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ABSTRACT

DOES ALPHA REALLY MATTER? EVIDENCE
FROM MUTUAL FUND INCUBATION,
TERMINATION AND MANAGER CHANGE

Richard B. Evans
Robert F. Stambaugh

The assumption that market participants risk-adjust when measuring performance
is common in finance. However, empirical research has shown that raw returns
play an important role in retail investment decisions. As financially sophisti-
cated investors, fund management companies understand the importance of risk-
adjustment, but because their profits depend on retail investment, raw returns may
influence company strategy. Whether or not alpha is important in management
company decisions is an open question. This paper addresses the question by ex-
ploring the role of alpha in key decisions: the incubation and termination of funds,
and the promotion and demotion of fund managers. The major finding is that alpha
is not important to external decisions, those highly visible to investors, but is im-
portant for internal decisions. This paper also documents the existence of a strategy
for enhancing return histories called incubation. A previously undocumented form

of survival bias due to incubation is identified.

v



Contents

Chapter 1 Introduction

Chapter 2 Background Information and Related Literature
2.1 Mutual Fund Incubation . . . .. ... .. ... ... o0
2.1.1 Incubation Defined . . . ... ... ... .. ... ......
2.1.2  An Example of Incubation . . . . ... ... ... ... ...
2.1.3 Incubation Literature . . . . . . .. .. ... ... ... ...
2.2 Mutual Fund Termination . . . . . . ... ... ... . .. ...,

2.3 Manager Promotion and Demotion . . . ... ... ... ... ...

Chapter 3 Data and Methodology
3.1 Data . . . . . e
3.2 Methodology . . . . . . . ...
3.2.1 Cox Proportional Hazards Model . . . . . . ... ... ...

3.2.2  Truncation, Censorship and Multiple Failure Outcomes . . .

Chapter 4 Results
41 Fund Incubation . . .. ... ... ...
4.1.1 Descriptive Statistics . . . . . .. . ... oo
4.1.2 Logistic Regression Results . . . . . .. ... ... . .....
4.1.3 Incubation and Implications for Mutual Fund Data Analysis

4.2 Fund Termination . . . . . . . .« . e e

~J ot ot

15
15
19
19
22



4.2.1 Survival and Hazard Functions . . . . . . . . .. .. .. .. 35

422 Cox Regression Results . . . . ... ... .. ......... 39

4.3 Manager Promotion and Demotion . . . .. .. ... .. ...... 46
4.3.1 Hazard Functions . . . . . . . . .. ... ... 0. 48

4.3.2 Cox Regression Results . . . . . ... ... ... .. ..... 48
Chapter 5 Conclusion 55

vi



List of Tables

2.1 CRSP Data: Putnam Research Fund (ICDI 10411) . .. .. .. .. 9
4.1 Descriptive Statistics: Surviving vs. Non-Surviving Incubated Funds 26
4.2 Descriptive Statistics: Post Incubation Performance . . . . . . . .. 28
4.3 Determinants of Mutual Fund Incubation . . . . . . . .. ... ... 30
4.4 Survival of Incubated and Non-Incubated Funds . . . . . . . .. .. 32
4.5 Incubation and Estimates of Survivorship Bias . . . . . . . .. ... 34
4.6 Incubation and Performance Persistence . . . . .. ... ... ... 35
4.7 Determinants of Mutual Fund Termination . . . . . . .. ... ... 42
4.8 Determinants of Mutual Fund Termination: Mergers and Liquidations 43
4.9 Determinants of Mutual Fund Termination: Large and Small Fund
Families . . . . . . . . 44
4.10 Manager Sample Descriptive Statistics . . . . . . .. ... .. ... 49
4.11 Determinants of Manager Demotion . . . . . . . .. .. .. ... .. 53
4.12 Determinants of Manager Promotion . . . . . ... ... ... ... 54

vii



4.1
4.2
4.3
4.4

List of Figures

Mutual Fund Survival Function . . . . . .. ... .. .. ... ... 36
Fund Termination Hazard Function . . . . . . .. .. .. ... ... 38
Manager Promotion Hazard Function . . . . . . .. ... ... ... 50
Manager Demotion Hazard Function . . . . .. .. ... ... ... 51

viii



Chapter 1

Introduction

Risk-adjustment is a cornerstone of modern financial theory. As early as Jensen’s
seminal contribution [25], financial economists have focused on isolating the eco-
nomic content of performance. Decomposing the return of an investment portfolio
into systematic and unsystematic components, Jensen observed that a manager is
expected to earn the systematic return component. As a result, the unsystematic
component or alpha, is the economically informative measure of performance. Con-
nor and Korajcek [13] elaborated on this point by showing that Jensen’s alpha is an
appropriate performance measure in an APT framework. Additionally, Fama and
French [21] and Carhart [9] have extended the original Jensen framework to account
for size, book-to-market and momentum. The result is a performance measurement
methodology that is widely accepted and employed in the empirical literature.
Given the universal applicability of Jensen’s performance measurement
framework, it is not surprising that the use of risk-adjusted return pervades the
theoretical literature on mutual funds. The rationale for using risk-adjusted returns
as the measure of performance is discussed in both Baks, Metrick and Wachter [4]
and Berk and Green [5]. In their respective set-ups, an investor chooses among
a risk-free asset, a set of benchmark assets (passively managed index funds) and

non-benchmark assets (actively managed funds). While the existence of index funds



that perfectly mimic the relevant factors in the economy is perhaps unrealistic!, it
is clear why investors would use risk-adjusted returns to measure performance in
this framework. Because active management comes at a cost, investors are willing
to invest in actively managed mutual funds only if their returns are in excess of the
passively managed fund returns. Similar reasoning leads Lynch and Musto [30], and
Gervais, Lynch and Musto [22] to focus on risk-adjusted returns as the appropriate
performance measure for investors and investment advisors respectively.

Despite the economic rationale for using risk-adjusted returns as the ap-
propriate measure of performance, the empirical evidence on the determinants of
mutual fund flows shows that total returns? play a statistically and economically sig-
nificant role in the investment decision. Gruber [23], Sirri and Tufano [34] and Del
Guerico and Tkac [16] all provide evidence that even in the presence of risk-adjusted
returns, total returns are an important determinant of flows. Del Guerico and Tkac
[16] provide the only direct comparison of alpha versus total return as alpha and
total return measures are not chronologically overlapping in Gruber {23] and Sirri
and Tufano [34]. They conclude that when Morningstar ratings are included in the
regression framework, not only is total return an important determinant of flows,
but also alpha is not a significant determinant.

The discrepancy between the academic perspective and the investment reality
is the principal concern of this paper. For mutual fund management companies the
discrepancy poses a very practical problem. Given their financial expertise, manage-
ment companies understand the importance of risk-adjustment and its significance
in adding value. However, if retail mutual fund investors chase total return, and

profits are a fraction of assets under management, then fund families should focus

1Péstor and Stambaugh {31] show that for a given subset of domestic equity funds there are
no close substitutes for the size, book-to-market and momentum benchmarks.

