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ABSTRACT 

In essay one, The Impact of Information Asymmetry on Stock Split Announcement 

Returns, using research and development expenses as a proxy for information asymmetry, we 

examine the impact of information asymmetry on stock split announcement returns to provide 

support for the signaling theory. We find no significant difference between the announcement 

returns of firms with research and development expenses and those firms without research and 

development expenses. If the signaling theory holds, there should be a difference in these 

announcement returns due to the different levels of information asymmetry. As a result, the 

signaling theory is not supported in the context of stock splits.  

In the second essay, Do Mutual Fund Closures Cause the Decline in Fund Performance 

after Closing?, we find that closing a mutual fund is not effective at protecting fund performance 

but it is also not the cause of the decline in fund performance. We find that closed mutual funds 

do not display a consistent return pattern between the period before and after a fund closing 

indicating that fund closures do not have a common motivation or result. We also find that a 

matched group of non-closed mutual funds exhibit a return pattern that is similar to the one 

observed in closed mutual funds. As a result, closing a fund does not cause the decline in fund 

performance that is typically observed when a mutual fund closes.  

In the third essay, Hedge Fund Performance Before and After Fund Closure, we find that 

even in the place of a compensation contract that is different from the compensation contract of 

mutual funds, hedge funds that close exhibit a significant decline in fund performance after 
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closing to new investors. Similar to mutual funds that close, the closure of a hedge fund is 

ineffective at protecting performance but it also not the cause of the decline in fund performance. 

Closed hedge funds do not display a consistent return pattern between the period before and after 

a fund closure indicating that fund closures do not have a common motivation or result. Analysis 

of a matched group of non-closed hedge funds shows that these non-closed funds exhibit similar 

growth and return patterns around fund closure again indicating that the closure of a hedge fund 

does not cause the resulting performance decline.  
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INTRODUCTION  

This dissertation contains three essays in finance.  

In the first essay, using research and development expenses as a proxy for information 

asymmetry, we examine the impact of information asymmetry on stock split announcement 

returns to provide support for the signaling theory. According to the signaling hypothesis, stock 

splits are a positive signal to the market indicating that firm management has high expectations 

of the future performance of a firm, which leads to abnormal stock returns around the 

announcement of a split. Firm with high levels of information asymmetry should experience a 

greater benefit from an information revelation and as a result, greater abnormal announcement 

returns when compared to firms with low levels of information asymmetry. We find no 

significant difference between the announcement returns of firms with research and development 

expenses and those firms without research and development expenses. If the signaling theory 

holds, there should be a difference in these announcement returns due to the different levels of 

information asymmetry. As a result, the signaling theory is not supported in the context of stock 

splits.  

In the second essay, we find that while closing a mutual fund is not effective at protecting 

fund performance, it is also not the cause of the decline in fund performance. While previous 

research has already documented that closing a mutual fund to new investors is ineffective at 

protecting a fund’s performance, there has not been an analysis of whether a fund closure is 

actually causing the decline in fund performance after closure.  We find that closed mutual funds 
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do not display a consistent return pattern between the period before and after a fund closing 

indicating that fund closures do not have a common motivation or result. We also find that a 

matched group of non-closed mutual funds exhibit a return pattern that is similar to the one 

observed in closed mutual funds. As a result, closing a fund does not cause the decline in fund 

performance that is typically observed when a mutual fund closes.  

In the third essay, we find that even in the place of a compensation contract that is 

different from the compensation contract of mutual funds, hedge funds that close exhibit a 

significant decline in fund performance after closing to new investors. Since hedge funds and 

mutual funds have very different compensation structures, it is possible that hedge fund closures 

are effective at protecting fund performance even if mutual fund closures are ineffective at 

protecting fund performance. Despite the differences in the compensation structures, the closure 

of a hedge fund is also ineffective at protecting performance. Despite being ineffective, the 

closure of a hedge fund is not the cause of the decline in fund performance. Closed hedge funds 

do not display a consistent return pattern between the period before and after a fund closure 

indicating that fund closures do not have a common motivation or result. Analysis of a matched 

group of non-closed hedge funds shows that these non-closed funds exhibit similar growth and 

return patterns around fund closure again indicating that the closure of a hedge fund does not 

cause the resulting performance decline.  
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THE IMPACT OF INFORMATION ASYMMETRY ON STOCK SPLIT ANNOUNCEMENT 
RETURNS 

 
 

2.1 Introduction 

Various corporate events such as secondary equity offerings or firm acquisitions result in 

predictable abnormal returns around event announcement dates because of the implications these 

events create for the firm in question. Abnormal returns are expected in these situations due to 

the implications about a firm’s future performance and earnings. Previous research has shown 

that the announcement of stock splits leads to abnormal returns yet are a unique corporate event 

in that they do not fundamentally change any aspects of the firm and as a result should provide 

no new information to investors.  

Since the seminal paper by Fama, Fisher, Jensen, and Roll (1969) documenting the 

presence of these abnormal returns around stock split announcement dates, there have been two 

general explanations for this anomaly, the signaling hypothesis and other hypotheses focusing on 

liquidity improvement such as the trading range hypothesis, the optimal tick size hypothesis, and 

the commission-induced sponsorship hypothesis. This paper will add to the current literature in 

stock splits by providing evidence against the signaling hypothesis by showing that firms with 

higher information asymmetry, as measured by the presence of research and development (R&D) 

expenses, do not experience significantly greater announcement returns when announcing a stock 

split compared to firms with lower information asymmetry, as measured by those reporting zero 

research and development expenses.  
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The signaling or information hypothesis is not unique to stock splits and is found 

throughout research of various corporate events. The signaling hypothesis basically states that 

management of a firm has private positive information and may decide to signal this insider 

information to investors by initiating a specific corporate event (Leland and Pyle 1977; Ross 

1977). Regarding stock splits, managers may initiate a split to signal to investors that 

management expects the firm to perform above current expectations in the future. This signaling 

hypothesis will only hold if there is some cost to falsely signaling. Brennan and Copeland (1988) 

do find evidence of real costs to signaling so signals from stock splits should serve as sources of 

credible information.  

If stock splits do function as a way for managers to release private information in the 

form of signals, the released information should be more valuable for investors in firms who 

possess less information about the firm due to any factors that would increase the information 

asymmetry between firm managers and firm investors. In the context of the signaling hypothesis, 

if a firm has high information asymmetry, a stock split signaling firm information should be 

more valuable to investors (Ikenberry, Rankine, and Stice 1996; Desai and Jain 1997; Kunz and 

Rosa-Majhensek 2008; Kalay and Kronlund 2010). It then follows that there should be a positive 

and significant difference in the abnormal returns around stock split announcements when 

comparing firms with high information asymmetry and firms with low information asymmetry. 

This article will provide evidence against the signaling hypothesis by showing that the level of 

information asymmetry has no significant effect on the abnormal returns experienced around 

stock split announcements.  

The notion that the level of information asymmetry affects the abnormal returns 

experienced around announcement dates has been explored in the stock split literature before, but 
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the research is conflicting and incomplete. This is due in large part to the need for a proxy in 

order to measure the information asymmetry level that surrounds a firm.  

Various papers analyzing stock split announcement returns explore the idea that small 

firms have a greater amount of information asymmetry solely due to their size (Desai and Jain 

1997; Ikenberry, Rankine, and Stice 1996; Kunz and Rosa-Majhensek 2008; Johnson and 

Stretcher 2011).  There is less information available to investors in small firms simply because 

small firms receive less coverage from institutional investors and the financial media. If a firm 

has high information asymmetry, the signaling event should provide more information and 

should overall be more valuable to the firm when compared to a firm that has low information 

asymmetry (Ikenberry, Rankine, and Stice 1996; Desai and Jain 1997; Kunz and Rosa-

Majhensek 2008).  As a result, there should be a positive and significant difference in the 

abnormal returns around stock split announcements between small firms (high information 

asymmetry) and large firms (low information asymmetry). Ikenberry, Rankine, and Stice (1996), 

Desai and Jain (1997), and Kunz and Rosa-Majhensek (2008) all find significant differences in 

split announcement returns between large firms and small firms. These papers stop short of 

providing a direct link between firm size, information asymmetry, and support of the signaling 

theory. It follows that if firm size is an appropriate proxy for information asymmetry, then from 

the above discussion, the signaling theory is supported in the context of stock split 

announcements.  

Aboody and Lev (2000) propose that R&D expenses are not only a proxy for information 

asymmetry but also a contributor to the level of information asymmetry in a firm. The authors 

view R&D activities as an important input in the productivity of many firms and attribute its 

contribution to information asymmetry to some of the unique characteristics of R&D. 
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Specifically, R&D is unique to a firm and knowledge about R&D in one firm or industry will 

provide very little information about R&D in another firm. Compounding this problem is the 

uniqueness of R&D activities when compared to other productive assets. There are no organized 

markets that exist in order to provide a value or price for R&D, and accounting rules regarding 

R&D expenses provide little information as to the productivity or value of it.  

To confirm their hypothesis, Aboody and Lev (2000) examine differences in insider gains 

between R&D firms and non-R&D firms. They find that insiders receive larger gains in R&D 

firms when compared to insiders in firms without R&D. As a result, they conclude that R&D 

activities are a contributor to information asymmetry and may represent a less noisy proxy of 

information asymmetry since they represent a specific driver of information asymmetry and may 

be less likely to reflect additional information like firm and market attributes.  

Mohanty and Moon (2007) extend Aboody and Lev (2000) by using R&D expenses as a 

proxy for the level of information asymmetry to examine the signaling hypothesis as it applies to 

stock split announcement returns. The authors look at the difference in the announcement returns 

of both industrial firms and depository institutions and the difference in the announcements 

returns of industrial firms that report R&D expenses and industrial firms that do not report R&D 

expenses and in both cases find no significant differences in the split announcement returns 

between the groups of firms. If the signaling theory holds, an information event such as a stock 

split announcement should be of greater value to investors of those firms with higher information 

asymmetry (in this case, industrial firms and those firms reporting R&D expenses). As a result, 

Mohanty and Moon (2007) find no support for the signaling theory.  

It can be argued that R&D expenses are a much less noisy proxy for the level of 

information asymmetry when compared to a proxy like firm size, which would give more credit 
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to the signaling theory not holding for stock split announcement returns. In order to explore this 

idea, this paper aims to extend the idea of information asymmetry affecting stock split 

announcement returns by analyzing the difference in abnormal returns for R&D firms and non-

R&D firms by using various R&D expense measures while controlling for other firm 

characteristics that have been shown to affect stock split announcement returns.  

Consistent with the results in Mohanty and Moon (2007), initial subsample analysis 

shows that there is no significant difference between the announcement returns of firms reporting 

R&D expenses and firms not reporting R&D expenses, and as a result, the signaling hypothesis 

is not supported in the context of stock splits. The difference in stock splits announcement 

returns between R&D firms and non-R&D firms continues to be insignificant based on 

additional R&D expense measures.  

In addition to subsample analysis on differences in stock split announcement returns 

using various R&D expense measure subsamples, a multivariate regression is also performed 

using both a (-1, +1) event window and a (0, +1) event windows for split announcement returns 

while controlling for the effects of firm size, market-to-book ratio, post-split price level, and the 

presence of R&D expenses among other control variables. Various regression models all show 

an insignificant effect for R&D expenses across all model specifications using various R&D 

expense measures. After controlling for factors that have previously been shown to effect split 

announcement returns, there is no additional effect on split announcement returns as a result of 

the presence (or lack of) R&D expenses, and as a result, there is evidence against the signaling 

theory holding for stock split announcement returns.  
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The rest of the paper is organized as follows. Section 2 provides an overview of literature 

on the signaling theory and on various liquidity theories. Section 3 describes the data sample. 

Section 4 covers various data analyses while Section 5 concludes.  

2.2 Related Literature  

As mentioned previously, there are two general areas of theories that attempt to explain 

the abnormal returns around stock splits announcements, and the signaling theory is the first 

addressed here. There have been numerous studies both in support of and against the signaling 

hypothesis in the context of stock split announcements both in the US stock market and other 

stock markets around the world. Grinblatt, Masulis, and Titman (1984), Lakonishok and Lev 

(1987), Lamoureux and Poon (1987), Breannan and Copeland (1988), McNichols and Dravid 

(1990), and Ikenberry, Rankine, and Stice (1996) all find evidence that managers do use splits to 

signal private information to investors in the US. Ariff, Khan, and Baker (2004) find evidence 

for the signaling hypothesis by examining stock splits in Singapore while Guo, Zhou, and Cai 

(2008) find evidence supporting the signaling hypothesis for splits from the Tokyo Stock 

Exchange.  

Recent papers have used a variety of techniques to relate information signaling, 

information availability, and the signaling theory as they relate to stock split announcements. 

Louis and Robinson (2005) combine the signal provided by discretionary accruals and the signal 

provided from stock splits in order to support the idea of a stock split signaling managerial 

optimism. Michayluk and Zhao (2010) use decreases in bond yields after the announcement of 

stock splits to indicate a favorable market reaction due to the implications of the positive 

information resulting from the split. Kalay and Kronlund (2010) further support the signaling 

theory for stock splits by studying analyst forecast revisions. Johnson and Stretcher (2011) find 
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support for the signaling theory by showing that the information revelation from splits is more 

likely to be observed when volatility in the market is low.  

The other general area of stock split announcement theories is related to possible liquidity 

improvements that occur whenever a stock is split that lead to abnormal announcement returns 

due to the increased liquidity of the stock. These theories include the trading range hypothesis, 

the optimal tick size hypothesis, and the commission-induced sponsorship hypothesis. All of the 

liquidity related theories attribute the abnormal splits announcement returns to increased stock 

liquidity after a split and not to any sort of information signaling effect as a result of the split 

announcement.  

The trading range theory (Copeland 1979; Lakonishok and Lev 1987; Lamoureux and 

Poon 1987; Conroy, Harris, and Benet 1990) states that stock splits are beneficial since by 

reducing the price of a stock to a more acceptable price range, there should be an opportunity for 

a greater number of individual investors and greater diversity among investors which will lead to 

increased liquidity. The optimal tick size hypothesis (Angel 1997) suggests that there is an 

optimal tick size relative to a firm’s stock price. Since tick sizes are held constant in a market for 

the most part, as a firm’s stock price increases, a previously optimal tick size will become too 

small relative to the new higher price. By splitting a stock, a firm can return it’s stock price to an 

optimal tick size price range. The resulting effect on a firm’s stock should be increased liquidity 

due to attracting a larger number of investors due to the optimal ratio of tick size to stock price. 

Schultz (2000) proposes another liquidity-based hypothesis often referred to as the commission-

induced sponsorship hypothesis or broker promotion hypothesis. In this scenario, stock splits 

increase trading liquidity by increasing the profits earned by brokers per trade due to lower 
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prices after the split. As a result of the possibility of higher profits, brokers have an incentive to 

promote a stock and thus increase its liquidity.  

While the support for each of the previously mentioned theories is varied, the signaling 

hypothesis could hold particular merit for what is described by Ikenberry, Rankine, and Stice 

(1996) as the self-selection hypothesis. This hypothesis states that while management may 

choose to split for a variety of reasons related to improved liquidity, this action would still only 

be necessary if they expect the future stock price to continue to be elevated. If management 

expected that the stock price would return to its normal price range, there would be no need to 

reduce the price in any of the liquidity theories mentioned previously. If management expects the 

higher stock prices to persist, they must have some private positive knowledge about the firm 

that is then signaled to the market by the announcement of the stock split.  

2.3 Data Selection 

2.3.1 Stock Split Sample Formation 

 The stock split sample is initially constructed from all stock splits in the CRSP daily 

stock files between 1990 and 2008. Compustat is used to acquire the following for each splitting 

firm: fiscal year closing price, common shares outstanding, total common equity, sales, research 

and development expenses, and cost of goods sold. All Compustat data is gathered for the most 

recent fiscal year preceding the stock split announcement and require non-missing data values 

while CRSP price data is required for the 21st calendar day preceding the split announcement 

date.  

Previous studies by Brennan and Copeland (1988) and McNichols and Dravid (1990) 

show that the size of the split factor provides information about the stock split. As a result, only 

two-for-one stock splits are retained in the sample. Finally, industry data must be available for 
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each stock split as described below. Between 1990 and 2008, there are 3,231 two-for-one stock 

splits announced with 2,498 of those being announced by industrial firms. After additional data 

constraints are applied, 1,015 stock splits remain in the stock split sample. 

2.3.2 Industry Sample Formation 

In addition to the stock split sample described above, there is also a larger sample of non-

splitting firms used to construct industry-ranking variables. The industry sample consists of all 

firms listed on CRSP and Compustat meeting the same data requirements as described 

previously and also matching a splitting firm for both SIC code and fiscal year needed or SIC 

code and pre-split price date needed.  

For example, if the pre-split price date for a stock split was January 21, 2003, all firms in 

the CRSP daily files with a date matching that date and a three-digit SIC code also matching the 

three-digit SIC code of the splitting firm are included in the sample for that split. As for 

Compustat data, all firms matching a stock split’s prior fiscal year and three-digit SIC code are 

included in the sample for that split. To resolve for differences in SIC codes between CRSP and 

Compustat, only CRSP SIC codes are used. If an industry does not have at least five firms for a 

split observation, the associated stock split is excluded from the data.  

2.3.3 Variable Descriptions 

Based on previous research concerning possible determinants of abnormal returns around 

stock split announcements, pre-split price, post-split price, market value of equity, book value of 

equity, and market-to-book ratio are recorded for all splitting firms and other firms in their 

industry as determined by a 3-digit SIC code.  

Pre-split price is the stock price 21 calendar days before the announcement date and is 

primarily used to calculate post-split price. In order to calculate post-split price, we follow 
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Ikenberry, Rankine, and Stice (1996) and Mohanty and Moon (2007) and divide the pre-split 

price by two for firms announcing a stock split. For firms that did not announce a stock split, the 

post-split price is the same as the pre-split price. By computing a post-split price, the stock prices 

of splitting firms before and after a stock split can be compared while controlling for industry 

effects on stock prices. Low post split-prices should serve as more credible signals of private 

information so the announcement return should be highest for firms with lower post-split prices 

(Brennan and Hughes 1991), and the expected relation between post-split price and 

announcement returns is negative.  

Both fiscal year closing price and common shares outstanding are used to determine 

market value of equity for the most recent fiscal year. Book value of equity is also collected for 

the most recent fiscal year. Splitting firms tend to have high stock prices so the market values of 

these firms may be somewhat skewed as a firm size measure.  According to Ikenberry, Rankine, 

and Stice (1996), Desai and Jain (1997), and Kunz and Rosa-Majhensek (2008), smaller firms 

should have higher abnormal returns when compared to large firms since there is often less 

information available for small firms so the expected relation between firm size and 

announcement returns is negative.  

Market-to-book ratio is calculated using the previously mentioned market value of equity 

and book value of equity for the previous fiscal year. According to Ikenberry, Rankine, and Stice 

(1996), the book-to-market ratio is a sign of undervaluation and should be positively correlated 

with announcement returns if stock splits serve as a signal of undervaluation. Since the market-

to-book ratio is used here, a low market-to-book ratio would serve as a signal of undervaluation, 

and the expected relation between the market-to-book ratio and announcement returns is 

negative.  
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In order to completely observe different level of information asymmetry caused by the 

presence of R&D activities, various R&D expense measures are calculated. R&D expenses is the 

most basic measure and is a indicator variable set equal to one if a firm reports R&D expenses in 

the previous fiscal year and set equal to zero if a firm reports zero R&D expenses in the previous 

fiscal year. Many firms report a null value for R&D expenses and are not included in the sample. 

Firms reporting R&D expenses exhibit higher information asymmetry so the expected relation 

between the R&D expenses variable and announcement returns is positive.   

R&D expenses / sales and R&D expenses / COGS measure a firm’s reported R&D 

expenses as a percentage of sales or cost of goods sold for the previous fiscal year. Firms 

reporting relatively higher amounts of R&D expenses should exhibit higher information 

asymmetry so the expected relation with announcement returns is positive. R&D expenses 

growth is an indicator variable set equal to one if a firm increases the raw amount of R&D 

expenses it reports over the previous two fiscal years before a split announcement while (R&D 

expenses / sales) growth and (R&D expenses / COGS) growth are both indicator variables that 

equal one if a firm increases its R&D expenses as a percent of sales or as a percent of cost of 

goods sold over the previous two fiscal years before a split announcement. An increase in either 

raw R&D expenses or relative R&D expenses should lead to higher information asymmetry so 

the expected relationship between the indicator growth variables and announcement returns is 

positive.  

In order to control for industry effects on firm size and stock prices, each firm 

announcing a stock split is ranked according to other firms in its three-digit SIC code industry 

similar to Mohanty and Moon (2007). Decile rank variables (ranging from 0 to 9) are computed 

for book value of equity, market value of equity, pre-split stock price, post-split stock price, and 
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the market-to-book ratio. Higher rankings are associated with a higher equity value, a higher 

stock price, and a higher market-to-book ratio. All regressions and statistical testing are based on 

these industry-ranking variables.  

2.4 Analysis 

2.4.1 Descriptive Statistics  

Table 2.1 reports descriptive statistics for both unadjusted values and industry-adjusted 

values for various firm characteristics that have been previously shown to affect the abnormal 

returns around stock split announcements. To detect any differences in these characteristics 

between firms that report R&D expenses and firms that do not report R&D expenses, descriptive 

statistics for each group of firms is reported in table 2.2. Tests for statistical differences between 

R&D expense firms and non-R&D expense firms are reported using Mann-Whitney tests.  

