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Abstract To better identify skilled mutual fund managers, we develop a mutual fund
performance predictor that is less influenced by luck. We posit that it is unlikely for a
fund manager to consistently hold numerous above median performing stocks unless
he has stock-picking ability. Using the number of above median performing stocks as
a fund performance predictor (win—loss ratio), we find that a higher win—loss ratio in
1 year is associated with 2—4 % additional risk-adjusted return in the next. The ratio
also has an economically and statistically significant predictive power after controlling
for other fund performance predictors in the literature.

Keywords Mutual funds - Luck vs. skill - Win—loss ratio - Performance evaluation -
Holdings data

JEL Classification Gl1

Are there truly talented mutual fund managers who consistently generate additional
risk-adjusted returns? If so, how can we identify those skilled managers? Avramov and
Wermers (2006) find that among the three investment strategies they form, predictabil-
ity of manager skills is the dominant source of mutual fund investment profitability.
Identifying skilled managers from observed performances is not a simple task, as past
records contain a significant amount of randomness or noise. The literature addressing
mutual fund performance persistence (Hendricks et al. 1993) focuses on two major
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sources: (1) true skill or (2) luck. A lucky fund manager may have achieved better
performance by chance and investors cannot easily differentiate the lucky manager
from a skilled one. Recent studies, such as Barras et al. (2010) and Fama and French
(2010), argue that most of the majority performance persistence is due to luck. A
measure that can provide additional information regarding managerial skill would be
a useful tool for investors.

In this paper, we use fund holdings data to calculate the number of stocks that
generate above median risk-adjusted performances. We hypothesize that a fund man-
ager cannot consistently have a large number of above median performing stocks in
his holdings by chance unless he has stock-picking ability. A mutual fund holding
can be thought of as repeated draws of stocks to achieve higher risk-adjusted fund
returns. From the large universe of stocks, a fund manager selects those stocks that he
believes would increase the risk-adjusted returns of his portfolio. If the manager has
no skill, his selection would be akin to random choices. Some of the stocks would have
risk-adjusted returns that are higher than the median, while others would have returns
lower than the median. A totally random draw will select approximately one-half
above median performing stocks and the other half would consist of below median
performing stocks. However, if a fund consistently holds a large number of above
median performing stocks, we can conjecture that the fund manager has the skill to
select these stocks. It is like having a series of coin tosses with significantly more
heads than the tails.

One may assume that information obtained from the fund returns data is the same
as information from the holdings report, as the average of the component stock returns
in the holdings is the fund return. There is a significant difference, as can be illustrated
in the following example. Suppose a fund manager has achieved a 0.5 % risk-adjusted
return for a 3-month period. From this information, investors cannot tell whether the
manager has achieved this performance through his skill or by chance. However, if
the holdings data of the fund reveal that all ten of his component stocks in the fund
holdings have achieved a 0.5 % risk-adjusted return, investors may assume that this
outcome is unlikely to be driven by luck. Similarly, Cornell (1979), Copeland and
Mayers (1982), Grinblatt and Titman (1993), and Ferson and Khang (2002) demon-
strate that information from the holdings data may improve the evaluation of portfolio
performance.

We measure the risk-adjusted returns of each stock in the Center for Research in
Security Prices (CRSP) database by regressing daily stock returns on Carhart’s (1997)
four factors and estimating its intercept (alpha). We estimate the alpha for each stock
using 250 daily returns representing approximately 1 year. We compare each stock’s
alpha with the median alpha for the entire universe of stocks in the CRSP database
during the same estimation period and determine whether the stock’s alpha is above
or below the median. We then calculate the number of stocks in a mutual fund holding
that have alphas above the median, normalizing them by the total number of stocks
held in the fund. We call this percentage the “win—loss ratio” as it measures how many
above median performing stocks (winner stocks) the fund manager has selected out
of the total number of stocks held in the fund.

We find that this win—loss ratio is a good predictor of mutual fund performance.
High win-loss ratio funds generate approximately 2—4 % additional risk-adjusted
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returns in the subsequent year. This evidence is robust after accounting for fund size,
the number of stocks held in the fund, past fund performance, the sample period, and
mutual fund fees. In addition, the win—loss ratio maintains an economically and statis-
tically significant predictive power even after controlling for other fund performance
predictors. This robustness demonstrates that our win—loss ratio is not driven by fund
size or the number of stocks. These results indicate that our findings would be useful
to those who attempt to identify outperforming funds and to others who try to develop
a more precise measure of a fund manager’s stock-picking ability.

Our work is related to a growing literature that seeks additional indicators of man-
agerial skills from holdings data. For example, Cohen et al. (2005), Kacperczyk et al.
(2005), Kacperczyk and Seru (2007), Cremers and Petajisto (2009), and Petajisto
(2013) find that some aspects of the holdings data can be used to extract additional
information concerning a manager’s skill. All of the previous research with holdings
data, however, focuses on particular aspects of fund holdings, implicitly assuming
that better performance would only be achieved through certain investment strategies.
Kacperczyk et al. (2005) focus on the fund’s industry concentration, while Kacperczyk
and Seru (2007) examine a fund’s use of public information. Cremers and Petajisto
(2009) study the ratio of component stocks that are not included in major stock indices,
and Huang et al. (2011) examine the fund’s risk shifting behavior. If there is a fund
manager who can consistently achieve better performance without those particular
investment strategies, he would be falsely identified as unskilled. Our win—loss ratio
measure is less affected by these issues as it only examines whether an individual
stock performance is above the market median. In addition, the results strongly indi-
cate that our measure provides a substantially better prediction of risk-adjusted fund
performance and adds significant predictive power even after controlling for other
performance indicators suggested in the literature.

Our method also contributes to the growing literature that investigates the role of
luck or measurement error in observed fund performance. Fund performance has been
typically measured from the time series returns of a fund, but this measure is vulnerable
to the effect of randomness. Kosowski et al. (2006), Barras et al. (2010), and Fama and
French (2010) use time series statistical techniques and determine that a considerable
number of good fund performances are achieved by chance. Barras et al. (2010) and
Fama and French (2010) also determine that information obtained from the time series
returns of a fund is often insufficient in determining whether its manager has true stock
picking ability or has achieved fund performance simply by chance. A remedy for
this low signal-to-noise problem is to increase the number of observations. However,
implementing such a remedy is difficult in practice. Fund return data are available only
on a monthly basis prior to the year 2000. The sample would be limited to those funds
that have long historical records. Alternatively, the holdings data are reported every
quarter or half year and contain information on 83 component stocks, on average.
Since our win—loss ratio measure is based on each component stock’s risk-adjusted
performance, the large number of cross-sectional observations in the holdings data
available every 3 or 6 months increases the likelihood of successfully differentiating
luck-driven performances from performance driven by actual skill. Thus, our work
provides an additional venue for fund performance evaluation using statistics from the
holdings data to identify good performance that is not likely driven by luck.
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The rest of this paper is organized as follows. Section 1 describes the statistical
theory that supports our win—loss ratio measure. Section 2 explains the data and our
empirical methodologies, while Sect. 3 presents our results. Section 4 provides a
summary and our conclusions.

1 Our win-loss ratio measure

We begin with a simple assumption that the objective function of mutual fund managers
is to increase the risk-adjusted returns of their funds. Note, however, that some funds
may have different objective functions, such as generating a more stable income. Our
focus in this paper is on actively managed mutual funds whose objective is to grow
the value of the fund after controlling for risk.!

From the large universe of stocks, fund managers select stocks to be included in
their funds. We define a “skilled fund manager” as the one who has more than a 50 %
probability of picking stocks whose risk-adjusted returns are above the market median
risk-adjusted return. Our intuition is as follows. If a fund manager has no stock picking
ability, his selection will be a random one. There is 50 % probability that a selected
stock has a risk-adjusted return higher than the market median risk-adjusted return.
Alternatively, a manager with true stock-picking ability should achieve a probability
significantly higher than 50 %. This manager will consistently select stocks with risk-
adjusted returns higher than the market median risk-adjusted return for his portfolio.

Investors have information asymmetry. They cannot observe whether a manager is
a skilled one (with more than a 50 % probability to select better stocks) or not. They
need to identify the hidden probability using the past selection record of a manager.
Investors can use the current fund holding as the result of a fund manager’s repeated
picks. Using the definition of a skilled manager, investors can conduct a statistical test
of fund holdings to determine whether a fund manager has true stock-picking ability.
We set the null hypothesis that a fund manager has a 50 % chance to select a stock
with a risk-adjusted return higher than a market median risk-adjusted return:

Hy:p=0.5

Under the null, we use binomial distribution to compute the probability of acquiring
currently realized stock picks (i.e., current holdings). Out of n stocks, the probability
of having k stocks with risk-adjusted returns above the market median risk-adjusted
return is:

15 71\ * 1\"
= (5) o= ()£ () (0 () o

where:
n _ n !
k) kl(n—k)!

1 Fund managers may also try to maximize their own personal objective functions. This agency problem
is beyond the scope of this paper. We still assume that agency problems for actively managed funds are not
substantially different from those of other fund types.
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Note that k is the number of stocks with above median risk-adjusted returns and n is
the number of stocks held in the fund.

