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open-ending activities to the discount is stronger before the legal reform.  This is perhaps 

because open-ending attempts were difficult to launch before the reform, so only deeply 

discounted funds were targeted.  

The negative sign of θ̂  reported at the bottom of Table 4 demonstrates that the discount 

shrinks in anticipation of the higher probability of open-ending activities.  This creates a 

feedback loop between discounts and open-ending attempts.  This negative feedback loop is 

significant in columns 2 and 5.  Before the legal reform of 1992, there were fewer open-ending 

attempts, and hence conditional on an attempt taking place, the probability of success was 

higher.  This provides the rationale for why the feedback loop was strong enough to be 

statistically significant mostly before the legal reform (column 5).25   

 

4.2.3. Determinants of Open-Ending Attempts:  Communication and Governance 

 We now turn to analyze other determinants of open-ending attempts.  As we discussed 

before, the 1992 reform seems to have had a large effect on the volume of open-ending attempts.  

Columns 5 and 6 of Table 4 break the sample into two sub-periods:  1989-1992 (pre reform) and 

1993-2002 (post reform). Other things equal, there is an 8.48 (t-statistic = 3.58) percentage point 

increase in the probability of open-ending attempts during the second period.  Since the reform 

was designed to lift barriers on communication among shareholders, the time-series pattern 

suggests that one important determinant of attacks is the ease of communication. 

Clearly, the time-series pattern does not uniquely identify the effect of communication.  

The observed pattern could also result from other changes that occurred around 1992.  One 

possibility is the increase in the number of hedge funds engaged in open-ending activities after 

1992. 26  To further investigate the role of communication, Table 5 presents results using cross 

sectional measures of communication costs.   

                                                 
25The test of the feedback loop has low power because the residual discount also contains some exogenous 
components of DISCOUNT that are positively associated with ATTEMPT.  Therefore, finding a significantly 
negative sign for θ̂  is strong evidence for a feedback loop.   
26 The attempt to attribute the surge in open-ending activities solely to the increasing presence of hedge funds faces 
two main problems.  First, both number of hedge funds and their assets saw smooth growth during our sample 
period, with no visible structural break at any point, including years around 1992.  (Information is obtained from 
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[Insert Table 5 here] 

The first variable we consider is share turnover.  High turnover makes communication 

and coordination more difficult for two reasons (see Pound (1988)).  First, given the time lag at 

which account names become available to activists, the latter may not get up-to-date shareholder 

contacts at high turnover funds.  Second, there is a gap of 10 to 60 days between the record date 

(which qualifies a shareholder to vote) and the actual vote date.  Investors with short holding 

periods (corresponding to high turnover) may cease to be shareholders by the voting date or 

expect to exit the fund soon, and thus lack the incentive to cast a careful vote.  Column 1 shows 

that after 1993, a 100 percentage point increase in the annual turnover rate is associated with a 6 

percentage point lower probability of an attack, significant at the 10% level.  While this result 

identifies high turnover as an impediment to activism, it is commonly believed that this variable 

enhances market efficiency.  This is because high turnover improves liquidity, and can contribute 

to lower discount (see Table 2).  This ambivalent effect of liquidity is consistent with the models 

of Kahn and Winton (1998) and Bolton and von Thadden (1998). 

The second variable we use proxies for the average shareholder account size.  Holding 

the market value of a fund constant, the smaller the average holding per account, the more 

shareholders an arbitrageur needs to persuade to have enough support.  Accessing many 

shareholders and motivating them to act is logistically difficult.  Direct information about 

individual account size is not readily available.  However, it is reasonable to assume that the size 

of a typical trade by an investor in a fund is a good proxy for his total holdings in the fund (see 

Battalio and Mendenhall (2005)).  Using the TAQ and ISSM databases, we obtain the average 

trade size (in 1,000 shares) of a fund-year, and the proportion of trades that are more than 2,000 

and 5,000 shares.  Columns 2 and 3 of Table 5 show the effect of trading size on open-ending 

attempts.  In the post-1993 period, every 1,000 share increase in the average trading size (the 

mean and standard deviation are 1,260 and 710 shares, respectively) is associated with a 5.3 

percentage point increase in the probability of an attack.  Using the proportion of trades above 

2,000 shares (or 5,000, not tabulated) yields similar results.  These results are significant at less 

than 5%.   

                                                                                                                                                             
Hedge Fund Research, Chicago.)  Second, open-ending activities are highly concentrated among a handful of 
players, even in the latter part of our sample.    
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The last variable we entertain is the percentage of the fund’s shares that are owned by 

institutional investors.  It is easier to locate and coordinate with institutional shareholders since 

they are bigger and are more tuned to the market than retail investors.  Using a dummy variable 

for institutional shares being greater than 15%, 27  column 4 shows that the effect on the 

probability of an open-ending attempt after 1993 is 6.4 percentage points, significant at the 5% 

level.  Using the level of institutional ownership (not reported), yields similar results.  

Overall, the evidence suggests that the ease of communication among shareholders is an 

important factor in generating activist attacks against CEFs.  An important aspect of our results is 

that our measures explain open-ending attempts only after the 1992 reform.  Table 5 shows that 

the effect of the communication variables is insignificant in the pre-reform subsample.  We 

conjecture that before the 1992 reform, communication was so severely constrained by law that 

characteristics of the shareholder base did not matter much for activist arbitrageurs.  These 

characteristics became significant only after the reform allowed various forms of 

communication.  The bottom of Table 5 reports the results of a test for whether the effect of 

communication is different between the two subsamples.  The results indicate that the effect of 

communication is indeed greater after the reform than before the reform.  The results, however, 

are only significant in two out of the four columns.28   

 There is a robustness issue in interpreting the results regarding the effect of 

communication costs because these variables are affected by the attacks.  For example, 

institutions may know that a fund is being targeted and react by buying its shares.  To reduce this 

concern, our analysis uses measures of communication that lag the attack by one year.  We also 

conducted a robustness check using a lag of two years.  The results are similar. 

