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Momentum Investment Strategies of Mutual Funds,

Performance Persistence, and Survivorship Bias

Abstract

We show that the persistent use of momentum investment strategies by mutual funds has
important implications for the performance persistence and survivorship bias controversies. Using
mutual fund portfolio holdings from a database free of survivorship bias, we find that the best
performing funds during one year are the best performers during the following year, with the
exception of 1981, 1983, 1988, and 1989. This pattern corresponds exactly to the pattern exhibited
by the momentum effect in stock returns, first documented by Jegadeesh and Titman (1993) and
recently studied by Chan, Jegadeesh, and Lakonishok (1996).

Our evidence points not only to the momentum effect in stock returns, but to the persistent,
active use of momentum strategies by mutual funds as the reasons for performance persistence.
Moreover, essentially no persistence remains after controlling for the one-year momentum effect
in stock returns. We also explain why most recent studies have found that survivorship bias is
a relatively small concern. Funds that were the best performers during one year are the worst
performers during the following year whenever the momentum effect in stock returns is absent, and
these funds tend to disappear with a frequency not appreciably lower than that of consistently poor
performers. Therefore, the pool of non-surviving funds is more representative of the cross-section
of all funds than previously thought. Specifically, we find a difference of only 20 basis points per

year in risk-adjusted pre-expense returns between the average fund and the average surviving fund.



1 Introduction

A spirited debate is in progress on the issue of whether some mutual funds can consistently out-
perform the market, on a risk-adjusted basis, and on the related topic of whether survivorship-
truncated datasets have so biased the findings of some of the studies as to make them unreliable.
For example, Grinblatt and Titman (1989a, 1993) find that some mutual fund managers are able to
consistently earn positive abnormal returns before fees and expenses, while Brown and Goetzmann
(1995; BG) and Carhart (1997) attribute performance persistence mainly to inferior funds con-
sistently earning negative abnormal returns before fees and expenses. Meanwhile, Malkiel (1995)
asserts that the impact of survivorship bias on performance studies is much larger than prior work
has estimated.

In a widely cited study of survivorship bias, Brown, Goetzmann, Ibbotson, and Ross (1992;
BGIR) demonstrate how dispersion in total portfolio risk in a cross-section of mutual funds can
create the appearance of performance persistence, even when none is present. High risk funds
tend to achieve more-extreme portfolio returns (either higher or lower) than low risk funds in any
given period. If poorly performing high-risk funds tend to drop out of the sample, then we may
conclude (from looking only at funds that survive the entire time period) that high-risk funds can
consistently outperform other funds. This bias occurs when survival depends on short-term fund
performance.

Grinblatt and Titman (1992; GT) provide an alternative viewpoint to BGIR. If survival de-
pends on longer-term past performance, then tests would be biased toward not finding persistence
in a dataset that includes only surviving funds. Funds with persistent poor performance are re-
moved from the sample, while funds with alternating good and bad performance are not, leaving
the impression that performance reversals are more common than either persistent good or bad
performance.

Using a database that includes both survivors and non-survivors, BG develop a model to explain
the disappearance of funds. Empirical results from the model seem to provide partial support for
both the BGIR and the GT viewpoints. An important predictor of fund survivorship during a given
year is the return of the fund, relative to the average of all funds, over the past year. Significant,
but less important predictors include the relative returns two and three years prior to the given

year.



Controlling for survivorship bias, BG find clear evidence of relative performance persistence.’

They measure performance persistence on a year-to-year basis, and show that persistence is likely
due to common strategies among mutual funds. In addition, they find a strong, positive correlation
between the risk-adjusted performance and the total portfolio risk of funds. As a result, during
10 out of 12 years between 1976 and 1987, the best performers during one year were also the best
performers (or close to it) during the next year. However, the best performers during the other
two years (1980 and 1987) were the worst performers during the following years (1981 and 1988).
As BG noted, chasing winners is a volatile strategy.

In this paper, we contribute to the mutual fund performance literature by clearly showing
the link between the investment styles chosen by mutual funds and the patterns of performance
persistence and the levels of survivorship bias in fund returns. We demonstrate that persistence in

“momentum effect” in

mutual fund gross returns is significant, and that it is closely related to the
stock returns [Jegadeesh and Titman (1993) and Chan, Jegadeesh, and Lakonishok (1996)], and to
the tendency of the majority of mutual funds to actively invest on momentum [Grinblatt, Titman,
and Wermers (1995; GTW)]. Investing in last year’s best performing mutual funds amounts to
investing in stocks based on a momentum strategy this year. Further, we find that last year’s best
funds actively invest on momentum (this year) more strongly than last year’s average fund, ruling
out the possibility that last year’s best funds perform well this year solely because they hold on to
their winning stocks (a passive momentum strategy).? Further, we show that last year’s best funds
persist in outperforming last year’s worst funds during years when the momentum effect in stocks
is present, but underperform when the effect is absent. These observations explain why BG found
that performance persistence is vulnerable to reversals during some years.

Our evidence also complements Carhart (1997), who includes a momentum factor in estimating
abnormal returns of mutual funds. Like Carhart’s after-expense findings, we show that pre-expense

performance persistence appears to be largely tied to the momentum factor in stocks. However,

we provide the first clear evidence that persistence in following active momentum strategies plays

1Relative performance persistence occurs when the performance of a fund is consistently above the average perfor-
mance of a group of cohort funds. BG’s evidence of performance persistence on an absolute basis (funds consistently
outperforming an appropriate benchmark) was weaker. However, GT (1992) present evidence supportive of absolute
persistence.

