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ABSTRACT 

This dissertation develops and tests a theory for why open-end mutual funds close 

to new investors. No published paper has offered a theory for wh\' mutual funds 

managers close their fiinds to new investors. The theory states that mutual funds with 

excess cash on hand due to previous abnormal performance and lack of current 

investment opportunities close to new investors to send a signal to the current 

shareholders. The signal is that the fund has currently grown "too large" for the fiind 

manager to manage effectively and efficiently and that future expected good investment 

opportunities exist for the mutual fund. Eighty-nine fund closings from 1980 to 1988 

were examined. The empirical evidence does not support the theory. These mutual funds 

generated negative abnormal performance before and after closing when compared to a 

Wilshire benchmark. Thus, the reason why open-end mutual funds close to new investors 

remains a puzzle. 
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CHAPTER I 

INTRODUCTION 

Several puzzles exist in the world of finance. Examples include capital stmcture 

(Modigliani and Miller, 1958, 1963; Myers, 1984), stock issues (Myers and Majluf, 

1984), stock repurchases (Stewart, 1976), dividend policy (Miller and Modigliani, 1961 

and Black, 1976), and convertible debt issues (Ingersoll, 1977a, 1977b; Brennan and 

Schwartz, 1977). Gmber (1996) points out one concerning mutual funds: the growth in 

the number of actively managed mutual funds. He states that despite the average 

negative performance of actively managed open-end mutual funds, the number of funds 

offered has balloon since the early 1980s. He can find no logical explanation for the 

phenomenal growth rate observed. 

Another puzzle conceming open-end mutual funds seems to exist: some open-end 

mutual fimd managers close their fimds to new investors. At the end of 1986, twenty-one 

open-end mutual fund managers had closed their funds to new investors. By August 

1997, the number of funds closed to new investors rose to one hundred twenty-five. Why 

is this a puzzle? An open-end mutual fund depends primarily on two sources of cash: net 

investment (investments less redemptions) by shareholders and income realized from the 

fund's investments in financial assets. In order for the fund to invest in new securities, it 

must have cash on hand from at least one of the two sources. By closing the fund to new 

investors, the mutual fund manager basically eliminates most of the first source of cash. 

Thus, the manager must rely, for the most part, on the income generated by the fund's 



investments in financial assets for future investments. Unless the fund's assets can 

generate large amounts of current income, the fund manager would have to rely on sales 

proceeds for future investments. This would drive up the ftind's overall expenses, which, 

in turn, lowers the performance of the fiind. Since evidence exists that suggests investors 

chase performance, investors would sell these funds and purchase higher performing 

ftands. 

Since open-end funds that close to new investors mn the risk of lowering their 

performance, why do these funds close? This dissertation offers one theory to explain 

why open-end mutual funds close to new investors: the "too large" signaling theory. 

This theory states that funds close to new investors to signal that they have grown too 

large for the fund manager to manage given the fund's investment objective and 

investment strategy and that expect good ftature investments opportunities exists in the 

near fixture for the fund. 

This dissertation contains five additional chapters. Chapter II provides a literature 

review of performance measures as they relate to mutual ftands. Section 2.1 contains the 

derivations of performance measures. Section 2.2 provides the theoretical limitation and 

empirical results of the performance measures. Section 2.3 contains a literature review of 

persistence of performance. Section 2.4 contains a literature review of open-end mutual 

funds that closed to new investors. Section 2.5 provides a summary of the discussion on 

performance measures and persistence of performance. 
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Chapter III contains a discussion of signaling hypotheses. Section 3.1 provides a 

review of major financial signaling hypotheses and the methodologies employed in these 

papers. Section 3.2 contains the development of the "too large" signaling theory for 

open-end mutual funds that close to new investors. Section 3.3 contains a description of 

the data set and the testable hypotheses for the "too large" signaling theory. Section 3.4 

provides a description of the methodology to be used to test the hypotheses developed in 

Section 3.3.2. 

Chapter IV contains the empirical results of testing the hypotheses developed in 

Chapter IIL Section 4.1 provides the discussion of the hypotheses conceming the 

abnormal performance of the funds. Section 4.2 contains the results of testing the growth 

rate in net cash flows hypotheses. Section 4.3 contains the discussion of the difference in 

performance of the closed and control group hypotheses. Chapter V contains a 

conclusion to this dissertation. 



CHAPTER II 

PERFORMANCE 

This chapter provides a literature review of the performance measures persistence 

of performance and performance of open-end mutual funds that closed to new investors. 

Section 2.1 contains a discussion of the derivation of performance measures. Section 2.2 

contains a review of the theoretical limitations and empirical results of the measures. 

Section 2.3 provides a literature review of the persistence of performance of mutual 

funds. Section 2.4 contains a review of performance before and after open-end mutual 

funds close to new investors. Section 2.5 provides a summary. 

2.1 Performance Measures 

Markowitz (1952) laid down the foundation for normative portfolio theory. His 

work allowed Sharpe (1964), Lintner (1965) and Mossin (1966) to independently develop 

the Capital Asset Pricing Theory (CAPM). Due to relaxing some of the assumptions of 

the CAPM, variations of the CAPM were developed. Brennan (1969) developed a 

pricing model where a weighted average of the investors' borrowing and lending rates 

replaces the risk-free rate in the traditional CAPM. Black (1972) relaxed the assumption 

of the existence of a risk-free asset and derived the zero beta CAPM. Kraus and 

Litzenberger (1976) adapted the traditional CAPM by adding a term that would capture 

the effect of skewness in the asset retum distribution. Ross (1976) developed an 

alternative equilibrium-pricing theory to the CAPM, the arbitrage pricing theory (APT). 
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Although the APT has fewer assumptions than the CAPM and avoids some of the 

criticism of the CAPM, it has its ovm set of limitations for practical use. 

2.1.1 The Foundations of Normative Portfolio Theory 

Markowitz (1952) laid down the work for normative portfolio theory. In his 

seminal paper, he made the following assumptions: 

1. Investors are rational and seek to maximize their expected utility of 

terminal wealth. 

2. An investor's utility is a function of expected retum and the variance of 

expected retum. 

3. Investors are risk averse. The first derivative of utility with respect to 

expected retum is positive and with respect to variance is negative. 

4. Investors want to hold an efficient portfolio of assets. That is, they want 

to maximize expected retum for a given variance or minimize variance for a given 

expected return. 

Given the expected retums, variances and all pairwise covariances of risky assets, 

Markowitz showed that some assets or portfolios are more efficient than other assets or 

portfolios. Efficient assets or portfolios are those that have the highest expected retum 

for a given level of risk, as measured by variance, or the lowest variance for a given level 

of expected retum. These efficient assets or portfolios lie on the efficient frontier. 

Rational, risk averse, expected utility of wealth maximizing investors will only hold an 

efficient set of assets or portfolios. Each investor's indifference curve between risk 



(variance) and expected retum, given by his or her utility fianction, determines which 

efficient asset or portfolio he or she will hold. 

2.1.2 Equilibrium Pricing Models 

Building upon Markowitz's work, Sharpe (1964), Lintner (1965) and Mossin 

(1966) independently developed the first equilibrium-pricing model-the capital asset 

pricing model (CAPM). In their derivations, they collectively assumed: 

1. Investors are risk averse (as defined previously). 

2. Investors make investment decisions based upon the first two moments of the 

retum distribution-expected retum and variance. This assumption implies that retums are 

normally distributed or investors have quadratic utility functions. 

3. Investors desire to hold efficient portfolios. 

4. A risk-free asset exists and investors can borrow or lend in unlimited amounts 

at the risk-free rate without limit. 

5. Investments are perfectly divisible and marketable. 

6. Perfect markets exist. There are no transaction costs or taxes. All investors 

are price takers. 

7. Capital markets are in equilibrium. That is, trading takes place only upon the 

arrival of new information. 

8. Investors have homogeneous expectations with regards to investment 

horizons, expected retums and expected levels of risk. 

9. Information is costless and simultaneously available to all investors. 



10. Restrictions on short selling do not exist and all proceeds fi"om short selling 

are available for investment. 

11. There are no uncertain changes in expected inflation. 

With a risk-free asset and efficient portfolios of risky assets, the efficient fi-ontier 

now becomes a line originating from the risk-free rate, Rf, and extending out to the 

efficient frontier of risky assets. The point of tangency identifies the market portfolio, 

which consists of all risky assets weighted by their relative market values. The equation 

for the new efficient frontier, the capital market line (CML), takes the following form: 

'{RP) = Rf + 
^E[R^-Rf^ 

\ ^m J 
CJ, (2 .1 ) 

where EVRAand E\R^ ' are the expected retum on a portfolio and the market 

portfolio, respectively, and Qp and a^ are the standard deviation of the portfolio and 

market portfolio, respectively. The CML should apply to all well diversified portfolios, 

but it may or may not apply to individual securities. The slope of the CML gives the 

market risk premium per unit of market risk, as defined by the standard deviation of the 

market retum. 

Although the CML gives the relationship between risk and retum for well-

diversified portfolios, it does not give any insight into the relationship between risk and 

return for individual securities or portfolios that are not well diversified. The CAPM 

7 



shows the relationship between risk and retum for any individual security and portfolio. 

Instead of using the standard deviation as a measure of risk, the CAPM uses the asset or 

portfolio's systematic risk. The variance of an asset or portfolio's retum can be broken 

down into essentially two terms-systematic (non-diversifiable) risk and non-systematic 

(diversifiable) risk. 

cyJ = ̂ Wl + ̂ h (2.2) 

where pi is the covariance between the retum on asset i and the market portfolio, 

m, divided by the variance of the market, —y-, and cr̂ , is residual risk. The first term of 
CTm 

Equation 2.2 represents total systematic risk and the second term represents total non-

systematic risk. 

The systematic risk or p can be found by the market model as developed by 

Sharpe (1963). 

Ri = ai + j3.R^ + £i (2.3) 

The key assumptions of the market model are: 

1. Each investor is a one-period expected utility of terminal wealth 

maximizer and exhibits diminishing marginal utility of terminal wealth. 

2. All investors have the same one-period time horizon. 

~ Denotes a random variable. 
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3. Each investor makes investment decisions based upon the mean and 

variance of the one-period retum distribution. 

4. Perfect capital markets exist. 

5. Investors have homogeneous expectations about the distribution of future 

retums. 

6. The capital markets are in equilibrium. 

The market model states that the retum on any asset or portfolio can be expressed as a 

linear function of the retum on the market. The slope coefficient for asset or portfolio i 

represents the amount of asset or portfolio i's systematic risk (response) relative to the 

market portfolio. 

The CAPM states that for any asset or portfolio, the expected retum is a function 

of the asset's or portfolio's systematic risk, as given by p, the risk-free rate and the 

expected retum on the market. 

EiR,) = Rf + [E(Rm)-Rf]fii (2-4) 

Non-systematic risk should not be a determinant of expected retums. Also, when markets 

are in equilibrium, all expected retums should be given by the CAPM. If a particular 

asset's expected retum differs by the expected retum given by the CAPM. then the theory 

would conclude that the markets are not in equilibrium, given that the CAPM is 

theoretically correct. 



Both Brennan (1969) and Black (1972) looked at the assumption of borrowing 

and lending in unlimited quantities at the risk-free rate. Brennan pointed out that while 

investors can lend at the risk-free rate by buying Treasury Bills, they do not have the 

ability to borrow at the risk-free rate. With different borrowing and lending rates, the 

CML no longer shows a linear relationship between risk and retum for efficient 

portfolios. Brennan suggested using a weighted average of the investors' borrowing and 

lending rates. Although this allows for a linear relationship between risk and retum for 

efficient portfolios, the resulting CML will have a higher intercept than the CML with a 

risk-free rate. This new CML will also yield a different market portfolio than the original 

CML. Thus, the Ps using Brennan's CAPM are different fi-om the ps firom the traditional 

CAPM.' 

Black (1972) examined the traditional CAPM without the existence of a risk-free 

asset and, thus, a risk-free rate. Black showed that given a market portfolio, at least one 

other portfolio exists that has no systematic risk with the market portfolio. If more than 

one portfolio exists. Black stated that the one with the lov/est variance should be used. 

This is the zero beta portfolio. Although this portfolio has no systematic risk, it does 

have a positive variance since this portfolio consists of only risky assets. Black showed, 

^ Recall that the p for asset or portfolio i\s o\^, which is the slope in the market model regression 
crl 

equation: R„ = ai + fi^ Rn,, + e„ • Changing the market portfolio will change the Ps for individual assets and 
securities. 

10 



given the market portfolio and its respective zero beta portfolio, an equilibrium pricing 

model similar to the Sharpe-Lintner-Mossin model. 

EiRi) = EiR.) + [EiRj - E{R,)]p, (2.5) 

where E{R,) is the expected retum on the zero beta portfolio. Like the Brennan 

model, the ps from the zero beta CAPM will differ from the traditional CAPM (unless the 

market portfolio selected for the zero beta version is the same as in the original version) 

because of the use of differing market portfolios. 

One major limitation of the zero beta CAPM is that a market portfolio must be 

given. Without the risk-free asset, investors no longer have homogeneous expectations of 

which efficient portfolio on the efficient frontier is the tme market portfolio. Thus, there 

can exist as many efficient market portfolios and corresponding zero beta portfolios as 

there are efficient portfolios. 

Kraus and Litzenberger (1976) relaxed assumption 2: investors make investment 

decisions based upon the first two moments of the retum distribution-expected retum and 

variance. This assumption implies that retums are normally distributed or investors have 

quadratic utility functions. Several empirical studies^ have shown that investors take the 

skewness of retum distribution into consideration when making investment decisions. 

Kraus and Litzenberger developed the following equilibrium pricing model that 

incorporates skewness: 

11 



EiRd = Rf + 
m 
da m A + 

w^ 
m m ri (2.6) 

av 
where I-^ J - the market's marginal rate of substitution between expected retum, c\V, 

and risk, da^. 

dW \ 

dm J 
= the market's marginal rate of substitution between expected retum and 

skewness, dm 
w 

a^ and m^ are the standard deviation and skewness about the market portfolio's 

retum. 

Pi is the beta for security i, and 

^ • = 
Y.]^\Rmt-E[Rr;^\R,-E{R;)\ 

Sr.,[i? ,̂-£(î J]" 
, the co-skewness for security i. 

Equation 2.6 states that the expected retum is a function of the risk-free rate, 

systematic risk, p, and systematic co-skewness, y. Theoretically, investors should (not) 

prefer positive (negative) skewness. In other words, when risk is held constant, investors 

are willing to give up some expected retum for positive skewness. When the market 

portfolio has positive skewness (m ,̂ > 0), investors will prefer securities that have a large 

positive co-skewness coefficient. When the market has negative skewness, investors will 

avoid those securities. 

These papers include Arditti (1967, 1971, and 1975), Jean (1971, 1973), McEnally (1974) and 
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Ross (1976) gave an altemative to the CAPM. In his model, the arbitrage pricing 

model (APT), he assumed 

1. Perfect markets exist. There are no transaction costs or taxes. All 

investors are price takers. 

2. Investors desire to maximize their expected utility of terminal wealth. 

3. Investors have homogeneous expectations. 

4. The retum on asset or portfolio i is a linear function of a set of k factors or 

indexes, as given by Equafion 2.7: 

Ri = fiiO + ^U^yIj + Si (2.7) 

where PJQ = the expected retum on asset i if all of the k indexes have a retum of 

zero, 

Pij = the sensitivity of asset i's retum to the jth index 

Ij = the value of the jth index, j = 1, 2, 3, ..., k, 

8: = the random error term for asset i with mean zero and variance rr , 

Eysi £j] = 0 for all assets i and j where i^j, and 

E\Siilj-Eujjjl = 0 for all securities and indexes. 

Ross stated that asset prices are determined through arbitrage relationships. If two or 

more securities provide the same payoffs, then they should all sell at the same price since 

others. 
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they are essentially the same. If the expected retums for these securities differ, investors 

will arbitrage the differences away until the securities provide the same expected retum. 

When investors hold well-diversified portfolios, the error term Sj will be 

diversified away. Ross showed that, based upon arbitrage arguments, a zero investment, 

zero systematic risk portfolio will generate a zero retum when the markets are in 

equilibrium. Thus, the expected retum on asset or portfolio i can be determined by 

î / = A/ + Iy=,Ay>^.. (2.8) 

where AQ = the retum is the expected retum on asset i with zero systematic risk 

(which is the risk-free rate when riskless borrowing and lending exists), 

Pij = the sensitivity of asset i's retum to the jth index, and 

Aj = the risk premium assessed by the market on the jth index. 

Although Ross' model is intuitively appealing, it has practical limitations. First, Ross did 

not specify what the factors should be. He stated that these factors exist. Several studies 

have suggested what the factors may be,"* but the theory can not confirm nor deny that 

these are the correct factors. Also, Ross did not indicate how many factors are relevant. 

He stated that k factors affect the retums on securities. 

^ See Chen, Roll and Ross (1986), for instance. Although Bauman's (1968) paper came out 
before Ross' paper, Bauman suggests several variables that reflect investor confidence or performance. 
Papers that suggest industry and cross industry effects include King (1966), Campanella (1972), pp. 32-46, 
Meyers (1973), Farrell (1974), Martin and Klemkosky (1976) Livingston (1977) and Fama and French 
(1988). 
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2.1.3 Performance Measures 

Treynor (1965) provided a way to rank fiands that does not depend upon an 

investor's degree of risk aversion or fluctuations in the market portfolio retum. He used 

the market model to develop a relative ranking performance measure. Recall that the 

market model is 

R^ = ai + j3.R^ + £,. (2.9) 

Treynor stated that the retum from a fund consisting solely of fixed income securities that 

has no risk is necessary to evaluate the performance of a portfolio. Essentially, this risk-

free, fixed income security portfolio generates the same retum as the risk-fi-ee asset. His 

performance measure is the ratio of a portfolio's excess retum to the portfolio's 

systematic risk. He derived this measure by taking the risk premium form of the CAPM 

and divided both sides by the beta of the asset or portfolio. 

T, = ^ ^ (2.10) 

Funds with relatively superior performance will have a larger Tj than funds with 

relatively inferior performance. 

Sharpe (1966) examined why ex post performance may vary among mutual fimds. 

He suggested the variation might be due to the following 

1. Different funds could exhibit different degrees of variability in retums due 

to either a conscious selection of different degrees of risk or to erroneous predictions of 

the risk inherent in particular portfolios. 
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2. Management's inability to select incorrectly priced securities. 

3. Management's inability to properly diversify. 

Sharpe noted that persistent inferior performance could be explained by the generation of 

large expenses in futile searches of undervalued securities. 

If all funds hold properly diversified portfolios and spend the appropriate 
amount for analysis and administration, they should provide rates of retum 
giving [ex post retum and variability] values lying generally along a 
straight line. Points that diverge from the underlying relationship reflect 
only transitory effects and not persistent differences in performance. On 
the other hand, if some fiands fail to diversify properly, or spend too much 
on research and/or administration, they will persistently give rates of 
retum yielding inferior [ex post retum and variability] values. Their 
performance will be poorer and can be expected to remain so. (p. 122) 

To measure performance, Sharpe developed the "reward to variability" ratio: 

Ri ~ R f , 
Si = — ^-' (2.11) 

where R^ and Rf are the average ex post retum on asset i and the risk-free asset, 

respectively, and <j^ is the ex post standard deviation of the retum on asset i. Essentially, 

the Sharpe ratio states that when all assets or portfolios are plotted in ex post average 

retum-standard deviation space, the superior performing assets or portfolios will be more 

efficient than the inferior ones. The slope of the line passing through the risk-free rate 

and the point represent the efficient assets or portfolios will be larger than the slope of the 

line representing inferior performing assets or portfolios. 
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Jensen (1968, 1969) derived a performance measure based upon the traditional 

CAPM. Jensen (1968) defined performance as a fund manager's forecasting ability, not 

the portfolio efficiency in a Markowitz sense. The dimensions of portfolio performance 

can be decomposed into two parts: the ability of the manager to increase retums through 

successful prediction of future security prices and the ability of the manager to minimize, 

through efficient diversification, the amount of "insurable risk" home by the portfolio's 

investors. If the portfolio manager is able to predict future security prices, he or she will 

be able to eam higher retums than those implied by the CAPM and the risk level of the 

portfolio. 

The CAPM model in Equation 2.4 is a one-period model. Allowing for more than 

a single period leads to Equation 2.12. 

Eau) = RfMEa,n,)-Rfi]Pi (2-12) 

Equation 2.12 is an ex ante model. Jensen derived an ex post model of the 

CAPM. 

Rit-Rft = [R.t-Rft]Pi + ^it (2.13) 

where E(e,-,) = 0. As long as the CAPM is valid, the risk premium for asset i 

equals the first term in the right hand side of the equation. 

^ Sharpe (1965) found a positive linear relationship between expected retums and standard 
deviation of efficient portfolios. This lead to his 1966 paper. 
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If a manager is a superior forecaster, he or she will tend to systematically select 

securities which realize ^i,>0. Hence, his or her portfolio will eam more than the 

"normal" risk premium for its level of risk. Allowing for such forecasting ability can be 

made by simply not constraining the estimating regression to pass through the origin. 

Rit-Rfl = ai + [Rmt-Rft]fii + uu' (2.14) 

The new error term, Ui„ will now have E(Uit) = 0 and should be serially independent. 

Thus, if the manager has the ability to forecast security prices, then a^ > 0. a^ represents 

the average incremental rate of return on the portfolio per unit time which is due solely to 

the manager's ability to forecast future security prices. A nai've random selection buy and 

hold strategy can be expected to yield an a of zero. If the manager is not doing as well as 

a random buy and hold policy, then a < 0. At first glance, it might seem difficuh to do 

worse than a random selection policy, but such results may very well be due to the 

generafion of too many expenses in unsuccessful forecasting attempts. 

Jensen noted that if the CAPM is valid, general economic or market conditions 

over a sample period will have no effect on a. He also stated that the p for a mutual fund 

need not be stationary. However, the mutual fund's a may consist of the manager's 

ability to forecast the price movements of individual securities and/or the general 

behavior of security prices. 

For simplicity, the ~ is omitted. 
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Jensen's theoretical work can also apply for the Brennan, Black and Kraus-

Litzenberger versions of the CAPM and the APT since all variations are equilibrium 

models.^ The weighted average of the investors' borrowing and lending rate or the retum 

on the zero-beta portfolio would be substituted for the risk-free rate in Equation 2.13 for 

the Brennan and Black models. The same theoretical interpretation for Jensen's a using 

the traditional CAPM would apply to the as of estimated regressions not constrained to 

pass through the origin of these models. 

2.2 Theoretical Limitations and Empirical Results 

2.2.1 Theoretical Limitations of the Performance Measures 

The Treynor measure and the Sharpe measure provide a relative measure of 

performance. When comparing a portfolios performance to the market portfolio's 

performance, use of the Sharpe measure has a problem when the market risk premium is 

negative and the asset or portfolio has larger risk, lower mean retum and a larger 

performance value than the market's performance value. The Treynor measure does not 

incorporate all of the risk as measured by the standard deviation. For portfolios with no 

residual risk, the Treynor and Sharpe measures will give similar rankings in performance. 

But, the rankings will differ when using both measures when evaluating non-diversified 

portfolios. Neither measure lends itself to significance testing. In addition, the Jensen 

^ The author is not aware of any performance papers that use the Brennan CAPM. Numerous 
performance papers have used the Black or zero-beta CAPM. Few papers have used the Kraus-
Litzenberger CAPM. See Section III for a discussion of those papers. 
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and Treynor measures requires the use of a market proxy, which as noted further in this 

dissertation, can lead to ambiguity. 