Equation (1) has the largest value when k = n/2. The value gets smaller when k is
closer to n or zero. For example, suppose there is a fund manager who has 50 stocks in
his portfolio. If 30 of those stocks have risk-adjusted returns above the market median,
the probability that this fund manager is an unskilled one (Hy : P = 0.5) is:

50 1 50
Pr(K=3O)=(30)~(§) =4.19%

If all 50 stocks have risk-adjusted returns above the market median, the probability
that this fund manager is an unskilled one (Hy : P = 0.5) is:

50 1 50
Pr(K=50)=(50)~(5) ~ 0.00 %

InEq. (1), if a fund manager has a larger number of stocks with risk-adjusted returns
higher than the market median, there is a lower probability that this manager achieved
this outperformance by chance. Since the probability g decreases as k increases, unin-
formed investors should seek a manager whose portfolio has a high k value. In other
words, non-skilled managers cannot easily mimic the signal of high k. Therefore,
we surmise that investors may use a number of above median performing stocks to
identify skilled managers.

As such, we calculate the number of stocks in a portfolio with above median risk-
adjusted returns (k) and normalize it by the total number of stocks () in the portfolio.
Our indicator is k/n, which can be acquired from the holdings data.

my =k/n @)

We admit that this indicator is a very simple one with limitations. This measure only
calculates the number of stocks that have better risk-adjusted performance than the
market median. We can modify m | by incorporating additional controls. For example,
we can add different weights to each stock. We can also redefine the skilled fund
manager as one who has more than a 90 %, instead of a 50 %, probability to select
those stocks whose risk-adjusted returns are above the market median risk-adjusted
return. We find that this measure(s) with additional control(s) has over an 80 % Pearson
correlation(s) with mj, suggesting that additional controls would not significantly
change the empirical results.” In fact, for measures with additional controls, we acquire
qualitatively similar results. Consequently, we use m | for most of our empirical tests
as our win—loss ratio measure.

2 The weight seems to be of little importance as fund managers are typically not allowed to invest too
heavily in just a few stocks. Informal interviews with fund managers have indicated that normally the fund’s
risk management department requires fund managers to distribute investments broadly across component
stocks. These interviews also taught us that fund managers try to pick seemingly good stocks, but they
usually do not attempt to guess how good the performance of individual stocks will be. The outcomes of
these interviews strongly support the use of our measure of managerial skill, 1, for our empirical tests.
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Unless the fund manager changes component stocks for a portfolio right before
releasing a holdings report, the win—loss ratio from its past holdings report contains
information as to how many above median performing stocks the manager has selected
in the past.? If a manager has selected several above median performing stocks due to
his superior skill, it is likely that the fund performance will continue to be good.

2 Data and methodology

We use Thomson Financials Mutual Fund Stock Holdings Data from January 1, 1982
to December 31, 2008. To measure the subsequent 1-year returns from the point of
holdings data release, we acquire monthly fund returns data from the CRSP Mutual
Fund Data and daily stock returns from the CRSP Stock Returns Data from January 1,
1983 to December 31, 2009. We use Mutual Fund Link Data (MFLINK) to merge the
Thomson Data with the CRSP Mutual Fund Data. We examine only actively managed
equity mutual funds whose main goal is to maximize risk-adjusted return. In the
Thomson Data, we select those funds with an Investment Objective Code of 2 or 3.
The Objective Code 2 stands for aggressive growth, while Objective Code 3 represents
growth. Likewise, we use fund information in the CRSP data to remove those funds
that are not actively managed or not equity-based, such as index funds, money market
funds, or bond funds. We also follow the criteria in Kacperczyk et al. (2008) to filter
out actively managed mutual funds. After this filtering, we have a total of 1530 actively
managed equity mutual funds in our sample. Each fund has, on average, 24 holdings
reports during the sample period.

First, we run the Carhart (1997) four-factor model to estimate the risk-adjusted per-
formance of individual stocks. The risk-adjusted performance of a stock is measured
by the intercept (alpha) of the following four-factor model:

ri—rt=ai+pB - (rm—r)+8-SMB+¢ -HML+y -UMD +¢,  (3)

where r; is the return on stock i, r is the risk-free interest rate, ryy, is the return on the
stock market, SMB is the small-minus-big size factor, HML is the high-minus-low
book-to-market factor, and UMD is the up-minus-down momentum factor. All of the
observations are on a daily basis. The CRSP Stock Returns Data provide the daily
returns of stocks listed in major US stock exchanges. Daily asset pricing factors are
acquired from the data library website of Ken French. We estimate the alphas of all of
the stocks in the CRSP database using a rolling 250 business day estimation period,
which is approximately one full year.*

3 Kacperczyk et al. (2008) find returns from the holdings report are not much different from those from
actual fund holdings, suggesting that holdings data can serve as a fair record of the overall past performance
of a fund manager.

4 Note that we obtain similar results with different estimation periods. When the estimation period is
longer, the alpha becomes more accurate, but there can be considerable overlapping between the alpha
estimation period and the prediction period. We also estimate alphas using monthly returns, but due to the
small number of observations per year (12), the estimated alpha is not reliable.
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Fig. 1 Estimation of fund win—loss ratio and subsequent performance

After we acquire the alpha of each individual stock, we determine whether the
stock’s alpha is higher than the median alpha of all of the stocks in the CRSP Stock
Returns Data during the same estimation period (previous 250 business days). The
stocks that have alphas above the median alpha are above median performing (win-
ner) stocks, and the others are below median performing (loser) stocks. We calculate
our performance measure of a fund holding, m1, with the number of above median
performing stocks divided by the total number of stocks in the fund. When m is
high, we label this fund as a “high win—loss ratio” fund as high m indicates that the
manager has selected many above median performing stocks. Figure 1 illustrates our
estimation period and prediction period.

Since the average value of m for the entire sample of mutual funds changes over
time, we compare a fund’s win—loss measure (m21) with those of other actively managed
equity mutual funds. We track back 1 year from a mutual fund holdings report and
rank the m of a fund by comparing it with other funds’ win—loss ratios. If a holdings
report is reported on July 31, 2005, for example, we compare the win—loss ratio of the
fund with the win—loss ratios of other funds from July 31, 2004 to July 31, 2005. We
then rank the win—loss ratios into quintiles. One drawback of this method is that the
sample size used for the comparison may vary over time, especially when the reports
of fund holdings are clustered in particular calendar months. We also tried a cruder
sorting, such as ranking by every calendar year, and actually got stronger results.
However, sorting by calendar year creates a look-back bias. Comparing a holdings
report acquired in March with a holdings report acquired in June of the same year
is not realistic. We examine whether investors can use our win—loss ratio measure to
achieve significantly higher risk-adjusted returns. Sorting by calendar year would not
allow us to do so. Figure 2 illustrates this comparison process.

Next, subsequent 1-year fund returns from the release of a holdings report are
measured in four different ways. First, we calculate fund alphas using the Carhart
(1997) four-factor model. There are only 12 observations per year if we use monthly
fund returns data. As such, the estimation would be subject to large errors. In con-
trast, including more past time series observations will create an overlap between the
win-loss ratio calculation period and the performance measurement period. For these
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Fig. 2 Ranking of funds by win—loss ratio and their subsequent performance

reasons, we employ the daily returns of the stocks in the holdings data and use the
weighted averages of these returns every day, using immediate past holdings as their
weights. This process is equivalent to mimicking a fund return with the use of the
holdings data. Kacperczyk et al. (2008) find that these replicated returns are very sim-
ilar to the fund returns in the CRSP mutual fund database (e.g., with only one basis
point difference in the monthly returns on average). We track 1-year subsequent daily
fund returns from the point of a holding report, and estimate the Carhart (1997) four-
factor alpha from this daily return series.” In unreported results, we measure fund
performances with the conditional alpha of Ferson and Schadt (1996). We find the
conditional alpha generates similar implications in our analysis.

In addition, we calculate the benchmark-adjusted return of each stock. Every month,
Daniel et al. (1997) risk-adjusted return is calculated by subtracting size, book-to-
market, and momentum benchmark returns from a stock’s return. A fund’s benchmark-
adjusted return is again the weighted average of individual stocks’ benchmark-adjusted
returns (see Daniel et al. 1997 or Wermers 2004 for details of this measure).® While
the fund alphas are calculated from daily returns, the Daniel et al. (1997) benchmark-
adjusted returns are calculated from monthly returns. If both of the performance
measures have the same implication, the result is not driven by the differences between
daily and monthly returns.’

Moreover, following the method outlined in Kacperczyk et al. (2008), we construct
the monthly holdings-based return, which tracks stock returns based on the latest fund
holdings. Finally, we report monthly, fee-adjusted returns from the CRSP mutual fund

5 We also tried another aggregation method, estimating stock alphas separately and aggregating them by
holdings data. Elton et al. (2011) find that this method is equivalent to estimating alphas from portfolio
returns. We obtain qualitatively similar results from this alternative method.

6 Daniel et al. (1997) benchmarks are available via http://www.smith.umd.edu/faculty/rwermers/ftpsite/
Dgtw/coverpage.htm.

7 Frequency of data may influence the results. For example, Bollen and Busse (2005) find fund performance
persistence is stronger if measured by daily returns.
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database. Note that among the four measures, the first two return measures are adjusted
for risk, while the last two measures are not.

Table 1 reports the summary statistics of our sample. Panel A presents the pooled
sample summary statistics, while panel B provides the summary statistics by win—loss
ratio quintiles. Panel B indicates that win—loss quintile 3, the middle group, has a win—
loss ratio of about 50 %. Win-loss quintile 5, the highest win—loss ratio group, has an
average win—loss ratio of 75.8 %. Unskilled fund managers would not achieve such
a high win-loss ratio by chance. In contrast, win—loss quintile 1, the lowest win—loss
ratio group, has an average win—loss ratio of 28.5 %.

3 Results
3.1 Predictive power of our win-loss ratio measure

We first determine whether our win—loss ratio measure can predict additional risk-
adjusted fund returns. In this section, we calculate subsequent fund returns for our
win-loss ratio ranks to determine whether there is a significant difference across
those ranks. Table 2 reports 1-year subsequent returns from win—loss ratio ranking
formation. We employ the average of the returns in the subsequent years and all of
the average returns are in the monthly scale. We calculate the equal-weighted average
within a win—loss ratio quintile, but our results do not change by switching to the
value-weighted average.?

