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MANAGEMENT SUBADVISING: THE MUTUAL FUND INDUSTRY

ABSTRACT

This paper extends the literature on mutual fundegeance and the role of third-party
organizations in incentives and performance. Wel ke Form NSAR-B filings reported
by the U.S. Securities and Exchange Commission fi®86 to 2011 to analyze the
differences in performance associated with diffetgpes of outsourcing chosen by mutual
funds. Whereas the previous literature is unsetégarding the efficiency of management
outsourcing, we confirm an inefficiency that ariseem a conflict of interest when
management companies act as both advisors for then funds and as external
subadvisors for other funds. First, we show thahageament companies give their own
funds preferential treatment by transferring rekiyr poorly performing portfolio managers
with relatively less tenure to outsourced fundscdde, we show that when an unaffiliated
subadvisor does not act as advisor for its own gunits subadvised funds do not
underperform its in-house peers. Third, we dematsstthat an incentive-fee mechanism
and various subadvisory arrangemenssich as co-branding and multi-manager contracts —
may help control and monitor this management coindli interest. When such mechanisms
are employed, we find that outsourcing can be Aa&it business model.

JEL-classification: G12

Keywords: Outsourcing, Subadvisor, Mutual Funds, Conflictraérest, Manageme@ompany,
Portfolio Managers, Fund Performance



1. Introduction

Recent literature on mutual funds has focused endécisions made by firms that
provide mutual funds and their consequences foestors, including decisions about fund
family structure and strategy (Naneaal., 2004 and Gaspat al., 2006), whether to merge
or liquidate funds (Khoranet al., 2007), and the role of fund boards and theiractpn
fund fees (Ding and Wermers, 2009). In additions itnderstood that fund families often
outsource management of their funds. This papereadds the consequences for investors

of such subadvisory arrangements, including thieieffcy of such contracts.

In recent years, the number of subadvised fundgitwen faster than the fund industry
itself, which suggests the emergence of a new basinmodel for mutual fund
management. One explanation for this recent trangutsourcing might be traced to fund
families competing in the market by offering widesinges of products and more
differentiated funds. Khorana and Servaes (2018jvsthat fund families offer new funds
to increase their market share in the mutual furdlistry. In addition, a wider range of
investment styles offered by a fund family meangh&r future fund flows, and fund
families seek future fund flows to gain higher feas shown by Gallahest al. (2008).
Thus, outsourcing might also be motivated by ardetsi offer a wider range of different

investment styles.

Despite the growth in outsourcing of portfolio mgement by fund families, there has
been relatively little research on outsourcing le tmutual fund industry, and the few
findings there are have been inconclusive. Giaah. (2013) examine the consequences of
outsourcing on mutual fund performance and find thzbadvised funds underperform
because they are difficult to monitor. These fuedgage in less risky behavior because
they belong to an external firm, and there is atretly high probability of management
replacement. Cashman and Deli (2009) find thatcautsed funds might perform better
than internally managed funds when the underlyiemnemics suggest that a fund should
be subadvised. Kuhnen (2009) analyzes whetherdbisidn to outsource is influenced by
connections between the board of directors andathgsor and finds that subadvised
contracts are more likely when such relationshigssérong. Del Guerciet al. (2010) use

a sample of domestic equity mutual funds in 2002stiady the impact of investor



heterogeneity on market segmentation and find thainges in the way that investors
compensate brokers will change the nature of catiggeamong mutual funds. This same
study also suggests that mutual fund families si@advise for other families may benefit
from outsourcing costly distribution services ahdttthis type of arrangement may relax

broker-induced constraints on distribution.

In a sample of the 50 largest fund families fron4.% 2004, Duong (2010) finds no
significant evidence of underperformance. Howewgren considering only funds managed
by advisors that have both in-house managed fundsabadvised funds, this same author
finds that the latter underperform the in-house agaa funds, which suggests a possible
conflict of interest for management firms. With pest to this conflict, Chuprinimet al.
(2011) analyze a sample of international mutuadfuand suggest that in-house funds
benefit from the subsidization of outsourced fuad9art of the incentive compensation of

the subadvisory company.

Situations in which investors suffer as a resufuold managers' conflicts of interest are
not new! For instance, Brown, Harlow and Starks (1996) fthdt poorly performing
managers make riskier decisions than strongly pmifgg managers. Gaspetral. (2006)
show that fund families tend to favor certain fundsthe detriment of others within the
family. Musto (1999) finds that fund managers wwddress their portfolio returns.
Carhartet al. (2002) and Bernhardt and Davies (2005) find eweeof so-called "portfolio

pumping" by fund managers.

First, we begin this study by re-evaluating thefgrenance of outsourced U.S. equity
funds because the results presented in the literaineé inconclusive. Using a new database
of subadvisory contracts from 1996 to 2011, we prdlat outsourced equity funds
underperform in-house funds, on average. Howevempnopose that this underperformance
is caused not by outsourcing itself but by a newflad of interest that arises in
management companies that simultaneously manage den funds and those of

competitors’ This conflict of interest may generate underperfamoe in subadvised funds,

Lsee Golec, J. (1992) for a study of principal-agent elaaf the investor-investment advisor relationship.

2Approximately 40% of the subadvised funds in oungle are managed by external management companies
that also manage their own funds, which may comipettee same market as the subadvised funds.



and, consistent with this, Chehal. (2013) show that outsourced funds are less likely
benefit from preferential IPO allocations or otlsebsidies than an in-house fund. Second,
by further exploring hidden actions that might gabe underperformance in outsourced
funds as a result of conflicts of interest, we ®aun human capital allocation to examine
whether transferring portfolio managers among ingeoand subadvised funds within a
fund family might explain underperformance; we fitléht there is a strategic allocation of
managers according to past performance and teRoréolio managers of in-house funds
that performed poorly during the immediately prengd.8-month period are more likely to
be transferred to outsourced funds. Manager teatutiee fund family also appears to play
an important role in human capital allocation beeathe longer a portfolio manager has
been affiliated with the family, the less likelyesls to be transferred to an outsourced fund
and the more likely she is to be transferred terimdl funds. These findings are consistent
with Fanget al. (2012), who show that fund families allocate ths#st managers to the

least efficient market segment to better explothsmefficiencies.

To understand why managers may handle outsourakdhamouse funds differently, it
is important to note that income from these différéypes of funds differs. The
management company collects management, distribatiml administrative fees (among
others) from those funds managed in-house, wherester a typical outsourcing
arrangement, the subadvisor receives only a subamvifee. A good example in our
database is ICON Advisers, Inc., which managesvits fund (CON Equity Income Fund)
and an external on®fio National Fund Income Opportunity Portfolio, which belongs to
Ohio National Investments, Inc.). ICON Adviserseawes from its own mutual fund a
management fee of 0.75%, a 12b-1 distribution fe@. % and other expenses of 0.69%
(consisting of an administrative fee of 0.05%, amather fees), whereas it receives a
subadvisory fee of only 0.5% from the external fanat it manages. The fund industry is
aware of this potential conflict of interest, whishwhy some management companies set

specific conditions on the outsourcing arrangemedrgsveen principal advisors and



external subadvisors that restrict the latter toaging only their subadvised funds and not
the funds of others.

Now that we understand this new conflict of intéresir main objective is to show that
outsourcing can be efficient as a business modeénever a subadvisor is not
simultaneously managing both its own funds andragtdunds, or under specific types of
subadvisory agreements or fees that eliminate tidenperformance caused by the conflict
of interest discussed above. Our findings indidht an incentive fee mechanism and
different types of subadvisory agreements — suchmaki-manager contracts and co-

branding business modelserve to control and monitor the conflict of iretst.

We first analyze the co-branding model as a meshano reduce the negative effects
of this conflict. In a co-branding arrangement, thencipal advisor partners with a
subadvisor to capitalize on the reputation of thieaslvisor or a specific portfolio manager
employed by the subadvisor. In this case, the minéif interest in the management
company is reduced because the subadvisor coutdnosonly the subadvisory contract
but also its own reputation or prestige. We docunaenimprovement of 125 to 156 basis
points (bps) per year for funds operating undeo-®dranding model in which subadvisory

services are employed in cases of conflict of eger

The second mechanism is the multi-manager arrangieméich allows management
firms to hire more than one subadvisor to managfiitds. Such contracts are exempt from
certain requirements of mutual funds mandated gy thS. Securities and Exchange
Commission (SEC), which allows them to terminated appoint new unaffiliated
subadvisors without shareholder approval; this gtem makes it easier and less costly to
terminate the subadvisory relationshignder this framework, subadvisors are concerned
with losing contracts; thus, they focus mare fund management, which leads to a more
competitive environment. Given a potential confliot interest, we find that multi-
management models improve fund performance by leet\8d and 91 bps per year. Some

companies recognize the usefulness of such a misomamd include it as an exception in

3 For instance, the principal advisor of John Hakdegands Il - International Growth Equity enteretbimn
agreement with Turner Investments, L.P. (“The Swutsad”) in which Turner agreed that, for a five-yea
period, it will not act as an investment adviser afy fund with investment strategies and policies
substantially similar to those of the subadvisanyd



agreements with advisory and subadvisory firmsmotanage other funds. For instance, in
the example of John Hancock Funds Il and Turneedtments, the subadvisor is allowed
to manage other funds only in cases of multi-managels in which Turner is one of three

or more managers of each such fund.

Third, we analyze whether incentive fees might gaite the underperformance of
subadvised mutual funds. Incentive fees are a cewaucture that makes management
compensation a function of investment performahegally, a mutual fund can only use a
type of fee known as a “fulcrum fétas an incentive fee. We find that subadvised funds
governed by performance fee contracts have sigmifig improved performance. We also
observe that subadvised funds subject to conflictinberest enjoy a performance
improvement ranging from 100 to 159 bps per yeagmtiey charge a performance fee to
mitigate such conflict.

The remainder of this paper is organized as folloBection 2 describes subadvisory
model contracts and formulates our research hyph8ection 3 describes our data and
the algorithm used to merge data from SEC Form NSiARgs with the CRSP Mutual
Funds database. Section 4 examines the underparicemof subadvised funds, the
relationship between such underperformance andimxigonflicts of interest and the
mechanisms that can offset this conflict. Secti@oicludes.

