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ABSTRACT

There is a general perception that a fund must be in the top quartile for several years to outperform
a benchmark, such as the S&P 500, in the long run. This superior performance may lead notoriety
amongst investors and growth in Assets Under Management (AUM). We explore if funds that take
on more risk stay in the top quartile compared to those that take less risk. We collect data and
create 4,000 bootstrap-simulated funds that invest in four different return strategies and levels of
risk. We examine fund return, AUM, and quartile rankings annually to show that if a fund’s goal
is to achieve higher AUM, it should aim to be in the 1st quartile every year.
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INTRODUCTION

The goal of investment fund managers is to produce superior risk-adjusted returns to their
investors. When a manager successfully achieves this goal, the assets under management (AUM)
tend to grow. Some managers may close their funds to new investors, however, most money
managers prefer to have a larger AUM to less in order “to capture the attractive economies of scale
that the business offers!. This AUM growth can be achieved in two ways: by earning superior
returns or by bringing in new investor capital into their funds. Managers attract this new capital by
exhibiting superior performance compared to their peers. Investment funds vie to be ranked first
among thousands of funds on the market and aim at least to be in the top, or 1st, quartile (the top
25th percentile). Clients exit when performance falls below the top quartile and a floundering fund
can find itself with a disappearing clientele. This winner-takes-all approach can be seen in the
mutual fund industry where the market is concentrated among the top ten fund managers.

Howard Marks of Oak Tree Capital in Los Angeles has been a critic of investors who chase high
returns. He proposes that attempting to achieve a superior long-term record by stringing together
a run of top-decile years is unlikely to succeed. [22] agrees: “When you’re looking at a fund’s
quartile, you’re looking at history. If you can, it’s usually best to take the long view when investing.
Thus, five- and 10-year quartile returns should give you a better feel for how a fund has performed.
Long-term quartile returns tend to average out anomalies, such as a bad year, an out-of-favor
investment approach, and the like.”

In this paper, we investigate the assumptions of conventional investors and examine which funds
will be “winners” and “losers” over the long term. We analyze funds with different strategies and
levels of risk and identify the funds that rank in the top quartile over 10, 30, and 60 years. Our
results indicate that if a fund aims to achieve higher AUM, it should aim to be in the 1st quartile
every year. However, if a fund aims to win the quartile race and be in the 1st quartile over a long
period, aiming for consistent performance in the 2nd quartile every year is a safer bet. Our findings
add to the literature by examining the endurance of fund performance when adopting strategies
with varying degrees of risk. Our results indicate that the most-risky funds gain higher returns, but
less-risky funds have a higher probability of ranking in the 1st quartile. This research supports the
fund strategy proposed by Howard Marks—invest for slightly above average performance for top
performance in the long run.

Our paper is structured as follows, Section 1 introduces our study, Section 2 provides an overview
of the literature on fund strategy, fund performance and fund flows, Section 3 discusses the
Methodology and Data used in the paper, segment them into quartiles and assess performance and
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probability of being in the top-quartiles, Section 4 discusses our main findings, and Section 5
concludes.

LITERATURE REVIEW

Fund Strategy and Performance

Many studies explore the relationship between fund strategy and performance [4] [6] [13] [18]. [6]
examines the past and present performance of UK pension funds and find that funds in the top
quartile are more likely to remain in that quartile than if by chance. For growth-oriented mutual
funds, they find that mid-year losers are more likely than mid-year winners to experience increased
fund volatility later in the annual assessment period. This finding may stem from investment in
riskier assets to chase higher returns. The performance-related component of fund manager
compensation may also encourage fund managers to take excessive risk [18]. We create a model
that incorporates strategies with different levels of risk to determine which strategy has a higher
return and performance.

Persistence, Fund Flow and Performance

Investors may invest in funds that have performed well in the past because they believe that they
will perform well in the future. This ‘persistence of performance’ has been studied extensively in
the literature, and studies fund that this holds in the short-term for both hedge funds and mutual
funds. For hedge funds, maximum persistence is more evident in the short-term [1] [2]. This
finding also holds for mutual funds [5] and may stem from investors using “hot hands” strategies
or other types of prevalent investment strategies [7] [11] [13]. This short-run persistence may be
more pronounced for small cap/growth funds [15]. Additionally, for mutual funds, past
performance may also predict future risk-adjusted performance [10]. This may also hold in the
long-term, where [24] finds that mutual fund persistence holds for multi-year periods and that
flow-related buying increases stock prices.