2Further evidence of the importance of active momentum strategies is provided by Wermers (1997), who shows
that mutual funds may have a role in the momentum effect in stock returns due to the tendency of funds to herd into
stocks with high past returns.



a large role in the persistence of pre-expense fund performance.> Our database, which includes the
quarterly equity portfolio holdings (of each stock) for virtually all mutual funds existing between
1975 and 1994, allows us to examine the stock selection strategies used by all mutual funds holding
equities as all or part of their portfolio holdings. The data also allow us to generate more precise
estimates of mutual fund returns, before expenses and transaction costs, than past studies. Thus,
we provide the clearest evidence to date of pre-expense performance persistence.

We also help to clarify the survivorship bias controversy by demonstrating why most recent
studies have found a small level of survivorship bias. Last year’s best funds outperform other
funds during most years, but underperform during years when the momentum effect in stocks is
absent. The empirical survival model of BG suggests that these funds may disappear after short
periods of poor performance, thus making the sample of disappearing funds more representative of
the universe of funds. Indeed, we find that last year’s best funds (which generally consist of funds
actively investing on momentum) disappear from our sample at rates not appreciably different from
other funds. Survivors, therefore, have returns not appreciably different from the universe of funds.

We begin by analyzing the average returns of all mutual funds (gross of expenses and transaction
costs) from 1975 to 1994. We find that the average mutual fund outperformed a market index during
the 1970s, but underperformed during the 1980s, a result which is similar to the findings of Malkiel
(1995) for fund returns after expenses and transaction costs.

Interestingly, results are different when we look at the risk-adjusted performance of the funds.
Here, we find that, between 1976 and 1994, mutual funds have provided an average performance of
169 basis points per year, before adjusting for fees and expenses.* The average from 1976 to 1984
was 195 basis points per year, while the average was 146 basis points per year after 1984. Therefore,
the average mutual fund, before all expenses, has provided a reasonably consistent performance,

although it has been small.> Using an estimate for the average expense ratio of the funds of 125-130

3In the absence of portfolio holdings, Carhart (1997), working with net returns, found that buying last year’s
best funds works not because fund managers successfully follow active momentum strategies, but more likely because
they (by not rebalancing) hold large positions in last year’s winning stocks, thus avoiding transaction costs with a
passive momentum strategy. In contrast, having portfolio holdings allows us to use a measure of momentum investing
developed by GTW which controls for price changes and, therefore, only measures active momentum investing. We
find that funds actively investing on momentum strongly outperform other funds, before fees and transaction costs,
and that persistence by some funds in following active momentum strategies plays a large role in explaining the
observed persistence in gross returns. Our evidence on gross return persistence, together with Carhart’s evidence on
net return persistence, indicates that active momentum investors may have much higher costs (perhaps due to more
frequent trading) than other funds.

4The Grinblatt and Titman (1993) method of using past portfolio weights to compute the risk-adjusted perfor-
mance of a mutual fund requires a one-year fund history, which is why this analysis begins in 1976.

®In examining the subgroup of mutual funds that most actively invested on momentum, however, we find stronger



basis points per year,® we find that an individual investor would have received a fair return from
investing in the average no-load mutual fund over the long-run.”

We next examine the level of survivorship bias using our sample. Looking at gross returns, we
find that the average fund surviving until 1994 outperformed the average fund that existed between
1975 and 1994 (whether it survived or not) by 104 basis points per year. Results for subperiods
show that survivorship bias has remained reasonably constant over the entire time period. However,
survivorship bias measured with risk-adjusted returns averaged only 20 basis points per year from
1976 to 1994. Our results before 1985 are consistent with Grinblatt and Titman (1989a), who
measured risk-adjusted returns using four different specifications of the Jensen measure (based on
four different benchmarks, all of which were different from our benchmark). Again, we find that
survival bias, measured in risk-adjusted terms, has remained reasonably stable over subperiods.

Next, we investigate the level of performance persistence in mutual fund gross returns. A
strategy of buying an equally weighted portfolio of last year’s best decile of funds (ranked by gross
return) provided an average gross return that was 3 percent per year higher than the gross return
of the average mutual fund.® In addition, the simple Jensen measure of this strategy was over 3
percent per year. Most importantly, the success of this strategy during any given year was strongly
related to the presence (or absence) of a momentum effect in stock returns during that year. Buying
last year’s best funds worked well during 1976-1992, with the exception of 1981, 1983, 1988, and
1989, while the momentum effect in stock returns was absent in 1981, 1983, and 1988. The results
differed in 1989 because the best funds in 1988 were funds that invested as contrarians, a strategy
that performed very poorly in 1989 (when the momentum effect in stock returns was again very
strong).

Upon further investigation, the pre-expense performance that accues to buying last year’s best

results. This group achieved an average performance level of about 4 percent per year, with statistically significant
positive performance during 9 out of 19 years from 1976 to 1994. There was no evidence of statistically significant
negative performance during any of the years for this group. By contrast, contrarian funds showed no statistically
significant performance, either positive or negative, during any year.

5This expense ratio estimate was provided by Carhart (1997), and was for the years 1976-1992.