Table 2.1 shows that after controlling for industry effects, splitting firms tend to be larger 

than other firms in the industry with an average book value of equity decile of 6.59 and an 

average market value of equity decile of 7.08 (4-5 ranking representing mid-size firms). Splitting 

firms also have higher market-to-book ratios with a decile average of 6.55 (4-5 ranking 

representing mid-ranked market-to-book firms) and higher prices both before and after splitting 

with a decile average of 8.48 and 7.04 respectively (4-5 ranking representing mid-ranked price 

firms).   

In order to identify any significant differences between firms that do report R&D 

expenses and those firms that do not report R&D expenses, table 2.2 repeats the previous 

analysis in table 2.1 for each subsample of firms. The unadjusted results show that splitting firms 

reporting R&D expenses have higher equity values, higher market-to-book ratios, and higher 

stock prices both before and after the split when compared to firms not reporting R&D expenses. 
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After controlling for industry effects, the results are similar. Almost all of the differences 

between the two groups of firms are significant with the only exceptions being the raw book 

value of equity and the industry adjusted market-to-book ratio. Overall, firms reporting R&D 

expenses seem to be on average larger and more highly valued by both the market-to-book ratio 

and stock prices when compared to firms that are not reporting any R&D expenses.  

Table 2.3 reports announcement returns on a yearly basis for all split events. 

Announcement returns are reported for both a (-1, +1) event window along with a (0, +1) event 

window around the announcement date of a stock split and are calculated by subtracting value-

weighted market returns from returns for firms that announce a stock split. The mean 

announcement return for the entire period is 2.71% using a return window of (-1, +1) and 2.43% 

using a return window of (0, +1). 

2.4.2 Subsample Analysis  

Before breaking down the stock split sample into subsamples based on R&D expenses to 

evaluate any effects of information asymmetry on split announcement returns, other subsamples 

are formed in order to test the overall characteristics of the split sample against what is reported 

in Ikenberry, Rankine, and Stice (1996). Subsample analysis is conducted on the basis of firm 

size (measured by the book value of equity and the market value of equity), market-to-book 

ratio, and post-split price.  

According to Ikenberry, Rankine, and Stice (1996), Desai and Jain (1997), and Kunz and 

Rosa-Majhensek (2008), smaller firms should have higher announcement returns when 

compared to large firms since there is often less information available for small firms. The 

market-to-book ratio often serves as a measure of market undervaluation of a firm. If stock splits 

are a signal of market undervaluation, there should be a greater announcement return for firms 
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with a low market-to-book ratio (Ikenberry, Rankine, and Stice 1996). Low post split-prices 

should serve as more credible signals of private information so announcement returns should be 

highest for firms with low post-split prices (Brennan and Hughes 1991).  

The mean and median announcement returns for both a (-1, +1) event window and a (0, 

+1) event window are reported for each subsample of firms in table 2.4. t-statistics are reported 

for the announcement returns of each subsample while p-values are reported for Mann-Whitney 

tests for all unpaired sample testing. 

The results in table 2.4 show that the split sample is consistent with the results of 

Ikenberry, Rankine, and Stice (1996). Smaller firms report significantly higher announcement 

returns when compared to larger firms when measured by both the book value of equity and the 

market value of equity. Low post-split price firms also report significantly higher announcement 

returns when compared to high post-split price firms as expected. This supports previous 

research that suggests that small firms earn higher announcement returns as a result of less 

information being available about them and that stock splits from low post-split price firms are a 

more credible signal of private information and thus result in higher announcement returns.  

Ikenberry, Rankine, and Stice (1996) predict that the book-to-market ratio should be 

positively related to announcement returns since the book-to-market ratio serves as a measure of 

the degree of market undervaluation and stock splits are a signal of current market 

undervaluation. High book-to-market firms are more likely to be undervalued. In univariate 

testing, Ikenberry, Rankine, and Stice (1996) find that low book-to-market firms have higher 

announcement returns than high book-to-market firms, which is inconsistent with their 

predictions. We find that low market-to-book firms have higher announcement returns when 

compared to high market-to-book firms, which is consistent with the prediction in Ikenberry, 
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Rankine, and Stice (1996) but inconsistent with their findings. The difference between the 

announcement returns of high market-to-book firms and low market-to-book firms is not 

significant though in either of the event windows.  

The split sample is next divided into subsamples based on various R&D expense 

measures for the purposes of this study with the results listed in table 2.5. The split sample is 

broken down into firms reporting R&D expenses and firms not reporting R&D expenses, firms 

reporting a high amount of R&D expenses and firms reporting a low amount of R&D expenses 

(measured both as a percentage of sales and as a percentage of cost of goods sold), firms 

experiencing raw R&D expense growth and those not experiencing raw R&D expense growth, 

and firms experiencing relative R&D expense growth and those not experiencing relative R&D 

expense growth (measured both as a percentage of sales and as a percentage of cost of goods 

sold). Firms reporting R&D expenses, firms reporting a higher relative amount of R&D 

expenses, and firms experiencing any kind of R&D expense growth should all have higher 

information asymmetry and are all expected to have higher announcement returns if the signaling 

hypothesis holds. As before, the mean and median abnormal returns for both a (-1, +1) event 

window and a (0, +1) event window are reported for each subsample of firms, t-statistics are 

reported for the announcement returns of each subsample while p-values are reported for Mann-

Whitney tests for all unpaired sample testing. 

Table 2.5 shows that there is no significant difference in the announcement returns 

between the different subsample groups for any of the R&D expense measures which provides 

evidence against the signaling hypothesis for stock split announcement returns. In most of the 

subsample observations, the group of firms that was predicted to have the higher amount of 

information asymmetry due to having R&D expenses, a high amount of R&D expenses, or 
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growth in R&D expenses, do report having higher returns around the split announcement but all 

differences in announcement returns between subsamples are insignificant. Consistent with 

Mohanty and Moon (2007), firms that have a higher amount of information asymmetry do not 

earn significantly higher announcement returns when compared to firms that have a lower 

amount of information asymmetry.  

Based on this subsample analysis, the split sample does display similar characteristics as 

the splits studied by Ikenberry, Rankine, and Stice (1996) when observing subsamples based on 

firm size and post-split price. The univariate analysis also shows results similar to those 

presented in Mohanty and Moon (2007) where no support for the signaling theory is found since 

there is no significant differences between the announcement returns of high information 

asymmetry firms and low information asymmetry firms. Since there are some firm factors that 

have been shown to affect split announcement returns (firm size and post-split price), a 

multivariate analysis is next performed to control for these factors to then observe if high levels 

of information asymmetry significantly affect split announcement returns.  

2.4.3 Multivariate Analysis  

In order to thoroughly evaluate the effects of high levels of information asymmetry as 

proxied by R&D expenses on announcement returns, OLS regression is used to control for other 

factors that are know to affect stock split announcement returns. Following Ikenberry, Rankine, 

and Stice (1996), announcement returns are regressed on firm size, post-split price, and the 

market-to-book ratio. Firm size is included based on past research that firm size and 

announcement returns are negatively related (Ikenberry, Rankine, and Stice 1996; Desai and Jain 

1997; Kunz and Rosa-Majhensek 2008). The market-to-book ratio is included as a measure of 

market undervaluation of the firm. If stock splits serve as a signal of undervaluation to the 
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market, the signal should be stronger for low market-to-book firms (undervalued firms) 

(Ikenberry, Rankine, and Stice 1996). Brennan and Hughes (1991) suggest that a firm with a low 

post-split price will send a stronger signal resulting in higher split announcement returns. A 

negative relationship is expected between each of these variables and the returns surrounding a 

split announcement. Each variable is included in the regressions as an industry-adjusted decile 

rank variable in order to control for industry effects.  

In addition to the firm characteristics described above, two additional groups of control 

variables are included in the announcement return regressions. Previous research (Angel 1997; 

Schultz 2000; Kadapakkan, Krishnamurthy, and Tse 2005) has focused on the link between stock 

splits and minimum tick size changes in order to provide support for an optimal tick size 

hypothesis or a commission-induced sponsorship hypothesis which both focus on stock splits 

being initiated to increase stock liquidity. Since the split sample being used in this study spans a 

time frame that includes two changes in minimum tick size (from eighths to sixteenths in 1997 

and sixteenths to decimals in 2001), two additional indicator variables are included in each 

regression to control for these changes and any possible resulting effects on split announcement 

returns. The sixteenths variable takes on a value of one if a split occurred when the minimum 

tick size is a sixteenth and a value of zero otherwise while the decimal variable takes on a value 

of one if a split occurred when the minimum tick size is a penny and a value of zero otherwise. 

The eighths period is used as a reference period and therefore does not have an indicator variable 

associated with it.  

Also included in all of the regression models are year fixed effect variables. An indicator 

variable is included for each year from 1991 to 2008 with no indicator variable for 1990 being 
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included since 1990 serves as the base year. F tests are used to test the joint significant of all of 

the year variables.  

For the purposes of this study, an R&D expense variable is included in each regression 

model to evaluate the effects of higher information asymmetry, as proxied by the reporting of 

R&D expenses in the previous fiscal year, on split announcement returns. The R&D expenses 

variable takes on a value of one for splitting firms that reported positive R&D expenses in the 

fiscal year prior to a split and a value of zero for splitting firms that reported zero R&D expenses 

in the fiscal year prior to a split. If the signaling theory holds, this indicator variable should show 

a significant and positive relationship with split announcement returns.   

Regression results are presented in table 2.6. The reported t-statistics are based on 

heteroskedasticity‐consistent standard errors in order to control for possible heteroskedasticity 

that was found using Breusch-Pagan tests. Table 2.6 presents split announcement returns for 

regression models 1-3 using a (-1, +1) event window and split announcement returns for 

regression models 4-6 using a (0, +1) event window. Indicator variables for the minimum tick 

size in addition to year variables are included in all of the models. Model 1 and model 4 include 

only the R&D expenses variable while all of the other regression models include variables for 

firm size, market-to-book ratio, and post-split price. Model 2 and model 5 include a firm size 

variable based on the book value of equity while model 3 and model 6 include a firm size 

variable based on the market value of equity.  

To first check the accuracy of the sample, we compare the results of the regressions in 

models 2 and 3 and models 5 and 6 for firm size, market-to-book ratio, and post-split price with 

those reported in Ikenberry, Rankine, and Stice (1996). Firm size is significantly negatively 

related to announcement returns across all models verifying that smaller firms do experience 
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greater announcement returns when compared to larger firms, which is typically attributed to the 

lack of information normally available for small firms when compared to large firms. Post-split 

price is also negatively related to announcement returns across all specifications confirming that 

splits from low post-split price firms result in higher split announcement returns since they serve 

as a more credible signal of private information. These results are consistent with those reported 

in Ikenberry, Rankine, and Stice (1996). The market-to-book decile variable becomes positive 

but is only significant when measuring firm size by the market value of equity. While stock splits 

may serve as a indicator of management’s belief that the firm is undervalued, split announcement 

returns are not greater for firms that are more undervalued as measured by market-to-book ratio. 

Overall, smaller firms and firms with lower post-split prices experience larger split 

announcement returns. 

The results in table 2.6 also confirm what was seen in the subsample analysis for the 

effects of high information asymmetry as proxied by the presence of R&D expenses. Models 1 

and 4 both include only the R&D expenses variable and show no significance for the R&D 

expenses variable. Models 2 and 3 and models 5 and 6 include the control variables mentioned 

before in addition to the R&D expenses variable. While the R&D expenses variable does enter 

the models as positive (as previously predicted), it still shows no significant effect on split 

announcement returns. This again confirms that firms that have a higher amount of information 

asymmetry, as proxied by the presence of R&D expenses, do not report increased announcement 

returns when compared to firms that have a lower amount of information asymmetry, as proxied 

by the absence of R&D expenses.  

Table 2.7 also reports regression results, but now the regression models use various 

alternative measures of R&D expenses in order to fully analyze any possible effects of high 
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information asymmetry on split announcement returns. As before, table 2.7 presents split 

announcement returns using a (-1, +1) event window and while panel B presents announcement 

returns using a (0, +1) event window. Indicator variables for the minimum tick size period in 

addition to year variables are included in all of the models. All of the models also include firm 

size as measured by the book value of equity, market-to-book ratio, and post-split price.  

Models 1 and 7 repeat the previous regression models in table 2.6 labeled as models 2 

and 5 where high information asymmetry is proxied by the inclusion of the R&D expenses 

variable. The rest of the models use alternative measures of R&D expenses to possibly provide a 

better proxy for high amounts of information asymmetry. Alternative measures of R&D 

expenses include R&D expenses / sales, R&D expenses / cost of goods sold, R&D expenses 

growth, (R&D expenses / sales) growth, and (R&D expenses / cost of goods sold) growth. All of 

the growth variables are indicator variables that take on the value of one if a firm reports either 

raw growth in R&D expenses or relative growth in R&D expenses in the two fiscal years prior to 

a split announcement and zero otherwise.  

As previously seen in table 2.6, both firm size and post-split price enter each regression 

model in table 2.7 as negative and significant as previously expected. The market-to-book ratio 

also remains positive and insignificant in all table 2.7 models as previously reported in table 2.6.  

Almost all various measures for R&D expenses enter the regression models in table 2.7 as 

positive, and all measures do enter the models as insignificant. This analysis holds for 

announcement returns using both a (-1, +1) event window and a (0, +1) event window. This once 

again confirms that firms that have a higher amount of information asymmetry, as proxied by the 

various R&D expense measures, do not report increased announcement returns when compared 

to firms that have a lower amount of information asymmetry. The insignificance of the various 
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R&D expense measures even after controlling for various firm characteristics provides evidence 

that the signaling theory does not hold in the context of stock splits.  

2.5 Conclusion 

Stock splits remain a unique corporate event in that they represent no change in a firm’s 

fundamentals as they relate to earnings, cash flows, or operations, yet they result in positive 

significant abnormal returns around announcement dates. The signaling hypothesis and liquidity 

hypotheses are two of the basic explanations as to why these abnormal announcement returns 

occur.  

According to the signaling hypothesis, managers use corporate events like stock splits to 

signal positive insider information to investors in order to indicate higher future firm 

performance than what is currently expected, and this signal of positive insider information 

causes abnormal announcement returns. If the signaling hypothesis holds for stock split returns, 

investors in firms with higher amounts of information asymmetry should receive more value 

from the positive information being signaled by the stock split which should result in higher 

announcement returns when compared to firms with lower amount of information asymmetry. 

Ikenberry, Rankine, and Stice (1996), Desai and Jain (1997), and Mohanty and Moon (2007) all 

perform some analysis on the impact of information asymmetry on the abnormal returns 

associated with stock split announcements, but the results are conflicting and limited. This paper 

attempts to contribute to the stock split literature by further examining the effect of information 

asymmetry on abnormal split announcement returns by using various measures of R&D expenses 

to proxy for information asymmetry while also controlling for other firm characteristics that have 

been shown to affect split announcement returns.   
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The initial subsample analysis confirms that the signaling hypothesis would fail to 

explain abnormal announcement returns because there is no difference in announcement returns 

between firms that do report R&D expenses (high information asymmetry firms) and firms that 

do not report R&D expenses (low information asymmetry firms). To further explore these 

results, multivariate regression is used to control for the effects of firm size, market-to-book 

ratio, and post-split price among other variables to examine any effects that information 

asymmetry has on announcement returns. Even after controlling for these variables, various 

models show that R&D expenses, as proxied by multiple different measures, do not have any 

significant impact on announcement returns of stock splits.  

Firms reporting R&D expenses do not experience higher announcement returns when 

compared to firms that report zero R&D expenses. To the extent that R&D expenses are an 

appropriate proxy for information asymmetry as described by Aboody and Lev (2000), firms 

with higher information asymmetry are not experiencing higher split announcement returns. If 

stock splits serve as a signal to the market of management’s private information, the release of 

information should be more valuable to investors with relatively little information (investors in 

high information asymmetry firms) when compared to investors in firms with low information 

asymmetry. The lack of an increase in announcement returns as a result of higher information 

asymmetry provides support that the signaling theory does not hold in the context of stock splits 

which indicates that the abnormal announcement returns around split announcements are not due 

to any kind of information signal being provided to investors.  
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Variable N Mean Median
Book value of equity 1,015 1,565 258
Market value of equity 1,015 8,783 1,289
Market-to-book ratio 1,015 7.61 4.42
Pre-split price 1,015 66.08 59.00
Post-split price 1,015 33.04 29.50

Variable N Mean Median
Book value of equity decile 1,015 6.59 7.00
Market value of equity decile 1,015 7.08 8.00
Market-to-book ratio decile 1,015 6.55 7.00
Pre-split price decile 1,015 8.48 9.00
Post-split price decile 1,015 7.04 7.00

Variable N Mean Median
R&D expenses 1,015 0.86 1.00
R&D expenses / sales 1,015 11.71% 5.52%
R&D expenses / COGS 1,015 47.20% 10.60%
R&D expenses growth 1,015 0.71 1.00
(R&D expenses / sales) growth 1,015 0.40 0.00
(R&D expenses / COGS) growth 1,015 0.44 0.00

Table 2.1. Descriptive Statistics

Note: R&D expenses is an indicator variable set equal to 1 if a firm reports 
R&D expenses in the previous fiscal year and set equal to 0 otherwise. All 
growth variables equal 1 if a firm increases the raw or relative amount of 
R&D expenses it reports over the previous two fiscal years before a split 
announcement.  

Unadjusted Values

Industry Adjusted Variables

R&D Expenses Measures
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Variable

R&D Expense 
Firms                   

(n = 874)

Non-R&D 
Expense Firms      

(n = 141) p-value
Book value of equity 1,676.70 875.49 0.8394
Market value of equity 9,449.90 4,649.66 0.0122
Market-to-book ratio 8.14 4.28 0.0000
Pre-split price 68.88 48.71 0.0000
Post-split price 34.44 24.36 0.0000

Variable

R&D Expense 
Firms                   

(n = 874)

Non-R&D 
Expense Firms      

(n = 141) p-value
Book value of equity decile 6.65 6.21 0.0055
Market value of equity decile 7.14 6.70 0.0032
Market-to-book ratio decile 6.58 6.40 0.5292
Pre-split price decile 8.51 8.28 0.0283
Post-split price decile 7.13 6.49 0.0000

Table 2.2. Descriptive Statistics-R&D Expense Firms versus Non-R&D Expense Firms

Note: If a firm reported R&D expenses the previous fiscal year, it is classified as an R&D 
expense firm. Each decile variable represents a ranking from 0 (low/small) to 9 
(high/large). p-values are reported for Mann-Whitney tests for all unpaired sample testing.

Unadjusted Values

Industry Adjusted Variables
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Year n
Mean        
(%)

Median 
(%) t-statistic

Mean        
(%)

Median 
(%) t-statistic

1990 27 3.39 2.57 3.66 3.05 2.04 3.01
1991 41 1.58 1.43 2.10 1.63 0.87 2.34
1992 50 2.06 1.35 2.63 1.30 1.30 2.03
1993 51 2.25 0.81 2.96 2.15 1.13 3.13
1994 52 1.39 1.18 2.44 1.46 1.05 2.73
1995 83 2.88 1.94 3.50 2.59 2.41 4.13
1996 84 4.21 1.91 5.39 3.39 2.09 5.37
1997 63 1.16 1.01 1.61 0.68 0.78 1.00
1998 62 2.55 2.03 3.52 2.53 1.49 3.64
1999 117 3.81 2.38 4.08 3.78 2.46 4.17
2000 130 2.89 1.94 2.81 2.74 1.50 3.28
2001 18 1.45 1.62 1.54 1.39 1.41 2.10
2001 21 1.12 1.55 1.05 0.52 0.81 0.61
2003 29 3.98 3.81 3.57 2.61 2.12 2.37
2004 53 3.92 1.31 3.23 3.74 1.95 3.21
2005 47 0.91 1.19 1.30 0.94 0.95 1.44
2006 40 3.11 1.94 3.37 2.92 2.19 3.36
2007 36 2.78 1.93 3.06 2.43 1.72 2.84
2008 11 1.78 2.54 1.37 1.18 0.07 0.93

CAR (-1, +1) CAR (0, +1)

Note: Announcement returns are calculated by subtracting value-weighted market 
returns from returns for firms that announce a stock split. t-statistics are reported for the 
announcement returns of each year. 

Table 2.3. Yearly Split Announcement Returns
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n
Mean        
(%)

Median 
(%) t-statistic p-value

Book value of equity
  Small firms 188 5.81 4.33 8.28
  Large firms 827 2.01 1.32 8.42 0.0000
Market value of equity
  Small firms 125 7.19 5.03 7.62
  Large firms 890 2.08 1.43 9.07 0.0000
Market-to-book ratio
  Low 159 3.21 1.32 5.12
  High 856 2.62 1.87 10.18 0.9921
Post-split price
  Low 78 8.23 5.35 7.27
  High 937 2.25 1.50 9.62 0.0000

n
Mean        
(%)

Median 
(%) t-statistic p-value

Book value of equity
  Small firms 188 5.39 3.79 8.99
  Large firms 827 1.76 1.25 8.25 0.0000
Market value of equity
  Small firms 125 6.66 4.06 8.22
  Large firms 890 1.84 1.29 9.00 0.0000
Market-to-book ratio
  Low 159 3.03 1.46 5.05
  High 856 2.32 1.63 10.38 0.7651
Post-split price
  Low 78 7.56 4.89 7.41
  High 937 2.01 1.46 9.73 0.0000

Table 2.4. Announcement Return Analysis-Fund Characteristic Subsamples

Note: t-statistics are reported for announcement returns while p-values are 
reported for Mann-Whitney tests for all unpaired sample testing.