Several studies have examined fund flow behavior based on fund performance. [3] propose that
fund flows can act as a benchmark to assess returns, flows, and performance. They find that fund
flows have a rational response to past performance, even when performance is inconsistent, and
that fund managers do not outperform the passive benchmark on average. Fund flows can be
affected by participation costs, where mutual funds with higher participation costs tend to be more
concentrated in higher performing funds compared to lower cost mutual funds [14]. Fund flows
may also be affected by residuals, such as in [16], where he finds that when a fund experiences a
negative residual in its most recent period, the fund’s growth rate decreases by 0.35%. This also
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been investigated by [19], where they provide evidence supporting a convex relationship between
past returns and fund flows in mutual funds that shift strategy after poor performance. Poorly
performing funds that replace their managers have less fund outflow than funds that retain
management [8]. Fund outflows may be affected by the tax considerations of investors [17]. [17]
find that individual investors may tend to hold onto funds that have increased in value and sell
funds that have lost value. We examine fund flows through by creating four funds with varying
levels of risk to determine which will funds will have higher AUM.

DATA AND METHODOLOGY

Because management fees and manager performance compensation are tied to AUM, we assume
that every manager in our analysis is trying to maximize AUM at any given point in time. In our
paper, we assume that there are four fund types based on manager strategy: high risk—high return
(“most risky”), medium risk—medium return (“risky”), low risk—low return (“less risky”), and least
risk—least return (“least risky”). When a manager follows the most-risky strategy each year, the
manager is implicitly aiming to be in the top quartile in that year. Our primary goal in this paper
is to test if a manager who adopts a top-quartile strategy ends up in the top quartile after several
years. Second, based on the fund’s recent performance, investors either add or withdraw capital
from the fund. We assume that the recent two-year performance impacts a fund’s net inflow.

Data

Since we assume that a manager follows one of four strategies (most risky, risky, less risky, and
least risky) to stay in the top quartile, we identify an appropriate asset class that mirrors the
manager’s strategy. We use the following four representative assets in our model. For all asset
classes, we use data for a 39-year period from January 1, 1979 to January 1, 2018. However, the
reader is free to choose a different asset class in the model.

Most Risky: Russell 2000 Price Index, annual, not seasonally adjusted, average aggregation
method. The data for this index is obtained from the Federal Reserve Economic Database (FRED).?
The Russell 2000 Index measures the performance of the small-cap segment of the US equity
universe. It is a subset of the Russell 3000 Index and includes approximately 2,000 of the smallest
securities based on a combination of their market cap and current index membership. The Russell
2000 represents approximately 10% of the US market.

Risky: Russell 1000 Price Index, annual, not seasonally adjusted, average aggregation method.
The data for this index is obtained from FRED. The Russell 1000 Index measures the performance
of the large-cap segment of the US equity universe. It is a subset of the Russell 3000 Index and

2 Russell 2000 and 1000 Price Index from the FRED https://goo.gl/2u6LpZ




includes approximately 1,000 of the largest securities based on a combination of their market cap
and current index membership. The Russell 1000 represents approximately 90% of the US market.

Less Risky: 10-year constant maturity Treasury bond. The data is sourced from Professor Aswath
Damodaran’s website at NYU.3 The underlying data is obtained from FRED. Treasury bond return
includes coupon and price appreciation.

Least Risky: 3-month Treasury bill. The data is sourced from Professor Aswath Damodaran’s
website at NYU. The underlying data is obtained FRED.

Methodology

We use a seven-step process to decide if a fund manager following a specific strategy for several
years can be expected to be in the top quartile. First, the annual return, R+1, of an asset class is
defined using Equation 1.

P,-P

Ru=" (o)

t
Where

R.,; is fund's return, before fees, at time t+1,
P, isindex value at t+1, adjusted for any dividends and stock splits, (1)
P, is index value at t, adjusted for any dividends and stock splits,
4 is fund's normally-approxinated mean anual return, and

o is fund's standard deviation of annual return.

Second, mean ( # ) and standard deviation ( o ) for each asset class are derived using curve fitting

to a normal distribution. Annual return distributions (actual and fitted to a normal distribution)
based on Ri+1 are shown in Figure 1.