Kon (1976) pointed out some problems that exist with the CAPM. They include 

1. The systematic risk displays substantial non-stationarity. 

2. Managers successfully engaged in forecasting future retums based on 

timing activities are penalized by downward biased estimates of performance (a). 

3. The necessary condition that the security market line model is valid to test 

the strong form efficient market hypothesis is in doubt. 

Roll (1977, 1978) also points out problems with the CAPM and performance measures 

based on it. Until the tme market portfolio is identified, any empirical test of the CAPM 

using proxies for the market portfolio are not tests of the CAPM. Also, any test of the 

CAPM involves tests of the joint hypothesis of market efficient and the model itself Roll 

pointed out that if the hypothesis is rejected, are the markets inefficient, is the model not 

correctly specified or both? 

Roll assumed away the possibility of superior performance when he assumed that 

the selected index was mean/variance efficient. He also pointed out that the use of 

different inefficient benchmark portfolios could lead to different rankings given by 

Jensen's a. Theoretically, two benchmark portfolios can be used that will give opposite 

rankings for the same set of portfolios under evaluation. Thus, ambiguity exists when 

performance is measured by the CAPM. 
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Mayers and Rice (1979) stated that the CAPM could still be used as a useful tool 

in detecting superior performance despite Roll's criticism. They posited that the 

benchmark index is mean/variance efficient relative to the joint probability density 

function of retums assessed by the "market."^ This allows assets or portfolios to be 

superior to the "market" when those assets or portfolios plot above the security market 

line (SML) given by the CAPM. 

Mayers and Rice defined an individual as being superior if that individual has 

better information than other market participants do. Since the CAPM assumes that 

investors have homogeneous expectations and all market participants have access to the 

same information, Mayers and Rice incorporated Hirshliefer's (1975) definition of an 

economy to allow for an individual to be superior to avoid violations of these 

assumptions. Hirshliefer defined an economy that is dominated by investors with 

homogeneous beliefs and at least one individual with deviant beliefs. This deviant 

individual has zero weight in the economy and is a price taker rather than a price setter. 

Even though this deviant individual may have superior performance (a positive a, for 

instance), the CAPM can approximately hold by attributing very little weight to this 

individual. Thus, they argued, the CAPM could be used to detect superior performance. 

Comell (1979) reasoned that although Mayers and Rice were able to show that the 

CAPM could be used to detect superior investors in a world of asymmetric information. 

^ Fama (1978, p. 168) defines a market as where there is disagreement among investors but 
'where the force of common judgment is sufficient to produce an orderly adjustment of prices to new 
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the CAPM is not a practical tool to evaluate performance. In order to use the CAPxM for 

performance evaluation, the CAPM would have to hold for the dominant or uninformed 

investors. Informed investors, in the long mn, will not have a zero weight in the 

economy except under restrictive conditions. They will generally accumulate wealth 

faster than uninformed investors will and eventually can or will dominate the market in 

the long mn. Mayers and Rice only focused on the short mn aspects in their argument. 

Roll (1979) stated that Mayers and Rice missed the point of his argument against 

using the CAPM for performance evaluation. They assumed that everyone agrees which 

index to use as the market proxy in their argument for the continued use of the CAPM. 

He (1978) pointed out that performance measures can differ when different indexes are 

used. However, Ferguson (1980) noted that if everyone selects the same market proxy, 

then Roll's point becomes immaterial. Peterson and Rice (1980) empirically showed 

with quarterly retums on fifteen randomly selected mutual funds from 1967 to 1971 and 

1972 to 1976 that the Sharpe, Treynor and Jensen performance measures provided the 

same rankings for four different market proxies.' 

Lehman and Modest found differences in performance measures when using the 

value weighted and equally weighted CRSP (Center for Research in Security Prices, 

University of Chicago) index, two maximum likelihood factor analysis APT benchmarks, 

a principal components APT benchmark and an instmmental variable APT benchmark. 

information." 
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The Jensen's a from the APT regressions were quite sensitive to the method used to 

constmct the APT benchmarks. And, they found the rankings were less sensitive to the 

exact number of common sources of systematic risk. 

Another concem about using the CAPM for performance evaluation centers on 

beta as the sole measure of relevant risk. Fama and French (1992) used beta, firm size,'° 

eamings to price ratio (E/P),'' leverage'^ and book to market equity (BE/ME)'^ as proxies 

for risk for all non-financial firms listed on the NYSE, Amex and NASDAQ from 1963 

to 1990. They found no reliable empirical relationship between average retums and beta 

when used alone or in combination with the other variables. Size, E/P and BE/ME had 

explanatory power when used alone. In combinations, size and BE/ME were statistically 

significant and beta, leverage and E/P were not statistically significant. They extended 

their analysis to include bond retums (1993). Using beta, firm size, BE/ME for stock 

market factors and a maturity factor (long-term government bond retums less one month 

Treasury bill retums) and a default factor (long-term corporate bond retums less long-

term government bond retums) for bond market factors. ^^ The bond market factors. 

' They used the Dow Jones Industrial Average, S&P 500 index and an equally weighted and 
valued weighted CRSP (Center for Research in Security Prices, University of Chicago) index. 

'° Several papers, including Banz (1981), have shown a relationship between size and retums. 

" Several papers, including Basu (1993), have shown a relationship between E/P and retums. 

'- Several papers, including Bhandari (1998), have shown a relationship beUveen leverage and 
retums. 

'̂  Several papers, including Stattman (1980) and Rosenberg, Reid and Lanstein (1985), have 
shown a relationship between BE/ME and retums. 

'•* Chen, Roll and Ross (1986) first introduced these factors as explanatory variables for stock 
retums. 
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when used alone, explain both stock and bond retums. Also, the stock market factors, 

when used alone, explain both stock and bond retums. When all factors are used, the 

stock market factors (bond market factors) lost their explanatory powers for bond (stock) 

retums. 

2.2.2 Empirical Results of the Performance Measures 

Sharpe (1966) used the retums from thirty-four mutual funds from 1944 to 1953. 

He divided the sample period into two ten-year periods and computed his ratio for the 

funds. In neither period did the average fund outperform the market where the Dow 

Jones Industrial Average was the market proxy. He found that funds that ranked high 

(low) in the first sub-period tended to rank high (low) in the second sub-period and that 

differences in performance can be predicted, although imperfectly. In using the Treynor 

measure, he found the same results. According to Sharpe, his measure is a better measure 

to evaluate past performance while the Treynor measure is better for predicting future 

performance. 

Sharpe found a high correlation among mutual fund performance, suggesting that 

the most funds are well diversified. Thus, the differences in the Sharpe ratio were most 

likely due to the ability to find mispriced securities or differences in expense ratios. 

Horowitz (1966) and Carlson (1970) found that differences in the Sharpe measure are 

partially due to differences in the fund objectives. In examining the relationship between 

the Sharpe measure for 1954 to 1963 and the expense ratio for 1953, Horowitz found that 
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high Sharpe ratios were associated with low expense ratios. Also, he found, in general, 

the size of the fund does not affect the performance of the fund. 

Carlson (1970) found that the mutual funds on average outperformed the market 

using gross (after brokerage fees) annual retums from 1948 to 1967 with both the Jensen 

and Sharpe measure. The average a was 0.6 for this time period and the average Sharpe 

measure for the mutual funds was greater than the Sharpe measure for the Dow Jones 

Industrial Average and the S&P 500 index, the market portfolio proxies. 

Jensen (1968, 1969) used annual data for 115 open-end mutual funds from 1945 

to 1964. He found that the funds on average were not able to forecast future security 

prices well enough to recover their research, management fee and commission expenses. 

The average a was -0.011 on retums net of expenses and 0.004 on retums gross of 

expenses.'^ Funds, on average, were essentially not able to increase retums enough by 

their trading activities to recoup the brokerage commissions. Of the 115 funds examined, 

seventy-six (sixty-seven) had negative alphas on net (gross) retums and thirty-nine (forty-

eight) had positive alphas on net (gross) retums. 

Mains (1977) argued that Jensen's methodology understated the mutual fund 

retums. Jensen used annual data in his 1968 and 1969 papers. Mains stated that Jensen's 

use of annual data underestimated the mutual fund retums and overestimated the level of 

p because Jensen assumed that dividends were reinvested at the end of the year by the 

" Both as are reported net of brokerage expenses. Also, the average as were not statistically 
different from zero, which lends empirical support for the CAPM. 
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mutual fund rather than when the dividends were paid. In using monthly retums net of 

expenses. Mains found that, on average, the mutual funds had an a that was not 

statistically different from zero. 

McDonald (1974) found that approximately one-half of the 123 funds he 

examined from 1960 to 1969 outperformed the market when he used the Treynor 

measure. However, the 117 funds he used to compute the Jensen's a did not have any 

statistically significant alphas. He also found that when using the Sharpe ratio, two-thirds 

of the funds under-performed the market. Ang and Chua (1979) also found that mutual 

fund managers on average have not been able to "beat" the market using the Sharpe, 

Treynor, and Jensen measures. In addition, taking skewness into consideration did not 

increase the number of mutual fund managers judged to be superior. Lehman and Modest 

(1987) found statistically persistent and negative performance when they used an APT 

model that incorporated a risk-free rate. Other APT models and the CAPM showed 

negative as, although the as were not statistically significant. Malkiel (1995), Elton, 

Gmber and Blake (1995),̂ ^ Person and Schadt (1996) '̂  and Gmber (1996) also found that 

mutual funds could not outperform unmanaged portfolios, even before expenses. 

'̂  Elton, Gruber and Blake examined the performance of bond funds using multi-factor models, 
which are not equilibrium pricing models. 

'"̂  Person and Schadt used a conditional CAPM where managers engaged in market timing 
activities and an unconditional CAPM. For the both the unconditional CAPM and the conditional CAPM, 
the as were not statistically different from zero. 
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2.3 Persistence of Performance 

Several recent papers studied the persistence of performance in mutual funds. 

Beebower and Bergstrom (1977) evaluated 148 portfolios from Becker Securities 

Corporation Fund Evaluation Service'^ from 1966 to 1975. The used two market indexes: 

the S&P 500 index and an index composed of the S&P 500 (70%), corporate bonds 

(15%) and government bonds (15%)). They ranked each portfolio by the t-statistic of the 

estimated Jensen's alpha. They formed ten groups ranked by the t-statistic. For each 

group, they found the average quarterly excess retum from 1966 to 1970 and from 1971 

to 1975. They found some tendency for persistence in the ranking for the two five-year 

sub-periods. Kritzman (1983) examined both Bell System equity and fixed income 

bonds from January 1972 to December 1981. He broke the period into two sub-periods. 

Ranking the fund managers in each sub-period and regressing the second period rank on 

the first period rank, he found no persistence in performance. Dunn and Theisen (1983) 

looked at 201 institutional portfolios from the Frank Russell Company from 1973 to 

1982. They ranked the portfolios on the basis of annual retums each year and placed each 

fund in quartiles and deciles. They found that funds did not tend to stay in the same 

quartile or decile through fime. Elton, Gmbber and Rentzler (1990) also found no 

persistence in performance. In examining commodity funds from 1980 to 1988, they 

caluclated an average continuously compounded retum for each fund and the rank order 

coefficients between a past three-year return and a subsequent three-year retum. 

'* Professionally managed pension and profit sharing plans. 
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Grinblatt and Titman (1992) looked at mutual funds from December 1974 to 

December 1984. They broke the sample period into two five-year periods. They found a 

positive significant relationship between mutual fund retums when they regressed the 

second period retums on the first period returns. Hendricks, Patel and Zeckhouser (1993) 

studied quarterly retums for growth oriented, no-load mutual funds from 1974 to 1988. 

They calculated a fund's residual retum for a quarter as the difference between the fund's 

excess retum for a quarter and the fund's mean retum over the sample period. Regressing 

each quarter's retum on the fund's previous eight quarter's residual retums showed a 

positive statistical relationship for the current quarter and the four most recent subsequent 

quarters. They concluded that persistence of performance existed only in the short mn, 

but not in the long mn. 

Goetzmann and Ibbotson (1994) also found that past mutual fund performance 

predicts future performance. Bauman and Miller (1994) found persistence in 

performance from one market cycle to the next market cycle. Using a model that controls 

for fund size, goal, load fees and management fees, Volkman and Wohar (1995) found 

persistence between past and future performance for 332 funds from September 1980 to 

December 1989. Kahn and Rudd (1995) found persistence in performance for fixed 

income funds, but not equity ftinds, using regression and contingency tables from 1983 to 

199s. 

Malkiel (1995) examined all funds, including "dead" funds. Using two-way 

contingency tables similar to Goetzmann and Ibbotson (1994), he found strong statistical 
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support for persistence in performance during the 1970s. The statistical support 

weakened considerable in the 1980s. Malkiel used both Jensen's alpha and annual 

retums. He suggested that survivorship bias may explain why mutual funds that achieved 

above average performance continued to enjoy superior performance. He also noted that 

the existence of expense ratios that vary over the universe of funds will tend to produce 

some persistence. Brown and Goetzmann (1995) used annual data from 1976 to 1988. 

They found results similar to Malkiel. Positive persistence in performance existed for 

1980 and 1987. Persistence did not exist for 1983 and 1984. They concluded that most 

of the persistence is due to below average performing funds repeating poor performance 

rather than to above average performing funds repeating superior performance. 

Elton, Gmber and Blake (1996) examined monthly retums for 188 funds from 

1977 to 1993. Their model included four factors: difference between the market retum 

and a risk-free rate, difference between the retums of small cap and large cap firms, 

difference between growth and value firms and difference between bond retums and the 

risk-free rate. They ranked each fund into deciles based upon the performance of the fund 

each year in order to determine if the funds tended to stay in the same decile. They found 

persistence in performance in the short and long mn. Gmger (1996) examined the 

persistence in performance for funds in existence at January 1982. In ranking and placing 

funds in deciles for one- and three-year holding periods from 1985 to 1994, he found 

persistence in performance existed. Carhart (1997) replicated the study done by 

Hendricks, Patel and Zeckhauser using all known equity funds from January 1962 to 
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December 1993. He formed ten equally weighted portfolios based on net retums and 

sub-divided the top and bottom into thirds. He found that persistence is strong in under-

performing funds and that top fiands can maintain persistence of performance for only one 

year. 

2.4 Performance Before and After Open-End 
Mutual Funds Close to New Investors 

Only one paper to date has examined the performance of open-end mutual funds 

that closed to new investors. Manakyan and Liano (1997) studied the decision to close 

mutual funds to new investors because the fund managers believed the funds' assets grew 

"too large." They examined twenty-seven funds that were closed to new investors as of 

January 1996 where the manager closed the fund due to the size of the fund's assets. This 

sample excluded funds that closed due to the fund's asset size and had closed and re

opened to new investors within the analysis window of one- or three-years around the 

closing date, or that did not have sufficient data for the one- to three-year windows. The 

sample included twenty equity, four fixed income and three foreign funds. 

Manakyan and Liano examined mean raw retums and the Sharpe, Treynor and 

Jensen performance measures for the sample funds for the one- and three-years prior to 

and after the funds closed to new investors. They also compared the risk-adjusted and 

non-risk adjusted retums of the sample funds to a control group consisting of five funds 

within the same investment objective, had net assets closest to the sample fund, were 

open to new investors and had retum data for the entire relevant analysis window. 
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They reported that monthly raw retum and the Sharpe and Jensen measures are 

statistically different from zero in the year prior to closing. In the year after closing, only 

the monthly raw retum and Sharpe measure are statistically different from zero. Also, 

based on raw retums and the three risk-adjusted measures, Manakyan and Liano report 

that a large number of the funds performed better prior to closing than they did after 

closing. This, along with the lack of statistical significance of the average Jensen 

measure after closing, led them to conclude that fund performance declines after closing 

to new investors. They stated that the results are similar when comparing the 

performance in the three year period before and after closing for the twelve funds for 

which the three-year comparison was possible. However, the non-parametric Wilcoxon 

rank sum test reveals that for one-year performance comparisons, there was no difference 

statistically in the risk-adjusted and non-risk adjusted performance measures at the 5% 

level. The difference in performance for the Jensen measure was significant at the 10% 

level. For the three-year performance comparisons, the non-parametric Wilcoxon rank 

sum test shows a statistical difference in performance for all of the measures except the 

Sharpe measure. 

In comparing the performance of the sample closed funds to the match control 

portfolio of funds, Manakyan and Liano state that nineteen of the twenty-seven closed 

funds outperformed their matched control portfolio in the one year prior to closing. Yet, 

the overall difference in unadjusted and risk-adjusted performance was not statistically 

significant at the 5%) level and significant only for the Jensen measure at the 10% level. 
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The results were stronger when they looked at the three years prior to closing. Eleven of 

the twelve closed funds outperformed their control portfolio. The difference in 

performance was statistically significant for all performance measures. In looking at the 

difference in performance after closing, no statistically significant difference existed for 

any of the performance measures for the one and three years after closing even though 

approximately thirteen of the twenty-seven closed funds outperformed their matched 

portfolios in the year after closing. 

Manakyan and Liano used a three-month Treasury bill rate and the monthly retum 

on the S&P 500 index to calculate the risk-adjusted performance measures. They note 

that Treynor and Jensen measures should be interpreted with caution since the S&P 500 

index was the proxy for the market and that their sample included fixed income and 

foreign funds. In fact, nearly one-fourth of the funds in their sample were not domestic 

equity funds. Because of the large percentage of non-domestic equity funds, one has to 

wonder how much this biased, if any, their statistical resuhs. In addition, their use of a 

three-month Treasury bill rate with monthly fund retum and S&P500 index retum data 

may have also biased their statistical results. Unless the three-month rate and the 

monthly retums are highly correlated, using different rate and retum intervals to evaluate 

the performance of the fiands before and after the funds closed to new investors is not 

appropriate. 

Finally, it is interesting to note that, on average, both the closed funds and the 

control portfolios were able to generate statistically positive Jensen measures in the one 
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and three years prior to closing and in the three years after closing. Numerous studies 

have shown that mutual funds and stocks, on average, are not able to generate statistically 

positive abnormal retums. 

2.5 Summary 

The most commonly used performance measures in the literature are the Sharpe, 

Treynor and Jensen'^ measures. Of the three measures, the Jensen measure lends itself to 

statistical testing. However, the Jensen measure suffers from the criticism of the CAPM 

and the failure to identify the tme market portfolio, which can affect the calculation of the 

performance measure. 

Each of these measures shows a relationship between the performance measure 

and its corresponding measure of risk to one degree or another. Also, for the most part, 

these performance measures show that at best, mutual funds or portfolios cannot beat the 

market. In examining mutual funds, empirical evidence shows that mutual funds perform 

worse than a naiVe buy and hold strategy after the funds expenses are taken into 

consideration. 

Empirical evidence suggests that persistence in performance exists. This evidence 

is strongest for the 1970s and early 1980s. Persistence in performance weakened and/or 

reversed during the 1980s. Also, this persistence can be attributed more to poorer 

performing funds rather than to superior performing funds in the long mn. Survivorship 

' ' And its variations. 
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bias may explain why mutual funds that achieve above average performance continue to 

enjoy superior performance. In addition, the existence of expense ratios that vary over 

the universe of funds will tend to produce some persistence. 

Evidence from a study that examined open-end mutual funds that close to new 

investors indicated that performance falls after the funds that close. In addition, funds 

that close to new investors outperform similar funds before the funds close but are not 

able to outperform the similar funds after closing. 
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CHAPTER III 

SIGNALES[G THEORIES 

Section 3.1 contains a review of the major financial signaling hypotheses and the 

methodologies employed in previous signaling papers. Section 3.2 contains a 

development of the signaling hypotheses for open-end mutual funds that close to 

investors. Section 3.3 contains a description of the data used in this dissertation. Section 

3.4 contains a description of the methodology used in this dissertation. 

3.1 Major Financial Signaling Theories 

In general, corporate insiders (managers) are assumed to have much better 

information about the current and future expected prospects of their firms than outside 

investors or the capital markets. Due to the presence of asymmetric information, 

outsiders have a difficult time distinguishing between "high-quality" and "low-quality" 

firms since managers of both "good" and "bad" firms can claim that their firms have 

strong future growth and investment opportunities. Managers of "bad" firms can profit 

by asserting that their firms are "good" if investors believe that these "bad" managers are 

making tme claims. As time passes, outsiders will be able to tell that these "bad" 

managers lied. Since investors cannot determine the quality of the firms a priori, 

investors will place both types of firms in the same valuation "pool." In the end, 

investors will assign a low average quality value to the shares of all firms. 
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With all firms being valued as an average low quality firm, managers of lower 

quality firms cannot profit by claiming that their firm is of higher quality. But, managers 

of higher quality firms know that investors have undervalued their firms. These 

managers must find a way to convince the capital markets that their firms should have a 

higher value based on the managers' inside knowledge of superior current and future 

prospects for their firms. The question is how to do this without the managers of lower 

quality firms mimicking the behavior of the managers of higher quality firms. 

Managers of higher quality firms can inform the capital markets of the current and 

future expected prospects of their firms by sending a signal to the markets that lower 

quality firms cannot duplicate. To be useful in capital markets where asymmetric 

information exists, the signal must meet two requirements: the signal must be costly and 

it must be prohibitively expensive to lower quality firms. 

Since sending the signal reduces the optimal level of capital expenditures, the 

signal represents a negative net present value project. In order to maximize the tme value 

of the firm, negative net present value projects should, in general, be rejected. So, 

managers of higher quality firms choose to reduce the tme value of their firms' in order to 

inform the investors that the market value of their firms is lower than the true value of 

their firms. Higher quality firms can afford to send this costly signal and sfill maintain a 

high level of capital expenditures. Lower quality firms cannot duplicate the signal 

' The cost of sending the signal must be less than the difference between the true value of the firm 
without the signal and the current market price of the firm. 



because the cost is too high in terms of the capital expenditures that these firms would 

have to forego. Investors will correctly interpret the signal sent by the higher quality 

firms and assign higher valuations to these firms that the managers desire and deserve. 

Investors will also assign lower valuations to the lower quality firms that the managers 

deserve but do not desire. 

3.1.1 Capital Stmcture Theory 

Ross (1977) put forth the first application of signaling theory to financial theory in 

response to Modigliani and Miller's (1958, 1963) capital stmcture theory. Modigliani 

and Miller (M-M) assumed: 

1. Capital markets are frictionless. Corporate (1958 paper only) and personal 

income taxes do not exist. Securities can be purchased or sold instantaneously and 

without transaction costs. Bankmptcy costs do not exist. 

2. Corporations own all physical assets. 

3. Corporations issue only two types of securities: riskless debt and risky 

equity. 

4. Individuals and corporations can borrow or lend in unlimited quantities at 

the risk free rate. 

5. Investors have homogenous expectations about the future stream of 

corporate cash flows. 

6. All cash flow streams are perpetuities. 
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7. All firms are assigned to the same risk class and have the same expected 

retum and probability distribution of expected retums. 