2While the evidence in Capon, Fitzsimons and Prince [8] deals directly with total return, the
flow evidence actually examines the role of total return net of the average return for other funds.
Due to the cross-sectional nature of these regressions (and specifically the relative rank measure
employed in Sirri and Tufano [34]) the total return variable captures the importance of returns in
excess of the fund average. The author is grateful to Wayne Ferson for making this point.



on total return. Thus, it remains unclear how management companies balance the
issues of attracting fund flows and adding value.

In characterizing the equilibrium decisions of fund families, this paper identi-
fies the economic importance of both risk-adjusted and raw performance measures.
The solution to the risk-adjustment quandary for fund families is economically in-
tuitive. The decisions that a fund family makes can be divided into two categories:
internal and external. External decisions are characterized by high visibility to the
investing public whereas internal decisions are not as visible. For the external de-
cisions of fund incubation and termination, fund families do not risk-adjust. Total
return is used to determine what funds to offer to the public and what funds to ter-
minate. This is consistent with fund-flows research that indicates investors use these
quantities to make investment decisions. However, for internal manager promotion
and demotion decisions, fund families use risk-adjusted performance measures. Be-
cause such decisions are less visible to investors, fund families are unfettered by the
constraints of consumer demand. In these circumstances, they use the economically
informative measure of performance. This is especially interesting in light of the
result of Baks [3] that manager performance is persistent.

This paper also documents the existence of a strategy for enhancing return
histories. Mutual fund incubation is the process of running lightly capitalized, self-
funded investment accounts in a semi-private environment. After a certain period,
those incubated funds with superior performance are opened to the public. The
remaining funds, which experienced inferior performance, are terminated before the
public becomes aware of them. A novel database of incubated mutual funds is
examined and incubation period survivors are shown to experience severe return
reversals post incubation. A previously undocumented form of survival bias associ-

ated with incubation® is identified and the difference in returns between surviving

3Elton, Gruber and Blake [20] in a footnote indicate the backfilling of returns may be the
source of an additional bias in the CRSP database. The author is grateful to them for helping to
motivate his initial interest in the research questions addressed in this paper.



and non-surviving incubated fund samples is estimated to be between 2% and 6%
annually using risk-adjusted measures and greater than 18% annually using total
returns.

The balance of this dissertation proceeds as follows: Chapter 2 gives back-
ground information about incubation and reviews the literature for incubation, ter-
mination and manager promotion/demotion; Chapter 3 describes the novel database
used in this paper and the Cox proportional hazards methodology used to evaluate
fund management company decisions; Chapter 4 introduces and discusses the re-
sults for incubation, termination and manager promotion/demotion; and Chapter

5 concludes.



Chapter 2

Background Information and

Related Literature

To address the question of risk-adjustment, this paper examines evidence from mu-
tual fund incubation and termination decisions as well as evidence from manager
promotion and demotion decisions. In this section, some background information
and institutional detail about incubation is introduced. The incubation, termina-
tion and manager change literatures are then reviewed in order to highlight the

contribution of this paper.

2.1 Mutual Fund Incubation

2.1.1 Incubation Defined

Mutual fund incubation is a phenomenon that has been widely discussed in the
financial press but never systematically studied in the academic literature. In order
to examine this practice, it is important to first establish a working definition of
incubation. As discussed in the press, incubation is the practice of privately running

multiple funds but publicly opening only those funds with superior returns.



The Securities and Exchange Commission (SEC) has also defined incubation.
Dr. William Greene, of the Stern School of Business, sent a letter to the SEC
expressing his concern about the practice of mutual fund incubation. In February
of 1997, the SEC responded to Dr. Greene and subsequently made their response
part of the public record. In the following excerpt from their response, incubation

is defined:

You ask whether a mutual fund sponsor can establish a number of
lightly capitalized private pools for the purpose of generating perfor-
mance track records. In the situation you describe, the sponsor...would
select the pools with the best returns and take them public, touting their
excellent past performance....The hypothetical you raise is one that the
Division term the “incubator fund” problem. The Division has consis-
tently, for close to thirty years, expressed severe reservations about these
funds. In particular, the Division has been concerned that a mutual fund
is likely to be managed differently than it was during its “incubation pe-
riod” and that it is potentially misleading for a fund sponsor of a number
of incubator funds organized at the same time to select and cite the per-
formance of a single incubator fund without disclosing the performance
of other similar, but less successful, incubator funds. These concerns
underlie the Division’s longstanding position that...incubator fund per-
formance should not be included in a mutual fund’s prospectus in the
absence of extremely clear disclosure explaining the sponsor’s purpose
in establishing the incubator fund.

In understanding how incubation works in practice, there are two character-
istics of this definition to focus on. First, the SEC restricts its definition to private
funds, or equivalently those funds that are not registered with the SEC. Second,

the SEC indicates that it is concerned with the incubation of multiple funds of the

same or similar investment objective.

‘In addition to the restrictions placed on incubation described in the NYU no-action letter, the
conversion of a private account to a public one (incubated or otherwise) is subject to a number
of other restrictions. These additional restrictions are described in a previous no-action letter to
Mass Mutual Institutional Funds (publicly available September 28th, 1995). In the letter the SEC
outlines their criteria for allowing a mutual fund sponsor to adopt the performance record of an
unregistered predecessor account. The requirements are four-fold: the investment adviser remains
the same, the predecessor account was not created for the purpose of incubation, the investment
strategy remains the same and the management practices remain the same. Additionally, the SEC



To avoid categorization as an incubated fund and the restrictions associated
therewith, a fund family can either make the fund public, by filing the appropriate
SEC documents, or incubate only one fund in each investment objective at a time.
In practice, fund families do both. By filing the appropriate documents with the
SEC, the fund family ensures that the fund is public and not private. However,
by not reporting the fund to Morningstar or other mutual fund data sources, the
family can ensure that its ‘public’ fund is effectively private. Also, by incubating
funds in multiple investment objectives the family can avoid the second aspect of the
SEC’s definition described above. This diversification across investment objectives
increases the probability of obtaining a fﬁnd with a superior track record.

Incubation is an especially interesting forum in which to examine the question
of whether or not fund management companies risk-adjust. With incubation, the
fund family only makes public the track-record of the surviving incubated fund.
Returns for those funds that are terminated are not made public. As a result,
incubation is a prime example of an external decision because it is made entirely

with an eye towards investor opinion.

2.1.2 An Example of Incubation

To understand incubation better, it is instructive to examine an incubated fund in
detail. Information from CRSP regarding the Putnam Research Fund is given in
Table 2.1. Table 2.1 contains monthly returns and total net assets data for the fund.
The second column of the table shows that for 1995, 1996 and 1997 no fund name is
reported. These values are missing because the fund was first reported to CRSP in
1998. The missing name variable is indicative of backfilling for the 3 previous years.

The fund began with approximately $3.2 million in assets and despite impressive

requires the fund company to provide the following disclosures when using the past performance:
the performance data includes unregistered account data, the fund was not subject to the pertinent
SEC restrictions and the fund’s performance might have suffered if it had been subject to those
restrictions {32].



monthly returns grew very little until June of 1998. After this point the fund grew
rapidly, reaching a peak of over 1 billion in 2001.