3 10-year T-bond and 3-month T-bill return data from Professor Damodaran’s website: https://goo.gl/fQWb1C




Figure 1: Histogram of Annual Returns from 1979 to 2018 for Four Asset Classes
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“Most risky” Russell 2000 small-cap stocks are approximated to have normally distributed annual
returns with a £ =10.35% and & = 14.73% (annualized risk). Likewise, “Risky” Russell 1000

large-cap stocks have a ¢4 =9.68% and & = 13.44%, less risky”” 10-year Treasury bonds have a
H =7.82% and & = 10.17%, and “least risky” 3-month Treasury bills have a # =4.53% and

o =3.65%. We plot the probability density function for the four strategies in Figure 2 and confirm
that the four asset classes conform to four distinct risk-return profiles. One can choose a different
set of asset classes in our model as long as they represent four distinct risk-return profiles.

Third, we use historical annual returns from January 1, 1979 to January 1, 2018 for the four
strategies. Each year results in a 1 (row, year) x 4 (column, strategy) matrix of annual returns.
Then, by using bootstrap with replacement methodology, we create a matrix with 240,000 (1,000
funds x 4 strategies x up to 60 years) annual returns for further analysis. Summary annual returns
for the four strategies are shown in Table 1.



Figure 2: Probability Density Functions for Four Type of Funds
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Table 1: Probability Density Functions for Four Type of Funds

Most Risky Risky Less Risky Least Risky
N 60,000 60,000 60,000 60,000
Mean 10.27% 9.64% 7.74% 4.50%
Median 12.99% 11.84% 8.20% 4.64%
StdDev 14.46% 13.26% 10.02% 3.59%
Skewness 0.25 (0.68) 0.25 0.62
Kurtosis 1.06 (0.08) (0.29) (0.17)

This table reports the probability density functions for the four types of funds, which are Most Risky, Risky, Less

Risky, and Least Risky. The table also summarizes the annual returns for each of the four strategies.




Fourth, we rank all 4,000 funds in each year based on the simulated annual returns and place them
in four quartiles. The 1st quartile contains the best-performing 1,000 funds in that year, and 4th
quartile contains the worst-performing 1,000 funds. Fifth, we assume that investors react to fund
performance. We assume that fund inflows linearly respond to a fund’s performance in the most
recent two-year period as shown in Table 2. For example, if a fund is in the 1st quartile two years
before (t - 2) (i.e., Qi(t-2) = 1), where i, fund number, is between 1 and 4,000, and in the 2nd
quartile last year (t - 1) (i.e., Qi(t-1) = 2), then that fund is in 12 bin and gains 20% net inflow. We
denote this 20% as Di(Qi(t-2), Qi(t-1)) and refer to it as fund i’s drawdown, or net inflow, after
being in the quartiles, Qi(t-2) and Qi(t-1), during the past two years. A positive Di(Qi(t-2), Qi(t-
1)) indicates fund inflows, and a negative value indicates fund outflows. Similarly, a fund in 4th
quartile for two years in a row (44 bin) loses 30% of assets due to outflows. This linearity
restriction can be easily relaxed by changing values in Table 2. We have not found a systematic
model in the literature that provides a specific framework for creating fund flows that we can use
in Table 2. Therefore, we develop a framework to accommodate a relationship that exists between
fund flows and fund past performance. This framework can also accommodate convex relationship
as suggested by [16] [8] [23] [19] and [14].

Table 11: Drawdowns of Funds

Last two rankings Drawdown Last two rankings Drawdown
Qi(t-2), Qi(t-1) Di«(Qi(t-2), Qi(t-1)) Qi(t-2), Qi(t-1) Di(Qi(t-2), Qi(t-1))
11 30% 31 10% (same as 13)
12 20% 32 0% (same as 23)
13 10% 33 -10% (same as 24)
14 0% 34 -20%
21 20% (same as 12) 41 0% (same as 14)
22 10% (same as 13) 42 -10% (same as 24)
23 0% 43 -20% (same as 34)
24 -10% 44 -30%

This table reports the drawdowns used in the model for each of the rankings. We assume that fund inflows linearly
respond to a fund’s performance in the most recent two-year period. For example, if a fund is in the 1st quartile two
years before (t - 2) (i.e., Qi(t-2) = 1), where i, fund number, is between 1 and 4,000, and in the 2nd quartile last year
(t-1) (i.e., Qi(t-1) = 2), then that fund is in 12 bin and gains 20% net inflow. We denote this 20% as Di,t(Qi(t-2), Qi(t-
1)) and refer to it as fund i’s drawdown, or net inflow, after being in the quartiles, Qi(t-2) and Qi(t-1), during the past
two years. A positive Di,t(Qi(t-2), Qi(t-1)) indicates fund inflows, and a negative value indicates fund outflows.
Similarly, a fund in 4th quartile for two years in a row (44 bin) loses 30% of assets due to outflows.

