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This paper is the first to identify and classify nearly all investment instruments held by equity funds by investigating their
portfolio holdings. This enables us to analyze the effects of long and short exposures from different complex instruments
including short sales, options and futures but also previously neglected derivatives like warrants and units on funds’ risk,
performance and other characteristics. These analyses are of general interest, especially in the light of ongoing discussions
regarding further regulation of complex instrument use by mutual funds. Our empirical analyses document that on average
more than 40% of funds use complex instruments. However, relative to their total assets, funds’ average exposure from such
positions is very small with values below 2%. Consequentially, the effects of instruments are often weaker than suggested

by previous research or even show opposite directions.
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Introduction and literature overview

This is the first study to identify and classify almost all
types of trivial and complex investment instruments used
by mutual funds. This enables us to shed new light on the
effects of the combined use of such instruments on funds’
risk, performance and other characteristics. Overall, the
use of complex instruments is widespread among mutual
funds with over 40% of funds using some instrument at some
point. However, the magnitude in terms of actual exposure is
very small even in the extremes. Consequentially, while con-
firming some of the results of previous research, our results
suggest that the reported effects are actually much weaker
in economic and statistical terms. Some of our results even
contradict previous research.

Our work offers four specific extensions to previous
research of mutual funds’ use of complex instruments. First,
using an extensive holdings dataset for 2707 US domes-
tic equity mutual funds and a very detailed identification
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algorithm, we identify and classify 34 different types of
investment instruments used by these funds. Those include
long and short equity, different types of bonds and other
funds, cash and a broad range of derivatives and other non-
linear investments with different types of underlying. Our
final identification covers practically all (>99.50%) of the
reported fund holdings. Thus, we know exactly how the
portfolio of each fund is constructed. Second, as we clas-
sify all complex instruments, we provide evidence on the
effects of previously neglected instrument types, especially
warrants and units, which we find are more popular among
mutual funds than, e.g., options and swaps. Third, previous
research has usually investigated the influence of options,
futures, short selling or security lending on funds separately.
By considering all instrument types, we are able to show
also potential combined effects. Fourth, previous research
measured complex instrument use mostly with crude indi-
cator variables. Contrarily, we consider the exact exposure
funds obtain with each instrument.

Equity mutual funds invest their money in various
securities including equities, bonds or other funds with a
trivial (linear and unlevered) payoff profile as well as com-
plex (nonlinear and/or levered) instruments like futures,
options, and other derivatives. Previous research has already



investigated how funds’ complex investments influence
fund characteristics, especially risk and performance. For
instance, Chen (2011) and Aragon and Martin (2012) show
significantly lower risk for hedge funds if they use deriva-
tives. However, hedge funds are not regulated by the SEC
and are therefore less restricted in their use of derivatives.'
Natter et al. (2017) show that bond mutual funds increase
their interest rate risk by using interest rate futures. How-
ever, bond funds show a very different risk exposure com-
pared to equity funds. Therefore, we cannot transfer these
findings directly to equity mutual funds.

Most existing studies covering US equity mutual funds
use derivative information based on mandatory semiannual
N-SAR filings to the SEC.? Therefore, their research models
mostly include indicator variables rather than the magnitude
of the investment. Reasons for funds to use derivatives are
widespread, e.g., using hedging option strategies such as
covered calls and protective puts to lower their risk while
selling options to gain option premium (Natter et al. 2016).
Rohleder et al. (2017) show that funds may use futures or
options to manage flow risk. One of the most recent studies
regarding the nonlinear investments of mutual funds investi-
gates the influence of allowance of leverage, derivatives and
illiquid securities on different fund characteristics (Calluzzo
et al. 2019).

One of the few studies using holdings information is
conducted by Cici and Palacios (2015). They focus solely
on option usage, distinguishing long and short call and put
options. Despite using holdings, however, they condense
option usage into indicator variables while ignoring the
levels of funds’ option exposures. They do not find any sig-
nificant differences in performance for funds using options
except for funds writing puts, which is the least popular of
the four types according to their and our findings. Their
identification process for option positions is similar to ours
but less accurate. They identify only 250 funds, about 10%
of their sample, as option users, while we can identify over
19% of our sample funds as option users.

Chen et al. (2013) examine 323 equity mutual funds
during the period from 1994 to 2016, which exhibit sig-
nificant abnormal returns when selling equities short. In
contrast, funds that lend securities instead of selling them
(short) underperform otherwise similar funds according
to Evans et al. (2017). Elton et al. (2018) show that some
funds invest in other actively managed funds and that these

! Very detailed reviews of the regulatory framework regarding the
use of derivatives and other nonlinear investment vehicles are pro-
vided in the previous literature; see, e.g., Cici and Palacios (2015)
and Natter et al. (2016).

2 As of June 2018, the semiannual form N-SAR was replaced by the
annual form N-CEN.
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funds underperform when investing within the fund family.
Similarly, Sherrill et al. (2017) show that around 38% of all
actively managed mutual funds hold exchange-traded funds
(ETFs) in their portfolio and that funds excessively investing
in these passive investments underperform.

We organize the remainder of this paper as follows. “Data
and methodology” section presents the sample construction
and the different performance and risk measures. “The first
all-embracing overview of mutual funds’ exposure to com-
plex instruments” section provides the first all-embracing
overview of funds’ exposure to complex instruments. “Dis-
entangling the sources of mutual funds’ exposure to risk”
section analyzes how the funds’ exposures to the differ-
ent instruments affects funds’ risk. “The effect of complex
instruments on fund performance” section relates complex
instrument exposures to funds’ performance. “Complex
instruments and other fund, family and management char-
acteristics” section sheds light on the relations between com-
plex instrument exposures and other fund, manager and fam-
ily characteristics. “Conclusion” section concludes.

Data and methodology
Sample construction

We obtain mutual fund data from two different sources,
the Center for Research in Security Prices Mutual Fund
Database (CRSP) and Morningstar (MSTAR). We match
the databases on share class level using CUSIPs following
Pastor et al. (2015) and Berk and van Binsbergen (2015).
Both databases are free of survivorship bias. From CRSP,
we obtain share class-level monthly returns, monthly total
net assets (TNA), further characteristics like turnover and
fees as well as fund family information. From MSTAR, we
obtain share class-level daily return indices and daily TNA
as well as historical manager information. We aggregate all
share class-level data on portfolio level using TNA weights
and the MSTAR share class portfolio map.

Most importantly, we obtain portfolio-level holdings from
MSTAR. Among a wide range of security-level information,
the database reports the name, the exposure, the number of
shares, the holding type and different identifiers (e.g., ISIN)
for each holding position. This distinguishes the MSTAR
holdings from most other databases, which only report com-
mon stock holdings. The MSTAR holdings data are usually
reported monthly or quarterly. To map nonmonthly reports
to monthly fund characteristics, we assume that exposures
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Table 1 Pooled descriptive statistic of fund variables and holding information