"Carhart (1997) also estimates average fund transaction costs of 109 basis points per year, which may be higher
than that incurred by an individual passively holding a basket of stocks over long periods of time. However, an
individual would incur some trading costs in keeping a well-diversified portfolio of stocks over time. In addition,
the individual may be well-served by buying larger mutual funds, since Grinblatt and Titman (1989a) find that the
impact of transaction costs on fund returns is inversely related to the size of a fund. They estimate that the largest
quintile of funds during 1975 to 1984 had transaction costs plus expenses totalling only about 130 basis points per
year.

8Interestingly, the NASD has recently pressed Morningstar into including one-year performance rankings of mutual
funds [7].



funds disappears when controlling for the momentum effect in stock returns. We control for the
momentum effect with Carhart’s (1996) four-factor model, which includes a portfolio return that
represents a loading on momentum. Buying last-year’s best funds amounts to a positive loading on
the momentum factor during this year, while buying last-year’s worst funds is a negative loading
this year.

Replacing Carhart’s momentum factor with a portfolio that represents this year’s return differ-
ence between those funds most actively investing on momentum last year and those most actively
investing as contrarians gives the same results. Thus, the difference in returns between active mo-
mentum investors and active contrarians fully captures the impact of the momentum effect in stock
returns on the gross-returns sort strategy. Therefore, contrary to Carhart’s findings for persistence
in net returns, we find that active momentum strategies (and not merely holding on to last year’s
winning stocks) play a large part in explaining gross return persistence. Further, funds actively in-
vesting on momentum persist in doing so. Similar to Carhart’s findings using net returns, however,
we find that persistence in gross returns appears to be largely explained by the momentum effect
in stock returns.

Finally, we investigate the determinants of the disappearance of funds. Survivorship bias is
most problematic when non-surviving funds have different risk and return characteristics from the
universe of funds. While GTW showed that funds investing on momentum tend to outperform
other funds, we show that such funds run the risk of a reversal in fortune due to the absence of
a momentum effect during some years.® In addition, investing on momentum can involve holding
a portfolio that is less diversified than a buy-and-hold investment strategy. We find that last
year’s best funds (which generally consist of funds actively investing on momentum) suffer a rate
of attrition nearly as high as that of other funds, making the pool of non-surviving funds more
representative of the universe of funds. Funds investing on momentum, while outperforming other
funds over the long run, run the risk of a short period of poor performance followed by fund
termination (supporting the BGIR survivorship model). Contrarian investors apparently disappear
because they underperform other funds over longer periods of time (supporting the GT survivorship
model).

With a group of Monte Carlo simulations, we demonstrate how investing on momentum can

result in holding a portfolio that is not well-diversified. We create a cross-section of mutual fund

%As aptly stated by a recent Wall Street Journal article [8]: “In 1991, momentum investing worked pretty well.
But the technique has an erratic long-term record and is difficult to use properly.”



managers with a large amount of dispersion in the extent to which they condition their portfolio
choices on past returns. Some funds are strong momentum investors and others are strong con-
trarians, with a uniform distribution of funds between the extremes. The simulation results show
that, if funds are judged on either their short-term performance (as in the BGIR model) or on their
longer-term performance (as in the GT model), the extreme funds (strong momentum investors and
strong contrarians) are most likely to disappear. The result is that surviving funds have average
returns only slightly higher than non-surviving funds, making survivorship bias a relatively small
concern under either survival model. Thus, our most important contribution to the survivorship
bias literature is that we explain why this type of bias is not particularly large, as recently noted
by Elton, Gruber, and Blake (1996b) and Carhart (1995). These papers find that survivorship bias
amounts to only about 100 basis points per year.

The remainder of the paper is organized in four sections. The methodology that we use to
characterize the investment styles of funds is presented in Section 2. Empirical findings are discussed

in Section 3. Simulation examples are undertaken in Section 4. We conclude the paper in Section

5.

2 Methodology

2.1 The Mutual Fund Database

Quarterly portfolio holdings for virtually all publicly traded mutual funds with equity holdings that
existed during any given quarter between December 31, 1974 and December 31, 1994 (inclusive)
were purchased from CDA Investment Technologies, Inc. of Rockville, Maryland.!® The first ten
years of this dataset were used by Grinblatt and Titman (1989a, 1993) to examine the performance
of the funds and by Grinblatt, Titman, and Wermers (1995) to analyze the investment strategies
of the funds. The dataset lists the equity portion of each fund’s holdings (i.e., the shareholdings of
each CUSIP) along with the net asset value and the self-declared investment objective (beginning
June 30, 1980) at the end of each calendar quarter.

Monthly prices and returns were obtained from the CRSP NYAM and NASD files.!'! As ne-

cessitated by the frequency of the fund holdings dataset, we use the beginning of calendar quarter

10See the Appendix for details on the procedure used by CDA to collect mutual fund data and for details about
the structure of the database.

"Returns from the CRSP daily files are compounded into monthly returns to minimize problems arising from
missing observations, since the CRSP compounding program ignores missing daily returns.



share holdings of a fund as a proxy for its holdings throughout that quarter. As such, we believe
that any evidence of significant performance by a fund, either positive or negative, is probably
biased toward zero.

CDA assigns fund numbers to each distinct fund. A fund number stays with the fund as long
as it is in existence, including after name or investment objective changes, allowing us to continue
tracking a fund until it merges with another fund or until it is liquidated.