Additional information about the Putnam Research Fund can be obtained
from the March 31, 1999 update of the Morningstar database. In the database,
three classes of the Putnam Research fund are listed and the inception date for the
A class is listed as October of 1995. The fund’s annualized three year return is an
impressive 28.79% and as a result it has garnered Morningstar’s highest rating of
5 stars. However, Morningstar also reports the date that a fund is added to the
database. While for most funds, this date will be very close to the inception date,
for incubated funds this date will lag the inception date significantly. According
to Morningstar, the Putnam Research fund was added to the database in March
of 1999. This delay in reporting fund returns to both the CRSP and Morningstar
databases is one of the keys to identifying incubated funds.

Further insight into the Putnam Research fund can be gained by examining
prospecti and the accompanying statement of additional information (SAI) filed
with the SEC. Funds are required to report principal shareholders of their funds.
Specifically an October 2, 1995 SAI lists the following information principal share-

holder information under the heading of Share Ownership:

On August 31, 1995, the officers and Trustees of the Trust as a
group owned 3.44% of the outstanding shares of Putnam Balanced Fund,
7.27% of the outstanding shares of Putnam Basic Value Fund, 3.67% of
the outstanding shares of Putnam Global Utilities Fund, 6.56% of the
outstanding shares of Putnam Real Estate Opportunities Fund and to
the knowledge of the Trust no person owned of record or beneficially
5% or more of the shares of any fund of the Trust, except that Putnam
Investments, Inc. owned of record and beneficially 100% of Putnam
American Renaissance Fund, 95.30% of Putnam Balanced Fund, 84.90%
of Putnam Basic Value Fund, 96.00% of Putnam Global Utilities Fund,
91.50% of Putnam Real Estate Opportunities Fund and 100% of Putnam
Research Fund.

It is not surprising that Putnam Investments owned 100% of the Research

Fund pre-inception. Providing seed capital for funds is common in the mutual fund

8
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industry and does not, in and of itself, constitute incubation as described here.
However, this principal ownership by Putnam persists over the incubation period.
Until July of 1998, not only was Putnam the principal shareholder of the Research
fund, but also there was no mention of the fund in their fund family marketing
materials. The July 31, 1998 prospectus of the Putnam Strategic Income Fund
provides the first mention of the Research fund in Putnam’s description of their
family of funds, under the heading, Putnam Growth Funds. This date of July, 1998
is of interest because looking at the CRSP total net assets data in Table 2.1, it is
after this point that the fund assets begin to grow substantially.

2.1.3 Incubation Literature

Although academicians are clearly aware of the issue of incubation?, lack of access to
data regarding incubated funds has precluded an investigation. The closest related
research has been undertaken by Arteaga, Ciccotello and Grant [2] and Wisen [37].
Both papers examine the bias in returns for new funds and in that context discuss
the issue of incubation. Arteaga, Ciccotello and Grant [2] even include an analysis
of five incubated funds as an indication of the type of bias that may be associated
with new returns. It is important not to confuse the bias in the returns of new
funds with incubation bias. While the issues are related, both incubated and non-
incubated new funds typically receive seed money from their fund family. This
allows the funds to operate unfettered from the issues of redemption and liquidity
provision that more established funds are plagued with. Research by Edelen [19]
shows that this type of liquidity provision by mutual funds can negatively affect
returns by 1.4% per year. As a result, new funds may exhibit a positive bias that

is independent of incubation.

2The CRSP Survivor-Bias Free Mutual Fund Database identifies private incubation as a known
bias in the database.

10



2.2 Mutual Fund Termination

The decision to terminate a mutual fund through a merger or liquidation is a con-
sequence of the economic unprofitability of the fund. The determinants of fund ter-
mination can be evaluated directly by comparing terminated and surviving funds.
Because the survival of a mutual fund is strongly linked to total assets under man-
agement, the determinants of fund termination can also be addressed by looking
at the determinants of fund flows. Both the termination literature and the mutual
fund Hows literature are discussed here.

The determinants of fund termination have been partially addressed in the
literature. Brown and Goetzmann [7] show that risk-adjusted returns are a deter-
minant of fund closure in order to establish the endogeneity of survivor bias. Using
probit analysis, Brown and Goetzmann [7] show that fund disappearance is nega-
tively related to fund size, fund age and fund relative return (fund return less the
average fund return for the year). They also show that termination is positively
related to the fund expense ratio. Lunde, Timmermann and Blake [29] estimate the
importance of 3-factor alphas and the average sector returns in UK unit trust dis-
appearance using logit, probit and Cox proportional hazards methodologies. They
determine that the probability of a unit trust being terminated is negatively related
to changes in the three-factor alphas and the average sector returns. These previous
works assume that risk-adjusted return is the appropriate performance measure.

This paper extends the literature by showing that total return is actually the
appropriate performance measure. This paper also corrects for potential misspecifi-
cation in previous work by accounting for non-linearities in the dependence of fund
termination on the age of the fund and accounting for fixed time effects and mutual
fund family mergers.

As regards the mutual fund flows literature, previous research has shown that
both risk-adjusted measures and total returns affect flows into a fund. Specifically,

Chevalier and Ellison [11] and Sirri and Tufano [34], in a multiple regression frame-

11



work, allow flows to depend on return measures in a non-linear fashion. Sirri and
Tufano [34] document that both a raw return performance rank measure (from year
=-1) and Jensen’s alpha performance rank measure (from years t=-3 to -1) are
positively related to fund flows. Similarly, Gruber [23] shows that both four-factor
alphas from the previous two years and the realized raw return from the previous
year are positively and significantly related to fund flows. His analysis, however,
does not allow for nonlinearities in the relationship. Del Guerico and Tkac [16]
look at the determinants of flows for both mutual and pension funds. They test
the null hypothesis that mutual fund investors are less sophisticated in their flow
decision-making process. While they find general support for this null hypothesis
they do show that in the presence of total returns, Jensen’s alpha has a statistically
significant marginal impact. However, when they include the Morningstar rating in
the specification as well, the coefficient on alpha is insignificant.®> They interpret
this as evidence that the positive, statistically significant relationship between alpha
and flows is due to the correlation between alpha and the Morningstar rating.
From the mutual fund flows literature, two points are clear. First, there
are a number of mutual fund investors who do not adjust for risk as evidenced by
the importance of total return in reported regressions. The Del Guerico and Tkac
[16] results suggest that those investors who do risk-adjust use a relatively coarse
measure.* Second, fund returns are important determinants of investment flows.

In this sense, managing the track records of mutual funds is an external decision

3While the regression including alpha and Morningstar ratings is for a subset of the sample,
the same result is obtained for a longer and more recent period in a companion work [17].

4The details of the Morningstar performance measure are examined in Blume [6]. For the
sample period examined here, the Morningstar ranking was computed within four groups: domes-
tic equities, international equities, municipal bonds and taxable bonds. For the sample examined,
risk-adjustment is at the level of the U.S. market. While, the risk-adjusted return Morningstar cal-
culates does share some similarities with a Jensen’s alpha, there are several important differences.
First, the risk calculation ignores upside risk. Second, the downside risk is calculated relative to
the risk-free rate rather than the average as in a typical standard deviation calculation. Third,
the correlation of the fund’s return with the average class return is assumed to be 1. Fourth, and
most importantly, the final risk-adjusted return, a continuous measure, is binned and assigned a
rank of between 1 and 5 stars. For these reasons, the Morningstar rank is referred to as a coarse
measurement of risk-adjustment relative to Jensen’s alpha.