Mecan SD Min 5% 25% Median ~ 75% 95% Max
Panel A: Fund characteristics (N=365,893 fund months)
Expense ratio (% TNA, p.a.) 0.0124 0.0041 —0.0055 0.0065 0.0097 0.0120 0.0147 0.0199 0.0313
Turnover ratio (% TNA, p.a.) 0.8303 0.6624 0.0000 0.1100 0.3500 0.6500 1.1100 2.3700 2.8500
Cash (% TNA) 0.0348 0.0781 —-0.0128 —0.0004 0.0059 0.0221 0.0468 0.1183 1.1748
Load fund 0.7296 0.4441 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 1.0000
Age (months) 151.38 120.52 1.00 19.00 64.00 123.00 201.00 418.00 650.00
Log TNA (mil $) 5.4859 1.8241 -2.3026 2.4681 4.1866 5.4739 6.7675 8.5013 12.2175
# of stocks 126.25 217.61 1.00 30.00 50.00 76.00 120.00 353.00  3862.00
Net flow (% TNA) 0.0093 0.0859 —-0.9865 -—0.0482 -0.0137 -0.0025 0.0135 0.0961 1.0000
SD daily net flow 0.0325 1.0288 0.00 0.0006 0.0028 0.0124 0.0244 0.0650  469.8586
Abs mean daily net flow 0.0131 0.2253 0.00 0.0005 0.0017 0.0081 0.0141 0.0290  102.5398
Manager tenure (months) 107.92 64.26 1.00 22.66 61.00 98.50 143.00 227.50 501.00
# of managers 2.5184 2.2673 1.00 1.00 1.00 2.00 3.00 6.00 47.00
Family log TNA (mil $) 9.5219 2.6281 —2.3026 4.5433 7.9498 0.8882 11.4146 13.4760  15.0216
# of funds in family 64.41 78.67 1.00 2.00 11.00 39.00 89.00 224.00 458.00
Panel B: Number of observations for different instrument types
Holding types Number of observations in % Cumulative %
Equity 46,197,371 96.59 96.59
Corporate bonds 408,929 0.85 97.44
Cash 281,839 0.59 98.03
Options 141,112 0.30 98.33
Money market funds 131,562 0.28 98.60
Repo 85,406 0.18 98.78
MBS 83,601 0.17 98.96
Government bonds 81,805 0.17 99.13
Warrants 56,676 0.12 99.24
Futures 53,112 0.11 99.36
Funds 34,804 0.07 99.43
Units 33,970 0.07 99.50
Swap 4698 0.01 99.51
Municipal bonds 3693 0.01 99.52
Offset 1957 0.00 99.52
Unidentified 229,010 0.48 100
Total 47,829,545 100

This table reports in Panel A the pooled descriptive statistic of the various fund variables used in later research for all 2707 funds from 1997 to

2015. Panel B reports the overall number of observations identified as the respective holding type for all 2707 tfunds from 1997 to 2015

change linearly between consecutive quarterly reports and
that funds trade in the middle of the month.?

The MSTAR holdings data start in the early 1980s. How-
ever, we limit our sample to the period from 1998 to 2015
due to the repeal of the short—short rule under the Taxpayer
Relief Act of 1997, which facilitated short-term investments
and made derivatives more attractive to mutual funds. Fur-
ther, we conduct several screens to ensure high data quality.

3 As robustness, we alternatively assume that funds trade at the end
of the month. The results remain qualitatively the same.

Specifically, we only consider US domestic equity funds
according to the CRSP Objective Code. Additionally we
exclude all funds with an average over time of less than
80% of exposure in equity. As in Fama and French (2010)
we exclude funds before they first surpass a threshold of $5
million TNA to mitigate incubation bias (Evans, 2010). We
also exclude funds with less than 24 monthly returns during
our sample period. The final dataset contains 2707 funds
with 365,893 monthly observations. Summary statistics of
the funds’ characteristics are reported in Panel A of Table |
and are overall in line with the related literature (Rohleder
et al. 2017; Natter et al. 2016).



One of the major contributions of this paper is the pre-
cise identification and classification of all holdings positions.
Therefore, we use the holding type reported by MSTAR, sev-
eral string searching algorithms as well as manual checks to
ensure correct identification and classification. Our approach
leads to an identification rate of over 99.5% of the holding
positions as reported in Panel B of Table 1.* Over 96% of
all held positions are common equity, around one percent
is different types of bonds and around another percent are
complex investments such as options, futures and repurchase
agreements (repos). Around 0.9% of all positions are cash or
money market funds. We provide detailed summary statistics
on the number of funds’ holdings positions and exposures
to these holding types in “The first all-embracing overview
of mutual funds’ exposure to complex instruments” section.

Performance and risk measures

We use the monthly standard deviation o;, as a measure of
the overall risk of the respective fund i in month . As one
of the performance measures, we calculate the Sharpe ratio
introduced by Sharpe (1966) following Eq. (1)

SR,.}, = — (1)

where ER; ; is the monthly excess net return’® of fund i over
the risk-free rate in month ¢.

We estimate further measures of performance and sys-
tematic risk based on daily returns using the CAPM fol-
lowing Jensen (1968) (Eq. 2), the Fama and French (2010)
3-factor model (Eq. 3) and the Carhart (1997) 4-factor model
(Eq. 4). In those models, ER; , ; is the net fund return of fund
i over the risk-free rate on day d within month #, ER,, 4,
is the daily market excess return, SMB,, , is the size factor,
HML,,, is the value factor, and UMD, , is Fama and French’s
version of the Carhart momentum factor.® aftAPM, aftF, aft,
ﬂlcw‘;?‘f, o i, and ﬁzfﬂm, , are the main parameters of interest
and specify our measures of risk-adjusted performance and
systematic market risk of fund i in month z.

_ _CAPM , nCAPM
ER; j; = a7 + By i ERyiga s + €10 2)

4 We make sure by manual checks that we do not miss any positions
with complex exposure in the unidentified group. The remaining
positions are mostly equity as far as we can tell by their name, but we
cannot be 100% certain.

3 As a robustness check we run our entire analysis with gross returns
instead of net returns. The results remain the same.

% We obtain the daily market and factor returns from Kenneth

French’s data library. (http://mba.tuck.dartmouth.edu/pages/faculty/
ken.french/data_library.html).

537

_ FF | oFF FF
ER; i =, + By i ERMrras + Pspin SMBy,

+FF

HMLA,i,tHMLd,I +Ei4, 3)

_ C o aC c
ER; ;= a;, + By i ER vk as + Py SMBy,

+ ﬁrclML,i,zHMLd,r + ﬂSMD,i,rUMDd,t tT &4 4)

Table 2 Panel A shows pooled descriptive statistics for the
performance and risk measures. Regarding the magnitude
the values are in line with existing literature and not very
surprising (e.g., Natter et al. 2016). We further analyze the
standard deviations of the performance and risk measures
per fund (Panel B) and per period (Panel C). Panel B shows
that there is considerable variation within funds on average
as well as in the median. The same applies to Panel C, which
shows that there is considerable variation between funds on
average and in the median.

The first all-embracing overview of mutual
funds’ exposure to complex instruments

How to read the reported exposures of the different
instrument types

Before discussing the holdings in detail, it is important
to provide some intuition about the exposure reported by
MSTAR (Morningstar 2007, 2008). For long equity, this
exposure is equivalent to the market value. The same logic
applies to all other trivial positions like different types of
bonds, mortgage-backed securities (MBS), other funds,
cash and cash equivalent positions. We expect funds to have
higher risk during periods with higher net long exposures
in trivial exposure positions. For short equity, the exposure
is the negative market value, and we therefore count short
equity as a complex instrument with a leverage of minus
one.

For levered complex instruments like derivatives, the cal-
culation of the exposure differs by type. The way MSTAR
reports specific derivatives relies on the notion of the dupli-
cation portfolio, which pairs a position in the underlying
with an offsetting cash position.” A simplified interpreta-
tion of exposure in general is the potential payment if the
contract matured at the time of reporting. Intuitively, this
quantity is in line with the resulting payment risk.