CAR (0, +1)

CAR (-1, +1)
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n
Mean        
(%)

Median 
(%) t-statistic p-value

R&D expenses
  Non-R&D expense firm 141 2.80 2.06 4.95
  R&D expense firm 874 2.70 1.67 10.33 0.6483
R&D expenses / sales
  Low % 507 2.51 1.49 8.56
  High % 508 2.92 1.96 7.77 0.3363
R&D expenses / COGS
  Low % 507 2.40 1.55 8.52
  High % 508 3.02 1.90 7.88 0.4620
R&D expenses growth
  No growth 293 2.79 1.85 6.94
  Growth 722 2.68 1.70 9.16 0.9366
(R&D expenses / sales) growth
  No growth 614 2.70 1.75 8.74
  Growth 401 2.73 1.72 7.31 0.8254
(R&D expenses / COGS) growth
  No growth 569 2.65 1.71 8.41
  Growth 446 2.79 1.90 7.67 0.5990

CAR (-1, +1)

Note: R&D expenses is an indicator variable set equal to 1 if a firm reports R&D 
expenses in the previous fiscal year and set equal to 0 otherwise. All growth variables 
equal 1 if a firm increases the raw or relative amount of R&D expenses it reports 
over the previous two fiscal years before a split announcement. t-statistics are 
reported for announcement returns while p-values are reported for Mann-Whitney 
tests for all unpaired sample testing.          

Table 2.5. Announcement Return Analysis-R&D Expense Measure Subsamples
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n
Mean        
(%)

Median 
(%) t-statistic p-value

R&D expenses
  Non-R&D expense firm 141 2.32 1.72 4.46
  R&D expense firm 874 2.45 1.60 10.65 0.8652
R&D expenses / sales
  Low % 507 2.30 1.32 8.64
  High % 508 2.56 1.86 7.84 0.3661
R&D expenses / COGS
  Low % 507 2.20 1.35 8.50
  High % 508 2.66 1.84 8.01 0.2970
R&D expenses growth
  No growth 293 2.51 1.35 6.52
  Growth 722 2.40 1.70 9.53 0.9696
(R&D expenses / sales) growth
  No growth 614 2.30 1.40 8.13
  Growth 401 2.63 1.85 8.45 0.2371
(R&D expenses / COGS) growth
  No growth 569 2.35 1.54 8.05
  Growth 446 2.54 1.79 8.38 0.3290

Table 2.5. (continued)
CAR (0, +1)

Note: R&D expenses is an indicator variable set equal to 1 if a firm reports R&D 
expenses in the previous fiscal year and set equal to 0 otherwise. All growth 
variables equal 1 if a firm increases the raw or relative amount of R&D expenses it 
reports over the previous two fiscal years before a split announcement. t-statistics are 
reported for announcement returns while p-values are reported for Mann-Whitney 
tests for all unpaired sample testing.          
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(1) (2) (3) (4) (5) (6)
Intercept 0.0374 0.1082 0.1047 0.0318 0.0971 0.0929

3.58 6.79 6.68 2.90 6.13 5.94
R&D expenses -0.0039 0.0030 0.0030 -0.0015 0.0045 0.0044

0.63 0.49 0.48 0.26 0.79 0.78
Book value of equity decile -0.0043 -0.0050

2.8360 4.09
Market value of equity decile 0.00 -0.0056

2.62 3.56
Market-to-book ratio decile 0.0017 0.0032 0.0010 0.0027

1.36 2.46 0.84 2.32
Post-split price decile -0.0085 -0.0084 -0.0061 -0.0061

4.22 4.12 3.58 3.54
Sixteenths 0.0162 0.0153 0.0163 0.0117 0.0108 0.0120

1.27 1.19 1.27 0.98 0.91 1.01
Decimals  0.0007 0.0260 0.0273 -0.0085 0.0179 0.0189

0.03 0.90 0.92 0.57 0.89 0.90

Year variables Yes Yes Yes Yes Yes Yes
F test 0.92 4.01 3.95 1.07 4.36 4.20
R2 0.0192 0.0887 0.0874 0.0221 0.0955 0.0923
F test-year variables 1.03 1.04 1.02 1.12 1.10 1.08

CAR (-1, +1) CAR (0, +1)
Table 2.6. Multivariate Regression of Announcement Returns

Note: R&D expenses is an indicator variable set equal to 1 if a firm reports R&D expenses 
in the previous fiscal year and set equal to 0 otherwise. Year variables take on a value of 1 if 
a split is announced that year. Indicator variables are also included and take on a value of 1 if 
a split is announced when the minimum tick size was sixteenths or decimals respectively. t-
statistics based on heteroskedasticity‐consistent standard errors are reported for 
announcement returns in addition to model statistics. Values for F tests are also reported for 
the joint significance of the year  variables. 

Model
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(1) (2) (3) (4) (5) (6)
Intercept 0.1082 0.1104 0.1100 0.1086 0.1082 0.1090

6.79 7.00 6.98 6.95 6.89 6.89
R&D expenses 0.0030

0.49
R&D expenses / sales 0.0001

0.0487
R&D expenses / COGS 0.00

0.40
R&D expenses growth 0.0038

0.75
(R&D expenses / sales) growth 0.0024

0.50
(R&D expenses / COGS) growth 0.0035

0.73
Book value of equity decile -0.0043 -0.0043 -0.0043 -0.0043 -0.0042 -0.0042

2.84 2.84 2.84 2.85 2.84 2.84
Market-to-book ratio decile 0.00165 0.00165 0.00168 0.00163 0.00166 0.00166

1.36 1.36 1.38 1.35 1.37 1.37
Post-split price decile -0.0085 -0.0084 -0.0083 -0.0085 -0.0085 -0.0084

4.22 4.23 4.14 4.26 4.29 4.27
Sixteenths 0.0153 0.0154 0.0156 0.0147 0.0147 0.0150

1.19 1.20 1.22 1.14 1.14 1.16
Decimals 0.0260 0.0254 0.0253 0.0264 0.0262 0.0261

0.90 0.88 0.89 0.91 0.92 0.91

Year variables Yes Yes Yes Yes Yes Yes
F test 4.01 4.01 4.01 4.03 4.03 4.02
R2 0.0887 0.0885 0.0887 0.0890 0.0890 0.0887
F test-year variables 1.04 1.05 1.06 1.04 1.05 1.05

Table 2.7. Multivariate Regression of Announcement Returns-Various R&D Expense Measures

Note: R&D expenses is an indicator variable set equal to 1 if a firm reports R&D expenses in 
the previous fiscal year and set equal to 0 otherwise. All growth variables equal 1 if a firm 
increases the raw or relative amount of R&D expenses it reports over the previous two fiscal 
years before a split announcement. Year variables take on a value of 1 if a split is announced 
that year. Indicator variables are also included and take on a value of 1 if a split is announced 
when the minimum tick size was sixteenths or decimals respectively. t-statistics based on 
heteroskedasticity‐consistent standard errors are reported for announcement returns in addition 
to model statistics. Values for F tests are also reported for the joint significance of the year  
variables. 

CAR (-1, +1)
Model
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(7) (8) (9) (10) (11) (12)
Intercept 0.0971 0.1003 0.1002 0.0989 0.0979 0.0972

6.13 6.50 6.51 6.37 6.28 6.15
R&D expenses 0.0045

0.79
R&D expenses / sales -0.0002

0.0258
R&D expenses / COGS 0.00

0.17
R&D expenses growth 0.0029

0.62
(R&D expenses / sales) growth 0.0038

0.93
(R&D expenses / COGS) growth 0.0053

1.29
Book value of equity decile -0.0050 -0.0050 -0.0050 -0.0050 -0.0050 -0.0050

4.09 4.10 4.09 4.10 4.08 4.07
Market-to-book ratio decile 0.00096 0.00095 0.00096 0.00094 0.00097 0.00099

0.84 0.83 0.84 0.83 0.84 0.86
Post-split price decile -0.0061 -0.0060 -0.0060 -0.0061 -0.0061 -0.0062

3.58 3.52 3.52 3.57 3.59 3.63
Sixteenths 0.0108 0.0110 0.0110 0.0105 0.0102 0.0101

0.91 0.92 0.92 0.88 0.85 0.84
Decimals 0.0179 0.0171 0.0170 0.0178 0.0179 0.0186

0.89 0.86 0.85 0.89 0.91 0.95

Year variables Yes Yes Yes Yes Yes Yes
F test 4.36 4.33 4.33 4.35 4.37 4.40
R2 0.0955 0.0950 0.0950 0.0954 0.0958 0.0965
F test-year variables 1.10 1.11 1.12 1.10 1.12 1.11

Table 2.7. (continued)

Model
CAR (0, +1)

Note: R&D expenses is an indicator variable set equal to 1 if a firm reports R&D expenses in 
the previous fiscal year and set equal to 0 otherwise. All growth variables equal 1 if a firm 
increases the raw or relative amount of R&D expenses it reports over the previous two fiscal 
years before a split announcement. Year variables take on a value of 1 if a split is announced 
that year. Indicator variables are also included and take on a value of 1 if a split is announced 
when the minimum tick size was sixteenths or decimals respectively. t-statistics based on 
heteroskedasticity‐consistent standard errors are reported for announcement returns in addition 
to model statistics. Values for F tests are also reported for the joint significance of the year  
variables. 
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DO MUTUAL FUND CLOSURES CAUSE THE DECLINE IN FUND PERFORMANCE 
AFTER CLOSING? 

 
 
3.1 Introduction 

 Previous research has suggested that, despite public statements of good intentions, a 

mutual fund that closes to new investment does not succeed in protecting the performance of the 

fund as shown by superior fund performance prior to fund closing and a subsequent decline in 

fund performance after fund closing. While it now seems a forgone conclusion that closing a 

fund is ineffective as it is often followed by a decline in performance, the previous analysis in 

this area has not done enough to examine if this performance decline is unique to closed funds to 

determine if a fund closure is the cause of the performance decline or if a fund closure is merely 

ineffective at ensuring performance persistence. While closing a fund may reduce the incentive 

for management to maximize fund performance (Smaby and Fizel 1995), it may instead be the 

case that the performance of these funds cannot be expected to continue after closing based on 

the lack of persistence in mutual fund returns (Carhart 1997; Sirri and Tuffano 1998). If the 

decline in performance is not consistent among closed funds or unique to only closed funds, then 

it is not attributable to the fund closure and is instead due to some other factor, possibly the lack 

of performance persistence seen in the general universe of mutual funds. 

 The goal of this paper is to further the mutual fund literature in this area by examining the 

performance of closed mutual funds in greater detail to identify the possible cause of the decline 

in fund performance after closing. To achieve this, we first examine the performance of closed 
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mutual funds for consistency in fund return patterns and then perform a propensity score 

matching to identify mutual funds that do not close in order to see if the decline in performance 

that has previously been documented is unique to closed mutual funds or is also experienced by a 

matched group of non-closed mutual funds. Both of these analyses should serve to confirm the 

general ineffectiveness of fund closings in protecting the performance of a fund and then 

subsequently determine if a fund closure is itself a possible cause of the decline in fund 

performance.  

Why would an organization designed to invest the wealth of shareholders close the door 

to new shareholders and subsequently hinder fund growth by severely or completely disallowing 

new investment? The superior performance of a mutual fund will often attract an abnormally 

large influx of investment from shareholders. Fund managers then face the problem of finding 

quality investments that meet a firm’s investing objectives that will provide a level of return that 

is equivalent to the investments the fund is currently holding (Manakyan and Liano 1997). 

 Fund managers are presented with increasing difficulty in allocating new funds into 

appropriate investments for a number of reasons. Matching the quality of new investments with 

the assets already held by the firm will be difficult since these previous investments were the 

investments that generated the superior performance in the first place. Narrowly focused or 

restrictive fund investment objectives will only further complicate a fund manager’s investing 

decisions (Chen et al. 2004). As a manager continues to invest the excessive fund inflows, the 

quality of new assets will continue to decline, as the most desirable investment opportunities will 

no longer be available. Alternatively, a manager could choose to simply not invest the new 

inflows in suboptimal investments and instead choose to hold the excess inflows in cash. Either 

choice will lead to lower overall returns for both the old shareholders and the new shareholders 
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of the mutual fund as the superior performance of the old assets is brought down by what will be 

lower performing assets due to the suboptimal investing. 

In addition to suboptimal investments, there are additional difficulties faced by fund 

managers as a fund experiences large inflows and fund growth. Perold and Salomon (1999) find 

that larger funds experience increased trading costs, mainly due to liquidity and price impact 

effects that decrease performance. Stein (2002) suggests that the processing of soft information 

will become more difficult as an organization grows in size, which would imply that larger 

mutual funds would have a more difficult time seeking out optimal investments. Finally, Pollet 

and Wilson (2001) find that it is typical for fund managers to choose to simply scale up current 

investments in response to fund growth instead of diversifying investments. 

Since high fund inflows and the resulting fund growth can become problematic for fund 

performance, one option available to fund management is to close to investment from new 

shareholders. Zhao (2004) finds that closing is indeed effective at stemming high inflows into the 

fund as there is often a significant decline in fund inflows once a mutual fund closes. When a 

fund chooses to close, an announcement is often made that the closing is being undertaken due to 

the fund size becoming too large due to high fund inflows. The closing is often propositioned as 

a move that is being done in order to protect the future performance of the fund for current fund 

shareholders by limiting the need to invest new inflows in suboptimal investments. This is a 

reasonable explanation for closing since high inflows have been shown to be a precursor for 

suboptimal fund performance for the various reasons previously mentioned. Since fund closings 

have been shown to stem high inflows, closing a fund may be effective in protecting the 

performance of current shareholders and promoting an investing environment where fund 

managers can continue to earn superior returns.  



 

39 
 

While closing a mutual fund with the intention of protecting fund performance is in the 

best interest of current shareholders and is often poised as such, due to the typical compensation 

structure for mutual funds managers, closings are often not in the best interest of the fund’s 

manager. Nearly all fund managers receive the majority of their compensation based on an 

annual fee that is a percentage of the total amount of assets being managed by the fund. When a 

fund closes to new investments, a manager is faced with limited future compensation growth 

since fund growth will be restrained. The only option for compensation increases other than 

minor fund growth is the possibility of fee increases after closing. Because of this, Smaby and 

Fizel (1995) suggest that fund management will lose some incentive to maximize fund 

performance after closing a fund since any future compensation growth is now limited. This 

disincentive caused by the fund closure would lend support to the idea that fund closures actually 

cause the decline in performance after closure.  

Despite the conflict of interest between mutual fund shareholders and mutual fund 

managers in fund closings, mutual fund closings do occur and past studies by Smaby and Fizel 

(1995), Manakyan and Liano (1997), Zhao (2004), and Bris et al. (2007) have all found that 

closing a fund to new investors does not protect the performance of the fund. The past literature 

is consistent in showing that funds that close have superior performance in the year prior to 

closing to new investment and then experience a significant decline in performance in the year 

following fund closure.  

While previous studies have documented a decline in fund performance after closing, 

indicating that fund closure is ineffective at protecting fund performance, there has been no 

examination indicating if a fund closure is the cause of the decline in fund performance. It has 

been proposed that fund managers will not have as large of an incentive after closing a fund to 
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focus on maximizing fund performance since management compensation is largely linked to 

fund size (Smaby and Fizel 1995). If managers are disincentived by a fund closing, the return 

pattern among closed funds should be consistent since all fund managers should be facing the 

same disincentive. This would suggest that closing a fund leads to a disincentive for fund 

management and ultimately would cause the decline in fund performance. If similar non-closed 

mutual funds also experience a decline in performance, it would appear that the performance 

decline is not due to fund closure though and instead to some other factor. This is especially 

relevant considering that persistence in mutual fund performance is thought to not exist (Carhart 

1997; Sirri and Tuffano 1998) although some studies have found performance persistence in the 

short-run (Bollen and Busse 2004; Busse and Irvine 2006; Huij and Verbeek 2007). Performance 

declines could be due to the lack of long-term persistence and not due to the actual closure of a 

mutual fund.  

As expected, mutual funds that close to new investment do experience a significant 

performance decline indicating that closure is ineffective at protecting the performance of a fund. 

Closed funds also experience a large amount of fund growth in the pre-closing period and then 

decline in size in the post-closing period. To illustrate what could be causing the decline in 

performance after fund closure, a subsample analysis and a matched analysis are next performed. 

Based on a subsample analysis of winner funds versus loser funds, there are distinctive 

return patterns and fund growth patterns between the two fund groups.  Winner funds experience 

poor performance prior to closing and then experience superior performance in the post-closing 

period along with a decreasing TNA rank between the pre-closing and post-closing period. Loser 

funds experience vastly superior performance in the post-closing period and then experience a 

significant decline in performance upon closing along with a TNA rank that increase in the pre-
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closing period and then decreases in the post-closing period. Based on this subsample analysis, 

closing a fund may result in either an increase in fund performance or a decrease in fund 

performance and is undertaken both by funds experiencing superior pre-closing returns and 

subpar pre-closing returns.    

An analysis using propensity score matching is next performed and again shows that 

closing a fund does not seem to be a cause of the decline in fund performance. Both closed funds 

and matched non-closed funds experience adjusted returns in the post-closing period that are not 

significantly different from zero after experiencing positive and significant adjusted returns in 

the pre-closing period. Since non-closed funds experience similar raw returns and adjusted 

returns in the post-closing period with no fund closure present to cause the subpar performance, 

it does not appear that fund closures are the cause of a decline in performance in closed mutual 

funds.   

The rest of the paper is organized as follows. Section 2 provides an overview of related 

fund closing literature in addition to literature on the persistence of mutual fund performance. 

Section 3 describes the hedge fund data. Section 4 describes various analyses. Section 5 

describes a brief robustness check while Section 6 concludes the article. 

3.2 Related Literature  

The previous literature in this subject is incomplete in that for the most part in that it 

largely focuses on documenting the performance decline experienced by closed mutual funds and 

then attempting to explain possible explanations for the decline. In general, the previous 

literature has found that the decision to close funds is often based on a stated attempt to protect 

fund performance by limiting new fund inflows in an effort to limit the future growth of the fund 

and not put managers in a position where they have to invest the assets of the fund in suboptimal 
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investments. This research has also shown that these closings are largely ineffective at 

maintaining the superior performance that a fund experiences prior to closing, but at the same 

time, the literature has not thoroughly addressed if the closure of the fund is the cause of a fund’s 

performance decline.  

Smaby and Fizel (1995) examined 25 fund closings between 1982 and 1991 while 

Manakyan and Liano (1997) examined 27 fund closings between 1978 and 1994. Both papers 

focus on examining the performance of closed mutual funds before and after closing to new 

investors, and both confirm that closed funds do have significant and positive excess returns 

prior to closing and excess returns not significantly different than zero after closing. Despite a 

stated objective of protecting fund performance, closing a mutual fund does little in protecting 

the previously superior performance of the closed fund. Smaby and Fizel (1995) suggest that 

fund managers may not close the fund soon enough to prevent the fund from becoming too large, 

or alternatively, fund performance may decline as a result of managers being less incentivized to 

maximize fund performance since compensation is often tied to fund asset size. Manakyan and 

Liano (1997) suggest that managers may have other reasons to close a fund that are unrelated to 

the performance of a fund but do not elaborate further.  

Zhao (2004) examines 198 mutual fund closings from 1992 to 2001 and extends the 

previous literature by looking at the effect of fund closings on mutual fund families. Since 

mutual funds are unsuccessful at protecting performance by closing, the author proposes that it is 

unlikely that a fund closes only to protect the performance of shareholders. A fund management 

company may instead have an ulterior motive when choosing to close a fund that would benefit 

other funds in the fund family. Zhao (2004) suggests that senior executives make the decisions to 

close fund and could possibly be trying to divert attention from an already popular fund to other 
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funds in the fund family. He first confirms that funds that are larger in size, have larger inflows, 

or have higher performance are more likely to be closed. When comparing pre-closing and post-

closing performance, he finds that funds have above average performance both in the quarter and 

in the year prior to closing and a decline in relative performance especially one year after 

closing.  When examining fund inflows, he finds that other funds in a closing fund’s family will 

have higher inflows following the closing of a fund at least in the short run. While Zhao (2004) 

does provide a possible ulterior motive for the decision to close a mutual fund, the question as to 

what factors or fund characteristics are causing the decline in fund performance still remains.  

Bris et al. (2007) perform a more extensive study on both fund closings and subsequent 

reopenings by examining fund performance, inflows, and fees using a sample of 125 equity fund 

closings between 1993 and 2004. The authors propose three hypotheses to explain post-closing 

performance and post-closing inflows: the good steward hypothesis, the cheap talk hypothesis, 

and the family spillover hypothesis. As in Zhao (2004), a fund closing is more likely to occur 

following superior fund performance and higher inflows. Style-adjusted excess annual returns 

are found to be 15% before closing and -3% after closing to new investors. Bris et al. (2007) are 

the first to evaluate the change in fees after a fund closing and find that managers are not 

adversely affected by closing due to an increase in the gross advisory fee following fund closure. 

Again, in accordance with Zhao (2004), there is some evidence of spillover effect but is shown to 

be only significant in the very short term. According to Bris et al. (2007), the cheap talk 

hypothesis, where managers choose to increase their pay by increasing the fee percentage rather 

than by increasing the basis of their compensation, fund size, is the best explanation for fund 

closings. While this study is more comprehensive, there is still no explanation of why fund 

performance declines after closing a fund.   
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Chen, Gao, and Hu (2009) examine fund closures along with fund clonings that occur 

along with some fund closures in order to explain the decline in fund performance and possible 

motivations for initiating a fund closure. By examining 228 fund closing events between 1995 

and 2004, the authors first find that funds do generate above-average performance before closing 

which is consistent with past literature. The authors then differentiate between funds that close 

and subsequently launch a cloned fund and funds that close and do not subsequently launch a 

cloned fund.  While previous literature found a decline in fund performance after closing, Chen, 

Gao, and Hu (2009) find that funds that do not subsequently launch cloned funds are able 

continue to deliver above-average performance according to both size- and objective-adjusted 

returns. Funds that launch cloned funds after fund closure are not able to maintain performance 

after closing, which may indicate that these funds have some other motivation for closure that is 

not related to protecting fund performance. Chen, Gao, and Hu (2009) propose that for some 

funds, fund closure serves as a non-performance-based mechanism to differentiate a fund from 

other funds. By closing a fund, a fund will likely attract attention and may be able to garner 

higher inflows into a newly cloned fund and may also be able to charge higher fees in the newly 

cloned funds. According to the authors, the lack of performance persistence in mutual funds that 

close is not surprising given that closing a fund and subsequently cloning a new fund is 

essentially a fund closing in name only. The newly cloned fund is often in the same investment 

objective and managed by the same manager which will still result in an uncontrolled amount of 

inflows coming into the fund family that are chasing the same investments as the original closed 

fund just as there would be if the original closed fund were left open. 

