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Side-by-Side Management of Hedge Funds and Mutual Funds

Abstract

We examine situations where the same fund manager simultaneously manages mutual funds and
hedge funds. We refer to this as side-by-side management. We document 344 such cases involving 693
mutual funds and 538 hedge funds. Proponents of this practice argue that it is essential to hire and retain
star performers. Detractors argue that the temptation for abuse is high and the practice should be banned.
Our analysis based on various performance metrics shows that side-by-side mutual fund managers
significantly outperform peer funds, consistent with this privilege being granted primarily to star
performers. Interestingly, side-by-side hedge fund managers are at best on par with their style category
peers, casting further doubt on the idea that conflicts of interest undermine mutual fund investors. Thus, we
find no evidence of welfare loss for mutual fund investors due to exploitation of conflicts of interest.



Introduction

Agency relationships and the importance of providing incentives to overcome their
associated principal-agent problems are key tenets of modern economics. Many papers
in this area, dating back to Jensen and Meckling (1976)*, suggest linking the agent’s pay
to his performance as a remedy to agency problems. However, linking pay to
performance is ineffective when contracts are incomplete as agents try to “game” the
evaluation procedure to their advantage given their distorted incentives. Several studies
have uncovered evidence of such “gaming” in the mutual fund and hedge fund
industries.? These conflicts of interest can be either at the fund level or the fund family
level and it is fund investors (the principals) who are adversely affected by the distorted
incentives of portfolio managers (the agents).

In this paper, we study a unique setting within the asset management industry,
known as side-by-side management, where the same agent has simultaneously contracted
with two different principals, leading to the possibility of favoring one principal over the
other. Side-by-side management refers to the growing practice of having the same person
simultaneously managing mutual funds and hedge funds. This practice has recently come
under intense regulatory scrutiny because of the potentially conflicted interests of side-
by-side managers®: mutual fund managers are usually paid a small percentage of assets
under management, e.g., 1%, while hedge fund managers get a similar percentage of
assets under management plus a hefty performance bonus, e.g., 20% of the profits,
tempting an opportunistic manager to strategically shift returns to the benefit of hedge

fund investors and the detriment of mutual fund investors, though managers’ career



concerns may be a mitigating force against such gaming activity (see Chevalier and
Ellison, 1999).

In spite of the abundant attention paid to side-by-side management, there is
limited understanding about the effects of side-by-side management and little consensus
on what to do about it. Proposed actions on the part of regulators and legislators run the
gamut from simply forcing disclosure of side-by-side arrangements to an outright
banning of the practice.” Many in the money management industry contend that
without the potential rewards of running a lucrative hedge fund(s) dangled in front of
them, it will be extremely difficult to attract and retain the best portfolio managers.’
Moreover, fund companies claim that they take steps to ensure that the apparent conflicts
inherent in side-by-side relationships are not exploited.® In this paper, in addition to
documenting the extent of side-by-side relationships among money managers we look to
inform the debate by examining the performance consequences of side-by-side
management for investors.

We construct a unique dataset by combining the TASS hedge fund database from
Tremont and the HFR hedge fund database from Hedge Fund Research with the mutual
fund database from CRSP, looking for instances of the same manager appearing in the
mutual fund database as well as one or both of the hedge fund databases. We identify
344 side-by-side managers who manage a total of 693 mutual funds and 538 hedge funds
simultaneously, suggesting that side-by-side management is widespread.

Having identified a set of side-by-side managers, we examine the performance
implications of side-by-side management. We compare the performance of side-by-side

mutual funds against their peers, chosen on the basis of style and fund size. If the



apparent conflicts of interest are being exploited to the detriment of mutual fund
investors, we should observe that the mutual funds involved in side-by-side arrangements
significantly under-perform their peers. However, we find no evidence that this is so. In
fact our tests consistently show that side-by-side managers outperform their peers in the
mutual fund industry in terms of Carhart (1997) 4-factor alphas. The side-by-side
managers are able to generate alphas that exceed those of their peers by 9-14 basis points
per month (107-164 basis points per year) and highly statistically significant. It is also
interesting to note that this superior performance is net of expenses that are significantly
higher at most side-by-side mutual funds.

We also consider the possibility that, though side-by-side managers outperform
their peers, they still strategically allocate returns to the detriment of mutual fund
investors. To this end we compare the performance of side-by-side managed mutual
funds before and after the side-by-side relationship is in place and we find no significant
decline in performance following the instigation of a side-by-side relationship. But how
do our side-by-side managers perform as hedge fund managers?

We compare the performance of side-by-side hedge funds against that of peer
hedge funds chosen on the basis of primary strategy and fund size. We find no evidence
of out-performance on the part of side-by-side managers. Instead, our tests show that
side-by-side hedge fund managers are at best on par with their primary strategy peers,
based on 7-factor alphas (see Fung and Hsieh, 2004) or 6-factor alphas (see Agarwal and
Naik, 2004).

The combination of at best comparable performance on the hedge fund side and

out-performance on the mutual fund side is inconsistent with exploitation of conflicts of



interest. Rather it suggests that the curtailment of side-by-side management could be
quite costly to mutual fund investors. All of our results are confirmed in pooled time-
series cross-sectional regressions with alpha as the dependent variable, and other
robustness checks. Our results support the argument that side-by-side arrangements are
awarded to skilled managers for the purpose of retention. As further evidence along
these lines, we partition our sample of side-by-side managers based on their background
(began as a mutual fund manager or began as a hedge fund manager) and find that the
outperformance on the mutual fund side is driven by those managers that began their
careers as mutual fund managers and subsequently added hedge funds to their portfolios
of assets under management.

The paper closest in spirit to ours is Cici et al. (2006), who also consider the issue
of side-by-side management. = However, Cici et al. (2006) define side-by-side
management at the firm level while we define it at the manager level.” The potential
conflicts of interest in a side-by-side relationship are more acute when the same
individual manages both pools of money, and it is these instances that pique the interest
of the SEC and the popular press (see Atlas 2004). Interestingly, our results differ
substantially from those of Cici et al. (2006): while we show that side-by-side managers
routinely outperform their mutual fund peers, Cici et al. (2006) find the opposite.®

Another related paper is Agarwal, Boyson, and Naik (2006) who study the
performance of so-c al | ed *“ hedged mut ual funds?”
pursue hedge fund-type strategies such as long-short equity. They find that the
performance of hedged mutual funds is poor, except in those cases where the hedged

mutual funds are offered by companies that also offer hedge funds. More generally, our



paper relates to the literature that considers how delegated asset managers respond to
incentives introduced in Chevalier and Ellison (1997), who consider the incentives
stemming from the flow-performance relation of mutual funds, and Brown, Harlow and
Starks (1996) who focus on the risk-taking incentives of mutual fund managers.

Our paper makes several contributions. In spite of well-documented evidence that
managers in general respond to incentives, in our setting we find no evidence that side-
by-side managers strategically shift returns from mutual funds to hedge funds. It is likely
that managers fear a loss to reputation and/or that mutual fund companies take sufficient
steps to deter the strategic allocation of returns. We also contribute to the literature on
delegated asset management by focusing on a previously un-explored segment of the
money management industry: managers who simultaneously manage hedge funds and
mutual funds. To our knowledge, we are the first paper to identify these managers and
document their performance. Our evidence supports the idea that the privilege of running
a hedge fund is primarily granted to the most skilled mutual fund managers, especially
given that the superior performance we document is driven by managers whose careers
began in the mutual fund industry. However, It i's |l ess clear
skills translate to the world of hedge fund investing: our side-by-si de manager s*” h
funds are at best on par with their primary strategy peers. This evidence of specialized
skills in the money management industry is also novel.

The rest of our paper is organized as follows. Section 1 contains details on our
sample selection and performance measures. Section 2 describes and interprets our main

empirical results, and Section 3 presents robustness tests. We conclude in Section 4.



1. Matching Procedure and Performance Measures

1.1 Matching Procedure

We construct our sample of side-by-side managers by combining the TASS and
HFR hedge fund databases with the CRSP mutual fund database. The CRSP Mutual
Fund Database provides information on fund complex, monthly total net assets (TNA),
monthly returns, names and tenure of portfolio managers, and annual characteristics (e.g.,
expense ratio, 12b-1 fee, load, turnover ratio) for open-end mutual funds, including
defunct funds. The TASS and HFR Databases track information on about two thirds of
the hedge fund population. These databases provide comprehensive information on
monthly net asset value, fund inception date, start and end dates for performance report,
investment objectives, names of portfolio managers, leverage, compensation structure,
etc.

We merge the mutual fund and hedge fund databases by the names of portfolio
managers. Specifically, we create lists of unique mutual fund manager names and hedge
fund manager names, then combine them and look for matches. For each manager name
that appears in both mutual and hedge fund databases, we extensively cross-check the
employment history with several sources, e.g., Morningstar, mutual fund prospectus filed
with the SEC, the notes file provided by the hedge fund databases, and internet search to
ensure that the two names indeed refer to the same manager. We then examine the tenure
period for each manager as reported in the CRSP database and compare it to the hedge
fund start and end dates. If there is an overlap between the two reported periods, then we
classify the manager as a side-by-side manager, i.e., the manager simultaneously

managed at least one mutual fund and at least one hedge fund for a certain period of time.



We then go back to each respective database and identify which mutual funds and which
hedge funds she was ever a party to managing, either on her own or as part of a team and
look for time overlaps.