12



because fund returns are important and highly visible to investors.

While the fund flows literature sheds light on the investment behavior of in-
dividuals it does not resolve the risk-adjustment question for termination decisions.
The convexity of the flow-performance relationship identified by Sirri and Tufano
[34] indicates that investors are not actively redeeming shares at the lower perfor-
mance deciles. A priori, it is at these deciles that the termination decisions are
made. If investor behavior at the lower performance deciles is unclear, the question
addressed here, does alpha matter for mutual fund families, takes on an even greater

importance.

2.3 Manager Promotion and Demotion

Several papers examine the determinants of manager promotion and demotion using
risk-adjusted returns as the return measure. In a logistic regression framework,
Khorana [28] examines the determinants of manager replacement and identifies
a negative relationship between years ¢ and ¢t — 1 risk-adjusted performance and
manager change, where the change occurs in year t. Chevalier and Ellison [12], Hu,
Hall and Harvey [24] and Baks [3] attempt to classify manager change as either
promotion or demotion based on a comparison of total net assets before and after
the change (adjusted for fund growth). In a probit regression framework, Chevalier
and Ellison [12] look at the role of Jensen’s alpha in manager demotion controlling
for the age of the manager. Similarly to Khorana {28], they find that years ¢ and
t—1 risk-adjusted performance is negatively related to manager demotion. Chevalier
and Ellison [12] also look at the determinants of promotion, but they do not find
a statistically significant relationship (at a 5% level) between Jensen’s alpha and
the probability of promotion. Using a logistic regression framework, Hu, Hall and
Harvey [24] examine both total return and Jensen’s alpha in separate specifications

and find the first lag of each to be significantly, negatively related to demotion.

13



For the promotion results, they only find year ¢ — 1 total return to be positively,
statistically significant in predicting promotion.

While Khorana [28], Chevalier and Ellison [12] and Hu, Hall and Harvey
[24] use Morningstar data, Baks [3] uses CRSP manager data that is similar to
the database employed herein. While Baks [3] does not examine the determinants
of manager promotion and demotion directly, he does employ contingency tables
to assess the endogeneity of promotion and demotion. He finds that managers
who leave a fund due to demotion have both statistically significantly lower total
returns and four-factor alphas than their counterparts who do not experience a
change. Similarly, he finds that managers who enter a fund due to promotion
have statistically significantly higher total returns and four-factor alphas then their
counterparts.

Chevalier and Ellison [12] also examine the sensitivity of investment flows to
manager change. They look at the impact of promotion and demotion on flows.
For promotion, a statistically significant relationship is not found. While they
suggest that this may be due to small sample size, this evidence would support the
assessment of promotion as an internal decision. For demotion, they find evidence
that manager demotion decreases redemptions but the economic significance of such
a decrease is at issue. Recognizing the convex relationship between performance and
flows discussed earlier, in the lower performance deciles, redemptions are near zero
and relatively insensitive to performance. While there may be some investors whose
flow decisions are affected by demotion, there are very few investors in general who
are actively making redemption decisions in this region of performance. As a result,

demotion is effectively an internal decision.
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Chapter 3

Data and Methodology

3.1 Data

The principal source of data for this paper is the CRSP Survivor-Bias Free US
Mutual Fund Database. The sample is first restricted by removing all fixed income,
precious metal and utility funds as identified by the CRSP ICDI objective. While
a similar analysis could be fruitfully performed on bond funds in the database, this
paper follows the majority of the literature in narrowing its focus to equity funds.
To eliminate double counting of returns, a value-weighted average of returns for
funds with multiple share classes is calculated. In defining fund termination events,
the same rule applies. If one share class is merged into another, then such a merger
would not be identified as a termination event in the database. Only the merger or
liquidation of the final remaining share class is regarded as a termination event.
The manager data is also from the CRSP database which lists manager names
and starting dates. The data on all managers from 1992 to 2002 are taken from
the database. As is discussed in Baks [3], both fields are error-prone. In some
cases the dates do not match up from year to year and in many cases only a last
name of the manager is listed. Additionally, names are sometimes misspelled. To

ensure the accuracy of the data, when an entry is in doubt, the information is
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hand-checked with the prospectus filed with the SEC. If multiple managers are
identified, a separate record is created for each manager. In this paper, the same
rule for promotion and demotion is used as in Chevalier and Ellison [12], Hu, Hall
and Harvey [24] and Baks [3]. For each manager, the assets under management
are examined after a change in management. If total net assets under management
increase after the change, then the event is classified as a promotion. If the total
net assets under management decrease after a change, then the change is classified
as a demotion.

The secondary source of data for this paper comes from Semi-Annual Report
forms (N-SAR) filed by mutual fund companies with the SEC. Because incubated
funds that are never made public do not appear in the CRSP database, the return
information for these funds is taken from the N-SAR. database. The N-SAR data
for this paper has been collected from the SEC ftp archives using an automated
process. While the data required for the fund closure analysis does not limit this
study beyond the initial exclusion of bond, precious metal and utility funds, the
analysis of fund incubation requires removal of fund data prior to May of 1995 due
to limitations of the N-SAR database. Electronic N-SAR data collection began as
early as 1993, but groups of fund companies were phased-in over a three year period,
so that all of the 1940 Investment Act companies were phased in by November 6,
1995. Since the N-SAR forms cover the previous six months of data, this gives a
starting point of May, 1995. The N-SAR data will be important for the analysis of
incubated funds because funds that do not survive the incubation process are often
not reported to the traditional mutual fund database sources. Consequently, the
information reported in the N-SARs is used to construct the return series of these
funds.

In those cases where returns are not available from CRSP (the sample of incu-

bated funds that have never been made public), semi-annual returns are calculated
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using a methodology similar to the CRSP Mutual Fund database. Specifically,

NAV; DIST,;
(m) (” m) (SRt e1)

2

1+Rt:

where DIST;; ; is the sum of all dividends and distributions paid for the share
class between t and t — 1. Unfortunately, the N-SAR forms do not specify exactly
when these distributions are paid, so the return calculation assumes that they are
reinvested at the midpoint between the beginning and ending NAVs for the period.
In unreported results, this assumption is varied (assuming the distribution is paid
at the beginning and the end of the period) to check for robustness, and the results
are quantitatively similar. The SR;; ; variable refers to the split ratio for the
period. As in the CRSP mutual fund database, very few splits are observed in
the sample, but when a split is indicated, the split ratio is estimated from the
shares outstanding at the beginning and end of the period, taking into account the
beginning and ending NAVs and the flows into the fund.

Because incubation is a phenomenon that has not been examined in the
literature, it is important to describe the working definition of incubation employed
here and the specific mechanism by which incubated funds are recognized. As was
mentioned in Section 2.1, incubation is the process of privately operating a lightly-
capitalized mutual fund for the purpose of generating superior returns. Incubated
funds can be separated into two categories: funds that survived the incubation
period and were opened to the public and funds that did not.