Table 2 indicates that high win—loss ratio funds produce better returns in the subse-
quent year. The differences in the risk-adjusted returns (alpha and Daniel et al. 1997
benchmark-adjusted returns) are 0.19 and 0.36 % per month, respectively, which are
equivalent to about 2 and 4 % per year.’ The difference is primarily driven by particu-
larly high risk-adjusted returns for the highest win—loss ratio rank (win—loss quintile 5).
This result is consistent with the statistical intuition we rely on. According to the bino-
mial probability structure presented in Sect. 1, the probability of having k above median
performing stocks out of n total stocks is:

1k 1 n—k 1\"
PI'(KZk)Z(Z)Pk(l_P)n_kZ(Z)E (5) Z(Z)(E) . (4)

Note that the probability in Eq. (1) does not linearly increase or decrease because the

term:
n _ n!
k) kl(n—k)!

8 For visual convenience, we center the returns to zero by subtracting the average return of the whole
sample. As such, the centered returns have a zero mean.

9 We tried pooling by fund managers. We employ the average of the win—loss ratios of our sample funds
managed by the same manager before we assign the average into a quintile. We obtain qualitatively similar
results that are available upon request.
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Table 1 Summary statistics

Panel A: All funds in the sample

Mean Median Standard deviation
Number of holdings reports available 24.5 reports 24 reports 14.3 reports
per fund
Number of stocks in a fund holding 83 stocks 60 stocks 90 stocks
Percentage of stock holdings 99 % 100 % 6 %
(individual stock’s market value
aggregated/end of quarter assets)
Fund total assets at the end of quarter $1138 mil. $228 mil. $4466 mil.
(million $)
Win-loss ratio (number of above 52.9 % 52.4 % 18.0 %
median performing stocks/total
number of stocks held)
Panel B: Funds by our win—loss ratio quintiles
Win-loss quintile 1 (lowest) Mean Median Standard deviation
Number of holdings reports available 23.8 reports 23 reports 14.9 reports
per fund
Number of stocks in a fund holding 64 stocks 46 stocks 70 stocks
Percentage of stock holdings 98 % 100 % 8 %
(individual stock’s market value
aggregated/end of quarter assets)
Fund total assets at the end of quarter $870 mil. $171 mil. $3305 mil.
(million $)
Previous 12-month realized fund 0.95 % 1.07 % 1.46 %
return after fees (monthly average
return)
Win-loss ratio (number of above 28.5 % 28.6 % 9.1 %
median performing stocks/total
number of stocks held)
Win-loss quintile 2 (low) Mean Median Standard deviation
Number of holdings reports available 24.2 reports 24 reports 14.5 reports
per fund
Number of stocks in a fund holding 88 stocks 60 stocks 100 stocks
Percentage of stock holdings 99 % 100 % 6 %
(individual stock’s market value
aggregated/end of quarter assets)
Fund total assets at the end of quarter $1278 mil. $248 mil. $5107 mil.
(million $)
Previous 12-month realized fund 0.95 % 1.08 % 1.59 %
return after fees (monthly average
return)
Win-loss ratio (number of above 41.5 % 41.5 % 7.7 %

median performing stocks/total
number of stocks held)
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Table 1 continued

Win-loss quintile 3 (mid) Mean Median Standard deviation

Number of holdings reports available 24.5 reports 24 reports 14.1 reports
per fund

Number of stocks in a fund holding 97 stocks 64 stocks 119 stocks

Percentage of stock holdings 99 % 100 % 6 %
(individual stock’s market value
aggregated/end of quarter assets)

Fund total assets at the end of quarter $1340 mil. $258 mil. $5780 mil.
(million $)

Previous 12-month realized fund 0.85 % 1.02 % 1.66 %
return after fees (monthly average
return)

Win-loss ratio (number of above 50.6 % 50.0 % 7.8 %
median performing stocks/total
number of stocks held)

Win-loss quintile 4 (high) Mean Median Standard deviation

Number of holdings reports available 24.6 reports 24 reports 14.1 reports
per fund

Number of stocks in a fund holding 89 stocks 64 stocks 89 stocks

Percentage of stock holdings 99 % 100 % 5%
(individual stock’s market value
aggregated/end of quarter assets)

Fund total assets at the end of quarter $1212 mil. $257 mil. $4089 mil.
(million $)

Previous 12-month realized fund 0.93 % 1.04 % 1.78 %
return after fees (monthly average
return)

Win-loss ratio (number of above 60.1 % 59.7 % 7.7 %
median performing stocks/total
number of stocks held)

Win-loss quintile 5 (highest) Mean Median Standard deviation

Number of holdings reports available 25.4 reports 25 reports 14.2 reports
per fund

Number of stocks in a fund holding 74 stocks 62 stocks 52 stocks

Percentage of stock holdings 99 % 100 % 6 %
(individual stock’s market value
aggregated/end of quarter assets)

Fund total assets at the end of quarter $962 mil. $210 mil. $3504 mil.
(million $)

Previous 12-month realized fund 1.15 % 1.10 % 2.26 %

return after fees (monthly average
return)
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Table 1 continued

Win-loss quintile 5 (highest) Mean Median Standard deviation

Win-loss ratio (number of above 75.8 % 75.3 % 9.8 %

median performing stocks/total
number of stocks held)

Our sample includes domestic equity mutual funds in the Thomson Financials Mutual Fund Stock Holdings
Data from January 1, 1982 to December 31, 2008. We include only actively managed equity mutual funds,
following the definition of Kacperczyk et al. (2008). The total number of mutual funds in our sample is
1530. Panel A reports the summary statistics of all of the pooled observations, while panel B presents the
summary statistics by our win—loss ratio quintile

Table 2 Subsequent year performances of sample mutual funds sorted by our win—loss ratio measure

Alpha (four-factor DGTW benchmark-
adjusted return (%)

model) (%)

Holdings-based
return (%)

Realized return
(after fees) (%)

Win-loss quintile 5
(highest win—loss
ratio)

Win-loss quintile 4
Win-loss quintile 3
Win-loss quintile 2

Win-loss quintile 1

0.10* (0.01 %)

0.02 (0.01 %)
—0.02 (0.01 %)

—0.03* (0.01 %)
—0.09% (0.01 %)

0.27* (0.04 %)

0.00 (0.03 %)
—0.07* (0.02 %)
—0.09% (0.02 %)
—0.09% (0.02 %)

0.15% (0.03 %)

—0.07* (0.02 %)

—0.08* (0.02 %)

—0.02 (0.02 %)
0.05 (0.02 %)

0.16* (0.03 %)

—0.05 (0.02 %)

—0.09* (0.02 %)

—0.03 (0.02 %)
0.03 (0.02 %)

(lowest win—loss
ratio)

Difference between
quintile 5 and
quintile 1
(high-low)

0.19% (0.01 %) 0.36* (0.04 %) 0.10* (0.03 %) 0.13* (0.03 %)

We calculate our win—loss ratio for each mutual fund holdings report by dividing the number of stocks
in the fund with above median risk-adjusted returns by the total number of stocks held in the fund. We
rank sample mutual funds to quintiles by comparing with other holdings reports released during the same
1-year period. Then, we track subsequent 1-year returns from the day of the holdings release. Since our
sample of the holdings data is from January 1, 1982 to December 31, 2008, subsequent 1-year fund returns
data are from January 1, 1983 to December 31, 2009. All returns are in monthly scale. Standard errors
are in parentheses. The coefficients and differences significant at the 1 % level are marked with *. Note
that we measure subsequent 1-year fund returns in four different ways. First, we calculate fund alphas
from the daily return series, using the Carhart (1997) four-factor model. In addition, we compute the
benchmark-adjusted return of each stock every month. Daniel et al. (1997) benchmark-adjusted returns are
calculated by subtracting size, book-to-market, and momentum benchmark returns from a stock’s return. A
fund’s benchmark-adjusted return is the weighted average of individual stocks’ benchmark-adjusted returns.
Moreover, we construct the monthly holdings-based returns that track stock returns based on the latest fund
holdings. See Kacperczyk et al. (2008) for details. Finally, we obtain monthly, fee-adjusted returns from
the CRSP mutual fund database

increases or decreases exponentially with a change in k. In other words, the proba-
bilities are not very different from each other when k is near n/2, but the probability
quickly reaches near zero as k approaches n. Thus, it is relatively easy for luck-driven
funds to move between quintiles 2 and 4, but it is very difficult to be in quintile 5
(highest) by chance. As a result, the highest win—loss ratio quintile contains many of
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the funds where k is near n, which is a much stronger indication of managerial skill
(stock-picking ability).

We find that some of the returns (not risk-adjusted) are higher in win—loss quintile 1
(lowest win—loss ratio quintile) when compared to the middle ranks. These raw returns
may be higher as there may be some funds in quintile 1 that intentionally aim at one
or two seemingly big return stocks. Funds that act like venture capitals may look
for one or two “home run” stocks instead of trying to fill their portfolios with many
above median performing stocks. If those “sluggers” persistently produce superior
returns, the fund’s performance is not an accidental success, but the manager probably
practices a different, but valuable skill. Admittedly, our win—loss ratio measure would
not be able to capture this type of skill. Nonetheless, quintile 1’s risk-adjusted returns
are the lowest on average, suggesting that there are not that many funds in this group
that enjoy sufficient rewards for their risk.

