86) (-12.99) (-13.01) (3.69) (3.70) (3.60) (3.56) (-12.61) (-12.62) (-12.71) (-12.76) 

                 

Tnai,t−1 <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01*** <0.01***  
(10.01) (9.99) (10.71) (11.01) (-25.49) (-27.18) (-25.33) (-24.34) (-40.18) (-40.33) (-39.80) (-39.61) (8.13) (7.83) (8.55) (8.85) 

Past 12-month Return 

∗ expi,t−1 

-740.27***    0.29***    -342.82***    -748.03***    

(-22.71)    (5.24)    (-10.97)    (-20.83)    

                 

12 CAPM Alpha 

∗ expi,t−1 

 -24485***    -22.99***    -10603***    -23885***   

 (-40.78)    (-22.47)    (-18.46)    (-36.18)   

12 FF3 Alpha 

∗ expi,t−1 

  -19206***    -1.82    -7139.7***    -20612***  

  (-24.49)    (-1.36)    (-9.50)    (-23.88)  

12 FF4 alpha 

∗ expi,t−1 

   -15710***    1.05    -5907.6***    -17198*** 

   (-20.74)    (0.81)    (-8.14)    (-20.62) 

                 

Year fixed dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Style fixed dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

                 

Adjusted R2 0.422 0.424 0.423 0.422 0.224 0.228 0.225 0.223 0.206 0.206 0.213 0.206 0.371 0.373 0.372 0.372 

                 

Number of 

observations 
716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 716,703 
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Table 7. Future 12-month Returns for Different Fund Flow Portfolios 

This table presents fund future 12 months return of highest outflow funds (flow rank 1) and highest inflow 

funds (flow rank 5) and the difference between them. I rank both flow and return into quintile. Panel A 

presents fund past 1, 6, 12 and 36 months raw return. Panel B presents fund past 12 and 36 months adjusted 

return. The definitions of Flow 1, Flow 2, Flow 3, and Flow 4 are described in Table 1. The t-statistics are 

reported in the parentheses. ***, **, and * denote significance at 1%, 5%, and 10% level, respectively. 

 

Panel A. Raw Return 

Return Rank = 5 

(Highest Return) 

 Flow 1 Flow 2 Flow 3 Flow 4 

Fund Return in  

Past 1 Months 

F1ow Rank 1 (Outflow) 8.930% 9.140% 9.020% 9.090% 

F1ow Rank 5 (Inflow) 9.900% 10.240% 10.020% 9.720% 

Difference -0.977% -1.090% -1.000% -0.635% 

t-statistic (-0.82) (-0.93) (-0.84) (-0.53) 

      

Fund Return in  

Past 6 Months 

F1ow Rank 1 (Outflow) 10.240% 10.360% 10.020% 10.110% 

F1ow Rank 5 (Inflow) 10.370% 10.530% 10.540% 10.350% 

Difference -0.123% -0.165% -0.514% -0.237% 

t-statistic (-0.11) (-0.15) (-0.44) (-0.20) 

      

Fund Return in  

Past 12 Months 

F1ow Rank 1 (Outflow) 9.880% 10.180% 9.700% 9.960% 

F1ow Rank 5 (Inflow) 10.070% 10.260% 10.400% 10.070% 

Difference -0.183% -0.075% -0.706% -0.113% 

t-statistic (-0.15) (-0.06) (-0.56) (-0.09) 

      

Fund Return in  

Past 36 Months 

F1ow Rank 1 (Outflow) 8.010% 8.500% 8.060% 8.200% 

F1ow Rank 5 (Inflow) 8.860% 9.090% 9.210% 8.880% 

Difference -0.853% -0.583% -1.160% -0.682% 

t-statistic (-0.62) (-0.42) (-0.84) (-0.49) 
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Table 7– Continued 

 

Panel B. Adjusted Return 

Return Rank = 5 

(Highest Return) 