 Another class of variables likely to affect activist arbitrageurs’ attacks against closed-end 

funds is governance variables.  Del Guercio, Dann, and Partch (2003) show that governance 

variables are important determinants for various decisions of CEF managements and boards.  

Using the GOV variable defined in Section 4.2.2, we find (in Table 4) that after 1993, the 

addition of one of the three provisions in GOV (which makes governance more pro-management) 

                                                 
27 In a private interview, Phillip Goldstein said that he targets funds with more than 15% institutional ownership.   
28 The reason for the lower significance here is that the insignificance of the effect of communication on attacks in 
the pre-reform period is associated with high standard errors, which inflate the standard errors of the difference 
statistics.  Hence, the significance of the difference statistics is lower than that of the post-reform coefficients. 
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is associated with an increase of about 5 percentage points in the probability of an attempt 

(significant at the 5% level).  Moreover, funds with higher insider ownership invite more 

attempts after 1993 (significant at the 5% level).  Such relations were non-existent beforehand.  

Following Bebchuk, Coates, and Subramanian (2002) and Del Guercio, Dann, and Partch (2003), 

we also use a dummy variable for staggered board in place of GOV.  This specification yields 

even stronger results:  the sample average incremental probability is 7.8% (significant at the 5% 

level).29  This evidence echoes Choi’s (2000) finding that after the 1992 reform, firms with 

stronger management entrenchment and more pro-manager governance became more frequent 

targets of shareholder proposals.  Our explanation is that communication among shareholders is 

particularly important when managers have more power in opposing dissidents.  Hence, activism 

against firms with pro-manager governance became more prominent after the 1992 reform.   

Interestingly, although high fees may also point to bad governance, we find that high-fee 

funds are overall less susceptible to attacks in the post-reform era (significant at the 10% level).  

This may be because high fees dissipate the NAV quickly, and thus make activism less 

profitable.  It may also reflect the fact that managers with high ability, who are less likely to be 

attacked, receive high fees (See Berk and Stanton (2007)).  Moreover, fees could be associated 

with the complexity of funds’ portfolios, so that high-fee funds might be difficult to liquidate.   

 

4.2.4. Determinants of Successes of Open-Ending Attempts     

We now turn to an analysis of the determinants of the success of open-ending attempts.  

Table 6 Panel A repeats the same analysis conducted in Table 4, except we replace the dependent 

variable with a dummy variable for actual open-endings.  We find a strong dual relation between 

actual open-endings and fund discounts prior to the attempts.  While a higher discount level is 

associated with higher likelihood that the fund will be open-ended, the prospects of open-ending 

shrink the discount.  In equilibrium, a one percentage point increase in the discount is associated 

with a 0.13 percentage point increase in the probability of open-ending (column 1 of Panel A).  

After incorporating the feedback loop, this sensitivity increases to 0.67 percentage points 

                                                 
29 There might be an endogeneity problem as funds that anticipate higher probability of activist attacks are more 
likely to add governance provisions.  To alleviate this concern, we conducted a robustness test, in which we included 
only the funds that did not change their governance in the analysis.  The results remained qualitatively the same.     
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(column 2 of Panel A).  Compared to Table 4, the results in Panel A of Table 6 show a stronger 

effect of actual open-endings on discounts.  This is intuitive as ex-post successful attacks are 

probably ex-ante more powerful and thus have a stronger effect on market prices.   

[Insert Panel A of Table 6 here.] 

An interesting observation reflected in Panel A is that successful open–ending attempts 

are not easy to predict based on observables, especially during the post-reform period. Indeed, 

the goodness-of-fit measures are modest.  This is consistent with an equilibrium where activists 

profit from their activities because the market cannot predict them (Maug (1998)).   

 Defining “success” as the eventual open-ending of a closed-end fund, while natural and 

intuitive, does not accurately characterize the complicated outcomes of open-ending attempts.  

First, while in some cases funds are open-ended within the same year of the attempt, in other 

cases open-ending takes much longer.  Such cases are not as successful because the arbitrageurs 

need to commit more of their capital and time and hence realize lower profits.  Second, 

arbitrageurs can also profit from their open-ending attempts when the fund remains closed.  This 

happens when the discount shrinks as a result of the attack, for example, if the fund management 

takes actions to suppress the discount.  We address these features with a duration-to-success 

model.   

 Using the language of a duration analysis, we say that a “spell” starts when an attack 

occurs.  The initial conditions are the funds’ characteristics just before the attack.  If the attempt 

does not succeed by the end of our sample period (that is, by 2003), the duration of the spell is 

treated as being censored on the right end.  Alternatively, if the attempt succeeds at a time within 

our sample period, the attempt-to-success duration is recorded without censoring.  Combining 

both types of observations, we get the following log-likelihood function for duration: 

 ln( ) ( | ) ln ( | )
uncensored spells all spells

L h t x S t x= +∑ ∑  (3) 

In Equation (3), h is the baseline hazard function, where we adopt the most commonly 

used Weibull distribution: [ ] 1exp( ) exp( )h x t x θ−= − β θ ⋅ − β ; t is the time from the start of an attempt; 

S is the survival function:  exp( )S h t= − ⋅ .  All covariates x are measured at the time an attempt 

starts (the discount is measured at the end of the previous period).  The coefficients β̂  (vector) 
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and θ̂  (scalar) are estimable using the maximum likelihood estimation method.   We are 

interested in the effect of the x variables on the duration of attempts.  A positive coefficient 

means that a higher value of the covariate is associated with lower success rates for the activist 

attempt (as it takes longer to achieve the goal).  