To identify the surviving incubated funds, two criteria are used. First, the
fund must be reported with one year or greater lag to both CRSP and Morningstar.
Second, the fund family must be identified as the principal shareholder (ownership
> 25%) during the incubation period. If the fund family or manager is a principal
shareholder during the incubation period, and not just upon formation of the fund,
then the fund is incubated. The prospectus is also checked for an end of incubation

date. If the end of the incubation period is not clearly identified in the prospectus,
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then the date that the company first submitted information about the fund to
Morningstar is used as the incubation period end date. The example provided in
Section 2.1 meets both criteria.

To implement these incubation criteria, all funds that are backfilled in CRSP
and Morningstar databases are identified. Using tickers, the two databases are
matched and only those funds that are backfilled in both are examined to see if
they meet the ownership criterion. While the ticker-based merge constitutes a
subsample of the database used in the remainder of the paper, examining all CRSP
and Morningstar funds without an alternative mapping between the two databases
proved to be an intractable data analysis problem. In merging the CRSP and
Morningstar database by ticker, a potential bias arises. Only funds of sufficient size
receive a ticker so the surviving incubated sample may be biased upwards relative to
the non-surviving funds. In the analysis of alphas and total returns for the surviving
and non-surviving incubated fund sample, a comparison group of new funds (age <
5 years) is formed. The surviving and non-surviving incubated funds are matched
with the comparison group on the basis of investment objective and size quintile. In
addition to the risk-adjusted and total return measures reported, comparison group
adjusted returns are also reported. Because the comparison group is subject to the
same ticker requirement, the extent of the bias can be detected. As the results in
Section 4.1.1 indicate, there is no significant bias.

To identify non-survivors of the incubation process, prospecti and N-SAR
filings for families where surviving incubated funds have been positively identified
are examined. Specifically, funds for which the manager or fund family is a principal
shareholder over the life of the fund are examined. If the fund is closed while the
fund family is still a principal shareholder the fund is designated as a non-surviving

incubated fund.
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3.2 Methodology

The Cox proportional hazards methodology was first developed to analyze failure
and survival data [15]. The method allowed identification of the determinants of a
survival event (e.g. the efficacy of a drug in treating an illness) accounting for age
dependence of the outcome. Wei, Lin and Weissfeld [36] have extended the model
to allow for multiple failure outcomes of varying types. This ability to account for
age dependence of an unspecified nature, is why the Cox framework is well suited
for fund survival and manager promotion and demotion issues. As the promotion
and demotion results suggest, there is also a strong dependence on past promotions
and demotions. By allowing for an unspecified correlation structure between past
demotions and promotions, extensions of the Cox methodology control for these

previously ignored issues.

3.2.1 Cox Proportional Hazards Model

While the Cox regression techniques have also been employed with respect to mutual
funds by Lunde, Timmermann and Blake [29] in a similar context, and by Johnson
[26] in a very different context, they are relatively unused in finance. In this section,
a brief econometric description of the methodology is given to familiarize the reader
at the level of Kalbfleisch and Prentice [27] or Smith [35]. Let random variable T'
represent the time of death of a mutual fund. Consequently, T is continuous random

! In the analysis that follows, the paper

variable that lies in the interval (0, c0).
examines the impact of a number of variables on the time of death or alternatively,

the survival time of that mutual fund. The survival function of a mutual fund is

'The data used in this sample are discrete in that termination events are only measured on a
monthly basis. However, the bias inherent in estimating a continuous-time proportional hazards
model using discrete data is estimates by Ryu [33]. As long at the ratio of the time-interval used
(1 month) to total time examined (over 84 months) is less than .1, the impact is negligible.
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defined as the probability that the fund survives until time ¢:
S(t) = Pr(T > 1t) (3.1)

The survival function, S(t), can be thought of as the fraction of funds that survive
until time ¢. Comparing S(t) to the cumulative distribution function (CDF) of

survival times, F'(t), the relationship is:
S(t)=1-F(t) (3.2)

While the CDF could be the starting point for developing the methodology, the
survival function is used as the starting point here to more clearly establish the
connection between the Cox estimator and S(t). Taking the first derivative of
(3.2) with respect to time, the relationship between the probability density function
(PDF), f(t), and the survival function is seen to be:

0

f) = T (3.3)

The hazard function, h(t), is the frequency of fund termination for those funds
remaining at time ¢. In other words, the hazard function is the instantaneous rate

of fund death conditioning on survival of the fund until time .

Prit <T <t+A|T >1)

h(t) =1 A4
(*) Ao+ A (34)
Recalling the definition of a PDF, the hazard function can be written as:
t
nity = — L8 (3.5)

S5(t)
Substituting (3.3) into (3.5) and integrating, the relationship between the survival

function and the hazard function is expressed as:

S(t) = exp (- /O t h(u)du> (3.6)

The Cox proportional hazard model falls into the class of semi-parametric hazard

models. It is semi-parametric because the underlying survival time distribution is
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unspecified but the relationship between the covariates and the hazard function has

the following parametric form:
h(t, Z)dt = h°(t) exp (Z(t)'3) dt (8.7)

Here h°(t) is an unspecified baseline hazard function that captures the time or
age dependence of the mutual fund termination rate. Z(t) is a vector of possibly
time-dependent covariates. Equation (3.7) expresses the fundamental assumption
behind the Cox framework. To estimate the model, a likelihood approach is used.
The contribution to the likelihood function for fund ¢, with observed failure time ¢;
is:

_ h(t;, Z;)dt;
 Yseow) Mt Zo)dt

Here, O(t) is the set of mutual funds remaining and observable at time ¢. The basic

Li(8) (3.8)

intuition behind the equation is that the numerator represents the probability that
fund 7 will be terminated at ¢; and the denominator represents the probability that
one of the funds remaining at time ¢; will be terminated. Replacing the hazard
function in (3.8) with (3.7) and taking the product over the k& funds for which
termination is observed gives:

_ exp(Zs(t:)'5)
L(/B) - P Zle(}(ti) eXp(Ze(ti)'ﬂ) (39)

By eliminating the baseline hazard function in the numerator and denominator,

(3.9) is not a likelihood in the traditional probabilistic sense. It is referred to as a
partial likelihood but has been shown to have the same asymptotic properties as
traditional likelihood estimators by Cox [14]. Estimates of the vector of coefficients,
3, are then obtained by solving for the first order condition. Using the notation of
[27], the first-order condition is:

OlogL

EX] D 1Zilts) — E(B, 1) (3.10)

=1
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Here &£, is the weighted-average of the covariates for those fund that are at risk in

period ;.

exp(Zy(t:)'5)
Eng(ti) eXp(Zj (t,)’ﬁ)

Equation (3.7) shows that exp(Z(t)'3) enters as a multiplicative constant that in-

EB )= > Zilts) (3.11)

2e0(t;)

creases or decreases the hazard rate of an individual fund relative to the baseline
hazard rate. Setting equation (3.10) equal to zero, Newton-Raphson or alternative
maximization routines are applied to identify the coefficients S.