We define the side-by-side period as follows: for each side-by-side manager, we
compare her starting date as a mutual fund manager to the earliest starting date of the
hedge funds under her management. The later of the two dates is then used as the starting
date for the side-by-side management period. Similarly, we identify her ending date as a
mutual fund manager and compare it to the latest ending date of the hedge funds under
her management. The earlier of the two dates is then defined as the ending date for the
side-by-side management period.®

A limitation of our approach is that our hedge fund dataset is not a comprehensive
list of all hedge funds — no such dataset exists due to the nature of voluntary reporting by
hedge funds. Among the commercially available hedge fund databases, TASS/Tremont
(now owned by Lipper) and Hedge Fund Research (HFR) are the two largest. Each of
these covers roughly a third of the universe of hedge funds, with relatively little overlap
(see Agarwal, Daniel, and Naik, 2009). Therefore, we acknowledge that we are not
capturing the universe of side-by-side managers. "

From the CRSP mutual fund database we identify 10,097 unique portfolio
managers, ignoring the significd'ftomtheumber of
TASS and HFR hedge fund databases we identify 9,616 unique portfolio managers. The
initial round of name matching between the mutual and hedge fund databases produces
about 750 overlapping portfolio managers (potential matches) with nearly identical first

names/initials and identical last names. We then conduct extensive background checks to



eliminate any false matches using the following procedure: (1) Inaccuracy of portfolio
managers: We verify the accuracy of portfolio manager name and start/end dates with the
mutual fund prospectus. If the name is not listed on the prospectus as the portfolio
manager, then we exclude it from the matched sample. If there is any discrepancy on the
start/end date of the manager tenure with the fund between CRSP and the fund
prospectus, we revise the dates as recorded in the fund prospectus; (2) Discrepancy in
middle names: We eliminate fund managers from the matched sample if the bio files
reveal different middle names between the mutual and the hedge fund side; and (3)
Discrepancy in employment history and personal information: We also look for the
presence of any major discrepancies in past employment history and available personal
information (e.g., birth year, education, etc.).

The following is an example that illustrates the nature and extent of the
background checks required to verify the authenticity of our side-by-side managers. Mr.
Michael Jones is listed as the portfolio manager for three mutual funds: AXA Enterprise
Small Company Growth Fund (AXA), Touchstone Diversified Small Cap Value Fund
(Touchstone), and Evergreen Quality Income Fund (Evergreen). On the hedge fund side,
Mr. Michael Jones 1is listed as the portfolio manager for Clover MicroMax Fund LLC.
Further examination of the mutual fund prospectus reveals that the three mutual funds are
actually managed by three distinct Messrs. Michael Jones. The AXA fund is managed by
Mr. Michael D. Jones from Pilgrim Baxter & Associates; the Touchstone fund is
managed by Mr. Michael E. Jones from Clover Capital Management; and the Evergreen
fund is managed by Mr. Michael P. Jones from Mentor Investment Advisors. To

determine which Mr. Jones is the true match to the hedge fund side, we search Clover
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Micromax Fund LLC on the internet and find out that the investment advisor for the
hedge fund is Clover Capital Management. The company website'? lists Mr. Michael E.
Jones as one of the three portfolio managers for the Micromax Fund. The website also
has a bi o fMikeisSermoa\ide Pregiderit dncaSenior‘Portfolio Manager of
Federated Clover Investment Advisors. Along with managing the business activities of
the firm, Mike participates in the development of investment strategy, assists in portfolio
management and has a significant role in client communications. He received a B.A. in
Biology and Psychology from the University of Rochester, where he currently serves as a
Trustee.” The above information is consistent with the bio file for the Touchstone Fund
manager found on the Morningstar website. Hence, we determine that Mr. Michael E.
Jones is the true match and eliminate the other two Messrs. Jones from the matched
sample.

After eliminating false matches using the above procedure, we reduce the size of
the matched sample to 571 managers. For each matched manager, we then compare the
tenure periods on both the mutual and hedge fund sides to determine if there is any
overlap. Our final side-by-side sample consists of 344 managers simultaneously
managing 693 mutual funds and 538 hedge funds for at least one year during our sample

period."?

1.2  Sample Description
Summary statistics on the distribution of funds among managers can be found in
Panel A of Table 1. Mutual funds with several classes have had their classes combined

into a single observation. The average number of funds managed by a side-by-side
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manager in our sample is approximately 2 mutual funds and 2 hedge funds (median of 1
mutual fund and 1 hedge fund).

Panel B documents the time trend of side-by-side management. The evidence
suggests that many side-by-side arrangements were initiated recently (from 2000 to
2002). This three-year period saw 194 mutual funds, 149 hedge funds, and 98 managers
that began side-by-side arrangements.

Panel C groups the side-by-side mutual funds by investment objectives. The
investment objective with the largest number of side-by-side mutual funds is Equity
Growth (119 funds), followed by Equity Small Companies (84 funds), Equity Growth
and Income (53 funds), Equity Mid-caps (35 funds), Equity Aggressive Growth (31
funds), Asset Allocation Balance (26 funds), and Equity International Growth (23 funds).
These seven objective categories account well over 50% of the side-by-side funds in our
sample. It appears that side-by-side arrangements concentrate in growth oriented equity
funds.

In Panel D, we group the side-by-side hedge funds by TASS/HFR primary
strategies.* The primary strategy with the largest number of side-by-side hedge funds is
Long/Short Equity (297 funds), followed by Equity Market Neutral (55 funds), Fixed
Income (45 funds), Event Driven (40 funds), and Emerging Market (38 funds). These five
primary categories account for almost 90% of side-by-side hedge funds in our sample.

Table 2 provides detailed summary statistics for the mutual funds and hedge funds
involved in side-by-side arrangements. As shown in Panel A, there are a total of 215 side-
by-side mutual funds as of year-end 2005. The mean and median TNAs for these funds

are 859 million dollars and 188 million dollars respectively. The average turnover ratio is
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118.5%, the average expense ratio is 1.42%, and the average load is 2.27%."° This subset
of funds had a total of $185 billion under management as of the end of 2005. We also
compare side-by-side managed mutual funds with their style peers along different
dimensions. In comparing assets under management, turnover, and total load, we find no
systematic difference between the two groups. The one dimension along which there is
consistency is that side-by-side funds almost always have higher expense ratios. This is
true in all but one style category. Most differences are statistically significant and run as
high as 56 basis points.

Panel B of Table 2 reports the summary statistics for the 165 side-by-side hedge
funds still in existence in 2005. The mean and median TNAs for these funds as of year-
end 2005 are 292 million dollars and 37 million dollars respectively, much smaller than
the average size of side-by-side mutual funds. The average management fee and incentive
fee are 1.21% and 19.34%, respectively, and the average lock-up period is about 5
months.’® We then compare side-by-side managed hedge funds with their style peers for
the top five TASS/HFR primary categories that observe the most side-by-side
management. No obvious patterns exist among the side-by-side managed hedge funds

relative to their primary strategy peers.

1.3 Performance Measures
To evaluate mutual fund performance we use the Carhart (1997) 4-factor model
which measures abnormal returns as in Equation (1):

RitT Re t=ai + bim (Rmt— Reyt) + Bis SMB; + bjy HML; + bi s MOM; +e;¢ (1)
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Where Ri:T R ¢ is the return of mutual fund i in month t minus the risk-free rate and Ry
— Rrt, SMB, and HML are the standard Fama-French (1993) factors; MOM is the
momentum factor of Carhart (1997). The intercept, U, is the measure of abnormal
performance: the so-called 4-factor alpha.

As for hedge fund performance, hedge funds can follow much more dynamic
trading strategies and can take short as well as long positions. As a result, hedge fund
returns exhibit risk characteristics that are quite different from mutual fund returns (see
Fund and Hsieh 1997). Recent research (Fung and Hsieh 2001, Mitchell and Pulvino
2001) has shown that the risk return characteristics are non-linear and exhibit option-like
features. To address this issue, Fung and Hsieh (2004) propose a 7-factor model, while
Agarwal and Naik (2004) expand the Carhart 4-factor model by adding several option-
based risk factors.’

We follow Fung and Hsieh (2004) and Agarwal and Naik (2004) and use the 7-
factor model in Equaiton (2) and the 6-factor model in Equation (3) to measure risk-
adjusted returns for hedge funds'®;

RitT R (= ai + bj1 S&P500; + bi, SIZE; + b3 TCM10; + b; 4 SPREAD; +

bisBONDTRD; + b,s CURRTRD;+ b;; COMMTRD; + e;. )
RitT R t= & + bim (Rmi— Rey) + Bis SMB;+ bjy HML; + b , MOM; +

bi st ATM_PUT + Bjotm OTM_PUT + e 3)

In Equation (2), S&P500 is the excess return on the Standard & Poor's 500 index (equity
market factor), SIZE is the return on the Russell 2000 index return less the Standard &
Poor's 500 return (equity size-spread factor), TCM10 is the monthly change in the 10-

year treasury constant maturity yield (bond factor), SPREAD is the monthly change in
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the Moody's Baa yield less the 10-year treasury constant maturity yield (credit spread
factor), and BONDTRD, CURRTRD, COMMTRD are the excess returns on the trend-
following risk-factors on bonds, currencies, and commodities as derived in Fung and
Hsieh (2004). In Equation (3), Rmi— Rrt, SMB, HML, and MOM are defined as in equation
(1), while the option risk factors ATM_PUT and OTM_PUT are the monthly returns in
excess of the risk-free rate for the at-the-money European put option index and the out-
of-the-money European put option on the S&P 500 index, respectively.* Finally, in both

equations, Ri¢T R ¢ is the return of hedge fund i in month t minus the risk-free rate.