3.2 Other fund characteristics and our win-loss ratio measure

In this section, we investigate whether our win—loss ratio provides additional informa-
tion to the known, traditional measures of fund performance predictors. We control
the effect of:

fund size/number of stocks in a fund,

past fund returns,

momentum trading,

time-specific phenomenon, and

standard deviation of stock performances in a fund.

A

3.2.1 Fund size/number of stocks in a fund

It can be relatively easier for smaller funds to have higher win—loss ratios as the
measure’s denominator is the total number of stocks in a fund. The Law of Large
Numbers indicates that an unskilled manager with a larger number of stocks should
have a win/loss ratio closer to 0.5. An unskilled manager with a smaller number of
stocks is more likely to exhibit an extreme win/loss ratio by sheer luck. Thus, one
can argue that our results may be simply stating that smaller funds are performing
better than larger funds. However, it is not necessarily true that the number of stocks
is monotonically increasing with fund size. When a certain degree of diversification
is reached, managers may restrict the number of stocks to a level they can manage.
The number of stocks may also vary by fund characteristic. A fund benchmarking the
S&P100 index may be larger in size, but may hold a fewer number of stocks when
compared to a fund benchmarking the Russell 3000.

We complete a double-sorting, ranking by fund asset-size quintiles and then by win—
loss ratio quintiles to determine whether our win—loss ratio measure only captures the
size effect. This yields 25 (5 x 5) clusters. Equal-weighted, subsequent 1-year returns
are calculated for each cluster.

Table 3 indicates that high win—loss ratio funds generate higher risk-adjusted returns
regardless of the fund size. We do not observe particularly better results in the smallest
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size quintile indicating that the fund size is not driving our main results. We also
perform another double-sorting, ranking by the number of stocks held in the fund
quintiles and then by win—loss ratio quintiles. The results are similar. High win—loss
ratio funds generate higher risk-adjusted returns regardless as to the number of stocks
held in the fund. The results are available upon request.

3.2.2 Past fund returns

Next, we determine whether our win—loss ratio measure provides additional informa-
tion to the “traditional” fund performance measure. According to the literature of fund
performance persistence (Hendricks et al. 1993), past fund returns predict fund per-
formance. However, many of the recent studies find that this persistence is statistically
insignificant (Fama and French 2010; Barras et al. 2010). We use a common measure
of past fund performance, namely the Carhart (1997) four-factor alpha. Following
Kacperczyk and Seru (2007) and Elton et al. (2011), the fund alpha is estimated from
monthly fund returns for the previous 36 months using the Carhart (1997) four-factor
model. First, we sort the sample funds by this traditional alpha and then sort by our
win-loss ratio. Then, we track the 1-year subsequent returns from the point of sorting.
If the explanatory power of our win—loss ratio measure is highly correlated with that
of the traditional alpha, we would not observe differences in the risk-adjusted returns
after this double sorting. This result would indicate that our measure does not add
significantly important information to the traditional fund performance measure.

Table 4 demonstrates that our main results hold across different past performance
quintiles. Thus, our measure adds further information regarding future risk-adjusted
performance in addition to the traditional fund performance measure. The result is
particularly strong for the funds that did the best in the past (performance quintile 5).
This evidence confirms that the win—loss ratios of mutual funds are an important
indicator of managerial skill.

The implication from this particular evidence is similar to that of the observation
of the jump in fund performance for the highest win—loss ratio quintile in Table 2. If a
manager has skill, his past performance, measured by the traditional alpha, would likely
be higher than that of other managers. This suggests that there would be few skilled
managers in the lower past performance quintiles 1-4. It will be difficult to statistically
identify skilled managers from these quintiles as the number of skilled managers is
small when compared to the number of observations in each quintile resulting in a low
signal-to-noise ratio. The situation is different, however, for funds that did very well in
the past as there are many skilled managers in this highest past performance quintile.
A statistical method would produce significantly stronger results as there would be
many skilled fund managers in this quintile resulting in a high signal-to-noise ratio.
Thus, if our measure identifies skilled managers, it is not surprising to see the greatest
predictive power among those funds that performed the best in the past. As such, our
measure should be useful in identifying temporarily good fund performance driven by
luck, not skill.

Another important implication from Table 4 is warranted. The strong predictive
power of our win—loss ratio measure for the good or better performing funds suggests

@ Springer



Y. P. Chung, T. Kim

318

(% S0°0) 11°0—

(% 90°0) £0°0

(% LO'0) €10

(% ¥0°0) 10°0

(% t0°0) 80°0—
(% $0°0) 00°0—
(% $0°0) 90°0—

(% 90°0) ¥1°0

(% 80°0) ¥1°0

(% ¥0°0) 10°0
(% ¥0°0) 00°0—
(% S0°0) 200
(% 90°0) 10°0

(% LO'0) ST'0

(% S0°0) ¥1°0—

(% 90°0) ¥0°0

(% LO'0) TT°0

(% +0°0) ¥0°0

(% ¥0°0) SO0~
(% S0°0) 200~
(% $0°0) 90°0—

(% 90°0) ST'0

(% 80°0) L1'0

(% v0°0) ¥0'0
(% S0°0) 000
(% S0°0) 100
(% 90°0) 11°0

(% LO'0) «1T°0

(% v0°0) 200~

(% S0'0) 210

(% 80°0) 11°0

(% ¥0°0) 60°0—
(% ¥0°0) xT1'0—
(% ¥0°0) TO'0—
(% $0°0) SO°0—

(% L0°0) 200

(% 80°0) 1T°0

(% v0°0) «¥1°0—
(% 90°0) 60°0—
(% S0°0) S0°0—
(% S0°0) €0°0

(% LO'0) LOO

(% T0'0) 10°0—

(% T0'0) %800

(% €0°0) %61°0

(% T0°0) «11°0—
(% T0°0) ¥0°0—
(% 20°0) T0'0—
(% T0'0) 10°0

(% T0°0) %800

(% €0°0) =01°0

(% 200) +60°0—
(% T0'0) S0°0—
(% T0'0) S0°0—
(% T0'0) 10°0—

(% €0°0) 100

 o[numb ssof-uIp

(oner sso[—urm

159y31Yy) G 9[numb sso[-UIp
(prut) ¢ apuinb aouvuriof1ad 1svg

(mo[—y31y) | o[numb pue
¢ o[nuInb uaamiaq duIAPI

(oner sso[—urm

159MmO[) T 9[nuInb sso[—urpy
7 o[muInb sso[-urp
¢ o[nuinb sso—uip

 9[nuInb sso[—uip

(oner sso[—urm

189yS1y) ¢ o[nuInb ssof-uim
(moy) ¢ apumnb 2ouvuiiofiad 1svg

(mo[—ysry) [ omumb pue
G o[nuInb ueamiaq douIapIq

(oner sso[—urm

3samo]) | 9[nuInb sso[—urp
Z 9mumb sso[—uip
¢ 9[nuInb sso[—urp

 omnumb ssof-uIp

(oner sso[—urm

159y31y) ¢ [numb SSO[-UIM

(1s2m0)) 1 aputnb aouvuLiof1ad 1svg

(9) (995 10142)
UINJAI PAZI[eY

(%) urmax
paseq-s3uIpjoy

(9) uima pasnlpe
Sprwyoueq. MLOA

(%) (1opow

10300)-In0J) eydyy

QINSeaw o1kl SSo[-uIm Ino pue aoueuriorod punj ised £q pejios 9[qnop spunj [emjnwr dfdwres jo seoueuniofrod 1eok juonbesqng  § d[qeL,

pringer

as



319

The win—loss ratio as an ability signal of mutual fund managers...

(% 90°0) €0°0—
(% LO°0) ¥1°0—

(% 80°0) 80°0

(% LO0) 61°0—

(% ¥0°0) 60°0

(% v0°0) €0°0—
(% S0°0) «91°0—
(% S0°0) «S1°0—

(% 90°0) 01°0—

(% L0°0) 100

(% €0°0) 200
(% S0°0) 10°0—
(% S0°0) 01°0—

(% 90°0) 90°0—
(% L0°0) 81°0—

(% 80°0) 200

(% LO0) «ST'0—

(% %0°0) 11°0

(% S0°0) +0°0—
(% S0°0) x91°0—
(% S0°0) xL10—

(% 90°0) ¥1°0—

(% L0°0) 000

(% ¥0°0) ¥0°0
(% ¥0°0) 10°0—
(% S0°0) 80°0—

(% 60°0) ST°0
(% 91°0) 80

(% ¥1°0) 950

(% LO'0) SO0

(% €0°0) €0°0—
(% v0°0) LOO—
(% v0°0) 10°0—
(% 60°0) T1'0—

(% 90°0) 200

(% 90°0) %61°0

(% €0°0) LO'O—
(% t0°0) €0°0—
(% ¥0°0) €0°0—

(% 20°0) 60°0 ¢ a[numb sso[-urp

(% T0°0) %600  ornuInb ssof-uip
(oner sso[—urm
(% €0°0) %TT0 159y31y) ¢ o[numb sso—urp
(1say81y) G apuumb aouvuriofiad 1svg

(mo[—-ysty) | onumb pue
(% €0°0) %600 ¢ 9a[numb usamiag 9ouIIPIJ
(oner sso[—urm

(% T00) %L0°0— 159MO[) | [nuInb SSO[—UIA\

(% 20°0) 20°0— 7 dmnunb sso[—uipy
(% 20°0) ¥0°0— ¢ omunb ssoj-uip
(% 20°0) ¥0°0—  omub sso[-urp
(oner sso[—urm
(% 20°0) 20°0 3say31y) ¢ anuInb ssof-urp