In Table 1, we illustrate the composition of the database during each year, along with some

12 Gtatistics are presented for

details on the entry and exit of funds from different categories.
the entire universe of funds, along with funds in the five largest investment-objective categories,
aggressive-growth, growth, growth-income, balanced, and international stock funds (those domestic
funds specializing in international stocks).!3

The universe of mutual funds expanded significantly during this period, from almost 400 funds
at the end of 1974 to over 2,700 funds at the end of 1994. Since the vast expansion in self-directed
retirement plans in the early 1980s, every year has seen a significant increase in the number of funds

available. Throughout this time period, equity mutual funds declaring themselves as “growth funds”

have been the most popular.

2.2 A Comparison to Databases Used by Other Researchers

Brown and Goetzmann (1995) collected data from the Mutual Funds Panorama published by
Wiesenberger Investment Companies Service for the years 1976 through 1988.14 Wiesenberger
reports annual data for each publicly offered open-end mutual fund. BG collected data for all firms
listed as common stock funds, and for specialty funds that invested in common stocks (typically
sector funds). This data includes the fund name, the year of origin, the fund objective, the net
asset value at the beginning and end of the year, the 12-month change in net asset value per share

adjusted for capital gains distributions, the income return, the capital gains distributions, and the

12The columns “born” and “died” list a yearly count of the number of new funds and the number of funds liquidated
or merged into another fund, respectively. For a more-detailed description of the investment-objective categories, see
GTW.

13The smaller categories that are not shown include income funds, funds that mainly hold municipal bonds, bond
and preferred stock funds, special purpose funds, venture capital /special situations funds, metals funds, and foreign
mutual funds covered by CDA (foreign funds, mainly Canadian, number about 200 in 1994). We believe that CDA
tracked virtually every domestic stock fund, but that categories of funds having other specialties (such as metals
funds), along with foreign stock funds, may be somewhat incomplete. We are in the process of more accurately
determining the completeness of each category. For more details on the construction of the CDA database, see the
Appendix.

M Wiesenberger is actually now part of CDA /Wiesenberger.



expense ratio. BG then calculated the total return for each fund, inclusive of capital appreciation,
income, and capital gains distributions.

The Panorama also indicates merged funds and name changes of funds. When one fund was
merged into another, BG treated the acquired fund as if it disappeared. Reporting to Wiesenberger
is at least in part discretionary, so the database may not be entirely free of selection bias. Also,
since BG only collect annual data, they exclude from their sample the year that funds do poorly
and merge or fail. Our database includes 1,381 funds at the end of 1988, while the BG database
includes 829. We include many more funds in some categories, such as international funds. In
addition, we include funds investing both in stocks and bonds (balanced funds), which are not
included in the BG database.

Elton, Gruber, and Blake (1996a,b) collected data on the 361 funds categorized as stock funds
in 1976 from Wiesenberger’s Investment Companies. They calculated returns from 1977 to 1993
for the 188 unrestricted funds having at least a net asset value of $15 million at the end of 1976.
In addition, they collected data on name changes, mergers, investment objective changes, and
restrictions (such as not being available to the general public any longer) from Wiesenberger,
supplemented by information from the fund companies themselves.

For funds that existed over the entire period, monthly returns were collected from Investment
Company Data, Incorporated (ICDI). For funds that ceased to exist, returns were calculated from
data supplied by Interactive Data Corporation (IDC), supplemented by information from the funds
themselves (including the terms of mergers). Elton, Gruber, and Blake have provided the only study
that tracks each merging fund’s returns during and after the merger period (using the information
on the acquiring firm and the terms of the merger), but their analysis is limited to the relatively
small sample of funds existing at the end of 1976.

Malkiel (1995) collected quarterly net returns and expense data from Lipper Analytic Services
for all publicly available equity mutual funds in existence each quarter from 1971 to 1991. Excluded
were specialized funds that did not mainly hold diversified portfolios of stocks, such as sector funds
or balanced funds (which invest in both stocks and bonds). In analyzing the annual return of the
funds for a particular year, Malkiel dropped funds that did not survive the entire year. Malkiel’s
sample included 724 funds at the end of 1990, while our database included 1,750. We believe that

our sample is much larger due to the fund categories that Malkiel excludes from his analysis.!®

5However, it is puzzling why Malkiel’s database is significantly smaller than that of BG, since both apparently



Carhart (1995, 1996) collected mutual fund data from several sources, including Wiesenberger,
FundScope, Investment Company Data, Inc. (ICDI), the Investment Dealer’s Digest, and United
and Babson. Carhart’s data cover fund attributes, including investment objective, net asset value,
expense ratio, turnover, income and capital gains distributions, and load fees. Net returns are cal-
culated from net asset value and distribution data, while transaction costs are estimated assuming
that cross-sectional differences in fund returns explained by differences in fund turnover are actu-
ally due to differences in transaction costs incurred. We believe that Carhart’s sample of mutual
funds is as complete as ours, the difference being that our database focuses on stock holdings while
Carhart’s database focuses on net returns and fund characteristics.

Grinblatt and Titman (1989a, 1993) used CDA quarterly holdings data from 1975 to 1984 in
their analysis of fund performance and survivorship bias. They supplemented this data with net
returns purchased from CDA (also 1975 to 1984), for those funds surviving until December 31,
1984.

2.3 Measuring Risk-Adjusted Performance

Our portfolio holdings allow us to adjust returns for risk without choosing an arbitrary market-
based index, in contrast to almost all other papers studying the risk-adjusted performance of
mutual funds. The problems with choosing an appropriate market benchmark portfolio are well-
documented [see, for example, Roll (1978)]. Grinblatt and Titman (1989b), for example, show
that the commonly used Jensen measure biases the performance measure downward for funds with
market-timing information.