7 MSTAR allows funds to report offsetting cash positions as an
aggregate for all derivatives and short positions. However, our per-
ception is that offset positions are only sparsely reported in the data-
set and incomplete, which is why we aggregate them under “Cash &
offset”.
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Table 2 Pooled descriptive statistic of funds’ risk and performance

Mcan SD Min 5% 25% Median 75% 95% Max
Panel A: Risk and performance (N=365,893 fund months)
Net return (% p.m.) 0.0067 0.0551 -03646 —0.0860 -0.0217 0.0110 0.0391  0.0847 0.3929
Gross return (% p.m.) 0.0077 0.0551 -03637 -0.0850 —-0.0207 0.0121 0.0402  0.0859 0.3938
Sharpe ratio (p.m.) 0.2739 1.0230 —-4.7766 —1.2690 —-0.4769  0.2202 09527  2.0528 6.9120
CAPM alpha gross (% p.a.) 0.0058 03334 -6.6229 -04749 -0.1251  0.0071 0.1405  0.4728 6.3504
Fama/French alpha gross (% p.a.)  0.0096 02848  —-53150 -0.3733 —-0.1038  0.0062 0.1179  0.4025 5.3008
Carhart alpha gross (% p.a.) 0.0093 0.2868  -5.1914 -03717 -0.1036  0.0051 0.1167  0.4060 6.3098
CAPM alpha net (% p.a.) —-0.0066 03330 -6.6349 —-04873 —-0.1372 —-0.0046  0.1281  0.4590 6.3354
Fama/French alpha net (% p.a.) —0.0028 0.2846 —-5.3288 —-0.3863 —0.1159 —0.0053  0.1056  0.3887 5.2853
Carhart alpha net (% p.a.) —-0.0031 02866 —-5.2051 —-0.3850 —-0.1158 —0.0066 0.1044  0.3921 6.2919
Return volatility (p.m.) 0.0535 0.0338  0.0006 0.0229 0.0329 0.0444 0.0616  0.1175 0.4786
CAPM market beta 1.0017 0.2738  0.1006 0.5345 0.8720 0.9984 1.1332  1.4601 1.8629
Fama/French market beta 0.9829 02225  0.1434 0.6118 0.8850 0.9917 1.0864  1.3241 1.7310
Carhart market beta 0.9658 0.2161  0.1159 0.5978 0.8721 0.9804 1.0704  1.2888 1.6578
Panel B: time-series SD per fund Panel C: cross-sectional SD per period
Average SD Median Average SD Median
Net return (% p.m.) 0.0527 0.0149 0.0503 0.0267 0.0142  0.0226
Gross return (% p.m.) 0.0527 0.0149 0.0503 0.0267 0.0143  0.0225
Sharpe ratio (p.m.) 1.0113 0.1087 0.9941 0.4991 0.2214  0.4657
CAPM alpha gross (% p.a.) 0.2789 0.1661 0.2441 0.2983 0.1501  0.2587
Fama/French alpha gross (% p.a.)  0.2305 0.1492 0.1917 0.2691 0.1124  0.2340
Carhart alpha gross (% p.a.) 0.2313 0.1498 0.1924 0.2711 0.1156  0.2334
CAPM alpha net (% p.a.) 0.2786 0.1659 0.2439 0.2980 0.1500  0.2589
Fama/French alpha net (% p.a.) 0.2303 0.1490 0.1915 0.2689 0.1123  0.2337
Carhart alpha net (% p.a.) 0.2311 0.1497 0.1924 0.2709 0.1156  0.2333
Return volatility (p.m.) 0.0300 0.0101 0.0299 0.0150 0.0093  0.0118
CAPM market beta 0.1940 0.0969 0.1772 0.2567 0.0878  0.2390
Fama/French market beta 0.1633 0.0851 0.1431 0.2196 0.0684  0.1992
Carhart market beta 0.1655 0.0843 0.1459 0.2135 0.0627  0.1959

This table reports in Panel A the pooled descriptive statistic of the funds’ risk and performance variables used in later research for all 2707 funds
from 1997 to 2015. Panel B shows cross-sectional variation as the average or standard deviation of the coefficients’ standard deviation estimated
for each fund. Panel C shows time variation as the average or standard deviation of the coefficients’ standard deviation estimated for each month

In the case of futures and forwards MSTAR reports the
economic exposure of the contract based on the price, the
size and the number of contracts. The exposure therefore
economically represents the future payment obligation of the
fund. Units, which have been ignored by previous research,
function similar to long futures. MSTAR defines units as
“derivatives where the underlying instrument is a security
issued by one of the counterparties. The issuer sells the unit
to a buyer, who converts the unit for a prearranged amount
of the underlying security at a prearranged price and date.”®
Funds may buy and sell futures and forwards; however, they

8 https://corporate.morningstar.com/US/documents/Mecthodolog
yDocuments/MethodologyPapers/ShortsDerivativesPortfolioStatistic
s.pdf.

may only buy units. We expect that funds show higher risk
during periods in which they are net long in futures, for-
wards and units.

In the case of options, MSTAR reports the delta-adjusted
exposure resulting from the duplication portfolio.” Warrants,
which have also been ignored by previous research, function
similar to options. Warrants are attached to, e.g., preferred
stocks or bonds and act as a sweetener for the buyer. Call
warrants are written by a company or by a third party, giving
the holder the right to purchase a stock, which will be issued
in the future, at a predetermined price either on a specific

° The duplication portfolio of an option typically consists of a posi-
tion in the underlying stock, reported as the exposure, and a position
in a zero bond, reported as separated offset.



date or during a specified period. Funds may buy and write
common call and put options, while they may only buy call
and put warrants. We expect that funds show higher risk
during periods in which they are long in call options and
call warrants as well as short in put options. Similarly, we
expect lower risk during periods in which they are long in
put options and put warrants as well as short in call options.

For swaps, MSTAR also reports the duplication port-
folio, i.e., the underlying bond or stock-equivalent and an
offsetting cash position. For repos, MSTAR does not pro-
vide precise information on how they specify the exposure.
A repo usually includes selling a security to obtain cash
and an agreement over the repurchase, which usually takes
place after a short time. We assume that MSTAR reports the
received cash position. Consequentially, we expect higher
risk during periods with long exposures in swaps and short
exposures in repos.

Mean exposures of the mutual fund market

Panel A of Table 3 shows the total numbers of holdings posi-
tions grouped into all types of trivial and complex vehicles,
the mean long and short exposures as well as the mean net
exposure reported by all funds during our sample period.
As already indicated in Table 1, equity, cash and corpo-
rate bonds represent the majority of holdings position. As
expected, they are mostly held long and represent the largest
contribution to mutual funds’ exposure, with an average of
1.17 billion USD invested in equity, over 11 million USD
invested in different types of bonds and over 24 million USD
held in cash on average from 1998 to 2015. In addition to
actual cash positions, funds hold large cash equivalent expo-
sures through money market funds.'® As already reported by
Chen et al. (2013) mutual funds engage in short selling of
equity far more than one would expect, resulting in an aver-
age short exposure of more than one million USD. Accord-
ing to Sherrill et al. (2017) and Elton et al. (2018) mutual
funds tend to hold other actively managed funds or ETFs,
which we also find in the portfolios of our sample funds with
on average of almost 1.9 million USD.

Repos, short-term loans collateralized with financial
securities which obligate the fund at a future date to rebuy
the respective security, are widespread with over 80,000
positions. The exposure funds obtain with repos is the high-
est of all complex instruments with an average long exposure
of over 5 million USD. Evans et al. (2017) already showed
the increased interest of funds in repos, by which they gain
short-term cash through lending securities to their repo
counterparty.