As shown, while the previous literature has documented that mutual funds close to new 

investors to protect performance, this action is ineffective at protecting fund performance after 
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closing. There is a question though as to if the fund closure actually causes the decline in fund 

performance. It has been previously proposed that fund management will lose some incentive to 

maximize fund performance after closing since management compensation will see little growth 

after closure due to restricted growth in the size of the fund (Smaby and Fizel 1995). If the return 

pattern is not consistent among closed funds, it is unlikely that management disincentive as a 

result of fund closure is the cause of the decline in fund performance. Also, if closed funds and 

similar non-closed funds are both experiencing a performance decline, the decline in fund 

performance is not due to the closure of a fund and may be due to other factors such as the lack 

of persistence in mutual fund performance.  

In order to address the issue of fund closure causing the decline in fund performance, this 

paper will first examine closed fund performance to determine if there is a consistent return 

pattern among closed funds and then use a propensity score matching to identify similar non-

closed mutual funds to observe if these matched non-closed funds are experiencing any 

performance decline similar to what is experienced by closed funds. This paper will contribute to 

the mutual fund literature by showing that the decline in mutual fund performance after closing a 

fund is not caused by the act of fund closing.  

3.3 Data Selection 

3.3.1 Sample Formation  

The mutual fund data is obtained from the CRSP Survivor-Bias-Free US Mutual Fund 

Database and a weekly publication by Dow Jones News Service. Beginning in 2004, Dow Jones 

started publishing a list of all front-load and no-load mutual funds closed to new investors. This 

list is published weekly and contains the fund name, NASDAQ symbol, fund description, and 

total net assets of the mutual fund. At the end of each month in the sample, the list of closed 
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funds is downloaded and then aggregated to identify when a mutual fund first appears on the list 

and when it subsequently leaves the list. Between January 2005 and August 2011, 426 closings 

were identified from the Dow Jones lists. This includes excluding any funds that were closed for 

less than a year. The Dow Jones list is only available up to August 2012. To ensure that a fund 

stays closed for at least a year, the cutoff for closed funds has to be August 2011. Fund tickers 

are used to match the closed funds from the Dow Jones lists to the CRSP database. After 

matching the tickers to the CRSP database, 261 closings remain. Many tickers are not matched to 

the CRSP database either due to missing data values or not matching the correct objective type 

(see Appendix A). After requiring funds to have twelve months of fund returns both before and 

after closing, fee data both before and after closing, and other comparable funds to construct a 

benchmark against, 119 closings remain between January 2005 and August 2011. This is a 

similar sample size to previous research concerning mutual fund closures.  

In the CRSP database, each share class of a mutual fund is recorded as an individual 

entity. In order to avoid any issues with double counting, share classes for each mutual fund are 

combined so that all data is recorded at the fund level instead of the individual share class level. 

In order to match all share classes to a mutual fund, the fund name for each share classes is 

matched on a monthly basis. The matching is done dynamically so that it accounts for any 

additional share classes that are added in or lost over the data period. Fund characteristics such as 

fund returns, fund TNA, and fund fees are reported in aggregate or as a share class TNA 

weighted average. For variables that cannot be aggregated, the oldest share class for the fund is 

used.  

In keeping with past studies in this area and in order to only evaluate the performance of 

the closed funds immediately before and after the closing, one year of fund return data is 
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obtained for both the pre-close and post-close period. Fund returns are first calculated for each 

fund monthly as an asset-weighted average of all fund share classes. A cumulative return is then 

calculated based on raw unadjusted returns in addition to objective- and size-adjusted returns. 

Each mutual fund is grouped according to both its investment objective and its size quintile, 

which is determined by a fund’s TNA in the month of closing. Lipper objective codes are used to 

identify a fund’s objective, and consistent with past mutual fund closure research, only US equity 

funds are retained.  

3.3.2 Variables Descriptions 

Various mutual fund characteristics are calculated from CRSP for both closed funds and 

all other non-closed mutual funds that were in existence at the time of a fund’s closing and meet 

the appropriate data requirements. For each fund closing, data for all the non-closed funds that 

exist during the pre-closing period and post-closing period is averaged as an aggregate variable 

for each fund closure. This non-closed data is then aggregated again to represent the entire 

universe of non-closed funds at the time of all fund closings.  

Expense ratio, 12b-1fee, cash holdings, and fund turnover are all computed for both the 

pre-closing period and the post-closing period as the TNA weighted average of the appropriate 

measure for all of the share classes of a fund 12 months before (or after) the fund has closed. 

Expense ratio represents the total investment that is paid for the fund’s operating expenses and 

does include 12b-1 fees. 12b-1 fee is the actual fee paid by investors that is attributed to 

marketing and distribution costs. Cash holdings represents the parentage of the fund’s assets 

invested in cash. Fund turnover is the purchases (or sales) of a fund’s securities divided by a 

fund’s average total net assets.  
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In addition to the variables above, various fund size variables are also computed based on 

a fund’s TNA. Standardized TNA is computed for both the pre-closing period and the post-

closing period and is computed as the TNA of the fund 12 months before (or after) closing 

divided by the TNA of the fund in the month of closing. TNA rank is also calculated for the pre-

closing period, the month of closure, and the post-closing period. The rank indicates what size 

percentile a fund falls into at the time when compared to all other funds in its investment strategy 

at that time. TNA growth is calculated for both the pre-closing period and the post-closing period 

and takes on a value of one if a fund experiences TNA growth in the period. 

3.4 Analysis 

3.4.1 Closed Fund Sample Analysis   

The first part of the analysis focuses on the characteristics, performance, and size of 

mutual funds that close in both the pre-closing and post-closing period. Since the number of 

closed mutual funds is relatively small and the data shows signs of non-normality, nonparametric 

statistics are used throughout all of the analysis. Instead of t-statistics, p-values are reported and 

represent p-values of Wilcoxon tests for all one-sample testing and p-values of Mann-Whitney 

tests for all unpaired sample testing. 

Table 3.1 reports the number of mutual fund closings in addition to the investment 

objectives of the fund closings. While the data period includes all fund closings that occur during 

2005-2011, many of the closings occur in the period between 2005-2006.  Fund closings also 

show the same kind of clumping around certain objectives as defined by the Lipper objective 

codes. Funds classified as small-cap funds, growth funds, and mid-cap funds dominate the 

sample with 55, 20, and 22 closings respectively out of the 119 total closings. The remaining 22 

closing funds come from 11 different investment objectives with five of the objectives only 
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having one fund represented. As noted by Chen et al. (2004), performance should be more 

eroded as funds grow larger for certain restricted investment objectives such as small cap funds 

which represent 34% of the closed funds in the sample.  

The mean and median of various fund characteristics are listed in table 3.2.  These 

statistics are reported for the 119 closed mutual funds and also for all non-closed funds that 

existed at the time of each fund closing. There are a total of 4,188 non-closed funds that were in 

existence at the time of a specific fund closing and meet all data restrictions.   

Closed funds have higher average expense ratios in the pre-closing period than non-

closed funds but lower average expense ratios in the post-closing period with only the post-

closing expense ratio showing a significant difference between the two fund groups. Both groups 

of funds experience a decline in the fund expense ratio between the two periods with closed 

funds reporting a significantly larger decline of -0.09%. Significant differences are also seen in 

the 12b-1 fees between the two groups with non-closed funds reporting higher median 12b-1 fees 

in the post-closing period. Both groups experience a decline in the fund’s 12b-1 fees with closed 

funds experiencing a significantly larger average decline of -0.03%. Closed funds do report 

significantly lower median cash holdings in the pre-closing period than non-closed funds. 

Finally, closed funds report significantly lower median turnover in both the pre-closing and post-

closing period. Both closed funds and non-closed funds experience a similar decline in fund 

turnover between the two periods.  

Table 3.3 reports statistics on the size of closed funds as measured by fund TNA in both 

the pre-closing period and the post-closing period. TNA rankings are tested for a significant 

difference from the median TNA ranking of 50 while the difference in TNA ranks is tested for a 

significant difference from zero. Standardized TNAs before and after closing are tested for a 
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significant difference from one. Overall, mutual funds that close are on average larger than non-

closed funds and do not experience growth after closing.  

Table 3.3 shows that a closed fund has a TNA rank that is significantly different than a 

median TNA rank of 50 in all of the observation periods. Closed funds are first in the 67th 

percentile ranking in the pre-closing period and then fall to the 66th percentile ranking in the 

post-closing period. Between the two periods though, closed funds actually move up in 

percentile ranking to the 69th percentile. The overall decline in TNA ranks between the pre-

closing period and the post-closing period is not significant though.  

Table 3.3 also reports statistics on a closed fund’s pre-closing standardized TNA and 

post-closing standardized TNA. There are a few closed funds that are experiencing dramatic 

growth in both the pre-closing period and the post-closing period which appears to be skewing 

average figures for the standardized TNA data. Because of this skewness, median figures are 

reported here. The median pre-closing standardized TNA is 0.72 while the median post-closing 

standardized TNA is 0.99. Only the pre-closing standard TNA is significantly different from one. 

This indicates a similar return pattern as to what is seen in the TNA ranks previously; a closed 

fund experiences a large amount of growth in the pre-closing period to a fund size that is largest 

at the time of closing and then declines in size during the post-closing period. This is consistent 

with a closed fund attracting a large amount of inflows prior to closing due to superior 

performance and then limiting fund growth in the post-closing period.  

Table 3.4 reports both the mean and median statistics for raw fund returns and adjusted 

fund returns for each closed fund calculated as a cumulative return for the pre-closing period (12 

months before a fund closing) and for the post-closing period (12 months after a fund closing). 
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The difference in fund returns between the post-closing and the pre-closing period is also 

computed and tested for statistical significance. 

The analysis of closed mutual funds returns in table 3.4 illustrates a similar pattern to 

what has been observed in previous research on closed fund performance. Funds that close first 

experience positive and significant raw returns and positive adjusted returns in the pre-closing 

period of 14.91% and 1.04% respectively. In the post-closing period, closed funds only earn a 

significant raw return of 7.89% and an insignificant adjusted return of -0.27%. The decline in 

performance is significant for both the raw and adjusted returns at 7.02% and 1.31%.  

 Similar to previous studies, mutual funds do show a decline in performance upon closing 

based on raw and adjusted yearly returns as shown in table 3.4. Closed funds also do seem to be 

limiting growth in fund size by decreasing in TNA ranking in the post-closing period and also by 

experiencing most of their growth in the pre-closing period as demonstrated by the median 

standardized TNA results. This pattern of fund growth is consistent with closed funds often 

stated intention of closing a fund after a large growth period with the goal of restricting future 

fund growth in order to protect fund performance. Finally, although closed funds do charge 

higher expense ratios and 12b-1 fees than non-closed funds in the pre-closing, closed funds 

report a decline in both their expense ratios and their 12b-1 fees on average between the pre-

closing period and the post-closing period.  It appears that managers of mutual funds are not 

offsetting lost revenue from fund growth with increased expense ratios or 12b-1 fees. Based on 

this initial look at closed mutual funds, these closed funds are not able to protect performance 

when closing when looking at raw returns and adjusted returns but are limiting fund growth after 

fund closure.  
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3.4.2 Subsample Analysis  

While the overall univariate results for the entire sample show that mutual funds 

experience a significant decline in performance after closing, it is also true that not all closed 

funds experience a decline in performance between the pre-closing period and post-closing 

period. A subset (21%) of closed funds in the sample is able to increase their performance 

between the pre-closing period and post-closing observation period. If the decline in fund 

performance after closing is attributable to management disincentive, the return pattern among 

closed funds should be highly consistent since all managers would face this disincentive. To 

further analyze the performance of closed mutual funds, the closed fund sample is split into 

subsamples based on a winner fund versus loser fund division. 

To be included in the winner subsample of closed funds, a fund has to have higher 

cumulative adjusted returns and higher cumulative raw returns in the 12 months after closing 

when compared to the 12 months before closing. This winner requirement is in place to ensure 

that a fund is only classified as a winner due to increased performance of the fund and not simply 

a decline in the performance of other funds in the objective strategy. As before, p-values are 

reported for Wilcoxon tests for all one-sample testing and for Mann-Whitney tests for all 

unpaired sample testing.  

Table 3.5 lists the mean and median of basic fund characteristics broken down by if the 

fund is classified as a winner fund or a loser fund. Winner funds do charge higher expense ratios 

in both the pre-closing and post-closing period but the difference is only significant between the 

two groups in the post-closing period with winner funds charging a management fee of 1.38% 

and loser funds charging a management fee of 1.17%. Winner funds also increase both their 

expense ratios and 12b-1 fees between the pre-closing period and post-closing period while loser 
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funds have declines in both measures. There are no significant differences in cash holdings or 

fund turnover between winner funds and loser funds.   

To complete the picture of the differences between the winner fund and loser fund 

subsamples, table 3.6 lists statistics on fund size and fund growth for each subsample of funds. 

Winner funds have a lower TNA ranking in the pre-closing period, closing period, and post-

closing period, and the difference between the two groups is significant both at the time of 

closure and in the post-closing period. Overall, winner funds fall nearly 11 percentiles between 

the pre-closing period and the post-closing period while loser fund increase in size by 1.65 

percentiles between the pre-closing period and the post-closing period. According to TNA 

growth, 82% of loser funds experience pre-closing fund growth while only 48% of winner funds 

experience pre-closing fund growth. Winner funds are more likely to experience growth in the 

post-closing period but the difference between the groups is not significant.  

The median standardized TNA figures present a similar picture of winner funds actually 

declining in fund size between the pre-closing period and the post-closing period while loser 

funds are growing greatly in size in the pre-closing period and then slightly declining in size in 

the post-closing period. The patterns in fund growth seem consistent where for loser funds in that 

they experience a large amount of fund growth in the pre-closing period and then decline slightly 

in size after closing. Not only are the growth patterns different between the two subsamples but 

also loser funds are smaller than winner funds at both the time of closing and in the post-closing 

period.  

Table 3.7 lists statistics for the various returns for closed funds broken down again by 

winner funds versus loser funds. Since the subdivision is based on performance, there are 

significant differences in nearly all of the returns measures between the subsamples. An 
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interesting trend does appear though in that winner funds are only winners because they were not 

particularly performing well in the pre-closing period and then improve their performance 

greatly in the post-closing period. The exact opposite trend is seen in loser funds in that they are 

performing above average in the pre-closing period and then experience a significant decline in 

the post-closing period. The mean decline in performance for loser funds is actually smaller than 

the mean increase in performance for winner funds. This pattern holds when looking at both raw 

and adjusted returns. 

Table 3.7 shows that funds that are classified as loser funds experience superior returns in 

the pre-closing period when compared to winner funds in the post-closing period at 18.68% 

compared to 0.72% for raw returns and 2.60% compared to -4.84% for adjusted returns. In the 

post-closing period, the roles reverse with loser funds now having much lower returns than 

winner funds with 4.25% compared to 21.59% for raw returns and -1.01% compared with 2.52% 

for adjusted returns. Winner funds end up with a difference between pre-closing and post- 

closing returns of 20.86% for raw returns and 7.35% for adjusted returns while loser funds show 

a difference of -14.43% for raw returns and -3.62% for adjusted returns.   

From these results, winner funds don’t actually seem to be “winners” as they are only 

winners because their performance was very poor in the pre-closing period and then increases in 

the post-closing period. Even funds that are “loser” funds are still earning positive raw returns in 

the post-closing period of 4.25% although they have experienced a decline of over 14%. Loser 

funds are performing worse than their peers though in the post-closing period. Also, despite 

closing the fund, winner funds are somehow able to earn more than 2% over other funds in their 

objective strategy in the post-closing period. It seems plausible that closing a fund does not 
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automatically lead to a decrease in fund performance at least for a subset of these closed funds 

and does actually enabled some funds to increase their fund performance after closing the fund.  

It is not yet obvious as to what allows some funds to increase performance in the post-

closing periods while other funds are experiencing a decline in performance in the post-closing 

period, but it does seem that a blanket statement cannot be made about what happens to the 

performance of funds after closing. Currently, closing a fund may either lead to an increase in 

performance or a decrease in performance and seems most related to fund size and growth and 

fund performance in the pre-closing period.  

Funds typically cite that they are closing in order to limit future fund growth because they 

have reached too large of a size due to a large amount of inflows brought about by superior fund 

performance. This statement is consistent in that both groups of closed funds are typically larger 

than an average fund in both the pre-closing period and at the time of closing according to TNA 

ranks. This statement is not consistent with the analysis of winner funds though since loser funds 

are earning subpar returns in the pre-closing period yet still decide to close the fund. This 

analysis shows that there must be some other motivation for the closure of a fund for at least a 

subset of closed mutual funds.  

3.4.3 Matched Sample Analysis   

 At this point, the decline in fund performance has been verified for the overall fund 

sample but it has also been shown that there are different return patterns occurring between 

winner funds and loser funds. Since the return pattern is not consistent among closed funds, it is 

unlikely that the decline in performance can be attributed to a fund closure causing management 

disincentive. An analysis using propensity score matching is next performed to better understand 
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the effect of fund closure on post-closing fund size and growth and post-closing fund 

performance.  

 Propensity score matching can be used to examine differences between a treatment group 

(closed fund group) and a control group (non-closed fund group) to examine the effects of the 

treatment, which in this paper will be the fund closure event. To determine a propensity score for 

each fund, a logit model is used to predict the fund closure event using a dependent variable that 

takes on the value of one for closed funds and zero for all non-closed funds. Independent 

variables include the log of fund age, the log of a fund’s TNA twelve months before closing, 

fund expense ratio twelve months before closing, fund cash holdings twelve months before 

closing, fund turnover ratio twelve months before closing, fund pre-closing adjusted return, fund 

closing month and year, and the objective of the fund. These variables were chosen to ensure that 

a non-closed fund matches a closed fund as closely as possible in terms of fund age, fund 

characteristics and fees, pre-closing size and performance of the fund, and investment objective 

of the fund. 

 The control group is determined based on matching a closed fund to a non-closed fund 

based on its propensity score and the nearest neighbor matching method. For each fund that 

closes, a matched fund is chosen based on having the nearest predicted probability of closure 

without actually having a fund closing. The independent variables previously mentioned used to 

predict the probability of closure are compared for the closed fund group and the matched non-

closed fund group in table 3.8 in order to determine the effectiveness of the match. p-values are 

reported based on Wilcoxon tests for all one-sample testing and for all paired sample testing. 

 If the matching is successful, there should be no significant differences in any of the 

independent variables between the closed fund group and the matched non-closed fund group. 
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Table 3.8 reports no significant differences in any of the independent variables used in the 

matching indicating the match is successful. 

 By examining the difference in means between the matched non-closed mutual fund 

group (control group) and the closed mutual fund group (treatment group), an analysis can now 

be performed on fund size and growth and fund performance, and any differences between the 

two groups can be interpreted as a result of a fund closing. Table 3.9, table 3.10, and table 3.11 

repeat the previous analysis on fund characteristics, fund size and growth, and fund performance 

with the focus now being on analyzing the difference in means between the group of closed 

mutual funds and the matched group of non-closed mutual funds. 

 Table 3.9 shows that there are few significant differences in the fund characteristics 

between the closed fund group and the matched non-closed fund group. The only variables that 

show a significant difference are the difference in the fund expense ratio between the pre-closing 

period and post-closing period, post-closing cash holdings, and the difference in fund turnover 

between the pre-closing period and post-closing period.  Closed funds report a larger decrease in 

their expense ratio and turnover ratio between the pre-closing period and the post-closing period 

when compared to matched non-closed funds.  Closed funds report a significantly larger amount 

of cash holdings in the post-closing period than matched non-closed funds.  

 Table 3.10 reports statistics on fund size and fund growth for both the closed group of 

funds and the matched group of non-closed funds. Both groups of funds are larger than average 

funds throughout the observation periods with percentile rankings above the 60th percentile in all 

periods. Overall, closed funds are larger than the non-closed funds but both groups experience a 

decline in TNA ranks between the pre-closing period and the post-closing period. Non-closed 
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funds actually experience a larger decline in TNA ranks than closed funds despite not actually 

being closed.  

 Closed funds are more likely to experience growth in the pre-closing period than matched 

non-closed funds but are less likely to experience growth in the post-closing period, but the 

differences are not significant. This would be consistent with closed funds choosing to close due 

to experiencing growth in the pre-closing period and then not being as likely to experience 

growth in the post-closing period due to the fund closure. The act of closing a fund does seem to 

make at least an insignificant difference in the growth of a closed fund in the post-closing period 

when compared to non-closed funds. 

 Table 3.11 examines the differences in fund performance between the closed mutual fund 

group and the matched non-closed mutual fund group. There are no significant differences 

between the closed fund sample and the matched non-closed fund sample in any of the reported 

performance measures.  

 In the pre-closing period, closed funds are outperforming matched non-closed funds in 

both return measures but the difference is not significant. Closed funds are earning 3.64% and 

0.48% more than non-closed funds in the pre-closing period based on raw and adjusted returns 

respectively. In the post-closing period, closed funds then earn lower significant raw returns and 

lower insignificant adjusted returns of 7.89% and -0.27% respectively while matched funds earn 

lower significant raw returns of 10.92% and higher insignificant adjusted returns of -0.38%. For 

post-closing returns, there is an insignificant difference between the closed fund group and the 

non-closed fund group of 3.03% for raw returns and 0.10% for adjusted returns.  