Our measure, developed by Grinblatt and Titman (1993), uses the past portfolio weights of a
given mutual fund to calculate a benchmark return for the evaluation period. Since the resulting
performance measure is the difference between the current period return of two portfolios (chosen
at slightly different times) by the same manager, the bias in the measure is of the order of the
factor risk premia times the change in factor loadings over time, which is likely to be small when
looking only at the equity portions of fund portfolios. By contrast, performance measures using a
market-based index as a benchmark exhibit biases of the order of the factor risk premium times

the priced factor loadings that are not spanned by the market benchmark.'6

follow the same categories of funds. For example, Malkiel reports a universe of 686 funds in 1988, while BG report
829.
63ee Grinblatt and Titman (1989b, 1993) for an excellent discussion of these issues.



Specifically, this performance measure («) subtracts the current month’s return earned by the

portfolio held four quarters ago from the return earned by the current portfolio to adjust for risk:'7
1 LY N

a= DD (Wjg — @) Rjper (1)

t=1j=1

where w;; is the portfolio weight on stock j at date ¢, and R];Hl is the return of security j
(j = 1...N) from date ¢ to date ¢+ 1, the evaluation period. Note that « represents the mean return
of a zero-investment portfolio. If the systematic risk of the current and benchmark portfolios are
the same from the point-of-view of an investor with no selectivity or timing abilities [as defined by
Grinblatt and Titman (1989b)], the performance represented by a should be insignificant from the

point-of-view of that investor.'®

2.4 Measuring “Momentum Investing” Behavior

We use the “lagged zero measure” (LOM) developed in GTW to determine the degree to which a

fund actively uses a momentum investing strategy to choose stocks:'?

1 & -
LOM == > } (W53 — Wj-1)Rje - (2)
t=1j=1

Equation (2) measures the degree to which a fund manager moves his portfolio into stocks
that have experienced high returns and away from stocks that have experienced low returns during
the prior quarter. Since this measure equals the difference between two portfolio returns during
a benchmark period, a positive measure means that a fund’s current portfolio would have had a

higher return during the historical period than the portfolio that the fund would have held, had no

7Since portfolio weights are only observed quarterly, while CRSP returns are available monthly, we actually use a
slightly modified version of this equation:

T 3 N
1 } ) N
a=o5 E E E (Wj,3t+9 — Wy,3¢—3) Rj,3t4+94-
4 ,

w

18Grinblatt and Titman (1989a) provide evidence that the two portfolios have the same market betas.
19 Again, we use a slightly modified version of this equation that uses monthly returns:

40 3 N
1 _ _ -~
LOM = 755 Z Z Z(wj,at — Wj,3t—3) Rj30—3+44-

t=1 i=1 j=1
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portfolio revisions been made.

The portfolio weights of high (low) return stocks increase (decrease) even if the number of
shares held stays constant. Without modification, LOM would indicate momentum investing for
buy-and-hold investment strategies. To focus on active momentum strategies, we calculate the
beginning and ending weights for a stock during a given quarter using the average of the beginning

and ending share prices.?’

3 Results

3.1 An Examination of 20 Years of Mutual Fund Returns

Malkiel (1995) used returns net of expenses and transaction costs to conclude that mutual funds,
as a group, have not been able to beat the S&P 500 market index. Malkiel found that, during
1982-1991, the average mutual fund underperformed the S&P 500 by almost 200 basis points per
year.?!

Our first test investigates how the average mutual fund has compared to market index, gross
of all expenses and transaction costs. Table 2 compares the average monthly returns accruing to a
portfolio equally weighted in all funds (rebalanced monthly) with two CRSP NYSE/AMEX indexes
(also rebalanced monthly). For each month, this portfolio of funds includes all funds existing at
the beginning of the calendar quarter containing the month, whether or not the fund survived past
that quarter. Therefore, our results are essentially free of any survivorship biases.??

For every year during the period 1975-1982, we find that the equally weighted fund portfolio
outperformed the CRSP value-weighted index (we also present these results in Figure 1). However,
the evidence since 1983 shows the reverse result, with the CRSP value-weighted index outperform-
ing the average mutual fund during most years. In fact, our results during 1983-1994 show an

average underperformance of about 53 basis points (before fund expenses and transaction costs are

subtracted), which agrees very closely with Malkiel (1995).23

20 Appropriate adjustments are made to undo the effect of stock splits and stock distributions on the shareholdings
and prices.

2p fact, Malkiel adds back fund expenses to find that the average fund underperformed the index by about 80
basis points per year, even before expenses (but after transactions costs) were subtracted.

22 A fund entering the sample sometime during the calendar quarter was not included in the calculations. Note that
the method used by CDA to construct the database may not be entirely free from selectivity bias (see the Appendix
for details), although we believe that such biases are extremely small and are not based on a survival requirement.

ZThree differences between the Malkiel (1995) study and this study should be noted. First, Malkiel uses total net
asset weighted portfolios of mutual funds, while we use equally weighted portfolios of funds. Second, Malkiel’s results

11



During 15 out of the 20 years between 1975 and 1994, the mutual fund universe (equally
weighted) outperformed the CRSP value-weighted index whenever the CRSP equal-weighted index
outperformed the value-weighted index. This indicates that the funds were more heavily invested
in small stocks than the value-weighted portfolio.?*

To summarize, mutual funds outperformed the value-weighted market index during the 1970s,
and underperformed the index during the 1980s, even before transactions costs and fund expenses
were subtracted. Performance above market indexes by the average fund before 1983 and below
market indexes thereafter appears to be largely due to the relative performance of large and small
stock portfolios during these periods.