10 We later aggregate cash, offset positions and money market expo-
sure as “Cash & offset” due to their similarity.
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MBS unlike normal bonds do not have a fixed maturity, as
property owners have the right to sell or refinance their prop-
erty at any time, which creates a more complex risk struc-
ture and nonlinear returns. When interest rates fall, property
owners might refinance their property taking advantage of
the lower cost of financing, resulting in a shortened term to
maturity. Therefore, returns on MBS show an option-like
character (Huij and Derwall, 2008) similar to short puts.
As shown in Table 3, MBS have the third largest complex
exposure with more than 1.5 million USD on average during
our sample period.

Swaps are not as common as other derivatives with only
4698 total positions and an average net exposure of only
16 thousand USD. Moreover, more than 30% of all swap
positions are currency swaps, which are most likely used by
funds to hedge currency risks obtained from foreign stocks
or bonds.

Funds obtain the second highest complex exposure from
futures. Nearly half of the future positions are identified as
currency futures, but they only account for 10% of the funds’
total future exposure, indicating that the individual contract
size of the currency futures is small. Funds are mostly long
in equity futures with an average net exposure of more than
1.3 million USD, while the short exposure is rather small
with just over 300 thousand USD on average. Other futures
on bonds and commodities or volatility index futures are not
very common.'!

Options are the most used complex instruments with
over 140,000 positions of which 93% are equity options. As
documented in Panel B we can classify more than 98% of
all options as either calls or puts. In total, 66% of all option
positions are calls. Funds hold options with an average net
short exposure, indicating they mainly use these derivatives
to hedge long stock positions or to gain option premium.
Funds achieve this net short exposure by writing calls result-
ing in an average short call exposure of 244 thousand USD.
They also buy puts with an average exposure of more than
50 thousand USD, which does also result in a short exposure
toward the underlying.

We document over 56,000 total warrant positions, which
produce an average long exposure at the same level as the
long exposure obtained with options. Furthermore, we iden-
tify about 33,000 unit positions with an average long expo-
sure of more than 767 thousand USD.'? Existing research
like Cici and Palacios (2015), Natter et al. (2016) and

' In our empirical analysis later on, we focus on exposure obtained
by equity derivatives.

12 There are 32 positions in units identified as short units, which
should not be possible from the perspective of a fund. Due to the low
number, we conclude this is due to faulty data and we will not con-
sider these few positions for later research.



90YLI 00°0 000 CL'66 0L  L9'86 TT6°SS syuerrem Kmbg
YSYLI 000 YSYLI 9L9°9¢ SIUBLIEA\
00 200 00— S00 600 I1T0 96¢ suondo XIA
10— 820 eL0— [4N] o 990 8€6 suondo Anpowwo)
8¢S'1 90 19'1— 8L'1 61'c 1IT1 80L1 suondo Louorm)
9¢0 161 6'e— 08T 8Y'vy  8I'Y 7685 suondo puog
9078 — 8C°L6 wresc— Ge'¢6 LETLT  ¥L'E6 9LTTET suondo Aynbg
LE0S— 1657~ vE6LI 488141 suondo
el'l 000 000 LO°0 €r'T L80 Y9t NLH
€00 000 000 000 €00 €00 91 sormny paSeuey
€C’l 800 €C0— 60°0 9%l LOO 9¢ aido
LT0 €00 01'o— 200 LEOD 610 00T saImny XTA
1°0 100 00— 100 91'0 1T0 I1 somny K)ipowwo)
8L Gl — LS6S 8T I81— S0l 0S'S91  T6'1Y €97°CC sormng £ouarn)
98°Cl LL'T 6¢'S— [4N! ST8l  LI'T IST1 salninj puog
¥9°9C¢€1 ¥6°8¢ 6CLIT— 6588 €6’ eyl SSPS 1L68C saxmny &imbg
°9°seel 0€v0€ — °6'6291 TIr'es sommnyg
S00 £e'8 18 1— 06y 98l 9681 L8 sdems Sururewoy
860 08T €0~ vre 11 981 868 dems ynejop 1par)
98°C $°69 11— 0¢'Ly L6'LT  6SPE 91 deas Louarm)
L8'8 9¢'L 09'1— 9¢°LT LYOl  ¥S°LI 8 deas puog
0s°€ 8T€l 68°C— 0891 6€9  SO'T1 61S dems Kby
LT91 eLIT— 00°8¢ 869 demg
8S°LTYS 61°0— LLLTYS 90168 odoy
168061 ¥6'0— S¥'60S1 109°¢€8 SN
suonisod aunsodxa xa]duio))
09°L6— 61'8G1 — 6809 LS61 198O
S S91vC crers— L9°8L9'%T 6€8°18C ysed
91'6686 80°0— 6686 T9SIE€1  spunjjoxrew ASUOA
OL'LL8IT 90— e 8L8I Y08‘vE Spunyj
1S°LT 00— €6°LT £69¢ spuoq [edioruny
08CIey £00— €8Cley S08°‘18 SpUOq JUSWUIIAOD)
19569 or'r— STLS69 626°80¥ spuoq dyerodio)
9L’ LI TLI‘T 09°S¥01 — 9E EVTTLI'T ILELO6TOY Aymnbyg
suonisod aunsodxa [piaiL]
sodA) Juownsur pafrelop Jo samsodxe UBQIN Y [ouBd

$ (§ ) oans

amsodxa 19U UBA 9% ul  -odxo1I0ys UBS]A % ul  ($ ) 2msodxa Suoj uedlN % UL Joquunu [e)oJ,

540

syuownnsur Jo sod4£) [1e 01 soumsodxd Jo sonsnels oanduosoq € a|qel



541

sind pue s[[eo JOIp om yorym Joj suondo o) 10§ Kem po[IeIOP JIOW B UT ST

-STJB)S JB[IWIS SMOUS g [QUBd "GT0Z O} L66] WOIf Spuny [emnw /(/g 3Yi £q paureiqo SI[OIYaA juaunsaAur jo sadA) juasagip [re jo aamsodxa 9y} JO ueaw ay) pue Jaquinu uesw ay) syrodar y [oued

(014 00— 09 €00— ¥0'0— ($ ) 1oys amsodxa UBIN
1 000 16 80°0 600 ($ ) Suof 2asodxa ueoA
(44 99 L [qy¢ 96¢ Joquinu [B1oJ, suondo XTA
14 €0'0— 96 69°0— €L0— ($ ) 1oys amsodxa ues
LT 00 €8 81°0 44\l ($ ) Suof amsodxa ueajA
(44 902 0 0 8€6 Ioquinu [B1o], suondo Kyrpowrto))
9C wo— 0¢ 080— 191— ($ ) 1oys amsodxa ues
(4 0L0 (9% 9¢'1 61°¢ ($ ) Suo amsodxa wes A
143 6LS (614 68L S0LT Ioquinu [B1oJ, suondo Aouarm))
S 61°0— S6 €L'E— weE— ($ ) 1oys amsodxa [e10],
[43 74! 99 8¥'¢C 8y ($ 3) Suo amsodxa wesA
4! SIL 18 9¢evy +68¢S Ioquinu (o, suondo puog
9 80 %1 — 76 0S'8€C— wrese— ($ ) 1oys dansodxd ued
0¢ 96'1§ 99 €LTII LETLT ($ ) Suo amsodxa uesA
€€ 861°cH 99 6vi'L8 9LTTEL Jaqunu [e10], suondo Kinbg
9 eELY1I— 16 SLEVYC— [L'6SC— ($ ) 1oys amsodxa ues
0¢ 14849 S9 8911 PE6LI ($ ) Suo amsodxa uesA
€€ S6v°or <9 16126 [49M17! Joquunu [eI0L, suondo
9% ur sing 9% ul Nie) Joquunu [)0],
samsodxe uondo ueoy ‘g [oued
20°859¢ Sy 8I1— LY9LLT 010°6CC paynuaprurn)
(454 000 000 0€0 (4NN LLE jiun puog
99'¥%9L 00°001 110— 0L°66 LLY9L 6886 £65°€€E yun Aymbyg
86'99L 110— 60°L9L 0L6°CE sy
0c0 000 000 1o 00 €L0 Zly  Sjuelem Alpowio))
100 000 000 100 100 110 19 sjuerrem Aouaimn)
LT0 000 000 S1'0 LT0 0S50 18¢ Sjuelriem puogq
$M ($ ) ams
amsodxa 19U UBA 9% ul  -0dxo1I0ys UBS]A % ul  ($ ) amsodxa Suoj uedlN % UL Joquunu [eiog,