 Panel B of Table 6 provides the results from estimating Equation (3).  The reported 

coefficients are ˆ ˆ and θ β .  In columns (1) and (2), the measure of success is narrowly defined as 

actual open-endings.  In columns (3) and (4), success is more broadly defined as either open-

ending or near disappearance of the discount (i.e., the discount dropped to below 5%).   

[Insert Panel B of Table 6 here] 

 We find several results that demonstrate how entrenched management is better able to 

defend against activists’ attacks.  First, older, established funds take significantly longer to be 

open-ended.30   Second, our GOV variable is a direct measure of managerial entrenchment.  

Column (1) indicates that high GOV is indeed associated with longer duration (t-statistic = 1.95).   

Among the components of GOV, staggered board has the most intuitive effect on duration:  in 

order to have absolute control of the board, activists need to win proxy fights in at least two 

annual elections if the fund has a staggered board.  In Column (2), we replace GOV with a 

dummy variable for staggered board alone (STAGBOARD).  The coefficient is now strengthened 

(t-statistic = 2.30).  Our calculations of the economic effect show that the presence of a staggered 

board increases the time to open-ending (starting from the occurrence of an attempt) by almost 3 

years.  Third, we see that INSIDER, which captures the management’s voting power, is 

significantly positively related to duration.   

 Columns (3) and (4) broaden the definition of “successful attempt” to either open-ending, 

or shrinkage of the discount to below 5%.  The reported results are overall consistent with those 

in the first two columns, but are noisier.  This is not surprising given that a reduction in the 

discount could be due to events unrelated to activism.   

Finally, note that the discount is slightly positively related to the time to success.  It 

might seem paradoxical that a higher discount does not make it easier for arbitrageurs to succeed.  

                                                 
30 While it is true that a fund gets to an older age because it survived attacks, our results go further in that the 
“instantaneous hazard” conditional on the fund’s surviving to the current date is also negatively related to age.   
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Given our earlier discussion on the feedback effect, however, the correct interpretation is that the 

discount already reflects the prospect of a successful attempt.31 

 

5.  Concluding Remarks 

In this paper, we document strong and frequent attempts by activist arbitrageurs to open-

end closed-end funds in the wake of the SEC’s proxy reform in 1992.  We find a dual 

relationship between activist arbitrageurs’ activities and funds’ discounts.  On the one hand, 

activists tend to target deeply discounted funds.  On the other hand, funds’ discounts reflect such 

activity in a forward-looking way and shrink when an attack is expected.  Following an attack, 

the discount shrinks further or completely disappears (if the fund is open-ended), so that overall 

activist arbitrage is found to have a substantial effect on CEF discounts.  Aside from the 

discount, the ability of shareholders to communicate and coordinate with each other and the 

governance of the fund are found to be important factors in determining which funds are being 

targeted.  Our work shows that activist arbitrage is an important activity undertaken by market 

participants to eliminate the difference between market prices and potential security values.  In 

the remainder of this section, we draw some broad implications from our work to several fields. 

Source of CEF Discounts:  One of the biggest puzzles in the CEF literature (with broad 

implications to financial economics) is the source of the discount.  The two main hypotheses in 

the literature link discounts to irrational mispricing (Lee, Shleifer, and Thaler (1991)) or to 

agency problems (Barclay, Holderness and Pontiff (1993), Ross (2002), Berk and Stanton 

(2007), and Cherkes, Sagi and Stanton (2008)).  Our study offers suggestive evidence that 

agency problems play at least some role in the emergence of CEF discounts.  First, we show that 

activist arbitrageurs consider governance variables when selecting their targets.  Second, in the 

vast majority of events in our sample, discounts fall after managers take corrective actions such 

as a share repurchase, dividend increase, or change in investment advisors.   

Limits to Arbitrage:  The persistence of CEF discounts is often used to demonstrate the 

presence of the limits to arbitrage in financial markets (see Lee Shleifer and Thaler (1991), 

Pontiff (1996), and Gemmill and Thomas (2002)).  A large body of literature has pointed out 

                                                 
31 At this stage there is no powerful econometric method to identify the feedback or anticipation effect in duration 
models (see a recent discussion by Abbring and van den Berg (2003)). 
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various market frictions that contribute to such limits.  Our work shows that the costs of 

communication and coordination—imposed by law, ownership structure, or the trading 

environment of funds—can also be viewed as limits to arbitrage since they interfere with the 

work of activist arbitrageurs.  Importantly, our work also has indirect implications for pure-

trading arbitrage, given that without the work of activist arbitrageurs there is no guarantee that 

CEF share prices will ever converge to the NAVs, and thus the profit from pure-trading arbitrage 

becomes more uncertain.   

The 1992 Proxy Reform:  The evidence presented in this paper strongly suggests that 

the proxy reform implemented by the SEC in 1992 had a major effect on closed-end funds.  

Measuring the value created by open-ending attempts based on the decrease in discount 

following attempts, we calculate that the reform created $124 million per year to CEF 

shareholders.  Adjusting for mean reversion in discounts (as we did in columns 4 and 8 of Table 

3), the estimated value created by the reform to CEF shareholders amounts to $32 million per 

year.  The only other paper of which we are aware that tries to quantify the effects of the proxy 

reform of 1992 is by Choi (2000).  Using a much smaller sample of shareholder proposals in 

regular corporations, he does not find any real effect of the 1992 reform.   

