Internet A ppendix IRU³M utual F und Incubation´*
This appendix contains supplementary results IRUWKHSDSHU³0XWXDO)XQG,Qcubation.´
The appendix has three sections. The first section documents the impact of the incubation bias
on tests of the flow-performance and performance-size relationships. The second section
discusses the ticker creation date data and instructions for using the data. The third section
contains a robustness check for the difference in incubated and non-incubated fund performance
results.

A. The Impact of Incubation Bias on Fund Size, F low, and Performance Inferences
The incubation strategy has important implications for researchers who work with mutual
fund data. Because incubated funds have upward-biased returns during incubation but average
returns post-incubation, including incubated fund data can affect inferences regarding mutual
fund performance. To illustrate this effect, I reexamine two key results in the literature: the
positive relationship between fund flow and performance (Sirri and Tufano (1998)) and the
negative relationship between fund size and performance (Chen et al. (2004)).

A.1. Incubation and Tests of the Fund F low-Performance Relationship
In this subsection, I revisit the Sirri and Tufano (1998) analysis of fund flow and
performance, including and excluding incubation-period observations. I follow the framework
used by Sirri and Tufano (1998), with two exceptions. First, Sirri and Tufano (1998) examine
nonoverlapping annual observations from 1971 to 1990, whereas my analysis consists of
overlapping monthly observations from 1998 to 2005. Although I use the same Fama and
Macbeth (1973) cross-sectional regression framework as Sirri and Tufano, I calculate NeweyWest (1987) standard errors with a 12-month lag to account for the overlapping observations.
Second, the Sirri and Tufano fund sample only includes domestic equity funds from the
aggressive growth, growth and income, and long-term growth investment objectives. Because
the investment objective codes change during the sample period, I use the procedure described in
Section II of the paper to identify a domestic equity sample. The results of this analysis are
included in Table IA.I.
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T able I A .I
Net F lows and Performance²F ull Sample versus Incubation F iltered Sample
Table IA.I contains the average coefficient from a Fama and Macbeth (1973) regression of annual net flows into a mutual fund on fund characteristics. The sample
consists of U.S. domestic equity funds in the CRSP sample from 1998 to 2005. The cross-sectional regressions are monthly, and Newey-West (1987) standard
errors with 12 lags are calculated for the coefficients. Two different samples are run for each specification: the full sample (Full Sample), and the sample with the
incubation-period data removed (No Incubated). 7KH LQGHSHQGHQW YDULDEOHV LQFOXGH WKH SUHYLRXV \HDU¶V IXQG VL]H /RJ )XQG71$  FRQWHPSRUDQHRXV DQQXDO
IORZVWRWKHIXQG¶VLQYHVWPHQWREMHFWLYH ,QY2EM)ORZ WKHIXQG¶VH[SHQVHV 7RWDO([S FDOFXODWHGDVWKHH[SHQVHUDWLRSOXVWKHYDOXH-weighted fund load amortized
over seven years, DQG WKH VWDQGDUG GHYLDWLRQ RI WKH IXQG¶V PRQWKO\ UHWXUQV 6WG'HY  FDOFXODWHG for the previous 12 months. Also included are fractional
SHUIRUPDQFH UDQNV XVLQJ WKH IXQG¶V WRWDO UHWXUQ RYHU WKH SUHYLRXV \HDU 7RW5HW  DQG WKH IXQG¶V one-)DFWRU RU -HQVHQ¶V   DOSKD -FactorAlpha). The
performance measures are calculated as the fractional performance rank (i.e., the percentile rDQNRIDIXQG¶VSHUIRUPDQFHUHODWLYHWRDOORWKHUIXQGVLQWKHVDPSOH
for that date). Performance measures are separated into high (top or quintile 1), medium (middle or quintiles 2 to 4), and low (bottom or quintile 5) categories.
The performance measures are calculated to give a piece-wise linear specification: TotRetRankLow = min(0.2,TotRetRank), TotRetRankMed = min(0.6,
TotRetRank-TotRetRnkLow), and TotRetRankHigh = min(0.2, TotRetRank-TotRetRankMed-TotRetRankLow). The table reports the number of cross-sections
from the Fama and Macbeth (1973) approach as well as the average number of observations per cross-section and the average adjusted-R2 of the cross-sectional