(Ponunuoo) ¢ djqe



542

Table 4 Descriptive statistics of
exposure ratios

Mean SD Min

1% 5% 25% Median 75% 95% 99% Max

Trivial exposure positions

Equity long 96.07 4.89 6573 78.01 87.09 9472 97.25  98.86 100.00 100.70 190.31
Bond 058 221 -1537 0.00 0.00 0.00 0.00 000 358 11.71 33.63
Fund 0.08 059 -16.12 0.00 0.00 0.00 0.00 0.00 0.02 250 30.86
Cash & offset  1.52 3.33 —-90.60 —-0.84 0.00 0.00 0.00 1.88 779 1547 61.36

Complex exposure positions

Equity short —0.15 1.86 —-77.06 —1.75 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MBS 005 053 -0.06 0.00 000 0.00 0.00 0.00  0.00 1.27 2753
Repo 059 1.85 —-1541 0.00 0.00 0.00 0.00 000 386 9.03 42.16
Swap 0.00 0.09 -14.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.14
Future long 0.13 0.85 0.00 0.00 0.00 0.00 0.00 0.00 0.11 3.66 39.77

Future short

Call long 0.01 0.17
Call short

Put long —-0.00 0.11
Put short 0.00 0.13
Warrant 0.02 0.39
Unit 0.07 0.49

—-0.01 027 —43.76 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00
0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
-0.02 063 —-7643 —0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00
—48.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

16.68

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.87
0.00 0.00 0.00 0.00 0.00 0.00 0.01 041 3448
0.00 0.00 0.00 0.00 0.00 0.00 0.14 196 3273
Unidentified 0.11 0.68 -50.90 -0.03 0.00 0.00 0.00 000 070 247 31.85

Table shows pooled descriptive statistics for exposure ratios for the 2707 mutual funds from 1998 to 2015

Calluzzo et al. (2019) does not take that kind of exposure
into account.

Exposure ratios and correlations
between the instruments

In the following, we define exposure ratio as the exposure
relative to the funds’ TNA to account for differences in fund
sizes.

exposure; ;
TNA, ®)

Lt

exposure_ratio; , p =

where exposure;,  is the aggregated exposure of fund i in
month 7 obtained by instrument £ and TNA, , is the total net
asset.

Table 4 shows summary statistics for the exposure ratios.
As expected, the average and median of the long equity
exposure ratio are well above 95% while ranging between
65% and 190%. Consequentially, the average and median
exposure ratios of the complex instruments are equal or
close to zero in most cases. Funds obtain the highest aver-
age complex exposure ratio with repos with 0.59%; howeyver,
even the 95% percentile is below 4%. All other complex
instruments show even lower exposure ratios on average
and in each of the reported percentiles. Funds obtain the
highest negative exposure with short equity with an average
of —0.15% and a minimum of —76.43%. Some funds occa-
sionally make excessive use of complex instruments, but

these are rare exceptions as their average exposure is almost
negligibly small, which questions the use of crude indicator
variables in previous research.

To get an idea of how the exposures of complex invest-
ments act together, we next look at the mutual correlations.
As we can see in Table 5 they are relatively small, indicat-
ing that funds use these instruments rather independently.
However, there are some combinations with considerable
correlations (i.e., Ipl >25%) where the instruments are func-
tionally connected. Most importantly, higher long equity
exposure nonsurprisingly correlates negatively with the
exposures from short equity, bonds, MBS, other funds and
cash. Moreover, higher exposure from short calls, i.e., less
negative exposure, correlates positively with the exposure
from short puts, which is also economically intuitive as these
instruments speculate for opposite market developments.

Development of instrument use and exposure ratios
over time

Figure 1 Panel A plots the percentage of funds using specific
instruments over time. On average, around 40% of all funds
use some types of complex instrument during a given month.
Around 20% of the funds use repos, but the percentage has
steadily declined since its last highpoint in 2002. Warrants
and units are widespread among funds with more than 9%
(6%) of all funds using warrants (units). In total, 5% of all
funds are invested in long equity futures and less than 1% in
short equity futures, while on average only 2% of all funds
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Fig. 1 Complex instrument use
over time. Panel A shows the
percentage of funds using the
different types of derivatives in
each month. Panel B plots the
average absolute exposure ratio
in each month over all funds for
each derivative
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are short selling stocks. Overall, most of the using percent-
ages are relatively stable over time but on a low level.
Panel B shows the average absolute exposure ratio for
the observed instruments over time. Despite the fact that
the usage of complex instruments is widespread among
funds, the average exposure to complex instruments is
rather small with less than 2%. The highest average expo-
sure ratio derives from repos but follows a similar declin-
ing pattern than the percentage of funds using repos seen

in Panel A. The exposure ratios from long futures, units as
well short equity are quite high compared to other complex
investments. We can also observe that the relative expo-
sure from short calls increased since end of 2000s, most
probably due to their hedging character, which became
more interesting in times of the financial crisis. Overall
we conclude that the average exposure is rather small, for

most complex instruments less than 0.5%, and relatively
stable over time.

12/2015
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Panel A: Fund-fixed effects regressions

Panel B: Fama/MacBeth regressions

CAPM market Fama/ Carhart market Standard CAPM market Fama/French  Carhart market SD
beta French mar- beta deviation beta market beta beta
ket beta

Trivial exposure positions
Equity long ~ 0.5324%** 0.5632%**  (0.5482%** —0.0077 0.8091 *** 0.9477*** 1.0488*** —0.0017
Bond —0.2628*%%* —0.2655%**% —(0.2716%** —0.0387*** —0.4857** —-0.2722 —0.1388 —0.0639%***
Fund 0.6541%** 0.5308***  (.5272%** —0.0224* —0.4867* 0.1387 0.1660 —0.0715%**
Cash & offset —0.4225%%%* —0.1084* —0.0851 —0.0020 —0.2690 —0.1261 —0.0070 —0.0549%*%*
Complex exposure positions
Equity short  —0.9763*%* —0.6912%**  —(.6770%** 0.0131 —1.4332%%%* —1.3517* —1.5094* —0.0133
MBS 0.3014 0.5479%* 0.5293%* —0.0672** —0.2649 0.1572 0.2733 —0.0578**
Repo —0.1856 —0.3249%**  —(.3205%** —0.0274* —-0.0797 0.0395 0.1644 —0.0399%*
Future long  0.8571%%** 1.1325%**  1.0934%#%** 0.1205%** 1.5639%** 1.6989** 1.9043%* 0.0305
Future short  —0.1755 —-0.6139 —0.4882* 0.0390 —119.6599 77.8712 48.9637 —3.1996
Call long 1.0687 2.0865%* 1.8051%** —0.0595 8.0767*** 6.5954 %% 5.4212%** 0.3819%**
Call short —0.4511%* —0.3235%*%  —0.4008%** —0.0137 —6.1691%%%* —6.0124%%%* —5.8320%**  —(0.3207***
Put long —0.2406 —0.3324 —0.4694 0.0529 —15.4597*%*  —13.0567***  —12.5991%%*  —().5483%**
Put short 1.6569* 1.3655%**  (0.9495%%%* —-0.3176 26.3315%*%* 1.5049 —7.5951 2.1284%*%
Warrant 1.7963** 1.3817%* 1.0733** —0.1211* —0.0057 0.4687 0.5969 —0.0680*
Unit 0.1797 0.2405* 0.1357 0.0821%* —2.0721%*%*  —1.0130 —1.1001 —0.1247#%%*
Unidentified 0.0373 0.0469 0.0267 0.0240 —13.2475% —16.7013* —14.3354 —0.5920%*
Controls Yes Yes Yes Yes Yes Yes Yes Yes
R 0.083 0.027 0.024 0.027 0.54 0.47 0.46 0.57
N 356,730 356,730 356,730 356,730 356,730 356,730 356,730 356,730