8. Insiders and outsiders have the same information. 

9. Managers always maximize shareholders' wealth. 

10. The investment policy for corporations is given. 

Given no corporate taxes, M-M show that a firm's capital stmcture does not affect 

the valuation of the firm. In other words, the value of a levered firm is equal to the value 

of an unlevered firm, everything else held constant. Ross relaxes assumption 8. He states 

that what the market values is the perceived expected cash flow streams rather than the 

actual expected cash flow streams. The market assumes that what it perceives is the 

actual expected cash flow streams. Only the manager of the firm knows the actual 

expected cash flow streams. Thus, the market incorrectly values the firm because the 

manager has inside information that is relevant to the value of the firm. 

Ross argues that in order for managers to convey the inside information through 

unambiguous signals, they must also have an incentive to do so. He developed a one-

period manager compensation model where the manager's compensation is maximized if 

he or she sends the correct signal as to whether the firm is of high or low quality. The 

signal is the amount of debt the firm carries. If the firm carries more debt than the 

maximum amount of debt a low quality firm can carry without going bankrupt, then the 

market knows the firm is a high quality firm. Thus, the investors can examine the 
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composition of the firm's capital stmcture to determine the quality of the firm. Ross 

assumes that 

1. Financial markets are competitive and perfect with no transaction costs or 

tax effects. 

2. Manager-insiders are identified with firms as possessors of inside 

information. Refinancing by outsiders conveys no information to the market. 

3. Manager-insiders have only inside information about their firm. 

4. Managers seek to maximize their compensation. 

5. Manager-insiders are compensated by an incentive schedule known to 

investors. 

6. Manager-insiders cannot trade in the financial securities of their firm. 

7. Managers and investors are risk neutral. 

8. Investors know the maximum amount of debt̂  that an unsuccessful firm 

can carry without going bankrupt. 

Ross developed a one-period model for management compensation based upon the 

current and future value of the firm. 

Vi if F, > F 

Ki - L if Fi < F M = {\ + r)roVo + rAr. T :^r. .Trf (̂ -̂ ^ 

where M = the manager's compensation, 

^Face amount of debt, rather than the market value of the debt, is the relevant measure of debt. 
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r = a one-period interest rate, 

Yo and y, = fixed non-negative weights, 

VQ and V, = the respective values of the firm at time 0 and time 1, 

L = the penalty assessed on the manager if the firm is bankrupt at time 1, and 

F = the face value of the firm's debt issued at time 0. 

This model shows that the manager's compensation will be maximized when the firm is 

solvent at the end of the period. 

Based upon this model, investors can classify firms into one of two categories: 

successful ("high" quality or Type A) firms and unsuccessful ("low" quality or Type B) 

firms. Managers know which type of firm they manage, but investors do not. Currently, 

investors cannot distinguish between the high and low quality firms. Thus, investors will 

assign the same current value (of average low quality) to both types of firms, leaving the 

high quality firms undervalued. Thus, if V^ and V^ (where V^ > V^) are the tme values 

of Type A and Type B firms, respectively, investors will assign V^ to both types of firms. 

Managers of high quality. Type A firms know that their firms are undervalued. 

Since their compensation is determined in part on the current value of the firm, they want 

to notify investors that their firms are undervalued. At time t = 0, investors know how 

managers are compensated and the critical level of financing, F*, that a low quality. Type 

B firm can carry without going bankrupt at time t = 1. Managers can use the firm's 

capital structure to signal to the capital markets which type of firm they manage and 

maximize their compensation at the same time. For there to be an equilibrium, all 
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investors' perceptions must be accurate. All type A firms must issue debt with F > F A ^ u * 

and all type B firms must issue debt with F^ < F*. By increasing the amount of debt (or 

financial leverage), the manager of a high quality firm sends the signal that the future 

cash flows of the firm will be sufficient to at least give the debtholders their required 

retum. Low quality firms cannot mimic this signal because these firms will bear the costs 

of bankmptcy and the managers have an incentive to not send a false signal.^ 

Leland and Pyle (1977) focused on entrepreneurs (owners) rather than managers 

in their paper. They assumed: 

An entrepreneur has asymmetric information about the quality of their 

projects. 

2. An entrepreneur maximizes his or her expected utility of wealth with 

respect to the financial stmcture of the project or firm, his or her holding of equity in the 

project or firm, and his or her holding of the market portfolio and a riskless asset. 

3. Competitive and perfect capital markets exist. 

4. No uncertainties about a project's mean retum exist given the fracfion of 

equity in the project or firm retained by the entrepreneur. 

Even though entrepreneurs know the quality of their projects, financial 

intermediaries cannot distinguish between projects of various qualifies. Thus, the 

The Type B manager's compensation is M„ = 
(i+r)/„i'o« + r ,r„, if F ' < F * 

(i+z-jro '̂o. + r , ( r ,«- L) if F*< F° < i\u 
.. As 
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intermediaries will assign market values that reflect average project quality. For the good 

quality projects to be financed, information must be transferred from the entrepreneurs to 

the lenders. Leland and Pyle show that the entrepreneur's willingness to invest in his or 

her own project can serve as a signal of project quality. 

A project has a capital outlay of K dollars and a future retum of ju + x , where [x is 

the expected end of period value of the project and x is a random variable with mean zero 

and variance a .̂ The entrepreneur has information about the project that leads him or her 

to a specific value of î . Outsiders have only a subjective probability distribufion for \i. 

If the entrepreneur who wishes to undertake this project retains a of the firm's equity and 

raises the remaining (1-a) from outside sources and the outsiders assume the entrepreneur 

acts in his or her best interest, then the outsiders can use a as a signal for [x, the quality of 

the project. In the context of the CAPM, Leland and Pyle showed that the value of the 

firm is 

V{a) = - ^ \ - bz{ logd -a) + a}] + K (3.2) 

where b = the risk aversion parameter in the entrepreneur's mean-variance utility 

function. 

aial,-\cov{x,m)) ^ , , -r- • i r-.u • * 
Z = —^-j-^ -^ > 0 and represent the specific risk of the project. 

long as L > ^°^^'^ ^^"' , the Type B manager's compensation will be higher when F° <F*. 
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m = the retum on the market portfolio, and 

r = the riskless interest rate. 

The larger a is, the higher the quality of the project. For the signaling equilibrium to be 

viable, relatively few projects or firms with high expected retums must exist. 

To prevent entrepreneurs of lower quality projects from mimicking the 

entrepreneurs of higher quality projects, the higher quality entrepreneurs must actually 

retain a significant ownership in the project or firm. Retaining a significant ownership in 

the project or firm has a significant cost to the entrepreneur. He or she forgoes 

diversification of his or her personal portfolio. The entrepreneur will retain a significant 

ownership interest only if he or she expects the future cash flows generated by the project 

or firm to be high relative to the current value of the project or firm. Rational investors 

will see that the fracfion of equity retained as a signal of the project or firm value. 

Applying this theory to corporate finance requires focusing on firm value rather 

than project value and an addifional assumption: managers act in the best interest of 

existing shareholders. If management believes, because of inside information, that the 

capital markets have overvalued its firm's stock, management will issue new stock. By 

issuing the new stock, the fraction a retained by exisfing shareholders will be reduced 

relafive to total equity. Because a becomes smaller when the firm issues stock, the 

managers send a signal that the capital markets have overestimated the quality of the firm 

and, thus, overvalued the firm's stock. However, if management does not issue stock, 

43 



investors can interpret the non-issuance as signal that states that capital markets ha\'e 

either correctly valued or undervalued the firm's shares. 

Firms that issue debt send another signal to the capital markets."^ Leland and Pyle 

assumed that the project's (firm's) retums are independent of the market retums. In other 

words, cov(3c, M) =0.̂  They also assumed that entrepreneurs do not simultaneous 

borrow and lend through the firm.^ Leland and Pyle showed that debt will be an 

increasing function of the entrepreneur's position a whenever his or her contribution to 

the firm is at least 18.6% of K, the cost of the project. Thus, managers can signal to the 

capital markets informafion about the firm's value through the use of debt. If managers 

finance at least 18.6% of the project with intemally generated funds and the remainder 

with debt, investors will interpret the signal as a sign that the management believes the 

capital markets have undervalued the firm's shares. 

Myers and Majluf (1984) combined the financing and investment decisions in a 

signaling model. They showed that a firm may pass up good investment opportunities 

rather than issue equity to finance the investment and that issuing equity will be 

interpreted as a negative signal by investors. They assumed: 

1. A firm's management knows more about the firm's current eamings and 

investment opportunities than outside investors do. 

" Leland and Pyle state that their results conceming the relationship between the value of the firm 
and the firm's capital structure must be interpreted with considerable caution. 

^ Where M is the random gross return on the market portfolio. 
* Borrowing will be done through the firm and lending will be done privately. 
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2. Managers act in the best interests of the firm's existing shareholders. 

3. Existing shareholders are passive in that they do not actively change their 

investment portfolios in reaction to the management's financing and investing decisions 

except possibly by a predetermined fraction of any new equity issue. 

4. Investors are rational. 

5. Either the firm has no financial slack (large holdings of cash or marketable 

securities or the ability to issue risk free debt) or chooses not to use its financial slack to 

invest in investment opportunities. Thus, any investments undertaken are financed 

through security issues. 

6. Capital markets are perfect and efficient with respect to publicly available 

information. No transaction costs exist when issuing equity. 

Myers and Majluf developed a three period model. At time t = -1, both managers 

and the financial markets have symmetric information conceming the financial slack (S) 

and the distribufions of the value of current assets in place ( 2 ) and of the value of any 

fiature investment opportunities available at time t = 0 (5 ) . At time t = 0, management 

has asymmetric information about the tme value of the current assets in place (a) and the 

investment opportunities available at fime t = 0 (b).'' At time t = 1, both the managers and 

financial markets know the financial slack (S), current assets in place (a) and the value of 

the investment opportunities that were available at time t = 0 (b). 

' Both a and b are assumed positive. 
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Two states of nature with equal probability exist-a "good" state and a "bad" state. 

The tme state is revealed to management at time t = 0 and to the markets at time 

t = 1. A firm has two decisions to make at time t = 0: issue equity and invest* or do 

nothing. Myers and Majluf showed investors will interpret the issuance of equity as a 

negative signal because investors are not able to separate the investment signal from the 

equity signal. Unless the investment opportunity is so valuable in the good state that the 

firm cannot afford to pass it up (even though new shares must be sold for at a price lower 

than the shares tme value), a firm will pass up a positive net present value project. 

Narayanan (1988) developed a model where the use of debt by successful firms is 

preferred to the use of outside equity. Debt acts as a barrier to entry for unsuccessful or 

inferior firms, even when the market cannot perfectly distinguish between different 

quality firms. As a result, the average quality of the remaining firms increases. Unlike 

Myers and Majluf, Narayanan's model does not depend on the assumption of information 

asymmetry conceming the firm's assets in place and of risk-free debt. He also showed 

that firms will not pass up positive net present value projects. 

Overall, empirical evidence exists to support the capital stmcture signaling 

theories of Ross (1977), Leland and Pyle (1979), and Myers and Majluf (1984). Several 

papers support Ross' conclusion that leverage increasing (decreasing) capital stmcture 

changes convey favorable (unfavorable) information about the firm's prospects by 

* The firm uses the entire proceeds from the equity issue for the investment. No financial slack is 
used for the investment. 
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examining the two-day announcement period retum of common stock. Masulis (1980a) 

studied the impact of capital structure change announcements on security prices. He 

stated that while Ross' (1977) and Leland and Pyle's (1977)^ models do not specify the 

new information that management releases conceming firm asset value, separating the 

signaling effect from other hypothesized effects of capital stmcture change would be 

difficult. He found that leverage increasing (decreasing) capital stmcture changes had a 

statistically positive (negative) effect. Mikkelson (1981) examined the conversion of debt 

into common stock and found a statistically significant negative impact on the retums of 

common stock. In looking at the conversion of preferred stock into common stock, he 

found no significant impact on common stock retums. McConnell and Schlarbaum 

(1981) studied the exchange offer of income bonds issued for preferred stock. They 

stated that using income bonds instead of fixed rate bonds allowed them to eliminate any 

change in the probability of bankmptcy that could influence the leverage effect. They 

found a stafistically significant positive effect on the retums of common stock. Masulis 

(1980b), Dann (1981), Vermaelen (1981) looked at the repurchase of common stock. 

They found a stafisfically significant posifive effect on the retums of the common stock. 

Dann and Mikkelson (1984) studied the issuance of convertible debt and non-

convertible or straight debt. Neither of these issues was used to retire equity. They found 

a stafistically negafive effect on the retums of common stock when a firm issued 

' Masulis stated that firms signal an increase in asset value by decreasing leverage in Leland and 
Pyle's model. As stated above, this conclusion is not necessarily correct. 
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convertible debt and no statistical effect on the retums of common stock when a firm 

issued straight debt. These results are not consistent with Ross (1977). They offered 

three hypotheses for the results they found, but did not find support for these hypotheses. 

The first hypothesis states that issuing convertible debt actually decreases leverage. The 

second hypothesis states that announcements of new financing convey unfavorable news 

about the firm's eamings or investment opportunities.'°''' The third hypothesis states that 

securities are issued at a discount, causing a wealth expropriation from existing security 

holders to the new security holders. 

Downes and Heinkel (1982) tested Leland and Pyle's theory. They examined the 

relationship between firm value and the proportion of equity ownership retained by 

entrepreneurs in unseasoned new equity issues.'" They analyzed 449 firms that went 

public between 1965 and 1969 and for which the prospectus could be obtain. In 

controlling for dividend policy and other factors, they found support for Leland and 

Pyle's model. 

Asqiuith and Mullins (1986b) examined the issuance of common stock for 

industrial companies and public ufilities. The common stock retums for both types of 

'° This hypothesis is based upon Miller and Rock (1982) and Myers and Majluf (1984). 

" Although the statistically negative average abnormal retums for convertible debt and marginally 
statistically negative average abnormal retums for straight debt supports this hypothesis, they found that 
the average common stock prediction errors were virtually identical for issuances that constitute new 
financing and for issues that constitute replacement financing for existing debt. 

'̂  Downes and Heinkel also studied the relationship between firm value and the stated dividend 
policy of the firm. Their paper is discussed in section 3.1.2. 
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companies were statistically negative. This result is consistent with Myers and Majluf 

(1984), as well as for Ross and Leland and Pyle. 

3.1.2 Dividend Policy 

Ross' (1977) capital stmcture signaling theory can easily be applied to dividend 

policy. A firm signals that the future cash flows will be large enough to meet its debt 

service without increasing the probability of bankmptcy as well as its dividend payments 

by increasing its dividends. Lower quality firms cannot mimic this signal because the 

cost (increase in probability of bankmptcy, inability to meet debt service and inability to 

maintain the established dividend policy) is too high. 

Bhattacharya (1979) developed a tax-based signaling model for dividend policy. 

He assumed: 

1. The firm's assets generate perpetual cash flows. 

2. Exisfing shareholders have a single period investment horizon.'^ 

3. Firms have sufficient investment opportunifies. 

4. Personal taxes on dividend income are higher than personal taxes on 

capital gains income.'"^ 

'̂  Bhattacharya relaxes this assumption at the end of his paper. He noted that problems exist with 
multi-period models, including shareholders may have different investment horizons concurrently and 
difficulties in representing shareholders objecdve functions when consumption needs partially define the 
objective function. 

'" For simplicity, he assumes that the personal capital gains tax is zero. 
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5. Dividends are financed by cash flows generated by the firm's assets and 

by extemal financing, if needed. 

Bhattacharya showed that if investors believe firms paying greater dividends per 

share have higher values, firms may pay dividends despite the personal tax disadvantages 

of doing so. The incremental increase in the value of the firm exceeds the after tax cost 

of dividends to the shareholders. Furthermore, if management unexpectedly increases 

dividends, the markets interpret this as a positive signal and the value of the firm will 

increase. Lower quality firms cannot unexpectedly increase dividends because their 

current assets in place cannot generate sufficient cash flows to pay for the larger dividend. 

These firms must finance part of the larger dividend with extemal financing and incur 

additional financing costs. '̂  

Hakansson (1982) showed that dividends serve no useful role when investors have 

homogeneous beliefs conceming dividend payouts and time additive utility functions and 

when markets exhibit full allocafional efficiency. If investors have heterogeneous beliefs 

about dividend payouts or non-additive utility funcfions or if markets are incomplete. 16 

'̂  Eades (1982) developed a model similar to Bhattacharya's. Eades relative signaling strength 
hypothesis states that higher risk firms exhibit stronger changes in value than lower risk firms for any given 
change in dividends. Eades did not consider the mean cash flow from a new project in his model as 
Bhattacharya did. In empirical tests of his model, Eades did not find support for his signaling theory. 

'*In state-preference theory, a set of possible state-contingent payoffs represents the uncertainty 
about financial securities' future values. Linear combinations of the state-contingent security payoffs 
represent an investor's opportunity set of state-contingent portfolio payoffs. If the number of unique 
linearly independent securities equals the total number of altemative future states of nature, the markets are 
complete. If all of the securities in the marketplace are linearly dependent, then the markets are 
incomplete. 
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then dividends do convey information to the markets, despite the deadweight costs of 

paying dividends. 

Miller and Rock (1985) combined dividends and extemal financing in their 

signaling model. They showed that with symmetric information, the value of the firm at 

time t (V,), given the firm's investment decision at time t (I(), does not depend upon the 

dividend decision at time t (Dt).'^ The gain to the original shareholders from a higher 

dividend is exactly offset, given I, and the firm's eamings at time t (XJ,'^ by having to 

issue securities to outsiders. 

The presence of asymmetric information means that at any point in time, the 

markets have expectations of what the value of the firm will be in one-period. Eamings 

at each time period is given by 

where ŝ  = a random error term with zero mean and £(^,+1 \£t) = y St- Y is an 

assumed coefficient of persistence. The market adjusts to new informafion based upon 

the value of y. If y = 1, the first period shock is permanent. If y = 0, the first period shock 

is transitory. The pre-announcement value and post-announcement value of the firm are, 

respectively, 

'•̂  This is the Miller-Modigliani (1961) dividend irrelevancy theorem. 

'* The firm's eamings at fime t are a function if I,.,. 
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V.-f{f,.ys,-U.^^^ 

where i = an appropriate discount rate. The announcement effect will thus be 

F, - E{V) = ^,[l + ̂ ] = [x, - £(^,))(l + j ^ ] . (3.5) 

Miller and Rock showed that this announcement effect is the same for eamings and 

dividend announcements. The financing announcement effect is the same with the sign 

reversed. They stated that "announcement effects, including the observed dividend 

armouncement effects, emerge naturally as implications of the basic model rather than as 

ad hoc appendages or qualificafions as (alas) in Miller-Modigliani."'^ 

John and Williams (1985) developed a dividend signaling model where managers 

of firms with truly more valuable future cash inflows will distribute larger dividends 

whenever the demand for cash^° exceeds its intemal supply of cash. The market increases 

the value of the firm's shares after the signal has been sent. These firms distribute 

dissipafive dividends or distribute dividends and simultaneously issue stock. John and 

Williams also showed that, other things equal, a clientele effect exists for stockholders 

who demand current cash. 

'" Miller and Rock (1985), p. 1037. 
°̂ By the firm and the firm's current shareholders. 
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As with the capital stmcture signaling theories, numerous papers have found 

empirical support for dividend signaling theories. Lintner (1956), Fama, et al. (1969), 

Pettit (1972, 1976), Aharony and Swary (1980), Brickly (1983), Asquith and Mullins 

(1983), Healy and Palepu (1988) and others empirically support the informafion content 

of dividends. In general, these papers show that unexpected increases in dividends 

generate statistically significant abnormal residual common stock retums at the time of 

the dividend announcement. In addition, several papers, including Fama, et al. (1969), 

Friend and Puckett (1964), Beaver, et al. (1970) and Black (1976) and Kalay (1980), have 

provided empirical evidence for the reluctance to cut dividends. 

3.1.3 Methodologies Employed in These Signaling Papers 

Testing for various signaling effects involves using event study methodologies. 

Portfolios are formed in event time so that each portfolio daily (or monthly) rate of retum 

represents an average of security retums for a common event date. Retums are calculated 

for a given number of days (or months) before and after the announcement. Day (month) 

0 represents the day (or month) of the announcement. 

To determine the stafisfical significance of rates of retum associated with the 

announcement of firm specific informafion, the announcement effects must be separated 

from market wide effects. Assume the stochastic process generating security retums is 

Ri, = ^u + ^'./ 

where R^, = the retum on security i at fime t. 
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Î i.t - the non-stochastic market determined function of the assumed asset pricing 

model, 

£ij = stochastic disturbance term representing both market wide and security 

specific effects, 

E[sij) = 0 and cov(^, ,,^,_,_,) = 0 for all i and t. 

In expectational form. Equation 3.6 can be written as 

E{R,) = //,, = £ ( ? , > , , = 0)P(^,, = 0) + E{s,,\e,, = l)p(^,, = l) (3.7) 

where Q^^ = X is the information set for security i at time t, 

P[Oij = x) is the probability that 9;, = X, and 

X = 1 if an announcement under study is made, 0 otherwise. 

To assess the impact of new information on security prices, Sj, needs to be 

separated from the announcement period retums by subtracting out an estimate of îj (. 

Since ii; ̂  is not known with certainty, esfimafion errors of f,, will exist. In addifion, ^,, 

can be affected by other factors such as deviations from the mean retum on the market 

portfolio. Forming portfolios in event time of the securities experiencing a common 

announcement effect can minimize the estimation errors. The other factors affecting i^,, 

will be independent across securities in event time since the announcement dates are non-

contemporaneous in calendar time. 
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Several approaches exist to estimate HJ (. The conventional approach to estimating 

}ii( involves the use of pricing models. One altemative approach is the control portfolio 

approach. Another altemative approach is the Comparison Period Retums approach. 

The conventional approach to estimating |J.J, requires the estimation of a security's 

risk. The market model gives an estimate of a security's systematic risk. The use of the 

market model assumes that the retum generating process is stationary and multivariate 

normal. Equafion 3.8 estimates the systematic risk of each security (or portfolio). 

Ri, = d, + fi.R^, + etj (3.8) 

Once the systematic risk has been estimated, ^ij, can be estimated using a one-

parameter (Equafion 3.9) or two parameter (Equafion 3.10) model.^' 

/ } , , = a, + ̂ ,.i?^, (3.9) 

where f r. and f. are parameter esfimates consistent with the Sharpe-Lintner-

Mossin version of the CAPM^l Once /i,., has been calculated, the disturbance term ?,,, 

is estimated from either Equation 3.11 or Equafion 3.12. 

s,, = Ru-\di + P,R.,t) ^̂ -̂ ^̂  

' ' Multifactor models with more than two parameters can be used to estimate |i,,. For each 
parameter, the security's associated risk can be estimated using a procedure similar to Equation 3.8. 
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^i,t = Ru-[f^,t-^Pjx,) (3.12) 

The average residual or disturbance term (AR) across all securities and the cumulative 

average residual (CAR) are tested to determine if an announcement effect exists. 

AR, = ^ h , , (3.13) 

CARr=tARt (3.14) 
l=k 

N is the number of securities and k is the number of days (or months) prior to the 

armouncement day (or month).̂ ^ 

The test of the announcement effect is a test of the hypothesis that the residuals 

are drawn from a distribution with zero mean. The test statistic is Student-t distributed 

with n-1 degrees of freedom. "̂̂  

t = ^ ^ (3.15) 
SAR 

22 Or the Black (1972) version of the CAPM. 

" Aharony and Swary (1980) calculated the average residual as ARi = — Z—Zf;,,,, to take into 

effect the different quarters of the dividend announcements. Q is the number of quarters, N,, is the number 
of firms in the calendar quarter q. Their test statistic takes into consideration the calendar quarters. 