2. Hypothesis Development
2.1. Subadvised Funds

The number of subadvised funds has grown consiljeraker the last decade.
According to the Investment Company Institute (JGipproximately 40% of funds had
delegated portfolio management responsibilitiesttieast one subadvisor as of April 2009,
by contrast to approximately 25% over the previbQs/ears. Firms that provide portfolio

management services can either be affiliated vighfund family (i.e., where the principal

4 According to the 1970 amendment of the Investmemi@any Act of 1940, the incentive fee must be
centered on an index with increases in fees fdiopmance above the index matched by decreasegnfée
performance below the index.



advisor and subadvisor belong to the same firmyraffiliated (i.e., where the principal

advisor delegates investment decision rights tmdependent firm). The number of mutual
funds with affiliated subadvisors grew from 804 dsnin 1999 to 1,284 in April 2009,

whereas the number of mutual funds with unaffiiageibadvisors grew faster, from 500
funds in 1999 to 1,130 funds 10 years later, wiggresents an increase of 126%.

We observe different types of subadvisory arranggspedepending on the types of
contracts registered. Portfolio management delegas partial when the principal advisor
delegates part of a fund to a subadvisor and coedirto manage the remaining portfolio
assets itself. Conversely, the principal advisoy miae one or more management firms to
manage the entire fund portfolio. Under this fraragw the principal advisor fully
delegates portfolio management and focuses on ororgtsubadvisors and on sponsoring,
branding and distribution.

2.2. Hypothesis Devel opment

In general, a fund family may use one or more suisads to manage some of their
funds. These subadvisors might also manage thes fohdther fund families and possibly
even their own funds. In these latter cases, thadisory firm could focus more effort on
its own funds than on others. A possible reasomdisor may favor in-house managed
funds is that such funds contribute to the firmésenues through other expenses such as
12b-1 fees, whereas the only revenues an advisaivies from outsourced funds are
subadvisory fees. Therefore, we posit that outsogris not inefficient per se — i.e., as a
result of firm boundaries (as in Chenal. (2013)) — but specifically because firms that
manage both internal and external funds are sulgeatconflict of interest that leads to
underperformance of subadvised funds comparednsfinanaged in-house, as shown in
Duong (2010).

This conflict of interest also leads to underperfance relative to the rest of the
subadvised funds. In addition, if we exclude fundish such management conflicts,
outsourced funds are not inefficient and do noteupérform funds managed in house.

® In this research, we will not distinguish betwelsese two forms. For more details on this classiiin, see
Independent Directors Council: “Board OversighSobadvisors”. Task Force Report. January 2010.



HYPOTHESS 1. Mutual funds subadvised by firms that also manage their own
funds will suffer from a conflict of interest in fund management, which indicates
that outsourcing will be inefficient in this situation. However, if we consider only
funds without conflicts of interest, subadvised funds do not underperform in-house

managed funds.

Among the primary duties of fund management congsars to hire portfolio managers
and allocate them across funds. Sometimes thisaitm of human capital must be made
among both internal (in-house) and external (outsm) funds. Previous studies have
shown that management firms tend to favor their dumds to the detriment of funds
managed in their capacity as subadvisors througfegantial treatment in IPO allocations
and other unobserved actions (Chenal. 2013). However, it is not clear whether
management companies treat in-house funds prei@ignthrough unfair allocation of

portfolio management responsibilities among theiplyees.

HYPOTHES S 2: Management companies give their own funds preferential treatment
by transferring relatively poorly performing portfolio managers with relatively less

tenure to outsour ced funds.

For firms that manage both internal and externaldé) we present a mechanism to
monitor conflicts of interest. First, we discusshranding as a subadvisory arrangement in
which the principal advisor partners with a subadwito capitalize on the subadvisor’s
reputation. In many cases, the fund includes tmeenaf the subadvisor in the fund's name
to attract new investors. In this case, the confiicinterest identified above is mitigated
because the subadvisor is concerned not only aheutes it receives but also about the

fund's performance that is now linked to its refiata Therefore, we hypothesize that:

HYPOTHESS 3: In cases of conflict of interest, co-branding of subadvisory

arrangements positively affects the performance of outsourced funds.



The strategic choice of management structure iocesed with differences in
performance depending on whether funds are maragedlividual managers or by teams
of managers (Bagt al. (2005)). We also expect differences in fund penfance between
multi-manager and single-manager subadvised fumdigre multi-manager refers to a
subadvisory arrangement made by the principal advasd more than one subadvisor.
Each subadvisor manages a fraction of the fund'gim. The principal advisor monitors
the subadvisors, allocates the assets of the pord#mong them, and keeps the distribution
up to date by making periodic allocation adjustreeRursuant to Release No. 33-8312, the
SEC exempts certain multi-manager funds from hawingbtain shareholder approval to
terminate subadvisory contraéthis exemption makes it easier and cheaper toirttatm
contracts with subadvisors that have poor perfoomaecords and to generate increased
competition among subadvisors managing the funds Gbmpetition might even generate

an incentive that deviates from the benchmark farave performance.

HYPOTHESS 4: Outsourced funds with potential conflicts of interest do not

underperformiif the funds are under multi-manager subadvisory arrangements.

In a typical outsourcing arrangement by investn@rhpanies, the principal advisor
receives marketing and distribution fees, and thieadvisor receives management fees.
Although fees most commonly depend on the valuthefassets under management, fees
can also depend on income, performance, performahoc¢her funds in the family or a
combination of the foregoing. Performance-based f®&ght have an important role in
outsourced funds because they can be used to tantlomotivate independent advisors

regarding fund management.

HYPOTHES S 5: Performance-based fee contracts mitigate conflicts of interest and
improve the performance of subadvised funds, in general, and those with a potential

conflict of interest, in particular.

6 See SEC Release Ns. 33-8312, 34-48683, IC-26%a0ahkle athttp://www.sec.gov/rules.shtml
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3. Data Description and Summary Statistics
3.1. Data Sources

We examine actively managed U.S. equity mutual $utharing the 1996-2011 period.
The data come from two main sources: SEC filings the Center for Research in Security
Prices (CRSP) mutual funds database. Data on sigoaslvadvisory arrangements, fund
investment style and types of fees come from thenRdSAR filings. Fund returns, total

net assets, turnover, expenses and other availaidecharacteristics come from CRSP.

Under the Investment Act of 1940, every investmsarhpany must register with the
Securities and Exchange Commission (SEC). All Un8tual funds and other regulated
investment management companies are required éoFbrm NSAR (along with other
documents) on a semi-annual basis. Form NSAR-ArsaVe first six months of the fiscal
year for an individual investment management compand Form NSAR-B covers the full
year. A mutual fund family, also known as a famidgmplex, is composed of several
mutual fund series, each of which (also known dsral trust) may consist of several
mutual funds. Each mutual fund series is legallynied as an investment company. Thus,
each family complex may file several distinct NSARRms for each of its fund trusts along

with detailed information about each of the mufualds.

To create our database, we first downloaded ansegaall NSAR-B filings available
from the SEC’'s EDGAR database — a total of 55,3ilés.f Although certain funds
voluntarily filed their reports prior to the mandat disclosure period (there were filings
available from 1993), the data began to appearistemsly in 1996. To mitigate any
selection bias, our sample begins with 1996. Oitialrdataset is the entire population of
the U.S. open-ended mutual fund market from 19980t !

The NSAR filings allow us to extract a substan@mhount of information that is
unavailable in other databases, such as subadwemes, advisory fees and advisory

contracts. A limited number of previous studieséhaged much smaller subsets of these

" From the initial 55,315 filings, we drop the capending filings for 1994 and 1995 and filings wéeio
names for the trust appear, obtaining a sum of3#3flings. In addition, we do not consider indexds or
those missing an advisor name.
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data to examine various issues related to advisongracts. For example, Cashman and
Deli (2009) studied locating decision rights onlgr f2002. Duong (2009) examined
outsourcing in the mutual fund industry for a subgke of the 50 largest fund families and
certain smaller families. Deli (2002) and Warned aiu (2011) performed more detailed
studies on advisory contracts. Almazral. (2004) examined investment constraints, and

Dass and Sundaraf®002) examined the use of performance-based cosatien.

Mutual fund returns and characteristics are obthinem the CRSP Survival-Bias-Free
U.S. mutual fund database for the same period (P894). The CRSP database has
information about multiple fund classes issued Ipadicular fund. These classes, typically
denoted A, B and C, have the same underlying gatfdhe main difference between
them is the fee structure. Our observations areenadhe class level. We group data by
observation at the fund level, following the litena (e.g., Gaspat al. (2006) or Nandat
al. (2004)). We aggregate returns, weighting eacksdbgy total net assets (TNA).

We compute the volatility of fund returns as thenskard deviation of returns during the
prior 12 months. If the fund has multiple clasgbég, TNA of the fund is the sum of all
TNA over all the classes. Turnover and expensesagggegated at the fund level by
weighting each class by its total net assets; dodfage, we select the oldest among all
classes. To merge the CRSP and NSAR data, we fugzyamatch procedure that utilizes

Weighted Jaccard Distances, which is discusseakiteichnical appendix.

3.2. Summary Statistics

Panel A of Table 1 reports the number of subadviseds affiliated or unaffiliated
with the fund family? The affiliation data among investment managemenisf (in our
case, between advisor and subadvisor) come froiereliit sources. The main source is the
SEC website, where the firm name, the last filingted issuer relationships, owner

relationships, affiliate relationships, group memnsband filing-agent relationships can be

8 Although our analysis concentrates on U.S. equitd§, we will consider in this first table all U.@utual
funds to better compare our primary results witlerpresearch. For the following tables, we will isconly
on equity mutual funds, as defined in the NSARiBids.

12



searched. The literature on outsourcing of mutual funds does consider affiliated
subadvised funds as outsourced funds per se bun-lasuse funds. We will follow this
approach and will refer to subadvised funds asfiliatédéd funds hereinafter. The results
show that the proportion of unaffiliated funds lgewn from approximately 13% five

years ago to over 20% of total funds currently.