(y31y) ¢ apunb 2ouvwiofiad 3svg
(mo[—y3y) | o[numb pue
(% €0°0) «91°0 ¢ 9[numb usaMIaq QUSRI
(oner sso[—urm
(% 70°0) %80°0— 159m0[) | 9[nuInb sso[—urp
(% 10°0) «90°0—

(% T0°0) 10°0—

7 omumb sso[-uip

¢ 9[munb sso[—urp

(%) (s29) 19130)
UINAI PIzZI[edy]

(%) uImal
Ppaseq-s3uIpjoy

(9) uima1 paysnlpe
Sjfewyousq. MLOA

(%) (1opowr
10)08J-103) eydry

panunuod  § Jqe],

pringer

A's



Y. P. Chung, T. Kim

320

aseqejep puny [emnw JSYD Y} WoIj suInjar paysnfpe-09j ‘A[ypuow urejqo am ‘A[feur "s[rejap 10y (8007)

‘Te 12 yAzoradoey 990G ‘sSuIp[Oy puny 1SAJe[ AY) UO Paseq SUINJAI I0)S YOrI) Jey) SUINJAI Paseq-sSUIp[oy A[YIUOW ) JONISUOD M “IOAOIOA] *SUINJAI Pajsnpe-srewyouaq
(SY[001S [ENPIAIPUT JO 95BIAL PAIYSIoM Y ST UINJAT PAISn[pe-SIBWyouaq s, punj y "UInjaI s, y003)s & WOIJ SUINJI YILWOUaq WNIUWOW Puk JIBW-0)-00q ‘dZIs Juroenqns
£q paje[noes aIe suinjar pajsnlpe-yrewyouaq (L661) ‘T8 12 [Iue "JHUOW AISAI J00IS (OB JO UInjar pajsnlpe-yrewyouaq ay) nduwiod am ‘UOHIPPE U ‘[9pOUl I0JOBJ-INOJ
(L66T) Meyre) o) Suisn sor1ds umjal A[rep oy woiy seyde puny 9Je[no[ed om IsIT "SAem JUQIQJJIP INOJ UT SUINJAI punj Ieak-] juonbasqns amseawr am Jey) AON "y YIm
PIYIRW IR [9AJ[ 95 | AY) I JULOYIUSIS SOOUAIJJIP PUE SJUSIOYJA0D Y[, "sosayjuaed Ul aIe SIOLD pIepue)S "[eds A[YIUoW Ul I8 SWINJAI [[V ‘600T ‘1€ Joquiada( 0) ¢861
‘1 AIenue( woIj Iv BJEp SWIN)AI puny Ieak-1 juanbasqns ‘goOz ‘1€ 10quIadd( 03 786 T Arenue[ woiy st ejep sSurpjoy ay3 jo sdwes 1o 2ourg *ases[ar sSurp[oy ay3 jo Kep
Q) woIj suInjal 1eak-1 juonbasqns yoes om ‘udy[, "SISO (S X G) G UI SINSAI $$9001d SIYT, "puny oy Ul p[oy sYJ0)s JO Joquinu [e10) AY) £q SUINJAI Pajsn(pe-3SLI uerpawr
9A0QE YIIM puUny Ay} UI SYO0)S Jo Ioquinu dy) Surprarp £q jrodar sSurpjoy punj [enynw yora 0§ INSELAUI ONEI SSO[—UIM INO JJB[NO[ED AN "AINSBIW ONBI SSO[—UIM IN0 Aq
JUer udy) pue syjuow 9¢ snoraaxd ayy Surmp sumnel punj AJYIUOW IIY) YIIM [9POU I0JOBJ-INOJ (£661) MeyIe)) 9y} woij pajewnsa seydre Aq spuny [enmjnur sues om ISIi{

(% 60°0) £0°0

(% ¥0°0) ¥0°0
(% S0°0) €0°0—

(% 60°0) 10°0—

(% v0°0) €00
(% S0°0) €0°0—

(% $1°0) %1970

(% ¥0°0) S0°0—
(% S0°0) 10°0

(% €0°0) 970

(% T0'0) ¥0'0—
(% T0'0) 200

(mo[—y3y) | a[pumb pue

G oumb usomiaq ooudIOPIq
(oner sso[—urm

159MO]) T 9[nuInb sso[—uIp

Z omumb sso[-uIp

(%) (s29] 19170)
UINJAI PAZITeay

(%) urmax
paseq-s3uIpjoy

(9) uimai paysnlpe
“jrewgouaq M IOd

(%) (1opowt
J10)oeJ-1oy) eydry

panunuod  § Jqe],

pringer

as



The win—loss ratio as an ability signal of mutual fund managers... 321

that our earlier results in Table 2 are not driven by survivorship bias. This bias would
primarily apply to poorly performing funds as these funds are more likely to vanish.

3.2.3 Momentum trading

Our win-loss measure may look like a type of momentum trading, as it is capturing
whether a fund did well in the individual stock level in the past. Our win-loss ratio
is not a momentum trading as we are controlling the momentum factor in measur-
ing individual stock performances, i.e., funds cannot achieve high win—loss ratio by
momentum trading. Further, Carhart (1997) shows that the inclusion of momentum
factor eliminates the difference in fund performances due to momentum trading. Still,
to cope with the possibility that some of the momentum-trading effect may not be fully
controlled, we impose further restrictions. We regress the previous 36 months of fund
returns with Carhart (1997) four-factor model to identify the funds that rely heavily
on momentum trading. We sort funds by the coefficient on the momentum factor and
then sort by our win—loss ratio. Then, we track the 1-year subsequent returns from
the point of sorting. If the explanatory power of our win—loss ratio measure is highly
correlated with that of momentum trading, we would not observe differences in the
risk-adjusted returns after this double sorting.

Table 5 verifies that our main results are robust to momentum factor loadings. Thus,
we reject the hypothesis that our win—loss ratio is a type of momentum trading strategy.

3.2.4 Time-specific phenomenon

We divide our sample period into two and examine whether our results are related to a
time-specific phenomenon. The first sample period is from January 1982 to December
1994 and the second sample period is from January 1995 to December 2008.

Table 6 indicates that in both subsample periods, high win—loss ratio funds produced
better risk-adjusted returns. This table confirms that our earlier results are not a time-
specific phenomenon. Note that for the more recent subsample period, we find that
some of the non-risk-adjusted returns are high in win—loss quintile 1 (the lowest win—
loss ratio). This may be the result of some funds that achieved very high fund returns
by successfully investing in one or two home run stocks (i.e., Google in the 1990s).
When analyzing only the portfolio returns of these funds, the portfolio returns look
better than the others as one or two home run stocks pushed up the mean dramatically.
However, it is difficult to statistically distinguish whether a manager selected the home
run stock(s) due to his skill or by chance. From an investor’s point of view, when there
is little information about each fund manager, it is risky to choose a fund from the
low win-loss ratio group, even though its raw return looks high, as there is a greater
chance of false discovery; that is, identifying an unskilled manager as a skilled one.
Fama and French (2010) and Barras et al. (2010) find that this false discovery problem
is quite severe in mutual fund selection. Moreover, the overall risk-adjusted return of
this group is low, indicating that it is, on average, a better idea for investors to select
from high win—loss ratio funds.

@ Springer



Y. P. Chung, T. Kim

322

(% S0°0) xS1°0—

(% 90°0) S0°0—

(% LO0) ¥1°0—

(% ¥0°0) 90°0

(% ¥0°0) 000~
(% S0°0) 01°0—
(% S0°0) €1°0—

(% 90°0) 80°0—

(% LO'0) 000

(% v0°0) €0°0—
(% v0°0) 10°0

(% S0°0) 00—
(% S0°0) S0°0—

(% 90°0) €0°0—

(% S0°0) «S1°0—

(% 90°0) 80°0—

(% LO0) 81°0—

(% ¥0°0) 01°0
(% ¥0°0) 10°0
(% $0°0) 60°0—
(% S0°0) €1°0—

(% 90°0) 80°0—

(% LO"0) 10°0—

(% +0°0) 10°0—
(% S0°0) 200
(% S0°0) 10°0
(% S0°0) ¥0°0—

(% 90°0) TO'0—

(% v0°0) 80°0—

(% LO0) 10°0—

(% 80°0) 1T°0

(% €0°0) SO°0—
(% ¥0°0) 80°0—
(% ¥0°0) 01°0—
(% ¥0°0) T0°0—

(% L0°0) 900

(% €1°0) %170

(% v0°0) «¥1°0—
(% ¥0°0) «€1°0—
(% v0°0) ¥0°0—
(% LO0) SO°0—

(% €1°0) LTO

(% T0'0) 10°0—

(% T0'0) 200

(% €0°0) %600

(% T0°0) %L0'0—
(% 20°0) 90°0—
(% 20°0) T0°0—
(% 20°0) 10°0—

(% T0°0) 200

(% ¥0°0) %170

(% T0'0) «€1°0—
(% T0'0) S0°0—
(% T0'0) 00
(% T0'0) €00

(% €0°0) 800

 o[numb ssof-uIp

(oner sso[—urm

159y31Y) ¢ [numb sSO[-UIM
(prut) ¢ apurnb Suppo] 10190 wnpuaUo

(mor—y31y) | o[numb pue
¢ o[nuinb uaamiaq duIAPI

(oner sso[—urm

1s9MmOf) T 9[nuInb sso[—urpy
7 o[nuInb sso[-urpy
¢ o[nuinb sso—uip

 9[nuInb sso[—uip

(oner sso[—urm

189yS1y) ¢ o[nuInb ssof-uim
(moy) g 2juumb uippoy 101o0f wnjuauo W

(mo[—ysry) [ omumb pue
G o[nuInb ueamjaq douIHIq

(oner sso[—urm

3samo]) | 9[nuInb sso[—urp
Z omumb sso[—uIip
¢ 9[muInb sso[—urp

 o[numb sso[-uIp

(oner sso[—urm

159y31Yy) G [numb SSO[—UIM

(1s200]) 1 2j11umb Surppoy] 401onf WNJUIUO A

(9) (s93y 10142)
Iyl pazieay

(%) urmax
paseq-s3uIpjoy

(9) wima pasnlpe
Sprwyoueq. MILOA

(%) (1opowt

10)00)-In0J) eydyy

QInseauw OMeI SSO[—UIM INO pue SuIpeo] J03oe] Wnjuawow Aq pajios 9[qnop spuny remynur ojduwres jo soouewriojrod reak juonbasqng ¢ Iqey,

pringer

as



323

The win—loss ratio as an ability signal of mutual fund managers...