2. Performance of Side-by-Side Managed Funds

In this section, we provide detailed analysis on the performance impact of side-
by-side management. Section 2.1 investigates the risk-adjusted performance for side-by-
side mutual funds and hedge funds based on a portfolio approach, while Section 2.2
examines side-by-side fund performance based on a regression framework. Section 2.3
examines the impact of the initiation of a side-by-side relationship. In Section 2.4 we

consider the relationship between manager background and performance.

2.1 Risk-AdjustedPerformance of Sidéy-Side Funds

We begin by examining the risk-adjusted performance of mutual funds and hedge
funds during the period of side-by-side management. As discussed earlier, side-by-side
managers may have the incentive to sacrifice the mutual fund side in an effort to give the

hedge fund side extra benefits. If such conflicts of interest are widely exploited, we
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should observe that the mutual funds involved in side-by-side arrangements significantly

under-perform their peers and/or side-by-side hedge funds should outperform their peers.

2.1.1 Performance of Side-by-Side Mutual Funds Relative to Peer Funds

In our empirical analysis, we compare the risk-adjusted performance of a portfolio
of side-by-side mutual funds with a control portfolio containing funds that have the same
investment objective and are of similar size (defined as the same TNA quintile at the
beginning of each month), but without a side-by-side arrangement. For each month from
January 1990 to December 2006, we construct two equally weighted?® portfolios based
on the presence/absence of a side-by-side arrangement and calculate returns. We then
regress the monthly portfolio returns and the difference in monthly portfolio returns on
the four Carhart (1997) factors (see Equation 1). The factor loadings and the alphas for
the mutual funds are reported in Panel A of Table 3. The 4-factor alpha for the side-by-
side mutual fund portfolio is -0.036% per month, not statistically different from zero. In
contrast, for the portfolio of funds without the side-by-side arrangement, the 4-factor
alpha is -0.125% per month, statistically significant at the 1% level. Moreover, when we
regress the difference in portfolio returns on the four factors, the alpha is 0.089% per
month and significant at the 5% level. This return spread is equivalent to the return on a
long position in side-by-side managed funds and a short position in style category peers.
This finding suggests that side-by-side mutual funds significantly outperform their peers.
Moreover, the factor loadings indicate that side-by-side managers are over-weighting

small-cap stocks and momentum stocks, and under-weighting the market relative to their
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style peers. Keep in mind that these 4-factor alphas are net of expenses and expenses are
significantly higher at most side-by-side funds.

We repeat this test while restricting attention to diversified domestic equity
mutual funds®* and report our results in Panel B of Table 3. The results are similar to
those based on all funds, though the statistical significance is higher. Specifically, the
alpha of side-by-side diversified domestic equity funds is an insignificant -0.038% per
month while their non-side-by-side strategy and size peers register an alpha of -0.131%
per month, significant at the 1% level. Finally, the difference portfolio generates an
alpha of 0.093% per month, significant at the 1% level. The factor loadings suggest that
the side-by-side funds are underweight the market, but overweight small-cap, value, and
momentum stocks.

The empirical evidence on performance difference is consistent with the notion
that side-by-side arrangements are given to fund managers with superior skills. Despite
the well-documented underperformance by the average mutual fund (see Jensen, 1968;
Malkiel 1995; and Gruber 1996), several recent papers, for example, Kacperczyk, Sialm
and Zheng (2005), Mamaysky, Spiegel and Zhang (2006), Kacperczyk and Seru (2007),
and Cremers and Petajisto (2009), document methods that are able to identify funds with

superior performance.

2.1.2 Performance of Side-by-Side Hedge Funds Relative to Peer Funds
Next we explore the performance of hedge funds with side-by-side arrangements.
We conduct similar performance tests for the hedge fund side as those described in

Section 2.1.1 for the mutual fund side, with appropriate methodological adjustments. If
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the side-by-side arrangement provides strong incentives for fund managers to favor hedge
fund investors at the expense of mutual fund investors, we would expect that the hedge
funds involved in the side-by-side arrangement significantly outperform their peers.
However, another important factor that may affect the performance result is the ability of
side-by-side managers relative to their peers in the hedge fund industry. Specifically, the
skill sets of these two types of managers may differ and may not be transferable (See
Arvedlund, 2002).

To run our performance tests, we create an equally-weighted portfolio of side-by-
side hedge funds, and a control portfolio based on the presence/absence of side-by-side
arrangement for each month from 1994 to 2006. We pick 1994 as the starting year to
minimize the potential impact of survivorship bias, since both TASS and HFR keep the
records of dead hedge funds within the database after 1994. For each side-by-side hedge
fund, the control group consists of funds that have the same TASS/HFR primary strategy
category and similar fund size (defined as the same TNA quintile at the beginning of each
month), but their managers do not simultaneously manage mutual funds.??> We then
regress the monthly portfolio returns and the difference in portfolio returns on the seven
hedge fund risk factors (as defined in Equation (2)) and, separately, on the six risk factors
(as defined in Equation (3)) to measure risk-adjusted performance. We report results
based on 7-factor alphas and suppress the results based on 6-factor alphas in the interest
of brevity. The results are qualitatively similar based on either measure.

In Panel A of Table 4, we report the 7-factor adjusted alphas with all types of
hedge funds included in the portfolio construction. The 7-factor alpha for the side-by-side

portfolio is 0.399% per month, statistically significant at the 1% level. However, the 7-
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factor alpha for the control portfolio is 0.522% per month, also statistically significant at
the 1% level. The difference portfolio (long the side-by-side hedge funds and short their
peer funds) generates an alpha of -0.123% per month, significant at the 5% level, giving
some evidence of underperformance by the side-by-side hedge funds.

We also re-run this test restricting attention to long-short equity funds which is
the most popular hedge fund strategy of late and also likely fits the risk-adjustment model
better than most. Here, as shown in Panel B of Table 4, side-by-side hedge funds
underperform their cohorts by a statistically insignificant -0.106% per month.

There is clearly no indication that the side-by-side managers are able to
outperform their hedge fund peers. If anything the evidence points the other way. This
evidence, when combined with the evidence of outperformance on the mutual fund side is
inconsistent with exploitation of conflicts of interest and is consistent with the idea that
side-by-side arrangements are awarded to skilled mutual fund managers as a means of

retention.

2.2  Performance of Side-by-Side Managers Based on Regressions

We next examine the performance of side-by-side funds using a pooled time-
series cross-sectional regression approach. This approach allows us to examine the effect
of side-by-side management while controlling for the potential impact of other factors on
fund performance, for example, time trends, style effects, fund size, portfolio turnover,
expenses, etc. Specifically, for the mutual funds, we estimate the following pooled

regression with clustered standard errors:
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a, =a #(Side by Side),, b,(£og(TNA)), ., b,(Leg(FamilyTNA)),,,
+b,(Log(Age));,.., bs(Total Load),, ,, b(Expenses);, ,,
+b,(Turnover), ., “;(NewMoney Growth),  ,
+(Time fixed effects) +{Style fixed effects) +e,

(4)

The dependent variable here is the 4-factor adjusted return for fund i in month t. For each
fund in any given month, we first estimate the factor loadings using the previous 36-
months of return data (minimum of 24 months of data in the 36-month window to be
included). The estimated factor loadings are then used to compute the abnormal return for
the current month. The regressors include: an indicator variable that equals one if the
fund is a side-by-side fund in the current month and zero otherwise;? the logarithm of
fund TNA at the end of previous month; the logarithm of fund family TNA at the end of
the previous month; the logarithm of fund age in the previous year; the total load in the
previous year; the expense ratio in the previous year; the turnover ratio in the previous
year; new money growth in the previous month; time fixed-effects, and investment
objective fixed-effects. The standard errors are adjusted for heteroskedasticity and are
clustered by fund (see Petersen 2009).%*

Table 5 presents the coefficient estimates for the regression in Equation (4). The
results buttress our earlier finding (Panel A of Tables 3A and 3B) that side-by-side
managers outperform their peers. When all types of mutual funds are included, the point
estimate suggests out-performance of 0.073% per month (0.88% per year). Note that the
coefficient on expenses indicates that funds with higher expenses tend to have lower
alphas the following year. This makes our side-by-side funds all the more impressive

since they charge significantly higher fees than their peers in general.
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Given that not all of our funds are equity funds, and given that 4-factor alphas are
not typically used as performance measures for fixed income and other “non-equity”
funds, we also include a separate regression that includes only diversified domestic
equity funds. These results are reported in the right-hand column of Table 5 and are even
stronger than the results for all funds: side-by-side funds outperform by 0.101% per
month (1.22% per year).

Table 6 reports a similar test for hedge funds. Specifically, we estimate the
following pooled time-series cross-sectional regression with clustered standard errors:

a;,=a B(Side by Side),, b,(og(TNA)); ., b;(Leg(Age));,
+b,(Management fee), -b,(Incentive fee), br(Leverage),
+b, (Log(Lock -up period)), (Fime fixed effects)
+(Style fixed effects) -&,.

(5)

The dependent variable is the 7-factor adjusted alpha for fund i in month t. For each fund
in any given month, we first estimate the factor loadings using the previous 36 months of
return data (Note: unlike for mutual funds, all 36 months of return data must be available
for estimating the 7-factor model). The estimated factor loadings are then used to
compute the abnormal return for the current month. The independent variables include:
an indicator variable that equals one if the fund is a side-by-side managed fund in the
current month; the logarithm of fund TNA at the end of the previous month; the
logarithm of fund age in the previous year; the management fee; an indicator variable that
equals one if the incentive fee is above 20%; an indicator that equals one if the fund uses
leverage; the logarithm of the lockup period measured in months; time fixed-effects and

style fixed-effects. The standard errors are adjusted for heteroskedasticity and are
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clustered by fund. Note that the management fee, incentive fee, use of leverage, and
lockup period are not time varying.