 There is also no significant difference between the two groups when looking at the 

difference in performance between the pre-closing period and the post-closing period. Funds in 
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the closed fund group experience a significant decline in fund performance of 7.02% based on 

raw returns and a significant decline in fund performance of 1.31% based on adjusted returns. 

Funds in the non-closed fund group experience an insignificant decline in fund performance of 

0.35% based on raw returns and an insignificant decline in fund performance of 0.93% based on 

raw returns. The matched analysis shows that both closed funds and non-closed funds are 

demonstrating similar return patterns when looking at both raw returns and adjusted returns and 

are also demonstrating the same level of returns in the post-closing period when looking at both 

raw returns and adjusted returns.  

 The propensity score matching analysis confirms that fund closure is ineffective at 

protecting the performance of a fund in the post-closing period but also does not cause the subpar 

level of fund performance in the post-closing period. Funds in both the closed fund group and 

non-closed fund group experience similar positive raw returns and adjusted returns in the pre-

closing period and similar positive raw returns and adjusted returns that are not significantly 

different from zero in the post-closing period.  So while fund closure is ineffective as it does 

nothing to protect or differentiate fund performance in the post-closing period, it also does not 

seem to be a cause of poor performance in the post-closing period if non-closed funds are 

experiencing similar returns in the post-closing period. 

 The matching also sheds some light on the motivation commonly cited by funds that 

close. It is common for a mutual fund to announce that it is closing to protect superior fund 

performance experienced in the pre-closing period to limit future fund growth due to a large 

amount of inflows that are a result of investors chasing superior fund performance. Again, this 

argument is somewhat consistent in that closed funds are significantly more likely to experience 

fund growth in the pre-closing period and are significantly larger than matched funds at the time 
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of closure, but matched non-closed funds have similar superior performance in the pre-closing 

period and are choosing not to close. As a result, there again may be some other motivation for 

closing a fund.   

3.5 Robustness   

 Since the subsample analysis of winner funds versus loser funds is disproportionately 

skewed with a large number of loser funds, another subsample analysis is performed to verify 

that closed funds are experiencing different returns patterns around fund closure. Table 3.12, 

table 3.13, and table 3.14 repeat the previous analysis of fund characteristics, fund size and 

growth, and fund performance except now the subsample is broken down based on if a closed 

fund has a high level of pre-closing adjusted returns or a low level of pre-closing adjusted 

returns. A closed fund is classified as having a high (low) level of pre-closing returns if its pre-

closing adjusted return is ranked in the upper (lower) half of pre-closing returns for all closed 

funds. As before, p-values are reported for Wilcoxon tests for all one-sample testing and for 

Mann-Whitney tests for all unpaired sample testing. 

 Table 3.12 lists the mean and median of basic fund characteristics broken down by if the 

fund is classified as a high pre-closing performance fund or low pre-closing performance fund. 

Previously, the subsample analysis showed significant differences in some of the fund expense 

ratio measures and 12b-1 fee measures but this subsample analysis shows no significant 

difference between the low pre-closing performance group and the high pre-closing performance 

group for expense ratio, 12b-1 fee, cash holdings, or turnover ratio.  

 Table 3.13 lists statistics concerning each group’s fund size and fund growth during both 

the pre-closing period and the post-closing period. Similar to the previous subsample analysis, 

funds with high pre-closing performance experience an increase in TNA ranks between the pre-
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closing and post-closing period while funds with low pre-closing performance experience a 

decrease in TNA ranks between the pre-closing period and post-closing period. The same pattern 

in fund growth is seen in the pre-closing period with high pre-closing performance funds being 

more likely to experience growth but the difference between the two groups is not significant in 

this analysis.  

 This analysis also shows that funds with low pre-closing performance experience an 

increase in fund size between the pre-closing period and fund closure and then decline in size 

after fund closure. Loser funds previously experienced growth in the pre-closing period followed 

by a slight decline in fund size in the post-closing period, but this analysis shows that high pre-

closing performance funds experience fund growth in both the pre-closing period and the post-

closing period.  

 Table 3.14 lists statistics for various returns for closed funds broken down by high pre-

closing performance funds versus low pre-closing performance funds. There is a similar return 

pattern as to what was observed in the previous subsample analysis when looking at adjusted 

returns. Funds with high pre-closing returns experience a significant decline in fund performance 

in the post-closing period while funds with low pre-closing returns experience a significant 

increase in fund performance in the post-closing period. Unlike the previous subsample analysis 

though, the two groups of funds are not performing significantly different from each other in the 

post-closing period based on both raw returns and adjusted returns. 

 Table 3.14 shows that funds that are classified as high pre-closing return funds 

experience superior adjusted returns of 5.92% in the pre-closing period compared to – 3.92% in 

the pre-closing period for funds with low pre-closing returns. In the post-closing period, both 

groups of funds exhibit similar adjusted returns with high pre-closing performance funds having 
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returns of -0.21%% and low pre-closing performance funds having returns of -0.33%. Funds 

with low pre-closing returns end up experiencing a significant gain in performance of 3.58% 

between the pre-closing period and post-closing period while funds with high pre-closing returns 

end up experiencing a significant decline in performance of 6.13% between the pre-closing 

period and post-closing period. There is a significant difference in the change in performance 

between the pre-closing period and post-closing period between the two groups of funds. Similar 

results are seen when using raw returns except that both groups of funds experience a decline in 

performance with high pre-closing performance funds having a significantly larger decline in 

fund performance than low pre-closing performance funds. 

 In the previous subsample analysis, winner funds are still earning 2% more than their 

peers in the post-closing period while loser funds are performing nearly 1% worse than their 

peers in the post-closing period. In this subsample analysis, funds with low pre-closing 

performance are still performing worse than their peers in the post-closing period but less so than 

before while funds with high pre-closing performance are also performing worse than their peers 

in the post-closing period. 

 As seen in the previous subsample analysis, closing a fund does not automatically lead to 

a decrease in fund performance. Funds that are experiencing low pre-closing performance are 

able to increase their performance after closing the fund but not to a point where they are able to 

outperform their peers in the post-closing period. Based on this subsample analysis, fund closure 

results in similar performance after fund closure regardless of the fund’s performance in the pre-

closing period. Regardless, as before closing a fund may result in either a performance increase 

or a performance decrease when compared to other funds in the investment objective.   
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 Also as previously seen in the winner fund versus loser fund subsample analysis, it 

appears from this subsample analysis that not all funds are choosing to close to protect superior 

fund performance in the pre-closing period given that not all funds are experiencing superior 

performance in the pre-closing period which suggests that there are likely various motivations 

for undertaking a fund closure.  

3.6 Conclusion  

 As expected for previous closed mutual fund research, closed mutual funds experience a 

decline in fund performance after fund closure following a pre-closing period that is 

characterized by a large amount of fund growth followed by a decline in fund size in the post-

closing period. While the analysis confirms that, overall, mutual funds that close to new 

investment do experience a performance decline, this is not the entire picture.  

 Based on a subsample analysis of winner funds versus loser funds, not all closed funds 

are displaying the same return pattern and fund size and growth pattern. Winner funds are 

experiencing poor performance prior to closing but still close the fund and then experience 

superior performance in the post-closing period while also experiencing a decline in fund size 

between the pre-closing and post-closing period. Loser funds experience vastly superior 

performance in the post-closing period and then experience a significant decline in performance 

upon closing. Since there are significantly distinct return patterns among the overall sample of 

closed funds, it is unlikely that management disincentive as a result of fund closure is the cause 

of the decline in fund performance.  

 Based on a propensity score matching analysis, there is further support that fund closure 

is not the cause of the decline in fund performance for closed funds. While there is a significant 

difference between the change in fund performance measured by adjusted returns between the 
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pre-closing period and the post-closing period between the closed fund group and the non-closed 

fund group, the overall trend of having superior performance in the pre-closing period followed 

by subpar performance in the post-closing period is consistent among both groups of funds. 

Regardless of fund closure or not, superior pre-closing period performance is followed by subpar 

performance in the post-closing period. Both closed funds and non-closed funds are earning 

similar positive raw returns in the post-closing period and similar adjusted returns that are not 

significantly different from zero in the post-closing period. Both groups of funds are reporting 

similar post-closing returns but there is no fund closure to blame for the decline in performance 

for non-closed funds indicating that while closing a fund is not effective at protecting fund 

performance, it also does not appear to be the cause of the decline in fund performance in the 

post-closing period.  

 As first stated, if the decline in fund performance is not consistent among closed funds or 

unique to only closed funds, then it is not attributable to the fund closure. Subsample analysis 

shows that the return pattern for closed funds is not consistent while matched analysis shows that 

the return pattern is also not unique to closed funds which both support that fund closure is not 

the cause of the poor performance of a mutual fund after fund closure. 
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APPENDIX A 
 
 

Code Description
B Balanced 
BM Basic Material
CA Capital Appreciation  
CG Consumer Goods
CS Consumer Services 
DSB Dedicated Short Bias 
EI Equity Income 
EMN Equity Market Neutral 
FS Financial Services 
FX Flexible Portfolio 
G Growth 
GI Growth and Income 
H Health & Biotechnology  
I Income 
ID Industrial 
LSE Long/Short Equity 
MC Mid-Cap 
MSI Multi-Sector Income  
NR Natural Resources 
S Speciality/Miscellaneous 
SG Small-Cap 
SP S&p 500 Index Objective 
TK Science & Technology  
TL Telecommunication 
UT Utility 

Appendix A. Mutual Fund Objective List

Note: This appendix presents the list of 
Lipper objective codes that are included in 
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Year n
2005 28
2006 28
2007 17
2008 5
2009 11
2010 15
2011 15

Objective n
Capital Appreciation Funds 3
Equity Income Funds 2
Flexible Portfolio Funds 4
Growth and Income Funds 5
Growth Funds 20
Health/Biotechnology Funds 2
Long/Short Equity Funds 1
Mid-Cap Funds 22
Multi-Sector Income Funds 1
Natural Resource Funds 1
S&P 500 Index Objective Funds 1
Science & Technology Funds 1
Small-Cap Funds 55
Speciality/Miscellaneous Funds 1
Note: Only funds with objective codes that 
are consistent with U.S. equity funds are 
included. See Appendix A for a full listing 
of included objective codes. 

Table 3.1. Breakdown of Fund Closings
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n
Mean       
(%)

Median 
(%)   p-value

Mean       
(%)

Median 
(%)   p-value

Pre-closing
  Non-closed 4,188 1.26 1.28 0.17 0.19
  Closed 119 1.30 1.26 0.9190 0.19 0.11 0.0648
Post-closing
  Non-closed 4,188 1.24 1.27 0.16 0.17
  Closed 119 1.21 1.17 0.0111 0.15 0.06 0.0000
Post - pre
  Non-closed 4,188 -0.02 -0.03 -0.01 -0.01
  Closed 119 -0.09 -0.05 0.0036 -0.03 0.00 0.0362

n
Mean       
(%)

Median 
(%)   p-value

Mean       
(%)

Median 
(%)   p-value

Pre-closing
  Non-closed 4,188 4.10 3.75 91.79 92.17
  Closed 119 4.94 2.74 0.0002 92.87 69.00 0.0001
Post-closing
  Non-closed 4,188 3.84 3.58 87.93 87.23
  Closed 119 5.27 3.15 0.1025 72.69 59.00 0.0000
Post - pre
  Non-closed 4,188 -0.26 -0.16 -3.86 -2.16
  Closed 119 0.34 0.00 0.3312 -20.18 -3.00 0.7403

Turnover Ratio

Table 3.2. Fund Characteristics-All Closed Funds

Note: p-values are reported based on Wilcoxon tests for all one-sample testing.

12b-1 Fee

Cash Holdings

Expense Ratio
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N Mean Median   p-value
Pre-closing 119 66.87 74.00 0.0000
Closing 119 68.55 81.00 0.0000
Post-closing 119 65.88 78.00 0.0000
Post - pre 119 -0.98 0.00 0.9951

N Mean Median   p-value
Pre-closing 119 1.09 0.72 0.0000
Post-closing 119 1.25 0.99 0.8495

Table 3.3. Fund Size-All Closed Funds

Note: TNA rankings are tested for a significant difference from the 
median TNA ranking which would be 50 while the difference in TNA 
ranks is tested for a significant difference from zero. Standardized 
TNAs before and after closing are tested for a significant difference 
from one. p-values are reported based on Wilcoxon tests for all one-
sample testing.

TNA Rank

Standardized TNA
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N
Mean       
(%)

Median 
(%)   p-value

Pre-closing 119 14.91 15.24 0.0000
Post-closing 119 7.89 8.78 0.0000
Post - pre 119 -7.02 -3.22 0.0015

N
Mean       
(%)

Median 
(%)   p-value

Pre-closing 119 1.04 1.23 0.0667
Post-closing 119 -0.27 -0.06 0.6183
Post - pre 119 -1.31 -1.46 0.0212

Table 3.4. Fund Returns-All Closed Funds

Note: Fund returns are first calculated for each fund monthly as an 
asset-weighted average of all fund share classes. A cumulative return is 
then calculated based on raw unadjusted returns in addition to 
objective- and size-adjusted returns for both the pre-closing period (12 
months before closing) and the post-closing period (12 months after 
closing). For adjusted returns, each mutual fund is grouped according 
to both its investment objective and its size quintile, which is 
determined by a fund’s TNA in the month of closing. p-values are 
reported based on Wilcoxon tests for all one-sample testing.

Raw Returns

Adjusted Returns
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n
Mean       
(%)

Median 
(%)   p-value

Mean       
(%)

Median 
(%)   p-value

Pre-closing
  Loser 94 1.28 1.25 0.19 0.11
  Winner 25 1.37 1.26 0.9610 0.19 0.10 0.9035
Post-closing
  Loser 94 1.17 1.16 0.13 0.06
  Winner 25 1.38 1.22 0.0975 0.23 0.09 0.2221
Post - pre
  Loser 94 -0.11 -0.07 -0.05 -0.01
  Winner 25 0.01 0.01 0.0027 0.04 0.00 0.0083

n
Mean       
(%)

Median 
(%)   p-value

Mean       
(%)

Median 
(%)   p-value

Pre-closing
  Loser 94 3.71 2.65 81.16 72.50
  Winner 25 9.53 4.01 0.1164 136.87 54.00 0.5333
Post-closing
  Loser 94 4.48 2.96 69.19 59.00
  Winner 25 8.27 3.90 0.2126 85.84 56.00 0.7100
Post - pre
  Loser 94 0.77 0.00 -11.98 -5.50
  Winner 25 -1.27 -0.11 0.7271 -51.03 1.00 0.1686

Table 3.5. Fund Characteristics-Winner Funds versus Loser Funds

Note: To be included in the winner subsample of closed funds, a fund has to have higher 
cumulative adjusted returns and higher cumulative raw returns in the 12 months after closing 
when compared to the 12 months before closing. p-values are reported for Mann-Whitney 
tests for all unpaired sample testing.

Expense Ratio

Cash Holdings Turnover Ratio

12b-1 Fee
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n Mean Median   p-value
Pre-closing
  Loser 94 67.31 76.00
  Winner 25 65.20 63.00 0.2562
Closing
  Loser 94 71.50 86.00
  Winner 25 57.44 58.00 0.0078
Post-closing
  Loser 94 68.96 82.00
  Winner 25 54.32 54.00 0.0138
Post - pre
  Loser 94 1.65 1.00
  Winner 25 -10.88 -5.00 0.0002

n Mean Median   p-value
Pre-closing
  Loser 94 0.71 0.64
  Winner 25 2.56 1.01 0.0000
Post-closing
  Loser 94 1.31 0.98
  Winner 25 1.01 1.01 0.6931

n Mean Median   p-value
Pre-closing
  Loser 94 0.82 1.00
  Winner 25 0.48 0.00 0.0006
Post-closing
  Loser 94 0.46 0.00
  Winner 25 0.56 1.00 0.3656

Table 3.6. Fund Size and Growth-Winner Funds versus Loser Funds

Note: To be included in the winner subsample of closed funds, a fund 
has to have higher cumulative adjusted returns and higher cumulative 
raw returns in the 12 months after closing when compared to the 12 
months before closing. p-values are reported for Mann-Whitney tests 
for all unpaired sample testing.

TNA Rank

Standardized TNA

TNA Growth
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n
Mean       
(%)

Median 
(%)   p-value*   p-value

Pre-closing
  Loser 94 18.68 19.41 0.0000
  Winner 25 0.73 4.53 0.0394 0.0000
Post-closing
  Loser 94 4.25 3.07 0.0062
  Winner 25 21.59 19.28 0.0000 0.0000
Post - pre
  Loser 94 -14.43 -16.51 0.0000
  Winner 25 20.86 14.95 0.0000 0.0000

n
Mean       
(%)

Median 
(%)   p-value*   p-value

Pre-closing
  Loser 94 2.60 2.10 0.0000
  Winner 25 -4.84 -4.00 0.0000 0.0000
Post-closing
  Loser 94 -1.01 -0.53 0.0205
  Winner 25 2.52 2.30 0.0012 0.0001
Post - pre
  Loser 94 -3.62 -2.45 0.0000
  Winner 25 7.35 5.99 0.0000 0.0000

Table 3.7. Fund Returns-Winner Funds versus Loser Funds

Note: To be included in the winner subsample of closed funds, a fund has to have 
higher cumulative adjusted returns and higher cumulative raw returns in the 12 
months after closing when compared to the 12 months before closing. p-values 
are reported for Wilcoxon tests for all one-sample testing (p-value*) and for Mann-
Whitney tests for all unpaired sample testing (p-value).

Adjusted Returns

Raw Returns
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Variable Closed          
(n = 119)

Matched      
(n = 119)

Difference 
(n = 119)

Pre-closing adjusted return
  Mean (%) 1.04 0.56 0.48
  p-value 0.6790
Log (pre-closing TNA)
  Mean 2.70 2.62 0.08
  p-value 0.3068
Log (fund age)
  Mean 2.10 2.11 -0.02
  p-value 0.5925
Pre-closing expense ratio
  Mean (%) 1.30 1.22 0.08
  p-value 0.2560
Pre-closing cash holdings
  Mean (%) 4.94 3.43 1.50
  p-value 0.4267
Pre-closing turnover
  Mean (%) 92.87 78.00 14.87
  p-value 0.1933

Table 3.8. Matching Analysis

Note: Propensity score matching is used to determine the matched 
group of non-closed funds. For each fund that closes, a matched 
fund is chosen based on having the nearest predicted probability of 
closure without actually having a fund closing according to a logit 
model predicting fund closure. p-values are reported based on 
Wilcoxon tests for all paired sample testing.
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Closed          
(n = 119)

Matched      
(n = 119)

Difference 
(n = 119)

Closed          
(n = 119)

Matched      
(n = 119)

Difference 
(n = 119)

Pre-closing
  Mean (%) 1.30 1.22 0.08 0.19 0.20 -0.01
  p-value 0.2560 0.8265
Post-closing
  Mean (%) 1.21 1.19 0.03 0.15 0.19 -0.04
  p-value 0.9288 0.2056
Post - pre
  Mean (%) -0.09 -0.03 -0.06 -0.03 -0.01 -0.02
  p-value 0.0039 0.1372

Closed          
(n = 119)

Matched      
(n = 119)

Difference 
(n = 119)

Closed          
(n = 119)

Matched      
(n = 119)

Difference 
(n = 119)

Pre-closing
  Mean (%) 4.94 3.43 1.50 92.87 78.00 14.87
  p-value 0.1933 0.4267
Post-closing
  Mean (%) 5.27 3.28 1.99 72.69 77.08 -4.40
  p-value 0.0137 0.5189
Post - pre
  Mean (%) 0.34 -0.15 0.49 -20.18 -0.91 -19.27
  p-value 0.5216 0.0290
Note: Propensity score matching is used to determine the matched group of non-closed funds. 
For each fund that closes, a matched fund is chosen based on having the nearest predicted 
probability of closure without actually having a fund closing according to a logit model 
predicting fund closure. p-values are reported based on Wilcoxon tests for all paired sample 
testing.

Cash Holdings

12b-1 FeeExpense Ratio

Turnover Ratio

Table 3.9. Fund Characteristics-Closed Funds versus Matched Funds



 

77 
 

Closed          
(n = 119)

Matched      
(n = 119)

Difference 
(n = 119)

Pre-closing
  Mean 66.87 63.32 3.55
  p-value 0.2685
Closing
  Mean 68.55 63.24 5.30
  p-value 0.0169
Post-closing
  Mean 65.88 61.14 4.74
  p-value 0.0377
Post - pre
  Mean -0.98 -2.18 1.19
  p-value 0.0653

Closed          
(n = 119)

Matched      
(n = 119)

Difference 
(n = 119)

Pre-closing
  Mean 0.75 0.65 0.10
  p-value 0.0832
Post-closing
  Mean 0.48 0.53 -0.05
  p-value 0.4709

Table 3.10. Fund Size and Growth-Closed Funds versus Matched Funds

Note: Propensity score matching is used to determine the matched group 
of non-closed funds. For each fund that closes, a matched fund is chosen 
based on having the nearest predicted probability of closure without 
actually having a fund closing according to a logit model predicting fund 
closure. p-values are reported based on Wilcoxon tests for all paired 
sample testing.