Feedback Loops in Financial Markets:  A basic feature of the interaction between 

financial markets and corporate finance is that market prices affect and reflect corporate 

activities simultaneously.  As we argued above, CEF discounts attract activist arbitrageurs, but 

these discounts shrink in anticipation of an activist arbitrageurs’ attack.  This negative feedback 

loop has many interesting implications; most of them have not yet been explored in the literature.  

For example, the fact that market prices reflect anticipated activist attacks creates a disincentive 

to engage in activist arbitrage.  This is because the decrease in the discount that results from the 

anticipation effect reduces the profit from open-ending the fund.32 The econometric methodology 

that we use in this paper to disentangle the two effects is new in corporate finance, and could be 

used in future research for settings that feature a similar feedback loop. 

                                                 
32 Some theoretical implications of the negative feedback loop between financial markets and corporate activities are 
explored in a recent paper by Bond, Goldstein, and Prescott (2008). 
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Appendix: 

Several comments regarding the execution of the estimation method (1)-(2) are in order.  

First, as a feature of probit analysis, the estimation of Equation (2) identifies the coefficients 

{ }/ , / , /η η ηβ σ γ σ θ σ  up to scale.  It has been a convention to report probit estimates by 

normalizing the variance of the disturbance term ε  to be unit.  Given that ( )2 2 21η εσ = −ρ σ , we 

need to rescale the coefficients from (2) by 21/ 1−ρ  to obtain the coefficients in the original 

system (1).  Second, though i,t 1ˆ −ω  enters equation (2) for estimation, it is not a conventional 

covariate as the X variables in the same equation.  More specially, i,t 1ˆ −ω  is not a “determinant” of 

an attempt, and the coefficient in front of i,t 1ˆ −ϖ  should not be interpreted as the partial effect of a 

unit change of the residual discount on the propensity of an attempt.  In fact, ϖ̂  should be 

integrated out to obtain consistent estimates of { },β γ in the original system (1). Third, the probit 

coefficients are not of direct interest to researchers.  The interesting parameters are the average 

partial effects (APE) of the covariates, that is, the average effect of a unit change in the 

covariates on the incremental probability of an attempt.   

As a result of these considerations, we compute the parameters { },β γ  with ω̂  integrated 

out, which are related to those from (2) by a scaling factor: 33 

 ( ) ( ) ( ) ( )

1/2 1/2
2 2 2 2

2 2
2 2

ˆ ˆˆ ˆˆ ˆ ˆ ˆ/ 1 1 ; / 1 1
ˆ ˆ1 1
ω ω

⎡ ⎤ ⎡ ⎤⎛ ⎞ ⎛ ⎞θ σ θ σ⎢ ⎥ ⎢ ⎥⎜ ⎟ ⎜ ⎟β = β −ρ + γ = γ −ρ +
⎜ ⎟ ⎜ ⎟−ρ −ρ⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎝ ⎠⎣ ⎦ ⎣ ⎦

 (4) 

They serve to compute the sample analogue of the average partial effects of the covariates: 

 
( ) ( )
( ) ( )

/

/

E DISCOUNT X DISCOUNT E DISCOUNT X

E DISCOUNT X X E DISCOUNT X

⎡ ⎤ ⎡ ⎤∂Φ β + γ ∂ = βφ β + γ⎣ ⎦ ⎣ ⎦
⎡ ⎤ ⎡ ⎤∂Φ β + γ ∂ = γφ β + γ⎣ ⎦ ⎣ ⎦

 (5) 

                                                 
33 The derivation is standard.  See, for example, Wooldridge (2003), chapter 15 “Discrete Response Models”.   
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Table 1.  Summary Statistics 
 

Panel A:  Fund Characteristics over 1988-2002 
 
This panel reports summary statistics for 142 closed-end funds over the sample period 1988-2002. The first two rows provide the number of funds 
in operation in each year and the percentage of funds that trade at a discount.  Each of the next three-row blocks provides the sample mean, 
median, and standard deviation, respectively, of the indicated fund characteristic variable. Fund discount is defined as (NAV-P)/NAV. Market 
capitalization is the product of fund share price and number of shares outstanding. Annual turnover is the ratio of fund shares traded to total shares 
outstanding. Dividend yield is the ratio of dividend payout to fund share price. Insider ownership is the proportion of fund shares owned by 
insiders. Institutional ownership is the proportion of fund shares owned by institutions. Fund age is number of years since the first listing date on 
CRSP. Average trade size is the number of shares traded in a single transaction averaged over all trades in a given year.  Standard deviations of 
monthly returns in a given year are calculated for both the underlying assets (NAV) and the fund shares. 
  
