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CHAPTER I 

INTRODUCTION 

Mutual funds are a major form of financial Intermediation and one of the 

most popular investment vehicles for the household investor. Today the totals of 

these funds held in money market, bond and equity assets exceed $3.5 trillion 

with more than 27 percent of American households invested in one or more of the 

three types of funds. ̂  Equity funds, or those funds Investing exclusively in 

common stocks, account for $1.75 trillion. The largest number of these funds are 

of the open-end type, which are bought and sold at net asset value (less any 

applicable sales or redemption charges), providing excellent liquidity for the 

shareholder.̂  The funds are professionally managed so that the investor is 

relieved and removed from the responsibility of constructing the portfolio and is, 

unlike direct investors, a price taker who can hold or liquidate a position in the 

fund, but has no control over the fund price or the prices of individual securities 

held in the fund's portfolio. The skill of the fund manager and the manager's 

actions determine the relative success of fund performance. 

This dissertation explores relative fund performance over time. The 

remainder of this chapter is divided into sections: (1.1) a brief discussion of 

mutual fund utility, (1.2) a discussion of the different strains of mutual fund 

^ Mutual Fund Factbook 
^ Equity funds are divided into a numt)er of categories the most common being 

aggressive growth, growth, and growth and income. In addition, specialty funds such as 
small or medium capitalization funds , industry specific sector funds and "green" or socially 
conscious funds have been developed. 
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research, (1.3) a discussion of consistency in fund perfomnance, (1.4) a 

discussion of research questions examined in this dissertation, (1.5) a discussion 

of statistical definitions of consistent performance and (1.6) a chapter summary. 

1.1 Mutual Fund Utilitv 

We may not know exactly why mutual funds exist, but four rationales are 

traditionally suggested.̂  First, investors who do not have the time or expertise to 

construct and manage a portfolio, can tum these tasks over to professional 

management. Second, an Investor can generally buy into a well-diversified fund 

at denominations much less than would be required to hold the proportionate 

share of the market long. Third, funds offer a wide variety of convenience 

services that make it easy for the investor to maintain investment objectives and 

facilitate personal management of investment dollars consistent with personal 

needs and desires. Fourth, professionally managed funds may provide superior 

retums to the market either through economies of scale in purchase of securities 

comprising the portfolio or through superior management skills. These types of 

utilities are consistent with the value-added explanations of financial 

intermediation in general. 

^ While not generally attributed to any one author, these reasons can found in most 
investment text discussions of mutual fund investing. 



1.2 Research Topics in Mutual Fund Performance 

Over the past four decades, financial research has devoted much effort to 

the study of equity mutual fund performance. This literature can be divided into 

four main bodies of work: (1) Studies such as Jensen (1968), Kim (1978), Ippolito 

(1989) and Grinblatt and TItman (1989) which emphasize performance 

comparisons with an unmanaged market portfolio such as the S&P 500, (2) 

Studies such as Klemkosky (1977), Dunn and Theisen (1983) and Goetzmann 

and Ibbotson (1994) which emphasize consistency over time in relative fund 

performance (3) Studies such as Henriksson (1984), and Chang and Lewellen 

(1984) and Lee and Rahman (1990) which emphasize separation of manager's 

selection and timing skills and (4) Studies such as Smith and Tito (1969), Kon 

and Jen (1978), Miller and Gressis (1980), Francis and Lee (1983) and Lehman 

and Modest (1987) which are primarily concemed with methodological problems 

inherent in testing mutual fund performance and are generally applicable to the 

other three areas of research.̂  It should be noted that these divisions are not 

arbitrary as the works cited in each explore fundamentally different questions 

about mutual fund performance. Jensen (1968) examines whether mutual funds, 

on average, perform better, the same or worse than the market on a risk adjusted 

basis. The implication is if professional managers possess superior selection 

skills, have superior models or have access to infomiation not readily available to 

^ There is a another related body of literature that debates the efficacy of 
performance measurement generally and the CAPM methodology specifically. See Blume 
(1980), Cranshaw (1977), Ferguson (1980), Jobson and Korkie (1982), Mayers and Rice 
(1979), Moses, Cheyney and Veit (1987), Roll (1981), Rosenberg (1981) and Wilson and 
Jones (1981). 



the average investor, then managed funds should outperform any market-Indexed 

portfolio which the average investor could construct. 

The Henriksson study (1984) and others like it make the point that fund 

managers may have two types of skills, selection skill and market timing skill. 

Selection skill is the manager's ability to construct a superior portfolio as 

compared to a market proxy. Market timing skill is the ability of the manager to 

forecast periods when risky assets will perform well compared to riskless assets 

and hold appropriate investment in risky securities.̂  The point is that the Jensen 

type of study focuses on selection ability exclusively, whereas the Henriksson 

type of study allows for both types of skills. 

Based on the findings of studies such as Jensen's and Henrikkson's, it is 

generally accepted that while fund managers may possess a degree of selection 

skill, they cannot beat the market on a consistent basis nor do they demonstrate 

much market timing ability. 

1.3 Consistency in Mutual Fund Performance 

Recent studies do find, however, that managers may achieve consistent 

relative performance. A general definition of consistency in relative fund 

performance implies some predictability from one period to the next of fund 

retums or rankings of retums based on a performance measure. The terms 

"winners" and "losers" are often used to denote funds within a group that achieve 

^ The converse is, of course, also true. 



either superior or inferior retums as compared to each other. Whereas absolute 

performance compares fund performance to a market index's performance, 

relative performance compares fund performance to other funds' performance. 

Consistency in relative performance means that winners in one period will 

continue to be winners in subsequent periods. Therefore, a fijnd's "track record" 

may help predict Its future performance. As Goetzmann and Ibbotson (1994) 

state "while the repeat-winner pattem may not be a guide to beating the market, it 

does appear to be a guide to beating the pack" (p. 18). 

The purpose of this dissertation is to examine the following four questions 

pertaining to relative fund performance that are either unresolved or unexplored 

by the existing literature. 

1. Many funds tout their long-term track records to investors. Is there any 

information content In this past performance? 

2. Some researchers suggest that managerial selection skill may be 

diminished to some extent by noise over short time periods. If so, then all other 

things equal, evidence of consistency should get stronger as holding period is 

Increased. Can this hypothesis be supported? 

3. Consistency in after-tax relative performance has not been examined. 

Jeffrey and Arnott (1993) show that the holding period has a significant impact on 

after-tax excess retums. How is relative perfomnance affected by taxes? 



4. Findings of consistency may be sample period dependent. Is consistent 

relative perfomnance a fact on which investors can rely to predict future 

performance or an artifact generated arbitrarily by time? These issues are 

discussed in the following section. 

1.4 Research Questions 

Question 1: Is Consistency Found in Long-run 
Performance? 

While some studies use raw retums, theory suggests that risk-

adjusted retums are the appropriate measure on which to base performance. 

Jensen(1968) devised the measure used in most subsequent studies of mutual 

fund performance relative to a benchmark Index. Commonly referred to as 

Jensen's alpha in the literature, the alpha measure is the vertical difference 

between the fund's realized return and the fund's expected return for its level of 

risk. Figure 1.1 Illustrates Jensen's concept. 

In the diagram, points A and B represent realized performance of two 

mutual funds with differing levels of risk as measured by beta. Any point on the 

Security Market Line (SML in the diagram) represents the expected return for the 

associated beta risk. If realized retums are either higher/lower than the expected 

returns, the fund has a positive/negative alpha. In the diagram, Fund A achieves 

a positive alpha, Fund B a negative alpha. The sign and size of alpha are the 

vertical distance from the realized to the expected return. 

For calculation purposes, alpha is the intercept of an ordinary least 
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Beta 

Figure 1.1 Case Illustrating Jensen's Alpha 

The vertical axis represents retums. 
The horizontal axis represents risk measured as beta. 
rf represents the return on the risk-free asset. 
The SML represents equilibrium points of return and risk. 
A and B represent the realized returns on two mutual funds. 
The vertical distances between points A and B and the SML line 
represent the alphas (a) or excess retums earned by funds A and B. 



squares regression of the Capital Asset Pricing Model modified by subtracting the 

return on the risk-free asset from both sides of the estimation equation to yield 

the following form: 

Rjt - Rpt = a + mm - Rpt) + û  (1.1) 

where R^= the realized return at time t for mutual fund j 

Rpt = the retum on the risk-free asset 

a = the intercept of the regression equation 

P = the systematic risk of the asset 

Rwt = the realized rate of retum on the benchmart̂  portfolio M at time t 

Ujt = a random error term. 

Alpha (a) in equation (1.1) is interpreted as a summary performance 

measure; a significantly positive alpha denotes a fund that has outperformed the 

market, a significantly negative alpha denotes a fund that has not performed as 

well as the market and an alpha not significantly different from zero means the 

fund has performed as well as the market. Typically, in consistency studies, 

alphas are calculated for two successive time periods, a selection and prediction 

period. If significant dependency can be shown in the successive returns or 

rankings of retums, the interpretation is that there is consistency in relative 

performance between the two periods. 

Findings of significantly positive association in performance over 

successive time periods, may help investors identify both potentially attractive 

and unattractive fund holdings for the future. 
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The Jensen measure, in the fund performance application, suffers from all 

of the criticisms leveled at the Capital Asset Pricing Model. However, at this point 

in the development of the literature, Jensen's alpha is still commonly applied. 

When attempting to gauge relative performance. Smith and Tito (1969) 

suggest a "modified Jensen" measure to be superior to alpha for relative 

performance studies. The modified Jensen Is defined as alpha scaled by beta 

(a/p) and is Interpreted as the excess retum per unit of risk. The advantage of 

the modified Jensen measure, over alpha, is that it considers and standardizes 

differences in fund risk preference. The CAPM predicts that higher risk securities 

should have higher returns; using a in a relative comparison of performance of 

funds with differing risk may rank funds solely on the basis of volatility. Consider 

Figure 1.2. Both funds A and B achieve the same alpha, yet B Is riskier, as 

measured by the level of beta, than A. Cleariy their perfomnances, if the level of 

risk is considered, are not equivalent. 

Previous consistency studies recognize this problem and to some degree 

have tried to correct for it either by using homogeneous types of funds 

such as those classified as growth fijnds® or separating funds into high and low 

volatility classes. 

® Because they are actively managed, consistency studies often use aggressive 
growth, growth and growth and income fund observations commingled for statistical testing 
purposes. Betas within these groups can vary widely. 
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Figure 1.2 Case Where Modified Jensen Measure is Appropriate 

The vertical axis represents retums. 
The horizontal axis represents risk measured as beta. 
rf represents the retum on the risk-free asset. 
The SML represents equilibrium points of return and risk. 
A and B represent the realized retums on two mutual funds. 
The vertical distances between points A and B and the SML line represent the alphas (a) or 
excess retums eamed by A and B. 
In this figure, a for A and B are assumed equal. 
The "modified Jensen" performance measure standardizes alphas by dividing each alpha by its 
associated beta. 
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Question 2: Is Consistency a Function 
of Holding Period? 

The evolution of the consistency literature is partlculariy Interesting in 

terms of the holding period intervals researchers choose to examine. Sharpe 

(1966) finds consistent performance over ten-year periods. Carison (1970) also 

finds consistent performance between ten-year periods but not the five-year sub-

periods. Klemkosky (1977) and Dunn and Theisen (1983) examine shorter time 

periods (out to three years) finding little evidence of consistency in their samples. 

After 1983, there are no published papers on relative fund performance until 

Hendricks, Patel and Zeckhauser (1993). Hendricks, Patel and Zeckhauser do 

not reference Carison, Klemkosky or Dunn and Theisen in their paper which 

examines relative fund performance over three month successive holding 

periods. Subsequent papers by Goetzmann and Ibbotson (1994) and Elton, 

Gruber and Blake (1995) test holding periods out to four years. As for the long 

run applicable to mutual funds, mutual fund industry surveys show that 56 

percent of equity fund Investors hold a particular fund for five years or more, with 

14 percent holding an individual fund for ten years or longer. 

As discussed, consistency in relative performance has been a research 

topic for more than thirty years. Eariy studies In the 1960s by Sharpe and Carison 

suggest consistent performance over relatively long holding periods of ten years. 

Later studies, in the 1970s and 80s, find no consistent performance even over 

relatively short holding periods of one to three years. Recent work in the 1990s, 

demonstrates consistency in holding periods out to five years but has not 

11 



reexamined systematically Sharpe's and Carison's eariier work over longer 

holding periods. 

If managerial selection skill is to some degree obscured by short term 

noise, then evidence of consistent performance should increase as holding 

periods are increased. To test this proposition, perfomnance is examined over 

five- and ten-year periods. 

Question 3: Is Consistency Affected by Taxes? 

Taxes are largely ignored in the consistency literature. Mutual fund 

tumover generates capital gains tax liability for investment which does not qualify 

for deferred or exempt status. Jeffrey and Arnott (1993) show that even in low 

ranges of tumover, from five to 25 percent, managers must achieve a much 

higher pretax retum on the whole portfolio to offset the effects of the taxes paid 

on securities sold out of the portfolio. If the market is relatively efficient and the 

Jeffrey and Arnott results are correct, then the prudent manager interested in the 

long-run performance of the fund, might be unlikely to engage in a high degree of 

market timing activity unless the fund clientele is either tax exempt or has tax 

deferred status. Less than 20 percent of all mutual fund holdings can be 

attributed to Investors in tax exempt or deferred categories. While the Jeffrey and 

Amott argument is compelling, Ippolito (1989) and Dickson and Shoven (1994)^ 

acknowledge that the possibility exists that managers may possess superior 

^ Grinblatt and Titman (1989) show that some mutual fund managers may "beat the 
market" but that excess returns accrue to management rather than to fundholders. 
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talent or knowledge that more than makes up for the tumover effect. Academics 

may have less information than fund managers regarding the tax status and 

investment horizon of fund clientele. It seems only fair then, that researchers 

committed to empirically evaluating managerial performance, give some 

consideration to these factors and make comparisons that reflect a full range of 

possible Investor tax statuses and investment horizons. 

Mutual fund retums can be decomposed into two components, an 

unrealized capital gains component which is simply the difference in net asset 

value of the fund from one period to the next and a distributed eamings 

component composed of dividends paid on fund holdings and realized capital 

gains on fund divestitures. Studies to date have calculated retums as the percent 

change in net asset value adjusted for ail dividends and capital gains distributed 

in the measurement interval. As mentioned previously, the effect of taxes on the 

distributions has not been considered in consistency studies. Dickson and 

Shoven (1994) show that mutual fund performance rankings will change 

dramatically when after-tax® returns are examined and that the tax effect is 

cumulative over time. This information, coupled with the Jefft"ey and Amott 

turnover results. Implies that consistency in mutual fund performance may be 

affected significantly by the tax consequences of fund distributions in the 

following way. 

^ Post-tax is the term Dickson and Shoven use for after-tax. The terms post and 
after-tax are used synonymously throughout this dissertation. 
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Low tumover funds, which generate fewer capital gains and dividend 

income, effectively defer investor taxable income indefinitely into the future. 

Assuming reinvestment of capital gains and dividends, taxes reduce the amount 

of reinvestment and reduce portfolio returns. It is conceivable that performance 

consistency may be found both pre and post tax, but given the Dickson and 

Shoven (1994) and Jeffi-ey and Amott (1993) evidence, it seems unlikely that the 

set of repeat high performers will be the same when measured pre and post tax. 

The distinction between pre and after-tax has little meaning for investors 

who enjoy tax deferred or exempt status but may be highly significant for taxable 

investors trying to select attractive funds. The extent to which tax effects may 

Impact on consistency studies is an empirical question which seems worthwhile 

exploring. 

This dissertation examines the tax effects on consistent perfomnance 

under scenarios of (1) a zero tax rate and (2) the highest marginal tax rates 

applicable to ordinary income and capital gains distributions. 

Question 4: Is Evidence of Consistency Sample 
Period Dependent? 

Bauman and Miller (1995) find that consistent performance may be sample 

period dependent and appears stronger when a full stock market cycle Is 

examined. Bauman and Miller identify five martlet cycles in the period between 

December 1972 and September 1991. Bauman and Miller's results, pertiaps 

explain some of the contradictory evidence found in the literature. 
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However, If there is an asymmetry to market cycles (up cycles are more 

Intense and of longer duration than down cycles), then the consistent 

performance noted by Bauman and Miller, may be a result of their use of raw 

rather than risk-adjusted returns. 

This dissertation will examine four of the five martlet cycles defined by 

Bauman and Miller (1995) using risk-adjusted rather than raw retums. 

The literature pertinent to each of these issues is reviewed in Chapter II. 

1.5 Statistical Definitions of Consistency 

While the conceptual definition of consistent performance as discussed 

previously seems relatively straightforward, interpretations of empirical findings 

claim consistency In relative fund performance based on one or more of a number 

of measures including: 

1. Dependence in the retum data between two successive, equal periods 

of time as evidenced by a statistically significant value of the Spearman rank 

correlation coefficient and/or the chi-square goodness-of-fit test. 

2. Dependence in the return data between two successive, equal periods 

of time as evidenced by tests based on median values. 

Researchers also use the odds ratio test, binomial test and runs test as 

criteria evidencing consistency. In these types of tests, funds are divided into 

winners and losers based on their relative position to either the median fund rank 

or retum, and pattems of repeat winning and losing performance are examined. 
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3. Significantly positive slope coefficients in cross-sectional regressions of 

successive period alphas. 

This type of regression is criticized as sensitive to survivorship bias. 

Survivorship bias may occur when funds terminate operations during the sample 

period. Subsequent perfomnance results, (those that would have been attained if 

the fund had not terminated), then are not included In the sample data. 

Generally, if the data show some positive association k)etween retums or 

ranks of retums between successive periods, it is interpreted as evidence of 

consistency. Tests of consistency and the problem of survivorship bias are 

discussed in more detail In Chapter III. 

1.6 Chapter Summary 

In summary, the relation of past perfomnance to future performance of 

mutual funds is still undecided. Klemkosky concludes that "investors should 

exercise caution In using past relative risk - adjusted performance to predict 

future relative performance." Goetzmann and Ibbotson state "We find that past 

returns and relative rankings are useful in predicting future returns and rankings." 

Hendricks, Patel and Zeckhauser find "hot hands"® predictability over the short 

mn but eventual "time decay in performance." In short, there is limited agreement 

among researchers on this subject. 

^ Their term for winning managers who stay winners in the short term. 
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The purpose of this research is to examine the issue of consistency or 

predictability In equity mutual fund performance both on pre and post-tax basis 

over longer holding period horizons than are normally assumed by contemporary 

consistency studies. Consideration of these factors may help draw the existing 

literature together and resolve some of the dichotomy and contradiction present 

in this area of research. 