regressions.
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The dependent variable is annual percentage flow. I use two performance measures: total
return and one-IDFWRURU-HQVHQ¶V  DOSKDFDOFXODWHGRYHUWKHSUHYLRXVPRQWKV,
separate performance into high, medium, and low categories, where high refers to the top
quintile of performance (quintile 1), medium to the middle three quintiles (quintiles 2 to 4), and
low to the bottom quintile of performance (quintile 5). The performance measurement used in
WKHDQDO\VLVLVWKHIXQG¶VIUDFWLRQDOUDQNZKHUHWKHUDQNLVFDOFXODWHGXVLQJHLWKHUWKHWRWDOUHWXUQ
(TotRetRank RU-HQVHQ¶VDOSKD 1-F actorAlphaRank) for all funds in the sample for a given year
and month. The low-, medium-, and high-performance measures are calculated as
TotRetRankLow=min(0.2, TotRetRank), TotRetRankMed=min(0.6, TotRetRank-TotRetRankLow),
and TotRetRankHigh=min(0.2, TotRetRank-TotRetRankMed-TotRetRankLow) to create a piecewise linear specification. The other independent variables in the regression include an intercept,
WKHORJRIWKHIXQG¶V71$WKHFRQWHPSRUDQHRXVDQQXDOIORZVWRWKHIXQG¶VLQYHVWPHQWREMHFWLYH
(in percentage), the total expenses of the fund (defined as the expense ratio plus the dollarweighted average load of the fund amortized over seven years), and the standard deviation of the
IXQG¶VPRQWKO\UHWXUQVRYHUWKHSUHYLRus 12 months.
Table IA.I presents the results for the regression when incubation-period data are
included ( Full Sample) and when incubation-period fund data are removed (No Incubated). For
non-incubated funds, flow data from the first year after inception would not be included in the
regression because the independent variables include a lagged performance measure calculated
over the previous year. Non-incubated flow data from the second year would be included, and it
would be regressed on the performance measures calculated during the first year. For incubated
funds, however, the first year of flow data post-incubation is included because they have a prior
track record.
The total return results are similar in sign and statistical significance to the results
reported in Sirri and Tufano (1998) except that there is a statistically significant relationship
between flow and the medium-performance measures; however, the convex relationship between
flow and performance is still evident. Looking at the No Incubated sample results, when the
incubated fund data are removed, the relationship between flow and performance is not as
convex. In particular, the coefficient on high performance ( TotRetRankHigh) drops from 3.49 to
3.28, and the difference is statistically significant at the 10% level as shown by the p-value in the
difference in coefficients column. Looking at the one-fDFWRURU-HQVHQ¶V  DOSKDUHVXOWVZH
also see a drop in the high- (from 3.10 to 2.85) and medium-performance (from 0.66 to 0.61)
coefficients that is significant at the 10% level.
Because incubated funds have upward-biased performance, the majority of the incubated
observations in the regression fall into the high- and medium-performance categories. Because
the average size of incubated funds immediately after incubation is small, the percentage flows
are large relative to other observations. Looking at the sample statistics of the funds in the
regression, the average (median) monthly net percentage flows of the incubated funds for the
first year post-incubation is 14.2% (1.50%) versus 4.8% (0.18%) for all other observations. The
dollar flows, however, present a very different picture. The average (median) monthly net dollar
flow is $3.91 million ($0.07 million) for the incubated funds for the first year post-incubation,
and it is $3.38 million ($0.17 million) for the non-incubated and the second-year or later postincubation observations. Combining the artificially high performance of incubated funds with

the high percentage flows, the relationship between fund flow and fund performance is
overstated. Removing the incubation-period fund data gives a more accurate estimate of this
relationship.