This finding is consistent with the prior literagurFor example, Cashman and Deli
(2009) show that 13.6% of subadvised funds in 2@@2e unaffiliated, whereas Del
Guercioet al. (2010) find that it is 18%. A report from the Inégyent Directors Council,
“Board Oversight of Subadvisors” (2010), states, 6& April 2009, nearly 40% of mutual
funds use at least one subadvisor to manage trésfyortfolio, compared to 25%, 10
years ago”. Our data are also consistent withdtagement, as we observe that, by the end
of 2009, subadvised funds, both affiliated and filrgted, accounted for 41.9% of total

funds in our sample. In 1999, that figure was 25.6%

Panel B of Table 1 focuses only on funds with uhaféd subadvisors and reports the
percentages of funds classified according to wihidtiey use performance-based fees, a co-
branding model or a multi-manager arrangem@meerformance-based fees have been
carefully applied in the industry, and their usegas from approximately 2% to 7%.
Among unaffiliated subadvised funds, hiring morarthone subadvisor is a common
management approach, as multi-managethantangements account for between 11% and
33% of such funds over the last 15 years. Co-bicraleds represent approximately 20%
of all unaffiliated subadvised funds. Finally, Pa@eshows that subadvised funds with a
potential conflict of interest (when the subadvis®ralso the principal advisor of other

funds in its family) represent nearly half of aflaffiliated subadvised funds.

[Insert Table 1 here]

® Firms' affiliations have been accurately crossetteel, using firm websites, financial news and comypa
annual reports.

10 Although these categories are not legally mutualglusive, we observe that less than 1% of oumpsam
combines two or more of these mechanisms.

1 We consider mutual funds managed by more than iomeaks those that have multi-manager subadvisory
arrangements (i.e., the principal advisor has hinede than one unaffiliated subadvisor). We doauotsider

as multi-managed funds that are partially managed tprincipal advisor and jointly managed with one
subadvisor.

13



Because one of the objectives of this paper is Xamine whether management
companies unfairly allocate portfolio managers syw/that favor in-house managed funds
over subadvised funds, Table 2 includes summaryrnmdtion regarding the 1,074 U.S.
equity mutual funds in our database for the 199612@eriod that are managed by
individual portfolio managers. Among these fundg @bserve that the total number of
managers ranges from 541 in 2011 to a maximum ©f i842002. During the sample
period, 723 portfolio managers have been managmgwerage of more than one fund
each? Of these multi-fund managers, 86% are in-houseagers and 14% manage
subadvised funds. The total number of managememipanies is 262, and these, on
average, have approximately 4 funds each. In adgitwve observe that there are on average
more than 30 transfers of portfolio managers pedr,yavhich represents 4% of all
individual managers in our sample. Thus, we havdeewe of some shifting of portfolio

managers within management companies.

[Insert Table 2 here]

Finally, Table 3 reports fund-level summary statsstor all U.S. equity mutual funds
in our sample, categorized by management status.fivdethat subadvised funds are
smaller and younger than most funds and come frelatively small families that offer
similar numbers of products. Additionally, we fitltat flow and turnover are unrelated to
management status. These results are consistdnQOhinet al. (2013), who find similar
results for a different period and include fixedame and balanced funds in their analysis.
We also find, as in Duong (2010), that subadvisewl$ are relatively expensive. In the
final row, we observe that U.S. equity subadvisedi§ represent approximately 20% of all

equity funds, on average.

[Insert Table3 here]

12 \we do not consider portfolio managers who managh bohouse and subavised funds simultaneously.
This set of managers accounts for roughly 4% ofprimary dataset. Table 2 already excludes thesdstu
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4. Methodology and Empirical Results

In this section, we compare the performances ofadubed funds and in-house
managed funds to determine whether there are diftas in performance due to conflicts
of interest in management firms. We then examinethdr such conflicts can be mitigated
through different types of subadvisory arrangemenish as co-branding, multi-manager

systems or performance-based fees.

Because our main variables of interest from CRS¥ hea monthly frequency, we
convert all variables extracted from the NSAR-Binfis from yearly to monthly
frequencies. For each mutual fund, we computeatdjlsted returnéy;) before expensé$
with three different models: the Capital Asset iagcModel (CAPM), Carhart's (1997)
four-factor model (FF4), and an international ffaetor model (FF5), which adds the
MSCI World Index return factor to the FF4 model.

4.1. Subadvised Funds: Potential Conflict of Interest

We now turn to our empirical results. To test fobadvised fund eficiency, we estimate
differences in performance due to management sfedosthe following panel regression

at montlhy frequency:

Performance;; = ¢ + f1SubAdvised;; + [2Xit—12 + Eit [1]

where Performance is the risk-adjusted return of fund i in montt3§, is the intercept,
SubAdvised;; is a dummy variable indicating whether fund “i” sveubadvised in month t,

andX;._;, IS a set of control variables.

As observed in the descriptive statistics, certdnaracteristics may be correlated with

the status of outsourcing and might predict perboroe. For example, small funds with

13 The CRsP value-weighted stock index net of the mpath Treasury rate (Rm) is used as the market
factor. The SMB (size factor), HML (book-to-markgtctor) and WML (momentum factor) factors are
obtained from Kenneth French’s website.

Y Eor each month, we computed the fund's risk-adjustéurn using data covering the previous 24 months
(with a minimum of 20 observations). In additioiptes were computed using the previous 36 obsensti
(with a minimum of 30), with the main conclusionschanged.
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low turnover are more likely to be outsourced, aoth variables are strong predictors of
fund performance, as suggested in the literatuner&fore, we must control for them. Our
control variables are Fund Size, Age, Expenses)auar, Fund Flows, Past Performance,
Foreign, Family Size and Family Funds. Fund Sizéhésnatural logarithm of TNA under

management in millions of dollars. Age is the numbleyears the fund has been offered.
Expenses are total annual expenses and fees dibiglgear-end TNA. Turnover is the

minimum of aggregate purchases and sales of sesudivided by average TNA over the
calendar year. Fund Flows is a percentage tha¢septs new inflows of the fund over the
previous year. Past Performance is the fund’'s catiwel risk-adjusted returns over the
previous year. Foreign indicates whether more ®@#b of a fund’s assets are in foreign
equity markets, as reported in the NSAR-B formsniRaSize is the logarithm of TNA of

all funds in the family, excluding the fund itsefamily Funds is the natural logarithm of

the number of funds within the fund family.

Table 4 reports the estimated coefficients for &qonal]. We include the time and
fund-investment-style dummies to exclude conceimst the results are driven by a
correlation between given time period or fund style with fund performariéeWe also
cluster the standard errors at the fund level. @aki 1 to 3 show that outsourced funds
underperform in-house funds. The coefficients agative for all performance measures (-
0.0681, -0.0393 and -0.0437 for Columns 1 to 3peeBvelly), which indicates that
underperformance ranges from 47.1 (using the F&@Lt7 (in the CAPM) bps per year.
These results are consistent with those of Gheah. (2013) who find — using a different
dataset —, that outsourced funds underperform usédunds by between 50.4 and 72 bps
per year.

In colums 4 to 6, we repeat the analysis, addixgdfieffects for the principal advisor,
which allows us to compare differences in perforogabetweeen in-house and outsourced
funds with the same principal advisor. In this ¢cale coeficient of th&ubadvised variable
captures differences in performance between fundsaged in house (by the principal

advisor) and funds outsourced. The subadvisory ficaaft remains negative and

15 The investment styles in our sample are definedraing to information in the NSAR-B filings. We\sa
four different categories: Capital Apreciation, @th, Growth and Income and Total Return.

16



statistically significant across all three perfonroa measures, showing annual

underperformance that ranges from 10.1 bps tolg@s8&nnually.

In the last three columns of Table 4, we add suisadfixed effects® Subadvised
compares the performance of funds that the subadmsanages for other companies with
that of funds that the subadvisor manages forwts account (managed in house). Thus,
the coefficients should be higher as a result diragl these fixed effects because their
inclusion allows us to select funds subject to kondf interest (subadvisors with in-house
funds that also manage external funds). We obstiatethe subadvised coefficients are
certainly more negative and statistically significdor all performance measures. The
underperformance of subadvised mutual funds rafrges 56.6 bps to 100 bps, depending

on the performance meastfe.

[Insert Table 4 here]

Our results and those reported in the previousaliee suggest that oursourcing
portfolio management of a mutual fund is not effidi because it undermines fund
performance. However, because a substantial piopodf subadvised funds in our
database are externally managed by firms thatraégstage their own funds, we believe that
we are in a conflict of interest framework that s carefully examined. In other words,
management firms can manage their own funds andltsineously offer advisory services
to the funds of fund families that may be their patitors. For example, Chenal. (2013)
analyze differences in performance between outeduftends and funds managed in house
but do not indicate whether the outsourced funds srbject to conflicts of interest.
Chuprininet al. (2011) study outsourced funds that are subjecoidlict of interest (called
outsourced funds in mixed management companiespbiyt examine funds subject to

18 The subadvisor-fixed effect is actually a fixedeef of the management company in charge of paotfol
management. In other words, it will be the subaalyig the fund is subadvised, or the principal iady, if
the fund is managed in-house.

17 as Table 3 shows, although there are no criticiétinces between the results from the three measir
risk-adjusted returns, measuring performance byCthEM is the least suitable approach to evaluatigual
funds that might allocate a portion of the funddeign markets. For this reason and to save speeayill
report only the FF4 and FF5 measures hereinafter.can also observe how the foreign variable lditses
significance with respect to performance when thleadjusted return includes the international festtor.
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conflict versus in-house funds, concluding that terformance of funds in mixed
management companies is poorer because of a trasfsteealth from one group to the
other. Our hypothesis is that outsourcing portfaianagement is not inefficient per se but

is inefficient when there is a conflict of interest

To study this issue more deeply, we estimate eguati] in Table 5 for two samples of
subadvised funds, sorted by whether they are sutgjemonflict of interest. In Panel A, we
consider all in-house funds and those outsourcedsfuthat are subject to conflict of
interest. In Panel B, we include all in-house fuadd outsourced funds that are not subject
to conflict of interest (when the subadvisor doesmanage its own funds or is a specialist
subadvisor that only subadvises). In Panel A, warobfor performance variations across
subadvisors to capture differences in performaremvéen in-house and external funds
managed within the same subadvisory company. FramelFA, we can observe, using FF4
(FF5), that outsourced mutual funds managed bydsudars with potential conflicts of
interest underperform their in-house counterpasts6tb bps (6.11 bps) per month, or
0.78% (0.733%) per year. These coefficients areenm@gative and stronger in statistical
terms than the results in Table 4, where we poaledubadvised funds against in-house
managed funds. This provides a first indication what might be driving the
underperformance of subadvised funds. In Panel lisrevwe have excluded subadvisors
with conflicts of interest, the coefficient on tl8badvised variable is not statistically
significant in any case, indicating that outsougcuwhen there is no potential conflict of
interest does not negatively affect mutual fundfgremance and is not, therefore, an

inefficient activity.
[Insert Table 5 here]
This finding has implications for selecting mutdiahds because previous studies, had
indicated that investors should avoid mutual funglsose portfolio management is

outsourced to a subadvisor. In additon, this remulalso significant for mutual fund

companies with respect to their choices of subadvempanies to manage their funds.
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4.2. Portfolio manager allocation

In most cases, the principal advisor is the manageémompany in charge of portfolio
management, and their own employees are the gortftdnagers of their in-house funds.
In other cases, the principal advisor hires anraatemanagement company to manage
some of their funds, and therefore the portfolionagers are external to the principal
advisor, and internal employees are only respoaditit activities such as distribution,
marketing and record keeping, among othergshe CRSP mutual fund database, we can
find the actual portfolio managers of funids.