The remainder of the dissertation is divided as follows. Chapter II reviews 

the existing body of literature relevant to the issue of consistency In mutual fund 

performance. Chapter III explains the data and methodology used for the 

dissertation. Chapter IV presents the empirical results obtained from the tests 

outlined in Chapter III and Chapter V summarizes the conclusions drawn from the 

empirical results. 
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CHAPTER II 

LITERATURE REVIEW 

As outtined In Chapter I, finance researchers concemed with equity 

mutual fund performance have been busy over the past thirty years. The 

consistency literature as a subset of this effort draws heavily fi-om other strains 

of performance investigation for both motivation and methodology. 

For organizational convenience,̂ ° this chapter is divided into three 

sections. Section (2.1) reviews absolute fund performance measured against a 

benchmark portfolio. The consistency literature is reviewed in section (2.2) and in 

the final section (2.3), two papers that focus primarily on the tax implications in 

mutual fund research are considered. 

2.1 Absolute Performance Studies 

Three risk-adjusted performance measures of fund performance based on 

Modern Portfolio Theory have been suggested and are commonly in use in the 

literature. These are the Sharpe Index, the Treynor Index and Jensen's alpha. 

Sharpe (1966) introduces a measure that calculates excess retum per unit of 

total portfolio risk. 

'° It should be noted that the performance topics discussed in this chapter progressed 
concurrently in time. 
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The Sharpe Index is given by: 

^ - ^ (2.1) 
rp 

where Sp = the value of the index 

rp = the realized return on the fund or portfolio 

r̂  = the risk free rate of return 

Srp = the standard deviatlon(risk) of fund or portfolio retum. 

The Sharpe Index can be used as a measure of absolute performance by 

comparing the fund index value against the market index value. A fund with a 

higher/lower Sharpe Index value than the market has outperformed/under-

performed the market. The Sharpe index uses total portfolio risk and is 

considered appropriate in cases where there Is some level of undiversifiable risk 

remaining in the portfolio. 

Treynor (1965) proposes a measure similar to Sharpe's except that the 

Treynor index uses beta as the risk measure. The Treynor Index is expressed as: 

Tp-^ (2.2) 

where Tp = the value of the index 

r̂  = the realized rate of retum on the fund or portfolio 
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r̂  = the risk free rate of retum 

Pp = the portfolio beta. 

Since mari<et risk Is assumed by CAPM to be the relevant risk for which 

the investor is rewarded, the Treynor measure considers only systematic risk as 

represented by the portfolio beta. Interpretation of the Treynor Index for 

performance is the same as it is for the Sharpe Index. 

Jensen (1968) devises a methodology and performance measure that has 

been used frequently in subsequent mutual fund performance studies. Jensen's 

alpha, as the measure is called, Is the vertical distance from a fund's realized 

return and its expected return as defined by the Security Martlet Line (SML). As 

Figure 1.1 shows. Fund A's retum lies above the SML and has outperformed the 

market for the assumed holding period. Security B's return lies below the SML 

and has underperformed the market over the period. Estimation of alphas is 

accomplished by the equation: 

Rjt - Rpt = a + Pj(RMt - Rpt) + Ujt (2.3) 

where Rjt= the realized return at time t for mutual fund j 

Rpt = the return on the risk-free asset at time t 

a = the intercept of the regression equation 

Pj = the systematic risk of asset j^^ 

' * It is interesting to note that Jensen makes a point not to subscript the beta parameter 
with t as he assumes that betas are stationary through time. This assumption is challenged by 
Kon and Jen (1978) and Miller and Gressis (1980). 
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Rwt - the realized rate of retum on the benchmarî  portfolio M at time t 

Ujt = a random error term (assumed to be 0). 

Jensen uses the model expressed in equation (2.3) on a sample of 115 

open end equity mutual funds for the ten-year period 1955-64. Jensen concludes 

that managed funds individually and on average are not able to outperform the 

Standard and Poor's 500 Index, either before or after expenses. 

Kim (1978) examines a sample of 138 mutual fijnds over the period 1969-

1975. Concerned with the empirical findings of a downward bias in the mean 

value of the riskless asset (Intercept) predicted by the CAPM,̂ ^ Kim rejects the 

Jensen methodology In favor of a weighted Index portfolio approach that means 

tests the sample funds against the appropriate benchmark portfolio sorted by risk 

class. ̂ ^ While different in construct, Kim's evidence is consistent with Jensen's 

findings that on average, either before or after expenses, mutual funds do not 

outperform an unmanaged benchmark portfolio of approximately the same risk. 

Although not often cited, Kim's paper is Interesting in that It addresses the 

problems introduced into performance evaluation if the CAPM Is misspecified. 

Grinblatt and TItman (1988,1989) propose and claim to find that mutual 

fund managers do possess superior Investment skills, but expropriate the excess 

retums in the form of higher expenses. They use the Jensen methodology on 

gross fund returns calculated by replicating the composition of each fund (based 

'̂  See Black, Jensen and Scholes (1972), Blume and Friend (1973), and Fama and 

MacBeth(1974). . .^ 
'̂  Risk classes are based on standard deviation intervals. 
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on SEC quarteriy filings for the period 1975-1984), without expenses or 

transaction costs included. Grinblatt and Titman conclude that while some 

managed funds do achieve superior gross returns, these are not passed through 

to the Individual fund Investor. Again, the findings are consistent with the 

previous studies covering different sample periods. In addition, Grinblatt and 

TItman note that survivorship bias is relatively small, on the order of .5% per year 

or less, the Jensen measure is sensitive to choice of benchmarks and manager's 

timing skill Is not a relevant factor. 

The matter of timing skill as distinct from selectivity skill relates directly to 

the efficacy of the Jensen method for performance study. 

Ippolito (1989) in a paper very similar to Grinblatt and Titman's, offers the 

efficient market hypothesis explanation for observed mutual fund performance. 

This argument assumes passive traders (mutual fund investors) pay Informed 

traders (mutual fund managers) an amount sufficient to cover the information 

gathering and execution tasks of fund management. While Infomned traders "beat 

the market" on the basis of better infomnation before expenses, the cost of 

information just offsets the benefit, after expenses. In equilibrium, there is no 

incentive to favor either an actively managed or passive index (unmanaged 

benchmari<) fund. If there Is value added to managed funds then mutual fund 

investors should expect to earn a risk-adjusted return equal to an Index fund after 

expenses. Ippolito examines 143 load and no load mutual funds over the period 

1965-1984. 
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Ippolito estimates the equation: 

R,-Rprb^,{R^-R^)^cE^,^dMF^^eY^^u^^ (2.4) 

where: R̂  = the individual fund return at time t 

Rpt = the retum on the riskless asset at time t 

P, = the beta coefficient estimated for an individual fund from equation 

(2.3) 

(R t̂ - Rpt) = the market risk premium at time t 

Eft = a measure of mutual fund expenses at time t 

MFj, Yt = mutual fund and year dummy variables respectively 

Yt = dummy variable denofing load or no-load fund. 

In his sample, Ippolito finds significantly positive alphas using gross retums 

before expenses (tumover, management fees, research and other overhead) and 

loads for all classes of funds. However, after adding expense variables finds no 

evidence of excess returns. Ippolito's results suggest that although mutual funds 

outperform a market index before expenses, the expense necessary to generate 

superior retums offsets the benefit, consistent with market efficiency given costly 

information. 

In addition, Ippolito's estimation of equation (2.4) shows that load funds 

generate sufficient additional retum to cover the load charges and inferior returns 

are not highly correlated with the level of expenses. This last implication of the 

Ippolito model, the relationship between expenses and returns, is the cmcial 

difference between the interpretation of the Ippolito and Grinblatt and TItman 
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studies. While both find positive excess retums before expenses and little 

evidence of excess returns after expenses, Grinblatt and Titman suggest that the 

excess retum is expropriated by management through higher fees as evidenced 

by a group of funds that display the highest pre-expense performance but no 

significant after-expense excess retums. ̂ ^ 

Both the Grinblatt and Titman and Ippolito studies emphasize the 

importance of turnover as a component of total fund expense and subsequent 

performance, however, they overiook a major consequence of tumover for most 

investors. Tumover gives rise to capital gain distributions which are taxable 

absent any tax exempt status. The subject of turnover will be examined in more 

detail later in this chapter. 

The Important results of the papers summarized in this section are: 

1. There is evidence that managed funds gross of expenses can 

outperform a passive benchmark portfolio; there is no evidence that 

superior performance is obtained net of expenses. 

2. Managers do not seem to exhibit significant timing skill. 

3. Survivorship bias Is relatively small over a long sample period. 

4. The Jensen measure is sensitive to different benchmark portfolios. 

'"* Small funds performed better gross of expenses than larger funds but did not realize 
superior performance net of expenses. One explanation may be that purchasing decisions of 
smaller funds do not drive the market to the extent that larger funds do so that any proprietary 
information held by small funds is not disclosed to the market as quickly as large fund 
information, but small funds cannot realize the economies of scale, such as lower transactions 
costs, that larger firms enjoy. While there is some speculation atxDut the role of economies of 
scale on mutual fund performance, there is very little research on this topic. 
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2.2 Consistency Studies 

An area described as the consistency literature, within the broader 

research topic of mutual fund performance, consisted of two strains (1) 

consistency studies which examine whether n period returns can be predicted 

from prior n period retums and (2) persistence studies which examine the length 

of time predictable return patterns exist. Persistence implies some degree of 

consistency in mutual fund retums. 

In general, tests for these return characteristics follow a similar 

methodology of breaking a data set of retums into a base or selection period of 

specified lengtĥ ^ and then comparing retums or rankings of returns over 

subsequent test periods of the same length. Often regressions of selection and 

test period alphas are performed to confirm cross-sectional predictability. The 

retum series used, depending on the study, are either raw or risk-adjusted in 

some way, either by using the Jensen formulation or risk categories dependent 

on fund objective. Some studies use both raw and risk-adjusted data to test the 

methodology for robustness. 

The type of research outlined above focuses on relative performance 

between funds as opposed to absolute performance between funds and a market 

benchmark. Thus, the comparison in consistency studies Is between performance 

of one fund In relation to the performance of other funds available to the investor. 

'̂  Most recent studies use a one to three-year period. 
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"Winners" are defined as ftjnds that perform well relative to other funds In 

the selection period while "losers" are funds that perfomn pooriy relative to other 

funds in the selection period. Generally, consistency means that "winners" will 

continue to be winners and losers will continue to be losers in subsequent test 

periods. Persistence generally is defined as the number of test periods winners 

and losers continue to be winners and losers respectively. 

Prior to 1991, there are few papers dealing exclusively with the relative 

performance of funds. Sharpe (1966) uses a sample of 34 mutual funds over the 

twenty-year period 1944-1963 and finds a significant rank con-elation between 

fund rankings in the ten-year selection period 1944-1953 and the subsequent test 

period 1954-1963 ranking, by both the Sharpe and Treynor perfomnance 

measures. 

Carison (1970) examines 57 funds over the period 1948-1967 and ranking 

by the Sharpe measure, finds consistency in the two adjacent ten-year periods. 

However, when Carison breaks the sample into shorter periods of five years, no 

clear pattern of consistency is discovered. 

Klemkosky (1977) computes the Sharpe, Treynor and Jensen performance 

measures using a sample of 158 equity funds over the period 1968-1975. 

Klemkosky divides the sample into two- and four-year non-overiapping periods 

and finds little evidence of consistent rankings In the two-year returns using the 

Sharpe or Treynor measures. A stronger association is found In the four-year 

returns. Examination of Jensen's alpha values confirm the results obtained by the 

Sharpe and Treynor techniques. The two-year sample produces no statistically 
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significant association between successive alphas while there Is significant 

positive association in the four year alphas. Klemkosky attributes the significance 

of the four year results to the consistency of poor performance as evidenced by 

the large proportion of funds which achieve negative alphas In both four year 

periods. ̂ ^ Klemkosky concludes that there is little information in past returns 

upon which to predict future returns. 

Dunn and Theisen (1983) obtain mixed results using a sample of 201 

funds for the period 1973-1982. Selection and test periods are divided into one, 

three and five years. Quartile comparisons and rank correlation tests show time 

dependent results; no significant conrelation In the ranks over some periods, 

positive or negative correlation in others. Dunn and Theisen conclude that 

"markets make managers." If trends in the market favor or punish a particular 

portfolio objective or manager style, consistency may be sample period 

dependent. More consistency may be found during periods where the trends are 

relatively stable, less consistency found when market trends change. 

To Dunn and Theisen, investors choice of fund management are Implicit 

market forecasts that prove either wise or poor, based more on the performance 

of the market than on the skill of fund managers. Of course, their findings may 

also result ft-om the fact that their study uses raw rather than risk-adjusted retum 

data. 

'̂  Klemkosky does not rank the alphas as he does the Sharpe and Treynor measures 
but simply looks at the tendency for a positive/negative alpha to follow a positive/negative alpha. 
This seems more a measure of absolute rather than relative performance and does not say 
anything about consistency. 
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While neither Klemkosky or Dunn and Theisen find evidence to support 

the notion of consistency In mutual fund returns, more recent papers published 

between 1993 and 1995 reveal evidence that uniformly supports consistency In 

fund retums, especially In the one- to three-year sample range. ̂ ^ 

Hendricks, Patel and Zeckhauser (1993) use a sample of 165 no-load 

funds with the objective of either aggressive growth, growth or grovyrth and 

income, over the period 1974-1988. Hendricks et al divide the sample into 

quarteriy return data, calculate alpha for each quarterly retum period, and rank 

the resulting alpha's into performance octiles. The Spearman rank con-elation 

coefficient between the octiles shows significant positive association between the 

ranks of successive quarters and time series analysis of lagged quarteriy alphas 

on current quarter alphas suggest that there Is persistence in performance. 

However, this persistence Is short-lived In that the strong positive time series 

association is not demonstrated past four quarters.̂ ® Hendricks et al. conclude 

that managers can get "hot hands" in the short-run but that superior performance 

cannot be sustained over time. 

Examining this literature as it progresses through time, it seems puzzling 

that the sample periods researchers develop get shorter, moving from the ten 

'̂  It is interesting to note that citations of Sharpe (1966), Carlson (1970), Klemkosky 
(1977) and Dunn and Theisen (1983) are made infrequently in subsequent papers through 1995 
publication dates. 

'* In fact, beta estimates are negative for quarters five through seven over the entire 
sample period or equal subperiods. In addition, the results are similar regardless of the market 
benchmark used to compute alpha. 
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year periods used by Sharpe and Carison to the quarteriy periods used by 

Hendricks, Patel and Zeckhauser. 

Perhaps the best rationale for this apparent shift in emphasis is offered by 

Goetzmann and Ibbotson (1994).̂ ^ Goetzmann and Ibbotson note that the 

performance of individual mutual funds will contain both a skill component and a 

noise component. While the skill component should cumulate over time, the 

noise component should tend to average to zero over time. The implication for 

performance studies is that selection and test periods should be chosen so as to 

maximize the possibility of discovering the skill component and minimize the 

confounding effect of the noise component. Goetzmann and Ibbotson feel that the 

best way to predict performance is to track past performance over a "reasonably" 

long period of time and to make predictions over a similariy reasonably long 

period of time. This" reasonably long" period of time, according to Goetzmann 

and Ibbotson, should be long enough to reduce the noise but not so long that 

management changes. These authors then rather arbitrarily choose one and two 

year selection-prediction periods. 

Goetzmann and Ibbotson use a sample of 728 funds over the period 1976-

1988. For the two year periods ranking by alpha, they find about a 60% repeat 

winner effect with significantly positive slope coefficients for all periods in 

'̂  Although the Goetzmann and Ibbotson paper was published in 1994, it circulated 
widely as a 1991 working paper and Is referenced as such in subsequent papers published after 
1991. It is the only paper that tries to establish a rationale for the selection-prediction time 
periods chosen. Other authors offer the explanation that a one to three-year time frame is 
common to most of the perfonnance studies. There are no empirical findings supporting the 
choice of one to three year periods as optimal for the discovery of managerial selection skill. 
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regressions of prediction alphas on selection alphas. The one year tests show 

similar although not as strong results. 

While the papers discussed above use the single index Jensen model to 

calculate risk-adjusted alphas, Elton, Gruber and Blake (1995) use a four-Index 

model to calculate alpha. Their formulation based on the wori< of Blake, Elton and 

Gnjber (1993), Elton, Gruber, Das and HIavka (1993) and Fama and French 

(1993), Incorporates an index proxy for fund size, an index proxy for the martcet-

to-book ratio and an index proxy for fund composition as well as the market index 

into the retum model. Thus the model Is given by: 

where R̂  = the differential retum on fund I in time t 

Rspt = the differential retum on the market index in time t. 

RsLt = the differential return between a small and large cap stock portfolio. 

Rcvt = the differential retum between a growth and value °̂ stock portfolio. 

Ret = the differential return on a bond index in time t. 

Pk = the sensitivity of differential retum on fund I to differential retum on 

the k index (k= SP, SL, GV, B). 

e. = the random error in time t. 

°̂ Growth and value are terms denoting managerial strategy or "style." Growth managers 
are assumed to select securities for the fund portfolio that have the potential for rapid eamings 
growth. Value managers are assumed to select securities that are underpriced by the market. 
Elton, Gruber and Blake claim that these variables are highly correlated with market-to-book 
ratios. 
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Elton, Gruber and Blake calculate and rank into deciles the one and three 

year alphas calculated from the above model for 188 funds over the period 1977-

1993. They conclude that both one and three year alphas convey infomnation 

about future performance.̂ ^ Comparing the Goetzmann and Ibbotson (1994) 

study to that of Elton, Gruber and Blake (1995), the results are similar although 

the retum generating model is not technically the same, which suggests that 

predictability in fund returns is robust to the risk-adjustment method employed. 

Three other recent papers explicitly note the temporal influence in 

consistency research. Malkiel (1995) finds persistent excess retums are achieved 

by some funds in the decade of the 1970's but not in the 1980's. Bauman and 

Miller (1995) show that evidence of consistency is stronger when selection and 

prediction periods are based on complete stock market cycles. Brown and 

Goetzmann (1995) demonstrate persistence In relative performance is sample 

time dependent. 

The Important results of the papers summarized in this section are: 

1. Past mutual fund performance can predict future performance. 

2. Predictability is robust to the retum-generating model employed. 

3. Predictability may be sample time dependent. 

4. Evidence is mixed as to whether predictability is short or long term. 

'̂ Elton, Grut)er and Blake find stronger evidence when funds obtaining less than a .80 
R̂  from the retum-generating model and funds with high expenses are deleted from their sample. 
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2.3 The Implication of Tax Effects In 
Consistency Studies 

Many of the papers in the relative perfomnance literature calculate an 

excess return measure and then compare the rankings of these measures over 

the selection and prediction periods. To date, this literature has not examined the 

impact of taxes on consistency over time, even though taxes may account for the 

largest portion of expenses that investors incur with a mutual fund investment. 

Moreover, tax liability is often generated by managerial action intended to 

enhance returns, tuming over the portfolio by buying and selling stocks. 