2" n is the number of non-overlapping two-day average residuals over the trading days selected 
prior to the announcement day and after the announcement date. If a study looked at the 60 days prior to 
and the 60 days after the announcement date, there are 121 total days, n would be the number of non-
overlapping two-day average residuals from trading days -60 to -3 and +3 to + 60 since the two-day event 
period average residual would be trading days -1 and 0. Thus, n would be 58. 
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where ARQ is the two-day event period average residual and S ^ is the estimate of 

the standard deviation of the two-day average residual. To test whether the cumulative 

average residual from time t to time t + m, CART, is significantly different from zero, 

the test statistic becomes 

CAR',^'" 
t = — (3.16) 

SCAR 

where SCAR = 4rn * SAR -̂ ^ The test statistic is Student-t distributed with N -1 

degrees of freedom. 

The control portfolio approach also requires the calculation of a risk measure. 

The beta for each security is estimated using the market model. After ranking securities 

according to their betas, the securities are grouped into ten equal portfolios for the next 

year. The excess retum of the security, Sij, becomes the security's actual retum less the 

retum on the control portfolio to which the security belonged based upon the security's 

beta. The average residual from Equation 3.13 on the announcement date and the 

cumulafive average residual from equation 3.14 are tested using the test statistics from 

Equafion 3.15 and Equation 3.16 to determine if the average residual and the cumulative 

average residual are statistically different from zero. 

An altemative test, known as the quantile test, exists to determine if the average 

residual from Equation 3.13 is statisfically different from zero. The null hypothesis is the 
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average residual comes from a population whose median is zero. This test requires two 

test statistics. T, equals the number of average residuals less than or equal to zero and T, 

equals the number of average residuals less than zero. Tj = T. if none of the average 

residuals exacfiy equals zero. Otherwise, T, is greater than T^. T, + Tj = N. The test 

stafisfics have a binomial distribufion. For a two tail test, the null hypothesis becomes 

Ho:P{ARt < O) > 0.5 and P^ARt < O) > 0.5 and is rejected if T, < i, or Tj > X^. t, is the 

value such that P{Y <t^ = ax and t2 is the value such that P[Y <t^ = X-ai ^^ where a, 

and a2 = a. For an upper tail test, reject the null hypothesis, Ho:?{ARt < O) < 0.5, when 

T2 > tj where t2 is the value such that P{Y > ̂ i) = or. For a lower tail test, reject the null 

hypothesis, Ho:?{ARt < O) > 0.5 when T, < tj where t, is the value such that 

P{Y<ti) = a. 

In the Comparison Period Retums (CPR) approach, a time series of the security's 

retums over a representative period (which does not include the announcement period) is 

used to estimate the security's mean retum î j,. This representative period becomes the 

comparison period. If the retum generating process is stationary over the comparison 

period, the time series yields an unbiased estimate of p-j,. The portfolio's announcement 

period expected retum will equal the portfolio's comparison period expected retum plus 

^̂  The computation of SCAR assumes that the abnormal portfolio retums are independently and 
identically distributed. 

*̂ When N is greater than 20, t can be approximated by using / = 05N + Wr^-025N where ŵ  is 
the rth quanfile of a standard normal random variable and r = a = the level of significance. 
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the average of the securities expected disturbance terms conditional on a common 

announcement Eysit ^i,t = l) • 

A test of whether or not the announcement period disturbance term is zero is done 

by testing whether or not the announcement period retum is significantly different from 

the comparison period mean retum. The test statistic^' is t distributed with T, + T2-2 

degrees of freedom. 

Rap - Rep (3.17) 

' " l(r,-i).y?-h(r2-"iM M , ^ 
V T1 + T2-2 Vr, T2 

where Rap = the portfolio's announcement period mean daily (monthly) retum, 

R,p = the portfolio's comparison period mean daily (monthly) retum, 

Ti = the number of portfolio daily (monthly) retums in the comparison period, 

T2 = the number of portfolio daily (monthly) retums in the announcement period, 

Si = the standard deviation of the comparison period mean daily (monthly) return, 

and 

S2 = the standard deviation of the announcement period mean daily (monthly) 

retum. 

" This t test assumes that the true standard deviations for the two periods are equal. 
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When using daily data, an altemative specification of the test of statistical 

significance for armouncement period portfolio retums analyzes the combined two-day 

retum. The null hypothesis becomes that the announcement period two-day period 

portfolio retum is equal to the comparison period two-day portfolio retums. The test 

statistic is Student-t distributed with N-1 degrees of freedom. 

^^R2ap Ricp p j g ^ 

where Rjap = the announcement period mean two-day portfolio retum, 

Ricp = the comparison period mean two-day portfolio retum, 

s = the estimate of the standard deviation of two-day portfolio retums obtained 

from the time series of comparisons period two-day portfolio retums. 

N = number of non-overlapping two-day portfolio retums from the pre-

announcement comparison period. 

Altematively, the Mann-Whitney test can be used to test for a difference in the 

mean retum during the comparison period and the mean retum during the announcement 

period. Let X„ X2, ..., X„ denote the random sample of retums of size n from the 

comparison period and Y„ Y2, ..., Y^ denote the random sample of retums of size m 

from the announcement period, n + m =N. Xj and Ŷ  are ordered from smallest to largest 
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and ranked from 1 to N,̂ ^ Let RfKj) and R(Yj) equal the rank of X̂  and Ŷ . Given few or 

no ties, the test statistic is the sum of the ranks assigned to the comparison period 

retums.^^ The null hypothesis of equal means is rejected if T < a/2 quanfile from the 

Mann-Whitney quantiles or T > l-(a/2) quantile from the Mann-Whitney quantiles for a 

two tail test. For an upper tail (lower tail) test, the null is rejected if T > 1-a quanfile 

(T < a quanfile) from the Mann-Whitney quantiles.^" 

The CPR approach has two advantages over the market model approaches. Since 

the CPR approach does not require the retum on the market portfolio to estimate \x^ „ the 

problems of identifying an appropriate market index and the associated estimation and 

specification errors involved in correctly determining a security retum's specific 

contemporaneous relationship with the market retum do not exist. Also, Brown and 

Wemer (1980) have shown that the CPR approach is at least as powerful as the market 

adjusted approaches. When using daily retum data, the CPR approach is more powerful 

since the significance of the market model approaches, as indicated by the R^ is much 

lower for daily retum data than for monthly retum data. 

*̂ If several retums are equal, the rank of these retums is the average rank that would have been 
assigned to them had there been no ties. 

'̂ If there are many ties, the test statistic is T = 
nm ^M •, i^m 

z.,=\R, 
(N^iy 

N(N-\)^''-' ' 4(N-\) 

°̂ If n or m > 20, then the pth quantile of the Mann-Whintney test statistic can be approximated by 

V. = - i 1 + ^ I—i L where w is the rth quantile of a standard normal random variable and r is 
2 'V 12 

the level of significance. 
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The means adjusted retums model is similar to the CPR approach. This approach 

assumes constant variance and either cross-sectional independence or intertemporal 

independence among individual standardized excess retums. ja, t is estimated in the same 

marmer as in the CPR approach. For each security at any point in time, the standardized 

measure of abnormal return, S Aj „ is calculated. 

SA„ = ̂ ^^^^^ (3.19) 

where s equals an estimate of the standard deviation during the pre-event or 

comparison period. The average abnormal retum of an equally weighted portfolio of the 

securities is 

SA, = ̂ ZSAu (3.20) 

The test statistic to test the null hypothesis that the portfolio mean standardized excess 

retum equals zero is distributed as Student-t with N-1 degrees of freedom. 

SAt 
t = — - (3.21) 

Sp 

ĥ̂ ^̂ ^̂  = Al]^£(^^'-^^F' 

= -k + T CA 

SA= T ^ 

T = the number of days in the pre-announcement period and 

k = the number of days before the announcement date. 
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3.2 A Signaling Theorv for Open-end Mutual Funds 
that Close to New Investors 

At least one financial theory exists for why open-end mutual fiinds close to new 

investors: the "too large" signaling theory. The "too large" signaling theory states that a 

fund manager closes his or her open-end mutual fund because the fund has grown (or 

could grow too large)^' for the fund manager to manage effecfively and efficiently.̂ ^ The 

mutual fund has grown "too large," meaning that the fund has been receiving too much 

cash from investors and the fiand manager cannot temporarily handle the excess cash on 

hand. This theory assumes the following: 

1. The fund manager acts in the best interests of existing fund shareholders. (No 

agency costs exist.) 

2. The fund manager knows the current and future expected investment 

opportunities of the fund better than the capital markets. (Asymmetric information 

exists.) 

3. Investors tend to chase short-term performance by moving their investments 

from lower performing fiinds to higher performing fiands." 

'̂ Several funds, such as Vanguard PRIMECAP, have closed because the fund manager believed 
investors would contribute cash to the fund at such a rapid rate that the fund manager would not have 
enough time to adequately invest the cash given the fund's investment objective and/or strategy. 

" Effective and efficient management refers to the ability of the fund manager to maintain or 
increase the fund's performance given the fund's investment objective and/or investment strategy. 

" Mutual funds are intended to be long-term investments. Many funds charge a redemption fee to 
discourage short term trading and/or limit the number of redemptions per year to at most twelve. This 
suggests that investors tend to chase short-term performance. 
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As investors look for higher performing investments, they tend to move their 

money from lower performing investments, or mutual funds, to higher performing ones. 

They believe that past performance gives an indication of future performance. Even 

though empirical evidence exists that supports, to some degree, persistence in 

performance, the capital markets know that past performance does not guarantee future 

performance. 

For a given investment objective, a concave investment opportunity set exists at 

any point in time that displays decreasing marginal expected retums (see Figure 3.1). 

The fund manager wants to invest in the financial assets that he or she expects will have 

the highest retums first. Then, the assets with the next highest expected retums will be 

selected. The process continues until the last investment made by the mutual fund is 

expected to generate a retum that at least equals the fund shareholders' minimum required 

retum. The fiind manager should not invest in those financial assets where the 

shareholders' minimum required retum exceeds the fund's assets' expected retum. This 

would create a negative net present value investment for the fund, which will reduce the 

shareholders' wealth. 

Because expected retums do not always equal actual retums, a fund may have 

actual performance that exceeds or falls short of the shareholders' minimum required 

retum. Investors will observe the actual performance of the fund and compare this to the 

shareholders' minimum required retum. If the actual performance exceeds the minimum 

retum, then investors will chase this performance, hoping that future actual performance 
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will exceed future minimum required retum. They will move their money from funds 

whose performance did not meet the minimum retum ("bad" quality funds) into funds 

whose performance exceed the minimum retum ("good" quality fijnds). Here, investors 

assign the label "good" and "bad" to the funds based upon actual performance rather than 

on expected future performance. 

As the net investment from investors increase for the good quality fund, the 

"good" fiand manager must find adequate expected investments for the fund. Since all 

fund managers with the same investment objective face the same opportunity set at any 

given point in time, the good quality fund manager has a limited number of investments 

where the expected retum from the investments exceed the fund's shareholders' 

minimum required retum.̂ "* If the fiind manager has exhausted these expected positive 

net present value investments opportunities and he or she still has cash on hand available 

for investment, then the manager must invest the excess cash in negative net present 

value investments. This will reduce the shareholders' wealth. 

As long as the actual performance of the investments exceeds the expected 

performance, investors will continue to make investments in the good quality mutual 

fiind. If the good mutual fund has exhausted the adequate investments, it will find itself 

flooded with cash.̂ ^ To protect the interests of the exisfing shareholders, the fiind 

^̂  Even though two funds may have the same investment objective, the two funds do not 
necessarily have the same shareholder required retum. Thus, what could be a good investment for one 
fund may be a bad investment for the other fund. 

" If the mutual fund was a corporation, the fund would simply repurchase shares or pay a 
dividend to the existing shareholders with the excess cash. But, these options are not available to the 
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manager closes the fiind to new investors, sending the signal to the capital markets that 

the fimd has grovm (or could grow) "too large." Once the fiind manager believes after the 

expected investment opportunifies arrive that he or she can handle the cash flows from 

new investors, the fimd manager will reopen the fiand to new investors. 

At first glance, this signal appears to be a negative signal to the capital markets. 

The fijnd could become "too big" and the actual performance of the fund will fall relafive 

to the fund's expected performance. ^̂  If the actual performance falls below the expected 

performance, investors will label the fund as "bad" quality and redeem their shares. 

However, the capital markets could interpret the signal as being positive. The fimd 

manager wants to inform existing shareholders that, although the actual short-term 

performance of the fiind in the fiiture might be lower than expected, positive net present 

value investments will be available soon that will increase shareholder wealth." But, the 

fiand must have cash on hand available for these investments without resorting to selling 

current good investments. Since investors are assumed to chase short-term performance, 

the fiind manager needs to find a way to keep the excess cash in the fund rather than 

using the cash to redeem shares. The fiind manager signals existing shareholders about 

the future prospects of the fund by closing the fimd to new investors. Existing 

mutual fund manager since mutual funds are financial institutions and not corporations. The mutual fund 
cannot redeem shares at its own request. 

'̂  The actual performance could still be either higher or lower than the expected performance. 

^̂  A fund manager may know of a near future inifial public offering of common stock or a near 
future public offering of debt that is expected to generate a retum greater than the shareholders' required 
return. 
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shareholders will interpret the signal as being positive and not redeem their shares in the 

fund. 

Funds with excess cash on hand and which expect few or no positive net present 

value investments in the near future could send the same signal if the signal has no cost 

associated with it. ^̂  At this point, investors will not be able to distinguish between fiinds 

that have good prospects for the future ("high" quality funds) and those that have no good 

prospects ("low" quality fiands). Only the passage of time will tell which funds were 

"low" quality funds. So, investors will assume that all funds that send the signal have no 

good prospects in the near fiature and they will redeem their shares in the fiands that close. 

Since the high quality funds do not want the investors to redeem their shares, the 

signal must have a cost that prohibits the low quality fiands from mimicking the high 

quality fiinds' signal. As stated earlier, the cost in corporate financial signaling theory 

consists of foregoing current investments to swap equity for debt, pay an unexpected 

dividend or repurchase stock. These actions require cash outlays by the corporations. 

Higher quality firms can afford to send this costly signal and sfill maintain a high level of 

capital expenditures. Lower quality firms cannot duplicate the signal because the cost is 

too high in terms of the capital expenditures that these firms would have to forego. 

" According to The Individual Investor's Guide to Low Load Mutual Funds, the fund 
management fee is generally based upon the assets of the fund under management rather than the 
performance of the fund. The management fee is based upon a sliding scale that decreases as assets under 
management increases. Even though a fund manager knows that his or hers fund does not have good 
prospects for the future, he or she will receive a management fee based upon the excess cash on hand. This 
provides the incentive to the fund manager to send a false signal if the signal has no cost. 
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For the mutual fund "too large" signaling theory, the cost is not quite as intmtive. 

Since fund managers act in the best interest of the existing shareholders, the managers 

seek ways to increase the performance of the fiind. By closing the fund to new investors, 

the high quality fund manager states that the fiand can at least maintain its performance 

level through expected near fiature investments with the excess cash on hand.̂ ^ In 

addition, this fimd manager feels that the fiand will have adequate cash on hand to meet 

the net redemptions of existing investors, if any, while the fund is closed without having 

to borrow or sell the fimd's assets. 

During the period that the high quality fiind is closed, the performance of the fiand 

will increase due to the expected investments. Investors who chase performance will 

observe the increase in the performance of the closed fund. They would like to invest in 

this fimd but they cannot if they do not already own shares in the fiand."*" Why is this 

important? During the time the fiand is closed, the high quality fund manager uses the 

excess cash on hand for expected investments and net redemptions of existing 

shareholders. If an unexpected investment arises, the fund manager might not have 

adequate cash on hand to invest in this security. The fund manager may forego 

purchasing the unexpected investment. Thus, the cost of sending the signal is not 

foregoing expected investments, as it generally is for corporations, but foregoing the 

opportunity of invesfing in unexpected good investments due to the lack of adequate cash 

" And without selling current investments or without net investment by new investors during the 
time the fund is closed. 
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on hand to make the investment because the fiand was not receiving investments from 

new investors. 

Low quality fiands cannot afford to send the signal. Because the low quality fund 

manager expects no good investments in the near future and the fiand has excess cash on 

hand, the fund manager expects the fund's actual performance to fall in the fiature. As 

existing shareholders observe the decrease in performance, they will redeem their shares 

to invest in funds that have better performance. Unless the fund's performance increases, 

the excess cash on hand will fall due to the net redemptions by existing shareholders. If 

an unexpected investment arises, the fund may not have enough excess cash on hand to 

purchase the security. Since the low quality fund manager needs to boost the 

performance of his or her fiind, the manager will sell the lower performing investments of 

the fiand to purchase the unexpected investment. As investors observe the performance of 

the fiand increase, they will begin to contribute to the fund. If performance increases 

enough, the fund may accumulate enough cash to invest in both expected and unexpected 

investments. Thus, the low quality fund manager cannot afford to close his or hers fund 

to new investors because the fund manager cannot forego the opportunity to invest in 

unexpected investments. 

40 Or the fund is closed to all investors. 
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3.3 Data and Hvpotheses 

3.3.1 Data 

Information on open-ended mutual funds that closed to new investors came from 

two different sources: Business Week Mutual Fund Scoreboard and Momingstar. This 

dissertation includes funds that were closed as of the fourth quarter of 1986 and funds 

that closed between the fourth quarter of 1986 and April 1998. Disks from Business 

Week Mutual Fund Scoreboard covered the quarters ended December 1986, March, June 

and December 1987, March and December 1988, June and December 1989, June and 

December 1990, June and December 1991, March, June and December 1992 for equity 

mutual fiinds and the month ended January 1994 for both equity and fixed income funds. 

Disks from Momingstar covered the quarters ended March 1997, March 1998, and the 

months ended August 1993, January 1995 and June and August 1997. Each disk was 

examined and the names of mutual funds classified as closed to new investors were 

collected. 

To verify the information on the disks, each fund classified as closed to new 

investors was contacted by telephone. The date(s) each fiind closed and reopened (if 

applicable) and the reason(s) for closing and reopening (if applicable) were obtained. 

Information on a total of 246 fiind closing events was gathered." Table 3-1 contains a 

list of the mutual fiinds contacted by telephone that closed because the fiind grew (or 

managers expected the fund would grow) "too large" for the fund manager to effecti\cly 
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and efficienfiy manage or the fund grew to a predetermined size. Seventy-eight fiand 

closings were due to the fund growing "too large" and twenty-seven were due to the fiand 

growing to a predetermined size. 

Of the 105 fiand closings, only eighty-nine events will be examined. Six fiands 

had re-opened and closed within same month. This represented thirteen closing events. 

Since this dissertation will examine the monthly performance of open-end mutual funds 

that close to new investors, the author felt that data from funds that re-opened and closed 

within the same month would bias the statistical results. In addition, three of these funds 

invested in municipal bonds. The author eliminated the initial closing of these funds 

since the performance of these fiinds would be measured against the performance of 

equity benchmarks.''^ 

For the remaining funds, the author treated those funds that closed after the 21" 

day of the month as closing in the following month. Funds closing before the 22"'* day of 

the month were treated as being closed in the current month. For instance. Acorn fimd 

closed on July 27, 1990. This fiind was treated as if it closed in August 1990 rather than 

in July 1990. Data on the specific funds will come from Momingstar beginning in 

January 1976 through June 1998. 

"' Some mutual funds have closed to new investors on more than one occasion. Each closing is 
considered a closing event. 

'- As will be noted in section 3.4.2.3, the closed funds will be compared to a control group 
consisfing of funds with similar investment style and objectives. For these municipal bond funds that 
closed to new investors because the fund grew to a predetermined size, only one other municipal bond fund 
with the same investment style and objective existed at the time that the funds closed. The author felt that 
comparing the performance of the closed funds to this other fund would not yield meaningful results. 

71 



3.3.2 Too Large Signaling Theory Hypotheses 

The too large signaling theory has several testable hypotheses. First, if the theory 

is valid, then the funds closed to new investors should experience positive abnormal 

performance prior to closing. ^^ The performance of these funds will be examined from 

seven to twenty-four months prior to closing to determine if positive abnormal 

performance exists. This time period allows for short term as well as long term positive 

abnormal performance to surface. 

The positive abnormal performance seven to twenty-four months prior to closing 

should lead to a positive growth rate in the net cash investment from investors.'*'* Because 

of the increase in the net cash investment, favorable investment opportunities at any point 

in time for the fiind should decrease. This, in tum, will cause the performance of the fund 

to decrease during the six months prior to the fund manager closing the fund to new 

investors. Thus, the markets should observe a decrease in the positive abnormal 

performance during this time period. For the twelve months prior to closing, the fimd's 

performance and growth rate in net cash investment will be examined to determine if the 

performance decreases and the growth rate increases. 

In the six months after the fund has closed, the fund manager should be able to 

maintain the fimd's performance. Closing the fund reduces the amount of net cash 

investment into the fiand. Thus, the manager does not have to worry about where to 

'̂  See section 3.4.2.1 for a description of the calculation of abnormal performance. 
'* See section 3.4.2.2 for a description of the calculation of the growth rate in net cash investment 

from investors. 
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invest the new cash coming in from investors at the same time that he or she worries 

about where to invest the existing excess cash. Once the excess cash has been fially 

invested, the fiind's performance should increase. Again, the performance of the funds 

after they closed will be investigated to ascertain whether or not the pattem in 

performance supports the theory. 

Another way to test the validity of the too large theory involves the use of a 

control group. This control group consists of funds similar in investment strategy and 

objective to the ftmds that close to new investors. The fiinds in the control group have 

not closed to new investors.''^ 

If the "too large" theory is valid, then the performance of the closed group will 

differ from the performance of the control group. The closed groupshould outperform the 

control group during the period seven to twenty-four months prior to closing of the fimds 

to new investors and seven to twenty-four months after closing. The control groupshould 

outperform the closed group from six months prior to six months after the closing of the 

funds to new investors. Why? The reason the closed group closes to new investors is 

because the funds' abnormal performance leads to a "flooding" of cash. The fiand 

managers of the closed group cannot find current adequate investments for their funds' 

excess cash and the performance of their funds fall. So, the fund managers close the 

fiands. Once adequate investments become available for the funds closed to new 

•̂  See section 3.4.2.3 for more detail on the comparison of the performance for the control group 
and the closed group. 
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investors, the funds' performance will increase. This sequence of events should not occur 

for the control group. 

As noted in 3.3.1, some fund managers had a predetermined size for their mutual 

funds. Once a fund reached that predetermined size, the fund manager closed the fund to 

new investors. These fiand managers believed, a priori, that they could not manage their 

funds effectively and efficiently if their fund grew beyond a certain size. Other fund 

managers did not have a predetermined size for their mutual fund. They waited until they 

believed the size of the fund either grew or would grow "too large" for them to manage. 

Should the performance of these two types of funds be different before and after the 

mutual fiands close? The too large theory states that a mutual fiand closes because prior 

positive abnormal performance floods the fund with cash. Some time after the fund 

closes, performance should increase. Do fiands that close because they grew to a 

predetermined size also experience prior abnormal performance and a flooding of cash? 