We have previously documented a conflict of inteeaong management companies
that simultaneously manage their own funds anduhds of their competitors, whianay
incentivize inefficient actions by such managemssrpanies. We now go beyond these
actions and focus on human capital allocation aod lthe portfolio managers are
transferred themselves among in-house and subaldftisds within the same fund family;
such transfers might also help explain the undéspeaance observed in outsourced funds

that are subject to conflict of interest.

To test for managerial transfers among managenmens,fwe restrict our sample to
funds that meet the following three conditions atle period: 1) the fund is managed by a
single portfolio manager; 2) the fund belongs tdamily that has both in-house and
subadvised funds; and 3) during the given perisdyortfolio manager manages either only
in-house or only subadvised funds (we believe thateconomics that drive decisions to
allocate one or more portfolio managers to fundsli&ely to differ from those that drive

decisions to shift managers among in-house andorasd funds?

We estimate the following logistic model:

exp(Bjz;
Prob(y;, = 1) = #(]Bz,z)) .

18|t the fund is subadvised, the management comphaows in the CRSP database is the principal advisor,
but the portfolio manager is from the subadvisomf

19 Consistent with prior studies, our sample shoves the percentage of funds managed by single fiortfo
managers is approximately 44% (Bliss et al. (260®)w that the percentage of individual portfoliorrager
funds ranges from 62% in 1996 to 44% in 2003).
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where Bjz; = (B, + B, Skills;; + B, Tenure;, + B, X + &¢). The dependent variablg; ()

is a dummy variable that accounts for the event gfortfolio manager transfer from
management of in-house funds to management of watso funds, or vice versa. To more
accurately determine what is affecting such evenwss,separate our dependent variable
according to the direction of the transfer. We wefiin to Sub” as a dummy variable that
equals 1 if a fund is managed externally by a pbafmanager that, in the current period
“t,” manages only subadvised funds and, in the iptesy period “t-1,” managed only in-
house funds. Our second dependent variable, “Sub,t@oes in the opposite direction,
taking a value of 1 if an in-house fund is manabggd portfolio manager that currently

only manages in-house funds and in the prior panadaged only subadvised funds.

We define the “Skills” variable as Poor managero&aonanager and Top manager,
depending on whether a portfolio manager in a ginemth has a cumulative 18-month
past performance (alpha from FF5) below the medianye the median or above thé"90
percentile, respectively, among funds of the samestment style. The “Tenure” variable
measures the business experience of a portfolioaganwithin a given management
company and equals the number of years the mamagemanaged funds for the family.

“X" is a set of control variables that were previgugfined.

Table 6 shows the estimation results for regresspecification [2]. We can observe
that being a poor manager increases the likelilafdzking transferred from an in-house to
an outsourced fund, whereas being a good managet isufficient for a manager to be
incorporated into the management company’s owndulmtieed, even being among the top
managers of external funds does not improve a glmrtinanager’'s chances of being
shifted to management of in-house funds. Howevanagerial tenure with the family does
have an important role in such transfers and istigely related to transfers to managing
in-house funds and negatively related to transferexternal fundsThese results may
suggest that management companies could baseptioenotion decisions (transfers from
external to internal funds) on manager tenure atfitm rather than past performance,
while even though poor past performance is higblsited to relegation decisions (transfers
from internal to external funds). Consequently, agers from internal firms have a strong

incentive to outperform to remain in a position m@anage internal funds and not be
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relegated, whereas young managers at the extarma have different incentives to be
promoted, namely simply gaining tenure at the campeather than outperforming.
Overall, these results show a suboptimal portfalianager allocation for investors in
subadvised funds, which confirms that there is @aflmb of interest in cases in which a
management company manages not only the funddeitsoits clients but also funds of

other management companies.

[Insert Table 6 here]

4.3. Co-Branding Model on Subadvised Funds

Chenet al. (2013) suggest that outsourced funds are mofeuwdifto monitor and
control because external management firms are eraEmt companies with their own
employees, and the fund family cannot oversee therthe previous section, we showed
how underperformance of outsourced funds is relatec conflict of interest in the
management of in-house versus external funds. i ghbsection, we test whether this
underperformance is mitigated when subadvisoritegfpns are at stake. This will occur
when the principal advisor associates with a suisadvo take advantage of a subadvisor’'s
reputation, thus including the name of the subamviis the mutual fund's name to attract
new investors. In this circumstance, the subad\sbould care not only about fees received

but also about fund performance because it willded to its own industry reputation.

To test whether a co-branding model can positiveuence the management of

subadvised funds subject to conflict of interest,ran the following regression:

Performance;, = p,Conflict;, + B,CoBranding;.+pB;Conflict;, * CoBranding;,+PaXj ;12 + U, [3]

where Conflict j; is a dummy variable that equals 1 if the fund ibaslvised by a
management company that also has its own fubeBranding j; is a dummy variable that
equals 1 if the fund uses a co-branding model b&aduising andConflict ;; *CoBranding j;

is an interaction terrf?.

20 One might argue that even though an external fsmdanaged by the same company that manages its own
funds, these are not really subject to a conflidess funds belong to the same investment objectisea
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Table 7 presents the estimated parameters foriequ@). We confirm again that there
is a conflict of interest previously identified. &tcoefficient for the variable Conflict is
negative in all columns and statistically significan general. We also observe that a co-
branding model does not improve performance whenretlis no conflict of interest (the
coefficient for Co-branding is not statisticallygsificant). However, when co-branding is
utilized with subadvisors that have a conflict oferest, it positively affects performance,
offsetting this conflict. We have added time andestment-style-fixed effects in the last
two columns, and in addition, we control for penf@nce variation across subadvisors.
Whereas the conflict of interest has a negativeachpn performance of between 38.3 and
58.4 bps per year, companies subject to confliehtefrest that utilize a co-branding model
witness an increase in fund performance of betwlénto 156 bps per year. Thus, when
the subadvisor has recognized status in the inguste fund family can use a co-branding
model to capitalize on the subadvisor's reputationthis case, although the subadvisor
faces a conflict of interest, it will try to outperm to maintain its reputation in the

industry.

[Insert Table 7 here]

Our hypothesis that co-branding mitigates undegoerédnce in cases in which there is
a conflict of interest is based on the idea thahagiang external funds can affect the
reputation of the subadvisor. If this is true, #féect should be stronger for the most
important management companies. In Table 8, wefiredthe co-branding variable, using
only the most prestigious subadvisors in terms ipé nd past performance. Panel A
presents the results obtained for the top 20% afagement companies in terms of size
(TNA), and Panel B presents the results obtainedtlie top 20% of management
companies in terms of performance. The coefficieant the interaction term
Cobranding*Conflict is again positive and statiglig significant. The marginal
improvement in performance for the largest subamtgiss between 173 and 181 bps per

year, whereas in Table 7, the marginal improvensbetween 127 and 138 bps. For the

robustness check, the conflict variable was refitoeonly those that share the same investment iNge@nd
the results remained unchanged. We will not refharge tables here to save space but they are laleailpon
request

22



top performing funds, the marginal improvementasaeen 137 and 150 bps, which is also

larger than the improvements for co-branding fundgeneral.

[Insert Table 8 here]

4.4. Multi-Advisors Fund Outsourcing

To test whether having more than one subadvisor oestuce or eliminate
underperformance observed in outsourced mutualsfithdt are subject to conflict of

interest, we estimate the following model:
Performance;, = a; + ByConflict;, + B,Multiple;, + B3Conflict;, * Multiple; +B,X; 1, + uj, [4]

where Conflict; indicates whether subadvised funds have a potecdiadlict of interest,
Multiple;: is a dummy variable that equals 1 if the fund usasulti-manager model of
subadvising andonflict;,  Multiple;, iS an interaction term. We include a new control
variable, Num Subs, that represents the number of subadvisors magabe fund. The

model also includes principal advisor fixed effetts

Table 9 presents the parameter estimates for gresquation [4]. We observe that
having more than one subadvisor does not significaaifect performance because the
coefficient on the variableMultipleis not statistically significant. However, such
subadvisory arrangements are clearly relevant tmahfunds that are subject to conflict of
interest. Thus, the variable measuring the intevadbetween multi-managers and conflict
is always positive and statistically significan¢ea after controlling for principal advisors.
We find that using multiple subadvisors to manageuaual fund with a potential conflict

of interest improves performance by between 84%nkps per year.
[Insert Table 9 here]

This finding is consistent with prior literaturelated to general firm theory. For
example, Bonet al. (1999) and Coopeat al. (2005) support the idea that groups are more

efficient, act more rationally and achieve betterf@rmance than individuals. In addition,

%1 We consider it more appropriate to compare théopmance among funds with the same principal adviso
rather than within the same subadvisor because ther single subadvisor per fund but several.
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the management literature explains that group aessmight be beneficial for different
reasons. For example, team members can correcgttetira members’ errors (e.g., Sharpe,
1981), and groups whose members have differentbddjgs and knowledge (integrated

into teams) positively affect the overall outlodikloe firm.