A.2. Incubation and Tests of the Fund Size-Performance Relationship
In this subsection, I revisit the Chen et al. (2004) analysis of fund size and performance
including and excluding incubation-period data. I follow the same methodology with two
exceptions. First, while Chen et al. use the Fama and MacBeth (1973) regression approach for a
monthly overlapping sample from 1962 to 1999, I use a panel regression approach, clustering
standard errors by mutual fund, with yearly fixed effects interacted with investment objective for
a monthly overlapping sample from 1998 to 2005.1 Second, while I also limit my sample to
domestic equity funds, the procedure for doing this is slightly different than in Chen et al. due to
differences in investment objective codes over the two samples. The results from this analysis
are included in Table IA.II.
Two different measures of monthly fund performance are used in the regression: onefactor alpha (Jensen [1968]) and 4-factor alpha (Fama and French [1993] and Carhart [1997]).
To estimate these risk-adjusted measures, I follow the methodology of Chen et al. by separating
the sample into size quintiles each month and then pooling all of the time-series and crosssectional observations in each size quintile in order to calculate a set of factor loadings. I then
use these factor loadings to calculate the monthly one- and four-factor alphas. I regress these
performance measures on the past performance over the previous 12 months and lagged values
RIWKHORJRIWKHIXQG¶VWRWDOQHWDVVHWV Log(TNA)), the log of family total net assets, the IXQG¶s
WXUQRYHUUDWLRIXQGDJHLQ\HDUVWKHIXQG¶VH[SHQVHV, the share-class value-weighted fund load,
fund flow over the previous year, and an intercept. The table contains two sets of results for each
regression specification; the first uses the full sample ( Full Sample), and the second uses the
sample with incubation-period data removed (No Incubated). The table also reports the total
number of observations, the number of clusters, the p-value of a test of the equivalence of the
size (Log(TNA)) coefficient across the full sample and the incubation data-filtered sample, and
the R2 of the regression.
The results in Table IA.II are roughly consistent with the findings of Chen et al. The
coefficient on lagged performance is positive and statistically significant. The coefficient on
fund size is negative and statistically significant, and the coefficient on fund family size is
positive and marginally statistically significant. One minor difference is that in Table IA.II the
coefficient on age is positive and statistically significant, but it is negative and statistically
insignificant in Chen et al.

1

I also ran the regression using the Fama and MacBeth (1973) framework employed by Chen et al. (2004). While
removing incubation-period data changes the coefficient on fund size in the same direction and by approximately the
same magnitude as the panel regression analysis used here, I fail to find any statistically significant relationship
between fund size and performance using either the full sample or the incubation-filtered sample. This may be due
in part to the much shorter sample used here relative to the sample in Chen et al. (96 monthly cross-sections versus
432 monthly cross-sections).
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T able I A .I I
F und Size and Performance²F ull Sample versus Incubation F iltered Sample
Table IA.II contains the coefficients from a panel regression of fund performance on lagged fund characteristics. The reported standard errors are clustered by
fund and yearly fixed effects interacted with fund investment objective are included in the regression. The sample consists of domestic equity funds from the
CRSP database between 1998 and 2005. In columns 1 and 2 of the results, the one-IDFWRU RU -HQVHQ¶V DOSKD   LV XVHG DV WKH SHUIRUPDQFH PHDVXUH  ,Q
columns 3 and 4 of the results, the four-factor alpha (Fama and French (1993) and Carhart (1997)) is used as the performance measure. The dependent variable is
a performance measure that is calculated in the same manner as Chen et al. (2004). Specifically, the sample is separated into total net assets quintiles and pooling
the cross-section and time-series of observations, a set of factor loadings is calculated for each quintile. The monthly one-factor and four-factor alphas are
calculated using these factor loadings. Two different samples are run for each specification: the full sample (Full Sample) and the sample with the incubationperiod data removed (No Incubated). The independent variables include the past performance over the previous 12 months and lagged values of the log of the
IXQG¶VWRWDOQHWDVVHWV /RJ 71$ WKHORJRIIDPLO\WRWDOQHWDVVHWV /RJ )DPLO\71$ WKHIXQG¶VWXUQRYHUUDWLR 7XUQRYHU IXQGDJHLQ\HDUV $JH WKHIXQG¶V
expenses (Expenses), the share class value-weighted fund load (Load), fund flow over the previous year (Flow), and an intercept. The table also reports the total
number of observations, the number of clusters, the p-value of a test of the equivalence of the size (Log(TNA)) coefficient across the Full Sample and the No
Incubated sample, and the R2 of the regression.
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Comparing the fund-size coefficients between the full sample and incubation-filtered
samples, we see that the negative relationship between size and performance is less pronounced
once the incubation-period data are removed. As can be seen from the p-value of the difference
in coefficients between the full and non-incubated samples, this difference is statistically
significant. The impact of incubation on the fund size and performance relationship is clear from
previous evidence in the paper. Table I of the paper shows that incubated funds have belowaverage TNA during incubation but post-incubation they have average TNA. Table II of the
paper shows that incubated funds have above-average performance during incubation but
average performance post-incubation. By including incubation-period data, the shift from small
funds with artificially high performance during incubation to average-sized funds with average
performance after incubation overstates the negative relationship between fund size and
performance. Removing the incubation-period data in the analysis results in a less pronounced
negative relationship between fund size and performance.
Overall, I find that including incubated funds in the analysis overstates the positive
relationship between flow and performance and the negative relationship between fund size and
performance. Because incubated funds have few assets under management immediately after
incubation and therefore a smaller denominator in percentage calculations, these percentage-flow
observations are larger in spite of having similar dollar flows to both non-incubated funds and
incubated funds more than a year after incubation. The combination of these unusually large
percentage flows with their upward-biased performance affects tests of the flow-performance
relationship. Similarly, because incubated funds tend to be small during incubation with aboveaverage performance but larger post-incubation with average performance, we would expect to
observe a negative relationship between fund size and performance in samples of incubated
funds. As a result, removing incubation-period data from the sample weakens the observed
negative relationship between size and performance. This evidence points to the importance of
controlling for incubation in tests of fund performance, size, and flows.