When all types of funds are used in the regression, the coefficient on the side-by-
side indicator is negative but statistically insignificant after controlling for various factors
that may have an impact on hedge fund performance. The coefficient estimates for other
control variables are largely consistent with the literature on hedge fund performance.
The incentive fee is positively related to the hedge fund return. The same is true for
lockup period. The longer the lockup period, the longer hedge fund investors have to
keep their investments in the fund. This may reduce the negative impact of liquidity
needs on fund performance (see Aragon, 2007). Since most of the side-by-side hedge
funds are long/short equity funds, we also estimate a separate regression that includes
only the long/short funds. The results are qualitatively similar. Once again, we find
evidence that side-by-side managers outperform their peers on the mutual fund side and

are at best on par with their peers on the hedge fund side.

2.3 Fund Performance Before and After Introducing Side-by-Side Management
Though our tests to this point consistently indicate out-performance by side-by-
side mutual funds, it is conceivable that these managers are very talented and yet are still
taking advantage of investors and exploiting existing conflicts of interest. A natural way
to resolve the self selection problem is to compare the performance of side-by-side
managers before and after the side-by-side relationship was established. A significant
drop in fund performance upon commencement of the side-by-side relationship, if there

is any, would be consistent with the exploitation of conflicts of interest.
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In Table 7, we use a multivariate regression approach similar to the approach in
Table 5 to examine the performance difference between the side-by-side managers and
their peers before and after the side-by-side arrangement. The side-by-side funds included
in the regression consist of funds that switched to the side-by-side arrangement during the
period from 1990 to 2005 and had both pre- and post-switch mutual fund performance
data available, i.e., these managers began their careers as mutual fund managers and
eventually became side-by-side managers. This constitutes about two thirds of our side-
by-side sample. This approach allows us to conduct an additional test on the effects of
the introduction of a side-by-side arrangement by comparing pre-side-by-side alphas with
side-by-side alphas.

Specifically, we estimate the following pooled time-series cross-sectional
regression:

a;,=a #,(Pre Side by Side),, b (Skle by Side);
+b,(Log(TNA)), ., +b,(Log(Family TNA)), , b(Log(Age));, ,,
+b;(Total Load),, ,, +;(Expenses),, ,, br(Turnover),, ,, (6)
+ Db, (NewMoneyGrowth), ., {Time fixed effects)
+(Style fixed effects) -,

Here, Pre-Side-by-Side is an indicator that equals one in month t if a mutual fund is not a
side-by-side fund in month t but becomes a side-by-side fund at some point after time t
and it equals zero otherwise®. All other variables are defined as in regression (4). The
standard errors are adjusted for heteroskedasticity and are clustered by fund (see
Petersen, 2009).

The regression results presented in Table 7 suggest that side-by-side managed
mutual funds significantly outperform their peers during periods both before and after the

commencement of the side-by-side arrangement.?® The coefficient estimates for the Pre-
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Side-by-Side and Side-by-Side indicators are 0.125% per month and 0.093% per month,
respectively, both significant at the 1% level. The F-statistic testing the difference
between the two coefficients is not significant (P-value = 0.49). This result indicates no
significant decline in fund performance after the side-by-side relationship is established.
Thus, we find no evidence that the side-by-side relationship is detrimental to the
performance of mutual fund managers. This finding is consistent with the argument that
money management firms use this arrangement to retain their best people, i.e., their star
performers.

We also estimate a separate regression that includes only diversified domestic
equity funds. The results are very similar: side-by-side managed funds significantly
outperform their peers both before and after the commencement of side-by-side
arrangement. The coefficient estimate is 0.136% per month for the Side-by-Side indicator
and 0.164% per month for the Pre-Side-by-Side indicator, each significant at the 1%
level. The difference in the pre-side-by-side and side-by-side returns is not statistically
significant (P-value = 0.58), again showing no evidence of performance deterioration due
to the initiation of a side-by-side relationship.

Although the previous tests indicate that side-by-side managers outperform their
peers, there is some indication of a drop in performance following the initiation of a side-
by-side arrangement, albeit statistically insignificant.?’ Therefore, we conduct an
alternative test of the effect of introducing a side-by-side arrangement. We develop a
procedure that is analogous to the matching procedures commonly used in the corporate

finance literature to examine abnormal accounting performance surrounding events such
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as mergers, share repurchases, and security issuance (see, for example, Barber and Lyon,
1996; Nohel and Tarhan, 1998; and Lie, 2001).

Specifically, for each of the side-by-side managed mutual funds, we identify all
mutual funds with the same investment objective but without the side-by-side
arrangement. We first sort these funds into size quintiles based on assets under
management. Total assets are measured during the same pre-side-by-side period as the
side-by-side fund in question. We then rank these funds based on risk-adjusted
performance measured during the same pre-side-by-side period as the side-by-side fund
in question. The matched fund is then identified as the fund in the same size quintile that
is closest to the side-by-side fund in question based on risk-adjusted performance in the
pre-side-by-side period. Finally, we compare the performance of side-by-side funds to the
performance of the matched funds during the side-by-side period. The matching
procedure reduces the side-by-side sample to 101 mutual funds.

Based on 4-factor alphas, side-by-side managed mutual funds outperform the
matched funds during the side-by-side period at the 10% significance level. This result is
not reported in a separate table but is available upon request. Hence, after controlling for
managerial ability (as proxied for by prior performance), we find no evidence of a
significant performance drop following the commencement of a side-by-side
arrangement.

With $185 billion under management at year-end 2005, our estimates suggest that
the side-by-side managers in our sample earned an extra $2-3 billion annually for their
investors over what they would have earned investing in the average fund in their style

category. This is clearly economically significant.?® Despite the potential conflicts of
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interest inherent in a side-by-side arrangement, fund managers’ fear of reputation loss
and/or fund families’ preventive steps may have deterred strategic allocation of returns
from mutual funds to hedge funds.

In Table 8, we examine the change in hedge fund performance before vs. after the
commencement of side-by-side relationship. We expand the regression as specified in
equation (5) by adding a (Pre-Side-by-Side) indicator variable. For hedge funds included
in this regression, we require them to have both pre- and post-switch hedge fund
performance data available. i.e., these mangers began their careers as hedge fund
managers and eventually became side-by-side managers. Results presented in Table 8
suggest that there is actually a decline in hedge fund performance following the initiation
of a side-by-side relationship, although the drop is not statistically significant. The lack
of performance improvement during the side-by-side period is again inconsistent with

strategic allocation of returns from mutual funds to hedge funds.

2.4 Performance Based on Manager Background

In this section, we study the impact that the manager’s background has on her
performance. Since our side-by-side managers are necessarily managing both mutual
funds and hedge funds simultaneously for some period of time, it is a given that these
managers started out initially as either hedge fund managers or mutual fund managers. It
is therefore reasonable to assume that they may acquire certain sector-specific human
capital to the extent that mutual fund managers’ and hedge fund managers’ skill sets

differ. Moreover, the motivation to become a side-by-side manager, rather than
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remaining solely in the manager’s original sector, may differ based on manager
background.

For example, the mutual fund companies that practice side-by-side management
argue that this is a means to retain their best managers, lest they move to the hedge fund
industry in search of more compensation. Such an argument has little bearing on a hedge
fund manager that is considering taking up the management of a mutual fund portfolio.
She is more likely to be motivated by the potentially steadier source of income that the
management of a mutual fund may provide, as well as by the prospect of building an
audited public track record of her performance for the purpose of attracting new
investment. Moreover, mutual funds are open to a far larger swath of the investing
population. Finally, if the motivation is to exploit the potential conflicts of interest
inherent in a side-by-side relationship, the manager’s background is of little importance
since it would necessarily be about exploiting mutual fund investors to benefit hedge
fund investors, though we find no evidence consistent with this motivation.

Of our side-by-side managed mutual funds, roughly two thirds are run by
managers who began their careers in the mutual fund industry. In Tables 9 and 10, we re-
produce Tables 5 and 6 and include an indicator variable that highlights manager
background. It is immediately apparent that manager background is an important
determinant of performance. For example, Table 9 shows that side-by-side managers that
began as mutual fund managers generated alphas of 0.094% per month or about 1.13%
per year and highly significant, while side-by-side managers who began their careers as
hedge fund managers generated insignificant alphas of 0.01% per month. The results are

if anything stronger when we focus on diversified equity funds. Here side-by-side
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managers who began their careers running mutual funds generating alphas of 1.64% per
year, compared to alphas of zero for managers who began in the hedge fund industry.
These results are consistent with the mutual fund industry’s argument that side-by-side
managers are star performers that the mutual fund family is interested in retaining.”®

On the hedge fund side manager background is also an important determinant of
performance. As shown in Table 10, our side-by-side managers who began their careers
as hedge fund managers deliver similar risk-adjusted performance as their peers, while
managers who came from a mutual fund background underperform their strategy peers,
especially among long-short equity funds. Specifically, side-by-side managers who
started out running hedge funds generated insignificant alphas of -0.007% per month
relative to their peers, while managers who began by running mutual funds
underperformed their peers by -0.133% per month, significant at the 10% level.