TNA Growth

TNA Rank
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Closed          
(n = 119)

Matched      
(n = 119)

Difference 
(n = 119)

Pre-closing
  Mean (%) 14.91 11.27 3.64
  p-value 0.0000 0.0000 0.2515
Post-closing
  Mean (%) 7.89 10.92 -3.03
  p-value 0.0000 0.0000 0.1887
Post - pre
  Mean (%) -7.02 -0.35 -6.67
  p-value 0.0015 0.1632 0.2101

Closed          
(n = 119)

Matched      
(n = 119)

Difference 
(n = 119)

Pre-closing
  Mean (%) 1.04 0.56 0.48
  p-value 0.0667 0.7438 0.6790
Post-closing
  Mean (%) -0.27 -0.38 0.10
  p-value 0.6183 0.5726 0.9307
Post - pre
  Mean (%) -1.31 -0.93 -0.38
  p-value 0.0212 0.6146 0.6164
Note: Propensity score matching is used to determine the matched group 
of non-closed funds. For each fund that closes, a matched fund is chosen 
based on having the nearest predicted probability of closure without 
actually having a fund closing according to a logit model predicting fund 
closure. p-values are reported based on Wilcoxon tests for all one-sample 
testing and for all paired sample testing.

Table 3.11. Fund Returns-Closed Funds versus Matched Funds
Raw Returns

Adjusted Returns
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n
Mean       
(%)

Median 
(%)   p-value

Mean       
(%)

Median 
(%)   p-value

Pre-closing
  Low 59 1.31 1.26 0.19 0.13
  High 60 1.29 1.25 0.8943 0.18 0.08 0.4033
Post-closing 0.00 0.00 0.00 0.00
  Low 59 1.23 1.17 0.16 0.07
  High 60 1.20 1.16 0.8192 0.14 0.04 0.3045
Post - pre 0.00 0.00 0.00 0.00
  Low 59 -0.08 -0.03 -0.03 -0.01
  High 60 -0.09 -0.06 0.6343 -0.04 0.00 0.9894

n
Mean       
(%)

Median 
(%)   p-value

Mean       
(%)

Median 
(%)   p-value

Pre-closing
  Low 59 6.32 2.73 102.23 66.00
  High 60 3.58 2.86 0.7882 83.66 70.00 0.6381
Post-closing 0.00 0.00 0.00 0.00
  Low 59 5.71 2.97 76.15 59.00
  High 60 4.85 3.34 0.8921 69.28 58.50 0.8608
Post - pre 0.00 0.00 0.00 0.00
  Low 59 -0.61 -0.11 -26.08 -3.00
  High 60 1.27 0.01 0.5714 -14.38 -6.00 0.1736
Note: A closed fund is classified as having a high (low) level of pre-closing adjusted returns if 
its pre-closing adjusted return is ranked in the upper (lower) half of pre-closing returns for all 
closed funds. p-values are reported for Mann-Whitney tests for all unpaired sample testing.

Cash Holdings

Table 3.12. Fund Characteristics-Low Pre-Closing Performance Funds versus High Pre-
Closing Performance Funds

Expense Ratio

Turnover Ratio

12b-1 Fee
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n Mean Median   p-value
Pre-closing
  Low 59 66.41 71.00
  High 60 67.32 78.00 0.4795
Closing
  Low 59 66.54 80.00
  High 60 70.52 86.00 0.0889
Post-closing
  Low 59 62.88 73.00
  High 60 68.83 80.50 0.0798
Post - pre
  Low 59 -3.53 -2.00
  High 60 1.52 1.00 0.0110

n Mean Median   p-value
Pre-closing
  Low 59 1.25 0.85
  High 60 0.94 0.64 0.0150
Post-closing
  Low 59 0.94 0.94
  High 60 1.55 1.05 0.0283

n Mean Median   p-value
Pre-closing
  Low 59 0.68 1.00
  High 60 0.82 1.00 0.0834
Post-closing
  Low 59 0.39 0.00
  High 60 0.57 1.00 0.0549

Table 3.13. Fund Size and Growth-Low Pre-Closing Performance 
Funds versus High Pre-Closing Performance Funds

Note: A closed fund is classified as having a high (low) level of pre-
closing adjusted returns if its pre-closing adjusted return is ranked 
in the upper (lower) half of pre-closing returns for all closed funds. 
p-values are reported for Mann-Whitney tests for all unpaired 
sample testing.

TNA Growth

Standardized TNA

TNA Rank
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n
Mean       
(%)

Median 
(%)   p-value*   p-value

Pre-closing
  Low 59 10.99 10.22 0.0000
  High 60 18.77 20.28 0.0000 0.0006
Post-closing
  Low 59 8.27 11.16 0.0001
  High 60 7.52 6.43 0.0008 0.5082
Post - pre
  Low 59 -2.72 -1.51 0.2273
  High 60 -11.25 -11.36 0.0020 0.0437

n
Mean       
(%)

Median 
(%)   p-value*   p-value

Pre-closing
  Low 59 -3.92 -2.43 0.0000
  High 60 5.92 5.52 0.0000 0.0000
Post-closing
  Low 59 -0.33 -0.79 0.3196
  High 60 -0.21 0.38 0.5851 0.2963
Post - pre
  Low 59 3.58 2.54 0.0000
  High 60 -6.13 -5.27 0.0000 0.0000

Table 3.14. Fund Returns-Low Pre-Closing Performance Funds 
versus High Pre-Closing Performance Funds

Note: A closed fund is classified as having a high (low) level of pre-
closing adjusted returns if its pre-closing adjusted return is ranked in the 
upper (lower) half of pre-closing returns for all closed funds. p-values are 
reported for Wilcoxon tests for all one-sample testing (p-value*) and for 
Mann-Whitney tests for all unpaired sample testing (p-value).

Adjusted Returns

Raw Returns
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HEDGE FUND PERFORMANCE BEFORE AND AFTER FUND CLOSURE 
 
 

4.1 Introduction 

It is not uncommon for both mutual funds and hedge funds to close to new investors with 

a stated intention of protecting the shareholders of the fund. Typically, a fund closing is 

undertaken after a period of a large amount of fund growth brought on by investors chasing 

superior returns. The hope is that the closure of the fund will limit any future fund growth before 

the size of the fund becomes detrimental to the future performance of the fund due to various 

investing hurdles that are related to an actively managed fund being larger in size (Berk and 

Green 2004). Previous research has shown that mutual funds that close are unsuccessful at 

protecting their superior performance and experience a significant decline in performance after 

closing to new investors (Smaby and Fizel 1995; Manakyan and Liano 1997; Zhao 2004; Bris et 

al. 2007). While the return pattern surrounding mutual fund closures has been thoroughly 

documented, there has been limited analysis of hedge fund closures. Liang and Schwarz (2011) 

focus on hedge fund closures by using fund closings and reopenings to examine the effectiveness 

of the hedge fund compensation structure while Yin (2003) briefly analyzes hedge fund 

performance after closure to also comment on the effectiveness of the hedge fund compensation 

structure. 

This paper will contribute to the existing hedge fund literature by examining the 

performance of hedge funds before and after a fund closure in order to confirm a return pattern 

similar to mutual funds that close, to illustrate a possible cause for this return pattern, and to 
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examine the motivation for a fund closure. To achieve this, we first analyze the performance of 

hedge funds in both the pre-closing period and the post-closing period to verify that the return 

pattern is similar to what has already been reported in Liang and Schwarz (2011) and similar to 

the return pattern observed in mutual funds that close. To continue with the examination of the 

performance of closed hedge funds, we also divide the entire sample of closed hedge funds into a 

winner fund group and loser fund group to examine if there are any different return patterns 

surrounding fund closures in the sample of closed funds. Finally, a propensity score matching is 

used to identify if matched non-closed hedge funds are experiencing similar return patterns in the 

time frame of a fund closure.  

 Just as many mutual funds close to new investors in order to protect performance due to a 

large amount fund growth, many hedge funds also choose to close to new investors with a 

similar statement of intention of protecting fund performance for shareholders. It is fully 

expected that investors will chase performance, which will lead a fund with superior 

performance to experience a large influx of inflows from investors seeking out higher returns. 

Berk and Green (2004) use this type of investor behavior to explain why actively managed 

investment vehicles are not expected to have performance persistence. As a fund continues to 

grow in size due to this investor behavior, fund managers begin to face diseconomies of scale 

that should lead a fund to close to new investment after it fund has reached the optimal size for 

fund performance (Fung et al. 2008). Goetzmann, Ingersoll, and Ross (2003) and Ding et al. 

(2009) both argue that this is even more important for hedge funds than for other active 

management investment vehicles like mutual funds due to unique investment strategies (such as 

arbitrage strategies) used by hedge funds that often cannot be scaled up profitably as a fund 

grows in size.  
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While mutual funds and hedge funds share some similarities as actively managed 

investment vehicles, there is a significant difference between the compensation structure of 

hedge funds and mutual funds. Managers of mutual funds are compensated almost exclusively 

based on the size of the assets under management and do not have a direct link between personal 

compensation and fund performance as a result. Due to this contract setup, a mutual fund with 

more assets is advantageous to a manager as it increases his compensation as the fund grows 

large, but a larger fund may come at a cost to shareholders if it leads to the suboptimal investing 

of a fund’s assets.  

Hedge fund managers face a very different compensation structure due to the fact that 

fund managers are compensated in large part based on the performance of the hedge fund 

(incentive fee) and only in small part based on the size of the fund (management fee). Based on 

agency theory, managers that face more pay-performance sensitivity should have a greater 

incentive to maximize the performance of the fund so the high degree of pay-performance 

sensitivity faced by hedge fund managers should create an environment that incentivizes hedge 

fund managers to close a fund at a size that is compatible with maintaining a fund’s previous 

performance.  

The effectiveness of the compensation setup for hedge fund mangers has been tested 

before with Agarwal, Daniel, and Naik (2009) finding that the compensation structure of hedge 

funds is effective at aligning the interests of fund managers and shareholders. On the other hand, 

Yin (2013) finds that the compensation contract is not effective in that it encourages 

management to seek out a larger fund size at the cost of higher fund performance.  

A fund closure that is effective at limiting fund growth should allow a hedge fund to limit 

its size to one that is compatible with maximizing the performance of the fund. If the 
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compensation structure of hedge funds is effective at aligning the interest of fund managers and 

fund shareholders, then the management of a fund should want to initiate a fund closing at a size 

that will ensure both fund performance and as a result, management compensation, are 

maximized. If the compensation structure of hedge funds is not effective though at aligning the 

interests of funds managers and fund shareholders, then a fund closing will more likely be taken 

at a size that is more advantageous to the maximization of management compensation and not 

advantageous to fund performance maximization. The effectiveness of a fund closure at 

protecting the performance of a fund will in part therefore depend on the effectiveness of the 

management compensation contract at aligning the interest of fund shareholders and fund 

management.  

Managers of hedge funds should close a fund once the fund has reached optimal size due 

to both diseconomies of scale in investing new fund inflows combined with an effective 

compensation strategy that links fund performance to managerial compensation in order to 

ensure performance persistence. Similar to the results in Liang and Schwarz (2011), hedge funds 

that close do experience superior performance in the 12 months prior to closing that then 

decreases significantly in the 12 months after closing. Even though a fund closes to new 

investment, it experiences fund growth in both the pre-closing and post-closing period. 

Additionally, 82% of managers of closed funds still experience growth in compensation between 

the pre-closing and post-closing periods despite fund performance falling. Just as mutual funds 

that close experience a significant decline in fund performance in the post-closing period 

indicating that fund closure is not effective at protecting a fund’s performance, a hedge fund 

closing also seems to be ineffective at protecting a fund’s performance. This is observed even in 

the environment of a compensation structure that should closely align the interests of fund 
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management and fund shareholders if it is effective at tying management compensation to fund 

performance. To illustrate what could be causing the decline in performance after fund closure 

and to examine possible motivations for closing a fund, a subsample analysis and a matched 

analysis are next performed.  

 The sample of closed hedge funds is first broken down into winner fund and loser fund 

subsamples. Analysis of the winner and loser subsamples shows that there is not a consistent 

return pattern between the pre-closing and post-closing period for hedge funds that close. Loser 

funds exhibit poor performance in the post-closing period that is preceded by superior 

performance and a large amount of fund growth in the pre-closing period while winner funds 

exhibit superior performance in the post-closing period that is preceded by subpar performance 

in the pre-closing period along with limited fund growth before closing. Closing a fund may 

result in either a performance increase or a performance decrease and seems most related to the 

fund’s performance in the pre-closing period.  

An analysis using propensity score matching next shows that in addition to the return 

pattern not being consistent among closed funds, the overall return pattern of superior fund 

performance followed by a significant decline is not unique to only closed funds. A matched 

group of non-closed funds also experiences a decline in fund performance after superior fund 

returns and high levels of fund growth. Given the similarity in fund growth and fund returns 

between the closed fund group and the matched non-closed fund group, the performance decline 

experienced by closed funds between the pre-closing period and post-closing period is not 

attributable to the closing of a fund. The matched analysis also shows that closed funds do not 

perform any worse after fund closure than other similar non-closed funds that have experienced 

similar fund growth and performance.   
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 Both the subsample analysis and the matched analysis indicate that a fund closure does 

not cause the decline in performance in the post-closing period. Both analyses also support the 

idea that the motivation for fund closure is not related to pre-closing fund performance or pre-

closing fund growth. Based on the subsample analysis, both funds experiencing subpar pre-

closing performance and funds experiencing superior pre-closing performance choose to close. 

The matched analysis shows that funds in the matched non-closed group experience similar fund 

returns and fund growth yet choose not to close. While it is often stated that a fund closure is 

being undertaken to limit future fund growth in an effort to protect fund performance and is a 

result of a large amount of fund growth brought about by superior fund performance, the 

analyses in this paper indicate that a fund closure is likely motivated by factors unrelated to fund 

performance or fund growth in the pre-closing period.   

The rest of the paper is organized as follows. Section 2 provides an overview of related 

mutual fund and hedge fund literature. Section 3 describes the hedge fund data. Section 4 

describes various analyses. Section 5 describes a brief robustness check while Section 6 

concludes the article. 

4.2 Related Literature 

Since there has not been extensive analysis on the performance of hedge funds that close 

to new investors, the literature on the performance of mutual funds that close to new investors is 

first explored since these are somewhat similar investment vehicles to hedge funds. Looking at 

what types of mutual funds close and why closing a fund is thought to be ineffective at 

protecting performance should set up some expectations as to what will happen when a hedge 

fund closes to new investment.  
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Smaby and Fizel (1995), Manakyan and Liano (1997), Zhao (2004), and Bris et al. (2007) 

all examine the performance of mutual funds before and after closing to new investors and find 

that closed funds do have significant and positive excess returns prior to closing and excess 

returns not significantly different than zero after closing. Zhao (2004) and Bris et al. (2007) both 

find that funds are more likely to close if they are larger in size, have larger inflows, or have 

higher performance prior to closing.  

While there has been agreement on what happens to a fund’s performance after a mutual 

fund closes and what type of funds are more likely to close, the explanations for what motivates 

the fund closure and the cause of the decline in performance post-closure is still up for debate. 

Smaby and Fizel (1995) suggest that fund managers may not close the fund soon enough to 

prevent the fund from becoming too large, or alternatively, fund performance may decline as a 

result of managers being less incentivized to maximize fund performance since compensation is 

often tied to fund asset size. Zhao (2004) suggests that since senior executives make the decision 

to close a fund, they could possibly be trying to divert attention from an already popular fund to 

other funds in the fund family. When examining fund inflows, he finds that other funds in a 

closing fund’s family will have higher inflows following the closing of a fund at least in the short 

run which leads him to support a spillover effect as the motivation for closing a fund. Bris et al. 

(2007) find that this spillover effect is only significant in the short run though. Bris et al. (2007) 

also find that managers are not adversely affected by a fund closing due to an increase in the 

gross advisory fee following fund closure which leads them to support the cheap talk hypothesis 

as the best explanation for fund closings. In the cheap talk hypothesis, managers choose to 

increase their pay by increasing the fee percentage rather than by increasing the basis of their 

compensation fund size.  
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Chen, Gao, and Hu (2009) examine fund closures along with fund clonings that occur 

along with some fund closures in order to explain the decline in fund performance and to explain 

possible motivations for initiating a fund closure. The authors first find that funds do generate 

above-average performance before closing which is consistent with past literature, but by 

differentiating between funds that close and subsequently launch a cloned fund and funds that 

close and do not subsequently launch a cloned fund, they find that funds that do not subsequently 

launch cloned funds are able continue to deliver above-average performance according to both 

size- and objective-adjusted returns. Funds that launch cloned funds after fund closure are not 

able to maintain performance after closing, which may indicate that these funds have some other 

motivation for closure that is not related to protecting fund performance. Chen, Gao, and Hu 

(2009) propose that for some funds, fund closure serves as a non-performance-based mechanism 

to differentiate a fund from other funds. By closing a fund, a fund will likely attract attention and 

may be able to garner higher inflows into a newly cloned fund and may also be able to charge 

higher fees in the newly cloned funds. These results suggest that some managers are capable of 

effectively closing a fund in a way that protects the future performance of the fund while other 

managers may be undertaking a fund closure for a reason that is unrelated to protecting the 

performance of fund shareholders.  

In addition to the literature addressing mutual funds that close, there is some recent 

literature that addresses the issue of hedge fund performance after closing and the possibility that 

a high degree of pay-performance sensitivity may incentive managers to close the fund at a size 

that will protect the fund’s performance.  

Liang and Schwarz (2011) examine both hedge fund closings and reopenings and find 

that there is not a strong enough compensation incentive to protect performance after fund 
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closing. Hedge funds both close and reopen at too large a size to avoid diseconomies of scale. 

Additionally, the authors propose that fund managers are able to effectively continue to increase 

their compensation by growing the fund size faster than the decline in compensation due to the 

performance declines of the fund.  

A recent paper by Yin (2013) also examines the strength of the compensation structure of 

hedge fund managers and also the closure of hedge funds. In this study, Yin first examines what 

drives hedge fund managers more, the compensation from superior fund performance (incentive 

fee compensation) or the compensation from growing the fund (management fee compensation). 

Similar to Liang and Schwarz (2011), he finds that the compensation structure of a hedge fund is 

not effective at aligning the optimal size for fund performance and the optimal fund size for 

management compensation. As long as management grows the fund faster than performance 

falls, overall compensation will increase. Yin (2013) also examines hedge fund closure and finds 

that hedge funds will close at a size where the fund can provide average performance for its 

investment style.  By closing at this size, fund managers are able to maximize their compensation 

from growing the fund as large as possible up to the point where any further decrease in fund 

performance would cause investors to withdraw funds from the hedge fund.  

In addition to the literature that directly addressed hedge fund closures, there are some 

insights to be drawn from related hedge fund literature. First, hedge funds should be expected to 

close after growing in size. According to the active management theoretical model presented by 

Berk and Green (2004), investors chase performance which results in decreasing performance 

over time due to a manager’s inability to avoid decreasing returns to scale in managing assets. 

This effect should be even more significant for hedge funds as both Goetzmann, Ingersoll, and 

Ross (2003) and Ding et al. (2009) argue that the arbitrage strategies commonly used by hedge 
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funds are by nature limited and can not be simply scaled up as the fund grows in size. Fung et al. 

(2008) find that hedge fund managers do in fact face decreasing returns to scale. Hedge funds 

should face real consequences to a fund that has become too large so closing the fund to limit the 

size of the fund should be expected. Additionally, Agarwal, Daniel, and Naik (2009) find that 

hedge fund managers should also be properly motivated by their unique contract setup to expend 

effort on generating performance and avoid the type of agency problems that are faced by the 

managers and shareholders of mutual funds. Despite the diseconomies of scale faced by hedge 

funds, past research has found one- to three-year persistence in hedge fund returns although the 

evidence is mixed with other studies finding no long-term persistence and only short-term 

persistence in fund returns (Jagannathan et al. 2010).  

The previous literature sets up an environment where hedge funds face almost certain 

decreasing returns to scale in fund performance, the possibility of short-term and long-term 

performance persistence, and the possibility of a compensation structure that is effective at 

aligning the interests of fund managers and fund shareholders. It has also been proposed though 

that the compensation structure may not be effective at aligning interests.  

This paper will contribute to the existing hedge fund literature in two ways. First, by 

verifying the performance decline experienced by the overall sample of closed hedge funds, this 

paper will verify the results in Liang and Schwarz (2011). Additionally, the subsample analysis 

along with the matched analysis will provide evidence as to what is possibly causing the decline 

in fund performance in the post-closing period and what is motivating fund managers to close a 

fund. Based on the subsample analysis and matched analyses, the decline in fund performance in 

the post-closing period is not a result of the fund closing and is likely a result of too much fund 

growth before a fund closes caused by superior fund performance in the pre-closing period. This 
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supports the findings of Yin (2013) where the compensation contract of hedge funds is found to 

be ineffective at closely linking managerial compensation with fund performance in a way that 

ensures that a fund is closed early enough to limit fund size and ensure superior performance in 

the post-closing period. The subsample analysis and matched analysis also both provide evidence 

that fund closures are not undertaken as a result of superior pre-closing performance and high 

pre-closing fund growth and instead indicate that the motivation to close a fund is unrelated to 

pre-closing fund growth or pre-closing fund performance.  

4.3 Data Selection 

4.3.1 Sample Formation 

 The hedge fund data is obtained from the Lipper TASS Hedge Fund Database. There are 

various sources for hedge fund data with no one database being comprehensive, but Liang (2000) 

indicates that the TASS database is the most comprehensive of the available hedge fund 

databases. It is estimated that the TASS database covers over half of the hedge funds in 

existence.  

The TASS database is broken into both a live and dead database. The live database 

contains all funds that are currently reporting to TASS at the time the data is downloaded which 

for this study is September 2011. The dead database contains all funds that have reported to 

TASS at anytime since 1994 even if the fund is not currently reporting to TASS.  A fund is 

moved from the live database to the dead database for various reasons including merging, 

liquidating, choosing to stop reporting, or closing to new investors among other reasons. Since 

both active and dead funds are tracked in TASS since 1994, survivorship bias is not a factor if 

the data period under observation begins after 1994. This study will only look at hedge fund 
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closings that have occurred since the inclusion of the dead database so there is no survivorship 

bias present in the data. 