With respect to mutual funds, we provide an addaloreason why group decisions
may be beneficial that is based on an increas&dfiseplacement of subadvisors. Multi-
manager funds have received an exemption from B i@gulations that permits them to
terminate and appoint new unaffiliated subadvisateout shareholder approval, provided
certain conditions (such as notice to shareholdiétsin a specified period) are n&étThis
exemptive relief substantially reduces the time eost of obtaining shareholder approval
for each change of subadvisors, which makes ieeasireplace management firms. Such
power could enable funds to monitor and controlrpperformance through threats of
replacement, which might mitigate problems in thésourcing contract. Our expectation is
that this exemptive relief generates a high degfeeompetition across subadvisors to
improve fund performance. Subadvisors are incezgt/ito engage in active strategies to
achieve the improvements in performance presemelable 9, such as by changing the

level of diversification of the fund or by deviagifirom the benchmark.
To test for this effect, we estimate the follownegression specification:
FundRisk;; = aj + 1 Multiple;+p,Conflict+psConflict x Multiple; :+B4X;; + U [5]

where FundRisk is a measure based on three variables. The fstnteasures are the
total-risk and specific-risk measures of a mutualdf. Total Risk is the standard deviation
of monthly returns for each year, and Specific Rsslthe standard deviation of a fund’s

residuals, in this case using the five-factor model

Finally, we will use a change in beta as a proxy dotive management, which is
defined as the absolute value of the deviationed lfrom the average beta for the mutual

fund's investment style.

2 See exemption from Shareholder Approval for Cergibadvisory Contracts, SEC Release Nos. 33-8312,
34-48683, IC-26230.
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Table 10 presents the regression results for equgll. We observe that subadvised
funds that are subject to conflict of interest shoegative and statistically significant
coefficients, with total and idiosyncratic risk #s dependent variables (-0.1259 and -
0.182, respectively). Moreover, funds with morentlae subadvisor also show lower risk
(total and specific risk), in accordance with B#iral. (2005), who find that returns for
team-managed funds are less volatile than retemfaihds with individual managers. Both
in Bar et al. (2005) and in our paper, mutual fuadsmanaged by multiple managers. The
main difference is that in Baet al. (2005), all the managers belong to the same

management company.

Table 10 also shows that the effect of multipleisohg on funds subject to conflict of
interest occurs through increased competition ambeglifferent management companies
managing the fund. We observe that all of the dcdefits for the interaction variable are
positive and statistically significant, which refte the higher levels of risk assumed. In
particular, if we focus on the last column, we aleea deviation (0.0391) in the average
systematic risk for mutual fund style, which comf& our notion that, spurred by
competition, different managers try to specializel aifferentiate themselves from the
benchmark to improve performance. Moreover, thetrapscialized strategies most likely

correspond with less diversified portfolios, whikplains the increased idiosyncratic risk.

[Insert Table 10 here]

4.5. Performance Based Fees on Subadvised Funds

Chenet al. (2013) document that subadvised mutual funds elegively difficult to
monitor, which results in underperformance. Otheudies have shown that funds with
performance-based fee contracts have superior rpgfce — because of the monitoring
effect that this fee structure requires — over fumgth fees based solely on assets under
management (Eltoat al., 2003). We wish to examine the effect of perforosbased fees
on funds managed by external firms (subadvised durahd whether this incentive
mechanism mitigates the management monitoring issneTable 11, we present

estimations of the following regression equation:
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Performance;, = p,Subadvised;, + ,Perf_Fee;, + B;Subadvised;, * Perf _Fee; +[,X;, 15 + U;, [6]

where Subadvised;, is a variable that equals 1 if the mutual fundsidadvised and 0
otherwise Subadvised;, * Perf_Fee;, iS an interaction term that takes a value of Lifdf |
is subadvised under a performance fee and O otberavid X1 are the control variables

previously defined. The subscript j correspondallt®.S. equity funds in our sample.

From Table 11, we can conclude that, in generatscaurcing generates poorer
performance because th8ubadvised coefficient is again negative and statistically
significant. Although performance-based fee arramggs do not appear to significantly
improve the performance of mutual funds as a gémeadter (thePerf Fee coefficient is
not statistically significant), it appears to beitguelevant for subadvised funds (being
positive for all specifications and statisticaligrgficant in 3 of 4 cases). Using the five-
factor model to measure performance, we obsertdhbgerformance of subadvised funds
under a performance fee compensation arrangemegrov@ by 0.0832% monthly (1%

annually).

In the final two columns, we go further in exammihow this fee structure affects
subadvised funds subject to conflict of interestllging in fixed effects for the subadvisor.
This enables us to control for any unobserved &ffec characteristics that depend on the
actual management company charged with portfolicmagament (a subadvisor for
outsourced funds and a principal advisor for indetunds). Under this control structure,
we find that the performance fee structure improviesk-adjusted performance by
approximately 0.1325% monthly (1.59% annually). Sénelast findings support our
hypothesis that a performance-based fee contraanh igffective system for monitoring

external advisors and thereby improving fund pentonce.

[Insert Table 11 here]
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5. Conclusions

In this paper, we contribute to the emerging lit@r@ on subadvised mutual funds by
providing empirical evidence regarding the effedf managerial outsourcing on
performance and studying the effects of mechanissexl to monitor and control the
activities of subadvised funds. In building our atmse, we extract information from
NSAR-B forms filed with the SEC between 1996 and 20Consistent with Cheet al.
(2013), we find that U.S. equity subadvised mutiumlds underperform funds that are
managed in-house, on average. However, such unftampance is due to a conflict of
interest in subadvised arrangements because rga¥byof subadvised funds are managed
by firms that also manage their own funds, wherth lbgpes of funds compete in the same
market. We find that subadvised funds subject tdlmd of interest underperform not only
in-house managed funds of the subadvisors (as on®{2010)) but also the remaining
subadvised funds that do not have a conflict cdrzdt. Thus, when we exclude funds that
are subject to conflict of interest, subadvisedd&imo longer underperform the in-house
managed funds, which has notable implicationsrfeestors selecting mutual funds and for

management companies' selection of subadvisorgtiorthanagement companies.

We find evidence of strategic allocation of managé&ased on their historical
performance. Portfolio managers that manage pquhjorming in-house funds are more
likely to be transferred to outsourced funds, whsrmanager tenure at the fund family is
negatively related to the likelihood of being trfemeed to an outsourced fund and
positively related to the likelihood of being tréersed to an internal fund. This observation
may help explain the underperformance observeduisoorced funds from a different

perspective than has been found in the prior lideea

In addition, we propose an incentive mechanismamwus subadvisory arrangements
that might serve to monitor and control subadvisioms and thereby offset the
underperformance observed in outsourced funds.oByr&st to previous studies, we do not
consider subadvised funds as a single group buyzmaéhem in terms of the following
three different models: co-branded funds, multi-ager (subadvisor) funds and funds that

utilize performance-based fee contracts.
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We show that co-branded models of subadvisory awats serve to mitigate such
conflicts of interest. After incorporating this neldnto our regressions, the performance of
outsourced funds subject to conflict of interessvieund to improve by between 125 to
156 bps per year — depending on the model — bedhesesputation of the subadvisor

became a key factor in performance.

The multi-manager model of subadvising is an effitiway of subadvising the
management of a mutual fund because it mitigatesctimflict of interest problem and is
found to improve fund performance by between 84 @hdops per year. This result is
consistent with prior literature that suggests thatups of portfolio managers perform
better than individual portfolio managers and, antigular, that teams or groups can correct
the errors of individuals and thereby move a funthe right direction. In addition, we find
that multi-advisor funds take on higher risk agsuit of the increased competition among
multiple subadvisors managing a given portfoliod(dhe simpler subadvisor termination
procedures under SEC rules). Subadvisory managerg a tendency to deviate from the

average risk characteristic of their style of irtmemnt and to create less diversified funds.

Regarding our third mechanism, although subadvfsods underperform in-house
managed funds due to conflicts of interest, whea #Hubadvisor fund includes a
performance-based fee, fund performance improvgsl® to 1.59% per year). This
suggests that the extra reward obtained from wariabanagement fees linked to
performance encourages portfolio managers to foo® on subadvised funds than they

otherwise would.

In short, our main contribution to the extant ktieire on outsourcing and mutual funds
is that outsourcing, as a business model, can fimeat when the outsourcing firm does
not manage its own funds. We demonstrate that vareroutsourced subadvisor does
manage its own funds, an incentive fee mechanistoarifferent types of subadvisory
agreements (such as multi-manager contracts afmlacwhing business models) can serve
to control and monitor conflicts of interest. Undeese conditions, outsourcing can be

efficient, with positive effects on fund performanaf nearly 1.5% per year.
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Table 1. Type of Outsourcing over Time

Table 1 displays three panels with the numbersibédvised funds based on affiliation, subadvisgmneement
and conflict of interest for the period 1996-20bt &ll U.S open-end funds. Panel A shows the péages of
total funds with the subadvisor affiliated and afftliated with the fund company. Panel B shows pleecentage

of unaffiliated subadvised funds ("subadvised fUhdisat represent each mechanism. “Co-brandingéreefo
funds that use subadvisor reputation and therefaieide the subadvisor's name in the fund’'s nanulti-
manager” refers to funds subadvised by more tham swbadvisor. “Performance fee” applies when the
subadvised fund charges a floating fee that depengsior fund performance. Panel C shows the meage of
subadvised funds that potentially suffer from cizghff interest (i.e., in which the subadvisor liscethe principal
advisor for its own funds).