(% 90°0) 10°0
(% L0°0) LOO

(% LO'0) %LT°0

(% LO0) 80°0—

(% v0°0) T0'0—
(% ¥0°0) 200

(% 90°0) 00—
(% 90°0) 01°0—

(% 90°0) 01°0—

(% L0°0) 90°0—

(% ¥0°0) 10°0
(% S0°0) 200
(% S0°0) T1°0—

(% L00) 00—
(% LO'0) SO0

(% 80°0) «T€0

(% LO0) €1°0—

(% ¥0°0) 00°0—
(% S0°0) €0°0

(% 90°0) ¥0'0—
(% 90°0) T1'0—

(% 90°0) €1°0—

(% L0°0) C1'0—

(% ¥0°0) ¥0°0
(% ¥0°0) 10°0—
(% S0°0) €1°0—

(% 80°0) 01°0
(% 01°0) %S€°0

(% 80°0) +0€°0

(% 01°0) 60°0

(% v0°0) 00—
(% S0°0) T0'0—
(% ¥0°0) 200
(% S0°0) 10°0

(% 60°0) SO0

(% 80°0) LOO

(% ¥0°0) 80°0—
(% ¥0°0) 00—
(% $0°0) 11°0—

(% 20°0) 200 ¢ omnumb sso[-uip

(% 70°0) x01°0  ornuInb ssof-uip
(oner sso[—urm
(% €0°0) x€1°0 15oy31y) ¢ o[numb sso—urp
(1s2y31y) G 2jyyuimb Surpvo] 101oDf WnIUWO
(mor-ysty) | opnumb pue

(% €0°0) =¥1°0 ¢ 9[numb usamiaq 2ouIIPIq
(oner sso[—urm

(% 20°0) %L0"0— 1SOMO]) T Q[UuINb SSO[—UIA\

(% 20°0) °0'0—
(% 20°0) 10°0

(% T0'0) 10°0—

7 9muinb sso[—uip

¢ 9[nuInb ssof—uip

 o[nuInb sso[-urp
(oner sso[—urm

(% 20°0) +L0°0 3say31y) ¢ anuInb ssof-urp

(Y31y) ¢ apumb Suippoj 10190 wWnjuauo
(moT-y31y) [ o[numb pue

(% €0°0) «11°0 ¢ 9[numb usaMIq QOURIYI]
(oner sso[—urm

(% 70°0) x60°0— 159m0]) | 9[nuInb sso[—uIp

(% T0'0) S0°0—

(% T0°0) €0°0—

7 omumb sso[-uip

¢ 9[munb sso[—urp

(%) (s29) 19130)
UINAI PIzZI[edy]

(%) uImal
Ppaseq-s3uIpjoy

(9) uima1 paysnlpe
Sjfewyousq. MLOA

(%) (1opowr
10)08J-103) eydry

panunuod  § Jqe],

pringer

A's



Y. P. Chung, T. Kim

324

aseqejep punjy [emnw JSYD 2yl WoIj suInjar pajsnipe-095 ‘ATypuow urejqo am ‘A[reur “syrejap 1oy (8007) ‘Te 12 YAzoradoeyy
99§ "SSUIp[oy puny JsI)B[ Y} UO PAseq SWINJAI YJ03S YOrI) Jey) SWINaI paseq-sSuIp[oy A[Iuow 9y} JONISUOD M “IOAOIOA “SUINIAI PAISN(pe-SIewyouaq SY00IS [BNPIAIPUT
Jo o3e1oA® PAJYSIoM ) ST UINJI PAISN[Pe-YIRWOUSq S, puny y "UINJAI §,390)S B WOIJ SUINJAI YILWOUQ WNIUSWOW PUB “JoyIew-0J-y00q 9zIs Junoenqgns £q paje[nofed aIe
suInjaI pajsnipe-srewyouaq (L661) ‘T8 12 [PIUB( YIUOW AIIAI YO03S OB JO UINJAI pajsnipe-sewyoudq ay) ndwod am ‘Uonippe uf ‘[opoul J030ej-Inoj (L661) Meyie)) ay)
Sursn so1Ias uInjax ATrep ay) woij seyd[e punj 9e[NO[Ed oM ISIT] "SABM JUIQJJIP INOJ UT SUINJAT punj Jeak-| Juanbosqns amseaur am Jey) AJON " [IM PIYTLW I [A9] 9 | o)
J& JUBOYTUSIS SAOUAIRJJIP PUE SJUSIOYJA0D Y [, "Sasayjuared ur oJe SIOLIS pIepue)S "d[eds A[YIUOW Ul I8 SWINAI [[Y "600T ‘€ JqUI03(] 01 €86 | Alenue[ WOIj 9Ie vJep SUINjaI
puny 1eok-1 juanbasqns ‘g ‘1€ IQUIAII(T 01 786 T Arenue( woiy st eyep sSurp[oy ay) jo S[dures Ino Idur "3sea[ar SUIP[OY dY) JO Aep JY) WOI SUINJAI 18IK-] juanbasqns
JoeI) oM ‘UY], "SI)SN[D (G X G) G UI SI[NSAI $sa001d STy, "puny ay) ur pjay syd03s Jo Joquinu [ej0) 9y Aq SUINJAI pAIsn(pe-ySLI UBIPAUW dAOGE Y)IM Puny ay) ur s3d0Js Jo Joquunu
oy Surprarp Aq 11odar sSurpjoy puny [enjnur yoea I0j SINSEIUL ONEI SSO[—ULM INO B[NO[BI AN “INSBIUL ONLI SSO[—UIM INO £q PIYUBI 9IB SPUNJ 3} ‘USY], *SYIuowW 9¢ snoradxd
o) Surnp suInjal punj ATYIUOW JIAY) Y)IM [2POW J0JOBJ-INOJ (£66T) MeyIe)) 9y} WOIJ PAJLNss J0j0e] WNJuawow A[IUOW ) UO JUIIDYFI0D dY) AQ SPUNJ [ENINW JULT 9M ISIT]

(% 60°0) TT0O

(% S0°0) SO0
(% 90°0) ST°0

(% 60°0) 670

(% S0°0) €00
(% 90°0) 210

(% 11°0) 620

(% LO'0) 10°0
(% €1°0) LOO

(% %0°0) «81°0

(% T0'0) S0°0—
(% T0'0) 200

(mo[—y3y) | a[pumb pue
¢ o[nuInb usamiaq douIYIJ

(oner sso[—urm
159MO]) [ 2[nuInb sso[—uIp

Z omumb sso[-uIp

(%) (s29] 19170)
UINJAI PAZITeay

(%) urmax
paseq-s3uIpjoy

(9) uimai paysnlpe
“jrewgouaq M IOd

(%) (1opowt
J10)oeJ-1oy) eydry

panunuod ¢ Jqe],

pringer

as



325

The win—loss ratio as an ability signal of mutual fund managers...

(% €0°0) xS1°0—
(% €0°0) TT°0—

(% ¥0°0) %T1°0

(% ¥0°0) %6£°0

(% €0°0) xT1'0—
(% 20°0) €0°0—
(% €0°0) 80°0

(% €0°0) +T1°0

(% €0°0) xLT0

(% €0°0) «S1°0—
(% €0°0) «¥1°0—

(% ¥0°0) 01°0

(% ¥0°0) xT¥°0

(% €0°0) x01°0—
(% €0°0) T0'0—

(% €0°0) 600

(% €0°0) «T1°0

(% $0°0) xT€0

(% €0°0) 00—
(% ¥0°0) +0°0

(% S0°0) +9€°0

(% 90°0) =0¥"0

(% €0°0) «¥¥'0—
(% €0°0) «¥€0—
(% €0°0) «91°0—
(% €0°0) xT10—

(% S0°0) ¥0°0—

(% 10°0) 10°0— ¢ a[nurnb sso[—urp

(% 10°0) €00  o[numb ssop-uip
(oner sso[—urm
(% 10°0) %T1°0 159y31y) ¢ o[numb sso—urp
600C ‘1€ 42quiada(q 01 9661 ‘1 &avnuvy fo poriad apdunsqng ;g jound

(mor—-ysty) | opnumb pue
(% 20°0) +01°0 ¢ o[nuInb ueamiaq souIaIq
(oner sso[—urm
(% 10°0) xL00— 159mO7) T 9[nuInb sSo[-uIp
(% 10°0) +¥0°0—
(% 10°0) +¥0°0—

(% 10°0) €0°0—

7 9muinb ssoj—uip
¢ 9[nuinb sso—upp
¥ 9[nuInb sso[—uip
(oner sso[—urm
(% T0°0) £0°0 159yS1y) ¢ o[nuInb sso[-uip
G661 ‘1€ 412quiada 01 ¢861 ‘1 &vnuvy Jo poriad a)dunsqng 1y joupg