This performance difference is substantially magnified when we focus on
long/short equity hedge funds. As in the case of mutual funds, the regression approach
shows stronger differences between the two types of side-by-side managers: those that
began as hedge fund managers had insignificant alphas of 0.081% per month relative to
their peers, while those that began as mutual fund managers significantly underperformed
their peers by -0.282%.

Taken together, our results based on manager background suggest that side-by-
side managers have certain industry-specific skills, either on the mutual fund side or the
hedge fund side, that do not necessarily translate well to other venues. A star mutual

fund manager who is likely to be long only, struggles to hold her own when confronted
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with hedge fund peers engaged in far more complex strategies. Likewise, a hedge fund

manager’s skills do not necessarily translate well to the long only mutual fund world.

3. Robustness Tests

In this section, we perform several robustness checks to ensure that our results are
not driven by cross-fund subsidization within the same fund family, the presence of
anonymous team-managed funds in the control group, and the potential survivorship bias
and back-filling bias inherent in the hedge fund databases. We also use return gap and

characteristic adjusted returns as alternative performance measures.

3.1 Mutual Fund Performance

Comparing Performance at the Family Level

We consider the possibility of a different sort of conflict of interests driven by
differences in objectives between mutual fund investors and parent corporations of
mutual fund families. Nanda et al. (2004) and Gaspar et al. (2006) both find evidence of
strategic behavior across funds within the same family. Thus, rather than a situation
where mutual fund investors are being exploited to benefit hedge fund investors, it might
be the case that investors in so-called “low family value funds” are being exploited to
benefit investors in “high family value funds”. If this were systematically occurring, we
might expect non-side-by-side managers belonging to families containing one or more
side-by-side managers to under-perform their peers; the assumption being that the side-
by-side managed funds are ‘“high family value funds”, given their high fees and

outstanding performance.
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To test for this possibility, we compare the performance of non-side-by-side
mutual funds belonging to fund families that sponsor side-by-side relationships to funds
belonging to fund families without side-by-side relationships. For each month during the
sample period, we separate the non-side-by-side mutual funds into two mutually
exclusive portfolios based on whether or not the parent families sponsor side-by-side
relationships and compute the equally weighted portfolio returns. We then regress the
monthly portfolio returns and the differences in portfolio returns on four risk factors:
Market, SMB, HML, and MOM. The 4-factor alpha for the side-by-side family portfolio
(-0.049% per month) slightly outperforms the 4-factor alpha for the non-side-by-side
family portfolio (-0.078% per month), but the difference (0.028% per month) is not
statistically significant. The results are not reported in a separate table but are available
upon request. Hence, we find no evidence of underperformance by mutual fund families

with side-by-side arrangements.

Excluding Anonymous Team-managed Funds

Massa, Reuter, and Zitzewitz (2009) and Baer, Kempf, and Ruenzi (2006)
document a rise in the use of team management by mutual funds and explore its
implications. They find some evidence that anonymous team-managed mutual funds
under-perform their style category peers whose managers are named. They attribute the
difference to the reputation effects of having the manager’s name associated with the
fund.

We run a test to see if this phenomenon is driving our results since our matching

algorithm precludes anonymous team-managed funds from being in the side-by-side
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pool. Moreover, team-managed funds will likely be a significant subset of the control
group given their widespread use. Thus, we exclude anonymous team-managed funds
from the peer group and repeat the earlier tests. It is safe to conclude that our results are

not driven by the presence of anonymous team-managed funds in the control group.

Alternative Measures of Fund Performance

Given that the Cici et al. (2006) paper bases their main conclusions on comparing
the return gap (see Kacperczyk et al., 2008) of side-by-side funds with their independent
strategy cohorts, we estimate return gaps for our side-by-side managers and their style
peers.® Our results are largely consistent with what we report in earlier tables: we again
find no evidence that mutual fund investors are being exploited. The return gap results
are not reported in a separate table but are available upon request.

As another alternative measure of performance we re-run our tests using
characteristic adjusted returns as defined in Daniel, Grinblatt, Titman, and Wermers
(1997). The results are again qualitatively similar and are available upon request. Note

that this measure also requires holdings data and is thus only available for mutual funds.

3.2 Hedge Fund Performance

Survivorship Bias and Back-filling Bias

Two important issues that come up in dealing with hedge fund data are
survivorship bias and back-filling bias. Survivorship bias occurs when the database
vendor fails to keep the records of funds that exit the database due to either a failure to

report or liquidation of the fund. There is some debate on whether this biases
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performance up or down (see Jagannathan et al., 2009). The back-filling bias refers to the
fact that some of the data are “back-filled”, e.g., though a particular hedge fund joins the
database in 1999, they may include data back to 1996. Given the voluntary nature of
reporting, there may be an incentive to report superior performance and hide poor
performance. TASS and HFR each keep the records of both live and dead hedge funds
within the database after 1994 and each provides the initial reporting date for each hedge
fund it covers. Malkiel and Saha (2005) provide a detailed account of these potential
biases for the TASS data.

We conduct two sets of tests to check whether our empirical results are distorted
by the biases discussed above. First, we compare the attrition rates of side-by-side
managers with their peers in the hedge fund industry. For each year starting from 1994
(the year in which TASS and HFR started to keep dead hedge funds in the database), we
separately calculate the percentage of funds that dropped from the database for the side-
by-side group and the no-side-by-side group. The average annual attrition rate for the
side-by-side group is 6.01%, compared to 7.65% for the non-side-by-side group. Hence,
the underperformance of side-by-side managed hedge funds is unlikely to be driven by
the difference in attrition rate between the two groups of funds.

Second, we re-run the tests reported in Tables 6, 8 and 10, excluding all back-
filled data. The results are qualitatively similar: side-by-side managed hedge funds under-
perform their peers in terms of 6-factor adjusted alpha by an insignificant 0.054% per
month.

In summary, we find no evidence that side-by-side managed hedge funds benefit

from potential conflicts of interest in terms of risk-adjusted performance. In contrast,
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these funds have significantly lower alphas than their peers. Recall that these side-by-side
managers deliver much better risk-adjusted performance than their peers on the mutual
fund side. It is intriguing to observe that the superior performance on the mutual fund

side fails to translate into similar results on the hedge fund side.

4, Conclusion

In this paper, we document situations where the same fund manager is
simultaneously managing mutual funds and hedge funds, often in a similar asset or
strategy domain. We refer to this as side-by-side management of mutual funds and hedge
funds. We document 344 such managers that together manage 538 hedge funds and 693
mutual funds.

Proponents of this practice argue that it is essential in order to hire and/or retain
first rate managerial talent, i.e., star performers. Detractors argue that the temptation for
abuse is high and the practice should be stopped because the potential conflicts of interest
are extensive in such arrangements given the typical compensation structures of mutual
fund managers and hedge fund managers.

An analysis based on 4-factor alphas, using either portfolios or pooled time-series
cross-sectional regressions, suggests that mutual funds whose manager(s) simultaneously
manages hedge funds significantly outperform peer funds, consistent with this privilege
being granted primarily to the most talented managers for the purpose of retention.
Though star performers could still be influenced by potential conflicts of interest, we find

no evidence that this is so. Similar tests of the performance of hedge fund managers,
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based on 6-factor and 7-factor alphas, show that they are at best on par with their primary
strategy peers.
Splitting the sample according to the side-by-s i d e manage mpwvidessbackgr ol
some evidence of style-specific skills lending further support to the argument that side-
by-side relationships are primarily granted to star performers for the purposes of
retention: side-by-side mutual funds run by managers whose careers started in mutual
funds fare much better relative to their style peers than funds run by managers whose
careers began as hedge fund managers, while the opposite holds for side-by-side hedge
funds.
Taken together these results cast doubt on the notion that side-by-side managers
seek to benefit their hedge fund investors at the expense of their mutual fund investors.
Rather, our findings support those who claim that the opportunity to manage a hedge
fund side-by-side with a mutual fund is granted to star performers. It appears that
manager s” career or reputation concerns and

mitigate the possibility of managerial gaming are sufficient to allay fears that mutual fund

investors may be exploited to benefit hedge fund investors.
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! See also Holmstrom and Milgrom (1987), Jensen and Murphy (1990), Hall and Liebman (1998), and
Guay (1999), among others.

2 Studies focusing on the mutual fund industry include Chevalier and Ellison (1997), Brown, Harlow, and
Starks (1996), Khorana, Servaes, and Wedge (2007), Kacperczyk, Sialm and Zheng (2008), Nanda, Wang
and Zheng (2004), Mehran and Stulz (2007), Gaspar, Massa, and Matos (2006), Reuter (2006),
Goetzmann, Ivkovich, and Rouwenhorst (2001), and Zitzewitz (2003). Brown, Goetzmann, Liang, and
Schwartz (2008), Pool and Bollen (2008), and Agarwal et al. (2009) focus on the incentives of hedge fund
managers.

® This issue also continues to be the focus of considerable attention in the popular press. See, for example,

Laise (20064, b), Shari (2007), and Strauss (2007).

* The current arrangement forces fund companies to divulge side-by-side relationships in the fund’s

Statement of Additional Information (SAI). However, Congressman Richard H. Baker (R, LA) has been

advocating a ban on the practice of side-by-side management. He successfully pushed a bill (HR 2420)

through the House of Representatives that would prohibit such arrangements that was passed in 2003 by a

vote of 418-2. The Senate considered related bills S. 1822, S. 1971, S. 1958, and S. 2059 that deal with

related matters. However, then Finance Committee Chair Senator Shelby (R, AL) said he was inclined to

let the SEC handle these matters rather than introducing another bill (see Bullard (2006)).