B. Ticker Creation Date Data
To identify incubated funds, I use ticker creation date data provided by the NAS D . An
Excel spreadsheet containing the raw data provided by the NAS D is available online.2 In this
subsection, I describe the database, the filters to this data, and the procedure for merging the data
with the CRSP mutual fund database.
The database consists of tickers and the date they were created and assigned to their
respective funds by the NAS D . The database is constructed from annual snapshots of currently
active tickers taken each January from 1999 to 2006. For funds that were either merged or
liquidated before 1998, the ticker creation date data may not be available. However, the data
provide the ticker creation date for all funds that were alive in 1999, even if they were created
much earlier.
The database has three variables: Ticker, Creation Date, and Fund Name. The process of
merging the data with CRSP is as follows. First, I remove all of the observatiRQVZLWK³7(67´LQ
2

The spreadsheet is available in the Supplements & Datasets portion of the -RXUQDO RI )LQDQFH¶V Website:
http://www.afajof.org/supplements.asp.

the Fund Name variable. Second, I merge the NA S D and CRSP databases by Ticker . Because
the same ticker may be used by different funds over time, this merge may result in incorrect
matches. To address this issue, I then hand check the data to make sure the Fund Name variable
from the ticker creation data matches the fund name listed by CRSP for each ticker and its
associated time period. Those observations for which I cannot correctly match the two fund
names are removed from the sample.
While a given fund may have multiple share classes and consequently multiple tickers
and ticker creation dates, the assessment of whether a fund is incubated occurs at the fund level.
As a result, after merging the NAS D and CRSP databases and confirming the matches, the third
step is to identify the inception and end of incubation dates for the fund from the share classlevel data. For all share classes of a given fund, I identify the date of the first monthly return
included in the CRSP database.3 I treat the earliest of these dates as the inception date of the
fund. I then identify the earliest ticker creation date of all the share classes of the fund and treat
this date as the end of incubation for the fund. I then use the difference between these dates as
the estimate of how long the fund is incubated.

C. Incubation Bias Robustness
In Table II of the paper, I examine the difference in performance between incubated and
non-incubated funds. These results show that incubated funds outperform non-incubated funds
during incubation, but post-incubation, there is no statistically or economically significant
difference between the two. Two results in this table, which suggest that overall market
conditions may affect the analysis: the statistically significantly outperformance in total return
terms for incubated funds (9.84%), and the post-incubation one-factor alpha outperformance of
incubated funds (2.93%). To ensure that market conditions are not driving the results, I repeat
the analysis in Table II after removing all return observations during the market downturn
(August 2000 to September 2002). The results of this analysis are included in Table IA.III.
The table is separated into two panels. Panel A contains a comparison of the incubationperiod performance of incubated funds with the first 36 months of performance of non-incubated
funds. Panel B compares the first 36 months of performance post-incubation for incubated funds
with the first 36 months of performance for non-incubated funds. Each panel has three columns.
The first and second columns give the mean and median monthly performance of the incubated
and non-incubated funds, respectively. The third column gives the annualized difference in the
performance measure between the two.
As the table shows, even after removing the market downturn observations, there is still a
statistically and economically significant difference in the four-factor and three-factor alphas
between the incubated and non-incubated funds, but this difference disappears in the postincubation-period performance results. Unlike Table II of the paper, however, there is no
statistically significant difference in the means and medians of the one-factor alpha and in the
total return means during and post-incubation. Only the difference in the total return medians for
the incubation period is statistically significant.
3