The discussion above abstracts from the issues of left truncation and right
censorship although the Cox model is robust to both. For this sample, left trun-
cation is an issue for mutual funds that are alive in 1995 when the sample begins
but have an inception date before 1995. In such a case, pre-1995 observations for
that fund are truncated from the sample. For example, if a fund was started in
1990, all observations for that fund before 1995 (age zero to four years) would not
be included in the analysis. However, all observations for the fund after 1995 (age
five and greater) would be included in the calculations. Right censorship is an issue
for funds that are still alive at the end of 2002 or stop reporting before they are
terminated. Because these funds are still alive when they are removed from the
sample the date of termination is unknown and consequently censored. In the nota-
tion above, the use of risk-set O(t) takes these cases into account. The contribution
to the likelihood for fund j that fails at time ¢; (eq. (3.8)) includes in the denomi-
nator only those funds that were at-risk (€ O(t;)). If a fund was left-truncated or

right-censored at time ¢; then it would not belong to this set.

3.2.2 Truncation, Censorship and Multiple Failure Out-

comes

The Cox proportional hazards methodology has also been extended to account for

multiple failure outcomes. This is important for the analysis of manager promotion
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and demotion. Since a given manager may be promoted or demoted during the sam-
ple period multiple times the regression framework must account for this. Although
each promotion and demotion could be treated separately, this would neglect the
serial correlation one might expect in such failure type data.

To describe the set-up, it is convenient to rewrite the Cox model in terms
of counting process notation. The counting process of interest is the number of
failures observed over a given interval. First, define a right-continuous counting

process, N;(t), and a left-continuous at-risk function, Y;(¢), as follows:

1, if Manager is promoted between t and t+dt
0, otherwise

Yi(t) 1, if Manager is observed between t and t-+dt
' 0, otherwise
The at-risk function, Y;(¢), will replace the set notation, € O(t), in accounting for
left-truncation and right-censorship of funds. Replacing these variables and writ-

ing the likelihood as a stochastic interval over the counting process, the likelihood

function is given by:

N[ ewz@n)
9= | ST eatzmm O 312

Similar to the derivation of equations (3.10) and (3.11), the score function can be
derived from equation (3.12) and estimates of § calculated. Using the counting
process formulation, Andersen and Gill [1] derive the asymptotic normality and
consistency results of the estimator B. By reformulating the problem, Andersen and
Gill [1] have extended the methodology to recurrent events like multiple promotion

and demotion events for each manager.
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Chapter 4

Results

4.1 Fund Incubation

Proponents suggest that fund incubation is an important tool for identifying supe-
rior investment strategies. The rationale is that new fund ideas should be tested
before the public is allowed to invest in them. During the testing period, the fund
family can examine various performance metrics to identify superior strategies. Op-
ponents of incubation would argue that the practice is used to generate spuriously
good track records. If returns are distributed randomly, and if the fund family in-
cubates enough funds, they can pick the best funds to take public. By terminating
the other funds before investors can see their performance and releasing only the
best performing fund track records, the fund family can upwardly bias investor’s
estimates of their ability and thereby attract additional inflows.

In this section the null hypothesis that incubation is used to identify superior
strategies is tested by examining the persistence of the funds’ outperformance using
both risk-adjusted and total return measures. The determinants of the decision to
terminate an incubated fund are then examined using the surviving incubated funds

as a control group.
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4.1.1 Descriptive Statistics

In order to test the null hypothesis that incubation identifies superior strategies, the
returns of incubated and non-incubated funds are compared. Table 4.1 contains the
mean, median and standard deviation of returns for incubated and non-incubated
funds. It also includes the p-values from a non-parametric sign test of the null
hypothesis that the variable of interest is equal to zero. The table is divided into
three sections. The first section describes the incubation period performance of
funds that survive the incubation period and are opened to the public. The second
section describes the incubation period performance of funds that are terminated at
the end of the incubation period. The third section of the table contains information
on the returns of the survivors from the incubation process, 12 and 36 months post
incubation. The table reports one, three and four factor alphas as well as total
returns. For comparison purposes, group-adjusted alphas and total returns are also
reported. The group-adjustment is calculated by subtracting average alphas and
returns for new mutual funds (funds with an age of less than five years) of the
same investment objective and size quintile calculated over the same period as the
incubated fund return.

While only 55 dead incubated funds are included in the sample, 73 additional
non-surviving incubated funds (for which there is not enough information to estab-
lish a return series) are identified. The difficulty in obtaining return information
about the non-surviving incubated sample raises the question of whether or not
the results reported here are descriptive of the larger sample. As will be shown
in later results, poor performance tends to increase the probability that funds in
incubation will be terminated. In such a case, the requirement of having funds with
sufficiently long return histories to establish a return series would upwardly bias
the average return of the dead incubated fund sample. The returns of the sample
reported must have been good enough initially, to postpone termination. Exclud-

ing the additional 73 funds biases the results in favor of the null hypothesis that
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Table 4.1: Descriptive Statistics: Surviving vs. Non-Surviving Incubated Funds

Variable Mean Median StdDev  Sign Test
Dead Funds - Incubation Period Performance (Sample Size of 51)
1-Factor Alpha -0.068 -0.026 1.66 1.000
3-Factor Alpha 0.003 0.047 2.53 0.576
4-Factor Alpha 0.088 -0.031 2.44 1.000
Total Return -0.029  0.003 1.15 0.780
Group-Adjusted 1-F Alpha 0.179  0.204 1.39 0.104
Group-Adjusted 3-F Alpha 0.187  0.125 2.29 0.104
Group-Adjusted 4-F Alpha 0.231 0.124 2.22 0.302
Group-Adjusted Total Return  0.305  0.302 1.04 0.054
Surviving Funds - Incubation Period Performance (Sample Size of 163)
1-Factor Alpha 0.429 0.164 1.76 0.041
3-Factor Alpha 0.316  0.140 1.95 0.028
4-Factor Alpha 0.278  0.165 2.04 0.028
Total Return 1.538  1.469 2.16 <.001
Group-Adjusted 1-F Alpha 0.711  0.369 1.51 <.001
Group-Adjusted 3-F Alpha 0.541  0.313 1.88 <.001
Group-Adjusted 4-F Alpha 0.551  0.318 1.92 <.001
Group-Adjusted Total Return 0.631  0.415 1.55 <.001

The performance of incubated mutual funds that were first made public between
1995 and 2002 is examined. The table is divided into two groups: incubation sur-
vivors (those funds that are deemed superior and are introduced to the public) and
non-survivors (those funds that are deemed inferior and are terminated before ever
being introduced to the public). Descriptive statistics of the total return and three
common specifications of alpha are reported. The three specifications are Jensen’s
alpha, the Fama-French three-factor model, and FF3 plus a momentum factor. In-
cubation period length varies by fund, so the statistics provided for the surviving
and non-surviving incubated funds during the incubation period are given in units
of percent per month. For comparison purposes, group-adjusted alphas and total
returns are also reported. The group-adjustment is calculated by subtracting aver-
age alphas and returns for new mutual funds (age < 5 years) of the same investment
objective and size quintile calculated over the same period as the incubated fund
return.
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surviving and non-surviving incubated fund returns do not differ.