In order to estimate the magnitude of survivorship bias, we compare the returns of mutual
funds that survived until the end of 1994 with those funds that did not survive in the next section.
In addition, we look again at the performance of the mutual fund universe over the 20-year period,

on a risk-adjusted basis.

Figures 1 and 2. Mutual Fund Gross Returns
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Figure 1: Average Fund Return vs. Market Indexes Figure 2: Survivorship Bias

are after transactions costs are subtracted, while our results are gross of transactions costs. And, third, our dataset
contains the (United States) equity portion of some funds not covered by Malkiel, such as international funds, sector
funds, and funds that invest both in equities and in bonds.

24This result was also noted by BG for mutual funds from 1977-1988, and by Lakonishok, Shleifer, and Vishny
(1992b) for pension funds. Our method of equally weighting the funds exacerbates this effect, since smaller funds
tend to buy smaller stocks.
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3.2 The Effect of a Survivorship Requirement on Gross Returns

Having found that the average mutual fund has not been able to consistently outperform the market
in terms of gross returns, we now turn our attention to estimating the magnitude of a survivorship
requirement on fund returns. Some past researchers have found this effect to be large [e.g., Malkiel
(1995)], while others have found it to be relatively small [e.g., Grinblatt and Titman (1989a)].

Table 1 shows that roughly one-tenth of existing funds are either merged into another fund or
are liquidated in an average year (see the “all funds” category). We might expect that survivorship
would be related to the fund objective, with riskier funds (e.g., aggressive-growth funds) having
larger mortality rates than safer funds (e.g., balanced funds). However, we do not find significant
differences between the categories that can be explained by differences in risk.??

Table 3 shows yearly returns to equally weighted portfolios of three groups: funds surviving
until the end of 1994, funds disappearing by 1994, and funds surviving until 1994 with at least a
20-year track record. Comparing the yearly returns of the two groups of survivors, we find that,
at the end of 1994, looking only at funds with a long track-record is surprisingly similar to looking
at all existing funds. Comparing the gross return of the average mutual fund from each group,
we find a difference of only one percent during most years, with almost identical average 20-year
returns. Therefore, the concern raised by some researchers of the impact of a minimum track-record
requirement does not seem warranted, at least in looking at gross returns.

The difference in returns earned by survivors and non-survivors has remained reasonably con-
stant during the 20-year period. Although the yearly difference has ranged from about 0 to almost
4 percent, most years exhibit a difference of about 1 to 3 percent, with an average of 172 basis
points for the entire 20-year period examined.

A comparison of Tables 2 and 3 shows that, from 1975 to 1994, an average return difference of
104 basis points per year existed between the equally weighted portfolio formed of all funds existing
during each quarter and a portfolio formed only of funds that survived until December 31, 1994.26
Figure 2 also presents these results. The average difference for 1975-1984 was 135 basis points,
while the average difference for 1985-1994 was 74 basis points.

By comparison, Grinblatt and Titman (1989a) reported a difference of, at most, 50 basis points

between the yearly gross returns of an equally weighted portfolio of all funds existing during each

#Elton, Gruber, and Blake (1996b) also reached this conclusion.
26This difference is the usual definition of “survivorship bias”.
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quarter between January 1, 1975 and December 31, 1984, and a similar portfolio holding only
those funds existing on January 1, 1975 that survived until December 31, 1984. Our somewhat
higher estimate of survivorship bias is certainly due, in part, to our more stringent requirement of
fund survivorship until the end of 1994.27 Still, the results of both studies are in agreement that
examining only surviving funds results in a relatively small bias, on the order of 50 to 100 basis
points per year in gross returns.

A comparison of our results for survivors and non-survivors with those of Malkiel (1995) is also
somewhat illuminating. Malkiel finds an average yearly return difference (between non-survivors
and survivors to 1992) of about 6.2 percent per year during the period 1982 to 1990, while we
find an average difference (between non-survivors and survivors to 1994) of about 1.8 percent per
year during the same time period. Most of the difference in results appears to be attributable to
differences in the returns of non-survivors.?® However, our estimate of survivorship bias in gross
returns roughly agrees with that of Malkiel in net returns, about 100 basis points per year. Elton,

Gruber, and Blake (1996b) and Carhart (1995) provide similar findings.

2TThis is probably why the first 10-year period exhibits a higher difference between survivors and all funds than
the second 10 years. For example, it is much more difficult for a fund that exists in 1975 to survive until 1994 than
for a fund that exists in 1985.

28Gince Malkiel measures returns net of expenses and transaction costs, while ours are gross of both, it appears
that a major factor in survivorship bias in net returns is the presence of higher fund expenses and transaction costs
among non-survivors than among survivors. Some support for this view is offered by BG and by Carhart (1997). BG
find that funds with higher expense ratios have a higher probability of disappearance. This is consistent with the
presence of significant fixed operating costs for mutual funds, since BG also find that smaller funds are less likely to
survive, all else equal.