This table reports panel regressions of different fund risk measures on the magnitude of the usage of different exposure sources for 2707 US
domestic equity mutual funds from 1998 to 2015. Panel A shows panel regressions with fund-fixed effects estimated without a constant. Stand-
ard errors are 2D-clustered by fund and month to be consistent with regard to heteroscedasticity, time-series correlation and cross-sectional cor-
relation. Panel B shows cross-sectional Fama/MacBeth regressions calculated with fund style dummies based on the style classification done by

CRSP

##x ok indicate statistical significance at the 1%, 5% and 10% level, respectively

Disentangling the sources of mutual funds’
exposure to risk

As indicated in introduction and literature review, there is
ongoing interest among regulators and researchers in the
effects that complex instruments have on various fund char-
acteristics. We run regressions following Eq. (6) where
risk; , is one of the risk measures described in “Performance
and risk measures” section, e.g., the market risk from the
CAPM, the FF, the Carhart models or the standard deviation
as a measure for the overall risk. We include size, expenses,
turnover, age, flow, family size and average manager tenure
as controls; .

16 J
risk;, = @, + Z @;|exposure_ratio; , | + Z @jcontrols; ; +1;,

E=1 j=17
(6)

Most importantly, we simultaneously include the abso-
lute value of different exposure_ratios, , p considering
equity long, bonds, funds, cash, short sales, MBS, repos,
futures, call and put options, warrants, units and unidenti-
fied positions. For futures and options, we distinguish long
and short exposure positions, while we consider the net
exposure ratio for all other less popular instruments. In
total, we therefore consider 16 different exposure variables
that reflect the entire investment spectrum of each fund.

We consider two types of regression models. First,
Panel A of Table 6 reports the results of fund-fixed eftfects
panel regressions with 2D-clustered HAC consistent
standard errors to examine the influence of the different
exposure within funds. Second, Panel B reports the results
of monthly Fama and MacBeth (1973) regressions (FMB)
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with FMB standard errors to analyze the cross-sectional
differences between the funds.'?

The results in Panel A show that a one percentage point
(pp) deviation of funds’ equity long exposure ratio from
their mean translates into a 0.53 pp (0.56 pp, 0.55 pp) devia-
tion from the funds’ mean CAPM (FF, Carhart) betas. A
one pp deviation from the funds’ mean exposure in other
funds (mostly ETFs and other open-end mutual funds) has
a similar effect as long equity, as it relates to a deviation of
approximately 0.6 pp from the funds’ mean market betas.
Long futures, long calls, warrants and short puts also show
significantly positive betas, all in line with economic intui-
tion due to their long exposure and all with coefficients
higher than that of long equity due to their (possibly) lev-
ered nature. Short equity shows a significant and negative
coefficient of — 0.98 on CAPM beta (- 0.69 on FF and — 0.68
on Carhart market beta), which is unsurprising consider-
ing short positions expose the fund to the underlying in an
inverse relation. Further exposure ratios with negative and
significant coefficients are repos, short futures, short calls
and long puts, for which the coefficients are different to the
coefficient of the equity short sales, in spite of their levered
nature. The negative coefficients of short calls and long puts
are in line with funds using covered calls and protective puts
to hedge their portfolio risk which is in line with Cici and
Palacios (2015) or Natter et al. (2016). The results in col-
umn 4 for the standard deviation show similar directions for
most exposure ratios; however, fewer of the coefficients are
statistically significant. Overall, the results for the fund-fixed
effects regressions are consistent with economic intuition.

The FMB regression in Panel B only considers the cross-
sectional relations between risk and exposure ratios. The
signs of the coefficients are mostly in line with those in Panel
A, e.g., funds with on average higher exposure ratio in long
equity have also a higher market beta. The relation is nearly
1:1 with coefficients between 0.98 for the CAPM and 0.93
for Carhart. Long futures, long calls and short puts are fur-
ther variables with high and positive coefficients due to their
nature of speculating for positive market trends with lever-
age. Similarly, short equity, short calls and long puts have
highly negative cross-sectional coefficients as funds using
these instruments speculate for negative market trends and
have an overall levered nature. The cross-sectional R%s are

13 In unreported analyses we run panel regressions with time-fixed
effects as well as panel regressions with fund- and time-fixed effects.
The results to these regressions are qualitatively the same as in our
main analysis. To ensure that our results are stable over time, we fur-
ther split our sample into equally long periods from January 1998 to
August 2007 and from September 2007 to December 2015, respec-
tively. However, the results are very similar with few exceptions for
both periods.

very high with values between 0.46 for the Carhart market
beta and 0.57 for the funds’ total risk.

The effect of complex instruments on fund
performance

The results in the preceding section show that the expo-
sures to various complex investments have the economi-
cally expected effects on the riskiness of US domestic equity
funds. Less intuitive are the expectations regarding the
effects of the complex instruments on funds’ performance.
To get an idea of these effects, we run regressions similar
to Eq. (6) but replace risk as independent variable with the
performance measures introduced in “Performance and risk
measures” section, i.e., the Sharpe ratio and the alphas from
the CAPM, the FF and the Carhart models.

Panel A of Table 7 reports the results for panel regres-
sions with fund-fixed effects. Consistent with expectation,
deviations from the funds’ mean long equity exposure
ratios have no significant effect on performance. The same
applies to higher cash exposure ratios which should not be
rewarded with higher performance by the used models. In
line with Natter et al. (2016) we find that funds with more
than usual written options show higher performance most
probably due to the option premium they earn. Further,
funds deviating from their usual long put exposure reduce
their performance, in line with the hedging nature of the
instruments. Contrarily, funds show lower risk-adjusted per-
formance when increasing their long call exposure which
may reflect the premium funds have to pay or the fact that
the additional, levered risk is not adequately compensated
by a higher return.

A higher than usual exposure of repos relates to lower
risk-adjusted performance which is in line with existent liter-
ature on security lending (Evans et al. 2017). We contradict
the finding of Chen et al. (2013) as we show that higher than
usual short equity positions decrease funds’ Sharpe ratio as
well as risk-adjusted performance. This might result from
the exact consideration of the level of the short positions
rather than the simple usage via crude indicator variables
and from controlling for all other potential sources of expo-
sure. Overall, the impact of complex instruments on perfor-
mance is very small or has no significant impact which is
not surprising given the low average investment volume in
relation to their TNA.