Does their performance increase after closing? Is there a difference in the change of 

performance for the "too large" group and the predetermined size group across the forty-

nine month period? The "too large" theory does not address these issues, but no 

theoretical argument seems to exist that would state that the performance of the two types 

of fiinds would behave in the same manner. 
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Below are the formally stated the above hypotheses 46 

HI: Positive abnormal performance does not exist in the seven to twenty-four 
months prior to closing for open-end mutual funds that close to new investors versus 
positive abnormal performance exists in the seven to twenty-four months prior to closing 
for open-end mutual funds that close to new investors. 

H2: The growth rate of net cash investment for open-end mutual funds that close 
to new investors is zero or negative for the twelve months prior to closing versus the 
growth rate of net cash investment for open-end mutual fiinds that close to new investors 
is positive for the twelve months prior to closing. 

H3: The performance of the open-end mutual funds that close to new investors 
does not decrease during the six months prior to closing versus the performance of the 
open-end mutual fiands that close to new investors decreases during the six months prior 
to closing. 

H4: The managers of open-end mutual funds that close to new investors cannot 
maintain the funds' performance during the six months after the fimds close versus the 
managers of open-end mutual funds that close to new investors can maintain or improve 
the funds' performance during the six months after the funds close. 

H5: The performance of the open-end mutual funds that close to new investors 
does not increase during the seven to twenty four months after closing versus the 
performance of the open-end mutual funds that close to new investors increases during 
the seven to twenty four months after closing. 

H6: There is no difference in the performance of open-end mutual funds that close 
to new investors and similar fiands that do not close to new investors in the seven to 
twenty-four months prior to closing versus open-end mutual funds that close to new 
investors perform better than similar ftinds that do not close in the seven to twenty-four 
months prior to closing. 

H7: There is no difference in the performance of open-end mutual fiinds that 
close to new investors and similar funds that do not close to new investors in the six 
months prior to and six months after closing versus open-end mutual funds that close to 

^^ Testing of hypotheses 1 through 8 will be done separately for funds that closed because they 
grew "too large" and funds that closed because they grew to a predetermined size. The two groups of 
funds will not be combined for tests of these hypotheses. The reasons for closing, while similar, are 
different enough that combining the two groups would not give meaningful results. 
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new investors perform worse than similar ftinds that do not close in the six months prior 
to and six months after closing. 

H8: There is no difference in the performance of open-end mutual ftinds that 
close to new investors and similar funds that do not close to new investors in the seven to 
twenty-four months after closing versus open-end mutual funds that close to new 
investors perform better than similar ftinds that do not close in the seven to twenty-four 
months after to closing. 

H9: There is no difference in the performance of funds where the fiand manager 
closed the fiind once the fiand grew to a predetermined size and the performance of funds 
where the fiand manager closed the fund without a predetermined cap on the size of the 
fimd from twenty-four months prior to and twenty-four months after closing versus there 
is a difference in the performance of fiands where the fimd manager closed the fiand once 
the fimd grew to a predetermined size and the performance of funds where the fiind 
manager closed the fiand without a predetermined cap on the size of the fimd from 
twenty-four months prior to and twenty-four months after closing. 

HIO: There is no difference in the change in the performance of funds where the 
fiand manager closed the fiind once the fimd grew to a predetermined size and the 
performance of funds where the fiand manager closed the fiand without a predetermined 
cap on the size of the fund from twenty-four months prior to and twenty-four months 
after closing versus there is a difference in the change the performance of funds where the 
fiand manager closed the fiand once the fund grew to a predetermined size and the 
performance of funds where the fiand manager closed the fund without a predetermined 
cap on the size of the fund from twenty-four months prior to and twenty-four months 
after closing. 

3.4 Methodology 

The "too large" signaling theory does not lend itself to the event study 

methodologies described earlier. The methodologies described earlier measure the 

impact of an announcement on a security's price before the announced event takes place. 

For essentially all the fiands surveyed that closed to new investors, the announcement and 

closure dates were identical. Also, the "too large" theory states that past events and 
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fiiture opportunity prospects lead fimd manager to the decision of whether or not to close 

the fimd to new investors. Thus, the activities of the funds over a period of fime need to 

be examined. 

To test for the "too large" theory, the evaluation time period will extend from 

twenty-four months prior to closing to twenty-four months after closing.47 Since the 

data is monthly data, this forty-eight month window around the closure of the fund will 

allow for any abnormal performance, both short-term and long-term to surface. 

3.4.1 Model Specification and Hypotheses 

The hypotheses developed in 3.3.2 will be tested using the cell means analysis of 

variance (ANOVA). Because the observations represent repeated measures for the same 

fund, the observations will have an autocorrelation stmcture. Two assumptions are 

necessary at this point. First, the covariance between observations for the same fund are 

correlated. Second, the covariance stmcture is the same for each fund. The covariance 

stmcture will be tested to determine if significant autocorrelafion exists. If the 

autocorrelation is significant, the models will account for this with an AR(1) 

autocorrelation term. 

The general model for the cell means ANOVA is 

Rit = fi,-^£it 0-2) 
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where Rj, = the response variable = the ith observation for treatment t, 

|a, = parameter for the mean of the response variable for treatment t, and 

8i, = parameter for the error term of the ith observation for treatment t. 

Hypotheses 1,2,6,7 and 8 compare the means in different time periods for one or 

more time periods to zero. This comparison can be stated as a linear combination of the 

means for different periods. In general, the linear combination is ;̂  = Zf=i c, Mi = 0 . For 

instance, one possible linear combination for hypothesis Ic, group l''̂  can be specified as 

1 ̂ -\2,\ +1 J^-u,i +1 J^-\o,i +1 >"-9,i +1 ̂ -i\ +1 >"-7,i = 0. For these hypotheses, the linear 

combination of means will be tested to determine if it equals zero. 

Hypotheses 3, 4, 5, 9 and 10 are a comparison of means in different time periods 

for one or more time periods. These hypotheses have been formulated to specify the 

pertinent questions of interest as a small set of orthogonal contrasts. The contrasts are 

linear combinations of the means of the different time periods. In general, a contrast of 

means of a treatment with p levels is / = Zf..iC,//, where Zf=iC/ = 0. For instance, one 

"̂  Some funds may not have data extending to twenty-four months after closing because the funds 
closed after July 1996 and the data set contains data through the end of June 1998. 

"* This hypothesis states that positive abnormal performance exists for the seven to twelve months 
prior to closing and is shown in section 3.4.4.1. 
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possible linear combinafion for hypothesis 4, group 1"*̂  can be specified as 

(i / . - + 1 /.,^;+1 ̂ 3-+1 ^ - + , ^^^+1 ^f^ +)=0 

The test statisfic to test the null hypothesis that / = / for all of the hypotheses is 

' = ^ (3-23) 

where SEy = J MS ERROR'Lf=\— = standard error. 

, ye SS ERROR 
^^ ERROR = ~T: = mean square error, 

N - p 

SSERROR = Zf==i Zy^i(r,y-7/J = sum of squarcs error, 

p = the number of time periods, 

N = total number of observations for the p time periods, 

Yjj = the jth observation in the ith time period, 

n^ = the number of observations for the ith time period, and 

the "dot" subscrip notation implies summation over the subscript that it replaces. 

49 This hypothesis states that performance does not change between the six months prior to closing 
and the six months after closing and is shown in section 3.4.4.1. 
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For the hypotheses set forth in this dissertation, y = 0. The test statisfic is Student-t 

distributed with (N-p) degrees of freedom. The PROC MIXED procedure in S AS will be 

used. The procedure will be modified, if necessary, for the autocorrelation stmcture 

present for each closed fund. 

3.4.2 Description of the Variables 

Testing the hypotheses described in section 3.3.2 of this chapter requires three 

separate response, or dependent, variables: abnormal performance,^" the growth rate in 

net cash investment and the difference in the performance of the closed group and the 

control group. Each of these variables, and their calculations, are described below. 

3.4.2.1 Abnormal Performance 

Assume the stochastic process generating fund retums is 

^ u = /̂ ,V + ^/,/ (3.24) 

where R^, = the retum on fund i at time t, 

l̂ i, = the non-stochastic market determined function of the assumed asset pricing 

model, 

£ij = Stochastic disturbance term representing both market wide and fund specific 

effects. 
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E[£i,t) = 0 and cov[?, ;,£-,̂ ,_i) = 0 for all i and t. 

To assess the abnormal performance of the fund, Sji needs to be separated from 

the retums by subtracting out an estimate of iij,. The conventional approach to estimating 

|j,it requires the estimation of a security's risk. The market model gives an estimate of a 

security's systematic risk. The use of the market model assumes that the retum 

generating process is stationary and multivariate normal. 

Rij = ai + ̂ .R^, + eij (3.25) 

The Standard and Poor's 500 index (S&P 500) will serve as a proxy for the market. 

Because some funds in the dissertation invest in firms whose risk characterisfics 

differ greafiy than the risk characterisfics of the S&P 500, a Wilshire series of 

benchmarks will be used as the index. While the Wilshire indices are not as commonly 

used as other market indexes have been, several studies have discussed and/or used a 

Wilshire index. Fortune (1998) found that the Dow Jones Industrial Average, S&P 500 

and the Wilshire 5000 indexes are similar and capture movements in different segments 

of the markets. Haugen and Baker (1991) examine the relafive efficiency of the Wilshire 

5000 and found that a low-volatility stock portfolio generated higher retums than the 

Wilshire 5000. Collins and Fabozzi (1990) state that the Wilshire 4500 may have 

5° Another variable that can be used to test for changes in performance is the Sharpe measure 
given in Equation 2.20. Although the Sharpe measure is not an abnormal performance measure, it does 
give a measure of relative performance. 
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advantages over other market indexes in administrative and transactions costs. Malkiel 

(1996) states that he believes that the best general U.S. index is the Wilshire 5000 in the 

6'*' edition of his book A Random Walk Down Wall Street. 

Momingstar classifies each fund into one of nine investment styles based upon the 

fund's investment methodology and the size of the company in which it invests. The 

three types of investment style are growth oriented, value oriented and a combination of 

growth and value oriented (or blended). The three company sizes are small cap, mid cap 

and large cap. Wilshire publishes six indexes that correspond to the Momingstar 

classificafions: large cap growth, large cap value, mid cap growth, mid cap value, small 

cap growth and small cap value. For funds classified as blended, an average of the 

growth and value index for the appropriate size will be used, jâ , will be estimated with 

the Wilshire indexes by substituting the appropriate Wilshire index for the market retum 

in Equation 3.25. 

Monthly retum data '̂ for the sixty months prior to the evaluation period will be 

used to estimate the systematic risk, or beta, of the ftinds. Systematic risk will be 

esfimated on a rolling basis. That is, beta will be calculated for months t = -84 to t = -25 

for esfimating the abnormal performance of month t = -24. For month t = -23, beta will 

be calculated for months t = -83 to t = -24. This process will allow for any non-

stationarity of beta in evaluafing the abnormal performance of the ftind during the 

5' The retums used will not be adjusted for any loads or redemption fees that investors pay for 
funds that charge such loads and fees. 

82 



evaluafion period. Once the systematic risk has been estimated from 3.25, fa;, can be 

estimated using a one-parameter model. 

fii^t = di + p^Rj^, (3.26) 

where R-, represents the retum on the appropriate index. Once jU has been 

calculated, the disturbance term ?,,, is estimated. 

^u = Ru-{d^ + fi.Rjj) (3.27) 

This disturbance term represents the abnormal performance of the fund. 

3.4.2.2 Grovs^h rate in Net Cash Investment 

The growth rate in net cash investment will be calculated based upon Gmber's 

(1996) calculation of the net cash flow from investors into the fund. The net cash flow 

from investors into a fund is given by: 

ANAVt = NAVt- NAVt-x = RNAVt + NCFt 

RNAVt = NAVt-\*Rt (3-28) 

NCFt=t^AVt-RNAVt 

where ANAV, = the change in the net asset value of the fund during the rth month, 

NAVt = the net asset value of the fiind at the end of the rth month, 

NAV,., = the net asset value of the fund at the beginning of the rth month. 
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RNAV, = the portion of the change in the net asset value of the fund during the rth 

month that is attributed to the retum eamed by the fund during the rth 

month, 

NCF, = the portion of the change in the net asset value of the fund during the rth 

month that is attributed to the net cash investments from shareholders into 

the fiind during the rth month, and 

Rt = the retum for the rth month. 

Equation 3.29 measures the growth rate in new cash flows, GNCF. 

^ ^ ^ I«=iiVCF^ (3.29) 

where t = -7 or -12. This calculation shows how the net cash investment over a 

six-month period compares to the net asset value of the fund at the beginning of the six-

month period. 

3.4.2.3 Difference in the Performance of the 
Closed Group and the Control Group 

The control group consists of funds similar in investment styles and objective to 

the fimds that close to new investors. The fiands in the control group have not closed to 

new investors. For instance. Aim Aggressive closed in May 1994. In 1994, this fund had 

a small blend equity style and a small growth Momingstar category." All funds not 

52 The equity style and Momingstar category came from Momingstar. 
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closed to new investors from May 1992 to May 1996 with a small blend equity style and 

a small growth Momingstar category were included in the control group for Aim 

Aggressive. 

To determine if the closed group behaves differently from the control group, the 

difference in the performance of the two groups will be examined. Specifically, the 

difference is measured by 

Dt = Ri,t-Ric,t (3.30) 

where R̂ ^ equals the retum of fund i at time t and ^,^, equals the average of the 

retums of the funds in the control group corresponding to fiand i at time t. Since the ftinds 

in the control group and the closed fiind have the same risk characteristics, the difference 

in the performance of the two groups controls for risk. 

3.4.3 Notafion 

The following notation will be used for the tesfing of the ten hypotheses listed in 

Section 3.3.2. 

t = a fime index that represents the number of months from the month of closure, t = 0 

for the month of closure, t < 0 represents the number of months prior to closure, t > 

0 represents the number of months after closure. 

g = 1 for fiinds that closed because they grew (or the manager expects will grow) "too 

large" and 2 for funds that closed when they grew to a predetermined size. 
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i = the individual fiand. 

AP,gi = the abnormal performance as measured by the disturbance term in Equation 3.27 

at time t for fund i in fund group g. 

GNCF,gi = the growth rate in net cash flow as calculated in Equation 3.29 at time t for 

fimd i in fund group g. 

Dt g i = difference in performance of the closed fiand i at time t in group g and the average 

of the retums of the fiands in the control group corresponding to fund i at time t as 

calculated in Equation 3.30. 

p-^t g = the parameter estimate for the mean abnormal performance at time t in fund group 

g-

ÎGNCF̂^ ^ the parameter estimate for the growth rate in net cash flow at time t in ftind 

group g. 

|a°j = the parameter estimate for the mean difference in performance of the closed fiand i 

at fime t in group g and the average of the retums of the fiands in the control group 

corresponding to fund i at time t. 

8̂ ,̂ i = the parameter estimate for the error term associated with abnormal performance at 

time t for fund i in fund group g. 

gGNCF̂  i = the parameter estimate for error term associated with the growth rate in net cash 

flow at time t for fiind i in fund group g. 
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£ t,g,i - the parameter estimate for the error term associated with the difference in 

performance of the closed fiind i at time t in group g and the average of the retums of 

the funds in the control group corresponding to fund i at time t. 

3.4.4 Hypotheses 

The hypotheses developed earlier will be tested by esfimating three different 

models, one for each response variable. 

3.4.4.1 Hvpotheses 1. 3 through 5, 9 and 10 

Hypotheses 1 and 3 through 5 address the performance of the closed funds before 

and after closing to new investors. Hypotheses 9 and 10 focus on the difference in 

performance for the two groups of closed funds. The following model will be estimated. 

^Pt,s,i = ^Z-^sf,ii (3.31) 

where t = -24 through t = +24. This model will estimate the monthly mean 

abnormal performance at time t for fund group g. The model will generate a total of 

ninety-six means, forty-eight for each group g. Month 0 will be eliminated since the 

performance in this month is not relevant to the theory. 

Hypothesis 1 focuses on the performance of the fiand from t = -24 through t = -7. 

This time interval will be broken down into three subsets to capture long-term abnormal 

performance over an eighteen month period (t = -24 through t = -7), medium-term 

abnormal performance over a twelve month period (t = -18 through t = -7) and short-term 

abnormal performance over a six month period (t = -12 through t = -7). The objective of 
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these subsets is to determine how far back does the abnormal performance surface. 

Below are the null and altemative hypotheses for the three subsets. 

Hla: I7Z_24MZ = 0 versus Z'U,^Z > 0 • 

Hlb: Z7Z_,8A,'̂ ; = 0 versus S , - J - , 8 < > 0 . 

Hlc: S 7 Z - u < = 0 versus Z^I-n/^'^ > 0. 

Hypothesis 3 addresses the performance for the six months prior to closing. To 

determine if the performance for this six-month period changed from the preceding 

eighteen-month period, three sets of comparisons will be made. The performance from 

t = -7 through t = -1 will be compared separately to the performance from t = -24 through 

t = -7, t = -18 through t = -7 and t = -12 through t = -7. Testing of this hypothesis using 

the three subsets will determine how the fund performed in the six months prior to 

closure versus the performance of the fund in seven to twenty-four months prior to 

closure. Below are the null and altemative hypotheses for the three subsets. 

H3a: Z 7 l - 2 4 < = l 7 i - 6 < versus S 7 Z _ , 4 < > S 7 i - 6 < . 

H3b: l:-;U,^,Z = ^~.U^^Z ^̂ ŝus Z-;UnZ,>^'.'-K -g 

H3c: Z 7 l . , 2 < = ^-,UMZ versus ^lU^Z>U-,MZ• 

Hypothesis 4 centers on the performance for the six months after closing. Here, 

the performance for this six-month period will be compared to the performance for the six 

months prior to closing. Below are the null and altemative hypotheses. 
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H4: I 7 i _ , n Z = l:U^iZ versus Z7i-6MZ * ^-x^• 

Since the theory states that the performance should not change in the six months after 

closing, failing to reject the null hypothesis is anficipated. 

Hypothesis 5 focuses on the performance of the fimd from t = 7 through t = 24 

and how it changed from the performance from t = 1 through t = 7. To determine if the 

performance for this eighteen-month period changed from the preceding six-month 

period, three sets of comparisons will be made. The performance from t = 1 through t = 6 

will be compared separately to the performance from t = 7 through t = 12, t = 7 through 

t = 18 and t = 7 through t = 24. Tesfing of this hypothesis using the three subsets will 

determine how the fiind performed in the six months after to closure versus the 

performance of the fund in seven to twenty-four months after to closure. Below are the 

null and altemative hypotheses for the three subsets. 

H5a: Z ! ^ , < = ̂ UKl versus H^I.MZ > 2 - = . < • 

H5b: ! ! ! , < = ! ? „ < versus Z ! « , < > ! ? = , < . 

H5c: I ? f ,< = !?=,< versus T]t.MZ>^l<< ,8 

Hypothesis 9 makes a comparison between the performance of funds in group 1 

(grew "too large") and group 2 (grew to a predetermined size). In this hypothesis, only 

the performance between the two groups will be compared. Comparisons will be made in 

six and twelve month increments for the time period t = -24 through t = 24. A total of 
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twelve sub-periods exist for this hypothesis. Below are the null and altemative 

hypotheses for the twelve subsets. 

H9a: ZlL%, pf^ = ^^^'-2. MZ versus I^i'.j^ K' * ^Zu ^^Z • 

H9b: S 7 i ! , 3 < = Y:,tn^^Z versus Z 7 i ! , 3 < * ^JI'-UMZ-

H9c: I7 i i , MZ = Tjll, MZ versus Zl'l, MZ * ^jH, MZ • 

H9d: I 7 f _ , < = l 7 l , < versus S7f-i/ ' ,T^Sr^,/ ' , ' ! ' • 

H9e: E L , < = l t , < versus HU^Z *I.UMZ • 

H9f: Z^^.MZ = ni^K' versus l ! ^ , < * l^^.^Z • 

^ ^ g - ^/=13>"/,l =^t = l3^t,2 v e r s u s 2.,=i3>",i '^ 2.^ = 13/"/,2 • 

n.yn. z./=i9A /̂j -2^t=\9f^t,i versus Z.,=i9y"/i ^ Lt^\<jMt,i -

nyi. z./=_i3/^,i -^t=-uf^t,2 versus Z.,=_i3y",i "^ Lt^-u/^t^. 

H9j: S7i!, /',T = I7i'-i / ' u versus ^-.'l.nZ * S7i!, / / , t . 

H9k: I}^^^'Z = ̂ li<2 versus E ! ^ , < * Z!^,//,'^^'-

UOl. y24 , ,^/ ' v 2 4 , ,^/ ' ,,^^o„o y24 „ ' ^ ^ ^ V 2 4 ,,AP 

H91. 2.,=i3//,i =2./=i3/^/,2 versus l.t=u/^t,\ '^^t=ul^t,i-

Hypothesis 10 makes a comparison between the performance of funds in group 1 

(grew "too large") and group 2 (grew to a predetermined size). In this hypothesis, only 

the changes in performance between the two groups will be compared. The changes in 

performance for hypotheses 3 through 5 for group 1 will now be compared to the changes 
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in performance for hypotheses 3 through 5 for group 2. The purpose of this hypothesis is 

to determine if there is not only a difference in the performance between groups 1 and 2 

at any point in time but also to determine if there is a difference in the change in 

performance between groups 1 and 2. Below are the null and altemative hypotheses. 

HlOa: l 7 l -24<-S7=-6 /^u -S - -24 /^ ' 2 - l 7 i -6 / ^a versus 
y-7 / / - ^ ^ - y - i / / ' ^ ^ ^ y - 7 ,,^^ y - i n"^^ 

HlOb: ZrI-18/^M -I7i-6^M = T;U,^Z-^tU^t'i versus 
y - 7 , / ^ ^ _ y - i / / ^ ^ ^ y - 7 ,,^/' y - i n^^ 

2-/=-18y"/,i -Z./=-6>",,l '^ ^ / = -18-"/,2 ^t^-eh^t,l 

HlOc: l7l-,8/'M - l7i -6/ 'M = 2:7l-,8-",'!2 - ^ I U M Z versus 
-7 ../<? >--l .,AP , V--7 , .^/ ' v - 1 ,,^P 

HlOd: Z 7 i - 6 / ' M - 2 : f = , < = I , " i - 6 < - I t . / ' , ' ! ' versus 

HlOe: Y.%nZ-^l-^<^=^''^<2-^l-^^^Z versus 

Vl2 ,,AP Y 6 , , > < ^ ^ V 1 2 „ ^ / ' _ y 6 ^^/ ' 

HlOfi 
Vi8 ,,^/' v6 /,'^/'_vi8 ,/^^_y6 //'̂ ^ versus Lt=iMt,\ ~^t=iMt,i =l^t=i^t,2^^=^^t,2 versus 

HlOg: Z ? l , < - l t , / ' , ' : f = 2?' '^ '2-2:?=,/ ' , l2 versus 
V24 ,,AP y 6 ,,/</' , v 2 4 / / ' ^ ^ _ y 6 n^^ 

3.4.4.2 Hvpothesis 2 

Hypotheses 2 states that if the theory is valid, then fiands that close to new 

investors should experience a positive growth rate in the net cash investment from 
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investors in the twelve months prior to closing to new investors. The following model 

will be estimated to examine the growth rate in net cash investment. 

GAfCF,,, = /i°f^ + ^f;^f (3.32) 

where t = -12 through t = -1. This model will esfimate the monthly mean growth 

rate in net cash investment from new investors at time t for fund group g. The model 

will generate a total of ninety-six means, forty-eight for each group g. 