(9) (5995 1913e)
uImjalr ﬁuN:.NONm

(9) urmar
paseq-s3uIpjog

(9) uInja1 paysnlpe

rewyousq  MLOA

(%) (1opowt
10)9eJ-mo0j) eydry

spotrad opduresqns om) Jo STSAJeUR :9INSEAW OTLI SSO[—UIM INo Aq paltos spuny [emnuw [dures jo seouewtoyrad reak yjuenbasqng 9 afqe],

pringer

A's



Y. P. Chung, T. Kim

326

aseqejep punj [emnw JSYD 2yl WoIj SuInjar pajsnipe-09j ‘ATypuow urejqo am ‘A[reur, “syrejap 1oy (8007) ‘Te 12 YAzoradoeyy
99§ *sSUIp[oy puny JsI)B[ Y} UO PIseq SWINJAI YJ03S YOrI) Jey) SUInaI paseq-sSurp[oy A[Iuow o) JONISUOD M “IOAOIOA] “SUINIAI PAISn(pe-sIewyouaq SY00IS [BNpIAIPUT
Jo o3e1oA® PAIYSIoM ) ST UINJI PAISN[Pe-YIeWOUaq S, puny y "UINJAI §,390)S B WOIJ SUINJAI YILWIOUSQ WNIUSWOW PUB “JoyIew-0)-y00q @z1s Junoenqgns £q paje[nofed aIe
suInjaI pajsnipe-srewyouaq (L661) ‘T8 12 [PIUB( YIUOW AI9AI YO03S OB JO UINJAI pajsnipe-sewyoudq y) ndwiod am ‘uonippe uf ‘[opoul J030ej-Inoj (L661) Meyie)) ay)
Sursn satres unjax A[rep oY) woiy seyd[e puny 9Je[no[ed am “IsIn 'SAem JUIQJJIP INOJ UT SUINJAI punj Ieak-1 juonbosqns amseawr am Jey) AON "4 [IIM PONIEW T [9A] % |
Ay Je JuBOYIUSIS SHUSOYJI0D UT SAOUAIRIJIP A, “sesayjuared ur are a[nuInb sso[—urm 3samof Yy 1oy pue [nuInb ssof—urm 3say3Iy ay) J0J SUINJAT UIM]AG DUIJJIP ) JO
SIOLIQ pIepue)§ “9[eds A[JIUOW Ul oIk SUINAI [y sporad sjduresqns omy ojut opduwes 1o pIAIp I “600T 1€ JQUI0(T 0} €86 T ATenue[ WOIf I8 BILP SUINJAI puny Jedk-|
juanbasqns ‘gOOT ‘1€ 10qUIAA 0} Z8GT ‘T ATenuef woiy st eyep sSuipjoy oy jo opduwres Ino aourg "oseafar sFUIp[oy ay) Jo Aep dy) WOIJ SUINJAI JedA-| juenbasqns yoen om
‘uay, "porrad 1eak-1 oures oy Surmp pasesyar surodar sSurpjoy 1ayjo yim Surredwiod £q sapumb ojur spuny [emynu o[duwres YUeI oA\ “pung 3y} Ul p[ay S}O0IS JO IaqUInu [2)0)
ay) Aq suInjar pa)snipe-yYsu UBIPAW JAOQE )IM PUNnj oY) Ul s)D0)s Jo Jaquunu ay) SUIpIAlp Aq j1oda1 s3uIpjoy puny [enynu yoea Joj 2INSLall 0TI SSO[—UIM INO dJR[NI[ED M

(% v0°0) £0°0

(% T0'0) %600
(% T0'0) T0'0—

(% +0°0) 10°0—

(% 20'0) «11°0
(% T0°0) TO'0—

(% S0°0) x0€°0

(% T0'0) %90°0
(% 20'0) 000

(% T0°0) xTT0

(% 10°0) «01°0—
(% 10°0) 00—

(mo[—y3y) | a[pumb pue
G o[nuInb usamiaq douIPIq

(oner sso[—urm

3samo]) T 9[nuInb sso[—urp

Z omumb sso[-uIp

(95) (s99y 1014e)
WINJaI PAzZIey

(%) urmax
paseq-s3uIpjoy

(9) uimai pasnlpe
“jrewyouaq M I10d

(%) (1opowt
J10)oeJ-10j) eydry

panunuod 9 Jqe],

pringer

as



The win—loss ratio as an ability signal of mutual fund managers... 327

3.2.5 Standard deviation of stock performances in a fund

Another method of controlling for the number of stocks in a fund or fund size is to use
the standard deviation of stock performance in a fund. Small funds may have a high
standard deviation of stock performance in their holdings, and our win—loss ratio may
be influenced by such volatility. In addition, Brown et al. (1992) argue that dividing
performance measures by standard deviation is a sufficient “back of the envelope”
method of correcting for survivorship bias.

We divide our win—loss ratio by the standard deviation of the win—loss indicator (1
or0)ina fund.!0 Here, we modify our measure to form a “win-loss ratio Z-score.”
This Z-score measure yields similar results to our original win—loss ratio, indicating
that the effect of standard deviation is not large enough to change the original results.
The results with the Z-score measure are available upon request.

3.3 Alternative measures of the win-loss ratio

Thus far, we have used the above median performance as the criterion of good per-
formance, but the line does not have to be drawn at the 50th percentile. Recall that
holdings data may be thought of as repeated draws of stocks, and the line can be drawn
at other, higher percentiles. It is also difficult for a manager to hold many stocks above
the higher percentile simply by chance. In contrast, if our measure is merely capturing
a specific (unknown) factor related to the median, a change in the percentile as the
criteria would eliminate the prediction power of the win—loss ratio measure. In this
section, we use the upper 75th percentile as the bar and calculate the number of stocks
above this bar. There is a trade-off in raising the bar too high, such as to the 99th
percentile, as there would not be as many stocks in each fund that are above such an
extremely high bar.

We compute the number of stocks that are above 75th percentile in each fund and
normalize them by the total number of stocks in the fund. Then, we rank them by this
alternative win—loss ratio measure quintile and report 1-year subsequent returns. The
results are reported in Table 7.

We observe a similar pattern as in the earlier results using the 50th percentile as the
criteria. High win—loss ratio funds, measured by the 75th percentile cutoff point, have
higher risk-adjusted returns. The magnitude of the differences from the low win—loss
ratio funds is also similar to that in Table 2, which uses the 50th percentile or median
as the cutoff criteria. Thus, our empirical results are not sensitive to the cutoff point
for the win—loss ratio measure.

3.4 Fund expenses/fees and our win-loss ratio measure

If investors believe that some fund managers have good stock-picking ability, the fund
sellers may charge higher fees to investors. In other words, a fund seller can extract

10 Dividing by the standard deviation of returns is not a feasible option, as the numerator is a binomial
number. The scale and the distribution of the numerator and the denominator would be different, yielding
results dependent upon the numerator or the denominator alone.
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Table8 Expense ratios and management fees for sample mutual funds sorted by our win—loss ratio measure

Expense ratios (annual) (%) Management fees (annual) (%)
Win-loss quintile 5 1.50 0.83
(highest win—loss ratio)
Win-loss quintile 4 1.37 0.79
Win-loss quintile 3 1.32 0.78
Win-loss quintile 2 1.33 0.77
Win-loss quintile 1 1.38 0.78
(lowest win—loss ratio)
Difference between 0.12* (0.02 %) 0.05* (0.01 %)
quintile 5 and quintile 1
(high-low)

We calculate our win—loss ratio measure for each mutual fund holdings report by dividing the number of
stocks in the fund with above median risk-adjusted returns by the total number of stocks held in the fund.
We rank sample mutual funds to quintiles by comparing with other holdings reports released during the
same 1-year period. For each win—loss quintile, we report the average expense ratio and management fee
acquired from the CSRP Mutual Fund Data. Note that expense ratios and fees are annualized. Our sample of
the holdings data is from January 1, 1982 to December 31, 2008. Standard errors of the difference between
ratios/fees for the highest win-loss quintile and for the lowest win-loss quintile are in parentheses. The
differences in coefficients significant at the 1 % level are marked with *

rent from investors when investors are lured by some signals (such as reputation) from
the fund manager. In an extreme case, the seller may increase the fees to a level such
that the net return of a renowned fund is the same as the net returns of other funds.'!
In this subsection, we examine the relationship between our win—loss ratio measure
and mutual fund fees. To measure the size of the fees, we use the expense ratio and
management fees acquired from the CRSP mutual fund database. Since expense ratio
data are annual data, we employ an annual average of our win—loss ratios and merge
them with the fund fees data.

Table 8 reports the expense ratios and management fees by win—loss ratio quintiles.
These fees are on an annual basis as a percentage of the fund assets. We see a slight
increase in mutual fund fees as we move toward higher win—loss ratio funds. However,
the difference is about 0.1 % per year, which is a fraction of the additional risk-adjusted
returns generated by high win—loss ratio funds. Note that we observe approximately
2-4 % additional annual risk-adjusted returns in Table 2 for high win-loss ratio funds.
This result suggests that fees in practice are not adjusted for our measure of fund
manager’s stock-picking ability. We also examine whether the after-fee fund returns
from the CRSP mutual fund database differ from the returns before fees. The two
returns share almost identical variations, as documented in Kacperczyk et al. (2008).
Our results are also consistent with Bailey et al. (2011) who find that fund investors
have substantial behavioral biases in fund selections. These results are not consistent,
however, with the rational expectation model of Berk and Green (2004). It may be

1 This type of rent-seeking behavior would be stronger for hedge funds, which are not regulated and face
less competition from each other.
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that funds do not charge differential fees when investors cannot easily distinguish luck
from actual stock-picking ability.