The AUM of a fund at t + 1 is denoted as AUM1 and explained in Equation 2. AUMt+1 depends
on the AUM at t, return Ri+1, and the drawdown at t + 1. In addition, we impose a condition that
the sum of all drawdowns is 0, as shown in Equation 3. During the first two years (i.e., t = 1 and




t = 2), since investors do not have the past two year’s returns, we assume that Di(Qi(t-2), Qi(t-1))
=0 forall i.

AUM,, = AUM, x(1+ R, )x(1+ D, (Q(t-2),Q (t-1))) 2
2.2.D(Q(t-2),Q,(t-1)=0 3)

Sixth, we compute every fund’s AUM growth G, as shown in Equation 4, rank all 4,000 funds by
Gt+1 each year, and place them in the appropriate quartile (i.e., 1, 2, 3, or 4) for every year.

t+1

():LS\:/;H _1] =R.,+D,(Q(t-2),Q((t-1) +(Rt+1 xD, (Q(t—-2),Q(t _l))) “)

Finally, we compute geometric annual growth of AUM, denoted as GRm, using Equation 5 for each
of the 4,000 funds, where m = 1 to 4000, and N is the number of years in the window of analysis.
We studied the fund returns for N = 10, 30, and 60 years.

1
N
SR, =[AUMt=N _1] o ©)

The cumulative ranking is computed based on GRn at the end of N years. The top 1,000 funds
based on this cumulative ranking are classified as 1st-quartile funds (or winners). Likewise, the
bottom 1,000 funds based on this cumulative ranking are 4th quartile funds. We observe the
strategy followed by all 4,000 funds based on the cumulative rankings.

RESULTS

In this section, we summarize the results for a 10-, 30-, and 60-year analysis window. For lack of
space, we eliminate 10- and 30-year analysis results sometimes. We find the average cumulative
quartiles for all 4,000 funds in the presence of drawdown. Ranking in the 1st quartile indicates that
the fund’s cumulative ranking is in the top 1,000 (winners). Likewise, ranking in the 4th quartile
indicates that the fund’s cumulative ranking is in the bottom 1,000. Similarly, we find the average
cumulative quartiles for all 4,000 funds in the absence of drawdown. In the absence of drawdown,
the investor is not sensitive to past two-year fund performance (i.e., Dit(Qi(t-2), Qi(t-1)) = 0 for i).

First, we found, to our surprise, that the fund quartile rankings do not change significantly in the
presence of drawdowns. Before running our tests, we expected the rankings to be different because
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drawdown and return can produce a compounding effect (i.e., Dit(Qi(t-2), Qi(t-1)) X Ri+1).
However, we find that when drawdown profile is linear, the aggregate quartile rankings are
similarly linear. By contrast, a non-linear drawdown profile can achieve any quartile ranking
profile.

Second, we show that, in aggregate, funds that follow most-risky strategy tend to rank in the 1st
quartile in the long run. When the window of analysis is only 10 years, the mean quartile for risky
and most-risky funds are similar (2.1 vs. 2.04 in the presence of drawdown and 2.11 vs. 2.03 in
the absence of drawdown). However, when the window of analysis is expanded to 60 years, the
most-risky strategy tends to be a winner. So, as time progresses, the most-risky fund is more likely
to be in the 1s' quartile. From this result, one can conclude that a fund that is going to adopt a risky
strategy needs more time to prove results. Even a 10-year window is insufficient for compelling
fund performance for investors. Similarly, as time progresses, the least-risky fund is more likely
to be in the 4th quartile as the aggregate cumulative average quartile for least-risky funds changes
from 3.48 over a 10-year window to 3.9 over a 60-year window, suggesting that a least-risky fund
is almost guaranteed to be in the 4th quartile after 60 years.

Since the introduction of drawdowns has is no significant difference in the results, going forward
we show only results in the presence of drawdown. Results without drawdown (which are less
realistic) are available upon request from the authors.