In the cross-sectional Fama/MacBeth regressions docu-
mented in Panel B, we only find significantly higher risk-
adjusted performance for funds with increased investments
in short futures and short puts. All other instruments show
inconsistent and insignificant coefficients.
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Panel A: Fund-fixed effects regressions

Panel B: Fama/MacBeth regressions

CAPM alpha Fama/French

Carhart alpha Sharpe ratio

CAPM alpha Fama/French Carhart alpha Sharpe ratio

alpha alpha
Trivial exposure positions
Equity long  —0.0024 0.0018 0.0279 —0.0530 0.0536 —0.8365 —1.0130 0.8811
Bond —0.1606%*  —0.0595 —0.0302 —0.3992 0.0472 —0.8355 —0.9885 0.8987
Fund 0.0255 0.0317 0.0470 —0.1495 0.1420 —0.8253 —-0.9170 1.1266
Cash & offset 0.0172 —0.0222 —0.0033 —0.3457 0.0918 —0.8028 —0.9833 0.9961
Complex exposure positions
Equity short —0.4111%*  —0.3650%*** —0.3623%%%  —1.6929%*%* —(.2330 0.6886 0.8759 —1.2641
MBS 0.0660 -0.0318 0.0649 1.4485%**%  (.1420 —-0.7910 -0.9228 1.3890
Repo —0.2084**  —0.0776 —0.0337 -0.5013 0.1271 —0.7386 -0.9188 1.1050
Future long  —0.0922 —0.1825 0.0209 —0.2461 0.0524 —0.8969 —1.0533 1.0311
Future short  0.3264 —0.0084 —0.0280 1.6184 71.9540 229.1522% 206.0320* 99.9366
Call long —0.2288 —0.4674 —0.6643* 1.8157 0.6980 —0.3859 —1.7030 2.5827
Call short 0.1281** 0.0900* 0.1062%* -0.7317 0.0400 1.2027 1.2125 —1.8654
Put long —1.1085* —1.0485* -0.9188 —3.7362 4.1705 0.4693 1.8403 4.8692
Put short 0.3341 0.3958 0.7112%* 4.1941%* 17.3263* 20.4635%* 17.4374* 28.0109
Warrant -0.3572 —0.1817 0.1932 0.3995 —0.1885 —1.6518 —1.8596* 0.6176
Unit 0.0802 0.1636 0.2429* —1.5642 0.8341 -0.3761 —0.7940 3.0419
Unidentified —0.6876* —-04312 —0.4120 —2.1146%** —5.0532 —10.6489 —1.8202 —8.1908
Controls Yes Yes Yes Yes Yes Yes Yes Yes
R? 0.058 0.020 0.013 0.11 0.48 042 0.41 0.44
N 356,730 356,730 356,730 356,730 356,730 356,730 356,730 356,730

This table reports panel regressions of different fund performance measures on the magnitude of the usage of different exposure sources for 2707
US domestic equity mutual funds from 1998 to 2015. Panel A shows panel regressions with fund-fixed effects estimated without a constant.
Standard errors are 2D-clustered by fund and month to be consistent with regard to heteroscedasticity, time-series correlation and cross-sectional
correlation. Panel B shows cross-sectional Fama/MacBeth regressions calculated with fund style dummies based on the style classification done

by CRSP

wHk kk ok indicate statistical significance at the 1%, 5% and 10% level, respectively

Complex instruments and other fund, family
and management characteristics

Fund characteristics

Previous studies mostly concentrate on relating funds’ risk
and performance to their usage of specific instruments like
options, short sells or security lending. To provide new
insights, this section is dedicated to relating funds’ expo-
sures to various fund characteristics. Therefore, we run
regressions similar to Eq. (6) replacing the independent
variable with fund characteristics like the expense ratio,
turnover, log TNA and funds’ flow risk.

With regard to the expense ratio, the fund-fixed effects
regression in Table 8 Panel A shows that deviating posi-
tively from the mean exposures of most instruments leads
to the above average expenses. The only exceptions are short
futures, short calls and units, which show negative and sig-
nificant coefficients. Funds engaging more intensively in

complex instruments are more expensive over time as well
as in the cross section, according to Panel B. Potential rea-
sons could be higher salaries for more experienced manag-
ers (Chevalier and Ellison 1999) and higher costs for risk
management systems necessary to monitor the complex
exposures.

With regard to turnover, Panel A shows that funds which
trade more actively also engage more intensively in repos,
MBS, warrants and units. Li and Zhang (2011) show that
short-term returns on derivative warrants are higher than
for options. In combination with their higher liquidity, this
makes them more interesting for managers who trade more
frequently, which is a possible explanation for the differ-
ences between options and warrants regarding the influence
on the funds’ turnover. According to Panel B management
activity overall positively relates to complex instrument use,
which could also be linked to more actively trading funds
being more expensive as shown in the previous paragraph.

With respect to fund size (log TNA), Panel A shows
mostly insignificant coefficients. However, funds using more
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Table 8 Panel regressions of fund characteristics

Panel A: Fund-fixed effects regressions

Panel B: Fama/MacBeth regressions

Expense ratio Turnover ratio Log TNA

Mean abs. flow

Expense ratio Turnover ratio Log TNA Mean abs. flow

Trivial exposure positions

Equity long  0.0016%** 0.1066 -0.2767 —0.0020
Bond 0.0019%* 0.1862 0.1267 —0.0176
Fund 0.0014%* 0.1953 —0.7193 —0.0055
Cash & offset  0.0010 0.4715%%* —0.4558 0.0089
Complex exposure positions

Equity short ~ 0.0068%%* 0.2548 0.5661 0.0073
MBS —0.0001 1.5828%* —3.0290%** —0.0647
Repo 0.0017* 0.5659%* —0.7697 0.0430
Future long —0.0002 0.2027 0.9972 —0.0223
Future short ~ —0.0099%* —0.4943 3.3210%* —0.0136
Call long —0.0089 2.0913 8.9669%* 0.0679
Call short —0.0033* —0.0734 —0.3827 0.0189%#:*
Put long 0.0096%* 2.4477 —0.1436 —0.0300
Put short —0.0013 —1.1146 1.6977 —0.0416
Warrant 0.0090* 2.0702%* —1.6993 —0.0090
Unit —0.0045%**  0.7466* —3.6009%** 0.0237
Unidentified —0.0002 0.4164 2.2506%* 0.0733 %%
Controls Yes Yes Yes Yes

R 0.13 0.048 0.25 0.00093

N 365,893 365,893 365,893 365,893

0.0203** 14111 —12.3596 0.0842
0.0274 %% 0.7265 —9.0266 0.0699
0.0210%* 1.0489 —13.7238 —0.0456
0.0244 %% 0.9515 —11.8026 0.0840
—0.0024 0.4677 14.6367* —0.0931
0.0189%** 2.2916* —13.6826 0.0637
0.0275%** 1.1893 —10.9342 0.1877%*
0.0061 54657 —10.3344 —0.0060
1.7161 —369.6704*%  148.8878 —0.3087
0.0940%** 25.4328 %% 34.9211##* 14689
0.0476%** 5.6093%* 38.5888***  —(.0846
0.1647%%** 32.9450%** 57.3884*#%  (.1793
0.3089%#: 56.2381#%** 206.7201#** 0.7322
0.0826% 3.3171%* —6.8984 0.0244
0.0793%* 6.4424 %% 0.6993 0.0138
—0.0530 —9.0925 —0.7602 —1.0043
Yes Yes Yes Yes

0.34 0.15 0.51 0.15
365,893 365,893 365,893 365,893

This table reports panel regressions of different fund variables on the magnitude of the usage of different exposure sources for 2707 US domestic
equity mutual funds from 1998 to 2015. Panel A shows panel regressions with fund-fixed effects estimated without a constant. Standard errors
are 2D-clustered by fund and month to be consistent with regard to heteroscedasticity, time-series correlation and cross-sectional correlation.
Panel B shows cross-sectional Fama/MacBeth regressions calculated with fund style dummies based on the style classification done by CRSP

#ak ko indicate statistical significance at the 1%, 5% and 10% level, respectively

than usual MBS and units are shrinking, which is in line
with funds generally becoming larger over time while using
less MBS and units as shown in Fig. 1. On the other hand,
deviating from usual short futures and long call exposures is
related to growth, which may be related to such instruments
becoming more popular over time. In the cross-sectional
view in Panel B, the results are in line with Natter et al.
(2016) showing that option users are bigger. Moreover,
funds having a higher exposure to short equity are larger as
well, making it easier for the fund to cover the short position.