While survivorship bias is not a concern with the TASS database, backfill bias is a 

concern. Since reporting fund returns is voluntary for hedge funds, fund managers are likely only 

to start reporting a hedge fund’s returns once the returns are positive. At this point, the manager 

can also choose to report some of the fund’s previous returns. For example, when a hedge fund 

chooses to start reporting to the TASS database, it can also report its previous returns for the past 

two years. A common method to deal with this bias is to drop part of a fund’s early returns such 

as the first 12 or 24 months but this may lead to arbitrarily dropping a fund’s early returns 

regardless of if the returns represent backfilled returns or not. Instead returns that are reported for 

a date before the date the fund was added to the TASS database are dropped so that the only 

returns that are kept represent returns for when the fund managers actually choose to start 

reporting similar to what is done in Aggarwal and Jorion (2010). This procedure should 

eliminate any backfill bias present in the fund returns.  

TASS includes data on fund performance, fund size, fund fees and other fund 

characteristics that are specific to hedge funds. The TASS database contains data on 17,229 

hedge funds (both live and dead) that it classifies into 11 different hedge fund strategies. Funds 

of funds, funds without a reported strategy, non-US dollar denominated funds, funds reporting 

quarterly returns, funds reporting gross returns, funds without a management company, funds 

reporting a closing date of Jan 1, 1990, and funds without 12 months of continuous return data 

are all dropped from the dataset. After these restrictions, there are a total of 5,028 funds not 

reporting a closure and 221 funds that report a fund closure and remain closed for at least one 

year. Closed funds must have 12 months of continuous return data both before fund closure and 
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after fund closure, and non-closed funds 12 months of continuous return data in either the 12-

month period before a fund closure or the 12-month period after a fund closure. These 

restrictions result in a final sample of 1,813 funds not reporting a closure and 101 funds that 

report a fund closure.  

Hedge fund returns can sometimes be duplicated due to the fund having a master-feeder 

structure or due to a fund being in existence as both an onshore and offshore fund (Aggarwal and 

Jorion 2010). In order to deal with these possible duplicates, any funds that have the same 

management company and duplicated returns for an observation period (12 months) are reduced 

down to one fund. The fund that is retained is the larger fund (larger AUM in the month of 

closing). If the AUM is the same for each fund, the oldest fund is then kept instead. This is 

similar to the procedure used in Aggarwal and Jorion (2010) for dealing with these duplicated 

funds.  

In keeping with studies of mutual funds that close and in order to only evaluate the 

performance of the hedge funds immediately before and after closing, one year of return data is 

obtained for both the pre-closing and post-closing for the hedge funds in the sample. Returns are 

reported net of any fees and are calculated as a cumulative return using both raw unadjusted 

returns and strategy-adjusted returns.  

4.3.2 Variable Descriptions  

Various hedge fund characteristics are obtained from TASS for both hedge funds that 

close and all other hedge funds that were in existence and meet the data requirements described 

previously. Management fee is the fixed fee that is charged to fund investor’s based on the size 

of the fund and usually ranges from 1% - 2%. Incentive fee is the incentive fee that usually 

ranges from 15%-20% and is paid to a fund’s managers based on the performance of the fund. 
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High water mark is an indicator variable that takes on the value of one if the fund has a high 

water mark provision and zero otherwise. Leveraged is an indicator variable that takes on a value 

of one if a fund uses leverage and zero otherwise. Personal capital is an indicator variable that 

takes on a value of one if managers have money personally invested in the fund and zero 

otherwise. Redemption period is the number of days that an investor must wait to receive his 

investment after notifying the hedge fund of his wish to withdraw. Lockup period is the number 

of months that an investor agrees to invest money into a fund before it can be removed. Payout 

period is the number of days that an investor will not get any fund return from his investment in 

the fund. Fund age is the fund’s age at the time of closing since the fund inception date.  

In addition to the variables above, various fund size variables are also computed based on 

a fund’s AUM. Standardized AUM is computed for both the pre-closing period and the post-

closing period and is computed as the AUM of the fund 12 months before (or after) closing 

divided by the AUM of the fund in the month of closing. AUM rank is also calculated for the 

pre-closing period, the month of closure, and the post-closing period. The rank indicates what 

size percentile a fund falls into at the time when compared to all other funds in its investment 

strategy at that time. AUM growth is calculated for both the pre-closing period and the post-

closing period and takes on a value of one if a fund experiences AUM growth in the period.  

In addition to the variables above, a compensation measure is also computed to determine 

if a fund’s managers are experiencing growth in their compensation between the pre-closing and 

post-closing period. As mentioned before, the strength of the link between fund performance and 

manager compensation is questionable. In order to see if managers have experienced an increase 

in compensation, the dollar value of the manager’s compensation fee and the incentive fee are 

computed. The incentive fee is computed following the same procedure used in Liang and 
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Schwarz (2011) and the management fee is computed similarly. Specifically, it is assumed that 

there are no hurdle rates, all investors are above the high water mark, and that incentive fees and 

management fees are not changed during the life of the fund. The fees for the 12 month pre-

closing period are computed using the fund’s AUM in the closing month and the fund’s pre-

closing cumulative raw return while the fees for the 12 month post-closing period are computed 

using the fund’s AUM 12 months after closing (post close AUM) and the fund’s post-closing 

cumulative raw return. Compensation growth is an indicator variable that takes on a value of one 

if the dollar amount of compensation is larger in the post-closing period than in the pre-closing 

period and is calculated for all funds in the sample.  

4.4 Analysis  

4.4.1 Closed Fund Sample Analysis  

The first part of the analysis focuses on the characteristics of hedge funds that close in 

addition to the performance and size of closed hedge funds in both the pre-closing and post-

closing periods. Since the number of closed hedge funds is relatively small and the data shows 

signs of non-normality, nonparametric statistics are used throughout all of the analysis. Instead 

of t-statistics, p-values are reported and represent p-values of Wilcoxon tests for all one-sample 

testing and p-values of Mann-Whitney tests for all unpaired sample testing. 

Table 4.1 reports the number of fund closings per year and the investment objectives of 

hedge funds that close. Even though the data observation period spawns 1994-2010, there are no 

fund closings reported before 2001 that meet the data requirements. It is also interesting to note 

that the bulk of the fund closings occur between 2002 and 2006. The same type of concentration 

in fund closings is also seen when observing the investment objectives of hedge funds that close. 
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Out of the ten investment objectives that have fund closings, 69 of the 101 closings are 

concentrated in the areas of emerging markets, event driven, and long/short equity hedge.  

The mean and median of various fund characteristics for all closed hedge funds and all 

non-closed hedge funds in existence at the time of a fund closing are listed in table 4.2. Hedge 

funds that close are on average 6.6 years old at the time of closing while non-closed hedge funds 

are on average 6.5 years old. Funds that close have both a higher management fee and a higher 

incentive fee at 1.61% and 19.29% respectively. Closed funds have a higher redemption period 

at 43.12 days but have a lower lockup period and payout period of 3.43 months and 15.35 days 

respectively. Managers of closed funds are more likely to be invested in the fund when compared 

to managers of non-closed funds. Closed funds are also more likely to be leveraged and have a 

high water mark provision. Finally, closed fund managers are more likely to experience 

compensation growth between the pre-closing period and the post-closing period. Significant 

differences are seen in the incentive fee of the fund, the lockup period of the fund, the payout 

period of the fund, the likelihood of the fund using leverage, the likelihood of the fund having a 

high water mark provision, and the likelihood of a fund’s managers experiencing compensation 

growth. Agarwal, Daniel, and Naik (2009) have found that both personal investment by 

managers and the presence of a high-water mark are incentives for hedge funds managers to 

produce performance. In this sample, closed funds are both more likely to have managers that are 

personally invested and manage funds that have a high water mark provision.  

Table 4.3 reports the size of the fund as measured by a fund’s AUM ranking for the pre-

closing period 12 months before the fund closing and for the post-closing period 12 months after 

the fund closing. The difference between the post-closing and the pre-closing period is also 

computed and tested for statistical significance. The AUM ranking before and after closing is 
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tested for a significant difference from the median AUM ranking while the difference in AUM 

ranks is tested for a significant difference from zero. The standardized AUM before and after 

closing is tested for a significant difference from one.  

Despite restricting fund access, hedge funds that close do not seem to decline in size after 

closing according to AUM, which can be seen by looking at the pre-closing standardized AUM 

and post-closing standardized AUM along with the hedge fund’s pre-closing AUM ranking and 

post-closing AUM ranking. Table 4.3 shows that the pre-closing standardized AUM is 0.87 and 

grows to 1.11 in the 12 months after closing with both amounts being significant. This indicates 

that the funds assets are growing both in the 12 month period before closing and in the 12 month 

period after closing with close to equal growth in each 12 month period. Table 4.3 also shows 

that hedge funds that close are in the 50th percentile 12 months prior to closing. After closing, a 

hedge fund continues to grow in size even relative to its peer group as it moves into the 52nd 

percentile. The increase in AUM ranking is significant although the fund rankings before, at, and 

after closing are not significantly different than the median fund AUM ranking of 50.  

Table 4.4 reports both the mean and median for raw fund returns and adjusted fund 

returns for each closed fund calculated as a cumulative return for the pre-closing period (12 

months before a fund closing) and for the post-closing period (12 months after a fund closing). 

The difference in fund returns between the post-closing and the pre-closing period is also 

computed and tested for statistical significance. 

The analysis of hedge funds returns before and after fund closing in table 4.4 shows a 

very similar pattern when compared to mutual fund returns after closing to new investors. Hedge 

funds that close experience positive and significant cumulative raw returns and cumulative 

adjusted returns of 19.55% and 7.38% respectively in the 12 months before closing. In the 12 
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months after closing, hedge funds experience on average significant raw returns of 11.08% and 

insignificant adjusted returns of -0.11%. This represents a decline in raw returns of 8.46% and a 

decline in adjusted returns of 7.48%. Both declines are statistically significant.  

Similar to the performance decline experienced by mutual funds that close, hedge funds 

that close to new investors experience a significant decline in fund performance in the year after 

fund closing when compared to the year immediately prior to a fund closing. Also, despite the 

fund closing to new investment, the fund continues to grow in size throughout the pre-closing 

and post-closing period with roughly equal growth in each period.  

It was previously proposed that hedge fund managers should have a greater incentive to 

protect fund performance in the event of a fund closing since they have a large portion of 

personal compensation tied to the fund’s performance through both fund incentive fees and 

personal investment in the fund, but the compensation structure of hedge funds does not seem 

effective at protecting the performance of a fund in the event of a fund closure. Despite a decline 

in fund performance between the pre-closing and post-closing period, 82% of managers of hedge 

funds that close experience an increase in compensation. 

Despite the typically stated intention of closing a fund in order to limit future fund 

growth in an effort to protect performance, closing a fund with the intention of protecting a 

fund’s performance is not effective in doing so. Instead, fund closures seem to be associated with 

a fund experiencing a significant drop in performance, continued growth in fund size, and 

continued growth in the compensation of its managers.   

4.4.2 Subsample Analysis 

 While the overall univariate results for the entire sample show that hedge funds 

experience a significant decline in performance after closing, not all funds experience a decline 
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in performance upon closing. Nearly 19% of the closed funds in the sample are able to increase 

their performance between the pre-closing and post-closing observation periods. This 

inconsistency in the return pattern among closed funds may illustrate possible causes of the 

decline in performance experienced by the overall sample of funds and possible motivations for 

fund closure.  

To further analyze the performance of hedge funds after closing, the fund sample is split 

into subgroups based on if the fund managers were able to increase the fund’s performance 

between the pre-closing period and post-closing period. To be included in the winner subsample, 

a fund has to have higher adjusted returns and higher raw returns in the 12 months after closing 

when compared to the 12 months before closing. This winner requirement is in place to ensure 

that a fund is only classified as a winner due to increased performance of the fund and not simply 

a decline in the performance of other funds in the investment strategy. As before, p-values are 

reported for Wilcoxon tests for all one-sample testing and for Mann-Whitney tests for all 

unpaired sample testing.  

 Table 4.5 lists the mean and median of basic fund characteristics broken down by if the 

fund is classified as a winner fund or a loser fund. There are significant differences in fund age, 

fund management fee, fund redemption period, and personal capital. Winner funds are younger 

by almost two years at time of closing, have higher management fees, have much shorter 

redemption periods, and are less likely to have a manager with personal capital in the fund.   

 The last variable of interest in table 4.5 is compensation growth, an indicator variable 

representing if a fund’s managers experience growth in their compensation between the pre-

closing period and the post-closing period. There is a significant difference in the compensation 

growth between winner and loser funds with all winner funds experiencing compensation growth 
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and 78% of loser funds also experiencing compensation growth. Since the return patterns are 

different for the winner group and loser group, the compensation growth is likely occurring for 

different reasons for each group of funds with winner funds experiencing compensation growth 

due to performance growth in the post-closing period while loser fund are likely experiencing 

compensation growth due to fund growth in the post-closing period.   

 To get a complete picture of the differences between the two subgroups, table 4.6 lists 

statistics concerning each group’s fund size and fund growth during both the pre-closing and 

post-closing observation period. Winner funds are larger than loser funds in the pre-closing 

period, at the time of closing, and in the post-closing period. None of these differences in size 

though are significant between winner and loser funds. There is a significant difference though in 

the timing of growth experienced by winner and loser funds. Loser funds are more likely to 

experience growth in the pre-closing period and also experience a larger amount of growth in the 

pre-closing period while winner funds are more likely to experience growth in the post-closing 

period and also experience a larger amount of growth in the post-closing period. This supports 

the notion that loser funds are possibly experiencing a decline in performance due to not closing 

early enough to protect fund performance.  

 Table 4.7 lists statistics for the various returns for closed funds broken down by winner 

funds versus loser funds. Since the subdivision is based on performance, there are significant 

differences in nearly all of the return measures between the subgroups. An interesting trend does 

appear though in that winner funds are only winners because they are not particularly performing 

well in the pre-closing period and then improve their performance greatly in the post-closing 

period. The exact opposite trend is seen in loser funds in that they are performing above average 
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in the pre-closing period and then experience a significant decline in the post-closing period. 

This pattern holds when looking at both raw and adjusted returns. 

 Table 4.7 shows that funds that are classified as loser funds experience superior returns in 

the pre-closing period when compared to winner funds in the pre-closing period at 22.97% 

compared to 4.77% for raw returns and 10.18% compared to -4.74% for adjusted returns. In the 

post-closing period, the roles reverse with loser funds now having much lower returns than 

winner funds with 8.36% compared to 22.85% for raw returns and -1.94% compared with 7.80% 

for adjusted returns. Winner funds end up with a difference between pre-closing and post-closing 

returns of 18.08% for raw returns and 12.54% for adjusted returns while loser funds show a 

difference of -14.61% for raw returns and -12.12% for adjusted returns.  

 From these results, calling these closed funds that improve performance in the post-

closing period “winners” may be misleading as they are only winners in the sense that their 

performance was lower in the pre-closing period and then increases in the post-closing period. It 

is notable though that in the post-closing period, winner funds are earning nearly 8% more than 

their peers while loser funds are performing nearly 2% worse than their peers.  

 While closing a fund has been shown to be ineffective at protecting a fund’s pre-closing 

performance, closing a fund does not automatically lead to a decrease in fund performance at 

least for a subset of closed hedge funds. Based on the subsample analysis, poor performance in 

the post-closing period is preceded by superior performance and a large amount of fund growth 

in the pre-closing period while superior performance in the post-closing period is preceded by 

subpar performance in the pre-closing period along with limited fund growth before closing. 

Closing a fund may result in either a performance increase or a performance decrease and seems 

most related to the fund’s performance in the pre-closing period.  
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 It is typical for a fund to attribute its closing to wanting to limit future fund growth as a 

result of a large amount of fund growth brought about by superior fund performance. It appears 

from this subsample analysis that not all funds are choosing to close for this reason given that not 

all funds are experiencing superior performance in the pre-closing period.  

4.4.3 Matched Sample Analysis  

 At this point, the decline in fund performance after fund closing has been verified for the 

overall fund sample. Closing a fund is not an effective tool in protecting fund performance in the 

post-closing period. It has also been shown that there are different return patterns occurring 

among closed funds with some funds experiencing a winner fund pattern and other funds 

experiencing a loser fund pattern. To better understand the effect of fund closure on post-closing 

performance and the motivation for fund closure, an analysis using propensity score matching is 

next performed. There has been no previous analysis of closed hedge funds alongside similar 

non-closed hedge funds to see if the decline in performance experienced by closed funds is 

unique to the closed fund group and therefore attributable to the fund closure.  

 Propensity score matching can be used to examine differences between a treatment group 

(closed fund group) and a control group (non-closed fund group) to examine the effects of the 

treatment, which in this paper will be the fund closure event. To determine a propensity score for 

each fund, a logit model is used to predict the fund closure event using a dependent variable that 

takes on the value of one for closed funds and zero for all non-closed funds. Independent 

variables include the log of fund age, the log of a fund’s AUM twelve months before closing, 

fund management fee, fund incentive fee, fund pre-closing adjusted return, the month and year of 

a fund closing, and the strategy of the fund. These variables were chosen to ensure that a non-
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closed fund matches a closed fund as closely as possible in terms of fund age, fees charged by 

the fund, pre-closing size and performance of the fund, and investment strategy of the fund.  

 The control group is determined based on matching a closed fund to a non-closed fund 

based on its propensity score and the nearest neighbor matching method. For each fund that 

closes, a matched fund is chosen based on having the nearest predicted probability of closure 

without actually having a fund closing. The independent variables previously mentioned used to 

predict the probability of closure are compared for the closed fund group and the matched non-

closed fund group in table 4.8 in order to determine the effectiveness of the match. p-values are 

reported based on Wilcoxon tests for all one-sample testing and for all paired sample testing. 

 If the matching is successful, there should be no significant differences in any of the 

independent variables between the closed fund group and the matched non-closed fund group. 

Table 4.8 reports no significant differences in any of the independent variables used in the 

matching indicating the match is successful.  

 By examining the difference in means between the matched non-closed hedge fund group 

(control group) and the closed hedge fund group (treatment group), an analysis can now be 

performed on fund size and growth and fund performance, and any differences between the two 

groups can be interpreted as a result of a fund closing. Table 4.9, table 4.10, and table 4.11 repeat 

the previous analysis on fund characteristics, fund size and growth, and fund performance but 

instead focus on analyzing the difference in means between the group of closed hedge funds and 

the matched group of non-closed hedge funds.  

 Table 4.9 shows that there are only few significant differences between the closed group 

of funds and the matched non-closed group of funds. Closed funds are more likely to have fund 

managers that have personal capital invested in the fund, are more likely to use leverage, and 
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also have longer redemption periods. Closed funds have lower management fees and incentive 

fees than the matched group of funds but neither of these differences are significant. Closed 

funds are also more likely to have compensation growth but again the difference between the 

closed group and non-closed group is insignificant. The matched fund group is overall very 

similar in fund characteristics to the close fund group.  

 There are also few differences between the closed group and non-closed group in terms 

of fund size and fund growth as seen in table 4.10. There are no significant differences in any of 

the AUM rankings or in standardized AUMs between the two samples. There is a significant 

difference in the likelihood of a fund experiencing fund growth in the pre-closing period with the 

closed group of funds being significantly more likely to experience pre-closing fund growth but 

there is no significant difference in the likelihood of fund growth in the post-closing period. 

Overall, both groups of funds are similar in size throughout the observation periods.  

 Table 4.11 examines the differences in performance between the closed fund group and 

the matched fund group similar to what is presented in table 4.7. There are no significant 

differences between the closed fund sample and the matched fund sample in any of the 

performance measures. The hedge funds in the closed sample outperform funds in the matched 

sample in the pre-closing period based on both raw returns and adjusted returns. The closed 

sample then experiences lower performance in the post-closing period according to raw returns 

but higher performance in the post-closing period according to adjusted returns when compared 

to the matched group of funds. Both funds experience a decline in performance between the pre-

closing and post-closing period with the decline for the closed group of funds being 

insignificantly larger. The larger decline experienced by the closed group of funds is more 

attributable to the closed group earning higher returns in the pre-closing period and not 
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attributable to the closed groups earning lower returns in the post-closing period when compared 

to the matched group. The matched analysis illustrates that both closed funds and non-closed 

funds are experiencing a general return pattern of a decline in fund performance after previous 

superior performance and fund growth in the pre-closing period.  

 While closing a fund is ineffective at protecting the superior pre-closing performance of a 

fund, it is not the cause of the decline in fund performance. Funds in both the closed group and 

non-closed group are both experiencing a decline in performance after superior fund returns and 

high levels of fund growth. Given the similarity in fund growth and fund returns between the 

closed fund group and the matched non-closed fund group, the performance decline experienced 

by closed funds between the pre-closing period and post-closing period is not attributable to the 

closing of a fund. The closure of the fund is also not causing the closed funds to perform any 

worse after fund closure than other similar non-closed funds that have experienced similar fund 

growth and performance.   