Third, we find the annualized geometric return by fund type, with drawdown, after 60 years. The
results indicate that the most-risky fund has the highest annual geometric return at 9.68% followed
by the risky fund at 9.32%, the less-risky fund at 7.27%, and the least-risky fund, which has the
lowest annual geometric return at 3.96%.

Fourth, we find that although, in aggregate, funds that follow a most-risky strategy tend to be in
the 1st quartile in the long run, individually, a fund that follows a risky strategy has a higher
probability (40.7% without drawdown and 39.7% with drawdown) of staying in the 1st quartile
than a fund that that follows a most-risky strategy (35.9% without drawdown and 38.6% with
drawdown). This counterintuitive result supports Howard Marks’s assertion that a strategy for
achieving superior long-term performance by aiming for a run of top-decile years is unlikely to
succeed. Instead, a fund needs only to be slightly above average in order to be considered a top
performer in the long-run. Interestingly, a fund that follows a risky strategy has almost the same
probability of staying in the 4th quartile as a fund that follows a most-risky strategy (23.2% with
or without drawdown). Put simply, a fund that aims to be in the top quartile every year by following
a most-risky strategy has at the end of 60 years a lesser probability of staying in the 1st quartile,
and the same probability of staying in the 4th quartile, as a fund that follows a risky strategy.

Fifth, when funds aim for the 1st quartile, they run the risk falling below average instead. We find
that for all fund types, as funds increase risk profile and aim to be in the 1st quartile, the slope,
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which measures the probability of falling below average, is negative. In addition, a most-risky
fund type has a steeper slope than a risky fund type. This result again illustrates the point that, in
the long run, aiming for 1st-quartile returns is riskier than aiming for the 2nd quartile. To
summarize, a fund that aims for the 2nd quartile every year has a higher probability of eventually
ranking in the 1st quartile than a fund that aims to be in the 1st quartile every year. Deterioration
of quartile rank over a longer window for most-risky firms can be explained by the findings of [9],
who finds that managers of aggressive funds must often invest in smaller, lesser-known firms to
achieve their objectives. Finding these “diamonds in the rough” may become more difficult as the
fund grows.

Finally, we find that aiming for the 1st quartile has one principal advantage—in aggregate; it
results in higher AUM. At the end of 60 years, a fund that aims for the 1st quartile will be able to
turn a $1 investment into a median value $258. However, a fund that aims for the 2nd quartile will
be able to reach a median value $201. If we use mean values, the difference is even more
substantial due to the outsized returns of a few 1st-quartile outliers. We conclude that if a fund’s
goal is to achieve higher AUM, it should aim to be in the 1st quartile every year. However, if a
fund aims to win the quartile race, aiming for the 2nd quartile every year is a safer bet.

Future research can extend this paper’s findings by creating equal-weighted portfolios that invest
in all four strategies equally to determine if such an equal-weighted portfolio with annual
rebalancing method as suggested by [20] may result in better quartile rankings. Future studies
might also examine volatility-managed equity portfolio that may lead to higher returns and
superior performance [12].

CONCLUSION

There is a general perception that to beat a benchmark, such as the S&P 500, in the long-run, a
fund must be in the 1st quartile for several years. In this paper, we explore if funds that take on
more risk are more likely to maintain 1st-quartile performance compared with those that assume
less risk. We also clarify the confusion that is often observed between a fund manager’s two routes
to stellar performance—grow AUM or stay in the 1st quartile over a long-time horizon. We show
that each goal requires a different strategy.

Assuming that a manager follows one of the four strategies (most risky, risky, less risky, and least
risky) to remain in the 1st quartile, we identify an appropriate asset class that mimics the manager’s
strategy and use monthly historical returns from January 1, 1979 to January 1, 2018 for four
strategies: Russell 2000 Price Index (most risky), Russell 1000 Price Index (risky), 10-year
constant maturity Treasury bond (less risky), and 3-month Treasury bill (least risky). This model

11



can also use a different set of asset classes in our model as long as they represent four distinct risk-
return profiles. Using bootstrap simulation with replacement methodology, we create a matrix of
240,000 annual returns (1,000 funds x 4 strategies x up to 60 years) for further analysis.

We show that if a fund aims to achieve higher AUM, it should aim to be in the 1st quartile every
year. However, if a fund aims to win the quartile race, then aiming for the 2nd quartile every year
is a safer bet. This finding supports the Howard Marks’s (1990) claim that a fund needs only to be
slightly above average in order to be considered a top performer in the long-run.
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