Jeffrey and Arnott (1993) discuss the dichotomy of actively managed 

funds. Theoretically, fund managers tumover portfolios to enhance retums. 

Tumover, however, may result in realized capital gains which are taxable to the 

investor and reduces portfolio value especially over longer holding periods. 

Jeffrey and Arnott show that the tax consequences of turnover are a function of 

holding period. Low tumover strategies result in unrealized taxable gains which 

are compounded over the holding period. Any taxes paid on realized capital gains 

reduce the amounts available for compounding. This compounding effect is 

greatest, of course, for longer holding periods. This suggests a negative 

correlation between pre and post tax retums. 

ff consistent performance is found over longer holding periods. It is 

expected that the set of repeat winners will change significantly between the pre 

and post tax cases. Dickson and Shoven (1993) demonstrate that In relative 

performance studies, rankings of pretax and after-tax performance may be very 
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different. In light of the evidence of the Jeffrey and Amott and Dickson and 

Shoven papers, the tax effects on relative performance should not be Ignored. 
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CHAPTER ill 

DATA AND METHODOLOGY 

As previously discussed, Henriksson (1984) and Goetzmann and Ibbotson 

(1994) suggest that managed fund performance consists of both managerial 

selection skill and a noise component and that the skill component should 

cumulate over time. If true, then theoretically, consistency in fund performance 

should be positively related to holding period length.^ While evidence of 

consistency in relative fund performance is established in the literature for holding 

periods of five years or less, consistency for longer holding periods has been 

examined only cursorily. 

Furthermore, the tax consequences of fund management tumover 

decisions may significantly Impact relative fund performance and consistency. 

This chapter discusses the data and methodology that will be used to test 

the hypothesis that consistency in relative fund performance can be found over 

holding periods greater than three years and the effect taxes might have on 

performance consistency. 

This chapter is divided Into four parts: (3.1) a discussion of the data and 

sources, (3.2) a definition of the performance measure employed and explanation 

of how estimates of the performance measure are obtained, (3.3) a discussion of 

^ Practically, of course, there may be a number of other factors over time such as 
changes in management, fee structure, or turnover which may seem to reduce the strength of 
selection skill. 
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the proposed methodology to test for consistent performance (4) a chapter 

summary. 

3.1 Data 

Data are obtained through Mutual Funds Ondlsc,̂ ^ a commercial CD-

ROM product published by Momingstar, Inc. which summarizes price, retum and 

expense data In various ways for 7500 mutual funds over the period 1976-1996. 

To maintain comparability with previous studies, the sample of funds will be 

limited to those open-end equity funds whose investment objective is defined as 

either aggressive growth, growth or growth and income. Past studies use these 

particular types of fijnds primarily because they are most likely to be actively 

managed. 

The twenty-year data period can be broken into a number of equal 

selection and prediction periods. Over the fijil period, 178 equity mutual funds 

with the stated objective of either aggressive growth, growth or growth and 

income maintained operations. Thus using the full period, non-overiapping 

selection and prediction period of up to ten years each can be formed. For the 

178 funds, the selection period is defined as 9/1/76-8/31/85 and the prediction 

period 9/1/86-8/31/96. The same 178 funds can also be examined over four five-

year sub-periods.̂ ^ 

^̂  Ondisc is DOS based software. Momingstar's Principia product is the Windows based 
equivalent. 

'̂̂  The five-year sub-periods are 9/1 /76-8/31 /81, 9/1 /81 -8/31 /86, 9/1 /86-8/31 /91 and 
9/1/91-8/31/96. 
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During the period 1976-1996, funds with the objective of aggressive 

growth, growth or growth and income proliferated to more than 1300 fijnds in 

1996. As the selection period is moved forward in time, the sample of surviving 

funds becomes larger (see Table 3.1). The largest sample of 308 funds is 

available for the five-year selection and prediction periods beginning in 1986. 

Table 3.2 summarizes the different sample sizes and periods examined. 

A data limitation much discussed in the mutual fijnd literature is the 

problem of survivorship bias. Poorly performing funds may be terminated or 

merged Into other funds. Since no retum information is available for these funds 

after termination, researchers suggest that mutual fund performance tests may be 

biased toward finding superior or consistent performance t)ecause very low 

returns are simply dropped from the sample. The result is upwardly biased 

average returns or alphas depending on the measure used. 

This bias is first addressed In absolute performance studies and for the 

most part dismissed as inconsequential. However, Brown, Goetzmann, Ibbotson 

and Ross (1992) show using simulated data, that certain ways of defining 

consistency are subject to a severe survivorship bias effect. They note that if 

nominal alphas in the prediction period are regressed on nominal alphas in the 
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Period 

1976-1996 

1977-1996 

1978-1996 

1979-1996 

1980-1996 

1981-1996 

1982-1996 

1983-1996 

1984-1996 

1985-1996 

1986-1996 

Table 3.1 

Surviving Funds by Objective by Period 

Aggressive 
G''owth 

14 

15 

15 

15 

15 

17 

20 

20 

22 

28 

28 

Growth 

98 

115 

115 

117 

118 

123 

129 

136 

148 

163 

176 

Growth & 
Income 

66 

63 

65 

67 

69 

70 

73 

80 

85 

94 

106 

Total 

178 

193 

195 

199 

202 

210 

222 

236 

255 

285 

308 

1987-1996 

1988-1996 

1989-1996 

1990-1996 

1991-1996 

1992-1996 

1993-1996 

1994-1996 

33 

40 

40 

42 

46 

47 

54 

73 

205 

229 

248 

263 

288 

329 

434 

§7§ 

123 

136 

148 

158 

180 

208 

*261 

336 

361 

405 

426 

436 

514 

584 

749 

9§5 
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Table 3.2 

^12/76-3/81 

•4/81-6/83 

7/§3-9/§7 

Sample Periods And Size 

Selection 
Period 

1976-1986 

1976-1981 

1981-1986 

1986-1991 

Prediction 
Period 

1986-1996 

1981-1986 

1986-1991 

1991-1996 

Sample Size 

178 funds 

178 funds 

178 funds 

308 funds 

M/81-6/83 

V/83-9/87 

nQ/87-9/91 

178 funds 

178 funds 

178 funds 

* Periods defined by Bauman and Miller (1995) as complete market cycles. 
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selection period, where funds have failed during the sample period, spurious 

positive association may be introduced. Excluding temnlnated fund alphas from 

consideration truncates the lower end of the alpha distribution so that a 

significantly positive slope coefficient may be estimated when in fact the true 

association may not be significantly different fi-om zero. Thus, there is the 

appearance of consistent performance where none actually exists. 

Malkiel (1995) suggests another type of survivorship argument. He 

reasons that ex ante, investors do not know whether a fund will be successful or 

fail. Malkiel suggests that both high and low performing funds gamble with high 

amounts of risk. Successful funds win the bet and continue to do well in the 

future, unsuccessful funds are those that gambled and lost.̂ ^ The point is that the 

Investor basically is Involved in a game of chance v\/lth random outcomes. 

Elton, Gmber and Blake (1996) show that multi-factor retum models 

estimate alphas that are less biased than those estimated from the single index 

model and find the amount of upward bias to be about .73% per year. 

Whether survivorship bias actually significantly affects the results of 

previous performance studies, that did not explicitly control for the bias, is 

uncertain. But it is this uncertainty that taints most of the findings of the 

consistency literature outlined in Chapter II and makes some attempt to reduce 

the bias necessary. 

^̂  Malkiel does not provide evidence that high alphas are systematically the result of high 
betas. 
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For purposes of reducing the survivorship bias In this dissertation, retums 

for funds that become defunct during the sample period are Included up until the 

month of liquidation. At that point, It Is assumed that the investor reinvests the 

proceeds In and earns the return on the average fund over the remaining months 

of the sample period. For merged funds during the sample period, it is assumed 

that after the merger the investor earns the returns of the merged fund. 

While the sample will not be free of blas^, this method of coping with the 

survivorship problem has become falriy standard practice for those authors that 

view survivorship bias as a significant issue. 

3.2 Estimation of Alpha 

3.2.1 Return Generating Models 

As discussed In Chapter II, consistency studies use a variety of retum 

generating models. Some adjust for risk, others do not. Table 3.3 summarizes the 

prior research methodology. 

While evidence of consistent perfonnance is found using both raw and risk 

adjusted returns, there is little justification for using raw retums in light of the well 

established construct of Modem Portfolio Theory. The single index, Jensen 

modification of the CAPM is used frequently as demonstrated by Hendricks, Patel 

^̂  Tenninating funds are generally among the poorest performers. While the upward bias 
in mean alphas may be reduced by this procedure, it seems less than intuitive why it should be 
assumed that a poor performer eams average fund retums after termination, when it hadn't 
achieved average returns before termination. 
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Table 3.3 

Summary of Prior Research Methodology 

Author(s) 

Sharpe 
(1966) 

Carlson 
(1970) 

Klemkosky 
(1977) 

Dunn and 
Theisen 
(198?) 

No. Of 
Funds 

34 

57 

158 

201 

Period 

10 years 

5,10 years 

2.4 
years 

1.3,5 
years 

Data 

1944-63 

1948-67 

1968-75 

1973-82 

Model 

Sharpe, 
Trevnor 

Sharpe, 
Trevnor 

Sharpe, 
Trevnor.Jensen 

Raw retums 

Index 

S&P 500 

S&P 500 

S&P 500 

Statistics 

SRCC 

SRCC 

SRCC 

SRCC, 
Chi-square 

Hendricks 
Patel and 
Zeckhauser 
(1993) 

165 3 month 1974-88 Jensen Various SRCC, time series 
regression of 
lagged alphas 

Goetzmann 
and Ibbotson 
(1994) 

728 1.2 years 1976-88 Jensen S&P 500 Regression of 
prediction period on 
selection period 
alphas 

Elton, Gruber 
and 
Blake 
(1995) 

188 1,3 years 1977-93 Four index model t tests on decile 
differences 

Malkiel (1995) 220 1.5.10 years 1971-91 Jensen S&P 500 Binomial test 

Bauman 
and Miller 
(1995) 

Brown and 
Goetzmann 
(1995) 

Carhart(1997) 

Various Various 1972-91 Raw retums SRCC, 
chi-square 

372-829 1 year 1976-88 Jensen S&P 500 odds ratio test 

•SnQ 1-fS VPars 1962-93 FOIir IndSX fTWdfii .2B££. 
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and Zeckhauser (1993), Goetzmann and Ibbotson (1994), Malkiel (1995) and 

Brown and Goetzmann (1995). In the Jensen model, the summary perfonnance 

measure alpha Is estimated by the following: 

Rjt-RR = a + p/RM,-Rp^ (3.1) 

where Rjt= the monthly/quarteriy realized return at time t for mutual fijnd j 

Rpt = the return on the 91 day treasury bill in month t 

a = the estimated monthly/quarteriy performance measure 

Pj = the sensitivity of asset j to the risk premium R̂ t - RR 

R̂ t = the realized rate of retum on S & P 500 in month/quarter t. 

The CAPM model assumes that systematic risk is the only risk priced by martlet 

participants. 

Elton, Gruber and Blake (1995) and Carinart (1995, 1997) employ a more 

generalized multi-Index CAPM to estimate alpha. Elton, Gmber and Blake use the 

following estimation equation: 

Rir^i'-^iSpRsPt'^f^iSLRsLt^^iGvRGVt^^iBRBt ( 3 . 2 ) 

where R̂  = the differential return̂ ^ on fund I in time t 

Rgpt = the differential return on the market Index in time t. 

RsLt = the differential return between a small and large cap stock portfolio. 

RQVI = the differential retum between a growth and value stock portfolio. 

Ret = the differential retum on a bond Index In time 

^̂  Differential retum is defined as the difference between the return on fund i and the 
yield on the 91 day Treasury bill in month t 
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Pik = the sensitivity of excess retum on fijnd I to excess retum on the k 

index.(k=SP,SL,GV,B). 

This model allows for other factors, in addition to martlet risk, that may be 

relevant In pricing assets. Besides the choice of high/low beta, fund managers 

have other selection strategies or choices available; growth or value style, small 

or large capitalization, and fund composition. Comparison tests of the single and 

multi-index models conducted by Elton Gaiber, Das and HIavka (1993) and 

Carhart (1997) suggest that the additional perfomnance attributes in the multi-

index models capture the relevant characteristics of perfomnance better than the 

single index CAPM. 

Managerial "style" is a performance attribute classified by commercial 

services such as Momingstar, Upper and Wiesenberger as either value, growth 

or blend. Growth managers are assumed to select securities, for the fund 

portfolio, that have the potential for rapid eamings growth. Value managers are 

assumed to select securities underpriced by the market. A blend style, of course, 

tries to combine both the growth and value strategies. 

In equation 3.2, the term RQVI is defined as the differential retum between 

a growth and value stock portfolio. The term Pcvt̂ ovt indicates the amount of the 

mean excess return attributable to following a growth versus value strategy. 

Similariy in equation 3.2, the temn Rsuis defined as the differential return 

between a small and large capitalization stock portfolio and PSURSLI denotes the 

amount of the mean excess retum attributable to following a small versus large 

cap policy. 
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Since even the most aggressive funds are seldom 100 percent invested in 

stocks, the term PJBR,B indicates the amount of mean excess return attributable to 

rates of retum on fixed Income securities 

3.2.2 Estimation of Returns 

To use the Elton, Gruber and Blake model, five retum series must be 

estimated: (1) a fund differential return, (2) a market differential return, (3) a 

differential retum between a growth and value stock portfolio, (4) a differential 

return between a small and large capitalization stock portfolio and (5) a bond 

portfolio differential retum. 

Investor retums are calculated monthly for each fund on a pre and after

tax basis assuming reinvestment of all income and capital gains distributions as 

follows: 

NAV .^N.-NAV..^N.. 

Pret<rc MAV.^^N 
bi ^'bi 

where Rpretax= the pre-tax return in month i 

NAVei = the fund's net asset value at the end of month I 

NAVbi = the fund's net asset value at the beginning of month i 

Nbj = the number of shares owned at the beginning of month i 

Nei= Nbi+ the number of shares that are purchased with all 

distributions, less applicable load charges, fi-om Nbi during month 1. 
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Nei above then can be represented as follows: 

Nei = K + a-1-CG.VI-n (3.4) 

NAV^ 

where N ĵ, Nbj, and NAVê  are as defined in fomnula (3.3) 

Ij = Income distributions for month i 

CGj = capital gains distributions for month I 

L = the firont end load fee, if any. 

After-tax returns are calculated similariy: 

NAV.xN^-NAV.,^N. 
n ei et bt bi 

aftertax- NAV^.^N,. ^ ^ ' ^ ^ 

where NAVei, NAV î, and Nbi are the same as (3.3) and N̂ i = Nbi + the number of 

shares that are purchased with all distributions less applicable taxes and 

applicable loads on the after-tax reinvestment amount from Nbi during month i. 

Nei above then can be represented as follows: 

{ { l i d - t i ) + C G i d - n ) ) ( 1 - L) ,^ ^, 
Nei = Nbi + ( 3 . 6 ) 

NAVei 

where N̂ ,̂ Nbj, and NAVej, li_ CGj, and L are as defined in fomnula (3.4) and 

ti = the highest marginal tax rate on ordinary income during 

the month i. 

rj= the highest marginal tax rate on capital gains during the month i. 
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Taxable distributions may be either ordinary Income or capital gains and 

are taxed at different rates. Table 3.4 shows the highest prevailing rate for both 

kinds of distributions over the period 1976-1996. ^̂  The differential retum is the 

pre- or after-tax return less the monthly return on the 91-day Treasury bill. 

The pre- and after-tax excess martlet retums are calculated as above, 

using the Vanguard Index 500 fund as a proxy for the S&P 500 Index. The 

Vanguard 500 Index seeks investment results that con-espond with the price and 

yield performance of the S&P 500 Index. The Vanguard Index 500 allocates the 

percentage of net assets each security receives on the basis of the stock's 

relative total market value; it's market price per share multiplied by the number of 

shares outstanding. 

Whereas investors cannot buy (easily) the S&P 500 Index, they can the 

Vanguard 500 Index. The fund has low expenses (about .20% per year) and 

turnover and has tracked very closely to the S&P over its 21 year life. The 

Vanguard Index 500 also makes and reports capital gains distributions regulariy 

which reduces the estimation problem inherent in using the S&P 500 Index as an 

after-tax market Index. 

The growth-value index is fiDrmed by adding together the monthly retums 

of the Wilshlre large-cap, mid-cap and small-cap stock growth indexes and 

subtracting the sum of the monthly retums of the Wllshire large-cap, mid-cap and 

^̂  Dickson and Shoven(1993) report that the greatest difference in pre and after-tax 
rankings occurs under their highest tax regime. 
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Table 3.4 

Applicable Tax Rates on Ordinary Income and Capital Gains Distributions by Year 1976-1996 

Yggr Ordinary Income (<^\ Capital Gains (%\ 

1976 60__ 25 

i 9 7 7 6 0 _ 25 

1978 62 25 

1979 64 25 

1980 64 25 

1981 63J 25 

1982 50 20 

1983 50 20 

1984 49 19.6 

1985 49 19.6 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

49 

38.5 

33 

33 

33 

31 

31 

39.6 

39.6 

39.6 

39.6 

19.6 

28 

28 

28 

28 

28 

28 

28 

28 

28 

29 
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small-cap value Indexes.^ Key variables used by Wllshire to screen stocks for 

the growth Indexes Include sales growth, return-on-equity and dividend payout. 

The screening variables for value Indexes are price/eamlngs ratio, price-to-book 

ratio and yield. The large capitalization designation includes 750 securities with 

martlet capitalizations in excess of $2 billion. Mid-cap securities are capitalized 

between $2 billion and $540 million and small-cap securities range from market 

capitalization of $540 million down to $155 million. 

The differential returns between a small and large-cap stock portfolio are 

estimated by adding the monthly retums on the Wllshire small-cap growth and 

value indexes and subtracting the sum of the monthly returns on the Wllshire 

large-cap growth and value indexes. 

The growth-value and small-large cap Indexes are already In differential 

retum form since the risk-free rate cancels out as the two series are differenced. 

The differential return on the bond Index is formed by subtracting the 

monthly 91-day Treasury bill yield from the monthly yield on the Vanguard Bond 

Index Total Bond Market fund. The Vanguard Bond Index Total Bond Market fund 

is a broad-based fund composed of about 700 high quality corporate (no rating 

below BBB, average credit quality AA) and govemment issues. The fund has a 

average effective maturity of about 8.3 years and average duration of 4.6 years. 

The fund was designed to replicate the Lehman Brother's Aggregate Bond index 

^ Retums on and explanations of the Wllshire indexes may be downloaded from 

Wilshlre Associates Inc. via the Intemet at address www.wilshire.com. 
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and the fijnd's credit quality, maturity and duration match the much larger (4700 

high quality bond issues) Aggregate Bond index. Just as In the rationale for using 

the Vanguard Index 500 fijnd as the marî et index, the practical value of the 

Vanguard Bond Index fund is that investors can actually buy it. 