 Flow 1 Flow 2 Flow 3 Flow 4 

CAPM Alpha in  

Past 12 Months 

F1ow Rank 1 (Outflow) 7.910% 8.360% 7.910% 8.020% 

F1ow Rank 5 (Inflow) 8.820% 9.170% 9.120% 8.790% 

Difference -0.915% -0.815% -1.210% -0.766% 

t-statistic (-0.67) (-0.61) (-0.88) (-0.57) 

      

Three-factor Alpha  

in Past 12 Months 

F1ow Rank 1 (Outflow) 7.590% 8.160% 7.480% 7.610% 

F1ow Rank 5 (Inflow) 8.620% 9.040% 8.960% 8.630% 

Difference -1.030% -0.881% -1.480% -1.010% 

t-statistic (-0.80) (-0.70) (-1.14) (-0.8) 

      

Four-factor Alpha  

in Past 12 Months 

F1ow Rank 1 (Outflow) 7.860% 8.150% 7.500% 7.760% 

F1ow Rank 5 (Inflow) 8.560% 8.940% 8.970% 8.490% 

Difference -0.702% -0.789% -1.480% -0.725% 

t-statistic (-0.56) (-0.64) (-1.17) (-0.58) 

      

Fund Past 12 Months 

Return - Market Past 12 

Months Return 

F1ow Rank 1 (Outflow) 9.880% 10.150% 9.730% 9.960% 

F1ow Rank 5 (Inflow) 10.110% 10.290% 10.440% 10.120% 

Difference -0.233% -0.146% -0.706% -0.155% 

t-statistic (-0.18) (-0.12) (-0.56) (-0.12) 

      

CAPM Alpha in  

Past 36 Months 

F1ow Rank 1 (Outflow) 7.160% 7.500% 7.570% 7.370% 

F1ow Rank 5 (Inflow) 8.350% 8.630% 8.570% 8.300% 

Difference -1.190% -1.130% -1.000% -0.922% 

t-statistic (-0.83) (-0.80) (-0.7) (-0.64) 

      

Three-factor Alpha  

in Past 36 Months 

F1ow Rank 1 (Outflow) 6.340% 6.600% 6.730% 6.710% 

F1ow Rank 5 (Inflow) 8.090% 8.510% 8.310% 7.920% 

Difference -1.740% -1.910% -1.590% -1.200% 

t-statistic (-1.26) (-1.38) (-1.13) (-0.86) 

      

Four-factor Alpha  

in Past 36 Months 

F1ow Rank 1 (Outflow) 6.830% 7.340% 6.930% 7.100% 

F1ow Rank 5 (Inflow) 8.140% 8.540% 8.460% 8.020% 

Difference -1.310% -1.210% -1.530% -0.922% 

t-statistic (-0.99) (-0.91) (-1.15) (-0.69) 
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Table 8. Future 12-month Style Adjusted Returns for Different Fund Flow Portfolios  

This table present fund future 12 months style adjusted return of highest outflow funds (flow rank 1) and 

highest inflow funds (flow rank 5) and the difference between them. I rank both flow and return into 

quintile. Panel A presents fund past 1, 6, 12 and 36 months raw return. Panel B presents fund past 12 and 

36 months adjusted return. The definitions of Flow 1, Flow 2, Flow 3, and Flow 4 are described in Table 

1. The t-statistics are reported in the parentheses. ***, **, and * denote significance at 1%, 5%, and 10% 

level, respectively. 

 

Panel A. Raw Return 

Return Rank = 5 

(Highest Return) 

 Flow 1 Flow 2 Flow 3 Flow 4 

Fund Return in 

Past 1 Months 

F1ow Rank 1 (Outflow) 0.305% 0.252% 0.249% 0.389% 

F1ow Rank 5 (Inflow) 0.797% 0.960% 0.887% 0.773% 

Difference -0.492% * -0.708% *** -0.638% *** -0.384%  

t-statistic (-2.50) (-3.54)  (-3.23)  (-1.88) 

      

Fund Return in  

Past 6 Months 

F1ow Rank 1 (Outflow) 0.622% 0.595% 0.560% 0.727% 

F1ow Rank 5 (Inflow) 0.995% 1.150% 1.100% 0.933% 

Difference -0.373% -0.554%** -0.541%** -0.206% 

t-statistic (-1.84) (-2.66) (-2.75)  (-1.05) 