To examine the behavior of the growth rate in net cash investment from investors, 

two sub-periods will be used: t = -12 through t = -7 and t = -7 through t = -1. The growth 

rate for each sub-period as well as the change in the growth rate from one sub-period to 

the next will be tested to determine if it is statistically positive. Below are the null and 

altemative hypotheses. 

TTo ..GNCF f. .,GNCF ^ r, 

H2a: M-\2,g = 0 versus M-\2,g >0. 

H2b: /.?,̂ f = 0 versus/.°^f>0. 

H2c: MZ' - /'-S = 0 versus M^" " ̂ %Z > 0 • 

3.4.4.3 Hvpotheses 6 through 8 

These three hypotheses concem the difference in performance between the closed 

group and the control group. If the "too large" theory is valid, a difference in 

performance at various points in time should exists. The following model will be 

estimated. 
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E^^,gJ = Kg + ^L' (3.33) 

where t = -24 through t = +24. This model will estimate the monthly mean 

difference in performance between the closed group and the control group at time t for 

fiind group g. The model will generate a total of ninety-six means, forty-eight for each 

group g. 

Hypothesis 6 focuses on the difference in performance between the closed group 

and the control group from t = -24 through t = -7. This time interval will be broken down 

into three subsets to capture long-term differences over an eighteen month period (t = -24 

through t = -7), medium-term differences over a twelve month period (t = -18 through 

t = -7) and short-term differences over a six month period (t = -12 through t = -7). The 

objective of these subsets is to determine how far back does the difference in performance 

between the closed group and the control groupsurface. Below are the null and 

altemative hypotheses. 

H6a: Jl;l_24ju^^ = 0 versus Z7Z_24/^,^g>0. 

H6b: Z7J-i8/^^g = 0 versus Z;UsM^,g > 0. 

H6c: ZjLn M^^g = 0 versus ZjLn ^Ig > 0 • 

Hypothesis 7 addresses the difference in performance between the closed group 

and the control group in the six months prior to and the six months after closing the fiind 

to new investors. Below are the null and alternative hypotheses. 

H7a: Z7i-6/^^^ = 0 versus 'L7LeM^,g < 0-
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H7b: Zf.i 1^1^ = 0 versus If.,//,^^ < 0. 

Hypothesis 8 centers on the difference in performance between the closed group 

and the control group for the seven to twenty four months after the funds close to new 

investors. This time interval will be broken down into three subsets to capture long-term 

differences over an eighteen month period (t = 7 through t = 24), medium-term 

differences over a twelve month period (t = 7 through t = 18) and short-term differences 

over a six month period (t = 7 through t = 12). The objective of these subsets is to 

determine if closed funds perform differently after the funds have been closed for at least 

six months. Below are the null and altemative hypotheses. 

H8a: T]l-! juf^g = 0 versus 1)^7 juf,g > 0. 

H8b: Z!!^ juf,g = 0 versus Ij^y juf^g > 0. 

H8c: Z?!7 M^,g = 0 versus Jl^t-j ̂ l^ > 0. 
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Dollars 
t=l 

Z O Y Q A 
Dollars 

t=0 

Figure 3.1: The Investment Opportunity Set 

The investment opportunity line (Line AB) indicates the 
investment in and retums from investing in assets. Due to 
diminishing retums, its slope becomes flatter with each 
additional investment taken on. 0 to A represents the total 
amount of money available for investment at time t = 0. 
The best investment is Y. Y requires a capital investment of 
A-Yo at time t = 0 and will generate cash flows of Y,-0 at 
time t = 1. The next best investment is Z. Z requires a 
capital investment of Yo-Zgat time t = 0 and will generate 
cash flows of Z,.Yi at time t = 1. 
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la: AP = 0 versus AP > 0 

lb: AP = 0 versus AP > 
0 

lc:AP = 0 
versus AP 

>0 

H F ^ 
3a: difference in AP = 0 versus difference AP > 0 

X̂  
3b: difference in AP = 0 versus 

difference in AP > 0 
X-

3c: difference in AP = 0 
versus difference in 

AP>0 

-24 to-19 -18to-13 -12 to-7 -6to-l 1 to 6 7 to 12 13 to 18 19 to 24 

4: difference in AP = 0 versus 
difference in AP > 0 

^ k ^ ^ 
5a: difference in AP = 0 versus difference AP > 0 

^ k ^ k 

5b: difference in AP = 0 versus 
difference in AP > 0 

^ k ^ k 

5c: difference in AP = 0 
versus difference in 

AP>0 

Figure 3.2: Hypotheses 1, 3 and 5 

This figure show a graphical representation of hypotheses 1, 3 and 5. These hypotheses look at the 
abnormal performance (AP) before and after the open-end mutual funds close to new investors for the "too 
large" group and the predetermined size group separately. 
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-24 to -19 •18 to-13 -12 to-7 -6to-l 1 to6 7 to 12 13 to 18 19 to 24 

9a: 
difference 
in AP = 0 

versus 
difference 
in AP > 0 

9b: 
difference in 

AP = 0 
versus 

difference in 
AP>0 

9c: 
difference 
in AP = 0 

versus 
difference 
in AP > 0 

9d: 
difference in 

AP = 0 
versus 

difference in 
AP>0 

Figure 3.3: Hypothesis 9 

This figure shows a graphical representation of hypotheses 9a through 9d. These hypotheses compare the 
abnormal performance (AP) of the "too large" group to the predetermined size group before the open-end 
mutual funds close to new investors. 
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24 to-19 -18 to-13 •12 to-7 -6to-l 1 to 6 7 to 12 13 to 18 19 to 24 

9e: 
difference in 

AP = 0 
versus 

difference in 
AP>0 

9f: 
difference in 

AP = 0 
versus 

difference in 
AP>0 

9g: 
difference in 

AP = 0 
versus 

difference in 
AP>0 

9h: 
difference 
in AP = 0 

versus 
difference 
inAP>0 

Figure 3.3 (continued) 

This figure shows a graphical representation of hypotheses 9e through 9h. These hypotheses compare the 
abnormal performance (AP) of the "too large" group to the predetermined size group after the open-end 
mutual funds close to new investors. 
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9i: difference in AP = 0 
versus difference AP > 0 

9j: difference in AP = 0 
difference in AP > 0 

7 to 12 

9e: difference in AP = 0 
versus 

difference in AP > 0 

13 to 18 19 to 24 

9g: difference in AP = 0 
versus 

difference in AP > 0 

Figure 3.3 (confinued) 

This figure shows a graphical representation of hypotheses 9i through 91. These hypotheses compare the 
abnormal performance (AP) of the "too large" group to the predetermined size group before and after the 
open-end mutual funds close to new investors. 

< •^^ 
10a: difference in AP = 0 versus difference AP > 0 

- • 

-tf ... ^ -^ ^ 
10b: dif 

di 
ference in AP = 0 versus 
Terence in AP > 0 

^ 

10c: difference in AP = 
versus 

difference in AP > 0 

0 

-24 to-19 •18 to-13 1 to 6 7 to 12 13 to 18 19 to 24 

lOd: difference in AP = 0 versus 
difference in AP > 0 

^F^ 
lOe: difference in AP = 0 

versus 
difference in AP > 0 

• 4 = 
lOf difference in AP = 0 versus 

difference in AP > 0 

lOg: difference in AP = 0 versus difference AP > 0 

Figure 3.4: Hypothesis 10 

This figure shows a graphical representation of hypotheses 10a through lOg . These hypotheses compare 
the difference in abnormal performance (AP) of the "too large" group to the predetermined size group 
before and after the open-end mutual funds close to new investors. 
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-24 to-19 -18 to-13 

2a: GNCF = 0 versus 
GNCF >0 

2b: GNCF = 
0 versus 

GNCF >0 

- • ^ 
2c: difference in 
GCNF = 0 versus 

difference in GNCF > 0 

Figure 3.5: Hypothesis 2 

This figure shows a graphical representation of hypotheses 2a through 2c. These hypotheses examine the 
growth rate in net cash flow from investors (GNCF) before closing for the "too large" group and the 
predetermined size group separately. 

< • 
6a: D = 0 versus D > 0 

-4 w 
6b: D = 0 

versus D > 0 
^ ^ 

6c:D = 0 
versus 
D > 0 

7a: D = 0 
versus 
D < 0 

-24 to-19 •18 to-13 -12 to-7 

^ ^ 
7b:D = 0 

versus 
D<0 

^ ^ 
8a: D = 0 

versus 
D>0 

^ ^ 
8b: D = 0 versus 

D>0 
^ ^ 

8c: D = 0 versus D > 0 

Figure 3.6: Hypotheses 6 through 8 

This figure shows a graphical representation of hypotheses 6 through 8. These hypotheses examine 
difference in performance between the open-end mutual funds that close to new investors and a portfolio of 
funds with the same investment style and objective as the closed funds that were not closed during the 
evaluation period for the "too large" group and the predetermined size group separately. 
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Table 3.1: Listing of Open-Ended Mutual Funds 
Closed to Investors 

This table shows a listing of the open-end mutual funds that closed to new investors used in 
this dissertation. The investment styles are s-small cap, m-mid cap, l-large cap, v-value, g-
growth and b-blend at the time funds closed per Momingstar. Group 1 represents funds 
that because the fund manager believed the fund did or would grow "too large" and group 2 
represents funds that grew to a predetermined size. Funds reopened because a-the fund 
increased its staff size, b-the fund became more manageable, c-the fund size was depleted, 
d-the fund needed to replenish its cash. N/A means the fund had not reopened as of June 
30, 1998. 
Fund 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

Fund name 
Acorn Fund 

Acorn International 

AIM Aggressive Growth 

Ariel Growth 

Babson Enterprise 

CGM Capital Development 

FAM Value 

FAM Value 

FAM Value 

Fidelity Contraftind 

Fidelity Growth & Income 

Fidelity Low-Priced Stock 

Fidelity Low-Priced Stoci< 

Fidelity Low-Priced Stock 

Fidelity Magellean 

Firstar MicroCap Instl 

Firstar MicroCap Ret 

Franklin Balance Sheet Invmt 

Franklin MicroCap Value I 

Hancock Regional Bank A 

Hancock Regional Bank B 

Harbor International 

Heartland Small Cap Contrarian 

Heartland Value 

Ivy International A 

Ivy International B 

Ivy International C 

Janus Overseas 

Janus Twenty 

Janus Venture 

Lindner Dividend Inv 

Longieaf Partners 

Longieaf Partners Small Cap 

MAS Small Cap Value 

MAS Value Instl 

Montgomery Emerging Growth R 

Investment 
style 
SG 

SG 

SB 

SV 

SV 

SB 

SV 

SV 

SV 

LB 

LB 

LB 

MV 

LB 

LB 

SG 

SG 

SV 

SV 

MV 

MV 

LV 

SV 

SV 

LV 

LV 

LV 

LG 

LG 

SB 

MV 

MB 

SV 

SV 

LV 

SB 

Close Gro 
7/27/90 1 

2/11/94 1 

5/2/94 1 

4/1/90 1 

1/31/92 1 

12/31/85 1 

3/6/92 1 

2/9/93 1 

12/3/93 1 

4/3/98 1 

4/3/98 1 

3/6/92 1 

2/9/93 1 

4/3/98 1 

9/30/97 1 

Dec-95 1 

Dec-95 1 

1/31/96 1 

7/5/96 

3/15/97 

3/15/97 

9/10/93 

10/1/97 

7/1/95 

4/18/97 

4/18/97 

4/18/97 

4/20/98 

2/12/93 

9/30/91 

3/4/93 

9/15/95 

8/5/97 

9/30/94 

3/7/97 

8/15/95 

up Open 
11/16/95 

11/16/95 

7/17/95 

10/1/95 

N/A 

N/A 

5/29/92 

9/19/93 

3/23/94 

N/A 

N/A 

5/29/92 

9/19/93 

N/A 

N/A 

7/15/97 

7/15/97 

N/A 

N/A 

N/A 

N/A 

1 N/A 

1 N/A 

1 N/A 

1 N/A 

1 N/A 

1 N/A 

1 N/A 

1 11/1/95 

1 N/A 

1 11/1/93 

1 N/A 

1 N/A 

1 N/A 

1 1/1/98 

1 N/A 

Reason 
a 

a 

d 

a 

b 

b 

a 

b 

b 

d 

d 

b 

b 

b 
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Table 3.1 (continued) 

Fund 
No. Fund name 

37. Montgomery Small Cap R 

38. Morgan Stanley Inst Emg MktA 

39. Morgan Stanley Inst IntI EqA 

40. Mutual Discovery Z 

41. Mutual Qualified Z 

42. Mutual Shares Z 

43. Neuberger & Berman Genesis 

44. New England Growth A 

45. Newport Tiger T 

46. Northstar High Total Retum A 

47. Northstar High Total Retum B 

48. Northstar High Total Return C 

49. Oakmark Small Cap 

50. PIMCo Opportunity A 

51. PIMCo Opportunity C 

52. Putnam High Yield Adv A 

53. Putnam High Yield Adv B 

54. Putnam High Yield Adv M 

55. Putnam New Opportunities A 

56. Putnam New Opportunities B 

57. Putnam New Opportunities M 

58. Putnam High Yield Trust A 

59. Putnam High Yield Trust B 

60. Putnam High Yield Trust M 

61. Quantitative Small Cap Instl 

62. Quantitative Small Cap Ord 

63. Seligman Communicate&Info A 

64. Seligman Communicate&Info D 

65. Sequoia 

66. SoGen Intemational 

67. Stein Roe Capital Opport 

68. Strong Common Stock 

69. T. Rowe Price New Horizons 

70. T. Rowe Price Small-Cap Val 

71. Vanguard Primecap 

72. Vanguard Primecap 

73. Vanguard Windsor 

74. Vanguard Windsor 

75. Artisan Small Cap 

76. Fidelity New Millennium 

77. Kemper Retirement I 

78. Kemper Retirement II 

79. Kemper Retirement III 

80. Kemper Retirement IV 

Investment 
style 
SG 

MB 

LV 

SV 

MV 

MV 

MV 

LG 

LG 

SV 

SV 

SV 

SV 

SG 

SG 

SB 

SB 

SB 

LG 

LG 

LG 

SV 

SV 

SV 

MG 

MG 

MG 

MG 

LB 

MV 

MG 

MB 

MG 

SC 

LV 

LV 

MV 

MV 

SV 

MG 

LG 

LG 

MG 

MG 

Close Group Open 
3/6/92 1 

May-97 1 

Jun-93 1 

Jul-93 1 

Jun-89 1 

Jun-89 1 

3/6/98 1 

8/1/92 1 

4/30/95 1 

4/30/97 1 

4/30/97 1 

4/30/97 1 

Jun-97 1 

12/31/92 1 

12/31/92 1 

1/31/98 1 

1/31/98 1 

1/31/98 1 

6/23/97 1 

6/23/97 1 

6/23/97 1 

1/31/97 

1/31/97 

1/31/97 

Mar-95 

Mar-95 

6/30/95 

6/30/95 

Dec-82 

Jan-94 

9/30/96 

3/19/93 

6/18/96 

3/1/96 

Mar-95 

4/21/98 

5/15/86 

5/10/89 

2/28/96 

5/15/96 

8/29/90 

3/9/92 

1/14/93 

11/12/93 

N/A 

N/A 

N/A 

Jun-95 

Apr-94 

Apr-94 

N/A 

2/28/97 

N/A 

N/A 

N/A 

N/A 

N/A 

1/20/97 

1/20/97 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

1 N/A 

I N/A 

1 JuI-96 

1 Jul-96 

1 1/29/96 

1 1/29/96 

1 N/A 

1 Feb-95 

1 3/31/97 

1 1/1/97 

1 N/A 

1 N/A 

1 10/31/96 

1 N/A 

1 1/3/89 

1 N/A 

2 N/A 

2 N/A 

2 N/A 

2 N/A 

2 N/A 

2 N/A 

Reason 

b 

b 

b 

b 

d 

d 

b 

b 

b 

b 

b 

b 

g 

b 

d 
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Table 3.1 (continued) 

Fund 
No. 

81. 

82. 

83. 

84. 

85. 

86. 

87. 

88. 

89. 

Fund name 
Kemper Retirement V 

Merger 

Nicholas Limited Edition 

Skyline Special Equities 

Skyline Special Equities 

Van Kampen Amer Cap Growth A 

Van Kampen Amer Cap Growth B 

Van Kampen Amer Cap Growth C 

Wasatch Aggressive Equity 

Investment 
style 
LB 

MG 

SB 

SV 

SV 

MB 

LV 

MV 

SB 

Close 
4/28/95 

6/1/96 

11/25/91 

Dec-92 

Jan-97 

3/15/97 

3/15/97 

3/15/97 

7/15/95 

Group 
2 

2 

2 

2 

2 

2 

2 

2 

2 

Open 
N/A 

N/A 

1/3/95 

May-96 

N/A 

N/A 

N/A 

N/A 

N/A 

Reason 

c 

c 
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CHAPTER IV 

EMPIRICAL RESULTS 

As a whole, the data does not support the "too large" signaling theory. While 

some support exists for the theory, there is more evidence to contradict the theory than 

there is to support it. Sections 4.1, 4.2 and 4.3 provide the empirical results for the 

abnormal performance, growth rate in net cash flow and the difference in performance of 

the closed funds and the control portfolios, respectively. 

4.1 Abnormal Performance 

Table 4.1 provides the monthly means of abnormal performance for both the "too 

large" group and the predetermined size group using both the S&P 500 index and the 

appropriate Wilshire benchmark indexes. Most of the monthly means are not statistically 

different from zero. 

Table 4.2 provides a listing of the betas, size and number of securities held by the 

mutual funds. The betas given by Momingstar are for each fund as of June 1998. 

Momingstar uses the S&P 500 index as a proxy for the market portfolio and uses data for 

thirty-six months to generate its betas. The S&P 500 and Wilshire betas were generated 

by equation 3.26 of Chapter III in this dissertation. Since potentially forty-eight betas 

were generated for each fund (twenty-four before closing and twenty-four after closing) 

by equation 3.26, the betas shown in Table 4.2 are an average of the betas generated for 

each fund. 
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While several betas calculated for this dissertation were similar to the Momingstar 

betas, some differences in betas exist. Theoretically, betas are non-stationary, so the 

differences should not exist. But, Kon (1976) noted that betas can display non-

stationarity. None of the betas calculated in this dissertation used monthly data from July 

1995 to June 1998, the time period that Momingstar used to calculate its betas. Betas for 

this dissertation used monthly data from January 1976 to May 1998, depending upon 

when the performance evaluation period for each fund began. If betas are non-stationary, 

then the use of different time periods can result in different betas. 

In addition, changes in the composition of the fund can have an impact on the 

fund's beta, creating the non-stationary betas. Momingstar provides three classification 

of a fund's composition: the asset allocation between cash, stocks, bonds and other 

assets; the asset allocation between foreign and domestic securities; and the asset 

allocation between the different sectors of the economy. The author looked at the three 

composition classifications for the closed funds as of July 1997 and June 1998. While no 

tests were done for the significance of the difference in the compositions, there were 

many differences of at least five percent across all three classifications that indicate that 

the betas could have changed. 

The average Momingstar beta and standard deviation of the Monringstar betas 

were 0.705 and 0.294, respectively. The average S&P 500 index and Wilshire 

benchmark index betas were 0.452 and 0.746, respectively. The standard deviation of the 

S&P 500 index and Wilshire benchmark index betas were 0.387 and 0.345. The betas 
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calculated for this dissertation have greater volatility than the Momingstar betas. In 

addition, the average Wilshire beta is more similar to the average Momingstar beta, even 

though Momingstar uses the S&P 500 index as the proxy for the market portfolio. These 

results could be explained by the non-stationarity of beta and the changes in the asset 

allocation of the funds discussed above. 

Because the "too large" issue can be viewed as the size of the mutual fund as well 

as the amount of diversification, the size of the funds and the number of securities held by 

the fund are also reported in Table 4.2. The size and the number of securities came from 

Momingstar as of June 30, 1998. The average size and number of securities held for the 

eighty-nine funds studies were $4,548 billion and 204 securities. The smallest and the 

largest funds for the "too large" group were Quantitative Numeric Institutional ($5.4 

million) and Fidelity Magellean ($74.6 billion), respectively. The smallest and largest of 

the predetermined size group were Van Kampen American Capital Growth C ($8.5 

million) and Fidelity New Millennium ($1.6 billion). Sequoia (16) and Van Kampen 

American Capital Growth B (45) has the fewest number of securities held for the "too 

large" and predetermined size groups, respectively, and Fidelity Low Priced Stock (986) 

and Fidelity New Millennium (335) had the largest number of securities for the "too 

large" and the predetermined size groups, respectively. Forty-eight funds in the "too 

large" group and fourteen funds in the predetermined size group held less than 204 

securities while fifty-three funds in the "too large" group and all of the ftinds in the 
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predetermined size group were smaller in size than the average of the eighty-nine funds 

studied. 

Table 4.3 shows the results of testing the length of abnormal performance 

(hypotheses la through Ic) for the open-end mutual funds that close to new investors for 

both the S&P 500 index and the appropriate Wilshire benchmark indexes. The empirical 

results show that positive abnormal performance when using the S&P 500 index did not 

exist at the 5% level in the three time intervals tested prior to closing except for the 

predetermined size group in the seven to twelve months prior to closing. In general, the 

ftinds closed to new investors were not able to generate abnormal retums in the short-, 

medium- or long-term prior to closing when using the S&P 500 as a proxy for the market 

portfolio except as noted. However, when using the appropriate Wilshire benchmark 

index as a proxy for the market, the funds generated a statistically negative abnormal 

performance at the 1% level for both groups of funds in the short-, medium- and long-

term. Investors were under-compensated for risk, on average, from 1.34% in the short 

run to 1.48% in the long-run for funds that grew "too large" and from 1.68% in the short 

run to 1.39%) in the long run for funds that grew to a predetermined sized. 

The results of testing hypothesis la through Ic indicate that these mutual ftmds 

were not able to generate positive abnormal retums in general. In addition, when using 

the Wilshire benchmark indexes, the funds on average generated negative abnormal 

performance prior to closing. Thus, the data shows that hypotheses la through Ic cannot 

be rejected at the 5% level except in one case. Since positive abnormal performance 
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essentially does not exist and if the assumption of investors chasing short-term 

performance is valid, then the data should show that hypotheses 2a and 2b should be 

rejected. 

Although not stated as a hypothesis in Chapter III, the comparable time intervals 

used for hypotheses la through Ic were examined to determine when and how long 

abnormal performance surfaced and persisted after the ftinds closed to new investors. For 

the "too large" funds, negative abnormal performance surfaced in the seven to twelve 

months after closing at the 1% level. This abnormal performance persisted in the 

medium and long mn at the 1%) level. Negative abnormal performance surfaced after 

seven months at the 1% level and persisted in the long mn for the predetermined sized 

group when using the Wilshire benchmark indexes. Negative performance surfaced only 

in the long mn for the predetermined size group at the 5% level when the S&P 500 index 

was used as the market proxy. These results are contrary to the "too large" signaling 

theory as the theory predicts that performance should increase shortly after the fund has 

closed to new investors. 