  1988  1989 1990 1991 1992 1993 1994 1995  1996 1997 1998 1999 2000 2001 2002 
Number of funds 53  62  82  84  92  99  123  122  123  121  113  111  102  95  89  
% trading at a discount 81% 79% 83% 79% 68% 55% 71% 78% 86% 83% 82% 89% 92% 86% 88% 
                                

Fund discount (%) 14.0 9.7 10.2 8.0 5.6 1.8 6.0 11.2 13.0 13.5 13.6 16.3 23.0 15.4 13.3 
20.2 12.5 11.5 8.8 5.8 1.8 6.3 12.8 15.2 15.9 18.1 19.1 23.6 17.4 14.2 

 17.7 17.7 11.6 12.3 10.4 11.7 11.0 12.2 11.3 12.2 16.1 15.9 16.1 14.4 15.4 
                                
Market capitalization  ($Million) 159 177 155 170 177 194 220 212 229 255 239 248 267 247 222 

69 88 85 93 98 111 133 121 125 136 105 101 123 101 102 
 228 234 210 245 270 276 271 277 303 349 401 448 453 435 376 
                                
Annual turnover (%) 60 116 95 76 80 110 102 87 87 102 96 84 78 54 50 

49 57 67 59 64 92 86 79 85 96 92 80 69 48 44 
  50 171 73 77 57 108 65 47 38 56 49 45 44 28 31 
                                
Dividend yield (%) 3.1  4.0  3.5  4.0  3.1  2.1  2.0  1.8  2.3  2.4  3.4  2.9  3.4  3.4  2.9  

2.6  3.3  2.4  2.7  1.8  0.8  0.9  0.6  1.2  0.9  1.0  0.9  1.1  1.3  1.3  
  3.3  3.6  3.7  3.8  3.5  3.0  2.8  2.9  3.0  3.8  5.3  4.1  5.1  4.8  4.5  
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  1988  1989 1990 1991 1992 1993 1994 1995  1996 1997 1998 1999 2000 2001 2002 
Insider ownership (%) 1.0  1.7  1.7  4.5  2.3  2.6  1.6  3.9  2.5  2.9  1.6  6.8  4.3  7.6  7.6  

0.1  0.2  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.3  0.0  0.7  0.4  
 1.8  3.2  4.8  12.5  6.5  9.2  7.7  15.4  9.5  10.5  4.0  11.9  9.5  12.5  14.7 
                                
Institution ownership (%) 12.1 13.5 11.0 13.4 12.8 12.9 11.1 13.5 15.8 20.1 19.4 19.4 20.3 22.1 22.3 

6.6 8.0 6.7 8.6 9.1 9.9 8.7 11.9 15.7 18.4 18.5 18.0 16.9 19.5 19.5 
  12.3 13.2 11.3 14.8 12.6 10.8 9.7 9.0 9.8 13.6 14.0 15.3 16.4 17.5 17.7 
                                
Fund age (year) 7 7 6 6 6 7 6 7 8 9 10 11 12 14 15 

2 2 3 3 3 4 4 5 6 7 8 9 10 11 12 
  13 12 11 11 11 10 10 10 10 10 10 10 11 11 11 
                                
Average trade size (1,000 shares) 1.4 1.6 1.8 1.3 1.0 1.1 1.2 1.1 1.3 1.3 1.3 1.4 1.4 1.4 1.1 
 1.1 1.4 1.3 1.1 0.9 1.0 0.9 1.0 1.2 1.2 1.2 1.3 1.3 1.2 1.0 
  1.0 0.9 1.7 0.8 0.5 0.8 0.8 0.5 0.6 0.6 0.7 0.8 0.7 0.8 0.7 
                                
Standard deviation of monthly  
fund NAV (in %) 

4.3 3.3 3.2 3.3 3.7 3.8 4.0 4.2 4.3 4.4 5.0 5.8 6.2 5.7 4.8 
3.1 2.4 2.4 2.6 2.8 3.1 3.1 3.2 3.8 3.6 4.4 5.2 5.7 5.3 4.3 

 2.6 2.3 2.6 2.6 2.6 2.5 2.7 2.9 2.7 2.4 2.7 3.1 3.4 3.1 2.6 
                                
Standard deviation of monthly  
fund return (in %) 

4.9 5.4 6.4 6.2 6.2 5.9 6.5 5.9 5.8 5.8 6.2 6.2 6.7 6.6 6.4 
4.2 4.5 4.7 4.8 5.0 5.4 5.9 5.2 5.4 5.3 5.9 6.0 6.3 6.1 6.0 

 2.7 2.8 3.7 3.4 3.1 3.0 3.1 2.7 2.5 2.5 2.6 2.7 3.0 3.1 2.9 
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Panel B: Fund Policies 
 
This panel reports the mean values of the policy variables over different sub-periods and separately for 
old and new funds.  All of the variables except management fees are dummy variables equal to one if the 
provision exists.  A staggered board is one in which directors are classified into difference classes and 
serve overlapping terms.  Supermajority requires supermajority votes out of outstanding shares for open-
ending.  Special meeting means that the management has the right to call special meetings to discuss/vote 
on dissidents’ proposals.  Lifeboat is a provision for remedial actions (including converting to an open-
end fund) when discount persists beyond certain threshold for certain length of period.  Management fees 
are calculated as fees over total net asset values. Standard deviations are reported in parentheses.  A fund 
is counted as an Old (New) fund if it has existed in our sample for more than (less than or equal to) three 
years in the year of calculation.  
 
  1988-2002 1988-1992 1993-1998 1999-2002 

  All Funds Old Funds New Funds Old Funds New Funds Old Funds New Funds
        

Staggered board 0.38 0.09 0.03 0.42 0.30 0.67 0.47 

Supermajority 0.14 0.09 0.20 0.17 0.08 0.14 0.00 

Special meeting 0.60 0.70 0.56 0.63 0.52 0.58 0.67 

Lifeboat 0.53 0.44 0.57 0.54 0.54 0.52 0.60 

Management fees 1.79 1.45 2.01 1.62 2.03 1.90 2.22 

  (0.90) (0.58) (0.61) (0.86) (0.71) (1.06) (0.49) 
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Table 2.  Cross-Sectional Determinants of Closed-End Fund Discounts 
 