Carhart estimates that the difference in expense ratios between survivors and non-survivors was about 37 basis
points per year, and that the difference in transaction costs was about 70-80 basis points per year over the 1961-1992
period. In addition, small funds (which disappear more frequently than large funds) have higher portfolio turnover
and buy smaller stocks, thus incurring higher transaction costs than large funds. Therefore, disappearing funds likely
have significantly higher fund expenses and direct trading costs than surviving funds, per dollar invested.

A tabulation of the average returns (in percent per year over the 1982 to 1990 period) found by Malkiel and by
this study is as follows:

| Author | All Funds | Survivors | Non-Survivors |

This study 14.8 15.9 14.1
Malkiel (1995) 12.9 138 76
| Difference | 1.9 | 2.1 | 6.5 |

Since Malkiel states that fund expenses average about 100 basis points per year, we can attribute the remaining
110 basis point difference between survivors to transaction costs and to differences in the databases and the weighting
schemes (Malkiel uses total net asset weighted portfolios of funds, while we use equally weighted portfolios). The
unexplained difference between non-survivors is more difficult to justify without resorting to much higher expenses
and transaction costs.

14



3.3 Mutual Fund Performance and Survivorship Bias Using Risk-Adjusted

Returns

Our results of the prior section indicated that mutual funds outperformed a simple value-weighted
market index during the 1970s, but underperformed the index during the 1980s. We next explore
how the funds performed on a risk-adjusted basis during these two periods.

Table 4 presents average yearly risk-adjusted performance results for the universe of funds, for
the group of funds that survived until 1994, for the group that did not survive, and for the 118 funds
that existed during the entire 20-year period. As discussed in Section 2, we used the four-quarter
performance measure () developed by Grinblatt and Titman (1993), which does not require the
choice of an arbitrary market-based benchmark portfolio.

Here, the results are more stable over the 20-year period for the universe of mutual funds (shown
in the first column) than for our previous comparison of gross returns to the CRSP index (Figure
3 also presents these results). For example, the average performance from 1976 to 1984 was 195
basis points per year, while the average from 1985 to 1994 was 146 basis points per year. The
19-year average was 169 basis points per year. Therefore, Malkiel’s finding that the universe of
mutual funds performed well in the 1970s, but did not in the 1980s, is not robust to the choice
of a benchmark portfolio that is more appropriate than the S&P 500 index. The average mutual
fund, at least before transaction costs and expenses, has provided a reasonably consistent positive

performance, although it has been small.

Figures 3 and 4. Mutual Fund Risk-Adjusted Performance
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Survivorship bias (the difference between all funds and survivors, shown also in Figure 4) using
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risk-adjusted returns averaged 20 basis points per year, which compares closely with the findings
of Grinblatt and Titman (1989a). They estimated, based on the Jensen measure, that survivorship
bias in risk-adjusted returns was less than 50 basis points per year from 1975 to 1984.%°

Consistent with our previous results for gross returns, we find that examining only those funds
with a 20-year track record in 1994 does not create a larger bias than looking at the historical
record of all funds existing in 1994. These two groups have nearly identical performance records,
both overall and for each year.

Surprisingly, even non-survivors achieved statistically significant positive performance during
three years. In contrast, there were no occurrences of significant negative performance for this
group. This finding is consistent with at least a portion of non-surviving funds being terminated
after a short period of poor performance, even though they may have had satisfactory long-term
records.

To summarize this section, we find that mutual funds, on average, provided a small, positive
risk-adjusted performance from 1975 to 1994, and that the performance difference between survivors
and non-survivors (before transaction costs and expenses) is much smaller than that estimated by
Malkiel (after transaction costs and expenses). Therefore, differences in transaction costs and

expenses appear to be a significant factor in the disappearance of funds.

3.4 Returns to Buying Last-Year’s Momentum Investing Funds

A common style used by mutual funds to select stocks consisted of conditioning portfolio choices on
past returns. GTW showed that funds buying past winners (momentum investors) outperformed
other funds from 1975 to 1984. From a sample of 155 funds, the mean « of the 119 funds that
were momentum investors was 2.6 percent per year (with a significant t-statistic), while the mean
a of the 36 contrarian funds was insignificant. In addition, Brown and Goetzmann (1995) showed
that the disappearance of a fund can be explained, in part, by poor performance. In the remainder
of this paper, we investigate the relation between the momentum investment style, performance
persistence, and survival of funds.

Table 5 shows the gross returns and performance that would have accrued to a strategy of
buying funds most actively investing on momentum versus buying those most actively investing

as contrarians. That is, each year, funds were ranked on their prior-year LOM measure, then an

29 Although they measured survivorship bias in four different ways (based on four different benchmarks), all of the
estimates fell below 50 basis points.
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equal-weighted portfolio of the top 20 percent (or bottom 20 percent) of these ranked funds was
held for a year. At the end of that year, the portfolios were rebalanced. During 15 out of 19
years, the prior-year momentum-investing funds beat the prior-year contrarians, when measured
on a risk-adjusted basis. Buying momentum-investing funds would have achieved a performance
level averaging about 4 percent per year, beating contrarian-investing funds by about 3 percent per
year.

The table also presents the LOM measure during the year following the ranking year for these
two groups. These results show that both momentum investors and contrarians persist in using

their respective investment styles from one year to the next.