Focusing first on the surviving incubated funds, the mean of the alpha, total
return and group-adjusted measures are positive and statistically significant. The
alphas and total return for the dead incubated fund sample are not statistically
different from zero. While the group-adjusted measures for the dead incubated funds
are not statistically different from zero, the mean and median performance is positive
in every case. The difference in means between the surviving incubated funds and
the terminated incubated funds is somewhere between 2% and 6% per year in terms
of risk-adjusted return, and greater than 18% per year in terms of total return.!
According to both risk-adjusted and total return measures, the surviving incubated
funds are superior to the non-surviving incubated funds and to their comparison
group. However, using univariate statistics, it is impossible to distinguish whether
alpha or total return is used to make the determination of which funds to open to
the public.

Table 4.2 contains the descriptive statistics for the surviving incubated funds
12 and 36 months post-incubation. The post-incubation results help determine if
the surviving incubated funds continue to outperform their control group once they
are subjected to the same external conditions. Neither the 12-month or 36-month
group-adjusted estimates are statistically significant at the 5% significance level and
both the means and medians of the 36-month results are very close to zero. This
leads to a rejection of the null hypothesis that incubation is used to identify superior
strategies based on returns post incubation. The lack of persistence of the funds’
outperformance is also consistent with the Berk and Green [5] equilibrium. While

the funds are in incubation, an equilibrium size cannot be reached as the funds

"Many incubated funds refund expenses during the incubation period which should positively
bias their returns upwards. However, it is clear from comparing the outperformace of the funds
to mean expense ratios for the sample (63 bp vs. 10 bp monthly) that this is not the principal
reason for outperformance. To show this specifically for the incubated sample, maximum expense
ratios over the life of the fund are calculated and subtracted from incubation returns. However,
the investment objective adjusted return is 54 bp monthly and statistically significant.
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Table 4.2: Descriptive Statistics: Post Incubation Performance

Variable Mean Median StdDev Sign Test
Surviving Funds - Post-Incubation Performance

12 Month Estimates (Sample Size of 155)
Group-Adjusted 1-F Alpha 0.195  0.285 1.51 0.335
Group-Adjusted 3-F Alpha 0.144  0.317 1.39 0.199
Group-Adjusted 4-F Alpha 0.184 0.354 1.35 0.077
Group-Adjusted Total Return 0.141  0.295 1.76 0.335

36 Month Estimates (Sample Size of 92)
Group-Adjusted 1-F Alpha -0.040  0.027 0.77 0.602
Group-Adjusted 3-F Alpha 0.037  0.073 0.77 0.251
Group-Adjusted 4-F Alpha -0.048  0.026 0.69 0.175
Group-Adjusted Total Return -0.040  0.009 0.79 0.755

The post incubation performance of surviving incubated mutual funds that were
first made public between 1995 and 2002 is examined. The three specifications are
Jensen’s alpha, the Fama-French three-factor model, and FF3 plus a momentum
factor. Incubation period length varies by fund, so the statistics provided for the
surviving incubated funds are given in units of percent per month. For comparison
purposes, group-adjusted alphas and total returns are also reported. The group-
adjustment is calculated by subtracting average alphas and returns for new mutual
funds (age < 5 years) of the same investment objective and size quintile calculated
over the same period as the incubated fund return.

are not subject to inflows or outflows. However, once the fund is opened to the
public, the size of the fund could equilibrate thus accounting for the insignificant

group-adjusted returns.

4.1.2 Logistic Regression Results

Even though the null hypothesis of superior performance persistence is rejected,
it remains uncertain whether alpha or total return is used when deciding to make
public or terminate an incubated fund. Table 4.3 employs a logistic specification to
identify the determinants of incubation period termination. The probability of being

terminated is estimated as a function of an intercept, alpha, factor-based return,
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fund age in months, percentage flows to the investment objective (as identified by
CRSP), a 2000 to 2002 fixed effects indicator (1995 to 1999 is the control period),
an indicator if the fund family has another fund of the same investment objective
and the fund family size decile. As in Table 4.1, the 1,3 and 4-factor versions of
alpha are examined. The logistic regression is specified so that the probability of
being terminated is estimated.

Perhaps the most striking result of the table is the large, negative coefficient
on flows to the investment objective. As a point of comparison, for two funds whose
factor-based return differs by 100 bp, the risk of termination for the higher return
fund is approximately 0.7 times the risk of the lower return fund. This can be
seen simply by converting the factor-based return coefficient into the corresponding
odds ratio of 0.7. The odds ratio for investment objective flows is less than 0.001.
Consequently, a 1% increase in flows to the investment objective would effectively
eliminate any probability of an incubated fund being closed.

The x? p-value reported is for a test of the null hypothesis that the coefficient
of alpha and factor-based return are equivalent. If the coefficients are equal, then
total return is the principal determinant of incubation. For all three specifications
of alpha, the t-test rejects any marginal contribution from alpha in this survival
decision. Although statistically the null cannot be rejected, in the 1-factor case the
coefficient on alpha is relatively high. This would be consistent with fund families
taking into account crude risk-adjustment on the part of some investors. Overall,
the evidence indicates that total return is the principal determinant of incubation.

Given the determinants of incubation, it is logical to question the impact
of this strategy on investors. In particular, it is important to understand how
incubated funds differ from non-incubated funds in their survival properties. Table
4.4 reports the results of Cox proportional hazard regressions that examine directly
the survival of these funds. While the properties of Cox regression will be discussed

at length in Chapter 3, it is sufficient at this point to say that the regression reports
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Table 4.3: Determinants of Mutual Fund Incubation

Incubation Period Estimates

Variable 1-Factor 3-Factor 4-Factor
Intercept 8.679 8.928 8.945
Alpha -0.483 ™ -0374 ** -0.365 **
Factor-Based Return -0.364 > -0.379 * -0374
Fund Age (Months) 0.022 ~ 0.023 ** 0.023 **
Flows to Invest. Objective (%) -108.0 ** -1156 *  -1172 ™
2000-2002 Fixed Effects Indicator 1.787 * 1.607 * 1.592 *
Duplicate Objective Funds Indicator -14.578 -14.606 -14.601
Fund Family Size Decile -0.432 * 0424 * -0.423 **
Total Observations 210 210 210

x? Test P-Value 0.488 0.897 0.798

The determinants of incubation period termination (the act of terminating a fund
before it is ever opened to the public) are identified via a logistic regression. The
regression measures the probability of being opened to the public as a function
of alpha, factor-based returns, fund age in months, average monthly flows to the
fund’s investment objective (in %), a 2000-2002 fixed effects indicator (the control
period is 1995-1999), an indicator if the fund family had another fund of the same
investment objective and the fund family size decile (9=Largest Family, O=Smallest
Family). Three common specifications are used to decompose return into the alpha
(unsystematic) and factor-based return (systematic) components: Jensen’s alpha,
Fama-French three-factor model, and FF3 plus a momentum factor. The alpha and
factor-based return are measured over the incubation period of each fund. The x?
p-value reported is for the test of the equivalence of the coefficients on the alpha
and factor-based return variables. Since alpha plus the factor-based return is equal
to the total return, testing the equivalence of these coeflicients is a test of the null
hypothesis that only total return matters (controlling for the other independent
variables) in deciding which incubated funds to terminate and which incubated
funds to open to the public. The asterisks denote statistical significance in the
following manner: *** significant at 0.1%, ** significant at 1% and * significant at

5%.
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the impact of certain variables on the termination probability of funds. In addition
to incubation, the regression looks at the impact of returns, size, flows to the fund
and to the investment objective, expense ratios and an indicator of whether or
not the fund family has undergone a merger in the past year. The regression also
accounts for calendar time effects by including unreported fixed effects for each year
(years 1996 to 2002, with 1995 as the base year).