Column 4 reports results for the mean absolute daily flow,
which is a regular measure of flow risk.'* Rohleder et al.
(2017) find that funds may be able to manage or mitigate
flow risk by using options and futures based on simple indi-
cator variables from regulatory N-SAR reports. According
to Panel A, deviations from mean flow risk do not relate to

14 Unreported results for the standard deviation of daily flows as an
alternative measure of flow risk [e.g., Rakowski (2010)] show similar
results for both fund-fixed and Fama and MacBeth regressions.

higher exposures in any of the complex instruments except
for a higher exposure in short calls. Further, in Panel B,
funds with higher flow risk have higher exposure to repos
compared to other funds. We might conclude that funds use
repos to gather short-term cash to fulfill investors’ unex-
pected redemptions.

Management and family characteristics

After looking at the relations between complex instrument
use and various fund characteristics, we look at similar rela-
tions at manager and fund family level. Therefore, we run
regressions following Eq. (6) replacing the independent vari-
able with the average tenure of the managers and the number
of managers managing the fund, the size of the fund family
as well as the number of funds managed by the family.
Table 9 Panel A shows that funds with a higher than mean
exposure ratio in short sales, long puts and short futures,
all positions that are associated with a lower market risk,
are managed by more experienced managers and have more
managers. This is in line with Golec (1996) who shows a



Table 9 Panel regressions of family and management characteristics
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Panel A: Fund-fixed effects regressions

Pancl B: Fama/MacBeth regressions

Average manager  No. of manag-  Log family No. of family Average manager No. of managers Log family TNA No. of family funds
tenure ers TNA funds tenure
Trivial exposure positions
Equity = —89.6104%%* — 1.345] %% —1.8580%** —53.7031*** —50.7361 4.1423 12.4585%* —179.9592*%
long
Bond —179.9159%#* —1.8790%** —4.9729%** —127.8774%%* 70.3685 3.5022 8.0591 —268.5441%%*
Fund —45.5936* —2.6922%*% —2.0659%** —61.5465%** 68.5442 4.1024 3.1912 —15.8311
Cash &  —219.2949%%* —3.4461 %% —5.6756%*% —193.2262%%#* 102.2770 2.6218 10.8115* —51.0653
offset
Complex exposure positions
Equity 137.7786%*** 1.6080* 3.1794 %% 73.4664% % 301.4455% —3.3721 13.6372%* 145.0198
short
MBS —198.2870%** 1.2481 —0.9900 —-4.5918 —327.7592* 13.6182%** 13.5916%* —240.6115%*
Repo —240.6063%#* —5.1964 %% 2.2430%** 129.7864%** 13.4253 4.4828 18.1415%%* 412.8401%%*
Future  —81.1426% —6.8777%*% 0.3987 —49.6149 —353.6536%* —35.6182%** 21.13] ks —275.431 1%
long
Future  321.7946%** 4.1451%%* 4.7657* 151.7077%%* 6168.1063%** 87.1821 202.0266 —10,515.1878
short
Call 381.7339 —4.3485%* 4.5195 —85.6936 —1597.2208%** —18.9761** —09.7116%%* —320.8670**
long
Call 176.3694%* 0.4858 2.1086%** 20.8070 134.1965* —2.7459 53.1484%*%* 110.5108
short
Putlong —125.1690 2.5723* 1.3245 47.7777 —369.9016 46.0239%%* — 138.4328%** —355.5496°*
Put short  217.6642 —2.8838%* 2.6627 125.0414* 4455.6707*** —204.3343%** —330.6518%** —6497.0098***
Warrant ~ 124.3801%% —3.0152%* -3.2362 —26.0254 —377.5562%* 5.9883 0.7312 —346.2298%**
Unit 127.6828%** 0.0159 —3.6793%* —27.0876 107.9817 —3.3237 —8.4752 —707.9943 %
Uniden-  221.8695%%* 4.3336%#* 6.2926%** 95.8035%%* 1904.3121* —35.4479 155.5866%* —2373.3865%**
tified
Controls  Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.022 0.0086 0.031 0.024 0.13 0.079 0.41 0.60
N 357,868 357,868 364,755 364,755 356,730 356,730 356,730 356,730

This table reports panel regressions of different fund manager and fund family variables on the magnitude of the usage of different exposure
sources for 2707 US domestic equity mutual funds from 1998 to 2015. Panel A shows panel regressions with fund-fixed effects estimated with-
out a constant. Standard errors are 2D-clustered by fund and month to be consistent with regard to heteroscedasticity, time-series correlation and
cross-sectional correlation. Panel B shows cross-sectional Fama/MacBeth regressions calculated with fund style dummies based on the style

classification done by CRSP

ik ek kindicate statistical significance at the 1%, 5% and 10% level, respectively

negative relation between fund’s risk and the managers’ ten-
ure and by Bliss et al. (2008) and Karagiannidis (2012) who
showed that funds managed by a bigger team show signifi-
cantly less risky portfolio. Investment vehicles, associated
with being more of a speculative nature, i.e., long futures or
long calls, are used more often in smaller teams or by less
experienced managers which we can also confirm over time
and in the cross section, according to Panel B.

The family TNA as well the number of funds managed
within the family are proxies for the size of the family; there-
fore, the signs and the significance levels of the different
coefficients are mostly the same (at least for Panel A). Funds
from bigger families increase their exposure in short sales,
repos, short futures and short calls, while all other exposure
sources are related to smaller family size. Evans et al. (2017)
claim that funds that lend more securities, therefore increase

their exposure in repos or short sales, are from larger fami-
lies, which we can confirm.

Conclusion

Over the last 20 years, there has been a vivid discussion
among researchers, practitioners and regulators of how com-
plex investment instruments impact risk and performance
of mutual funds and, in extension, if and how mutual funds’
derivative and other nontrivial instrument use should be
regulated. Most of the papers contributing to this discus-
sion focus on options, some focus on other instruments like
futures, security lending and short selling, but none of them
considers all types of instruments at once and previous stud-
ies mostly rely on indicator variables. The conclusions from
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previous research thus range from highly negative to highly
positive effects, which may be a result of the incomplete
consideration of instrument types as well as of the crude-
ness of information. We try to overcome both of these limi-
tations by considering the actual exposures of all possible
instruments. What we find is that while the use of complex
instruments is very popular among mutual funds, consistent
with previous research, the actual exposures are almost neg-
ligible even in the extremes. Consequentially, the effects of
complex instruments on funds’ risks, performance and other
characteristics are minor, which helps explain the inconsist-
ent picture painted by previous research.
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