3.2.3 Controlling for Managerial Tenure 

For a variety of reasons, mutual funds change managers over time and as 

managers change, so may fund performance. If performance Is a function of 

managerial selection skill and skill is more readily identifiable with the use of 

longer sample periods, as proposed by Goetzmann and Ibbotson (1994), then 

controlling for managerial longevity allows for performance comparisons between 

funds even over sample periods where fund management has changed. 

A stralghtfon/vard method of dealing with managerial tenure is to add a 

categorical (dummy) variable to the multi-index model defined by equation (3.2) 

to account for management changes made during the sample period. Since over 

a twenty year period, more than one management change may be made, an 

eighteen month window over which to measure the marginal impact of a 

management change is proposed. As an example, for a fund that changes 

managers in January 1986, the dummy variable would take on a value of one for 

January and for the following seventeen months. In July 1987 the value of the 

dummy variable is zero and remains zero until the next management change. 

Eighteen months, on average, is believed to be a sufficient amount of time for 
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the new manager to make his/her changes to the portfolio and for those changes 

to impact (either positively or negatively) fund retums.̂ ° 

Some fijnds are managed by more than one manager. Detailed information 

about selection decision-making within a "committee" management structure is 

difficult to obtain as often managers are rotated on and off committees. 

With the addition of the categorical variables, the estimation model is 

complete as follows: 

where Rĵ  = the differential return on fund I in month t as calculated by 

equations 3.3 or 3.5. 

Rvit = the differential retum on the Vanguard Index 500 fund in month t. 

RwsLt= the differential return between the Wilshlre small and large cap 

Indexes in month t. 

RwGvt = the differential retum between the Wilshlre small, mid and large 

cap growth stock indexes and the small, mid and large cap value stock 

indexes In month t. 

RvBit= the differential retum on the Vanguard Bond Index Total Bond 

Market fund In month t. 

D1 = categorical variables for manager tenure as previously explained. 

^^ In some cases, it may not be possible to implement new strategy immediately due to 
market conditions and therefore the time required to evaluate new management performance 
may need to be extended. 
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Pik- the sensitivity of excess return on fijnd I to excess retum on the k 

index, (k = VI, WSL,WGV,VBI). 

3.3 Consistency in Long Run Performance 

3.3.1 Predictive Power in the Long Run 

To test the hypothesis that long run past performance can be used to 

predict future performance, a twenty-year sample period 1976-1996 is used. This 

twenty year period is divided into a ten year selection period, 1976-1986 and a 

ten year prediction period 1986-1996. The sample consists of all aggressive 

growth, growth and growth and income objective funds that survive over the 

twenty years plus the provision made for non-surviving funds discussed 

previously. Using equation 3.7 and the pre-tax retum variables, estimates of 

alpha are obtained for all funds in the sample for both the selection and 

prediction periods. The alphas are then ranked in descending order for each 

period. 

As a first test of consistent performance, the Spearman rank correlation 

coefficient is calculated to measure the association between the interperiod 

alphas. 

The Spearman rank correlation coefficient (hereafter referred to as SRCC) 

is a nonparametric measure used to describe the degree of association between 

two variables; the limits being +1 denoting perfect positive correlation and -1 

denoting perfectly negative correlation. A priori, the distribution of a is unknown, 

therefore using a non-parametric test is appropriate. Practically, since 
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consistency examines relative performance over two time intervals, positive 

excess retums followed by negative excess returns does not necessarily imply 

negative con êlation In relative performance. Use of ranking methods makes the 

analysis clearer even though the data are nominal. 

As applies to consistency studies, the SRCC measures the degree of 

association between ranks in the selection period and ranks in the prediction 

period. The null hypothesis, for the one tailed test Is Ĥ : SRCC <=0, the 

correlation of the ranks interperiod Is less than or equal to zero and the 

alternative hypothesis is that the con-elation is greater than zero. 

A statistically significant positive SRCC is interpreted as evidence that may 

suggest consistency in relative performance. 

Assuming a significantly positive SRCC, it is also important to discem the 

source of the positive association. Positive association between the poorest 

performing funds as found by Klemkosky (1977), is good news for investors as It 

identifies undesirable funds. But, perhaps more importantly, consistency also 

implies a positive association from one time period to the next between the best 

performing funds. 

As a way of making this distinction, other non-parametric tests such as the 

chi-square goodness-of-fit test, the binomial test, and the odds ratio test are 

frequently used. These tests are measures of independence in ranks from the 

selection to the prediction period. To use these tests, ranks must be divided Into 

some appropriate grouping such as deciles, octiles or quartiles depending on how 

fine a gradation of performance the researcher requires or the data allow. 
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Chi-square tests on quartile divisions will be the baseline test to examine 

repeat perfomnance pattems. Finer gradations such as octile or decile divisions 

are used fiDr comparison purposes as long as there is a significant difference in 

mean alphas between adjacent divisions and the sample is large enough to 

obtain minimum expected firequencies.^^ 

The null hypothesis for the chi-square test In this application Is that the 

ranks are uniformly distributed over the gradations between periods so that there 

is no systematic pattern of repeated performance. For example, with a sample of 

200 funds divided by quartiles, each quartile In the selection period contains 50 

funds. Assuming that performance Is random, then no more than 13 funds should 

repeat in any one quartile in the prediction period. Systematic deviation between 

actual and hypothesized repeaters leads to significant chi-square values and 

rejection of the null hypothesis. Contribution to the chi-square value can be 

identified by individual cross-tabulations so that the source of systematic 

repetition can be identified. Thus by using the chi-square statistic, first quartile 

repeat winners can be distinguished from fourth quartile repeat losers. Table 3.5 

demonstrates a pro forma 4 X 4 chi-square contingency table. 

'̂ Validity of chi-square tests is jeopardized when contingency table cells yield small 
expected frequencies. Cochran (1952) suggests that for tables with more than one degree of 
freedom (a table larger than a 2 X 2), a minimum expected frequency per cell of 1 is permissible 
if no more than 20% of the cells have expected frequencies of less than 5. Using octile divisions, 
this condition is not satisfied until the sample size is greater than 300, 500 for decile divisions. 
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Table 3.5 
Quartiles of Selection and Prediction Period Ranks of Alpha 

Pro Forma 
178 Funds 

Period 1976-1996 

Qls 

Q2s 

Q3s 

Q4s 

OlD 

# of funds 
Observed % 

# of funds 
Observed % 

# of funds 
Observed % 

# of funds 
Observed % 

0 2 D 

# of funds 
Observed % 

# of funds 
Observed % 

# of funds 
Observed % 

# of funds 
Observed % 

0 3 D 

# of funds 
Observed % 

# of funds 
Observed % 

# of funds 
Observed % 

# of funds 
Observed % 

Q 4 D 

# of funds 
Observed % 

# of funds 
Observed % 

# of funds 
Observed % 

# of funds 
Obsen/ed % 

(P= ) 

SRCC = 

Rows are quartiles of ranks of alpha computed on a non-taxable basis in the selection period 
x/xx/xx-x/xx/xx. 
Columns are quartiles of ranks of alpha computed on a non-taxable basis in the prediction period 
x/xx/xx-x/xx/xx. 
Each cell shows the number of funds In the selection period quartiles cross-tabulated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25.0%. 
SRCC is the Spearman rank correlation coefficient. 
Chi-square statistic is computed by maximum likelihood method. 
Ho = There is independence between selection and prediction period quartile rankings. 
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3.3.2 After-tax Predictive Power in the Lonq-Run 

While pre-tax performance predictability may be of interest to investors 

with exempt or defen-ed tax status, after-tax perfomnance is more relevant to 

taxable investors already holding or contemplating buying actively managed 

fijnds. To examine perfbmnance consistency on an after-tax basis, the same 

procedure Is followed as in Section 3.3.1, using a's calculated from the estimation 

of equation (3.7), with factor retums adjusted for ordinary income and capital 

gains taxes. 

Given the expected negative con-elation between pre and after-tax alphas, 

if consistency is found after-tax, there should be a different set of repeat winners 

than in the pre-tax case. 

3.3.3 Holding Period Dependency 

A number of studies find evidence that suggests consistent performance is 

sample period dependent. Malkiel (1995) and Brown and Goetzmann (1995) find 

consistent performance in one year holding periods during the 1970's but no 

consistent performance during the 1980's. An alternative explanation might be 

that consistent performance is holding period dependent. Perhaps a more volatile 

market during the 1980's creates a noisier return series that obscures managerial 

selection skill if examined over short intervals of time. 

To test this hypothesis, the twenty year sample Is broken Into four five-

year sub-periods, 1976-1981, 1981-1986, 1986-1991 and 1991-1996. Three 

analyses can be performed using the periods 1976-1981, 1981-1986 and 1986-
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1991 as selection periods forthe respective prediction periods 1981-1986, 1986-

1991 and 1991-1996. The number of growth oriented funds that can be included 

in each of the three 

selection/prediction period samples increases with time as new funds come Into 

existence. Sample periods and size are summarized in Table 3.2. 

Following the methodology discussed previously, each of the three sample 

periods are examined for consistent performance on both a pre and after-tax 

basis. 

Bauman and Miller (1995) suggest that consistency may be sample period 

dependent based upon inter-period fluctuations in economic and market activity. 

They find stronger evidence of consistent performance when the sample period 

spans a complete market cycle. 

Bauman and Miller do not risk-adjust retums. If market cycles are 

asymmetrical; expansions are of longer duration and more intense than 

contractions, then Bauman and Miller may find consistent performance resulting 

from high beta strategies rather than managerial selection skill. 

Bauman and Miller identify four market cycle periods, December 1976-

March 1981, April 1981-June 1983, July 1983-September 1987 and October 

1987-September 1991. Three sets of selection/prediction periods can be fomned 

with December 1976-March 1981, April 1981-June 1983, and July 1983-

September 1987 as the selection periods for the prediction periods April 1981-

June 1983, July 1983-September 1987 and October 1987-September 1991. 

Following the procedures outlined In this chapter, each of the three sets of 
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selection/prediction periods are examined for consistent performance on both a 

pre and after-tax basis. 

3.4 Chapter Summary 

This chapter defines the data, methodology and tests that are used to 

examine relative performance consistency over longer holding periods than are 

generally found in the literature. Building on Elton, Gmber and Blake (1995), the 

retum model specified In this chapter controls for a number of performance 

attributes including managerial tenure. 

Performance tests Include after-tax analysis which has not previously been 

addressed or conducted in this literature. The issue of survivorship bias is 

recognized and an appropriate sampling method is suggested consistent with the 

best current procedures employed to mitigate the effect of the bias on test 

results. 

The results of the empirical tests proposed In this chapter are the subject 

of Chapter IV. 
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CHAPTER IV 

EMPIRICAL RESULTS 

The consistency literature to date has been extensively examined for 

holding periods of five years or less using pre-tax data. Although the evidence is 

mixed, the bulk of recent research suggests consistent performance out to five 

years. Fund advertising, however, often emphasizes longer term performance 

and fund rating services such as Momingstar provide ten year comparisons 

between individual funds and Indexes such as the S&P 500. 

In addition, for many Investors, the relevant retum is the after-tax retum 

rather than the pre-tax retum. Dickson and Shoven (1993) show that relative 

rankings of fund alphas can change significantly between pre- and after-tax 

analysis. 

Bauman and Miller (1995) suggest that consistency is more cleariy 

demonstrable over complete market cycles rather than specified holding period 

durations, such as one, three or five years. 

Finally, use of a market model to calculate excess retums requires the 

choice of a market index. While the S&P has been used as the market index in 

most consistency studies, it Is difficult for the average investor to hold the S&P 

500 making its practical efficacy as the index portfolio suspect. 

This chapter provides empirical evidence conceming the Issues described 

above and is divided Into five parts: (4.1) A discussion of the results of tests of 

consistent pre-tax performance for the ten-year holding periods 1976-1996 and 
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the embedded five-year sub-periods, (4.2) A discussion of the results of tests of 

consistent after-tax performance for the period 1976-1996, (4.3) a discussion of 

the results of the tests conducted using the sample periods suggested by 

Bauman and Miller, (4.4) a discussion of the results obtained by using the S&P 

500 as the martlet index over the period of 1976-1996, and (4.5) a summary of 

the results discussed in the chapter. 

4.1 Long-Run Consistent Pre-tax Performance 

4.1.1 The Sample 

The results derived In this section are based on 1,068 estimates of alpha 

for the ten-year periods, 9/1/76-8/31/86 and 9/1/86-8/31/96, and four five year 

subperiods 9/1/76-8/31/81, 9/1/81-8/31/86, 9/1/86-8/31/91 and 9/1/91-8/31/96. 

The sample consists of 178 mutual funds with the investment objective of either 

aggressive growth, growth or growth and Income and which survived, merged or 

terminated over the 1976-1996 sample period. To mitigate the effect of 

survivorship bias, returns for funds that merged over the period are included in 

the sample monthly returns up until the point of the merger after which the 

merged fund's retums are Included In the sample. Terminated fund monthly 

returns are included In the sample until the month of termination. After 

tenmination, the mean retum for all surviving and merged funds are Included In 

the sample. During the period seventeen funds in operation at the beginning of 

1976 were either merged or terminated by 1996. Both Momingstar and 

59 



Wiesenberger services were used to try to track all fijnd tennlnations and 

mergers. 

4.1.2 Retum and Excess Retum Calculatinnij; 

As discussed In the previous chapter, returns are calculated as follows: 

where Rpretax= the pre-tax retum In month I 

NAVei = the fund's net asset value at the end of month i 

NAVbj = the fund's net asset value at the beginning of month i 

Nbi = the number of shares owned at the beginning of month i 

Nei = Nbi ••• the number of shares that are purchased with the proceeds of 

all distributions, less applicable load charges. 

Fund distributions are either income distributions (dividend or interest 

income) or capital gains distributions (resulting from portfolio holding changes). 

Nei above then can be represented as follows: 

Nei = Nbi + (li-^CGi)(1-L) (4.2) 
NAVei 

where Nei, Nbj, and NAVei are as defined in fomnula (4.1) 

Ij = income distributions for month I 

CGj = capital gains distributions for month i. 

L = the front end load fee, if any. 
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Monthly excess retums are estimated using the four-Index model of Elton. 

Gruber, and Blake (1995): 

where R̂  = the differential return̂ ^ on fund I in month t as calculated by equation 

(4.1). 

Rvrt = the differential retum on the Vanguard Index 500 fund In month t. 

RwsLt= the differential return between the Wllshire small and large cap 

Indexes in month t. 

RwGvt = the differential retum between the Wllshire small, mid and large 

cap growth stock Indexes and the small, mid and large cap value stock 

Indexes In month t. 

RvBit= the differential retum on the Vanguard Bond Index fund in month t. 

D1 = dummy variable for fund manager changes. 

P,k = the sensitivity of excess retum on fund i to excess retum on the k 

index.(k = VI,WSL,WGV,VBI). 

Some explanation of the model variables are necessary. As discussed in 

the previous chapter the Vanguard 500 Index seeks investment results that 

correspond with the price and yield performance of the S&P 500 Index. The 

Vanguard Index 500 allocates the percentage of net assets each security 

^̂  The differential retum is defined as the index retum in month t less the monthly 91 -day 
Treasury bill yield in month t. 
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receives on the basis of the stock's relative total martlet value; Its martlet price 

per share multiplied by the number of shares outstanding. 

Whereas Investors cannot buy (easily) the S&P 500 Index, they can buy 

the Vanguard Index 500 fund. The fund has low expenses (about .20 percent per 

year) and has tracked very closely to the S&P 500 Index over its twenty-one year 

life. This variable, of course, is used to capture the marî et influence on mutual 

fund retums. 

The growth-value index is formed by adding together the monthly retums 

of the Wllshire large-cap, mid-cap and small-cap stock growth indexes and 

subtracting the sum of the monthly retums of the Wllshire large-cap, mid-cap and 

small-cap value indexes. The growth-value index is used to capture the influence 

of following either a growth or value style on mutual fund retums. 

The differential retum between a small and large-cap stock portftDlio are 

estimated by adding the monthly returns on the Wilshlre small-cap growth and 

value Indexes and subtracting the sum of the monthly retums on the Wllshire 

large-cap growth and value Indexes. This variable accounts for differences In 

retums attributable to the size of the firms held in the fund portfolio.̂  The 

differential return on the bond Index is formed by subtracting the monthly 91 day 

Treasury bill yield from the monthly yield on the Vanguard Bond Index fijnd. This 

Index fund seeks to replicate the performance of the Lehmann Brothers 

Aggregate Bond Index. 

^̂  An awkward way of saying size effect. 
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The categorical variable D1 attempts to capture marginal differences in 

fund performance due to fund manager changes over time. The categorical 

variable takes on a value of one in the month of a management change and the 

following seventeen months. An eighteen-month window is hypothesized 

sufficient to allow a new manager to establish him/herself In the job. For months 

not conresponding to this eighteen month management change window the value 

of the dummy Is, of course, zero. 

Tables 4.1 and 4.2 show the correlations between these explanatory 

variables over the two ten year periods 1976-1986 and 1986-1996. 

Over the first ten-year period the Vanguard 500 Index, the growth-value 

portfolio differential and the small-large portfolio differential are all significantly 

positively correlated at the .01 level of significance or better. The Vanguard Bond 

Index Is significantly positively correlated with all other variables except the 

grov^h-value portfolio differential. The correlations change slightly over the 1986-

1996 period, the most noticeable changes being that the small-large portfolio 

differential is no longer significantly correlated with the Vanguard 500 Index and Is 

significantly negatively con-elated with the Vanguard Bond Index. The 1,068^ 

regressions spanning the sample periods have an average adjusted R ôf .88.̂ ^ 

"̂̂  Six estimates of alpha are required for each of the 178 funds. 
^̂  Elton, Gmber and Blake (1995) do not include estimates of alpha resulting from 

regressions whose R̂  's are less than .80, reasoning that the resulting larger standard errors 
may tend to bias their analysis against finding consistency. Although, the data was checked for 
en-ors, no fund was excluded from my sample because of a low R̂  value. 
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Table 4.1 
Con-elations Ijetween pre-tax explanatory variables for the period 1976-1986. 

Correlations 

Pearson 
Correlation 

Sig. 
(2-taiied) 

N 

VANNTX 
SP500 
BINTX 
GV 
SL 

VANNTX 
SP500 
BINTX 
GV 
SL 
VANNTX 
SP500 
BINTX 
GV 
SL 

VANNTX 
1.000 
.992** 
.595** 
.599** 
.226* 

.000 

.000 

.000 

.013 
120 
120 
120 
120 
120 

SP500 
.992** 

1.000 
.587** 
.591** 
.231* 
.000 

.000 

.000 

.011 
120 
120 
120 
120 
120 

BINTX 
.595** 
.587** 

1.000 
.054 
.265** 
.000 
.000 

. 