In the first panel of the table, the regression is run using the first day of
incubation as the beginning of life for the mutual fund. It is not surprising, given
the survival contest that these funds have already won, that incubation appears as
a statistically significant determinant of survival. Since surviving incubated funds
already have, on average, 14 months of returns before they are introduced to the
public, it is to be expected that they will survive longer than other funds. The more
interesting comparison occurs in the second, third and fourth panels where the first
day that the incubated funds are open to the public is used as the starting point
of their survival analysis. In the second panel it is shown that here, incubation
does not have a statistically significant effect on the fund’s survival. Incubation is
used to enhance returns and attract additional funds in doing so. As a result, the
real benefit that incubated funds have over non-incubated funds is that they start
life with larger total net assets (almost double the average of the non-incubated
funds) and better returns. Both of these factors are included in the regression, so
is not surprising that the incubation dummy is not statistically significant. If, as
in the third panel, the size variable is omitted, then incubation does appear to be
statistically significant.

Returns and total net assets represent different aspects of the survival of
funds. Returns represent the possibility of attracting future funds while current
total net assets, due to the stickiness of mutual funds documented elsewhere in the
literature (e.g. Sirri and Tufano [34]), represent current prospects. It is instructive

to separate out these two effects for incubated and non-incubated funds as in the
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fourth panel. Here it is seen that returns beyond the incubation period return
history are irrelevant to the survival prospects of these funds. In fact, once the
initial return series is established and sufficient funds are attracted, it seems as if

the incubated funds survive solely on the fees paid by current shareholders.

4.1.3 Incubation and Implications for Mutual Fund Data
Analysis

The fact that current mutual fund databases do not account for incubation may
impute bias in standard performance analysis. Here, the impact of incubation
on survivorship bias and performance persistence is analyzed. Table 4.5 contains
survivorship bias estimates for the full sample and for that same sample with the
incubation period returns removed. While the ideal survivorship bias calculation
would involve putting all of the non-survivors of the incubation process back into the
database, data limitations described above prevent this sort of analysis. However,
the second best solution, removing the incubation period returns for survivors is
easily actualized with the database that has been constructed here.

The first task is to calculate the impact of incubation on survivorship bias.
Bias is estimated by a procedure similar to Carhart, Carpenter, Lynch and Musto
[10]. Returns are calculated each December 31st for the previous year. In the follow-
ing year if the fund is terminated then it appears in the full sample calculation but
not the surviving fund only calculation. The difference between the survivor only
sample return and the full sample return for each year is calculated and reported.
The calculation is then repeated after removing the incubation period returns. The
p-value of the t-test of the difference between the two is reported. Estimates of
the difference in survivorship bias range from 1.5 to 5 bp annually but are not
statistically significant at standard levels.

Table 4.6 contains estimates of performance persistence for the sample. Fol-

lowing Carhart [9] and Carhart, Carpenter , Lynch and Musto [10], Spearman
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Table 4.5: Incubation and Estimates of Survivorship Bias

12 Month Estimates

Mean Survivorship Bias
Return Measure Full Sample W/O Incubation Returns Difference P-Value

Group Adj Ret. 0.0350 0.0386 0.0041 0.1489
3-F Alpha 0.0238 0.0252 0.0016 0.3526
4-F Alpha 0.0243 0.0253 0.0012 0.5278

Survivorship bias is calculated for funds on a yearly basis. The estimate of sur-
vivorship bias is reported in terms of percent per month. Returns are calculated
December 31st of each year for the previous 12 months. Over the following year
the survival of each fund is followed. If in the year following the return calculation
the fund is terminated is included only in the full sample calculation, otherwise
the fund is classified as a survivor. The difference between the full sample return
and the survivor returns is reported as the survivorship bias. The calculation is
repeated with the incubation period returns removed. The difference between the
two survivorship bias estimates are reported as well as the p-value of a t-test of that
difference.

nonparametric correlation coefficients are calculated for decile portfolios formed on
a yearly basis. The funds are ranked December 31st of a given year and the return
of each decile is calculated. The return of that same portfolio for the following year
is calculated and the correlation coefficient between the two is then calculated. This
is repeated both for the full sample and for the incubation controlled sample. As
in Carhart [9] and Carhart, Carpenter , Lynch and Musto [10] there is evidence
of yearly performance persistence in both samples. Removing incubation period
returns increases the persistence as expected. In unreported calculations, the same
exercise is performed using a 36 month estimation and evaluation period but no
persistence is found for either the full sample or the incubation controlled sample.

While these results might seem to confirm the notion that ignoring an incu-
bation bias has little or no impact on inferences about fund returns, it is important
to understand the limitations of the results presented here. With serious limitations

on the availability of non-surviving incubated fund returns, it is almost impossible
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Table 4.6: Incubation and Performance Persistence

Return Measure Sample Correlation Coefficient p-Value

12 Month Alpha (4-F)  Full Sample 0.325 0.01
Without Incub Ret 0.334 0.01

12 Month Total Return Full Sample 0.486 < 0.001
Without Incub Ret 0.492 < 0.001

Spearman correlation coefficients are calculated for 4-factor alphas and total re-
turns. Each ranking period, funds are grouped in decile portfolios and their return
is calculated. The return of that same group over the next period is calculated
and the correlation between ranking period and evaluation period returns are cal-
culated. The correlation coefficient is calculated for the full sample and for the
sample without incubation period returns.

to say just how serious a problem incubation is for mutual fund data analysis. This
is especially true given the suprisingly large survivorship bias documented in this

paper for the incubation phenomenon.

4.2 Fund Termination

4.2.1 Survival and Hazard Functions

Figure 4.1 shows the unconditional probability of survival for a mutual fund as a
function of the age of the fund. For an industry whose principal advice in recent
years has been to invest for the long-term, the death rate is staggering. Just under
50% of funds do not survive the first 10 years. Beyond this point, it seems that the
survival function levels out a bit. Perhaps the most striking aspect of this figure
is the very high probability of survival in the first one or two years. No minimum
data requirements (e.g. 12 months of returns) are imposed upon the data used for
this graph. A visual examination of Figure 4.1 indicates that survival varies with
age.

The scale of the x-axis might seem surprising given the sample length of
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Figure 4.1: Mutual Fund Survival Function

Survival Rate
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The fraction of funds remaining is shown as a function of survival time or equiv-
alently age of the fund. The survival function depicted is for a 1995-2002 sample
of equity mutual funds from the CRSP database. Kaplan-Meier estimates of the
survival function are computed monthly, accounting for censoring. The 5% and 95%
confidence intervals are plotted alongside the survival function.
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