3.5 Other fund performance predictors and our win-loss ratio measure

In this subsection, we compare our win—loss ratio measure with other mutual fund
performance predictors suggested in the literature. We select mutual fund performance
indicators that can be readily derived from our sample. Kacperczyk et al. (2005) find
that the high industry concentration of a fund is a predictor of future performance. They
measure the concentration of a fund on a specific industry and develop a measure called
the Industry Concentration Index (ICI). Cremers and Petajisto (2009) and Petajisto
(2013) define the Active Shares Ratio, which measures the deviation of a fund holding
from various stock market indices. They find that a higher Active Shares Ratio is linked
to better performance. Kacperczyk et al. (2008) introduce the Return Gap, which is the
variation in the difference between realized fund returns and holdings-based returns.
They demonstrate that the Return Gap is positively correlated with future performance.

The ICI measure can be calculated from the Thomson Mutual Fund Holdings
Data, and we follow the industry definitions in Kacperczyk et al. (2005). The Active
Share Ratio data are directly downloaded from Antti Petajisto’s website: http://www.
petajisto.net/data.html. The Return Gap is obtained by subtracting holding-based
returns from realized returns, which we use in earlier tables in this paper.

First, we calculate the Pearson correlations among those three performance indi-
cators and our win—loss ratio measure. Next, we sort our funds by our win—loss ratio
quintiles, and then compute the averages of other performance indicators for each
quintile. Table 9 reports the results.

Panel A of Table 9 indicates that our win—loss ratio measure has a correlation of
6.08 % with the ICI, 8.46 % with the Active Share Ratio, and 3.35 % with the Return
Gap, respectively. These are all significant at the 1 % level, but are not unexpectedly
high given our large sample size (between 22,782 and 31,361). Note that the ICI and
the Active Share Ratio have the highest correlation of 27.79 %, while the ICI and the
Return Gap have the lowest (insignificant) correlation of 0.19 %. Panel B of Table 9
also indicates that our win—loss ratio measure is related to other predictors of fund per-
formance. Win—loss quintile 5, the highest win—loss ratio funds, has the highest ICI, the
highest Active Share Ratio, and the highest Return Gap. These positive relationships
with other indicators of performance suggest that our win—loss ratio measure may
be another way of capturing underlying managerial skill. Still, the relation between
other indicators and our measure is not completely monotonic, suggesting that our
measure is not a mere reflection of those other indicators. Also, the magnitude of the
indicators is rather similar across quintiles 1—4, while there is a considerable jump in
quintile 5. As we argue in the previous sections, most of skilled managers would be in
this quintile and, as a result, other skill indicators (ICI, Active Share Ratio, and Return
Gap) would be most prominent as well.

To further examine whether our win—loss ratio measure adds significant predictive
power to those provided by other performance indicators suggested in the literature, we
run the univariate and multivariate regressions of fund performance on the performance
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Table 10 Fund performance prediction by performance predictors: a horse race

Panel A: Univariate regression on Carhart’s (1997) four-factor alpha

Dependent variable: Carhart four-factor alpha

Win-loss ratio 0.005* (17.77)

Industry Concentration Index 0.006* (11.22)

Active Shares Ratio 0.001 (2.89)

Return Gap —0.015 (—1.02)
Observations 31,361 31,361 22,782 29,343

Panel B: Univariate regression on Daniel et al.’s (1997) benchmark-adjusted return

Dependent variable: Daniel et al.’s benchmark-adjusted return

Win-loss ratio 0.010* (11.66)

Industry Concentration Index 0.006* (3.70)

Active Shares Ratio —0.002 (—2.33)

Return Gap 0.351%* (4.73)
Observations 31,264 31,264 22,758 29,266

Panel C: Multivariate regression on Carhart’s (1997)
four-factor alpha (1st column) and Daniel et al.’s
(1997) benchmark-adjusted return (2nd column)

Dependent variable: Carhart four- Dependent variable: Daniel
factor alpha et al.’s-adjusted returns
Win-loss ratio 0.005* (14.51) 0.016* (15.14)
Industry Concentration Index  0.005* (6.06) 0.002 (1.05)
Active Shares Ratio 0.001 (0.20) —0.003* (=3.79)
Return Gap —0.044 (-2.33) 0.355* (3.65)
Observations 21,640 21,620

We test the explanatory power of various fund performance predictors with the following equation:

Fund Performance; ; = o + 1 - WinLoss_Record; ;|
+p2 - Industry_Concentration_Index; ;1 + B3 - Active_Shares_Ratio; ;1
+PB4 - Return_Gap; ;1 + & ¢

We measure the performance predictors for each mutual fund holding 7and track 1-year subsequent fund
performances from the measurement date. Fund Performance is measured with Carhart’s (1997) four-factor
alpha in panel A and the first column of panel C and with Daniel et al.’s (1997) benchmark-adjusted returns
in panel B and in the second column of panel C. Standard errors are corrected for clustering by 7 and 7. ¢
values are in parentheses and coefficients significant at the 1 % level are marked with *

indicators. Panel A of Table 10 reports the results of the univariate regressions for the
risk-adjusted fund performance measured by the Carhart (1997) four-factor alpha,
while panel B presents the results for the Daniel et al. (1997) benchmark-adjusted
return. The results suggest that our win—loss ratio and the ICI (as well as the Return
Gap, but only for panel B) in 1 year are significantly correlated with the risk-adjusted
fund performance in the next. The # value (17.77 in panel A and 11.66 in panel B) for
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the coefficient is highest for our win—loss ratio, suggesting that our measure in 1 year
has the strongest correlation with the risk-adjusted fund performance in the next. The
ICI has the next strongest correlation with a ¢ value of 11.22 in panel A and 3.70 in
panel B. Panel C provides the results for the multivariate regression. We regress the
subsequent year’s fund performance on the previous year measures of the win—loss
ratio, the ICI, the Active Shares Ratio, and the Return Gap. Again, our win—loss ratio
measure is the winner. Its ¢ values are the highest with 14.51 for the Carhart (1997)
four-factor alpha and 15.14 for the Daniel et al. (1997) benchmark-adjusted return.
The z-value for the ICI is the next highest with 6.06 for the Carhart (1997) four-factor
alpha, but interestingly its # value is only 1.05 and is insignificant for the Daniel et al.
(1997) benchmark-adjusted return. Instead, the Return Gap has a significant ¢ value
(3.65) for the Daniel et al. (1997) benchmark-adjusted return, while the Active Share
Ratio has a significant, but negative ¢ value (—3.79). Both the Return Gap and the
Active Ratio are not significant for the Carhart (1997) four-factor alpha.

The coefficients for the win—loss ratio are also economically significant. Panel C in
Table 10 indicates that a 1 % higher win—loss ratio is related to a 0.005 % higher
monthly (0.06 % annual) Carhart (1997) four-factor alpha and a 0.016 % higher
monthly (0.19 % annual) Daniel et al. (1997) return. Note that in Table 1, the highest
win—loss ratio quintile has an average ratio of 76 %, but the lowest win—loss ratio quin-
tile has an average ratio of 29 %. The difference (47 %) between two quintiles would
then be related to a 0.235 % (0.005 % x 47) monthly (2.82 % annual) difference in
the Carhart (1997) four-factor alpha and a 0.752 % (0.016 % x 47) monthly (9.024 %
annual) difference in the Daniel et al. (1997) returns. In sum, our win-loss ratio mea-
sure provides a consistently stronger prediction of the risk-adjusted performance of
actively managed equity mutual funds, and provides significant predictive power even
after controlling for other performance indicators suggested in the literature.

We also investigate whether our win—loss measure is related to the recent findings
of Amihud and Goyenko (2013). They find that the R? of fund returns to asset pricing
factors is an indicator of future performance. The R* measure is derived from the past
24-month fund returns and predicts the next month’s return. We confirm that including
this R? variable in the regression does not change our results in Table 10. The results
are available upon request.

4 Conclusion

We develop a win—loss ratio measure of fund manager skill by calculating the number
of above median performing stocks in each mutual fund holdings report. Our logic is
that a fund holding can be thought of as repeated draws of stocks to achieve higher
risk-adjusted returns in the portfolio level, and it is not likely for fund managers to
select many above median performing stocks in the fund holdings by chance.

We find that our win—loss ratio measure predicts future fund performance very
well. Mutual funds with higher win—loss ratios earn higher risk-adjusted returns,
measured by the Carhart (1997) four-factor model alpha or the Daniel et al. (1997)
benchmark-adjusted return. Our measure is free from look-back bias. As such, a rel-
atively uninformed investor can use our measure to identify skilled fund managers.
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Our results are not driven by fund size, the number of stocks in a fund, or survivorship
bias, and our win-loss ratio measure predicts variations in future risk-adjusted fund
returns that are not fully captured by traditional fund performance measures. We also
find that our results hold throughout the sample period, indicating that the results are
not a time-specific phenomenon. We determine that our measure is correlated with
other indicators of future fund performance suggested in the literature. Our results
strongly indicate, however, that our win—loss ratio measure provides a better predic-
tion of the risk-adjusted fund performance, and has significant predictive power even
after controlling for other performance indicators.

In addition to its predictive power, one advantage of our measure is that it is based
on a different type of information when compared to the traditionally used, past fund
returns data. Fama and French (2010), and Barras et al. (2010) confirm that even with a
long series of fund returns data, it is difficult to identify skilled fund managers. Cross-
sectional data, such as holdings reports, can provide important information missing
in the past fund returns data. Thus, our research hopes to shed additional light on the
noisy process of detecting the true stock-picking ability of mutual fund managers.
French (2008), for example, finds that investors spend 0.67 % of the aggregate value
of the market each year searching for superior returns.
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