The dependent variable is fund discount (DISCOUNT) in percentage points by firm-year observations.  
The first column reports estimates from a pooled regression with year fixed effects; the second column 
reports the results from a Fama-MacBeth regression, and the third column reports the results of a pooled 
regression without year fixed effects.  MV is log market capitalization.  P is log market price.  STDNAV 
is the residual standard deviation from a regression of monthly NAV returns on the Fama-French three 
factors, the momentum factor, and two international indices factors.  AGE is fund age in years.  TO is the 
annual turnover rate (in percentage points) of a fund’s shares.  DIV is the annualized dividend yield in 
percentage points.  FEES is the management fees as percentage of net assets value.  INSIDER is the 
ownership share of insiders in percentage points.  LIFEBOAT is a dummy variable for the existence of a 
lifeboat provision (see definition in Table 1 Panel B).  SMB is the Fama-French small-minus-big annual 
returns.  Bold fonts represent statistical significance at less than the 5% level.  In pooled regressions, 
standard errors adjust for autocorrelation using the Newey-West method with half-window width equal to 
4 years.  In Fama-MacBeth regressions, standard errors adjust for autocorrelation of all orders assuming 
an AR(1) process of the time-series coefficient estimates.  The number of observations is 1,477. 

 
  (1) (2) (3) 
  Year Fixed Effects Fama-MacBeth Pooled 
    
MV 0.828 0.404 0.814 
 (1.08) (0.49) (1.06) 
P -2.962 -3.561 -4.041 
 -(2.49) -(1.97) -(3.37) 
STDNAV -0.760 -0.637 0.494 
 -(2.80) -(2.35) (0.39) 
AGE -0.094 -0.055 -0.011 
 -(1.74) -(0.45) -(0.23) 
TO -0.021 -0.005 -0.037 
 -(2.65) -(0.54) -(4.96) 
DIV -0.499 -0.422 -0.323 
 -(3.53) -(2.64) -(2.46) 
FEES 0.735 0.714 0.590 
 (0.52) (0.97) (0.40) 
INSIDER 0.101 0.110 0.092 
 (1.71) (4.61) (1.56) 
LIFEBOAT -1.843 -1.394 -1.702 
 -(1.59) -(2.96) -(1.36) 
SMB -- -- -0.107 
 -- -- -(2.85) 
CNST 17.515 20.281 14.749 
 (1.81) (1.88) (1.50) 
    
Rsqr 0.182 -- 0.070 
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Table 3.  Closed-End Fund Discounts around Open-Ending Attacks:  Event Study 
This table reports the average discount of all funds subject to open-ending attempts in the seven event-time years from three years before 

attempts (t-3) to three years afterwards (t+3), standard errors for the average are also reported.  In the left four columns (1, 2, 5, and 6, “All 
Sample”), funds are counted as zero discount funds after they are open-ended.  In the right four columns (3, 4, 7, and 8, “Surviving Sample”), 
funds drop out of the sample after being open-ended.  In “Unadjusted” columns (1 and 5), discounts are expressed in their raw levels.  In “Adj. for 
Year Fixed Effect” columns (2 and 4), discounts are demeaned from average discount of all funds in our sample (including funds not under attack) 
in the same year.  In “Adj. for Fund Historical” columns (5 and 7), discounts are reported in excess of their own historical level measured as the in 
sample average through event year t-3.  In “Adj. for Matched Funds” columns (6 and 8), discounts are subtracted from the average discounts of 
matched funds, where the latter are those that experience no open-ending attempts during the [t-3,t+3] window and have very similar levels of 
discounts in year t-2 (within 90% and 110% of the discounts of the event funds).  The total number of events is 127. 
 
  All Sample Surviving Sample 

 (1) Unadjusted (2) Adj. for Year Fixed Effect (5) Unadjusted (6) Adj. for Year Fixed Effect 

Year Avg Std Err Avg Std Err Avg Std Err Avg Std Err 
t-3 18.34 1.12 6.20 1.01 18.34 1.12 6.20 1.01 
t-2 21.20 1.23 6.88 1.09 21.20 1.23 6.88 1.09 
t-1 19.82 1.07 6.03 1.05 19.82 1.07 6.03 1.05 
Attempt 14.46 1.15 0.27 1.14 14.46 1.15 0.27 1.14 
t+1 8.42 1.00 -4.19 1.03 14.41 1.34 2.39 1.19 
t+2 7.33 1.12 -3.30 0.99 12.58 1.69 2.18 1.37 
t+3 5.61 0.92 -3.57 0.89 9.59 1.43 1.36 1.18 

 (3) Adj. for Fund Historical (4) Adj. for Matched Funds (7) Adj. Fund Historical (8) Adj. for Matched Funds 

Year Avg Std Err Avg Std Err Avg Std Err Avg Std Err 
t-3 7.78 1.11 4.27 0.66 7.78 1.11 4.27 0.66 
t-2 10.80 1.27 0.04 0.07 10.80 1.27 0.04 0.07 
t-1 8.87 1.23 -0.49 0.70 8.87 1.23 -0.49 0.70 
Attempt 3.81 1.44 -5.27 0.93 3.81 1.44 -5.27 0.93 
t+1 -1.86 1.32 -10.78 1.38 3.70 1.57 -3.36 1.34 
t+2 -2.92 1.50 -8.99 1.41 1.80 2.14 -0.21 1.59 
t+3 -4.38 1.27 -8.41 1.65 -0.72 1.85 2.07 1.92 
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Table 4.  Determinants of Open-Ending Attempts 
 