3.5 The Persistence of Mutual Fund Returns

Does past performance predict future performance among mutual funds? We investigate this ques-
tion with a very simple test that is similar to tests of persistence used by Hendricks, Patel, and
Zeckhauser (1993). At the end of each year, we ranked all existing mutual funds by their prior-year
gross returns. Then, we formed equally weighted decile portfolios of funds and measured the return
during the following year for each portfolio. For example, at the end of 1975, we ranked all funds
having a minimum of a 12-month track record by their average buy-and-hold monthly return for
1975. Returns for decile portfolios of funds based on this ranking were then measured for 1976. If
a fund disappeared during 1976, it was included in the appropriate decile portfolio until the end of
the quarter in which it disappeared, after which the portfolio was rebalanced (equally) in all the
remaining funds.

The results, shown in Table 6, illustrate the relative success of buying past winning funds.
Yearly results for choosing last-year’s top decile of mutual funds each year are shown in the first
column, denoted as portfolio P1. P1 outperformed last-year’s worst funds, portfolio P10, by almost
7 percent per year over the 17 years shown. During only 3 of those 17 years, P10 outperformed P1.
In several years, P1 outperformed P10 by more than 10 percent.

Another interesting result to note is that portfolios in the middle, P2 through P9, had returns
that fell between those of P1 and P10. In fact, returns were generally monotonically decreasing
from P1 to P10, although sometimes this pattern reversed. This finding is suggestive of a common
investment strategy used to a different degree by funds; that is, funds appear to be using differential

loadings on a common factor.
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The bottom section of the table presents results with a simple adjustment for risk. The time-
series of returns from each portfolio (minus T-bill returns) were regressed on the excess return of
a value-weighted CRSP portfolio, with the resulting intercept and slope coefficient shown in rows
labelled “CAPM Alpha” and “CAPM Beta”. With this simple adjustment for risk, the difference
in performance between P1 and P10 is about 6 percent per year.

Finally, we compare the returns of two differenced portfolios in the last two columns of Table
6. The first return series shows the difference in returns between P1 and P10. The second series
shows the return difference between an equally weighted portfolio of the 30 percent of NYSE and
AMEX stocks having the highest returns during the period beginning 7 months ago and ending 1
month ago, and an equally weighted portfolio of the 30 percent having the lowest past returns.>”

The two differenced portfolios exhibit a remarkably similar pattern of returns. Both exhibit
large, positive returns during most years. In addition, the lowest return years for the P1 minus
P10 series were 1981, 1983, 1988, and 1989, while the lowest return years for the stock momentum
series were 1981, 1983, and 1988.3! Since the two series provide such similar results, the persistence
in mutual fund gross returns appears to be largely driven by the momentum effect in stock returns.

We explore this further in the next section.

3.6 The Role of Investment Style in Performance Persistence

Our results so far demonstrate that funds investing on momentum outperform other funds (Table
5), and that some funds are able to consistently outperform others (Table 6). This section ties
these two findings together by showing that persistence in fund performance is strongly related to
active momentum investing by funds.

In Table 7, we present results for several time-series regressions. In Panel A, we present results
for the 10 portfolios formed as described in Table 6, where the excess returns for these portfolios
were regressed on the returns of the three Fama and French (1993) factor portfolios.>?> These three

factor portfolios include the time series of monthly returns associated with (1) a value-weighted

80Stocks are ranked (and new portfolios are formed) every month.We thank Louis Chan for providing this data
series.

31During 1989, the two strategies had very different results. However, this was the year following the worst year
(1988) for buying past winning stocks and shorting past losers. Therefore, the best funds of 1988 were contrarians,
while the worst funds were those investing on momentum. Buying the best funds of 1988, and selling the worst,
amounted to buying past losing stocks and selling past winners, which had a disastrous outcome during 1989.

320ur thanks to Mark Carhart for providing the Fama and French factor portfolio returns, along with the returns
for his own four-factor model, which we also use in this section.
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market proxy portfolio minus T-bills (RMRF), (2) the difference in returns between small- and
large-capitalization stocks (SMB), and (3) the difference in returns between high and low book-to-
market stocks (HML).33

While P1 through P10 have roughly the same loading on the market portfolio, P1 through P3
have a higher loading on the SMB regressor, indicating that last-year’s best funds hold smaller stocks
than other funds. F-tests strongly reject the equality of these SMB coefficients across portfolios. In
addition, there appear to be slight differences in the HML coefficients. After controlling for these
differences in factor loadings, however, we find that the intercepts from these regressions remain
significantly different. For example, the difference in performance between P1 and P10 is still about
six percent.

Panel B provides further insight by adding Carhart’s (1997) fourth portfolio return as a regressor
(PR1YR), which represents the difference in returns between stocks having high and low prior-
year returns. While the coefficients for RMRF, SMB, and HML remain roughly the same, all
intercepts are now insignificant. In addition, loadings on the PR1IYR regressor monotonically
decrease in value from P1 to P10. Buying last-year’s best funds results in a positive loading this
year on the momentum factor, while buying last-year’s worst funds represents a negative loading
on momentum, equal but opposite in value to the coefficient for P1. In turn, last year’s best funds
appear to outperform (this year) the average fund only because the best funds disproportionately
hold last year’s winning stocks in their portfolios (this year). Conversely, last year’s worst funds
underperform only because they hold last year’s losers.

Carhart (1997) argues that it is not the use of active momentum strategies that is responsible
for persistence in net mutual fund returns, but that it is more likely passive strategies. Funds
merely holding on to last year’s shares will, by default, hold a portfolio more heavily weighted in
wi