 Fund closure is attributed to superior fund returns and a large amount of fund growth as a 

result of the superior performance, but this motivation is not supported by the analysis in this 

paper. As previously noted, based on the winner versus loser analysis, funds experiencing subpar 

pre-closing performance and funds experiencing superior pre-closing performance both choose 

to close. Additionally, funds in the matched non-closed group are experiencing similar fund 

returns and fund growth yet these funds have chosen not to close. Based on the subsample 

analysis along with the matched non-closed fund analysis, it is unlikely that fund closures have 

much of anything to do with the pre-closing performance or pre-closing growth of the fund. 
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4.5 Robustness  

 Since the subsample analysis of winner funds versus loser funds is disproportionately 

skewed with a high amount of loser funds, another subsample analysis is performed to verify that 

closed funds are experiencing different returns patterns around fund closure. Table 4.12, table 

4.13, and table 4.14 repeat the previous analysis of fund characteristics, fund size and growth, 

and fund performance except now the subsample is broken down based on if a closed fund has a 

high level of pre-closing adjust returns or low level of pre-closing adjusted returns. A closed 

fund is classified as having a high (low) level of pre-closing adjusted returns if its pre-closing 

adjusted return is ranked in the upper (lower) half of all closed funds. As before, p-values are 

reported for Wilcoxon tests for all one-sample testing and for Mann-Whitney tests for all 

unpaired sample testing. 

 Table 4.12 lists the mean and median of basic fund characteristics broken down by if the 

fund is classified as a high pre-closing return or low pre-closing return fund. Previously, the 

subsample analysis showed significant differences in fund age, fund management fee, fund 

redemption period, and personal capital, but this subsample analysis shows only a significant 

difference in fund management fee. Funds with lower pre-closing returns have higher 

management fees. Previously, there was a significant difference between winner and loser funds 

in compensation growth, but there is no significant difference between funds with high pre-

closing returns and funds with low pre-closing returns.  

  Table 4.13 lists statistics concerning each group’s fund size and fund growth during both 

the pre-closing and post-closing observation period. In the previous subsample analysis, there 

were no differences in fund size in any of the observation periods and that same pattern is 

observed in this subsample analysis with high pre-closing return funds not showing any 
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significant size differences when compared to low pre-closing return funds. There was 

previously a significant difference in fund growth in both the pre-closing period and post-closing 

period but this subsample analysis shows only a significant difference between the two groups in 

the pre-closing period. Funds with higher pre-closing returns are more likely to experience 

growth in the pre-closing period and also experience a larger amount of growth in the pre-closing 

period. This is consistent in what was observed for loser funds in the previous subsample 

analysis.  

 Table 4.14 lists statistics for the various returns for closed funds broken down by high 

pre-closing return funds versus low pre-closing return funds. There is a similar return pattern as 

to what was observed in the previous subsample analysis. Funds with high pre-closing returns 

experience a significant decline in fund performance in the post-closing period while funds with 

low pre-closing returns experience a significant increase in fund performance in the post-closing 

period. Unlike the previous subsample analysis though, the two groups of funds are not 

performing significantly different from each other in the post-closing period based on both raw 

returns and adjusted returns.  

 Table 4.14 shows that funds that are classified as high pre-closing return funds 

experience superior adjusted returns of 19.18% in the pre-closing period compared to -4.66% for 

funds with low pre-closing returns. In the post-closing period, both groups of funds exhibit 

similar adjusted returns with high pre-closing return funds having returns of 0.77% and low pre-

closing return funds having returns of -1.00%. Funds with low pre-closing returns end up 

experiencing a significant gain in performance of 3.66% between the pre-closing period and 

post-closing period while funds with high pre-closing returns end up experiencing a significant 

decline in performance of 18.41% between the pre-closing period and post-closing period. There 
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is a significant difference in the change in performance between the pre-closing period and post-

closing period between the two groups of funds. Similar results are seen when using raw returns.  

 In the previous subsample analysis, winner funds were still earning nearly 8% more than 

their peers in the post-closing period while loser funds were performing nearly 2% worse than 

their peers in the post-closing period. In this subsample analysis, funds with low pre-closing 

returns are still performing worse than their peers in the post-closing period but less so than 

before while funds with high pre-closing returns are still performing better than their peers in the 

post-closing period despite experiencing a very large drop in performance between the pre-

closing period and post-closing period.  

 As seen in the previous subsample analysis, closing a fund does not automatically lead to 

a decrease in fund performance. Based on this subsample analysis, funds that are experiencing 

low pre-closing performance are able to increase their performance after closing the fund but not 

to a point where they are able to outperform their peers in the post-closing period. Regardless, as 

before closing a fund may result in either a performance increase or a performance decrease and 

seems most related to the fund’s performance in the pre-closing period. Also as previously seen 

in the winner fund versus loser fund subsample analysis, it appears from this subsample analysis 

that not all funds are choosing to close to protect superior fund performance in the pre-closing 

period given that not all funds are experiencing superior performance in the pre-closing period.  

4.6 Conclusion 

Hedge funds are faced with an environment that is characterized by almost certain 

decreasing returns to scale in fund performance, the possibility of short-term and long-term 

performance persistence, and the possibility of a compensation structure that is effective at 

aligning the interests of fund managers and fund shareholders. Based on this environment, 
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managers of hedge funds should close a fund once the fund has reached optimal size due to both 

diseconomies of scale in investing new fund inflows combined with an effective compensation 

strategy that links fund performance to managerial compensation in order to ensure performance 

persistence. This does not appear to be the case though, as similar to Liang and Schwarz (2011), 

most hedge funds that close experience superior performance in the pre-closing period and then 

experience a significant decline in performance in the post-closing period. Additionally, these 

funds experience both fund growth and managerial compensation growth between the pre-

closing period and the post-closing period. Despite the high degree of pay-performance 

sensitivity faced by hedge fund managers, fund closures are not effective at protecting fund 

performance.   

Since hedge fund closures are ineffective at protecting fund performance, the question 

then becomes what is causing the decline in fund performance after a fund closure and what is 

the motivation for a fund closure. The subsample analysis along with the matched analysis both 

provide evidence that the decline in fund performance after fund closure is not attributable to the 

closure of a fund and is most closely related to a fund’s returns in the pre-closing period along 

with the pre-closing growth of a fund. Both the subsample analysis and the matched analysis also 

support that fund closings are likely being undertaken for reasons that are unrelated to the pre-

closing performance or pre-closing growth of a fund.  
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Year n
2001 4
2002 19
2003 19
2004 26
2005 12
2006 14
2007 4
2008 1
2009 0
2010 2

Objective n
Convertible Arbitrage 4
Emerging Markets 16
Equity Market Neutral 4
Event Driven 23
Fixed Income Arbitrage 2
Global Macro 5
Long/Short Equity Hedge 30
Managed Futures 11
Multi-Strategy 5
Other 1
Note: The observation period covers 1994-
2010.

Table 4.1. Breakdown of Fund Closings
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Variable N Mean   p-value
Fund age
  Non-closed 1,813 77.68
  Closed 101 79.06 0.1792
Management fee
  Non-closed 1,813 1.39%
  Closed 101 1.61% 0.0627
Incentive fee
  Non-closed 1,813 19.08%
  Closed 101 19.29% 0.0000
Redemption period
  Non-closed 1,813 38.12
  Closed 101 43.12 0.7965
Lockup period
  Non-closed 1,813 4.22
  Closed 101 3.43 0.0000
Payout period
  Non-closed 1,813 14.18
  Closed 101 15.35 0.0333
Personal capital
  Non-closed 1,813 0.45
  Closed 101 0.52 0.5376
Leveraged
  Non-closed 1,813 0.66
  Closed 101 0.73 0.0000
High water
  Non-closed 1,813 0.69
  Closed 101 0.75 0.0000
Compensation growth
  Non-closed 1,813 0.75
  Closed 101 0.82 0.0000
Note: High water mark is an indicator variable that takes on the value of 1 
if the fund has a high water mark provision and 0 otherwise. Leveraged is 
an indicator variable that takes on a value of 1 if a fund uses leverage and 
0 otherwise. Personal capital is a value that takes on a value of 1 if 
managers have money invested and 0 otherwise. Compensation growth is 
an indicator variable that takes on a value of 1 if the dollar amount of 
compensation is larger in the post-closing period than in the pre-closing 
period and is calculated for all funds in the sample. p-values are reported 
for Mann-Whitney tests for all unpaired sample testing.

Table 4.2. Fund Characteristics-All Closed Funds
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N Mean Median   p-value
Pre-closing 101 49.97 50.00 0.9986
Closing 101 51.24 49.00 0.6670
Post-closing 101 52.38 52.00 0.3813
Post - pre 101 2.41 1.00 0.0001

N Mean Median   p-value
Pre-closing 101 0.87 0.89 0.0000
Post-closing 101 1.11 1.10 0.0000

Table 4.3. Fund Size-All Closed Funds

Note: AUM rankings are tested for a significant difference from the 
median AUM ranking which would be 50 while the difference in AUM 
ranks is tested for a significant difference from zero. Standardized 
AUMs before and after closing are tested for a significant difference 
from one. p-values are reported based on Wilcoxon tests for all one-
sample testing.

AUM Rank

Standardized AUM
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N
Mean       
(%)

Median 
(%)   p-value

Pre-closing 101 19.55 12.62 0.0000
Post-closing 101 11.08 9.58 0.0000
Post - pre 101 -8.46 -5.40 0.0001

N
Mean       
(%)

Median 
(%)   p-value

Pre-closing 101 7.38 2.14 0.0005
Post-closing 101 -0.11 -0.35 0.8731
Post - pre 101 -7.48 -4.08 0.0003

Table 4.4.  Fund Returns-All Closed Funds

Note: A cumulative return is calculated based on raw unadjusted 
returns in addition to objective-adjusted returns for both the pre-
closing period (12 months before closing) and the post-closing period 
(12 months after closing). p-values are reported based on Wilcoxon 
tests for all one-sample testing.

Raw Returns

Adjusted Returns
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Variable n Mean Median   p-value
Fund age
  Loser 82 83.56 77.50
  Winner 19 59.63 47.00 0.0125
Management fee
  Loser 82 1.52% 1.50%
  Winner 19 2.00% 2.00% 0.0033
Incentive fee
  Loser 82 19.00% 20.00%
  Winner 19 20.53% 20.00% 0.1291
Redemption period
  Loser 82 46.96 45.00
  Winner 19 26.53 20.00 0.0130
Lockup period
  Loser 82 3.85 0.00
  Winner 19 1.58 0.00 0.1697
Payout period
  Loser 82 15.51 6.50
  Winner 19 14.63 15.00 0.4769
Personal capital
  Loser 82 0.57 1.00
  Winner 19 0.32 0.00 0.0445
Leveraged
  Loser 82 0.72 1.00
  Winner 19 0.79 1.00 0.5405
High water
  Loser 82 0.72 1.00
  Winner 19 0.89 1.00 0.1139
Compensation growth
  Loser 82 0.78 1.00
  Winner 19 1.00 1.00 0.0254

Table 4.5. Fund Characteristics-Winner Funds versus Loser Funds

Note: To be included in the winner subsample of closed funds, a fund 
has to have higher cumulative adjusted returns and higher cumulative 
raw returns in the 12 months after closing when compared to the 12 
months before closing. p-values are reported for Mann-Whitney tests 
for all unpaired sample testing.
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n Mean Median   p-value
Pre-closing
  Loser 82 49.55 47.50
  Winner 19 51.79 51.00 0.6861
Closing
  Loser 82 51.17 49.50
  Winner 19 51.53 48.00 0.9515
Post-closing
  Loser 82 51.65 49.50
  Winner 19 55.53 55.00 0.5840

n Mean Median   p-value
Pre-closing
  Loser 82 0.84 0.87
  Winner 19 0.95 0.95 0.0000
Post-closing
  Loser 82 1.08 1.08
  Winner 19 1.23 1.17 0.0001

n Mean Median   p-value
Pre-closing
  Loser 82 0.98 1.00
  Winner 19 0.84 1.00 0.0167
Post-closing
  Loser 82 0.84 1.00
  Winner 19 1.00 1.00 0.0654

Table 4.6. Fund Size and Growth-Winner Funds versus Loser Funds

Note: To be included in the winner subsample of closed funds, a fund 
has to have higher cumulative adjusted returns and higher cumulative 
raw returns in the 12 months after closing when compared to the 12 
months before closing. p-values are reported for Mann-Whitney tests 
for all unpaired sample testing.

AUM Rank

Standardized AUM

AUM Growth
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n
Mean       
(%)

Median 
(%)   p-value*   p-value

Pre-closing
  Loser 82 22.97 16.26 0.0000
  Winner 19 4.77 3.68 0.0446 0.0000
Post-closing
  Loser 82 8.36 8.12 0.0000
  Winner 19 22.85 16.60 0.0000 0.0001
Post - pre
  Loser 82 -14.61 -8.12 0.0000
  Winner 19 18.08 17.54 0.0000 0.0000

n
Mean       
(%)

Median 
(%)   p-value*   p-value

Pre-closing
  Loser 82 10.18 5.81 0.0000
  Winner 19 -4.74 -4.75 0.0181 0.0001
Post-closing
  Loser 82 -1.94 -1.34 0.0793
  Winner 19 7.80 6.48 0.0020 0.0003
Post - pre
  Loser 82 -12.12 -6.06 0.0000
  Winner 19 12.54 8.67 0.0000 0.0000

Table 4.7. Fund Returns-Winner Funds versus Loser Funds

Note: To be included in the winner subsample of closed funds, a fund has to have 
higher cumulative adjusted returns and higher cumulative raw returns in the 12 
months after closing when compared to the 12 months before closing. p-values 
are reported for Wilcoxon tests for all one-sample testing (p-value*) and for Mann-
Whitney tests for all unpaired sample testing (p-value).

Raw Returns

Adjusted Returns
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Variable Closed          
(n = 101)

Matched      
(n = 101)

Difference 
(n = 101)

Pre-closing adjusted return
  Mean (%) 7.38 5.28 2.10
  p-value 0.1276
Log (pre-closing AUM)
  Mean 2.81 2.83 -0.01
  p-value 0.7126
Log (fund age)
  Mean 1.81 1.83 -0.02
  p-value 0.5510
Management fee
  Mean (%) 1.61 1.63 -0.02
  p-value 0.7174
Incentive fee
  Mean (%) 19.29 19.52 -0.24
  p-value 0.7531

Table 4.8. Matching Analysis

Note: Propensity score matching is used to determine the matched 
group of non-closed funds. For each fund that closes, a matched 
fund is chosen based on having the nearest predicted probability of 
closure without actually having a fund closing according to a logit 
model predicting fund closure. p-values are reported based on 
Wilcoxon tests for all paired sample testing.
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Variable Closed          
(n = 101)

Matched      
(n = 101)

Difference 
(n = 101)

Fund age
  Mean 79.06 79.49 -0.43
  p-value 0.8462
Management fee
  Mean (%) 1.61 1.63 -0.02
  p-value 0.7174
Incentive fee
  Mean (%) 19.29 19.52 -0.24
  p-value 0.7531
Redemption period
  Mean 43.12 35.27 7.85
  p-value 0.0631
Lockup period
  Mean 3.43 2.82 0.60
  p-value 0.4237
Payout period
  Mean 15.35 12.83 2.51
  p-value 0.4996
Personal capital
  Mean 0.52 0.36 0.17
  p-value 0.0115
Leveraged
  Mean 0.73 0.62 0.11
  p-value 0.1016
High water
  Mean 0.75 0.62 0.13
  p-value 0.0461
Compensation growth
  Mean 0.82 0.73 0.09
  p-value 0.1070

Table 4.9. Fund Characteristics-Closed Funds versus Matched Funds

Note: Propensity score matching is used to determine the matched group 
of non-closed funds. For each fund that closes, a matched fund is chosen 
based on having the nearest predicted probability of closure without 
actually having a fund closing according to a logit model predicting fund 
closure. p-values are reported based on Wilcoxon tests for all paired 
sample testing.
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Closed          
(n = 101)

Matched      
(n = 101)

Difference 
(n = 101)

Pre-closing
  Mean 49.97 49.89 0.08
  p-value 0.8584
Closing
  Mean 51.24 50.00 1.24
  p-value 0.9036
Post-closing
  Mean 52.38 51.68 0.69
  p-value 0.9290

Closed          
(n = 101)

Matched      
(n = 101)

Difference 
(n = 101)

Pre-closing
  Mean 0.87 0.89 -0.03
  p-value 0.1355
Post-closing
  Mean 1.11 1.12 -0.01
  p-value 0.6558

Closed          
(n = 101)

Matched      
(n = 101)

Difference 
(n = 101)

Pre-closing
  Mean 0.95 0.84 0.11
  p-value 0.0123
Post-closing
  Mean 0.87 0.80 0.07
  p-value 0.1482

Table 4.10. Fund Size and Growth-Closed Funds versus Matched Funds

Note: Propensity score matching is used to determine the matched group 
of non-closed funds. For each fund that closes, a matched fund is chosen 
based on having the nearest predicted probability of closure without 
actually having a fund closing according to a logit model predicting fund 
closure. p-values are reported based on Wilcoxon tests for all paired 
sample testing.

AUM Rank

Standardized AUM

AUM Growth
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Closed          
(n = 101)

Matched      
(n = 101)

Difference 
(n = 101)

Pre-closing
  Mean (%) 19.55 16.63 2.91
  p-value 0.0000 0.0000 0.1319
Post-closing
  Mean (%) 11.08 12.02 -0.94
  p-value 0.0000 0.0000 0.6558
Post - pre
  Mean (%) -8.46 -4.61 -3.85
  p-value 0.0001 0.1918 0.1718

Closed          
(n = 101)

Matched      
(n = 101)

Difference 
(n = 101)

Pre-closing
  Mean (%) 7.38 5.28 2.10
  p-value 0.0005 0.1644 0.1276
Post-closing
  Mean (%) -0.11 -0.84 0.73
  p-value 0.8731 0.0689 0.3656
Post - pre
  Mean (%) -7.48 -6.12 -1.36
  p-value 0.0003 0.0081 0.4045
Note: Propensity score matching is used to determine the matched group 
of non-closed funds. For each fund that closes, a matched fund is chosen 
based on having the nearest predicted probability of closure without 
actually having a fund closing according to a logit model predicting fund 
closure. p-values are reported based on Wilcoxon tests for all one-sample 
testing and for all paired sample testing.

Table 4.11. Fund Returns-Closed Funds versus Matched Funds
Raw Returns

Adjusted Returns
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Variable n Mean Median   p-value
Fund age
  Low 50 78.14 52.00
  High 51 79.96 79.00 0.2016
Management fee
  Low 50 1.78% 1.50%
  High 51 1.43% 1.50% 0.0094
Incentive fee
  Low 50 19.06% 20.00%
  High 51 19.51% 20.00% 0.7725
Redemption period
  Low 50 39.08 30.00
  High 51 47.08 45.00 0.4284
Lockup period
  Low 50 2.76 0.00
  High 51 4.08 0.00 0.5388
Payout period
  Low 50 14.56 14.00
  High 51 16.12 10.00 0.6304
Personal capital
  Low 50 0.48 0.00
  High 51 0.57 1.00 0.3770
Leveraged
  Low 50 0.76 1.00
  High 51 0.71 1.00 0.5439
High water
  Low 50 0.80 1.00
  High 51 0.71 1.00 0.2776
Compensation growth
  Low 50 0.82 1.00
  High 51 0.82 1.00 0.9673
Note: A closed fund is classified as having a high (low) level of 
pre-closing adjusted returns if its pre-closing adjusted return is 
ranked in the upper (lower) half of pre-closing returns for all 
closed funds. p-values are reported for Mann-Whitney tests for all 
unpaired sample testing.

Table 4.12. Fund Characteristics-Low Pre-Closing Performance 
Funds versus High Pre-Closing Performance Funds
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 n Mean Median   p-value
Pre-closing
  Low 50 54.24 55.50
  High 51 45.78 42.00 0.1239
Closing
  Low 50 53.58 54.00
  High 51 48.94 47.00 0.4072
Post-closing
  Low 50 55.72 59.00
  High 51 49.10 44.00 0.2266

n Mean Median   p-value
Pre-closing
  Low 50 0.93 0.92
  High 51 0.80 0.82 0.0000
Post-closing
  Low 50 1.10 1.09
  High 51 1.12 1.12 0.1470

n Mean Median   p-value
Pre-closing
  Low 50 0.90 1.00
  High 51 1.00 1.00 0.0217
Post-closing
  Low 50 0.86 1.00
  High 51 0.88 1.00 0.7430

Table 4.13. Fund Size and Growth-Low Pre-Closing Performance 
Funds versus High Pre-Closing Performance Funds

Note: A closed fund is classified as having a high (low) level of pre-
closing adjusted returns if its pre-closing adjusted return is ranked 
in the upper (lower) half of pre-closing returns for all closed funds. 
p-values are reported for Mann-Whitney tests for all unpaired 
sample testing.

AUM Rank

Standardized AUM

AUM Growth
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n
Mean       
(%)

Median 
(%)   p-value*   p-value

Pre-closing
  Low 50 8.36 9.50 0.0000
  High 51 30.51 23.64 0.0000 0.0000
Post-closing
  Low 50 10.09 8.55 0.0000
  High 51 12.05 12.00 0.0000 0.1470
Post - pre
  Low 50 1.73 -1.19 0.7863
  High 51 -18.46 -12.82 0.0000 0.0000

n
Mean       
(%)

Median 
(%)   p-value*   p-value

Pre-closing
  Low 50 -4.66 -3.39 0.0000
  High 51 19.18 13.41 0.0000 0.0000
Post-closing
  Low 50 -1.00 -0.82 0.2447
  High 51 0.77 1.12 0.4588 0.2028
Post - pre
  Low 50 3.66 2.59 0.0208
  High 51 -18.41 -14.49 0.0000 0.0000

Table 4.14. Fund Returns-Low Pre-Closing Performance Funds 
versus High Pre-Closing Performance Funds

Note: A closed fund is classified as having a high (low) level of pre-
closing adjusted returns if its pre-closing adjusted return is ranked in the 
upper (lower) half of pre-closing returns for all closed funds. p-values are 
reported for Wilcoxon tests for all one-sample testing (p-value*) and for 
Mann-Whitney tests for all unpaired sample testing (p-value).

Raw Returns

Adjusted Returns