*Ted Truscott of American Expr e anbrigh®st, gethovdteoffer as sayi ng
the opportunity for side-by-s i d e manage me nt Aneddosalecedenbetsulggass thaP thef@ Khs) .

been an exodus of talent from the mutual fund industry in search of more freedom and bigger paychecks in

the hedge fund industry (See Arvedlund, 2002).

®Vanguardhasmanys uch arrangements and doesn®“t sdsee it as a pr
Miller, 2004). For example, Wellington Management Company, which manages the $18.2 billion

Vanguard Health Care Fund, also offers a health-care hedge fund managed by the same person (see Atlas,

2004).

" Additionally, while Cici et al. (2006) only consider mutual fund performance, we consider the

performance of side-by-side managers on both the mutual and hedge fund sides, thereby giving a more
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complete description of the side-by-side environment and more a comprehensive depiction of side-by-side
manager performance.

& Our sample selection procedure is in general very different from that in Cici et al. (2006). In discussions
with Cici, Gibson, and Mousawi together we estimate that the overlap of our samples is at most 10%. Thus,
it should come as no surprise that our results are so different.

® Given that we do not have a time series of manager names for each hedge fund, we assume that a manager
stays with a fund throughout its life, i.e., managers only change funds when funds are dissolved. Anecdotal
evidence and the teams that maintain data for HFR and TASS suggest that this is a reasonable assumption.
19 Note that, under the assumption that side-by-side managed hedge funds not covered by either HFR or
TASS are not systematically different from those covered by these databases, this fact biases our tests
against finding significant differences in performance between side-by-side managers and their peers, since
our control pool wil/l bbg-side manapets thahave edn mddbriectlyw i t h
categorized as independent.

! Massa, Reuter, and Zitzewitz (2009) and Baer, Kempf, and Ruenzi (2006) document a rise in the use of
team management of mutual funds and explore its implications. In Section 3, as a robustness check, we
exclude anonymous team-managed funds from the peer group and repeat the tests. The results remain
similar.

12 hitp://www.clovercap.com/org/org33.asp?sid=

3 Overlaps of less than one year are viewed as instances of managers transitioning from mutual fund
management to hedge fund management (or vice-versa) rather than true side-by-side managers.

' The primary strategy categories of TASS and HFR do not correspond exactly, thus we combine them in a
logical way to allow comparisons across the two databases. For example, the TASS categorization
“Long/Short Equity we treat as equivalent to the 3 HFR categories, Equity Hedge ,Equity Non-Hedge, and
Sector.

> Turnover refers to the minimum of aggregated sales or aggregated purchases of securities divided by the
average TNA over the prior 12 months. The fund’s expense ratio refers to the dollar value of fund expenses
as a percentage of TNA. Finally, the total load refers to the dollar value of load charges (front plus back-

end load) paid as a percentage of TNA.
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18 For hedge funds, the management fee is a percentage of TNA that investors pay to management on an
annual basis, the incentive fee is a bonus paid to management based on performance and is a percentage of
dollar returns earned above the fund’s high water mark. Finally, the lock up period is the minimum amount
of time that must elapse until shares can be redeemed without penalty, if proper notice is given.

17" Other papers on hedge fund performance include Agarwal and Naik (2000), Brown, Goetzmann and
Ibbotson (1999), Brown and Goetzmann (2003), Brown, Goetzmann, Liang and Schwarz (2008), Fung and
Hsieh (2000, 2001, and 2002), Ibbotson and Chen (2006), Liang (1999, 2000).

18 Since the two option factors are likely to be correlated, we also considered a 5-factor model containing
only the out-of-the-money put option factor. The results are similar.

9 As in Agarwal and Naik (2004), we select the at-the-money option as the one whose present value of the
strike price is closest to the current index value. We select the out-of-the-money put option to be the one
with the next lower strike price.

2 \We also construct value-weighted portfolios yielding similar results.

2! Diversified funds exclude sector funds and balanced funds.

22 Note that while there are 192 mutual fund style categories, there are only 12 primary strategy categories
in the Tremont database.

% Here “otherwise” means that the fund was never a side-by-side fund over the entire sample period, or, it
was a side-by-side fund in the past and is no longer side-by-side.

*\We have re-run all of our tests also clustering standard errors by month. The results are qualitatively
similar.

% Here “otherwise” means either that the fund was never a side-by-side fund over the entire sample period,
it is currently a side-by-side fund, or it was a side-by-side fund in the past and is no longer side-by-side.

%6 \We also ran this regression using the methodology of Fama and MacBeth (1973) including lagged 4-
factor alpha as a regressor. The results were similar.

%" The performance drop following the initiation of a SBS relationship is consistent with the “Sports
Ilustrated Jinx™ discussed in Malmendier and Tate (2009), though in our case this decline is not

statistically significant.
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%8 Based on the results in Tables 3, 4, and 6, the side-by-side mutual funds on average outperform their
peers by 1.07%-1.64% on an annual basis. Multiplying this average outperformance by the $185 billion
assets under side-by-side management at year-end 2005 suggests that the side-by-side managers in our
sample earned an extra $2-3 billion annually for their investors.

% See Deuskar, Pollet, Wang, and Zheng (2009) for additional evidence in support of the retention
argument.

% The “return gap” is defined as the difference between a fund’s actual return and the return that the fund
would have earned had it continued to hold last period’s holdings during the current period. This measure
is not available for hedge funds because only a very limited number of hedge funds report share holdings,

and then only in an opaque way.
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Status of Side-by-Side Management

Table 1

Panel A: Number of Funds and Fund Managers

Managers Mutual Funds Hedge Funds
Total 344 693 538
Mean -- 2.37 1.82
Median -- 1 1
Max -- 15 9
75% Quantile -- 3 2
25% Quantile - 1 1
Min -- 1 1

Panel B: Time Trend of Side-by-Side Management

Year Number of Mutual Number of Hedge Number of Fund
Funds Funds Managers
1990 9 6 2
1991 10 5 4
1992 14 12 8
1993 26 21 18
1994 44 34 25
1995 53 39 26
1996 67 37 28
1997 66 48 30
1998 53 44 29
1999 40 44 22
2000 84 55 41
2001 52 47 26
2002 58 47 31
2003 33 34 24
2004 35 26 11
2005 28 18 8

This table documents the summary statistics of side-by-side management during the period from 1980 to
2005. Panel A reports the total number of managers, mutual funds, and hedge funds involved in the side-
by-si de management . I n the “Mut ual Funds” and
distribution for the number of mutual funds and hedge funds managed by each side-by-side manager. Panel

B reports the number of mutual funds, hedge funds and fund managers that started to have the side-by-side
management during each year from 1990 to 2005. Panel C reports the number and percentage of side-by-
side mutual funds and managers by Standard & Poor Investment Objectives. Panel D reports the number
and percentage of side-by-side hedge funds and managers by TASS and HFR primary strategy categories.

“Hedge
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Table 1 (cont.)

Panel C. Side-by-Side Mutual Funds by Standard & Poor Investment Objectives

Investment Objectives Number of Number of
Funds Managers
Equity USA Growth (GRO) 119 9.00% 80 3.21%
Equity USA Small Companies (SCG) 84 11.21% 57 3.86%
Equity USA Growth & Income (GRI) 53 6.70% 40 2.39%
Equity USA Midcaps (GMC) 35 8.91% 29 3.38%
Equity USA Aggressive Growth (AGG) 31 12.35% 25 3.88%
Asset Allocation USA Balance (BAL) 26 5.09% 23 2.37%
Equity International Growth (EIG) 23 6.67% 21 2.97%
Tx Bd Corp High Yield (CHY) 20 9.30% 14 3.22%
Tx Bd Corp Intermediate (CIM) 19 8.72% 12 2.41%
Tx Bd Corp Short (CSM) 19 8.52% 10 2.08%
Equity USA Technology (TEC) 17 11.72% 13 4.08%
Equity Global Emerging Markets (EID) 16 11.68% 12 3.77%
Equity Global Equity Sector (EGX) 15 14.29% 12 5.04%
Equity Global Growth (EGG) 13 8.78% 13 3.39%
Equity USA Income & Growth (ING) 13 9.09% 10 2.29%

Panel D. Side-by-Side Hedge Funds by TASS and HFR Primary Categories

Primary TASS Category | Primary HFR Category Number of Number of
Funds Managers
Long/Short Equity Hedge/Equity Non- 297 4.78% 179 4.78%
Hedge/Sector
Equity Market Neutral | Equity Market Neutral 55 4.39% 37 4.76%
Fixed Income Fixed Income 45 3.71% 28 3.95%
Event Driven Event Driven/Merger 40 2.79% 25 2.97%
Arbitrage/Distressed
Securities/ Regulation D
Emerging Market Emerging Market 38 3.16% 21 2.91%
Convertible Convertible 17 2.99% 9 2.85%
Multi-Strategies Relative Value Arbitrage 14 1.74% 12 2.40%
Managed Futures Managed Futures 12 0.73% 10 1.07%
Global Macro Macro/Foreign Exchange 10 0.80% 8 0.96%
Dedicated Short Selling | Short Selling 7 7.14% 6 9.23%
N/A Marketing Timing 3 2.13% 3 3.61%
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Table 2

Summary Statistics

Panel A: Summary Statistics for Side-by-Side Mutual Funds

Objective TNA ($Mil) Turnover (%) Expenses (%0) Total Load (%)
Mean Median Mean Median Mean Median Mean Median