.555 

.003 
120 
120 
120 
120 
120 

GV 
.599** 
.591** 
.054 

1.000 
.373** 
.000 
.000 
.555 

.000 
120 
120 
120 
120 
120 

SL 
.226* 
.231* 
.265*^ 
.373*' 

1.000 
.013 
Oi l 
.003 
.000 

120 
120 
120 
120 
120 

** Correlation is significant at the 0.01 level (2-tailed). 

*• Correlation is significant at the 0.05 level (2-tailed). 

SP500 is the monthly retum on the Standard and Poor's 500 index less the monthly return on the 
91-dayT-bill. 
VANNTX is the pre-tax monthly retum on the Vanguard 500 index fijnd less the monthly retum 
on the 91-dayT-bill. 
BINTX is the pre-tax monthly retum on the Vanguard Bond index fund less the monthly retum on 
the 91-dayT-bill. 
GV is the monthly differential between the Wllshire growth and value index portfolio. 
SL is the monthly differential between the Wilshlre small and large cap index portfolio. 
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Table 4.2 
Con-elatlons between pre-tax explanatory variables for the period 1986-1996. 

Correlations 

Pearson 
Correlation 

Sig. 
(2-tailed) 

N 

VANNTX 
SP500 
BINTX 
GV 
SL 

VANNTX 
SP500 
BINTX 
GV 
SL 
VANNTX 
SP500 
BINTX 
GV 
SL 

VANNTX 
1.000 
.996** 
.302** 
.598** 
.021 

.000 

.001 

.000 

.816 
120 
120 
120 
120 
120 

SP500 
.996** 

1.000 
.303** 
.606** 
.029 
.000 

.001 

.000 

.755 
120 
120 
120 
120 
120 

BINTX 
.302** 
.303** 

1.000 
-.086 
-.244** 
.001 
.001 

.351 

.007 
120 
120 
120 
120 
120 

GV 
.598** 
.606** 

-.086 
1.000 
.419** 
.000 
.000 
.351 

.000 
120 
120 
120 
120 
120 

SL 
.021 
.029 
.244*̂  
.419*' 

1.000 
.816 
.755 
.007 
.000 

120 
120 
120 
120 
120 

** Correlation is significant at the 0.01 level (2-tailed). 

SP500 is the monthly return on the Standard and Poors 500 index less the monthly return on the 
91-dayT-bill. 
VANNTX is the pre-tax monthly retum on the Vanguard 500 index fijnd less the monthly retum 
onthe91-dayT-blll. 
BINTX is the pre-tax monthly retum on the Vanguard Bond index fijnd less the monthly retum on 
the 91-dayT-bill. 
GV is the monthly differential between the Wllshire growth and value index portfolio. 
SL is the monthly differential between the Wllshire small and large cap index portfolio. 
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Although, there Is significant con-elation between the Independent variables, no 

severe multl-collinearity is observed. Using the four-index model, a large 

proportion of the beta estimates on the Vanguard 500 Index are below one (on 

the order of .86), even for aggressive growth funds^ which are generally thought 

to have greater risk than the maricet. 

Surprisingly, while management changes are generally thought to affect 

fijnd perfonnance over time, the dummy variable for management changes is 

significantly different fi^om zero in very few cases. Shrinking the window from 

eighteen months to six months or expanding It to thirty, did not affect this result. 

Data tracking management changes before 1980 are sketchy at best, improve 

between 1980 and 1985 and are very complete for periods after 1985. New 

managers may be locked into a certain style by fund objective or may share the 

previous manager's Investment philosophy are two possible explanations for not 

finding a significant management change influence on fund retums. This result 

warrants further study. 

4.1.3 Pre-tax Consistency Tests 

Table 4.3 shows the mean pretax alpha estimates by quartile over all test 

periods. All adjacent quartile mean alphas for each period are significantly 

different at the .00 level of significance. Although finer gradations such as octile 

^̂  These funds do have betas greater than one when a single index model is employed 
The interpretation of the beta coefficient on the martlet index does not seem straightforward 
when the multi-index model is used. 
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Table 4.3 

Mean alpha estimates by quartile for 178 funds assuming non-taxable retums 

Quartile Period 
76-86 

.0045 

.0014 

.0020 

.0005 

-.0021 

.0031 

-.0053 

Period Subperiod Subperiod Subperiod Subperiod 
86-96 76-81 81-86 86-91 91-96 

.0073 .0040 

.0029 .0005 

.0007 -.0013 

.0018 -.0052 

.0019 

-.0011 

.0025 

-.0051 

.0002 

-.0027 

-.0039 

-.0068 

Table 4.4 

Mean alpha estimates by quartile for 178 funds assuming taxable returns 

Quartile 

1 

2 

Period 
76-86 

.0052 

.0020 

Period 
86-96 

.0004 

-.0021 

Subperiod 
76-81 

.0079 

.0033 

Subperiod 
81-86 

.0050 

.0014 

Subperiod 
86-91 

.0019 

-.0011 

Subperiod 
91-96 

.0002 

-.0026 

.0004 

-.0017 

-.0031 

-.0055 

.0010 

-.0012 

-.0005 

-.0046 

-.0025 

•0050 

.0038 

.0069 
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or decile differences are also significant, the sample size is not sufficiently large 

to provide reliable chi-square statistics using either octile or decile divisions.̂ ^ 

As discussed in the previous chapter, winners are fijnds whose alphas 

rank in the highest division (quartile, octile or decile) in the selection period and 

the prediction period. Losers are funds whose alphas rank in the lowest division 

in both the selection and prediction period. Figure 4.1 shows the scatter of the 

ranks of alphas for the 1976-1986 and 1986-1996 periods by quartile, octile and 

decile divisions and the Spearman rank correlation coefficient over the two 

periods for each division. The strongest association is in the decile ranks. 

Consistent performance is shown If winners in the selection period repeat as 

winners in the prediction period with a greater frequency than is expected by 

chance. This is true for both the octile and decile rankings even though Inference 

by chi-square cannot be made reliably.̂ ® Table 4.5 shows the quartile cross-

tabulations between alphas for the ten-year selection period 9/1/76-8/31/86 and 

the prediction period 9/1/86-8/31/96. From Table 4.5, it is seen that a first quartile 

winner repeats 38.6 percent of the time, if performance is random only 25 percent 

of selection period winning funds should repeat. There is a 18.2 percent chance 

that a first quartile winner in the selection period will fall to a fourth quartile loser 

^̂  To meet the minimum requirement for reliable chi-square statistics a sample size of 

320 is required for octile divisions, 500 for decile divisions. 
*̂ There are five first octile repeat winners in this sample and four repeat losers. The 

expected value for repeat winners and losers assuming a uniform distribution is 2.78. There are 
three repeat winners and three repeat losers with decile divisions, the expected values are 1.78 
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Figure 4-1 

Scatterplots of the ranks of alpha by quartile, octile and decile division. 

spearman rank correlation coefficients 

Quartiles .306 p= .000 

Octiles .315 p= 000 

Deciles .330 p= 00 
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Table 4.5 
Quartiles of Selection And Prediction Period Ranks of Alpha Assuming Retums Are Not Taxed 

178 Funds 
Period 1976-1996 

Qls 

Q2s 

Q3s 

Q4s 

(P 
46.52 
=.000) 

01D 

17 
38.6 

9 
20.5 

10 
22.7 

8 
17.4 

SRCC = .306 

02n 

12 
27.3 

23 
52.3 

3 
6.8 

7 
15.2 

0 3 D 

7 
15.9 

8 
18.2 

20 
45.5 

10 
21.7 

Q4D 

8 
18.2 

4 
9.1 

11 
25.0 

21 
45.7 

Rows are quartiles of ranks of alpha computed on a non-taxable basis in the ten-year 
selection period 9/1/76-8/31/86. 
Columns are quartiles of ranks of alpha computed on a non-taxable basis in the ten-year 
prediction period 9/1/86-8/31/96. 
Each cell shows the number of funds in the selection period quartiles cross-tabulated 
with prediction period quartiles and associated probability (in percent) of attaining 
prediction period quartile given selection period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 
25.0%. 
Maricet index used for estimating alpha is the Vanguard Index 500. 
SRCC is the Spearman rank con-elation coefficient. 
Chi-square statistic is computed by maximum likelihood method. 
Ho = There is independence between selection and prediction period quartile rankings 
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In the prediction period and a 65.9 percent chance It will not fall below the second 

quartile. 

Losers also have a higher than expected 45.7 percent probability of 

repeating fourth quartile performance and only a 17.4 percent chance of rising to 

the first quartile In the prediction period. There is a 67.4 percent probability of a 

fourth quartile fund not rising above the lower fifty percent of fiinds in the 

prediction period. 

The diagonal elements of Table 4.5 show greater than expected repeat 

performance in all quartiles. Both the chi-square and Speamrian statistics are 

significant at the .00 level. 

There are seventeen repeat winners and twenty-one repeat losers during 

the period. Table 4.6 summarizes these funds by some of the characteristics that 

are generally used to describe and qualitatively evaluate mutual funds. Any 

elements common to successful funds may help the investor in screening funds 

for investment. These characteristics are fund objective, style, fund capitalization, 

turnover ratio, managerial tenure, expense ratio, 12b-1 and load charges. 

Fund objective for this sample of funds is either aggressive growth, growth 

or growth and Income. Although there may be considerable overiap In practice, 

aggressive growth funds generally hold portfolios of higher than average risk and 

so are more sensitive to market fluctuations than are growth or growth and 

income funds. 
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Table 4.6 
Comparison of Winning Fund Characteristics 

and the Vanguard Index 500 

Fund Object style Cap Turn Tenure Exp 12b-1 Load 

AQ G M 263 11 1.29 .25 NL 

AQ G M 65 2 1.07 25 5.75 

AG G M 60 5 1.05 0 NL 

M 48 13 1.13 .25 4 75 

B L 27 23 75 .25 5.75 

B L 78 24 .81 25 4.50 

68 1 1.48 .30 5.00 

8 G G L 5 4 5 90 0 5.00 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Index 

G 

G 

G 

G 

G 

G 

G 

G+l 

G+l 

G+l 

G 

G 

V 

V 

V 

B 

B 

V 

V 

B 

L 

s 

s 

M 

L 

L 

M 

L 

M 

L 

118 

164 

39 

30 

15 

57 

139 

248 

79 

4 

10 

1 

19 

27 

26 

17 

9 

2 

21 

9 

.86 

1.78 

63 

77 

1 00 

1 02 

1.20 

1.60 

69 

20 

0 

25 

0 

0 

0 

25 

.30 

.25 

0 

0 

NL 

5.75 

NL 

NL 

NL 

5.00 

5.50 

5.75 

NL 

NL 

*1996data 

Object= Fund objective AG= Aggressive growth G= growth G+l= growth and income 
Style G= growth B= blend V= value 
Cap= median capitalization of fund holdings S= < $1 billion M= between $1 and $5 billion L= > 5 
billion 
Tum= Tumover= % of fund assets that change annually 
Tenure= length of time(in years) fund manager has been in place 
Exp= Expense ratio= % of fund assets charged for operating costs and management fees. 
12b-1= % of fund assets charged for mart̂ eting and distribution costs 
Load= Front end load= sales charge deducted from investment in % 
lndex= Vanguard Index 500 fund 
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Table 4.6 Continued 

Fund Object Style Cap Turn Tenure Exp 12tx1 Load 

AG B s 606 6.25 0 NL 

B L 81 11 1.08 .30 4.25 

B L 33 1 .85 0 NL 

B L 32 2 1.14 .25 3.00 

V M 172 1 1.32 1.00 NL 

46 3 .73 .35 5.75 

B L 62 3 1.28 0 NL 

8 G G M 102 22 3.68 0 NL 

V L 102 1 .94 .25 4.75 

10 G V L 46 8 .93 .25 4.75 

11 G B L 102 3 1.63 .30 4 75 

12 G G L 173 1 1.10 0 3.00 

13 

14 

15 

16 

17 

18 

19 

20 

21 

G+l 

G+l 

G+l 

G+l 

G+l 

G+l 

G+l 

G+l 

G+l 

G 

G 

B 

V 

B 

B 

V 

B 

G 

L 

L 

L 

L 

L 

L 

L 

L 

L 

54 

142 

269 

235 

69 

115 

160 

54 

134 

1 

2 

1 

1 

1 

1 

2 

5 

29 

63 

1.05 

74 

1.17 

79 

1.75 

1.09 

.70 

12.66 

.50 

30 

0 

.25 

0 

1.00 

.25 

.35 

25 

5.75 

425 

NL 

NL 

5.00 

NL 

NL 

5.75 

NL 

Index G+l B L 4 9 .20 0 NL 

Object= Fund objective AG= Aggressive growth G= growth G+l= growth and income 
Style G= growth B= blend V= value 
Cap= median capitalization of fund holdings S= < $1 billion M= between $1 and $5 billion L= > 5 
billion 
Turn= Turnover= % of fund assets that change annually 
Tenure= length of time(in years) fund manager has been in place 
Exp= Expense ratio= % of fund assets charged for operating costs and management fees 
12b-1 = % of fund assets charged for marketing and distribution costs 
Load= Front end load= sales charge deducted from investment 
lndex= Vanguard Index 500 fund 
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style denotes whether a manager seeks portfolio appreciation through 

buying grov^h companies (growth style) or by buying companies that are 

undervalued by the martlet (value style). Buying both is a blend style. 

Average capitalization refers to the size of the companies that the portfolio 

holds. A small cap fund holds a portfolio that has a median company 

capitalization of less than one billion dollars. A medium cap fund has a median 

company capitalization between one and five billion dollars. Large cap Is over 5 

billion dollars.̂ ^ 

Tumover Is a measure of the fund's trading activity. A low tumover rafio 

(20-30 percent) Indicates a buy-and-hold strategy while high turnover Indicates 

market timing strategies and an active management style. High tumover 

Increases brokerage expenses and exposes the fund's clients to tax liability from 

capital gains. 

Managerial tenure may show consistency in fund objective and the overall 

ability of the fund to ride out periods of martlet volatility. 

The expense ratio represents the percentage of the firms assets that are 

paid for operating costs and management fees and are deducted from net asset 

value. Obviously, all other things equal, higher expenses mean less retum fiDr the 

fund investor. 

12b-1 fees are charges deducted from fijnd assets to pay for mari<eting 

and distribution costs. Theoretically, If fund managers can marî et a fund 

^̂  These capitalization classes are Momingstar's. 
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successfijily, scale economies in operation may reduce expenses by more than 

enough to offset the effect of the 12b-1 charge on retum. However, Chance and 

Fenis (1991), Trzclnka and Zweig (1990), Dukes (1992) and Dukes and 

Wllcox(1994) offer empirical evidence that 12b-1 distribution fees are simply 

deadweight cost to fund owners that reduces retum. 

Load charges are one time sales charges deducted from amounts Invested 

into the fund (front-end load) or withdrawn (back-end load) and reduce amounts 

available for investment Into the fund or realized from the sale of the fund. Thus, 

load charges are undesirable from the Investor's point of view and explains the 

popularity of no-load funds. 

Which, If any, of these characteristics are most Important In explaining 

winning and losing funds has already been Investigated to some extent. Ippolito 

(1989) finds that actively managed funds, manifested by higher tumover rates, 

expenses and loads, may generate returns sufficiently high to pay for the higher 

level of expenses. Carhart (1997) states "While the popular press will no doubt 

continue to glamorize the best-performing mutual fund managers, the mundane 

explanations of strategy and investment costs account for almost all of the 

important predictability In mutual fund returns" (p.81). Carhart (1997) proposes 

"three rules of thumb for wealth-maximizing mutual fund investors" (p. 81). 

The first is to avoid funds that are persistent poor performers. The second 

Is that the best performing funds will not sustain their perfomnance indefinitely, 

and the third is that expenses and fees will have a direct, negative impact on 

performance. 
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There are a number of multivariate statistical techniques that can be used 

to explain differences in group means or to classify data. Principal component 

analysis, canonical con-elation, multiple analysis of variance, logistic regression, 

factor analysis and discriminant analysis are all similar in that they decompose 

the total variance in a data set into two parts. One is that part of the total variance 

estimated by a linear combination of explanatory variables (the model) and the 

other is the residual or unexplained variance. The winner-loser groups of mutual 

funds in Table 4.6 can be modeled as a binary (0,1) dependent variable (0= loser, 

1=winner) with the eight characteristics as the explanatory variables. Discriminant 

or logistic regression analysis of the data for the two groups in Table 4.6 reveals 

that the variables most important in separating winners from losers are 

managerial tenure, expense ratio, average capitalization and style. These four 

factors explain fifty percent of the total variance in the data. Managerial tenure Is 

the single largest source of explained variation, accounting for 18.4 percent of the 

total.^ (Table 4.7 reports the coefficient estimates from the logistic regression.) 

This may be a trivial result, suggesting that managers of the best performing 

funds keep their jobs longer than managers of the worst performing funds, but as 

a practical consideration, an additional rule of thumb for those wealth-maximizing 

''̂  All eight characteristics, managerial tenure, expense ratio, average capitalization, 
style, load, 12b-1 fees, tumover and objective explain 54.1 percent of the total variance In the 
logistic regression, with all explanatory variables entered, only the coefficients for managerial 
tenure and expense ratio are significant at the .05 level. Priors for the signs on the coefficients 
are positive for managerial tenure and negative for expenses for the reasons stated previously. 
Actual signs on the coefficients are consistent with the priors. Model predicts winner or loser 
accurately in over 80 percent of the cases. 
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Table 4.7 
Slope Coefficient Estimates for Logistic Regression of Fund Characteristics 

of Winners and Losers 

Variable(Characteristic) 

Constant 

Objective 

Style 

Tumover 

Average Capitalization 

Manager Tenure 

Expenses 

Load 

Slope Coefficient 

-1.42 

-1.77 

-.77 

.02 

3.18 

.36 

-3.82 

.90 

p-value 

.793 

.236 

.420 

.125 

.263 

.049 

.046 

.115 

12b-1 Fees -6.00 .325 
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mutual fund Investors may be to consider funds whose managers have long track 

records with the same fund. 

4.1.4 Pre-tax Consistencv over the Sub-periods 

Tables 4-8 through 4-10 demonstrate that the sub-periods, with the 

exception of the 1976-1986 period, show the same pattem of consistent 

perfomnance. Although the significant chi-square statistic for the period 1976-

1986 denotes dependence in the data, consistent first quartile perfonnance is 

less obvious for this period. While first quartile winners in the five year selection 

period 9/1/76-8/31/86 repeat first quartile performance In the prediction period 

9/1/81-8/31/86 with a marginally greater than expected frequency (27.3 percent 

compared to 25 percent), there is a 56.8 percent probability that a selection 

period winner will fall into the lowest two quartiles in the prediction period. A 

selection period loser has a 54.6 percent chance of rising into the top 50 percent 

of funds in the prediction period. 