      

Fund Return in  

Past 12 Months 

F1ow Rank 1 (Outflow) 0.433% 0.542% 0.415% 0.435% 

F1ow Rank 5 (Inflow) 0.787% 0.995% 0.941% 0.739% 

Difference -0.354% -0.454%* -0.526%** -0.304% 

t-statistic (-1.81) (-2.25) (-2.65) (-1.61) 

      

Fund Return in  

Past 36 Months 

F1ow Rank 1 (Outflow) -0.418% -0.462% -0.509% -0.265% 

F1ow Rank 5 (Inflow) 0.093% 0.227% 0.282% 0.072% 

Difference -0.511%** -0.688%*** -0.791%*** -0.337% 

t-statistic (-2.76)  (-3.38)  (-4.19)  (-1.83) 
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Table 8 – Continued 

 

Panel B. Adjusted Return 

Return Rank = 5 

(Highest Return) 

 Flow 1 Flow 2 Flow 3 Flow 4 

CAPM Alpha in  

Past 12 Months 

F1ow Rank 1 (Outflow) 0.447% 0.486% 0.316% 0.384% 

F1ow Rank 5 (Inflow) 0.659% 0.911% 0.840% 0.666% 

Difference -0.212% -0.425%* -0.524%** -0.282% 

t-statistic (-1.12) (-2.30) (-2.69) (-1.56) 

      

Three-factor Alpha  

in Past 12 Months 

F1ow Rank 1 (Outflow) 0.348% 0.400% 0.141% 0.322% 

F1ow Rank 5 (Inflow) 0.601% 0.862% 0.817% 0.637% 

Difference -0.253% -0.462%** -0.677%** -0.315%* 

t-statistic (-1.63) (-2.97)  (-4.33)  (-2.16) 

      

Four-factor Alpha  

in Past 12 Months 

F1ow Rank 1 (Outflow) 0.446% 0.434% 0.182% 0.382% 

F1ow Rank 5 (Inflow) 0.663% 0.906% 0.913% 0.653% 

Difference -0.217% -0.472%*** -0.731%*** -0.271%* 

t-statistic (-1.59) (-3.33)  (-5.07)  (-2.04)  

      

Fund Past 12 Months 

Return- Market Past 12 

Months Return 

F1ow Rank 1 (Outflow) 0.361% 0.465% 0.350% 0.377% 

F1ow Rank 5 (Inflow) 0.713% 0.919% 0.857% 0.675% 

Difference -0.352% -0.454%* -0.507%* -0.298% 

t-statistic (-1.79) (-2.25) (-2.53)  (-1.57) 

      

CAPM Alpha in  

Past 36 Months 

F1ow Rank 1 (Outflow) -0.257% -0.264% -0.348% -0.247% 

F1ow Rank 5 (Inflow) 0.147% 0.395% 0.371% 0.166% 

Difference -0.404%* -0.660%*** -0.719%*** -0.413%* 

t-statistic (-2.35)  (-3.55)  (-4.12)  (-2.40)  

      

Three-factor Alpha  

in Past 36 Months 

F1ow Rank 1 (Outflow) -0.269% -0.303% -0.490% -0.285% 

F1ow Rank 5 (Inflow) 0.146% 0.437% 0.401% 0.148% 

Difference -0.415%*** -0.740%*** -0.892%*** -0.433%*** 

t-statistic (-2.68)  (-4.32)  (-5.42)  (-2.99)  

      

Four-factor Alpha  

in Past 36 Months 

F1ow Rank 1 (Outflow) -0.131% -0.078% -0.413% -0.120% 

F1ow Rank 5 (Inflow) 0.223% 0.505% 0.580% 0.231% 

Difference -0.354%* -0.584%*** -0.993%** -0.351%*** 

t-statistic (-2.50) (-4.04)  (-6.63)  (-2.87) 

      

 