PANEL A PANEL B PANEL C
Year Total Sub Noaff Subaff Co-branding Multi-manager Perfance Feg Conflict of Interest
1996 2684 12.9% 9.7% 8.4% 10.7% 2.89% 36.7%
1997 3006 12.5% 11.4% 12.5% 11.1% 3.19% 35.0%
1998 3493 13.0% 10.7% 15.6% 17.6% 2.14% 28.2%
1999 3458 13.2% 12.4% 18.2% 17.4% 2.43% 34.9%
2000 5119 14.3% 11.9% 16.5% 19.3% 3.22% 36.5%
2001 5073 13.8% 10.8% 14.3% 18.3% 3.55% 38.7%
2002 5764 15.8% 11.7% 13.1% 23.7% 4.64% 44.6%
2003 5940 17.6% 10.7% 16.7% 33.2% 5.02% 46.6%
2004 5906 17.5% 11.8% 19.8% 28.4% 6.19% 45.7%
2005 5770 17.6% 13.6% 16.0% 20.7% 4.26% 51.7%
2006 5535 18.2% 14.1% 17.2% 24.5% 5.86% 54.5%
2007 5710 20.5% 13.5% 14.0% 19.3% 5.38% 51.5%
2008 6668 21.7% 16.5% 15.0% 18.8% 6.46% 50.1%
2009 8268 25.8% 16.1% 18.8% 16.3% 4.78% 49.6%
2010 7819 25.2% 16.8% 20.1% 17.7% 4.15% 49.0%
2011 5335 22.6% 20.5% 16.4% 17.6% 4.58% 41.7%
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Table 2. Summary Statistics (Portfolio Managers)

Table 2 presents a year-end total count of podafolanagers of U.S. equity mutual funds manageddiyiduals
from 1996 to 2011. The first column indicates thensof individual portfolio managers by year, wheréiae second
and third columns summarize the number of fundsaged in house and funds subadvised, respectivleb/fdurth
and fifth columns indicate the number of times anager was switched from in-house to subadvisedsfuaid vice
versa. The last two columns report the total mamege companies and total funds managed by indiVigowifolio
managers, and the last row indicates the yearlsageefor each of the group categories.

# Individual | # Managers| # Managers | Changes In| Changes Sulj # Management | # Total

Managers in house Subadvised to Sub toln Companies Funds
1996 665 573 92 4 8 216 819
1997 659 564 95 8 8 231 833
1998 825 692 133 16 16 266 1026
1999 817 697 120 17 27 263 1029
2000 905 758 147 22 23 359 1326
2001 900 760 140 19 18 336 1289
2002 940 776 164 32 34 332 1367
2003 811 650 161 43 19 292 1202
2004 741 607 134 25 34 280 1141
2005 622 525 97 24 15 237 984
2006 608 515 93 20 14 224 973
2007 608 521 87 16 10 221 1003
2008 643 593 50 10 13 232 1112
2009 652 618 34 4 13 239 1161
2010 633 594 39 9 3 243 1056
2011 541 478 63 9 5 215 873
Total 723 620 103 17 16 262 1074
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Table 3. Descriptive Statistics

This table presents the means (standard deviatfdiohd characteristics across the entire sampfarafs, including
in-house managed funds and subadvised funds. Thplesaeriod is from January 1996 to December 2Gihd

Size is the natural logarithm of total net ass&t$A) under management in millions of dollars. Fandfiize is the
logarithm of TNA for all funds in the family, exdiing the fund itself. The Family Fund variable icaties the
logarithm of the number of funds in the family, kxding the fund itself. Advisor Size indicates tlogarithm of

TNA for all funds of the principal advisor, exclugj the fund itself. The Advisor Funds variabletis togarithm of
the number of funds of the principal, excluding thad itself. Fund Expenses are total annual exgeiasid fees
divided by year-end TNA. Age is the number of yesirsce inception. Turnover is the minimum of aggiteg
purchases and sales of securities divided by agefdgA over the calendar year. Flow is a percentiug

represents new inflows into the fund over the prasiyear.

All Funds Managed In Subadvised
House Funds
Fund Size (log fund TNA) 3.96 4.07 3.52
(2.4) (2.4) (2.2)
Family Size (log family TNA) 8.42 8.53 8.0
(2.8) (3.1) (2.0)
Family Funds (log funds per family) 3.24 3.26 3.18
(1.3) (1.4) (1.04)
Advisor Size (log advisor TNA) 7.30 7.83 5.21
(3.4) (3.2) (3.6)
Advisor Funds (log funds per advisor) 2.59 2.83 1.65
(1.4) (1.4) (1.3)
Fund Expenses (% per year) 1.39 1.36 1.53
(0.63) (0.60) (0.61)
Age (years) 8.61 8.96 7.26
(9.0) (9.5) (6.9)
Turnover (% per year) 101.6 103.0 96.35
(202) (209) (119)
Flow (% per year) 58.1 58.4 57.0
(367) (359) (383)
Yearly Average of Funds 2735 2174 561
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Table 4. In-house Managed Funds vs. Subadvised Fund

This table presents results for monthly panel regoms of risk-adjusted returns on fund charadiesisThe sample contains all U.S. equity mutuabifrom 1996
to 2011. Fund returns are calculated before deulydies and expenses (gross return). The depewaealble is fund performance, which is measuredlpha, as
given by CAPM and Carhart’s four-factor (FF4) mqdatluding an international index factor (FF5).b&dvised is a dummy variable that equals 1 if thedfis
subadvised by an unaffiliated firm and O otherwisend Size is the natural logarithm of total neteds (TNA) under management in millions of dollakge is the
number of years since the fund’s inception. Expgrese total annual expenses and fees divided byeygh TNA. Turnover is the minimum of aggregateghaises
and sales of securities divided by average TNA tvercalendar year. Fund Flows is a percentageepatsents new inflows into a fund over the presigear. Past
Performance is a fund’s past year’s risk-adjusttdrn. Foreign is a dummy variable that indicatégetlver the fund primarily invests in internatiomaérkets.
Family Funds is the natural logarithm of the numdfeiunds in a fund family. Family Size is the loiglam of TNA of all funds in a fund family, excluady the fund
itself. Control variables are lagged 12 months. &@md Investment Style dummies are included butegrted; and the constant term has been omiBteeshdard

errors are clustered at fund level; t-statistics r@@ported in parentheses. * denotes significahtkeal0% level, ** denotes significance at the EXel and ***
denotes significance at the 1% level.

CAPM FF4 FF5 CAPM FF4 FF5 CAPM FF4 FF5
Subadvised -0.0681 -0.0393" -0.0437" -0.0390" -0.0084 -0.0141" -0.0837" -0.0472" -0.0478"
(-4.70) (-3.55) (-3.63) (-7.86) (-1.95) (-3.08) 1%-15) (-3.07) (-2.85)
Fund Size -0.0020 0.0025 0.0021 -0.0053 0.0021" 0.0014 -0.0092" -0.0004 -0.0002
(-0.61) (0.99) (0.79) (-5.78) (2.64) (1.68) (-1%).0 (-0.14) (-0.08)
Age 0.0007 0.0004 0.0005 -0.0002 -0.0003  -0.0002 0.0002 -0.0001 -0.0002
(1.11) (0.99) (1.12) (-1.56) (-2.25) (-1.77) (D21 (-0.20) (-0.33)
Expenses 0.0905 0.0650" 0.0733" 0.1497" 0.1089" 0.1136" 0.1143" 0.0878" 0.0940”
(5.25) (4.95) (5.40) (33.09) (26.63) (27.04) (78.2 (6.09) (6.23)
Turnover -0.0001 -0.0001 -0.0001" -0.0001" -0.0001" -0.0001" -0.0001" -0.0001" -0.0001"
(-1.94) (-3.65) (-3.59) (-4.38) (-10.19) (-10.80)  (-4.55) (-2.53) (-2.86)
Fund Flows 0.0198 0.0130" 0.0130™ 0.0193" 0.0124" 0.0126" 0.0186" 0.0118" 0.0119"
(8.11) (7.17) (7.09) (20.63) (16.87) (16.38) (®).0 (6.64) (6.46)
Past Performance 0.0188 0.0135" 0.0140™ 0.0157" 0.0100™ 0.0102" 0.0145" 0.0086" 0.0090™
(13.99) (11.09) (11.22) (41.51) (27.27) (26.87) 7.Q@) (6.50) (6.82)
Foreign 0.2776 0.0917" 0.0129 0.241%3 0.0575" -0.0256" 0.2635" 0.0836" 0.0069
(13.98) (5.90) (0.73) (53.48) (13.84) (-5.89) 0. (4.23) (0.32)
Family Funds -0.0576 -0.0274 -0.0305%' 0.0014 -0.0121 -0.0084 -0.016%3 -0.0149 -0.0087
(-5.00) (-3.07) (-3.20) (0.22) (-2.23) (-1.45) 48) (-1.17) (-0.65)
Family Size 0.0310 0.0194" 0.0201" -0.0116" -0.0025 -0.0052 0.0015 0.0026 0.0007
(5.74) (4.51) (4.34) (-3.95) (-1.01) (-1.99) 0.72 (0.45) (0.12)
Observations 206493 206493 206493 206493 206493 206493 206493 206493 206493
AdjustedR? 0.094 0.088 0.097 0.213 0.192 0.194 0.235 0.205 0.212
Time dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Invest Style dummies Yes Yes Yes Yes Yes Yes Yes Yes Yes
Principal advisor F.E. No No No Yes Yes Yes No No No
Subadvisor F.E. No No No No No No Yes Yes Yes
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Table 5. Subadvised Funds: Potential Conflict of Iterest

This table presents monthly panel regressionss&fadjusted returns on fund characteristics. PAnetiudes all
funds managed in house and funds outsourced witanpal conflict of interest (i.e., are managed &y
subadvisor that also manages its own funds). Fauretludes all funds managed in-house and fundscomted
without a potential conflict of interest (i.e., ar@naged by a subadvisor that only manages extemas). The
dependent variable is fund performance, which iasueed by alpha, given by Carhart’s four-factor4FHmodel,
which includes an international index factor (FFBpntrol variables are lagged 12 months. The saemiéains

all U.S. equity mutual funds from 1996 to 2011. €irand investment-style dummies are included, bat no
reported; t-statistics are reported in parentheaed, the constant term has been omitted. Standaods eare
clustered. Time dummies are included but not regbrt denotes significance at the 10% level, ** ales
significance at the 5% level and *** denotes sigr@fnice at the 1% level.