Even given the rather weak results of the 1976-1986 period, a conclusion 

of consistent performance seems warranted on the basis of the evidence 

presented In Tables 4-8 through 4-10. If individual funds are tracked through the 

sample periods the evidence Is less clear. Only three funds are repeat winners In 

each of the four sample periods, two funds are repeat winners in three of the fiDur 

sample periods, eleven funds are repeat winners in two of the sample periods 

and twenty-five funds are repeat winners in one of the four sample periods. Eight 

78 



Table 4-8 
Quartiles of Selection and Prediction Period Ranks of Alpha Assuming Retums Are Not Taxed 

178 Funds 
Sub-period 1976-1986 

iilfi Q 2 B Q2fi Q6SL 
Qls 

Q2s 

Q3s 

12 
27.3 

14 
32.6 

7 
14.9 

7 
15.9 

16 
37.2 

9 
19.1 

8 
18.2 

6 
14.0 

21 
44.7 

17 
38.6 

7 
16.3 

10 
21.3 

Q4s 11 13 10 10 
25.0 29.5 22.7 22.7 

X̂  = 22.21 
(p =.008) 

SRCC = -.015 
(P =,»H) 

Rows are quartiles of ranks of alpha computed on a non-taxable basis in the five-year 
selection period 9/1/76-8/31/81. 
Columns are quartiles of ranks of alpha computed on a non-taxable basis in the five-
year prediction period 9/1/81-8/31/86. 
Each cell shows the number of funds in the selection period quartiles cross-tabulated 
with prediction pericxj quartiles and associated prot)abiHty (in percent) of attaining 
prediction period quartile given selection period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 
25.0%. 
Market index used for estimating alpha is the Vanguard Index 500. 
SRCC is the Spearman rank conrelation coefficient. 
Chi-square statistic is computed by maximum likelihood method, 
Ho= There is independence between selection and prediction period quartile rankings. 
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Table 4.9 
Quartiles of Selection and Prediction Period Ranks of Alpha /Assuming Retums Are Not 

Taxed 
178 Funds 

Sub-period 1981-1991 

Qls 

Q2s 

Q3s 

Q4s 

QlD 

18 
40.9 

9 
20.0 

9 
20.0 

7 
15.9 

X̂  = 21.49 
(p=.011) 

SRCC = .258 
(D =.000^ 

0 2 D 

11 
25.0 

17 
37.8 

9 
20.0 

8 
18.2 

0 3 D 

8 
18.2 

8 
17.8 

18 
40.0 

11 
25.0 

0 4 D 

7 
15.9 

11 
24.4 

9 
20.0 

18 
40.9 

Rows are quartiles of ranks of alpha computed on a non-taxable basis in the five-year 
selection period 9/1/81-8/31/86. 
Columns are quartiles of ranks of alpha computed on a non-taxable basis in the five-year 
prediction period 9/1/86-8/31/91. 
Each cell shows the number of funds In the selection period quartiles cross-tabulated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25.0%. 
Market index used for estimating alpha is the Vanguard Index 500. 
SRCC is the Spearman rank con-elation coefficient. 
Chi-square statistic is computed by maximum likelihood method, 
Ho = There is independence between selection and prediction period quartile rankings. 

80 



Table 4.10 
Quartiles of Selection /Vnd Prediction Period Ranks of Alpha /Assuming Retums Are Not Taxed 

178 Funds 
Sub-period 1986-1996 

i22fi Q2k QdC 
Qls 20 8 4 11 

46.5 18.6 9.3 25.6 

Q2s 9 11 17 8 
20.0 24.4 37.8 17.8 

Q3s 10 19 8 8 
22.2 42.2 17.8 17.8 

Q4s 5 7 15 18 
11.1 15.6 33.3 40.0 

X̂  = 34.20 
(p =.000) 

SRCC = .241 
(P = QQ1^ — — 

Rows are quartiles of ranks of alpha computed on a non-taxable basis in the five-year 
selection period 9/1/86-8/31/91. 
Columns are quartiles of ranks of alpha computed on a non-taxable basis in the five-year 
prediction period 9/1/91-8/31/96. 
Each cell shows the number of funds in the selection pericxJ quartiles cross-tabulated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25.0% 
Marî et index used for estimating alpha is the Vanguard Index 500 fund 
SRCC is the Spearman rank correlation coefficient 
Chi-square statistic is computed by maximum likelihood method, 
Ho= There is independence between selection and prediction period quartile rankings. 
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funds are repeat winners in the ten year selection and prediction periods but are 

not repeat winners In any of the sub-periods. 

Of the seventeen repeat winners in the fijil sample period, four are 

repeat winners in the 1981-1986 sub-period, five are repeat winners in the 

1986-1991 sub-period and six are repeat winners In the 1991-1996 sub-period. 

Of the twelve repeat winners in the sub-period 1976-1986, six repeat in the 

1986-1991 sub-period and four repeat in the 1991-96 sub-period. While 

eighteen funds repeated over the sub-period 1981-1991, only five of these 

funds repeated In the adjacent 1991-1996 sub-period. 

To illustrate the above pattern of movement, Table 4.11 tracks the status 

from period to period of funds of the forty-one funds that are repeat winners In 

at least one of the test periods. While Table 4.11 reflects some reversal of 

fortune over time (winner to loser, loser to winner In adjacent periods), there 

seems to be considerable persistence In winning performance. 

To demonstrate this point, assume a simple trading mle where we will 

only bet on last past repeat winners.'*'' For example, If we are placing bets for 

the 1986-1991 period, we would bet on fund one since it is a repeat winner over 

the period 1976-1986. Ex ante, our trading rule says not to bet on fund twenty 

for the 1986-1991 period. To provide a more stringent test, we win only in cases 

where we win in the subsequent period, we lose all other times. In addition, we 

incur an opportunity cost since our trading rule doesn't let us bet on losers, so 

"*' These are funds that, ex post, have been top performing funds over two periods or 
more consecutively. 
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Table 4.11 

Performance of Repeat Winners by Period 
This table tracks performance of funds that repeated first quartile performance in at least one 
test penod for the period 1976-1996. Blank cells denote that the fund is either in the second or 
third quartile for the period. 

16 

17 

18 

19 

20 

21 

22 

23 

Fund Period 1976-96 
Full Sample 

Period 

1 Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Period 1981-86 
Sub-period 

Winner 

Winner 

Winner 

Winner 

Winner 

Loser 

Winner 

Winner 

Loser 

Period 1986-91 
Sub-period 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Period 1991-96 
Sub-period 

Winner 

Winner 

Winner 

Loser 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Loser 

Loser 

Loser 

Loser 

Loser 

Winner 

Winner 

Winner 

Loser 

Loser 

Loser 

Loser 

Winner 

Winner 

Winner 

Winner 
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Table 4.11 Continued 

24 

25 

26 

27 

28 

29 

39 

40 

41 

Fund Period 1976-96 
Full Sample 

Period 

Period 1981-86 
Sub-period 

Period 1986-91 
Sub-period 

Loser 

Loser Winner 

Loser Winner 

Loser 

Loser 

Loser 

Winner 

Winner 

Loser 

Loser 

Winner 

Winner 

Winner 

Period 1991-96 
Sub-period 

Winner 

Winner 

Loser 

Loser 

Loser 

30 

31 

32 

33 

34 

35 

36 

37 

38 

Loser 

Winner 

Loser 

Loser 

Loser 

Loser 

Winner 

Winner 

Loser 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 

Winner 
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we will add that cost as a loss where a loser In one period wins In the next period. 

For the 1986-1991 period we would have seven wins and six losses and for the 

1991-1996 period, we would have nine wins and nine losses. So by following this 

repeat winner strategy, we have a 53.85 percent chance of winning for the 1986-

1991 period. Table 4.9 shows that if we only use the last five-year period to place 

our bets, our probability of winning is at best only 40.9 percent. 

Of course, the repeat winner strategy breaks even for the 1991-1996 

period, which is not appreciably better, but still better than the 46.5 percent 

probability of winning we have from betting on the last past single period winners. 

It seems that the information content of winning performance may be cumulative 

to some extent over time. This does not seem to be fully consistent with the "hot 

hands" findings of Hendricks, Patel and Zeckhauser (1993) or Carhart (1997) 

which to some degree may be explained by the differences in assumed holding 

periods.*̂  

If there Is predictive power in prior alphas and that power is cumulative, 

then the past alpha series should have a longer memory than the last past alpha. 

As in the trading njle example previously discussed, the five year sub-periods 

represent a time series of alphas for each fund, at, at.i a^zand at.g representing 

the five year alphas for the periods 1976-1981, 1981-1986, 1986-1991 and 1991-

1996 respectively. If past alphas hold predictive power for future alphas then the 

2̂ Hendricks, Patel and Zeckhauser (1993) assume quarteriy holding periods, Carhart 

(1997) assumes one year holding periods. 
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slope coefficients on lags of alpha should be positive. If predictive power is 

cumulative, then the lagged regression model 

ctt-i = Bo+ Bi at.2 + B2 at.3 should have greater explanatory power than the model 

at.i = Bo+ Bi at.2 and the lagged regression model at = B0+ B̂  at.i + B2 at.2+ B3 

at.3 should have greater explanatory power than either the models 

at = Bo+ Bj at.i or at = Bo+ Bi at.i + B2 at.2 The results of these regressions for 

the 178 fund sample are shown In Table 4.12 The two lag models (models 2 and 

4) both have greater explanatory power as evidenced by larger adjusted R-

square values than the single lag models (models 1 and 3) suggesting cumulative 

predictive power in the lags of alpha. However, the third lag is not statistically 

significant and actually reduces the R-square value. For this sample at least, ten 

years of past experience Is better than five but fifteen years of past experience Is 

not better than ten, for predicting the next five-year mean alpha. Further 

research on the possibility of cumulative information in relative performance 

seems warranted as data become available. As previously mentioned, there are 

eight funds that are repeat winners fiDr the full sample period that do not repeat in 

any of the sub-periods. Assuming the mean alphas in Table 4.3, an investor still 

fares better holding one of the eight fijnds that are repeat winners over the fijil 

sample period but not a repeat winner in any of the sub-periods rather than a 

fund that repeats in all of the sub-periods but is not a repeat winner over the fijil 

sample period. 
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Table 4.12 
Lagged Regressions of Alpha 

178 Funds 

Coefficient Estimates 
(p values) 

Bo Bi Bj B, 

Model 1: at.1 = Bo+Bia,2 -002 .174 N/A N/A .045 
(p = .000) (p = .003) 

Model2: aj.1 =Bo+Bi at2 -002 .166 .220 N/A .114 
+ B2a,.3 (P = .000) (p = .003) (p=.000) 

Model 3: a , = BQ-I- Bi aj.. -.003 
(p = .000) 

.439 
(p = 000) 

N/A N/A .165 

Model 4. a, = BQ-I- B, a,., + 

" 2 ^ t - 2 

-.003 
(p = .000) 

.388 
(p = .000) (P 

.176 
= .002) 

N/A .204 

Model 5: ttj = Bo+ B̂  a .̂̂  + -.002 
(p = .000) 

.401 
(p = .000) (P 

.175 
= .002) 

-.036 
(p = .545) 

.202 

at = alpha for the period 1991-1996 

at.i = alpha for the period 1986-1991 

at.2 = alpha for the period 1981-1986 

at.3= alpha for the period 1976-1981 

F ratios for all regressions are significant, p = 000 
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The mean compound excess retum for a full sample period repeat winner 

Is 34.9 percent; for a three consecutive sub-period repeat winner the mean 

compound excess retum is 22.2 percent. So while there appears to be quite a bit 

of Inter-temporal movement between quartiles among winners, consistent winning 

perfbmnance over the longer ten year selection and prediction periods provides, 

on average, a higher compound excess return than consistent winning 

performance over the shorter five-year selection and prediction periods spanning 

the same total amount of time. 

4.1.5 Consistent Performance as the Opportunity 
Set Chances 

For purposes of consistency research, regardless of the holding period 

length, the sample size Is limited to the number of funds that exist over the entire 

sample period, since fund performance is measured over two equal periods of 

time. But as Table 3.1 shows the number of mutual funds available for sale has 

greatly increased since 1976. For the period 1986-1996, the set of aggressive 

growth, growth and growth and Income funds that survived, merged or terminated 

expanded by 130 funds to a total of 308 funds. During this period, thirty-two funds 

either terminated or merged. 

Examination of Table 4.13 shows that over ttiis period consistent 

performance is again demonstrated. Over the ten-year period, forty-three percent 

of the winners In the five-year selection period repeat their winning perfbmnance 

in the subsequent five-year prediction period. There is a 77.9 percent probability 

88 



Table 413 
Quartiles of Selection And Prediction Period Ranks of Alpha Assuming Retums Are Not Taxed 

308 Funds 
Period 1986-1996 

Qls 

Q2s 

Q3s 

Q4s 

QlD 

37 
43.0 

28 
42.4 

8 
10.3 

3 
3.8 

02o 

30 
34.9 

17 
25.8 

20 
25.6 

12 
15.4 

0 3 D 

9 
10.5 

7 
10.6 

36 
46.2 

26 
33.3 

0 4 D 

10 
11.6 

14 
21.2 

14 
17.9 

37 
47.4 

X^= 104.17 
(p =.000) 

SRCC = .473 
(o =.000^ 

Rows are quartiles of ranks of alpha computed on a non-taxable basis in the five-year selection 
period 9/1/86-8/31/91. 
Columns are quartiles of ranks of alpha computed on a non-taxable basis in the five-year 
prediction period 9/1/91-8/31/96. 
Each cell shows the numt)er of funds in the selection period quartiles cross-tabulated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection period quartile. 
Assuming rarKJom outcomes (independence of the data) each probability should equal 25.0%. 
Market index used for estimating alpha is the Vanguard Index 500 fund 
SRCC is the Speannan rank con-elation coefficient. 
Chi-square statistic is computed by maximum likelihood method, 
Ho= There is independence between selection and prediction pericxJ quartile rankings. 
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that a winner in the selection period will not fall below the 50** percentile of fund 

rankings in the prediction period. Losers repeat 47.4 percent of the time and 

have an 80.7 percent probability of not rising above the 50** percentile. Both chi-

square and Spearman rank correlation statistics are highly significant. However of 

the thirty- seven repeat winners In this period only eight or 22.2 percent, are 

funds from the original 178 fund sample. An Investor over this ten-year period 

eams a 6.50 percent mean compounded excess retum with an Investment In a 

first quartile repeat winner If chosen from the "old" funds but 14.09 percent on 

average. If Invested in one of the more newly fomned first quartile repeat winners. 

Table 4.14 shows the mean alpha estimates by quartile for the expanded sample 

of 308 funds. Based on the evidence discussed in this section. It is apparent that 

there is long term consistency in pre-tax mutual fund performance as shown by 

the results of the 1976-1996 tests. However, this finding seems considerably 

dampened by the fact that consistent performance appears to be highly sample 

dependent. When combined with funds of more recent origin, longer track record 

funds constitute a small firaction, 22.2 percent of repeat winners while making up 

almost 58 percent of the total sample size. 

4.2 Consistency Tests Based on After-tax Retums 

Dickson and Shoven (1993) show that there may be considerable 

differences In fund alpha rankings when using after-tax rather than pre-tax 

returns to estimate alpha. Their sample yielded a mean absolute change of 6.2 

percentiles between after-tax and pre-tax rankings with some dramatic 
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Table 414 

Mean alpha estimates by quartile for 308 funds 

Quartile 

1 

2 

3 

Period 86-91 

.0030 

.0007 

-.0013 

Period 91-96 

.0014 

-.0012 

-.0032 

Period 86-91 

.0030 

.0004 

-.0014 

Period 91-96 

.0014 

-.0013 

-.0032 

-.0042 -.0061 -.0042 -0062 
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differences of close to fifty percentile points noted for a few Individual funds. For 

the Investor who Is not tax deferred or exempt, the relevant retum is the after-tax 

retum. To examine whether a similar pattem of consistent performance exists 

after-tax, the same procedure is followed as In the last section except that the 

variables are adjusted for taxes. 

After-tax retums are calculated for each fund as follows. 

NAV^.^N^-NAV,,^N,, 

^ aftertax- NAV.y^N,.^ ^ ^ ^ 

where Ranertax= the after-tax return In month i 

and NAVei .NAVbj, Nt,| are as defined in equation (4-1). 

Nei= Nbi+ the number of shares that are purchased with all distributions, 

less applicable load charges and taxes. 

Fund distributions are either income distributions (dividend or Interest income) or 

capital gains distributions (resulting from portfolio holding changes). 

Nei above then can be represented as follows: 

( ( l i d - t i ) + C G i d - r i ) ) ( 1 - L) 
Nei = Nbi + — i<i-=>; 

NAVei 

where Nei, N î, and NAVei, Ij.Cgi, and L are as defined In fomnula (4.2) and 

ti = the highest marginal tax rate on ordinary income during 

the month 1. 
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rj = the highest marginal tax rate on capital gains during 

the month 1. 

Again the four index model with a dummy for manager changes is used to 

estimate fund after-tax alphas as follows: 

where Rjt = the after-tax differential retum on fund I In month t as 

^it=^i^^ iVI^VIt^^lWSL^WSLt^^iWGV^WGVt^^lVBI^VBIt^^iDl^^ ( 4 . 6 ) 

calculated by equation (4.4). 

Rvit = the after-tax differential return on the Vanguard Index 500 fund in 

month t. 

RwsLt= the after-tax differential retum between the Wllshire small and large 

cap Indexes In month t. 

RwGvt = tl̂ 6 after-tax differential return between the Wllshire small, mid 

and large cap growth stock indexes and the small, mid and large cap value 

stock indexes in month t. 

RvBit= the after-tax differential retum on the Vanguard Bond Index fund in 

month t. 

D1 = dummy variable for fund manager changes. 

(3,k= the sensitivity of excess return on fund i to excess return on the k 

index.(k = VI,WSL,WGV,VBI). 

Tables 4.15 and 4.16 show the correlations between the tax-adjusted 

explanatory variables over the periods 1976-1986 and 1986-1996. 

As In the pre-tax analysis, another 1,068 regressions are perfomned to 

obtain the after-tax alphas for each of the 178 funds over each sample period. 
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Table 4.15 
Correlations between explanatory variables for the period 1976-1986. 