All SBS 858.63 187.70 118.49 71.40 1.42 1.38 2.27 2.00
Non-SBS 1163.98 183.20 84.35 45.00 1.07 0.99 2.06 1.00

GRO SBS 791.56 82.40 119.15 59.27 1.49 1.44 3.32 3.14
Non-SBS 1197.75 134.70 79.07 52.35 1.26 1.22 2.20 1.77

SCG SBS 768.97 240.80 61.39 57.00 1.45 1.49 1.51 1.08
Non-SBS 673.62 171.15 90.78 67.00 1.39 1.33 2.14 1.56

GRI SBS 2308.21 931.90 79.73 66.83 0.91 0.92 1.22 0.01
Non-SBS 2041.18 187.10 57.92 34.00 0.98 0.97 2.00 0.71

GMC SBS 119.47 103.86 98.18 92.50 1.89 1.41 3.37 3.59
Non-SBS 827.46 171.20 99.62 72.91 1.57 1.25 2.32 1.01

AGG SBS 262.39 53.30 184.39 172.80 2.46 2.29 2.21 2.00
Non-SBS 573.06 89.60 129.01 80.00 1.90 1.60 2.14 1.00

Panel B: Summary Statistics for Side-by-Side Hedge Funds
Objective TNA ($Mil) Mgmt Fee (%) Incent Fee (%0) Lockup (months)
Mean Median Mean Median Mean Median Mean Median

All SBS 291.89 37.30 1.21 1.00 19.34 20.00 4.80 0.00
Non-SBS 303.40 44.10 1.45 1.50 15.67 20.00 3.48 0.00

Long/ SBS 346.86 28.90 1.14 1.00 19.72 20.00 5.60 0.00
Short Non-SBS 287.13 40.00 1.39 1.50 19.30 20.00 4.82 0.00
Mkt. SBS 262.53 69.05 0.96 1.00 17.14 20.00 3.92 0.00
Neutral Non-SBS 474.29 26.64 1.47 1.50 19.00 20.00 241 0.00
Fixed SBS 467.20 237.34 1.46 1.50 20.00 20.00 4.00 0.00
Income | Non-SBS 424.09 96.44 1.33 1.50 18.33 20.00 3.02 0.00
Event SBS 70.53 58.98 1.15 1.00 20.00 20.00 4.90 0.50
Driven Non-SBS 740.82 72.54 1.50 1.50 19.35 20.00 6.51 0.00
Emerg. | SBS 101.35 78.21 1.60 1.50 19.29 20.00 0.00 0.00
Market | Non-SBS 300.16 58.78 1.60 1.50 18.32 20.00 3.86 0.00

This table reports summary statistics for side-by-side managed mutual and hedge funds. Panel A reports the
summary statistics for the 215 mutual funds with the side-by-side arrangements as of year-end 2005. The
fund characteristics include TNA, turnover ratio, expense ratio, and total load. For multiple-class funds, the
TNA is calculated by summing across all share classes. All other measures are calculated as the TNA-
weighted averages across all share classes. We report mean and median statistics for all side-by-side mutual
funds as well as for the top five investment objective groups that observe the most side-by-side
management (as identified in Panel C of Table 1): Equity USA Growth (GRO), Equity USA Small
Companies (SCG), Equity USA Midcaps (GMC), Equity USA Aggressive Growth (AGG), and Equity
USA Growth & Income (GRI). Panel B reports the summary statistics for the 165 hedge funds with the
side-by-side arrangements as of year-end 2005. The fund characteristics include TNA, management fee,
incentive fee, and lockup period. We report mean and median statistics for all side-by-side hedge funds as
well as for the top five primary categories that observe the most side-by-side management (as identified in
Panel D of Table 1): Long/Short equity funds, Equity Market Neutral, Fixed Income, Event Driven, and
Emerging Market.
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Table 3

Performance of Side-by-Side Mutual Funds:

Portfolio Approach

Panel A: All Side-by-Side Mutual Funds

Alpha Market SMB HML MOM
SBS -0.036 0.732%** 0.130%** 0.076*** 0.051***
(-0.56) (43.72) (7.13) (3.41) (3.97
Non-SBS -0.125** 0.819*** 0.096*** 0.066*** 0.019**
(-3.08) (77.66) (8.38) (4.68) (2.35)
Difference 0.089** -0.087*** 0.034*** 0.010 0.032%**
(2.18) (-8.21) (2.92) (0.72) (3.92)
Panel B: Diversified Equity Funds
Alpha Market SMB HML MOM
SBS -0.038 0.921%** 0.176%** 0.124*** 0.056***
(-0.55) (52.36) (9.02) (5.20) (4.07)
Non-SBS -0.131%** 1.001%** 0.122%** 0.079*** 0.027%**
(-2.69) (78.99) (8.85) (4.67) (2.71)
Difference 0.093*** -0.080*** 0.054*** 0.045*** 0.030***
(2.64) (-8.72) (5.42) (3.72) (4.22)

This table investigates the relative performance of all SBS mutual funds (Panel A) and SBS diversified
equity mutual funds (Panel B) using a portfolio approach. Each month we form two equally weighted
portfolios based on the presence of SBS management. The SBS portfolio consists of funds that are under
SBS management. The Non-SBS portfolio consists of funds that have the same investment objectives, that
belong to the same TNA quintiles at the beginning of each month, and that have never been under SBS
management during our sample period. In each panel, we separately report the Carhart (1997) four-factor
adjusted alpha and the factor loadings for the SBS portfolio, the non-SBS portfolio, and the difference
between the two portfolios during the period from January 1990 to December 2006. The t-statistics are
reported in the parentheses. Statistical significance of 1%, 5%, and 10% is indicated by ***, ** and *
respectively.
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Table 4

Performance of Side-by-Side Hedge Funds:

Portfolio Approach

Panel A: All Side-by-Side Hedge Funds

Alpha S&P500 SIZE TCM10 | SPREAD | BOND CURR COMM

TRD TRD TRD

SBS | 0.399%** | 0.452*** | (.354*** | -0.708 -0.670 0.319 0.510 0.739
(4.05) (18.01) (13.20) (-1.44) (-0.70) (0.48) (0.95) | (0.97)
Non- | 0.522%** | 0.336*** | 0.237*** | -0.847* -1.637* | -0.157 0.979** | 1.273*
SBS | (5.85) (14.76) (9.73) (-1.89) (-1.87) (-0.26) (2.01) | (1.84)
Diff | -0.123** | 0.116*** | 0.117*** | 0.139 0.967 0.476 -0.470 | -0.534
(-1.98) (7.33) (6.91) (0.45) (1.59) (1.13) (-1.38) | (-1.11)

Panel B: Side-by-Side Long/Short Equity Hedge Funds

Alpha S&P500 SIZE TCM10 | SPREAD | BOND CURR COMM

TRD TRD TRD

SBS | 0.517*** | 0.623*** | 0.489*** | -0.302 -0.068 0.820 0.419 0.937
(4.02) (19.01) (13.97) (-0.47) (-0.05) (0.94) (0.60) | (0.94)
Non- | 0.622*** [ 0.538*** | 0.406*** | -0.284 0.125 -0.101 0.540 0.808
SBS | (5.79) (19.65) (13.87) (-0.53) (0.12) (-0.14) (0.92) | (0.97)
Diff | -0.106 0.085*** | 0.083*** | -0.018 -0.193 0.920* -0.121 0.129
(-1.47) (4.65) (4.27) (-0.05) (-0.27) (1.89) (-0.31) | (0.23)

This table investigates the relative performance of all SBS hedge funds (Panel A) and SBS long/short
equity hedge funds (Panel B) using a portfolio approach. Each month we form two equally weighted
portfolios based on the presence of SBS management. The SBS portfolio consists of funds that are under
SBS management. The Non-SBS portfolio consists of funds that have the same investment objectives, that
belong to the same TNA quintiles at the beginning of each month, and that have never been under SBS
management during our sample period. In each panel, we separately report the Fung and Hsieh (2001)
seven-factor adjusted alpha and the factor loadings for the SBS portfolio, the non-SBS portfolio, and the
difference between the two portfolios during the period from January 1994 to December 2006. The t-
statistics are reported in the parentheses. Statistical significance of 1%, 5%, and 10% is indicated by ***,
** and * respectively.
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Table 5
Performance of Side-by-Side Mutual Funds:

Regression Approach
4-Factor Alpha (t)
All Funds Diversified Equity Funds

SBS Indicator 0.073*** 0.101*=*=

(3.94) (3.88)
Log Fund TNA -0.004* -0.011***
(t-1) (-1.93) (-2.92)
Log Family TNA 0.004** 0.005**
(t-1) (2.50) (2.00)
Log Fund Age 0.005 -0.027***
(t-12) (0.96) (-3.07)
Total Load -0.003** 0.003
(t-12) (-1.97) (0.46)
Expenses -0.085*** -0.085***
(t-12) (-13.06) (-10.78)
Turnover -0.005** -0.008**
(t-12) (-2.13) (-2.29)
New Money 0.003*** 0.003***
Growth (t-1) (5.33) (3.43)
Time fixed-effect Included Included
Style fixed-effect Included Included
Observations 642,458 222,726