The empirical results for testing hypotheses 3 a through 3c and 5a through 5c are 

given in Table 4.4. The performance of the funds in the six months prior to closing was 

not statistically difference from the performance in the preceding six, twelve and eighteen 

months for either group of funds when using the S&P 500 index. When using the 

Wilshire benchmark indexes, only the performance for the "too large" group for the seven 

to twenty-four months prior to closing was greater than the performance in the one to six 
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months prior to closing. However, this difference in performance is significant at only 

the 10%) level. The evidence shows that funds that close to new investors do not generate 

statistically different retums in the seven to twenty-four months prior to closing than in 

the one to six months prior to closing. Hypotheses 3a through 3c cannot be rejected at 

the 5%o level. This implies that the performance of the fund does not statistically decrease 

during the one to six months prior to closing, as the theory predicts. 

Funds, on average, were not able to generate higher retums in the seven to twenty-

four months after closing compared to the one to six months after closing when the S&P 

500 acts as a proxy for the market. The evidence shows that predetermined size group 

was able to generate a larger retum in the seven to twelve months after closing than in the 

one to six months after closing at the 10%) level. When using the Wilshire benchmark 

indexes, the "too large" group generated higher retums at the 5% level in the seven to 

twelve months after closing and at the 10% level in the seven to twelve months after 

closing when compared to the one to six months after closing. Thus, hypotheses 5a 

through 5c cannot be rejected at the 5% level except as noted above and is marginally 

rejected at the 5%) level in two instances. This implies that the performance of the funds 

subsequent to the six months after closing is not statistically different from the one to six 

months after closing. These funds are not generating higher retums in the short-, 

medium- and long-term after closing than they did in the six months immediately after 

closing. 
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Table 4.5 shows the results of testing the change in abnormal performance. While 

hypothesis 4 looks only at the change in the six months before and after the funds close, 

Table 4.5 shows the changes from one six month period to the next for the sample period. 

The theory predicts that abnormal performance exists in the months before closing 

except for the months immediately prior to closing. The change in performance from the 

seven to twelve months prior to closing to the one to six months prior to closing should 

be negative. Prior to that, the changes in performance should be non-negative. Table 4.5 

shows that the changes in six month performance prior to the six months before closing is 

not statistically different from zero for the "too large" group using both the S&P 500 

index and the appropriate Wilshire benchmark index. The change in performance from 

the thirteen to eighteen months to the seven to twelve months prior to closing for the 

predetermined size group using both market proxies is statistically positive at the 5% and 

10% level. The other changes prior to closing are not statistically different from zero for 

the predetermined size group. The statistical results for the first two changes in 

performance shows support for the "too large" theory for both groups and both market 

proxies. However, the change in performance from the seven to twelve months prior to 

closing to the one to six months prior to closing for both groups and proxies does not 

show support since the theory predicts a negative change and the change is not 

statistically different from zero. 

The theory states that the fund manager should be able to maintain performance 

from the one to six months prior to closing to the one to six months after closing. Thus, 
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hypothesis 4 should not be rejected. Hypothesis 4 is rejected for the "too large" group. 

The change is statistically negafive at the 1% level for the S&P 500 index and the 5% 

level for the Wilshire benchmark indexes. Hypothesis 4 cannot be rejected for the 

predetermined size group as the change in performance for both market proxies are not 

statistically different from zero. 

The theory also states that the change in performance from the one to six months 

after closing to the seven to twelve months after closing should be positive and non-

negative thereafter. The change in performance from the one to six months to the seven 

to twelve months after closing for the predetermined size group using the S&P 500 index 

and for the "too large" group using the appropriate Wilshire benchmark index were 

significantly positive at the 10% and 5% levels, respectively. All other changes were not 

stafistically different from zero. Thus, the evidence shows again little support for the "too 

large" theory. 

If the timing of the decision by the fund manager as to when a fund will grow "too 

large" to manage effectively and efficient, then hypotheses 9 and 10 should be rejected. 

These hypotheses look at the difference in performance between the "too large" group 

and the predetermined size group. Tables 4.6 and 4.7 report the results of testing these 

hypotheses. 

Hypotheses 9a through 91 cannot be rejected at the 5% when using either the S&P 

500 index or the appropriate Wilshire benchmark indexes. This implies that there is no 

stafisfical difference in performance between the "too large" group and the predetermined 
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size group for each of the six-month and twelve-month periods under analysis. Thus, the 

timing of the decision of when a fund has grown "too large" does not affect the fund's 

performance either before or after closing to new investors. Likewise, hypotheses 10a 

through lOe cannot be rejected at the 5%) level. The difference in the short-, medium- and 

long-term performance versus the performance in the six months immediately prior to 

and after closing for the two groups of closed funds was statistically the same. The two 

groups of funds generated essentially the same risk-adjusted retums. Again, the timing of 

the decision by the mutual fund manager as to when a fund will be too large to manage 

does not appear to affect the performance of funds that close to new investors. 

4.2 Growth Rate in Net Cash Flow 

Table 4.8 shows the results of tesfing the significance of the growth rate in net 

cash flow from investors on a semi-annual basis and the change in that growth rate. 

Overall, the results presented in Table 4.8 do not support the "too large" theory. 

The "too large" theory states that prior to closing, investors will increase their net 

investments in the funds that close due to their positive abnormal performance. Panel A 

of Table 4.8 indicates that the growth rate of net cash flow from investors prior to closing 

is stafistically negafive at the 1% level for the funds that closed to new investors except 

for the predetermined size group in the seven to twelve months prior to closing. This 

growth rate is not statistically different from zero. Hypotheses 2a and 2b indicate that the 

growth rate should be positive. Thus, the null of hypotheses 2a and 2b cannot be rejected 

for either group of funds closed to new investors. Recall that Table 4.3 shows that 
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positive abnormal performance, with one excepfion, does not exist when using the S&P 

500 index and negative abnormal performance exists when using the appropriate Wilshire 

benchmark index. Given the results in Tables 4.3 and 4.8 for the performance of the 

funds when using the Wilshire benchmark indexes and the negative growth rate in net 

cash flow from investors, it appears that investors in these mutual funds evaluated the 

poor performance of these funds prior to closing and redeemed more shares in the funds 

than they purchased shares. Thus, the evidence suggests that investors, at the very least, 

"mn" from poor performance. 

Although not stated as hypotheses in Chapter III, the growth rate of net cash flows 

from investors after the ftinds close to new investors was tested to determine if the growth 

rate was statistically different from zero. The evidence indicates that the growth rate was 

statistically negative at the 1% level in the twelve months after closing except for the first 

six months after closing for the predetermined size group. The growth rate for this time 

period and group was not statistically different from zero. Again, investors in the mutual 

funds evaluated the performance of the funds after the ftinds closed and more redeemed 

their shares than they purchased shares. 

Panel B of Table 4.8 reports the results of testing the change in the growth rate in 

net cash flow from investors during the twelve months prior to and after the funds closed 

to new investors. Hypothesis 2c states that the change in growth rate from the seven to 

twelve months prior to closing to the one to six months prior to closing should be 

positive. For both the "too large" group and the predetermined size group, the data fails 
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to reject hypothesis 2c. Investors were not increasing the growth rate of net cash flow for 

this time period since the change was not statistically different from zero. 

From one to six months prior to closing to one to six months after closing, the 

change in the growth rate should be negative since the fund has closed to new investors 

during this time. Table 4.8 shows that for the "too large" group, investors did not 

statistically change the rate at which they redeemed shares during this time. Investors in 

the predetermined size group, statistically increased the rate at which invested in the 

funds during this fime. Both of these results do not support the "too large" theory. 

Part A of Table 4.8 shows that the growth rate is statistically negative at the 1%) 

level after the funds closed to new investors. Part B shows that for the "too large" group, 

investors did not change the rate at which they redeemed shares from the one to six 

months after closing to the seven to twelve months after closing. Investors in the 

predetermined size group, however, increased the rate at which they redeemed shares 

during this time period. During this time period, the "too large" theory states that the 

change in the growth rate should not be statistically different from zero. 

4.3 Difference in Performance of the Closed and Control Groups 

The "too large" theory states that funds closed to new investors will outperform 

similar funds in all time periods prior to and after closing except for the twelve months 

immediately surrounding the month of closure. Tables 4.9 and 4.10 report the results of 

tesfing the significance of the difference in performance of the closed and control group. 
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Hypotheses 6a through 6c and 8a through 8c state that the closed group should 

outperform the control group in the seven to twenty-four months, seven to eighteen 

months and seven to twelve months before and after closing. Table 4.9 shows the results 

of tesfing these hypotheses. For the "too large" group, the closed group significanfiy 

outperformed the control group at the 10% level only from the twenty-four to seven 

months prior to closing. The predetermined size group, however, outperformed the 

control group at the 10%) level in the seven to twenty-four months and the seven to 

eighteen months prior to closing and at the 5% for the seven to twelve months prior to 

closing. Thus, only hypothesis 6c can be rejected at the 5% level for only the 

predetermined size group. Hypothesis 6a can be marginally rejected at the 10% level for 

both groups of funds and hypothesis 6b can be marginally rejected at the 10% level for 

the predetermined size group. 

After closing, hypotheses 8a through 8c state that the closed group should 

outperform the control group beyond the first six months after the closed group closed to 

new investors. Hypotheses 8a through 8c cannot be rejected for either the "too large" 

group or the predetermined size group. The control group outperformed the "too large" 

group at the 1%) level in the short-, medium- and long-mn, while the predetermined size 

group performed statistically the same as its control group. 

The results from tesfing hypotheses 7a and 7b can be found in Table 4.10. In 

addifion to showing the results of testing the difference in performance of the closed and 

control groups for the six months prior to and six months after closing. Table 4.10 
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contains the results from testing the difference in performance of the closed and control 

groups for other time periods. 

The "too large" theory states that the control group should outperform the closed 

group only in the six months before and six months after the closed funds close to new 

investors. Otherwise, the closed group should outperform the control group. Table 4.10 

shows that before closing, the "too large" closed group outperformed the control group in 

the nineteen to twenty-four months prior to closing at the 10% level and in the one to six 

months prior to closing at the 5% level. These results show little support at best and 

contradict the "too large" theory at worst. Similar results exist for the predetermined size 

group. This closed group outperformed its control group in the seven to twelve months 

prior to closing at the 5% level, which supports the theory, and in the six months 

immediately prior to closing at the 5% level, which contradicts the theory. Otherwise, the 

predetermined size group and its control group performed statistically the same. Thus, 

the null hypotheses in hypotheses 7a cannot be rejected at the 5% level for both types of 

closed groups. 

In the six months after closing, the control group outperformed the "too large" 

closed group at the 5% level. Thus, the null hypothesis of hypothesis 7b can be rejected. 

For the same fime period, the null hypothesis of hypothesis 7b cannot be rejected for the 

predetermined size group since the difference in performance between this group and its 

control group was statistically zero. 
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In the subsequent time periods, the closed group should outperform its control 

group. Evidence presented in Table 4.10 shows that either there was no difference in 

performance between the closed group and its control group or the control group 

outperformed the closed group. From seven to twelve months and thirteen to eighteen 

months after closing, the control group statistically generated higher retums than the "too 

large" group. These results contradict the theory. For the other time periods, there was 

no statistical difference in performance. Thus, the null hypotheses that the closed group 

will outperform the closed group after closing in seven to twelve months, thirteen to 

eighteen months and nineteen to twenty-four months after closing cannot be rejected for 

the "too large" and predetermined size closed groups. 
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Table 4.1: Monthly Mean Abnormal Performance 

This table shows the monthly mean abnormal performance for the mutual fund sample. Group 1 represents those funds closed 
because the fund manager believed the fiind had grown "too large." Group 2 represents those funds closed because the fund grew to 
a predetermined size. The p-values represent the test of the hypothesis that the monthly means are statistically different from zero. 

month 

-24 
-23 
-22 
-21 
-20 
-19 
-18 
-17 
-16 
-15 
-14 
-13 
-12 
-11 
-10 
-9 
-8 
-7 
-6 
-5 
-4 
-3 
-2 
-1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Group 1 
monthly mean 

0.5563 
-0.0013 
0.3781 
-0.6871 
-0.1295 
0.8439* 
-0.3167 
0.7795* 
0.4615 
-0.2728 
-0.7345 
0.4617 

0.3257 
0.4363 
0.1988 
-0.4668 
0.2205 
0.3247 
-0.3905 
-0.5136 
-0.2035 
0.3823 
0.2102 
0.3943 
-0.3767 
-0.3797 
-0.7102* 
-0.7913* 
-1.1198*** 
-1.0952** 
-0.2217 
-0.4311 
-0.0859 
-1.0823** 
-0.3075 
-0.6191 
-0.2422 
-0.7705* 
-1.6936*** 
-1.4631*** 
-0.5076 
0.4752 
-1.1710** 
-0.6506 
-0.3436 
-0.0482 
-1.1609** 
-0.9331* 

Panel A: 

p-value 

0.2262 
0.9978 
0.4107 
0.1350 
0.7783 
0.0634 
0.4859 
0.0863 
0.3044 
0.5438 
0.1022 
0.3042 
0.4686 
0.3262 
0.6512 
0.2833 
0.6086 
0.4508 
0.3596 
0.2194 
0.6263 
0.3605 
0.6050 
0.3233 
0.3455 
0.3416 
0.0894 
0.0609 
0.0094 
0.0110 
0.5993 
0.3071 
0.8419 
0.0104 
0.4663 
0.1506 
0.5738 
0.0865 
0.0002 
0.0022 
0.2809 
0.3248 
0.0153 
0.1722 
0.4765 
0.9204 
0.0162 
0.0533 

S&P 500 

Group 2 
monthly mean 

0.3443 
0.2919 
1.1041 
0.8602 
-1.8024 
0.6681 
0.3348 
0.1957 
-1.9304 
-2.1350 
-1.4918 
0.6022 
-0.7991 
3.6193*** 
1.8057 
1.8785 
0.2556 
-0.7645 
-1.0366 
-0.4476 
-1.1747 
0.9921 
-0.2295 
3.1384*** 
-0.1135 
-0.5300 
-1.1299 
-0.7185 
-0.3557 
-2.5942** 
1.7864 
1.3166 
-1.1185 
-0.6272 
-1.0645 
0.7869 
0.2933 
0.6568 
-0.6476 
-2.6248** 
-1.4268 
-1.5990 
-1.4587 
-2.0503* 
0.0489 
0.8674 
-0.4459 
-0.3237 

p-value 

0.8147 
0.8424 
0.4252 
0.5582 
0.2205 
0.6493 
0.7989 
0.8816 
0.1428 
0.1053 
0.2570 
0.6468 
0.5433 
0.0063 
0.1703 
0.1538 
0.8458 
0.5609 
0.4305 
0.7334 
0.3281 
0.4087 
0.8483 
0.0095 
0.9247 
0.6587 
0.3468 
0.5494 
0.7669 
0.0315 
0.1375 
0.2731 
0.3517 
0.6012 
0.3754 
0.5121 
0.8069 
0.5842 
0.5895 
0.0296 

0.2351 
0.2244 
0.1899 
0.0660 
0.9649 
0.4351 
0.6881 
0.7708 

Panel B: Wil 

Group 1 
monthly mean 

-0.0570 
0.7379* 
0.2533 
-0.6752* 
-0.4555 
0.5829 
-0.5500 
0.8369** 
0.4760 
-0.2623 
-1.0866*** 
0.3541 
0.2075 
0.4854 
0.4556 
-0.0753 
0.1186 
0.1572 
-0.3816 
-0.2640 
-0.0578 
0.1191 
0.1934 
0.5218 
0.0154 
0.0611 
-0.5735 
-0.6825* 
-0.8100** 
-0.0981** 
-0.0083 
0.0631 
0.1119 
-0.4947 
-0.0506 
-0.0823 
-0.3322 
-0.3049 
-0.4519 
-0.8844** 

-0.4848 
0.6879 
-0.4976 
-0.0913 
-0.3988 
0.0779 
-1.1510*** 
-0.5961 

p-value 

0.8896 
0.0675 
0.5301 
0.0943 
0.2590 
0.1440 
0.1680 
0.0360 
0.2275 
0.5060 
0.0059 
0.3694 
0.5988 
0.2134 
0.2379 
0.8436 
0.7537 
0.6775 
0.3078 
0.4718 
0.8748 
0.7454 
0.5877 
0.1366 
0.9650 
0.8615 
0.1181 
0.0652 
0.0322 
0.0164 
0.9821 
0.8647 
0.7672 
0.1819 
0.8913 
0.8277 
0.3795 
0.4395 
0.2627 
0.0346 
0.2407 
0.1045 
0.2403 
0.8272 
0.3466 
0.8541 
0.0066 
0.1595 

shire Benchmark Indexes 

Group 2 
monthly mean 

-0.4550 
-0.1150 
-0.2617 
0.8295 
-1.9415* 
-0.2473 
-0.1186 
-0.2458 
-1.6805* 
-1.5855* 
-0.2540 
0.0708 
-0.3728 
1.5530* 
0.6091 
1.1691* 
0.1994 
-1.2660 
-0.4001 
-1.1243 
-0.7907 
0.7872 
-0.2700 
1.4845* 
-0.8948 
.0107 
-1.1271 
0.07841 
1.0660 
-1.3452 
0.2202 
1.5777* 
-1.4116* 
-0.1755 
-0.2469 
1.4526* 
-0.4167 
1.4562* 
-0.9205 
-2.3054*** 
-0.4508 
-0.7388 
-1.0622 
-1.4126* 
-0.1549 
1.6004** 
-0.4131 
-0.2020 

p-value 

0.6581 
0.9109 
0.7790 
0.4199 
0.0599 
0.8098 
0.8973 
0.7892 
0.0686 
0.0856 
0.7823 
0.9386 
0.6851 
0.0922 
0.5078 
0.0792 
0.8282 
0.1694 
0.6634 
0.2221 
0.3465 
0.3487 
0.7477 
0.0780 
0.2869 
0.9898 
0.1801 
0.9296 
0.2048 
0.1100 
0.7930 
0.0611 
0.0936 
0.8343 
0.7686 
0.0845 
0.6196 
0.0838 
0.2733 
0.0065 
0.5913 
0.4187 
0.1725 
0.0701 
0.8420 
0.0404 
0.5950 
0.7948 

*signincant at the 10% level 
**significant at the 5% level 
•**significant at the 1% level 
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Table 4.2: Mutual Fund Betas, Size 
and Number of Securities Held 

Momingstar calculates beta using the S&P 500 index as a proxy for the 
market portfolio. The Momingstar 3-year betas were reported on the 
Momingstar Principia Plus June 30, 1998 release. These betas may not 
represent the beta of the fund at the time the fund closed to new investors 
The S&P 500 and Wilshire betas were calculated in the manner described 
m Chapter III, Section 3.4.2.1. n/a indicates that there was not enough 
data to calculate a beta either by Monmingstar or as described in Chapter 
III, Section 3.4.2.1. The size and number of securities held were reported 
on the Momingstar Principia Plus June 30, 1998 release. The variables 
may not represent the size or number of the securities held at the time the 
fund closed. 

Fund 
No. 
1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 

Momingstar 
3-year beta 

0.70 
0.52 
1.07 
0.59 
0.43 
1.00 
0.61 
0.61 
0.61 
0.83 
0.88 
0.52 
0.52 
0.52 
0.94 
n/a 
n/a 

0.46 
n/a 

0.75 
0.75 
0.72 
0.18 
0.52 
0.7 
0.7 
n/a 

0.58 
1.15 
0.74 
0.36 
0.75 
0.33 
0.83 
0.75 
0.71 
0.97 
1.09 
0.49 
0.47 
0.55 

S&P 500 
beta 
0.68 
0.74 
0.24 
0.67 
-0.10 
0.11 
0.26 
0.26 
0.20 
0.25 
0.26 
0.96 
0.72 
0.70 
-0.01 
n/a 
n/a 

0.29 
n/a 

0.67 
0.63 
0.58 
0.35 
0.09 
0.32 
0.04 
n/a 

0.71 
0.29 
1.71 
0.57 
0.48 
0.54 
1.67 
0.44 
n/a 
1.04 

-0.03 
0.26 
n/a 

0.55 

Wilshire 
beta 
0.71 
0.38 
1.32 
1.18 
1.17 
1.11 
0.99 
0.94 
0.91 
0.84 
0.83 
0.82 
0.85 
0.57 
0.95 
n/a 
n/a 

0.83 
n/a 
1.07 
1.05 
0.69 
0.52 
1.10 
0.65 
0.68 
n/a 

0.44 
1.01 

-0.16 
0.34 
0.73 
0.61 
-0.09 
0.83 
n/a 

0.95 
0.65 
0.68 
n/a 

0.63 

Size in 
millions 
3,966.8 
1,860.7 
3,624.4 
190.6 
220.2 
732 

366.4 
366.4 
366.4 

3,5442.6 
4,5346.7 
1,1383.1 
1,1383.1 
1,1383.1 
7,4613.4 

105.7 
18.2 

1,638.2 
229.2 
1,848.7 
5,551.3 
5,937.4 
255.9 

2,379.2 
1,884.2 
600.1 
181.5 

4,697.5 
9,294 
1,252.1 
1,643.3 
3,568.8 
1,223.1 
893.4 

3,384.5 
391.8 
203.4 
1,453.5 
3,546 

4.343.5 
5,475.2 

Number of 
securities 

held 
257 
190 
393 
33 
82 
28 
49 
49 
49 
647 
255 
986 
986 
986 
483 
75 
75 
169 
128 
362 
362 
84 
106 
352 
109 
109 
109 
180 
31 
123 
100 
25 
37 
278 
89 
76 
73 

335 
126 
339 
314 
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Table 4.2 (continued) 

Fund 
No. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 

Mean 
Standard 
deviation 

Momingstar 
3-year beta 

0.55 
0.59 
1.08 
1.52 
0.23 
0.26 
0.24 
n/a 

0.86 
0.86 
0.47 
0.44 
0.47 
1.16 
1.16 
1.16 
0.47 
0.47 
0.5 
1.02 
1.02 
1.36 
1.36 
0.95 
0.38 
1.17 
0.75 
0.97 
0.44 
0.98 
0.98 
0.78 
0.78 
0.65 
1.11 
0.54 
0.45 
0.49 
0.48 
0.55 
0.06 
0.67 
0.5 
0.5 
n/a 
n/a 
n/a 

0.74 

0.705 

0.294 

S&P 500 
beta 
0.52 
0.35 
-0.09 
1.01 
0.30 
0.18 
0.28 
n/a 

0.60 
0.82 
0.64 
0.49 
0.68 
0.40 
0.23 
-0.37 
0.55 
0.40 
0.50 
1.77 
0.45 
0.44 
0.45 
0.50 
0.50 
0.10 
0.76 
0.13 
0.33 
0.02 
0.65 
0.23 
0.10 
n/a 

0.63 
n/a 

0.77 
n/a 
n/a 

-0.34 
0.76 
0.54 
0.27 
0.21 
n/a 
n/a 
n/a 

-0.01 

0.452 

0.387 

Wilshire 
beta 
0.65 
0.83 
1.02 
0.47 
0.36 
0.37 
0.33 
n/a 
1.13 
0.89 
0.20 
0.20 
0.20 
1.07 
1.02 
0.98 
0.32 
0.29 
0.27 
0.00 
1.06 
1.31 
1.39 
0.77 
0.37 
1.01 
0.89 
1.04 
0.79 
0.98 
0.75 
0.88 
0.95 
n/a 