This table reports results from estimating the first equation of system (1).  The dependent variable is the 
occurrence of open-ending attempts at the fund-year level.  All regressors are lagged for one year.  MV, 
STDNAV, AGE, TO, FEES, and INSIDER are defined in Table 2.  DISCOUNT is the fund discount in 
percentage points. GOV is the sum of three indicator variables:  staggered board, supermajority vote, and 
special meetings as defined in Table 1 Panel B.  Columns (1) and (3) report one-stage probit estimates 
without adjusting for the feedback effect.  Columns (2), (4), (5), and (6) apply the two-stage estimation, 
with the additional exogeneity test reported below the regressions.  Reported for each covariate are the 
un-scaled probit coefficient (in bold fonts), the t-statistics (in parenthesis), and the sample average 
incremental probability for a unit change in the covariate (in percentage points).  In columns (2), (4), (5), 
and (6), the incremental probabilities also integrate out the variation of RESIDUALDISC (the residual 
from the second equation of (1)).  In the exogeneity tests, reported are the θ  estimate (the loading of 
RESIDUALDISC in the ATTEMPT equation), its t-statistics, and the implied ρ  value (the correlation 
coefficient of the two error disturbances in (1).  * and ** indicate significance at the 10% and 5% levels. 

 
  Full Sample 1989-1993 1994-2003 
  1 2 3 4 5 6 
DISCOUNT 0.034** 0.054** 0.040** 0.047** 0.138** 0.040** 
 (9.53) (7.03) (9.14) (5.15) (2.80) (4.24) 
 0.66% 1.07% 0.75% 0.91% 1.86% 0.85% 
LN(MV) -- -- -0.038 -0.035 0.611** -0.080 
 -- -- -(0.72) -(0.67) (2.69) -(1.43) 
 -- -- -0.71% -0.67% 8.24% -1.70% 
STDNAV -- -- -0.001 0.000 -0.016 -0.002 
 -- -- -(0.03) (0.01) -(0.19) -(0.11) 
 -- -- -0.01% 0.00 -0.22% -0.05% 
AGE -- -- 0.026 0.022 -0.227 -0.046 
 -- -- (0.39) (0.32) -(1.30) -(0.54) 
 -- -- 0.50% 0.42% -3.06% -0.99% 
TO -- -- -0.002 -0.002 0.000 -0.003* 
 -- -- -(1.59) -(1.38) -(0.08) -(1.80) 
   -0.04% -0.03% -4.25E-05 -0.06% 
FEES -- -- -0.065 -0.068 0.179 -0.134* 
 -- -- -(0.99) -(1.02) (0.64) -(1.71) 
 -- -- -1.24% -1.31% 2.42% -2.84% 
GOV -- -- 0.216** 0.202** -0.665** 0.234** 
 -- -- (3.85) (3.51) -(2.59) (3.83) 
   4.08% 3.89% -8.97% 4.97% 
INSIDER -- -- 0.006 0.005 -0.027 0.010** 
 -- -- (1.24) (1.10) -(1.24) (1.97) 
 -- -- 0.11% 0.10% -0.36% 0.20% 
Exogeneity Test:             
θ̂  -- -0.025** -- -0.013 -0.112** -0.001 
 -- -(2.97) -- -(1.42) -(2.16) -(0.08) 
Implied ρ̂  -- -0.312 -- -0.173 -0.606 -0.010 
NOB 1445 1445 1445 1445 367 1078 
Goodness of Fit 0.096 0.104 0.131 0.121 0.173 0.139 
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Table 5:  Effects of Shareholder Communication 
 
The dependent variable is the occurrence of an open-ending attempt at the fund-year level.  All regressors are the same as in Table 4 columns (5) 
and (6) except that each column uses a different proxy for shareholder communication (COMMUNICATION).  The default measure is turnover in 
Column 1 (repeated from Columns 5 and 6 in Table 4).  Columns 2 and 3 use the average trade size (in 1,000 shares) and the proportion of trades 
that are more than 2,000 shares (in percentage points).  Column 4 uses the dummy variable equal to one if the institutional ownership exceeds 15% 
for the fund-year.  All regressors in Table 4 enter as controls but only coefficients on DISCOUNT and COMMUNICATION are reported (other 
coefficients are repetitively similar from those in Table 4 and are thus omitted).  Reported for each covariate are the un-scaled probit coefficient 
(in bold fonts), the t-statistics (in parenthesis), and the sample average incremental probability for a unit change in the covariate (in percentage 
points).  Reported below COMMUNICATION  are the t-statistics for the difference between the coefficients from the two subsamples.  * and ** 
indicate significance at the 10% and 5% levels. 
 
  Turnover Avg Trade Size (1,000) %(Trade > 2,000) (%Institution>15%) 

 1989-1993 1994-2003 1989-1993 1994-2003 1989-1993 1994-2003 1989-1993 1994-2003 

  1 2 3 4 

DISCOUNT 0.138** 0.040** 0.126** 0.035** 0.137** 0.034** 0.163** 0.031** 
 (2.80) (4.24) (2.98) (3.57) (3.10) (3.44) (3.95) (2.88) 
 1.86% 0.85% 1.73% 0.72% 1.83% 0.72% 2.33% 0.64% 
COMMUNICATION 0.000 -0.003* -0.023 0.251** -0.050 0.027** -0.117 0.305** 
 -(0.08) -(1.80) -(1.08) (3.24) -(1.21) (2.92) -(1.29) (1.96) 
 0.00% -0.06% -0.82% 5.25% -0.37% 0.57% -1.68% 6.41% 
(t-statistics for two sample comparison) -(0.213)  (1.716) *  (1.447)  (1.826) * 
NOB 367 1078 367 1078 367 1078 367 1078 
Goodness of Fit 0.173 0.139 0.158 0.146 0.163 0.145 0.203 0.137 
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Table 6.  Determinants of Open-Ending Successes 
 

Panel A:  Actual Open-Endings 
 
This table repeats the analysis of Table 4 except replacing the dependent variable with a dummy variable 
for the actual open-endings.  * and ** indicate significance at the 10% and 5% levels. 
 