Conrelations 

Pearson 
Con-elation 

Sig. 
(2-tailed) 

N 

VANTX 
SP500 
BITX 

GV 
SL 
VANTX 
SP500 
BITX 
GV 
SL 
VANTX 
SP500 
BITX 
GV 
SL 

VANTX 
1.000 

.985** 

.596** 

.597** 

.223* 

.000 

.000 

.000 

.015 
120 
120 
120 
120 
120 

SP500 
.985** 

1.000 
.566** 
.591** 
.231* 
.000 

.000 

.000 

.011 
120 
120 
120 
120 
120 

BITX 
.596** 
.566** 

1.000 
.054 
.257** 
.000 
.000 

.559 

.005 
120 
120 
120 
120 
120 

GV 
.597** 
.591** 
.054 

1.000 
.373** 
.000 
.000 
.559 

.000 
120 
120 
120 
120 
120 

SL 
.223* 
.231* 
.257*' 
.373*̂  

1.000 
.015 
Oi l 
.005 
.000 

120 
120 
120 
120 
120 

**• Correlation is significant at the 0.01 level (2-tailed). 

*• Conflation is significant at the 0.05 level (2-tailed). 

SP500 is the monthly retum on the Standard and Poor's 500 index less the monttily return on the 91-day T-
bill. 
VANTX is the after-tax monthly retum on the Vanguard 500 index fund less the after-tax monthly retum on 
the 91-day T-bill. 
BITX is the after-tax monthly retum on the Vanguard Bond index fund less the after-tax monthly retum on 
the 91-day T-bill. 
GV is the monthly differential between the Wllshire growth and value index portfolio. 
SL is the monthly differential between the Wilshire small and large cap index portfolio. 
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Table 4.16 
Correlations between explanatory variables for the period 1986-1996. 

Correlations 

Pearson 
Con-elation 

Sig. 
(2-tailed) 

N 

VANTX 

SP500 

BITX 

GV 

SL 

VANTX 

SP500 

BITX 

GV 

SL 

VANTX 

SP500 

BITX 

GV 

SL 

VANTX 
1.000 

.994** 

.303** 

.597** 

.016 

.000 

.001 

.000 

.862 

120 

120 

120 

120 

120 

SP500 
.994** 

1.000 

.304** 

.606** 

.029 

.000 

.001 

.000 

.755 

120 

120 

120 

120 

120 

BITX 
.303** 

.304** 

1.000 

-.088 

-.252** 

.001 

.001 

.340 

.006 

120 

120 

120 

120 

120 

GV 
.597** 

.606** 

-.088 

1.000 

.419** 

.000 

.000 

.340 

.000 

120 

120 

120 

120 

120 

SL 
.016 

.029 

-.252*^ 

.419*' 

1.000 

.862 

.755 

.006 

.000 

120 

120 

120 

120 

120 

Conrelation is significant at the 0.01 level (2-tailed). 

SP500 is the monthly retum on the Standard and Poor's 500 index less the monthly retum on the 91-day T-
bill. 
VANTX is the after-tax monthly retum on the Vanguard 500 index fund less the after-tax monthly retum on 
the 91-day T-bill. 
BITX is the after-tax monthly retum on the Vanguard Bond index fund less the after-tax monthly retum on 
the 91-dayT-bill. 
GV is the monthly differential between the Wilshire growth and value index portfolio. 
SL is the monthly differential between the Wilshire small and large cap index portfolio. 

95 



Cross-tabulation of the ranks of after-tax alphas for the ftjil sample period 1976-

1996 provides evidence supporting an interpretation of consistent fund 

performance on an after-tax basis. The diagonal elements of Table 4.17 have 

greater than expected counts and both the chi-square and the Spearman rank 

con-elation statistics are highly significant. In addition, examination of Tables 4.18 

through 4.20 reveal that the sub-periods also evidence consistent after-tax 

performance. 

From the Dickson and Shoven (1993) results, it might be expected, a 

priori, that the after-tax repeat winners might be a different set of funds than the 

pre-tax repeat winners. High tumover funds generate more realized taxable 

capital gains which ail other things equal, reduces reinvestment compared to the 

pre-tax case. In other words, part of the retum goes to pay taxes.'*̂  However, 

comparison of the two sets of winners here shows a rather large overiap. 

Thirteen of the fourteen after-tax repeat winners In the 1976-1996 full sample 

period are also pre-tax repeat winners for the same period and four of the thirteen 

have tumover ratios greater than 100 percent. 

Figure 4.2 shows that the scatters of pre-tax vs after-tax percentiles of 

alpha for the 1976-1986 and the 1986-1996 sample periods are very similar to the 

scatters for the high tax regime presented by Dickson and Shoven (1993) 

throughout their article. Most of the movement between pre- and after-tax occurs 

in the middle percentiles with relatively little variation In the upper and lower 

"^^ Jeffrey and Amott (1993) find a significant positive correlation between tumover rates 
and capital gains tax liability. 
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Table 417 
Quartiles of Selection and Prediction Period Ranks of Alpha Assuming Retums Are Taxed 

178 Funds 
Period 1976-1996 

Qls 

Q2s 

Q3s 

Q4s 

OlD 

14 
31.8 

15 
33.3 

8 
17.8 

6 
13.6 

0 2 D 

16 
36.4 

18 
40.0 

5 
11.1 

9 
20.5 

0 3 D 

5 
11.4 

10 
22.2 

20 
44.4 

9 
20.5 

0 4 D 

9 
20.5 

2 
4.4 

12 
26.7 

20 
45.5 

X̂  = 43.57 
(p = 000) 

SRCC = 3 1 9 
rD = ooo^ 

Rows are quartiles of ranks of alpha computed on a taxable basis in the ten-year selection 
period 9/1/76-8/31/96. 
Columns are quartiles of ranks of alpha computed on a taxable basis in the ten-year prediction 
period 9/1/86-8/31/96. 
Each cell shows the number of funds in the selection period quartiles cross-tabulated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection pericxl quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25.0%. 
Marî et index used to estimate alpha is the Vanguard Index 600 fund adjusted for taxes. 
Chi-square statistic is computed by maximum likelihood method, 
Ho= There is independence between selection and prediction period quartile rankings. 
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Table 418 
Quartiles of Selection And Prediction Period Ranks of Alpha Assuming Retums Are Taxed 

178 Funds 
Sub-period 1976-1986 

Qls 

Q2s 

Q3s 

Q4s 

OlD 

16 
35.6 

9 
20.5 

10 
22.2 

8 
18.2 

0 2 D 

6 
13.3 

19 
43.2 

7 
15.6 

13 
29.5 

0 3 D 

8 
11.9 

6 
13.6 

20 
44.4 

13 
29.5 

0 4 D 

15 
33.3 

10 
22.7 

8 
17.8 

10 
22.7 

X̂  = 24.88 
(p = 003) 

SRCC = .043 
fD=.571) -. ...., 

Rows are quartiles of ranks of alpha computed on a taxable basis in the five-year selection 
period 9/1/76-8/31/81. 
Columns are quartiles of ranks of alpha computed on a taxable basis in the five-year prediction 
period 9/1/81-8/31/86. 
Each cell shows the number of fijnds in the selection period quartiles cross-tatwjlated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25.0%. 
Market index used to estimate alpha is the Vanguard Index 500 fund adjusted for taxes. 
SRCC is the Spearman rank correlation coefficient. 
Chi-square statistic is computed by maximum likelihocxj method, 
Ho= There is independence between selection and prediction period quartile rankings. 
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Table 419 
Quartiles of Selection and Prediction Period Ranks of Alpha Assuming Retums Are Taxed 

178 Funds 
Sub-period 1981-1991 

Qls 

Q2s 

Q3s 

Q4s 

(P 

OlD 

16 
37.2 

12 
26.7 

9 
19.1 

8 
18.6 

25.31 
= 003) 

SRCC = .251 
fD = 001) 

02n 

11 
25.6 

20 
44.4 

6 
12.8 

8 
18.6 

0 3 D 

8 
18.6 

7 
15.6 

18 
38.3 

11 
25.6 

0 4 D 

8 
18.6 

6 
133 

14 
29.8 

16 
37.2 

Rows are quartiles of ranks of alpha computed on a taxable basis in the five-year selection 
period 9/1/81-8/31/86. 
Columns are quartiles of ranks of alpha computed on a taxable basis in the five-year prediction 
period 9/1/86-8/31/91. 
Each cell shows the number of funds in the selection period quartiles cross-tabulated v»̂ th 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25.0%. 
Maricet index used to estimate alpha is the Vanguard Index 500 fijnd adjusted for taxes. 
SRCC is the Spearman rank correlation coefficient. 
Chi-square statistic is computed by maximum likelihood method, 
Ho= There is independence between selection and prediction period quartile rankings. 
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Table 4.20 
Quartiles of Selection And Prediction Period Ranks of Alpha Assuming Retums Are Taxed 

178 Funds 
Period 1986-1996 

Q1s 

Q2s 

Q3s 

Q4s 

OlD 

23 
51.1 

9 
20.0 

8 
18.2 

7 
15.9 

0 2 D 

5 
11.1 

12 
26.7 

19 
43.2 

7 
15.9 

0 3 D 

5 
11.1 

16 
35.6 

8 
18.2 

16 
36.4 

0 4 D 

12 
26.7 

8 
17.8 

9 
20.5 

14 
31.8 

X̂  = 34.38 
(p =.000) 

SRCC = .202 
(D = 007^ _ .̂  

Rows are quartiles of ranks of alpha computed on a taxable basis in the five-year selection 
period 9/1/86-8/31/91. . 
Columns are quartiles of ranks of alpha computed on a taxable basis in the five-year prediction 
period 9/1/91-8/31/96. 
Each cell shows the number of fijnds in the selection period quartiles cross-tabulated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25.0 ^. 
Maricet index used to estimate alpha is the Vanguard Index 500 adjusted for taxes. 
SRCC is the Spearman rank correlation coefficient. 
Chi-square statistic is computed by maximum likelihood method, 
H = There is independence between selection and prediction period quartile rankings. 
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Dickson and Shoven's main conclusion that after-tax performance 

rankings are very different from pre-tax performance rankings, while 

demonstrating the need for both pre- and after-tax infomnation to be provided to 

Investors so that they can make informed choices, may be misleading in 

suggesting wildly fluctuating differences between pre- and after-tax rankings. 

Differences In ranking between pre- and after-tax that do exist are on average, 

modest but asymmetrical. The highest and lowest ranked groups of funds on 

average show little difference in pre- and after-tax perfonnance rankings. 

Results are similar when the larger sample of 308 funds is used. The 

cross-tabulations of after-tax alphas by quartiles. Table 4.21 shows the same 

strong evidence of consistent perfonnance demonstrated in the pre-tax results of 

Table 4.12 . Seven out of the eight pre-tax repeat winners firom the 178 fund 

sample repeat as winners after-tax and twenty-three of the twenty-nine pre-tax 

repeat winners from the 130 funds originating after 1976, repeat as winners after

tax. 

The results discussed in this section suggest that in a large percentage of 

cases, the investor who holds a fund that performs relatively well on a pre-tax 

basis will also enjoy superior performance on an after-tax basis. While there are 

some funds whose after-tax perfonnance significantly lags their pre-tax 

performance (and some It should be noted that improve perfonnance after-tax), 

most of these funds are not among the best or worse pre-tax performers. 
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Table 4.21 
Quartiles of Selection And Prediction Period Ranks of Alpha Assuming Retums Are Taxed 

308 Funds 
Period 1986-1996 

Qls 

Q2s 

Q3s 

Q4s 

OlD 

36 
49.3 

22 
26.8 

10 
13.2 

5 
6.5 

0 2 D 

16 
21.9 

36 
43.9 

17 
22.4 

11 
14.3 

03o 

8 
11.0 

8 
9.8 

34 
44.7 

28 
36.4 

0 4 D 

13 
17.8 

16 
19.5 

15 
19.7 

33 
42.9 

X̂  = 89.64 
(p = 000) 

SRCC = .406 
fD = 000^ 

Rows are quartiles of ranks of alpha computed on a taxable basis in the five-year selection 
period 9/1/86-8/31/91. 
Columns are quartiles of ranks of alpha computed on a taxable basis in the five-year prediction 
period 9/1/91-8/31/96. 
Each cell shows the number of funds in the selection period quartiles cross-tabulated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25.0%. 
Marieet index used to estimate alpha is the Vanguard Index 500 fund adjusted for taxes. 
SRCC is the Spearman rank correlation coefficient. 
Chi-square statistic is computed by maximum likelihood method, 
Ho= There is independence between selection and prediction period quartile rankings. 
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4.3 Consistency Tests Based on Specific 
Samole Periods 

Bauman and Miller (1995) suggest that consistent perfonnance may be 

more cleariy visible over complete martlet periods rather than holding periods of 

specified length. This seems, a priori, a reasonable proposition. A fijnd manager 

on a morning like October 20, 1987 may decide that it is time to follow a value 

rather than a growth strategy. The payoff for such a strategy may require waiting 

until the market has recovered. As manager's match strategy and portfolios to 

changing economic conditions, a clearer picture of managerial success or failure 

may emerge If sample periods do not mix more than one market cycle together or 

measure performance over a period of time Insufficient to complete an entire 

cycle. 

Bauman and Miller (1995) define four complete marî et cycles of varying 

lengths between December 1, 1976 and September 30, 1991 as shown in Table 

3.2 . To test their theory on a risk-adjusted basis, alphas for the four periods are 

estimated and cross-tabulated by quartile using the procedures described in 

section 4.1 of this chapter. Tables 4.22 through 4.24 show the results of the 

cross-tabulations. Two of the three prediction period market cycles demonstrate 

consistent relative performance. Table 4.22 is a summary of the results for the 

selection period 12/1/76-3/31/81 and the prediction period 4/1/81-6/30/83. Both 

the chi-square and Spearman rank correlation statistics are highly significant and 

the diagonal elements all have counts greater than expected assuming no 
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Table 4.22 
Quartiles of Selection And Prediction Period Ranks of Alpha Assuming Retums 

Are Generated Over Complete Market Cycles 
178 Funds 

Period 12/76-6/83 

ai£ 2212 22e Q4£. 
Q1s 19 10 6 9 

43.2 22.7 13.6 20.5 

Q2s 

Q3s 

Q4s 

10 
22.7 

7 
15.2 

7 
15.9 

16 
36.4 

10 
21.7 

10 
22.7 

9 
20.5 

17 
37.0 

12 
27.3 

9 
20.5 

12 
261 

15 
34.1 

X̂  = 18.45 
(p =.030) 

SRCC = .240 

Rows are quartiles of ranks of alpha computed on a non-taxable basis in the selection period 
12/1/76-3/31/81, a complete martlet cycle as defined by Bauman and Miller (1995). 
Columns are quartiles of ranks of alpha computed on a non-taxable basis in the prediction period 
4/1/81-6/30/83. 
Each cell shows the number of funds in the selection period quartiles cross-tabulated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given seleĉ tion period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25 0%. 
Maricet index used in estimating alpha is the Vanguard Index 500 fund 
SRCC is the Spearman rank correlation coefficient 
Chi-square statistic is computed by maximum likelihcx)d method, 
Ho= There is independence between selection and prediction period quartile rankings. 
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Table 4.23 
Quartiles of Selection And Prediction Period Ranks of /Vlpha Assuming Retums 

Are Generated Over Complete Martcet Cycles 
178 Funds 

Period 4/81-9/87 

Qls 

Q2s 

Q3s 

Q4s 

OlD 

12 
27.9 

13 
28.3 

9 
20.5 

11 
24.4 

02D 

8 
18.6 

7 
15.2 

17 
38.6 

11 
24.4 

0 3 D 

10 
23.3 

18 
39.1 

6 
136 

10 
22.2 

0 4 D 

13 
30.2 

8 
17.4 

12 
27.3 

13 
28.9 

X' = 1427 
(p=.113) 

SRCC = .003 
(P=,?73) 

Rows are quartiles of ranks of alpha computed on a non-taxable basis in the selection period 
4/1/81-6/30/83, a complete market cycle as defined by Bauman and Miller (1995). 
Columns are quartiles of ranks of alpha computed on a non-taxable basis in the prediction period 
7/1/83-9/30/87. 
Each cell shows the number of funds in the selection period quartiles cross-tabulated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25.0%. 
Marieet index used in estimating alpha is the Vanguard Index 500 fund 
SRCC is the Spearman rank correlation coefficient 
Chi-square statistic is computed by maximum likelih(X)d method, 
Ho= There is independence between selection and prediction period quartile rankings. 
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Table 4.24 
Quartiles of Selection And Prediction Period Ranks of Alpha Assuming Retums 

Are Generated Over Complete Marieet Cycles 
178 Funds 

Period 7/83-9/91 

-aifi 22& Q2fi Q^ 
Q1s 16 14 8 7 

35.6 31.1 17.8 15.6 

Q2s 9 9 21 4 
20.9 20.9 48.8 9.3 

Q3s 7 16 7 14 
15.9 36.4 15.9 31.8 

Q4s 12 4 11 19 
26.1 8.7 23.9 41.3 

X̂  = 35.67 
(p =.000) 

SRCC = .223 
(P =,99?) 

Rows are quartiles of ranks of alpha computed on a non-taxable basis in the selection period 
7/1/83-9/30/87, a complete market cycle as defined by Bauman and Miller (1995). 
Columns are quartiles of ranks of alpha computed on a non-taxable basis in the prediction period 
10/1/87-9/30/91. 
Each cell shows the number of funds in the selection period quartiles cross-tabulated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection period quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25.0%. 
Maricet index used to estimate alpha is the Vanguard Index 500 fund 
SRCC is the Spearman rank correlation correlation 
Chi-square statistic is computed by maximum likelihocxi method, 
Ho= There is independence between selection and prediction period quartile rankings. 
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dependence in the data. Over these periods a first quartile winner In the selection 

penod has a 43.2 percent probability of repeating in the prediction period and a 

65.9 percent probability of not falling below the 50^ percentile rank In the 

prediction period. A fourth quartile loser in the selection period has a 34.1 percent 

probability of repeating as a loser In the prediction period and only a 38.6 percent 

chance of rising above the 50^ percentile rank in the prediction period. 

For the selection period 4/1/81-6/30/83 and prediction period 7/1/83-

9/30/87, Table 4.23 shows no significant dependence in the data. The null 

hypothesis of a uniform distribution can not be rejected at the .05 level and the 

correlation l>etween the ranks for the selection and prediction period are not 

significantly different fi-om zero at the .05 level. The third period summarized in 

Table 4.24 again demonstrates significant dependence in the ranks between the 

selection and prediction period indicating consistent perfonnance. 

Bauman and Miller (1995) state "the ranking of investment performance of 

mutual funds and pension funds is more consistent over time when evaluations 

are made over complete stock market cycles" (p. 79). Although they do not make 

any direct comparisons of the difference between sample period and holding 

period effect on consistent perfonnance in their article, such comparison can be 

made here. Bauman and Miller's sample spans the period 12/1/76 -9/30/91 on a 

martlet cycle basis. Two of the five-year selection and prediction holding periods 

previously discussed In section 4.1 cover a similar period of time 9/30/76-8/30/91. 