0.89 
n/a 
0.53 
n/a 
n/a 

0.69 
0.09 
0.81 
1.21 
1.02 
n/a 
n/a 
n/a 
1.11 

0.746 

0.345 

Size in 
millions 
8,130.1 
1,511 

1,774.2 
48.9 
199.4 
555.5 
90.1 
8923 
203.3 
500.4 

1,567.9 
1,329.1 
1,989.4 
9,475.7 
7,449.8 
417.4 
3,252 
1,213.9 
22.5 
5.4 

61.6 
3,031.9 
1,048.3 
4,477.5 
3,888.6 
916.4 
1,666.3 
5,310.5 
2,213.8 
10,250 
10,250 
22,440 
22,440 
296.2 
1,615.3 
109.7 
162.2 
121.2 
127.8 
129.5 
514.4 
382.9 
551.2 
551.2 
59.7 
73.3 
8.5 

170.4 

4548.01 

10316.81 

Number of 
securities 

held 
283 
193 
22 
36 
120 
120 
119 
37 
45 
45 
667 
667 
667 
192 
192 
192 
520 
520 
520 
70 
65 
92 
92 
16 

476 
42 
114 
353 
214 
98 
98 
119 
119 
70 

335 
92 
91 
92 
93 
94 
61 
67 
76 
76 
76 
76 
76 
45 

204.31 

220.888 
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Table 4.3: Length of Abnormal Performance 

If the "too large" signaling theory is valid, then mutual funds that close to new investors have generated 
positive abnormal retums before closing and could possibly generate abnormal retums after closing. This 
table reports the tests of significance of the length of abnormal performance prior to the time interval before 
and after closing. The length was measured as six, twelve and eighteen months. Group 1 represents those 
funds closed because the fund manager believed the fund had grown "too large." Group 2 represents those 
funds closed because the fund grew to a predetermined size. Mean abnormal remms in italics represent 
those retums that are statistically different from zero at least at the 10% level but do not have the 
hypothesized sign. 

hypothesis 
la 
lb 
Ic 

hypothesis 
la 
lb 
Ic 

from time 
beginning 
-24 
-18 
-12 
7 
7 
7 

from time 
beginning 
-24 
-18 
-12 
7 
7 
7 

*significant at the 10% level 
**significant at the 5% level 
***significant at the 1% leve 

to time 
ending 
-7 
-7 
-7 
12 
18 
24 

to time 
ending 
-7 
-7 
-7 
12 
18 
24 

1 

Pane 

Group 1 
mean 
abnormal 
performance 
0.1328 
0.1164 
0.1693 
-0.4548*** 
-0.5989*** 
-0.6294*** 

Panel B-Wi 

Group 1 
mean 
abnormal 
performance 
-1.4759*** 
-1.4592*** 
-1.3356*** 
-1.2673*** 
-1.2526*** 
-1.3100*** 

1 A-S&P 500 

t-statistic 
1.23 
0.89 
0.94 
-2.59 
-4.42 
-5.54 

ilshire Bench 

t-statistic 
-9.35 
-8.37 
-6.02 
-6.29 
-7.58 
-9.42 

Index 

p-value 
0.1097 
0.1863 
0.1747 
0.9952 
0.9999 
0.9999 

mark Indexes 

p-value 
0.9999 
0.9999 
0.9999 
0.9999 
0.9999 
0.9999 

Group 2 
mean 
abnormal 
performance 
0.1646 
0.1309 
1.0033** 
0.0175 
-0.5406* 
-0.5297** 

Group 2 
mean 
abnormal 
performance 
-1.3841*** 
-1.5388*** 
-1.6753*** 
-1.3350*** 
-1.4224*** 
-1.2780*** 

t-statistic 
0.48 
0.33 
1.82 
0.34 
-1.40 
-1.85 

t-statistic 
-5.10 
-4.80 
-3.13 
-3.04 
-4.87 
-5.43 

p-value 
0.3175 
0.3725 
0.0348 
0.3661 
0.9181 
0.9661 

p-value 
0.9999 
0.9999 
0.9989 
0.9986 
0.9999 
0.9999 
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Table 4.4: Mean Abnormal Performance 
for Six Months Prior to and After Closing 
versus Mean Abnormal Performance in 
Previous and Subsequent Periods 

The "too large" signaling theory also states that shortly before closing, the performance of mutual ftinds 
that close will decline. After expected good investment opportunities become available, the performance 
of the fund will increase after closing. This table reports the results of testing the change in the mean 
abnormal performance in the six months prior to and after closing to the mean abnormal performance for 
the previous and subsequent six, twelve and eighteen months. Group 1 represents those funds closed 
because the fiind manager believed the fund had grown "too large." Group 2 represents those funds closed 
because the fund grew to a predetermined size. Mean abnormal retums in italics represent those retums 
that are statistically different from zero at least at the 10% level but do not have the hypothesized sign. 

hypothesis 
3a 
3b 
3c 
5a 
5b 
5c 

hypothesi 
s 
3a 
3b 
3c 
5a 
5b 
5c 

from time 
beginning/ 
ending 
-24/-7 
-18/-7 
-12/-7 
7/12 
7/12 
7/24 

from time 
beginning/ 
ending 

-24/-7 
-18/-7 
-12/-7 
7/12 
7/12 
7/24 

*significant at the 10% level 
**significant at the 5% level 

to time 
beginning/ 
ending 
-6/-1 
-6/-1 
-6/-1 
1/6 
1/6 
1/6 

to time 
beginning/ 
ending 

-6/-1 
-6/-1 
-6/-1 
1/6 
1/6 
1/6 

Group 1 
mean 
change 
0.1519 
0.1378 
0.1933 
0.2876 
0.1664 
0.1201 

Panel A-S&P 500 Index 

t-statistic 
0.47 
0.65 
0.79 
1.18 
0.78 
0.60 

Panel B-Wilshire Ben 
Group 1 
mean 
change 

0.0617* 
0.0713 
0.2030 
0.4062** 
0.2971* 
0.2115 

t-statistic 

1.52 
0.39 
0.94 
1.91 
1.59 
-1.20 

p-value 
0.3195 
0.2574 
0.2161 
0.1180 
0.2171 
0.2756 

chmark Index 

p-value 

0.0646 
0.3511 
0.1737 
0.0283 
0.0559 
0.8841 

Group 2 
mean 
change 
-0.0383 
-0.0761 
0.7922 
1.0758* 
0.5457 
0.4793 

Group 2 
mean 
change 

-0.1766 
-0.1085 
0.3664 
0.6055 
0.2057 
0.1689 

t-statistic 
-0.10 
-0.10 
1.08 
1.58 
0.92 
0.86 

t-statistic 

-0.30 
-0.17 
0.86 
1.25 
0.49 
-0.42 

p-value 
0.5423 
0.5484 
0.1407 
0.0579 
0.1785 
0.1948 

p-value 

0.6163 
0.5636 
0.1957 
0.1062 
0.3125 
0.6656 

***si2nificant at the 1% level 
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Table 4.5: Change in Abnormal Performance 

The "too large" signaling theory states that abnormal performance will decrease shortly before the ftind 
closes to new investors and that the fund manager should be able to maintain performance shortly after the 
fimd closes. This table reports the mean semi-annual change in performance before and after closing. 
Group 1 represents those fiinds closed because the ftmd manager believed the ftind had grown "too large." 
Group 2 represents those funds closed because the fund grew to a predetermined size. Mean abnormal 
retums in italics represent those retums that are statistically different from zero at least at the 10% level but 
do not have the hypothesized sign. 

hypothesis 

4 

hypothesi 
s 

4 

from time 
beginning/ 
ending 
-24/-19 
-18/-13 
-12/-7 
-6/-1 
1/6 
7/12 
13/18 

from time 
beginning/ 
ending 

-24/-19 
-18/-13 
-12/-7 
-6/-1 
1/6 
7/12 
13/18 

•significant at the 10% level 
••significant at the 5% level 

to time 
beginning/ 
ending 
-18/-13 
-12/-7 
-6/-1 
1/6 
7/12 
13/18 
19/24 

to time 
beginning/ 
ending 

-18/-13 
-12/-7 
-6/-1 
1/6 
7/12 
13/18 
19/24 

***significant at the 1% level 

Panel A-S&P 500 Index 
mean 
change 
Group 1 
-0.0978 
0.1109 
-0.1933 
-0.7254*** 
0.2876 
-0.2424 
-0.0176* 

Panel B-V 
mean 
change 
Group 1 

-0.1031 
0.2635 
-0.203 
-0.5048** 
0.4062** 
-0.2182 
-0.1478 

t-statistic 
-0.37 
0.42 
-0.79 
-3.03 
1.18 
-0.95 
0.00 

p-value 
0.7115 
0.6677 
0.2161 
0.0025 
0.1180 
0.3438 
0.9486 

Vilshire Benchmark Indexes 

t-statistic 

-0.45 
1.17 
-0.95 
-2.40 
1.91 
-0.97 
-0.62 

p-value 

0.6547 
0.2418 
0.1737 
0.0165 
0.0283 
0.3317 
0.5361 

mean 
change 
Group 2 
-0.9818 
1.7367** 
-0.7922 
-1.114 
1.0758* 
-1.0601 
0.3309 

mean 
change 
Group 2 

-0.2704 
0.9497* 
-0.3664 
-0.3172 
0.6055 
-0.7995 
0.2894 

t-statistic 
-1.22 
2.30 
-1.08 
-1.59 
1.58 
-1.54 
0.15 

t-statistic 

-0.48 
1.94 
-0.86 
-0.65 
1.25 
-1.64 
0.62 

p-value 
0.2218 
0.0222 
0.1407 
0.1127 
0.0579 
0.1240 
0.6230 

p-value 

0.6309 
0.0543 
0.1957 
0.5196 
0.1062 
0.1027 
0.5385 
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Table 4.6: Comparison of Performance of Funds that Grew 
"Too Large" and Funds that Grew to a Predetermined Size 

This table reports the statistical tests to determine if there is a difference in performance between ftinds 
that grew "too large" and funds that grew to a predetermined size. Performance is measured using 
semi-annual and annual time periods. 

hypothesis 
9a 
9b 
9c 
9d 
9e 
9f 
9g 
9h 
91 
9j 
9k 
91 

•significant at the 

time 
beginning/ 
ending 
-24/-19 
-18/-13 
-12/-7 
-6/-1 
1/6 
7/12 
13/18 
19/24 
-24/-13 
-12/-1 
1/12 
13/24 

10% level 
••significant at the 5% level 

Pane 

mean 
difference 
-0.0303 
0.7698 
-0.8555 
-0.1085 
0.1737 
-0.6405 
0.1904 
-0.4668 
0.3697 
-0.5143 
-0.2334 
-0.1382 

;IA: S&P500 

t-statistic 
-0.10 
1.33 
-1.48 
-0.44 
0.30 
-1.21 
0.35 
-0.32 
0.80 
-1.38 
-0.64 
0.00 

p-value 
0.9065 
0.1836 
0.1385 
0.6599 
0.7634 
0.2273 
0.7256 
0.7469 
0.4222 
0.1674 
0.5207 
0.9702 

Panel B: 

mean 
difference 
0.5721 
0.5982 
-0.1645 
0.1383 
-0.1123 
-0.31 
0.2802 
-0.1605 
0.5852 
-0.0449 
-0.2111 
0.0598 

Wilshire Benchmark Indexes 

t-statistic 
0.78 
1.20 
-0.33 
0.17 
-0.24 
-0.68 
0.59 
-0.37 
1.38 
-0.14 
-0.66 
0.17 

p-value 
0.4339 
0.2323 
0.7414 
0.8738 
0.8057 
0.4975 
0.5548 
0.7118 
0.1674 
0.8953 
0.5135 
0.8557 

*** significant at the 1% level 

Table 4.7: Comparisons Between Performance of Funds that Grew 
"Too Large" and Funds that Grew to a Predetermined Size 

This table reports the statistical tests to determine a difference in the change in performance between funds 
that grew "too large" and fiinds that grew to a predetermined size exists. The changes in performance 
tested in hypotheses 3 through 5 for the "too large" group are compared to the changes in performance 
tested in hypotheses 3 through 5 for the predetermined size group. 

hypothesis 
10a 
10b 
10c 
lOd 
lOe 
lOf 
lOg 

from time 
beginning/ 
ending 
-24/-7 
-18/-7 
-12/-7 
-6/-1 
7/12 
7/18 
7/24 

to time 
beginning/ 
ending 
-6/-1 
-6/-1 
-6/-1 
1/6 
1/6 
1/6 
1/6 

Panel A: S«S:P 500 

mean 
difference 
0.1343 
0.1301 
-0.6825 
-0.3467 
-0.8142 
-0.3988 
-0.4793 

t-statistic 
0.28 
0.28 
-0.77 
-0.53 
-1.07 
-0.59 
-1.05 

p-value 
0.7722 
0.7722 
0.4377 
0.5994 
0.2859 
0.5548 
0.2950 

Panel B: 

mean 
difference 
0.2605 
0.1421 
-0.2393 
0.1871 
-0.1977 
0.0974 
0.0488 

Wilshire Benchmark Indexes 

t-statistic 
0.39 
0.24 
-0.35 
0.28 
-0.30 
0.17 
1.17 

p-value 
0.7000 
0.8092 
0.7271 
0.7754 
0.7592 
0.8654 
0.2414 

•significant at the 10% level 
**significant at the 5% level 
•••significant at the 1% level 
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Table 4.8: Test of Growth Rate in Net Cash Flow from Investors 

If the 'too large" theory is valid, then investors will flood the fimd with cash when they observe the 
abnormal performance of the ftind. When the ftind closes to new investors, the ftjnd manager sends a 
signal to the current shareholders about the fiind's ftiture expected good investments. Thus, shareholders 
should not redeem their shares. This table shows the results of testing semi-annual growth rate in net cash 
flow from investors for the twelve months prior to and Uvelve months after closing. The theory states that 
the growth rate in net cash flow should be statistically positive prior to closing and not statistically different 
from zero after closing. Group 1 represents those funds closed because the fund manager believed the fund 
had grown "too large." Group 2 represents those funds closed because the fiind grew to a predetermined 
size. Mean differences in italics represent those differences that are statistically different from zero at least 
at the 10% level but do not have the hypothesized sign. 

hypothesis 
2a 
2b 

hypothesis 
2c 

time 
beginning/ 
ending 
-12/-7 
-6/-1 
1/6 
7/12 

from time 
beginning/ 
ending 
-12/-7 
-6/-1 
1/6 

mean Group 
1 
-0.0271*** 
-0.0294*** 
-0.04lO^^^ 
-0.0433^^^ 

to time 
beginning/e 
nding 
-6/-1 
1/6 
712 

Panel A-Growth Rate 

t-statistic 
-3.67 
-6.34 
-3.89 
-6.32 

p-value 
0.9997 
0.9999 
0.0002 
0.0001 

Panel B-Change in 
mean 
change 
Group 1 
-0.0023 
-0.0117 
-0.0023 

t-statistic 
-0.2603 
-1.0184 
-.01788 

mean Group 
2 
-0.0146 
-0.0420*** 
-0.0104 
-0.0566*** 

Growth Rate 

p-value 
0.7262 
0.8444 
0.8584 

t-statistic 
-0.61 
-3.00 
-1.56 
-4.01 

mean change 
Group 2 

-0.0274 
0.0316** 
-0.0462*** 

p-value 
0.7207 
0.9952 
0.1412 
0.0013 

t-statistic 
-0.9868 
2.0409 
-2.9599 

p-value 
0.6025 
0.9727 
0.0078 

•significant at the 10% level 
**significant at the 5% level 
***significant at the 1% level 
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Table 4.9: Length of Difference in Raw Retums of 
Closed Group and Control Group 

If the "too large" signaling theory is valid, then mutual funds that close to new investors will outperform 
similar fiinds prior to and after closing except in the twelve months surrounding the month of closing. This 
table reports the tests of significance of the length of the difference in performance of the two groups six 
months prior to and six months after closing. The length was measured as six, twelve and eighteen months. 
Group 1 represents those funds closed because the fiind manager believed the fiind had grown "too large." 
Group 2 represents those funds closed because the fund grew to a predetermined size. Mean abnormal 
retums in italics represent those retums that are statistically different from zero at least at the 10% level but 
do not have the hypothesized sign. 

time 
beginning 

Hypothesis /ending 
6a 
6b 
6c 
8a 
8b 
8c 

-24/-7 
-18/-7 
-12/-7 
7/12 
7/18 
7/24 

mean change 
Group 1 
0.1980* 
0.1569 
0.127 
-0.5019*** 
-0.4705*** 
-0.3049*** 

t-statistic 
1.59 
1.17 
0.77 
-2.96 
-3.26 
-2.39 

p-value 
0.0558 
0.1216 
0.2215 
0.9984 
0.9994 
0.9913 

mean change 
Group 2 
0.5067* 
0.4639* 
0.8022** 
-0.3352 
-0.1214 
-0.1833 

t-statistic 
1.55 
1.36 
2.04 
-0.89 
-0.38 
-0.93 

p-value 
0.0611 
0.0870 
0.0211 
0.8121 
0.6465 
0.8231 

*significant at the 10% level 
**significant at the 5% level 
***significant at the 1% level 

Table 4.10: Difference in Raw Retums of Closed Group and Control Group 

The "too large" theory states that similar fiinds that have not closed to new investors will outperform funds 
that closed to new investors only in the six months prior to and after the funds closed to new investors. In 
other six-month time intervals before and after closing, the closed group will outperform the control group. 
Group 1 represents those funds closed because the fund manager believed the fund had grown "too large." 
Group 2 represents those funds closed because the fund grew to a predetermined size. Mean abnormal 
retums in italics represent those retums that are statistically different from zero at least at the 10% level but 
do not have the hypothesized sign. 

^ ^ ^ H 

hypothesis 

7a 
7b 

time 
beginning 
/ending 
-24/-19 
-18/-13 
-12/-7 
-6/-1 
1/1 
7/12 
13/18 
19/24 

•significant at the 10% leve 
••significant at tlie 5% leve 

mean 
difference 
Group 1 
0.2455^ 
0.1759 
0.1270 
0.2609* 
-Q3\29** 
-0.5020*** 
-0.4406*** 
-0.1280 

1 
1 

t-statistic 
1.47 
1.09 
0.77 
1.63 
-1.95 
-2.96 
-2.48 
-0.65 

p-value 
0.0715 
0.1390 
0.2215 
0.9483 
0.0256 
0.9984 
0.9933 
0.7430 

mean 
difference 
Group 2 
0.6147 
-0.1521 
0.8022** 
0.6160** 
-0.11 II 
-0.3352 
-0.1446 
-0.1172 

t-statistic 
1.1500 
-0.0300 
2.0400 
1.6600 
-0.3000 
-0.8900 
-0.3800 
-0.2800 

p-value 
0.1497 
0.5135 
0.0211 
0.9514 
0.3805 
0.8121 
0.6495 
0.6100 

^significant at the 1% level 
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CHAPTER V 

CONCLUSIONS 

Open-end mutual funds that close to new investors represent a financial puzzle. 

Mutual funds rely on essentially two sources of cash-net contributions from shareholders 

and income eamed on the fund's assets. Eliminating the first source of cash does not 

appear to be rational. If a fund manager closes his or her fund to new investors, then he 

or she must essentially rely on current income to purchase new investments. If not 

enough current income exists to cover the cost of new investments, then the fund 

manager must either borrow money or sell existing assets to acquire the new investments. 

This could drive up the expenses of the fund, which could lower the performance of the 

fund. Therefore, a rational, reasonable explanation for why open-end mutual funds close 

to new investors must exist. 

This dissertation presented a possible explanation for why open-end mutual funds 

close to new investors. This theory, the "too large" signaling theory, assumes no agency 

costs, asymmetric information exists and that investors tend to chase short term 

performance. Funds that generate positive abnormal retums can become flooded with 

cash as investors increase their net contributions to these funds and the funds have 

exhausted the current investment pool of adequate investments. Because of the excess 

cash on hand, performance will fall since no good investment opportunities exist for the 

funds. If fund manager of these funds know that near future expected good investments 

exist, then the fund manager closes his or her fund to signal to the market place that the 

127 



fund has grown too large to effectively and efficiently manage and that good investment 

opportunities exist in the near future. Once the opportunities arise, the fund manager will 

invest the excess cash in these investments and the performance of the fund will increase. 

The empirical evidence shows that the "too large" signal theory does not explain 

why open-end mutual funds close to new investors. Eighty-nine funds that closed to new 

investors were examined. Funds that closed to new investors because they grew too large 

or grew to a predetermined size were not able to generate positive abnormal retums 

before closing. When using an appropriate Wilshire benchmark index as a market proxy, 

these funds that closed to new investors generated negative abnormal retums before 

closing to new investors, which is contrary to the theory. In addition, they generated 

statistically negative abnormal retums after closing. This is also contrary to the "too 

large" theory. 

The performance of "too large" group and the predetermined size group was 

analyzed to determine if the timing of when a fund was too large to effectively and 

efficiently manage affected the performance of the fund. Direct comparisons of the 

performance and the changes in performance show that the timing of the decision of 

when a fiind is too large did not affect the performance of the fund. 

The evidence suggests that investors analyzed the performance of these funds 

before and after closing and, based upon this analysis, redeemed shares at positive growth 

rate. For the "too large" closed funds, the growth rate in net cash flows from investors 

was statistically negative for the twenty-four months surrounding the closing of the funds. 
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For the predetermined size group, all growth rates were negative with two growth rates 

statistically negative at the 1% level. The theory predicts that the growth rates and the 

change in the growth rates before closing should be positive. After closing, the growth 

rates should not have been statistically different from zero. The statistical results indicate 

that investors "mn" from poor performance. 

When comparing the performance of the funds that closed to new investors to the 

performance of similar funds that had not closed to new investors, the data shows 

marginal support for the "too large" theory. While the closed funds statistically 

outperformed their control group in a few time periods prior to the funds closing, the 

control group either generated the statistically the same or higher retums after the closed 

funds closed to new investors. 

Several comments need to be made at this point. First, if the fund managers did 

close the funds to send a signal about asymmetric information about future investment 

opportunities, then at least two explanations exist for the empirical results. The 

shareholders either did not understand or believe the signal since the growth rate in net 

cash contributions after closing remained negative. The expected investment 

opportunities did not arise or were not able to generate retums that met or exceeded the 

shareholders' expected retum since the funds, on average, generated negative abnormal 

retums. Or, a combination of both explanations can explain the negative growth rates in 

net cash contributions and abnormal performance. 
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Second, funds managers may require more than twenty-four months after closing 

their funds to obtain a size for their funds that can be efficiently and effectively managed. 

Or, the benefits of "reorganizing"' a ftand so that the fund can be efficiently and 

effectively managed may take more than twentv'-four months to surface. 

Finally, fund managers may not be sending the "too large" signal at all by closing 

their funds. If the performance of the average fund that closes to new investors is 

statistically negative when evaluated against the Wilshire benchmarks, then managers do 

not want to directly draw attention to the poor performance by sending a signal of poor 

performance to the market place. Sending this negative signal implies irrational behavior 

on the part of the mutual ftjnd managers. 

Even though the data did not support the theory, several questions remain 

conceming these funds and the "too large" theory. First, do funds that close and then 

reopen perform differently than funds that close and do not reopen? Is the length of time 

a fund is closed to new investors relevant to the "too large" theory? Does the "too large" 

theory apply to funds with a certain equity investment style but not to others? Does the 

actual size of the fund relevant to the "too large" theory. Do the year that the fund close 

make a difference in the performance of the funds? Further research is needed to answer 

these questions. One question, however, does remain-why do open-end mutual funds 

close to new investors? At this point, this phenomenon remains a puzzle. 
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