 Full Sample 1989-1993 1994-2003 
  1 2 3 4 5 6 
DISCOUNT 0.015** 0.060** 0.015** 0.073** 0.189** 0.062** 
 (3.09) (5.18) (2.95) (5.32) (2.71) (4.33) 
 0.13% 0.67% 0.13% 0.84% 2.20% 0.70% 
LN(MV) -- -- -0.121* -0.088 0.511* -0.155** 
 -- -- -(1.77) -(1.29) (1.94) -(2.03) 
 -- -- -0.99% -1.02% 5.94% -1.73% 
STDNAV -- -- -0.030 -0.028 -0.457** -0.007 
 -- -- -(1.05) -(0.91) -(2.14) -(0.22) 
 -- -- -0.25% -0.32% -5.31% -0.08% 
AGE -- -- -0.063 -0.124 0.265 -0.196* 
 -- -- -(0.71) -(1.33) (1.09) -(1.66) 
 -- -- -0.52% -1.44% 3.09% -2.20% 
TO -- -- -0.002 -0.001 0.004 -0.002 
 -- -- -(1.44) -(0.81) (0.77) -(0.82) 
 -- -- -0.02% -0.02% 0.05% -0.02% 
FEES -- -- 0.015 0.011 0.861** -0.060 
 -- -- (0.18) (0.13) (2.18) -(0.59) 
 -- -- 0.12% 0.13% 10.01% -0.68% 
GOV -- -- 0.009 -0.088 -0.596* -0.014 
 -- -- (0.12) -(1.06) -(1.83) -(0.15) 
 -- -- 0.08% -1.02% -6.92% -0.15% 
INSIDER -- -- -0.005 -0.010 -0.053 -0.004 
 -- -- -(0.69) -(1.30) -(1.62) -(0.48) 
 -- -- -0.04% -0.11% -0.61% -0.04% 
Exogeneity Test:             
θ̂  -- -0.054** -- -0.065** -0.096** -0.054** 
 -- -(4.33) -- -(4.56) -(2.64) -(3.48) 
Implied ρ̂  -- -0.279 -- -0.162 -0.482 -0.130 
NOB 1478 1478 1478 1478 371 1107 
Goodness of Fit 0.020 0.057 0.041 0.083 0.253 0.077 
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Panel B.  Duration of Open-Ending Attempts 
 

This table reports results from estimating the hazard model specified in (3) at the fund level using the 
maximum likelihood estimation method with a Weibull-distribution baseline hazard. The dependent 
variable is the length of time between the start of an open-ending attempt in a fund and its success (if no 
success avails the observation is treated as right-censored at the end of the sample period).  In columns (1) 
and (2), success is narrowly defined as actual open-ending; in columns (3) and (4), it is broadly defined as 
either open-ending, or shrinkage of discount to below 5%.   All covariates are the same as defined in 
Tables 2 and 4.  Reported coefficients are the marginal effect of the covariates on the log expected 
duration.   T-statistics (associated with β̂  in (3)) are reported below in parentheses.  Also reported are the 
Weibull coefficient ( θ̂ ) for each specification, the corresponding t-statistics is for θ̂ -1, the measure of 
duration dependence (that is, if θ̂ -1>0 ( θ̂ -1<0), the instantaneous hazard rate is increasing (decreasing) 
with time).  The number of observation is 106.  * and ** indicate significance at the 10% and 5% levels.  
 
 
 Open-Ending Open-Ending & (Discount <5%) 

  (1) (2) (3) (4) 

DISCOUNT 0.009 0.009 0.001 0.001 
 (0.86)  (0.86)  (0.14)  (0.12)  
LN(MV) -0.018 -0.014 0.006 0.007 
 -(0.42) -(0.32) (0.15)  (0.20)  
STDNAV -0.023 -0.036 -0.053 -0.058 
 -(0.45) -(0.73) (1.31) -(1.47) 
AGE 0.489** 0.522** 0.437** 0.446** 
 (2.50)  (2.82)  (2.56)  (2.76)  
TO 0.001 0.001 0.000 0.000 
 (0.29)  (0.17)  (0.06)  (0.02) 
FEES 0.121 0.135 0.213* 0.212* 
 (0.93)  (1.10)  (1.68)  (1.75)  
GOV 0.267* -- 0.112 -- 
 (1.95) -- (0.99)  -- 
STAGBOARD -- 0.532** -- 0.271 
 -- (2.30)  -- (1.46)  
INSIDER 0.086** 0.087** 0.057** 0.059** 
 (2.68) (2.73)  (2.44)  (2.51)  
Weibull Coefficient ( θ̂ )  0.841* 0.836* 0.826** 0.822** 

t-statistic for ( θ̂ -1) -(1.64) -(1.71) -(2.04) -(2.10) 



Figure 1:  Activist Example:  The Emerging Germany Fund (1997-1999)g p g g y ( )
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Figure 2.  Attempted and Successful Open-Endings of Close-End Funds (1988-2003) 
 

This chart plots the following time series for the period 1988-2003:  (1) Successful open-ending cases in each year; (2) Successful open-ending 
cases as a proportion of the total number of funds in each year; (3) Attempted (including successful) open-ending cases in each year; (4) 
Attempted (including successful) open-ending cases as a  proportion of the total number of funds in each year.  
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