Panel B: In house and
outsourced without

Panel A: In house and
outsourced with conflict

of interest conflict of interest
FF4 FF5 FF4 FF5
Subadvised -0.0650 -0.0611" -0.0123 -0.0215
(-3.23) (-2.85) (-0.61) (-0.99)
Fund Size -0.0015 -0.0015 0.0022 0.0012
(-0.48) (-0.43) (0.65) (0.34)
Age -0.0002 -0.0002 -0.0003 -0.0002
(-0.32) (-0.38) (-0.52) (-0.37)
Expenses 0.08T7  0.0874 0.1095" 0.1164"
(5.22) (5.45) (5.43) (5.89)
Turnover -0.0007  -0.0001" -0.0001" -0.0001"
(-4.56) (-4.55) (-4.33) (-3.62)
Fund Flows 0.017% 0.0125" 0.0124" 0.0125"
(5.13) (4.81) (5.53) (5.05)
Past Performance 0.0089  0.0095" 0.0098" 0.0097"
(6.19) (7.27) (7.16) (6.89)
Foreign 0.0873  0.0084 0.0628 -0.0193
(4.19) (0.38) (2.81) (-0.94)
Observations 185332 185332 187715 187715
AdjustedR? 0.063 0.072 0.061 0.071
Time dummies Yes Yes Yes Yes
Invest Style dummies Yes Yes Yes Yes
Subadvisor F.E. Yes Yes No No
Principal advisor F.E. No No Yes Yes
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Table 6. Portfolio Manager Allocation among In-houg and Subadvised funds

This table presents the monthly logistic regressiohportfolio manager transfers on manager skitl g&enure,
controlling for other fund and family characteristi The sample contains all U.S. equity mutual umé&naged
by a single portfolio manager from 1996 to 2011t thelong to fund families that have both in-housel a
subadvised funds in each period. Excluded fromstdraple are funds with managers that are in charga m-
house and a subadvised fund in the same periodn@ol contains only the subadvised funds. The digrén
variable is a dummy that takes a value of 1 if sibadvised fund is managed by a portfolio manades w
managed an in-house fund in the previous periodr Manager is a dummy variable equal to 1 if theager of
the fund has a past 18 months performance recactt trelow the median of the fund style and zeremtise.
Manager Tenure counts the number of years thegorthanager has worked within the fund family. @ohs 2
and 3 contain only in-house managed funds. Therdigre variable is a dummy equal to 1 if the in-feofusd is
managed by a manager who, in the previous periathaged a subadvised fund and O otherwise. Good emd
Manager are dummies equal to 1 if the portfolio agger has a past performance above the median iortbe
90" percentile, respectively, and 0 otherwise. The aieing variables are previously defined. Time and
investment-style dummies are included but not regort-statistics are reported in parentheses tamadonstant
term has been omitted. Standard errors are clustgrihe fund level. * denotes significance at1bé6 level, **
denotes significance at the 5% level and *** desatignificance at the 1% level.

INntoSub  SubtoIln Subtolin

Poor Managge 1.250¢"
(2.22)
Good Manager 0.2732
(0.59)
Top Manage -0.825:
(-0.74)
Manager Tenul -0.2107"  0.095¢°  0.094¢"

(257  (2.04 (213

Fund Size -0.1189  -0.0604  -0.0892
(062  (-0.32  (-0.50

Family Funds 0.2747  -0.6264 -0.6496
(047 (-1.95  (-1.91

Family Size -0.1724  0.2405  0.2578
(-0.64) (1.63) (1.70)

Age 0.0049  -0.1461 -0.1450°
(0.17) (-2.23) (-2.29)

Expenses -0.8614 0.0614  -0.0632
(-1.97) (0.10) (-0.12)

Turnover -0.0083  0.0003  0.0001
(-1.49)  (0.32)  (0.15)

Fund flows -0.036.  -0.822Y  -0.695:
(-0.33) (-1.91) (-1.52)
Baseline predicted probabil 0.041 0.00z 0.00:

Observation 152 973¢ 973¢
Pseudd?? 0.162 0.077 0.076
Time dummie Yes Yes Yes
Invest Style dummie Yes Yes Yes
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Table 7. Co-Branding and Performance

This table presents the results of monthly panglessions of risk-adjusted returns on fund charisties. Fund
returns are calculated before deducting fees amkreses (gross return). The dependent variable rid fu
performance, measured by alpha, as given by C&Haur-factor (FF4) model, which includes an imational
index factor (FF5). Conflict is a dummy variablatlequals 1 if the fund is subadvised by an unatféitl firm
with a conflict of interest (i.e., the subadvisermanaging in house and external funds) and O wiber Co-
branding is a dummy variable that equals 1 if thedfis subadvised under a co-branding arrangemehDa
otherwise. The remaining variables are a set ofrobwariables previously defined. Control variabkre lagged
12 months. The sample contains all U.S. equity miufunds from 1996 to 2011. Time and investmeniesty
dummies are included but not reported; t-statisties reported in parentheses, and the constanthastbeen
omitted. Standard errors are clustered. * denadtgsficance at the 10% level, ** denotes significamat the 5%
level and *** denotes significance at the 1% level.

FF4 FF5 FF4 FF5
Conflict -0.0437°  -0.0487" -0.0319 -0.0389
(-3.18) (-3.21) (-1.52) (-1.67)
Co-branding 0.0054 0.0090 0.0335 0.0231
(0.16) (0.25) (0.95) (0.51)
Co-branding*Conflict 0.1150 0.1061 0.1044 0.1298
(2.42) (2.16) (1.71) (1.80)
Fund Size 0.0031 0.0028 0.0010 0.0013
(1.22) (1.05) (0.33) (0.39)
Family Size 0.0182  0.0188" 0.0011 -0.0024
(4.07) (3.92) (0.14) (-0.28)
Family Funds -0.0254  -0.0281" -0.0160 -0.0067
(-2.75) (-2.85) (-0.84) (-0.34)
Age 0.0004 0.0004 -0.0002 -0.0004
(0.78) (0.80) (-0.46) (-0.70)
Fund fees 0.0631  0.0712"  0.0869" 0.0946"
(4.64) (5.10) (5.05) (5.42)
Turnover -0.000f  -0.000f" -0.000i" -0.0001"
(-3.54) (-3.48) (-4.57) (-4.65)
Fund Flows 0.0152 0.0153"  0.0138" 0.0139"
(7.79) (7.66) (5.97) (5.78)
Past Performance 0.0143  0.0150” 0.0095” 0.0100”
(11.49) (11.83) (6.95) (7.97)
Foreign 0.092%° 0.0126 0.0828 0.0044
(5.86) (0.70) (4.00) (0.21)
Observations 193455 193455 193455 193455
AdjustedR? 0.092 0.101 0.067 0.076
Time dummies Yes Yes Yes Yes
Invest Style dummies Yes Yes Yes Yes
Subadvisor F.E. No No Yes Yes
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Table 8. Robustness Analysis of Co-Branding for Togompanies

This table presents the results of the monthly peegressions of risk-adjusted returns on fund attaristic,
employing a more restricted defnition of the coraliag mechanism. In Panel A, the Co-branding végiab
equals 1 if the subadvisor is among the largestagement companies (the largest quintile in term$NA),
and in Panel B, this variable equals 1 only if Hubadvisor is among the top past performers (thadsi
quintile of accumulated alpha in the past 12 mdntfike remaining variables are a set of controlames
previously defined. Control variables are laggednighths. The sample contains all U.S. equity mutuadls
from 1996 to 2011. Time and investment-style dunsnai included but not reported; t-statistics emrted in
parenthesis, and the constant term has been omfétaddard errors are clustered. * denotes sigmiie at the
10% level, ** denotes significance at the 5% lesedl *** denotes significance at the 1% level.

Panel A: Co-branding only by
largest subadvisors

Panel B: Co-branding only by
subadvisor with top performance

FF4 FF5 FF4 FF5
Conflict -0.0405" -0.0447" -0.0447" -0.0499"
(-3.00) (-3.04) (-3.30) (-3.35)
Co-branding 0.0624 0.0447 0.0564 0.0635
(0.95) (0.72) (1.36) (1.38)
Co-branding*Conflict 0.1509 0.1439 0.1251" 0.114%
(1.96) (1.92) (2.26) (2.00)
Fund Size 0.0031 0.0028 0.0031 0.0028
(1.21) (1.04) (1.22) (1.04)
Family Size 0.0187 0.0187" 0.0183" 0.0189"
(4.06) (3.90) (4.10) (3.94)
Family Funds -0.0254 -0.0281" -0.0257" -0.0284"
(-2.74) (-2.83) (-2.77) (-2.87)
Age 0.0004 0.0004 0.0004 0.0004
(0.77) (0.79) (0.81) (0.83)
Fund fees 0.063% 0.0714" 0.0626™ 0.0707"
(4.64) (5.10) (4.59) (5.05)
Turnover -0.000T -0.0001" -0.0001" -0.0001"
(-3.55) (-3.48) (-3.54) (-3.48)
Fund Flows 0.0152 0.0153" 0.0151" 0.0152"
(7.79) (7.66) (7.77) (7.63)
Past Performance 0.0143 0.0150™ 0.0143" 0.0150”
(11.48) (11.82) (11.44) (11.77)
Foreign 0.0927 0.0126 0.0936 0.0138
(5.88) (0.71) (5.94) (0.77)
Observations 193455 193455 193455 193455
AdjustedR? 0.092 0.101 0.093 0.101
Time dummies Yes Yes Yes Yes
Yes Yes Yes Yes

Invest Style dummies
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Table 9. Multi-Manager Subadvisors and Performance

This table presents the results of the monthly pesgressions of risk-adjusted returns on fund attaristics.
The dependent variable is fund performance as meaddiy alpha, given by Carhart’'s four-factor (FR4)del,
which includes an international index factor (FF8pnflict is a dummy variable that equals 1 if flead is
subadvised by an unaffiliated firm with a conflaftinterest and 0 otherwise. Multiple is a dummyiafale that
equals 1 if the fund is subadvised by more than sadvisor and 0 otherwise. Num Subs is the nuraber
subadvisors managing the fund. The remaining veasaére a set of control variables previously defirControl
variables are lagged 12 months. The sample consdling.S. equity mutual funds from 1996 to 2011m&iand
investment-style dummies are included but not reghrt-statistics are reported in parentheses tamadonstant
term has been omitted. * denotes significance etlthfs level, ** denotes significance at the 5% leared ***

denotes significance at the 1% level.