This table examines the performance of side-by-side mutual funds relative to other funds using a pooled
regression approach. The dependent variable is the current month four-factor adjusted alpha. The
independent variables include: an indicator variable for the side-by-side period; the logarithm of fund TNA
at the end of previous month; the logarithm of fund family TNA at the end of previous month; the
logarithm of fund age in the previous year; the total load in the previous year; the expense ratio in the
previous year; the turnover ratio in the previous year; the year-to-date average monthly return; and the new
money growth in the previous month. We also control for the time fixed-effects and the investment
objective fixed-effects. The standard errors are adjusted for heteroskedasticity and clustered by fund. The
table separately reports regression results when all funds and only diversified equity funds are included in
the sample. The t-statistics are reported in the parentheses. Statistical significance of 1%, 5%, and 10% is
indicated by ***, ** and * respectively.
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Table 6
Performance of Side-by-Side Hedge Funds:

Regression Approach

7-Factor Alpha (t)

All Funds Long/Short Funds
SBS Indicator -0.066 -0.111
(-0.98) (-1.27)
Log Fund TNA -0.002 -0.007
(t-1) (-0.18) (-0.45)
Log Fund Age 0.022 -0.035
(t-12) (0.73) (-0.70)
Mgmt Fee 0.014 0.113
(t-12) (1.29) (1.58)
Incentive Fee 0.127** 0.014
(t-12) (2.49) (0.20)
Leverage (t-1) -0.003 0.139***
(-0.10) (2.97)
Log Lockup (t-1) 0.058*** 0.046**
(4.25) (2.50)
Time fixed-effect Included Included
Style fixed-effect Included Included
Observations 164,214 61,540

This table examines the performance of side-by-side hedge funds relative to other funds using a pooled
regression approach. The dependent variable is the current month seven-factor adjusted alpha. The
independent variables include: an indicator variable that equals one if the fund is a side-by-side fund in the
current month; the logarithm of fund TNA at the end of previous month; the logarithm of fund age in the
previous year; the management fee; the indicator variable that equals one if incentive fee is above 20%; the
indicator variable that equals one if the fund uses leverage; and the logarithm of lockup period measured in
months. We also control for the time fixed-effect and the investment objective fixed-effect. The standard
errors are adjusted for heteroskedasticity and clustered by fund. The table separately reports regression
results when all funds and only long/short equity funds are included in the sample. The t-statistics are
reported in the parentheses. Statistical significance of 1%, 5%, and 10% is indicated by ***, ** and *

respectively.
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Table 7
Performance Change of Side-by-Side Mutual Funds:

Regression Approach

4-Factor Alpha (t)

All Funds Diversified Equity Funds

Pre-SBS Indicator 0.125*** 0.164***

(3.06) (3.84)
SBS Indicator 0.093*** 0.136***

(4.74) (5.37)
Log Fund TNA -0.004* -0.013***
(t-1) (-1.84) (-3.39)
Log Family TNA 0.004** 0.007***
(t-1) (2.57) (2.61)
Log Fund Age 0.005 -0.026***
(t-12) (0.92) (-3.01)
Total Load -0.003** 0.003
(t-12) (-1.97) (0.46)
Expenses -0.085*** -0.085***
(t-12) (-13.45) (-10.90)
Turnover -0.005** -0.008**
(t-12) (-2.22) (-2.28)
New Money 0.003*** 0.003***
Growth (t-1) (5.29) (3.47)
Time fixed-effect Included Included
Style fixed-effect Included Included
Observations 641,920 221,455

This table examines the change in performance of side-by-side mutual funds relative to other funds using a
pooled regression approach. The dependent variable is the current month four-factor adjusted alpha. The
independent variables include: an indicator variable for the pre-side-by-side period; an indicator variable
for the side-by-side period; the logarithm of fund TNA at the end of previous month; the logarithm of fund
family TNA at the end of previous month; the logarithm of fund age in the previous year; the total load in
the previous year; the expense ratio in the previous year; the turnover ratio in the previous year; the year-to-
date average monthly return; and the new money growth in the previous month. We also control for the
time fixed-effects and the investment objective fixed-effects. The standard errors are adjusted for
heteroskedasticity and clustered by fund. The table separately reports regression results when all funds and
only diversified equity funds are included in the sample. The t-statistics are reported in the parentheses.

Statistical significance of 1%, 5%, and 10% is indicated by ***, ** and * respectively.
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Table 8
Performance Change of Side-by-Side Hedge Funds:

Regression Approach

7-Factor Alpha (t)
All Funds Long/Short Funds

Pre-SBS 0.268* 0.119
Indicator (1.67) (0.51)
SBS Indicator -0.008 0.081

(-0.08) (0.55)
Log Fund TNA -0.002 -0.009
(t-1) (-0.22) (-0.51)
Log Fund Age 0.028 -0.029
(t-12) (0.91) (-0.58)
Mgmt Fee 0.014 0.124*
(t-12) (1.29) (1.68)
Incentive Fee 0.126** -0.013
(t-12) (2.43) (-0.18)
Leverage (t-1) -0.006 0.141***

(-0.18) (2.99)
Log Lockup (t-1) 0.059*** 0.045**

(4.26) (2.37)
Time fixed-effect Included Included
Style fixed-effect Included Included
Observations 161,277 59,330

This table examines the change in performance of side-by-side hedge funds relative to other funds using a
pooled regression approach. The dependent variable is the current month seven-factor adjusted alpha. The
independent variables include: an indicator variable for the pre-side-by-side period; an indicator variable
for the side-by-side period; the logarithm of fund TNA at the end of previous month; the logarithm of fund
age in the previous year; the management fee; the indicator variable that equals one if incentive fee is
above 20%; the indicator variable if the fund uses leverage; and the logarithm of lockup period measured in
months. We also control for the time fixed-effect and the investment objective fixed-effect. The standard
errors are adjusted for heteroskedasticity and clustered by fund. The table separately reports regression
results when all funds and only long/short equity funds are included in the sample. The t-statistics are
reported in the parentheses. Statistical significance of 1%, 5%, and 10% is indicated by ***, ** and *
respectively.
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Table 9
Performance of Side-by-Side Mutual Funds: by Switching Types

Regression Approach

4-Factor Alpha (t)
All Funds Diversified Equity Funds
SBS Indicator 0.094*** 0.136***
(4.81) (5.34)
SBS Indicator -0.084* -0.131*
(-1.74) (-1.87)
Log Fund TNA (t-1) -0.004** -0.011***
(-1.96) (-2.96)
Log Family TNA (t-1) 0.004** 0.005**
(2.52) (2.04)
Log Fund Age (t-12) 0.005 -0.027***
(0.91) (-3.11)
Total Load (t-12) -0.003** 0.003
(-1.98) (0.46)
Expenses (t-12) -0.085*** -0.085***
(-13.19) (-10.89)
Turnover (t-12) -0.005** -0.008**
(-2.14) (-2.29)
New Money Growth (t-1) 0.003*** 0.003***
(5.34) (3.45)
Time fixed-effect Included Included
Style fixed-effect Included Included
Observations 642,458 222,726

This table examines the performance of side-by-side mutual funds relative to other funds using a pooled
regression approach. The dependent variable is the current month four-factor adjusted alpha. The
independent variables include: an indicator variable that equals one if the fund is a side-by-side fund in the
current month; the interaction of the SBS Indicator and the indicator variable (H—M) that equals one if the
manager of the SBS fund switched from the hedge fund industry; the logarithm of fund TNA at the end of
previous month; the logarithm of fund family TNA at the end of previous month; the logarithm of fund age
in the previous year; the total load in the previous year; the expense ratio in the previous year; the turnover
ratio in the previous year; the year-to-date average monthly return; and the new money growth in the
previous month. We also control for the time fixed-effect and the investment objective fixed-effect. The
standard errors are adjusted for heteroskedasticity and clustered by fund. The table separately reports
regression results when all funds and only diversified domestic equity funds are included in the sample.
The t-statistics are reported in the parentheses. Statistical significance of 1%, 5%, and 10% is indicated by
**xx ** and * respectively.
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Table 10
Performance of Side-by-Side Hedge Funds: by Switching Types

Regression Approach
7-Factor Alpha (t)

All Funds Long/Short Funds
SBS Indicator -0.133* -0.282***

(-1.79) (-3.01)
SBS Indicator 0.126 0.363**

(0.98) (2.10)
Log Fund TNA (t-1) -0.002 -0.007

(-0.16) (-0.42)
Log Fund Age (t-12) 0.020 -0.039

(0.67) (-0.80)
Mgmt Fee (t-12) 0.014 0.116

(1.29) (1.62)
Incentive Fee (t-12) 0.126** 0.006

(2.46) (0.09)
Leverage (t-1) -0.002 0.143***

(-0.05) (3.06)
Log Lockup (t-1) 0.059*** 0.046**

(4.26) (2.50)
Time fixed-effect Included Included
Style fixed-effect Included Included
Observations 164,214 61,540

This table examines the performance of side-by-side hedge funds relative to other funds using a pooled
regression approach. The dependent variable is the current month seven-factor adjusted alpha. The
independent variables include: an indicator variable that equals one if the fund is a side-by-side fund in the
current month; the interaction of the SBS Indicator and the indicator variable (H—M) that equals one if the
manager of the SBS fund switched from the hedge fund industry; the logarithm of fund TNA at the end of
previous month; the logarithm of fund age in the previous year; the management fee; the indicator variable
that equals one if incentive fee is above 20%; the indicator variable if the fund uses leverage; and the
logarithm of lockup period measured in months. We also control for the time fixed-effect and the
investment objective fixed-effect. The standard errors are adjusted for heteroskedasticity and clustered by
fund. The table separately reports regression results when all funds and only long/short equity funds are
included in the sample. The t-statistics are reported in the parentheses. Statistical significance of 1%, 5%,
and 10% is indicated by ***, ** and * respectively.
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