In previous versions of the analysis I used the first_offer_dt as a proxy for the fund inception date. Unfortunately,
WKLVYDULDEOHKDVPXOWLSOHUHSRUWHGYDOXHVIRUVRPHIXQGVDQGLWLVQ¶WFOHDUZKLFKYDOXHis correct.
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T able I A .I I I
Incubated F und Performance²E xcluding M ar ket Downturn
Table IA.III provides descriptive statistics of various return measures for incubated and non-incubated
funds. The sample consists of domestic equity mutual funds from the CRSP database that were created
between 1996 and 2005. The monthly return data from the analysis exclude data from the market
downturn (August 2000 to September 2002). The mean, median, and asterisks that indicate the statistical
significance of each value from a two-sided t-test and a sign test of the difference of the variable from
zero are reported. The table also reports the annualized difference between the mean and median values
and asterisks that indicate the statistical significance of the differences from a two-sample T-test and a
non-parametric alternative, the Wilcoxon rank-sum test. The asterisks denote statistical significance as
follows: *** significant at 0.1%, ** significant at 1%, and * significant at 5%. Panel A compares the
incubation-period performance of incubated funds to non-incubated funds. Panel B compares the postincubation-period performance of incubated funds to non-incubated funds. Six return measures are
calculated: investment objective alpha, four-factor alpha, three-factor alpha, one-factor alpha, Sharpe
ratio, and the total return. The means and medians are given in percentage per month while the
differences are given in annual terms. The investment objective alpha is the fund¶V average return less the
average return for all funds with the same investment objective as identified by CRSP. The one-factor
alpha is Jensen¶s (1968) alpha. The three-factor alpha uses the three-factor model of Fama and French
(1993). The four-factor alpha combines the three Fama-French (1993) factors with a momentum factor
(Carhart (1997)). The Sharpe ratio was first proposed by Sharpe (1966).

Panel A. Incubation-period Performance
Incubated Funds
(240 Funds)
t = Incubation Period
Variable
Mean
Median
**
Investment Obj. Alpha 0.20%
0.14% *
4-Factor Alpha
0.47% *** 0.24% ***
3-Factor Alpha
0.41% *** 0.21% ***
1-Factor Alpha
0.17% *
0.05%
***
Sharpe Ratio
0.206
0.217 ***
***
Total Return
1.70%
1.64% ***

Non-incubated Funds
(805 Funds)
t = 1 to 36 Months
Mean
Median
***
0.20%
0.10% ***
0.23% *** 0.05%
0.22% *** 0.02%
0.31% *** 0.08%
0.201 *** 0.218 ***
1.62% *** 1.40% ***

Panel B. Post-incubation-period Performance
Incubated Funds
Non-incubated
(240 Funds)
Funds(805 Funds)
t = 1 to 36 Months
t = 1 to 36 Months
Variable
Mean
Median
Mean
Median
*
***
Investment Obj. Alpha 0.18%
±0.01%
0.20%
0.10% ***
4-Factor Alpha
0.27% *** ±0.03%
0.23% *** 0.05%
3-Factor Alpha
0.25% *** ±0.01%
0.22% *** 0.02%
*
***
1-Factor Alpha
0.48%
0.12%
0.31% *** 0.08%
Sharpe Ratio
0.198 ***
0.234 *** 0.201 *** 0.218 ***
***
Total Return
1.60%
1.35% *** 1.62% *** 1.40% ***
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Annualized
Difference in
Mean
±0.07%
2.86% ***
2.25% **
±1.77%
0.018
0.96%

Median
0.50%
2.30% ***
2.34% ***
±0.39%
±0.004
2.86% *

Annualized
Difference in
Mean
±0.25%
0.43%
0.37%
1.99%
±0.008
±0.34%

Median
±1.25%
±0.91%
±0.28%
0.49%
0.055
±0.63%
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