FF4 FF5 FF4 FF5
Conflict -0.0313  -0.0368 -0.0060 -0.0070
(-1.82) (-1.98) (-0.29) (-0.32)
Multiple -0.0495 -0.0571  0.0174 0.0189
(-1.46) (-1.66) (0.49) (0.52)
Multiple*Conflict 0.0739" 0.0701 0.0698 0.0759'
(2.13) (1.92) (1.88) (2.09)
Num Subs -0.0066 -0.0034  -0.0947 -0.0158"
(-1.15) (-0.69) (-3.82) (-3.61)
Fund Size 0.0033 0.0030 0.0028 0.0022
(1.30) (1.10) (0.86) (0.66)
Family Size -0.0254  -0.0282"  -0.0004 -0.0004
(-2.74) (-2.85) (-0.73) (-0.82)
Family Funds 0.0182 0.0188" 0.1114" 0.11627
(4.06) (3.91) (5.88) (6.21)
Age 0.0003 0.0004  -0.0001 -0.0001"
(0.69) (0.73) (-4.44) (-3.81)
Fund fees 0.0640  0.0721" 0.0151"  0.0153"
(4.70) (5.16) (6.24) (5.82)
Turnover -0.000°  -0.0001" -0.0092 -0.0076
(-3.55) (-3.48) (-0.82) (-0.66)
Fund Flows 0.0153  0.0154" 0.0038 0.0028
(7.80) (7.66) (0.79) (0.57)
Past Performance 0.0143 0.0151" 0.0109"  0.0112"
(11.50) (11.84) (7.90) (7.65)
Foreign 0.090% 0.0108 0.0565 -0.0298
(5.75) (0.61) (2.70) (-1.54)
Observations 193455 193455 193455 193455
AdjustedR? 0.092 0.101 0.067 0.079
Time dummies Yes Yes Yes Yes
Invest Style dummies Yes Yes Yes Yes
No No Yes Yes

Principal advisor F.E.
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Table 10. Multi-Manager Subadvisors: Total Fund, Béa and Idiosyncratic Risk

This table presents the results of monthly pangtessions of total fund risk, beta risk and speaifsk on
whether the fund is subadvised to more than one dind fund characteristics. The dependent variabdelumn
1 is total fund risk measured as the standard tewmiaf monthly returns for a full year, whereasuron 2 peta
deviation), the dependent variable, is the absolute valueetd risk deviation from the average beta of tiges
(this variable measures deviations from the avefagds). In column 3specific risk), the dependent variable is
the standard deviation of the fund’s residual fuetdirn, which is estimated using the five-factordmlo Multiple
is a dummy variable that equals 1 if the fund isaglvised by more than one subadvisor and 0 other@dmflict
is a dummy variable that equals 1 if the fund isaglvised to an unaffiliated firm subject to cortflid interest
and O otherwise. Multiple*Conflict is a variable nstructed as the product of Multiple and Conflithe
remaining variables are a set of control varialples/iously defined. The sample covers all U.S. ggoiutual
funds from 1996 to 2011. Standard errors are dledtéy fund and time, and investment-style dumnaies
included but not reported; t-statistics are regbitebrackets. * denotes significance at the 109élle* denotes
significance at the 5% level and *** denotes sigrdfice at the 1% level.

Total Risk Specific Risk Beta Deviation

Multiple -0.1542 -0.3457" 0.0101
(-1.94) (-4.97) (0.70)
Multiple*Conflict 0.2632 0.1960" 0.0391
(2.29) (2.07) (1.89)
Conflict -0.1259 -0.1820" -0.0024
(-2.00) (-3.97) (-0.22)
Fund Size 0.0687 0.0180° 0.0106"
(6.14) (2.12) (4.71)
Family Funds -0.0905  -0.1425" 0.0091
(-2.28) (-4.26) (1.45)
Family Size 0.0626 0.0837" 0.0014
(3.39) (5.42) (0.46)
Age -0.0057" -0.0024 -0.0002
(-2.71) (-1.20) (-0.50)
Expenses 0.5871 0.6418" 0.0529"
(14.77) (18.42) (7.27)
Turnover 0.0006 0.0006" 0.0000
(3.85) (5.55) (0.99)
Fund Flows 0.0140 0.0124" -0.0010°
(3.51) (4.38) (-2.10)
Observations 261188 261188 261188
Adjusted R2 0.491 0.254 0.091
Time dummie Yes Yes Yes
Invest Style dummies Yes Yes Yes
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Table 11. Performance Fees to Monitor Subadvisors

This table presents the results of monthly panglessions of risk-adjusted returns on fund charisties. Fund
returns are calculated before deducting fees amkreses (gross return). The dependent variable rid fu
performance, measured by using Carhart's four-fa@&4) model and a model that includes an intésnat
index factor (FF5). Subadvised is a dummy varigibée equals 1 if the fund is subadvised by an ilieéd firm
and 0 otherwise. Perf_Fee is a dummy variable doaials 1 if the fund charges a performance fee Gand
otherwise. Subadvised*Perf Fee is a variable coosd as the product of Subadvised and a dummyhleri
that equals 1 if the fund charges fees based am parformance. The remaining variables are a sebwtrol
variables previously defined. Control variables lagged 12 months. The sample contains all U.Styequitual
funds from 1996 to 2011. Time and investment-stjlenmies are included but not reported; t-statistios
reported in parentheses, and the constant termbéas omitted. * denotes significance at the 10%l|eX*
denotes significance at the 5% level and *** desdatignificance at the 1% level.

FF4 FF5 FF4 FF5

Subadvised -0.0419 -0.0479" -0.0533" -0.0560"
(-3.67) (-3.85) (-2.79) (-2.74)

Perf_Fee -0.0299 -0.0388 -0.0538 -0.0780

(-1.02) (-1.30) (-0.94) (-1.37)
Subadvised*Perf_Fee 0.0534 0.0832 0.0993 0.1325

(1.52) (2.01) (1.70) (2.15)
Fund Size 0.0027 0.0023 0.0000 0.0004
(1.07) (0.89) (0.02) (0.12)
Family Size 0.0195  0.0203" -0.0152 -0.0092
(4.55) (4.38) (-0.90) (-0.52)
Family Funds -0.0270  -0.0300" 0.0030 0.0014
(-3.01) (-3.14) (0.40) (0.18)
Age 0.0005 0.0006 -0.0001 -0.0002
(1.03) (1.16) (-0.18) (-0.31)
Fund Fees 0.0641  0.0722" 0.0861"  0.0914"
(4.78) (5.24) (5.27) (5.44)
Turnover -0.000T  -0.000f" -0.000"  -0.0001"
(-3.64) (-3.58) (-4.56) (-4.59)
Fund Flows 0.0129  0.0130" 0.0118"  0.0119"
(7.16) (7.08) (5.57) (5.21)
Past Performance 0.0134 0.0140" 0.008%5"  0.0089"
(11.10) (11.23) (6.40) (7.09)
Observations 206493 206493 206493 206493
AdjustedR? 0.088 0.097 0.064 0.073
Time dummies Yes Yes Yes Yes
Invest Style dummies Yes Yes Yes Yes
Subadvisor F.E. No No Yes Yes
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TECHNICAL APPENDIX: JACCARD SIMILARITY FOR FUZZY MA  TCH

Also known as the Jaccard Index, the Jaccard gsityileoefficient is a statistical measure
of similarity between sample sets; for two setsjsitdefined as the cardinality of their
intersection divided by the cardinality of theiriom For example, the sets {a, b, ¢} and {a, c,
d} have a Jaccard similarity of 2/4=0.5 becausectnelinality of their intersection is 2 {a, c}
and that of their union is 4 {a, b, c, d}. The maxim obtainable index is one, in which case
the sets are identical; therefore, the higher tidex is, the greater the similarity between the

sets.

A more sophisticated way to proceed with this atpar is to use the Weighted Jaccard
Index, which enables us to assign weights to etah in a set and define the weighted
Jaccard similarity index as the total weight of thiersection divided by the total weight of
the union. Imagine the previous example with tHiewang weights: {(a, 25), (b, 35), (c, 13)},
{(a, 25), (c, 13), (d, 27)}. The weighted Jaccadikrity is then (25+ 13)/(25 +35 + 13 +27)
= 38/100 = .38.

Because Jaccard similarity is defined over sets,fery match algorithm must convert
data records to sets before calculating the Jactanithrity. We can convert the data into sets
of words, using spaces to separate the sets @ndtfund name). For example, the record
{*Pacific Select Fund”, “Fidelity Series} will bestructured into the set {*Pacific”, “Select”,
“Fund”, “Fidelity”, “Series”}. Then, a weight is afggned to each word because not all the
words are of equal importance. Words are assigigitweights if they occur infrequently in
a sample of records and low weights if they occaqudiently. For example, frequent words,
such as “Fund,” might be given a low weight, wherdass frequent words, such as
“Vanguard,” might be given a high weight. We alsolude some words that were repeated in
the sample but were considered to be of high inapog and so were manually assigned high
weights.

Finally, transforming the sample can greatly inseethe power of the Jaccard Index. For
example, if we allow for an abbreviation such asSUto represent “U.S.A.,” “EEUU” or
“United States”, we obtain better results. Thisoatsccurs with misspelled words. For
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example, “Fidelity” is not a different word from ftelity” but a typographic error made by

the register. Therefore, Weighted Jaccard Indexilaity under transformation is the

maximum weighted Jaccard similarity across allgafrtransformed sets.

Thus, fuzzy match and Jaccard similarity are usgéther to find the pair of inputs with

the highest Jaccard Index.

We proceeded with a fuzzy match as follows:

1.

The name of the fund in CRSP is written as “trumina: fund name, class”. Once
we aggregate the class level information to thelflavel, we eliminate the class;
thus, we have, for each observation, the trust namdethe fund name. We collect
identical information for each observation in th&AR database (trust and fund
name).

When we have trust and fund names in both datapagesonduct a fuzzy match
by names using weighted Jaccard similarity (thaitietdf this process are provided
above).

For each pair of trust and fund names in both detedy we have an index from O
to 1, which indicates the degree of similarity begw the two. We first drop all
outputs with index values below 0.5 and directlgegt as valid outputs with index
values of 1.

For outputs between 0.5 to 0.85, we double-cheekntimanually, one by one,
assigning 0 to those belonging to different fundsl 4 to those identified as
identical. We again drop those with values of 0 aockpt those with values of 1.

If the output is between 0.85 to 1, we undertakettzar filtering process. We
extract “key words” pertaining to investment stydach as “equity”, “bond”,
“small”, “cap”, etc., and all possible combinaticafiong them. Both outputs must
exactly coincide with these words. Thus, at thisnpathe fund names have a
Jaccard similarity above 0.85 and, additionallye a&haracterized by the same

investment style. Those that differ in investmewglkesare dropped from the sample.

To ensure the accuracy of the process, we thenatigrouble-check a random set of

matches representing 5% of the final dataset.
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