Comparison of the chi-square and Spearman rank correlation statistics for 

the same sample of 178 funds measured over the different periods do not seem 
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to support the Bauman and Miller (1995) argument that consistent perfonnance is 

stronger when funds are sampled over complete market cycles when risk-

adjusted excess returns rather than raw retums are used in ranking performance. 

As previously noted the 4/1/81-9/30/87 market cycle does not show significantly 

consistent performance. While the five year holding period samples show weak 

consistent perfonnance over the period 9/1/76-8/31/96, chi-square is significant 

at the .008 level and repeat winners have a marginally greater than expected 

count. \X does not seem that pattems of consistent performance are any more 

sample dependent than holding period dependent for the period of time discussed 

here. 

It may also be noted that similar to the holding period results, when 

individual funds are tracked throughout the sample period with the market cycle 

divisions, only five funds are repeat winners in all three of the prediction periods, 

three are repeat winners In two of the prediction periods, and twenty-two are 

repeat winners in a single prediction period. 

4.4 Using The S&P 500 Index as The Pre-tax 

Market Index 

As Table 3.3 shows, the S&P 500 is the most commonly employed martlet 

index In prior consistency research when the methodology specifies risk-adjusted 

retums. To test long run consistency, I have broken with tradition and have used 

the Vanguard Index 500 fund as the martlet portfolio for calculation of risk-

adjusted excess retums. As discussed previously in this chapter and Chapter III, 
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the Vanguard Index 500 Is a large capitalization, growth and income mutual fund 

whose primary objective is to mirror the Investment results that correspond with 

the price and yield performance of the S&P 500 Index. 

The major advantage of using the Vanguard Index 500 fijnd as a martcet 

index is that the calculation of an after-tax mari<et retum is more stralght-fon/vard 

than estimating taxable capital gains distributions accnjing to the S&P 500 

Index,'*̂  a major hurdle in Dickson and Shoven's attempt to risk-adjust after-tax 

returns. As Table 4.1 shows the correlations between the pre-tax Vanguard Index 

500 and the S&P 500 for the periods 1976-1986 and 1986-1996 are high, on the 

order of .992 and .996 respectively. 

Whether evidence of consistent performance Is robust to the choice of 

market Index is explored by Hendricks, Patel and Zeckhauser (1993) who 

conclude that consistent performance while sensitive to the market index 

employed, is generally robust to different indexes. 

To insure that the evidence of long run consistent performance discussed 

in this chapter is not an artifact of the index employed, the pre-tax tests of the full 

sample period 1976-1996 Is repeated with the differential retums to the S&P 500 

Index substituted in equation (4.3) in place of the Vanguard Index 500 fund 

differential returns. The excess retum estimating model then becomes. 

ht^'^i^^iSP^SPt-'^iWSL^WSLt^^imV^WGVt^^iVBI^VBIt^^.Dl^- ( 4 . 7 ) 

^^ Dickson and Shoven (1993) make this point. 
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where R̂  = the differential return between the retum on fijnd I In month t as 

calculated by equation (4.1) and the monthly retum on the 91 day Treasury bill. 

Rspt = the differential retum on the S&P 500 index in month t and Rwsu- Rwcvi-

RLBBt. D1 and Pĵ  are defined as in equation (4.3) 

The regression R-squares obtained with the S&P 500 index are generally 

a little lower on average(on the order of .84) than the R-squares from the 

regressions using the Vanguard Index 500. Estimates of the slope coefficients 

and standard errors are comparable between the two indexes. The coefficient on 

the dummy variable for management change is still not different from zero for the 

great majority of cases. 

Mean alphas estimated using the S&P 500 as the market Index are lower 

than the estimates obtained using the Vanguard Index 500 fund as the market 

index as the comparison in Table 4.25 shows. 

Cross-tabulations of the alphas between the selection period 9/1/76-

8/31/86 and prediction period 9/1/86-8/31/96 are shown in Table 4.25. Both the 

chi-square and Spearman rank correlation coefficient are significant at the .00 

level and the diagonal elements all have greater than expected counts. 

Comparison of Table 4.26 with Table 4.5 shows very similar evidence of 

consistent perfomnance. Using the S&P 500 as the martlet index results in one 

additional fund repeating as a winner and one less repeating as a loser compared 

to using the Vanguard Index 500 fijnd as the mari<et portfolio. Sixteen of the 

eighteen repeat winners using the S&P 500 are the same sixteen repeat winners 

obtained using the Vanguard. 
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Table 4.25 
Comparison between mean alpha estimates obtained by the S&P 500 and the Vanguard Index 
500 fund, by quartile for 178 funds assuming non-taxable retums 

Quartile S&P500 S&P500 Vanguard Vanguard 
Period Period Period Period 
76-86 86-96 76-86 86-96 

1 

2 

3 

4 

.0034 

.0003 

-.0001 

-.0031 

-.0014 

-.0037 

-.0049 

-.0072 

.0045 

.0014 

0 

-.0020 

.0005 

-.0021 

-.0031 

-.0053 
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Table 4.26 
Quartiles of Selection and Prediction Period Ranks of Alpha Assuming Retums 

Are Not Taxed 
178 Funds 

Period 1976-1996 

Q1s 18 14 6 9 
383 29.8 12.8 19.1 

Q2s 

Q3s 

Q4s 

9 
22.0 

13 
28.9 

4 
8.9 

20 
48.8 

3 
6 7 

10 
22.2 

8 
19.5 

20 
44.4 

11 
24.4 

4 
9.8 

9 
20.0 

20 
44.4 

X̂  = 46.73 
(p = 000) 

SRCC = .320 
(D =.000^ 

Rows are quartiles of ranks of alpha computed on a non-taxable basis in the ten-year selection 
period 9/1/76-8/31/96. 
Columns are quartiles of ranks of alpha computed on a non-taxable basis in the ten-year 
prediction period 9/1/86-8/31/96. 
Each cell shows the number of funds in the selection period quartiles cross-tabulated with 
prediction period quartiles and associated probability (in percent) of attaining prediction period 
quartile given selection pericxl quartile. 
Assuming random outcomes (independence of the data) each probability should equal 25.0%. 
Maricet index used for estimating alpha is the S&P 500 index 
SRCC is the Spearman rank correlation coefficient. 
Chi-square statistic is computed by maximum likelihood method, 
Ho= There is independence between selection and prediction period quartile rankings 
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To Insure that the similarity of results is not due to using the relatively 

coarse quartile gradations, alphas are also ranked by decile. Again there is a 

similar pattem of repeat performance between the decile ranking of alphas 

obtained by using the S&P 500 index in the estimation equation and the decile 

ranking obtained by using the Vanguard Index 500 fund. The Spearman rank 

correlation coefficient is .340 for decile divisions of alpha using the S&P 500 and 

.330 for the decile divisions of alpha obtained using the Vanguard Index 500 fund. 

Both Spearman correlations are significant at the .00 level. 

Although the Vanguard Index 500 fund is employed as the market index In 

this examination of mutual fund consistent performance, there does not appear to 

be any significant deviation from the results that are obtained when the more 

commonly used S&P 500 index is substituted as the market Index in the 

estimation of pre-tax alphas. Figures 4-3 and 4-4 are the scatterplots of fund 

rankings obtained when alpha is estimated using the Vanguard Index 500 and the 

S&P 500 index as the market index for the two ten year periods. The scatterplots 

show relatively small differences in fund rankings between the two market 

Indexes. 

The practical advantages of the Vanguard Index 500 fijnd for computation 

of after-tax alphas necessitates its use. The results of the tests in this section 

suggest that any Inconsistency that may be discovered between ttie findings here 

and previous research is not attributable to choice of market index. 
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4.5 Summary of Findings 

This empirical investigation of long-run consistency In mutual fund 

perfiDnnance yields evidence supporting the following conclusions. 

1 Mutual funds demonstrate consistent perfonnance on both a pre-tax and 

after-tax basis for holding periods out to ten years. 

2. Over longer holding periods, performance of winning funds may 

demonstrate persistent as well as consistent behavior. Funds that are two 

consecutive period winners seem to forecast winning performance better than 

single period winners. 

3. Consistent performance seems to be highly sample dependent. When 

competing against a set of funds whose inception date is later than theirs, my 

original sample of 178 funds did not fare well. The original sample set accounted 

for only 22.8% of repeat winners over the test period even though they cx)mprised 

over fifty-seven percent of the expanded sample size. 

4. There does not seem to be any evidence from the tests discussed in 

this chapter to support the idea that funds demonstrate stronger consistent 

winning behavior if performance is measured over complete business cycles 

rather than holding periods of equal length. Consistent perfonnance does not 

appear to be more sample dependent than holding period dependent as results 

are comparable between market cycle samples and holding period samples 

spanning approximately the same time period. 

5. There do not appear to be any significant differences between using the 

Vanguard Index 500 fund as the mari<et proxy instead of the S&P 500 index used 
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in most other consistency studies where a market risk-adjusted alpha is 

estimated. 

6. Use of a categorical variable to capture marginal differences in 

performance due to manager changes failed to add any explanatory power to the 

estimations when measured over an eighteen month window. This variable is 

either mis-specified or the manager's contribution to performance is captured in 

other explanatory variables such as the style and size proxies that may change 

too gradually over time to be modeled properiy by a dummy variable. 
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CHAPTER V 

SUMMARY AND CONCLUSIONS 

The purpose of this dissertation is to examine a number of issues related 

to relative mutual fund performance not previously considered In the literature. 

The relative fund perfonnance studies fcx̂ us on consistent performance over 

consecutive holding periods of equal length. Performance Is consistent if a fund 

maintains Its ranking within a given division, generally, quartiles, cx:tiles or 

deciles, from one period to the next. Primary attention is given to funds that are 

"winners," repeat best performers as measured by risk-adjusted excess retums, 

The consistency literature to date has extensively examined holding 

periods of five years or less using pre-tax data. The bulk of recent research 

suggests consistent performance out to five years. Fund advertising, however, 

often emphasizes longer term performance and ten-year comparisons between 

individual funds and Indexes such as the S&P 500 are commonly found in the 

popular business periodicals. 

A multi-index model suggested by Elton, Gruber and Blake (1995) modified 

to control for fund manager changes is used to calculate excess returns (alphas) 

for a sample of 178 mutual funds with the objective of aggressive growth, growth 

or growth and Income over the period 1976-1996. Chi-square tests of the ranks of 

alpha, in quartile divisions, show significant consistency In fund performance over 

the two consecutive ten year holding periods. Evidence of consistency is also 
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found In the five-year sub-periods using the same set of funds. Pattems of repeat 

performance suggest that the predictive power of past perfonnance may be 

cumulative over time when the fijnd universe is held constant. 

For many Investors, the relevant return is the after-tax return rather than 

the pre-tax retum. After adjusting the fund and the Index variables retums for 

taxes, after-tax alphas are estimated. Chi-square tests on the ranks of after-tax 

alphas in quartile divisions, also demonstrates consistent perfonnance. The set 

of best performing after-tax funds is almost identical to the set of best performing 

pre-tax funds even though this group of funds is varied in terms of levels of 

turnover ratios, expenses and loads. 

Consistent perfiDmnance does seem to be highly sample dependent. The 

accepted methodology measures performance over two consecutive holding 

periods of equal length using the same set of funds. Given the longer holding 

pericxJs used here and the rapid proliferation of mutual funds in general, a 

conclusion of consistent perfiDrmance can be misleading. Over the period 1976-

1986, one hundred thirty more mutual funds with aggressive growth, growth and 

growth and incx)me objectives came into existence. While there is also evidence 

of consistent performance for this expanded sample over the period 1986-1996, 

relatively few of the original 178 repeat as t>est perfonmers when competing with 

the 130 newcomers. Long-run past performance seems less reliable in predicting 

future performance when the sample universe c:hanges and suggests that 
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investors may overicx)k profitable opportunities If they concentrate too much on 

past performance. 

Bauman and Miller (1995) suggest that consistency is more cleariy 

demonstrable over complete market cycles rather than specified holding period 

durations, such as one, three or five years. While consistent performance is 

demonstrated over two of the three sample periods defined by Bauman and Miller 

(1995) as complete market cycles, there Is little evidence supporting the idea that 

consistent performance is more pronounced over these sample periods. 

Two methodological innovations are worth noting. While most prior 

studies use the S&P 500 index as the market Index, the S&P 500 is not a 

practical investment vehicle for most investors. The Vanguard Index 500 fund has 

the express objective of attempting to replicate the performance of the S&P 500 

index and is readily available for purchase by the average Investor. Since the 

Vanguard represents a broad index typically considered as a proxy for the market 

and can actually be purchased, it Is employed as the market Index for the alpha 

estimates. For comparison purposes, the consistency tests are replicated using 

the S&P 500 Index as the mari<et index with no noticeable differences in results. 

Rationales for examining consistent performance over shorter holding 

periods include an argument that managers are less likely to change and 

managerial Influence on fund performance is more likely to remain constant. This 

dissertation attempts to control for manager changes directly by using a 

categorical variable in the estimating model. Surprisingly, this variable did not 
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prove to be statistically significant In explaining retums except In a handful of 

cases. The multi-index model employs a martlet index, a size index, a style index 

and a fixed Income index. To a large extent the size, style and fixed Income 

Indexes reflect manager strategy so It could be argued that pertiaps these 

variables already account for manager influence. Yet the categorical variable still 

has no significant explanatory power when alpha is estimated with the size, style 

and fixed Income indexes omitted firom the model. 

There seem to be some logical extensions of this research. One Is simply 

a funĉ tion of time. Data limitations dictated examination of only two consecutive 

ten year holding pericxJs. As time progresses, of course, more test periods are 

available for examination. 

Another avenue of inquiry would be to estimate alphas using market 

indexes that more closely approximate the different objectives of the sampled 

funds. Since relative performance is the issue, indexes of each type of fund could 

be formed to estimate alpha. Thus the market index used to esfimate alphas for 

aggressive growth funds would be an index of aggressive growth funds and the 

same principle cou\6 be extended for funds with other objectives. An investor who 

buys a fund knows in advance the fund objective; whether the fund outperforms 

other funds with like objective on a consistent basis Is certainly as relevant as 

whether it outperforms all funds. Consistency would then be two-dimensional, 

consistency within objective classification and consistency when ranked against 

all other funds in the sample regardless of objective. 
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Although as time passes more test periods will become available for study, 

the existing methodology does not allow Inclusion of funds fonned during the 

sample period. If survivorship bias may lead to false conclusions about 

consistent performance, it seems there may also be an inception date bias that is 

equally misleading. The methodological requirement that only fijnds that are in 

existence at the beginning of the sample period be Included In the sample, 

ignores the perfonnance of all other funds that are formed during the period. 

Funds may seem to demonstrate consistent performance when measured against 

a subset of funds while not competing very well If all fijnds are considered. The 

accepted procedure to mitigate survivorship bias might, as a first attempt, be 

used to allow all funds that are in operation, over the sample period, to be 

considered in the analysis. A fund not In operation at the beginning of a sample 

period would be assumed to have the average fund's retums up until the date of 

inception after which the fund's actual retums would be used. 

Finally, It Is difficult not to attribute findings of consistent performance, over 

varying holding pericxl lengths, to some degree of managerial seleĉ tion skill. 

Consistent performance and common sense suggest that not all managers are 

equally gocxJ at portfolio selection. Yet regardless of whether a single index or 

multi-index retum generating model is employed, my dummy variable for manager 

changes has explanatory power for retums In only a small percentage of cases. 

Although a rather arbitrary eighteen month window is used to discern the impact 

of manager changes on portfolio retums, increasing or decreasing that window 
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has no effect. While I do not have any suggestions for a more effective way of 

modeling the Impact of manager changes, it is an issue that seems to warrant 

further study. 
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APPENDIX 

DISTRIBUTION OF SELECTED REGRESSION 
STATISTICS AND COEFFICIENTS 
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R-Square 

Figure A. 1 
Distribution of R̂  for 178 regressions using 
pre-tax variables for the period 1976-1986 
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GrowttvN l̂ue index 

Figure A.2 
Distribution of slope cxjefficients on the growth-value index 

differential for 178 regressions of fund pre-tax retums pericxJ 1976-1986 
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Figure A.3 
Distribution of slope coefficients on the small-large cap index 

differential for 178 regressions of fund pre-tax retums period 1976-1986 
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Bond index 

Figure A.4 
Distribution of slope coefficients on the bond index 

for 178 regressions of fund pre-tax returns period 1976-1986 
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Figure A. 5 
Distribution of slope coefficients on the Vanguard Index 500 
for 178 regressions of fund pre-tax retums period 1976-1986 
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R-square 

Figure A.6 
Distribution of R̂  for 178 regressions using pre-tax variables 

for the period 1986-1996 
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Figure A.7 
Distribution of slope coefficients on the growth-value index 

differential for 178 regressions of fund pre-tax returns period 1986-1996 
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Figure A. 8 
Distribution of slope coefficients on the small-large cap index 

differential for 178 regressions of fund pre-tax returns period 1986-1996 
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Figure A.9 
Distribution of slope coefficients on the bond index 

for 178 regressions of fijnd pre-tax retums period 1986-1996 
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Figure A. 10 
Distribution of slope coefficients on the Vanguard Index 500 
for 178 regressions of fund pre-tax returns period 1986-1996 
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R-square 

Figure A. 11 
Distribution of R̂  for 178 regressions using 

after-tax variables pericxl 1976-1986 
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Figure A. 12 
Distribution of slope coefficients on the growth-value index differential 

for 178 regressions of fund after-tax retums period 1976-986 

141 



90.0 -60.0 -10.0 30.0 70.0 
-70.0 -30.0 10.0 50.0 90.0 

Snnall-Large Cap index 

Figure A. 13 
Distribution of slope coefficients on the small-large cap index differential 

for 178 regressions of fund after-tax returns period 1976-1986 
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Bond index 

Figure A. 14 
Distribution of slope coefficients on the bond index for 

178 regressions of fund after-tax retums period 1976-1986 
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Figure A. 15 
Distribution of slope coefficients on the Vanguard Index 500 

for 178 regressions of fund after-tax returns period 1976-1986 
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R-square 

Figure A. 16 
Distribution of R̂  for 178 regressions using after-tax variables 

for the period 1986 -1996 

145 



-4Q0 -30.0 -200 -100 00 100 210 300 400 500 
-360 -250 -150 -60 50 150 250 350 450 950 

Grt>Mh-\/aue Index 

Figure A. 17 
Distribution of slope coefficients on the growth-value index differential 

for 178 regressions of fund after-tax retums period 1986 -1996. 
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Figure A. 18 
Distribution of slope coefficients on the small - large cap index differential 

for 178 regressions of fund after-tax returns pericxJ 1986 -1996 
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Bond Index 

Figure A. 19 
Distribution of slope coefficients on the bond index for 178 regressions 

of fund after-tax retums period 1986 -1996 
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Figure A.20 
Distribution of slope coefficients on the Vanguard Index 500 

for 178 regressions of fund after-tax retums period 1986 -1996 

149 




