Original Article

Bond mutual funds
and complex investments

Markus Natter

graduated in business administration from the University of Augsburg, Germany, in 2013. In 2013, he joined the Chair of Finance
and Banking at the same University as a doctoral candidate. His research activities are focused on mutual funds, performance
measurement, and derivatives portfolio strategies.

Martin Rohleder

graduated in business administration from the Catholic University of Eichstétt-Ingolstadt, Germany, in 2007. In 2007, he joined the
Chair of Finance and Banking at the same University as a doctoral candidate. He received the doctoral degree in business
administration from the Catholic University of Eichstatt-Ingolstadt in 2011. Since 2011, he has been a post-doctoral research
associate at the Chair of Finance and Banking of the University of Augsburg, Germany. His research activities are focused on mutual
funds, performance measurement, interest rate risk and green finance.

Dominik Schulte

is a portfolio manager at Tecta Invest (Versicherungskammer Bayern, Germany) where he is responsible for managing quantitative
equity and commodity strategies. He holds B.Sc. and M.Sc. degrees in business administration from Catholic University of Eichstatt-
Ingolstadt, Germany, and received the doctoral degree in business administration from University of Augsburg, Germany, in 2016.
His research activities are focused on mutual funds, performance measurement, and quantitative portfolio strategies.

Marco Wilkens

graduated in business administration from the University of Hamburg, Germany, in 1988. Then he joined the Chair of Banking and
Insurance at the same university as a doctoral candidate. He received the doctoral degree in business administration from the
University of Hamburg in 1993. From 1993, he was a post-doctoral research associate at the Chair of Banking and Finance at the
University of Géttingen, Germany. He received his habilitation from the same University in 1999. From 2001 to 2010, he was
Professor of Finance and Banking and holder of the Chair of Finance and Banking at the Catholic University of Eichstétt-Ingolstadt,
Germany. Since 2010, he has been Professor of Finance and Banking and holder of the Chair of Finance and Banking at the
University of Augsburg, Germany. He has been a visiting Professor of Finance and Banking at the University of New South Wales,
the University of Sydney, and at the Macquarie University, Australia, as well as at the University of Tasmania. His research activities
are focused on mutual funds, interest rate risk, credit risk, carbon risk, risk management, sustainable finance, bank management,
valuation of financial instruments, and financial engineering.

Correspondence: Martin Rohleder, Chair of Finance and Banking, University of Augsburg, Universitaetsstr. 16, 86159 Augsburg,
Germany
E-mail: martin.rohleder @ wiwi.uni-augsburg.de

This paper represents the authors’ personal opinion and does not necessarily reflect the views of Tecta Invest GmbH. We are
grateful for helpful comments and suggestions by Jon Fulkerson, Amit Goyal, Andreas Rathgeber, Hendrik Scholz, Martin
Wallmeier, Andreas Walter, and participants at the 2015 International doctoral seminar at University of Giessen and participants at
the 2016 Annual International Conference of the German Operations Research Society. We acknowledge financial support by the
Research Center Global Business Management of the University of Augsburg. All remaining errors are our own.

ABSTRACT We are the first to analyze bond mutual funds’ permission and use of complex
investments such as derivatives, restricted securities, and securities lending. Based on
unique regulatory information from the SEC’s N-SAR filings, we show that most complex
investments do not affect fund performance or risk. However, interest rate futures (IRF) are
harmful to bond funds. Bond funds engaging in IRF (46.94% of all bond funds) underperform
nonusers by economically meaningful 54 basis point of alpha p.a. Our results reveal that
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bond funds employ IRF for speculation as they increase funds’ exposure toward interest rate

risk.

Keywords: mutual fund performance; bond funds; performance; derivatives; interest rate

futures
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INTRODUCTION
AND LITERATURE OVERVIEW

In this paper, we are the first to analyze the
effects of complex instruments such as
derivatives, restricted securities, short selling,
otherwise obtaining leverage, and security
lending on the performance and risk
characteristics of bond mutual funds. This
subject is of vital importance as the total assets
under management of US domestic bond
funds in 2015 were $2104 billion, a
substantial growth from $831 billion a decade
earlier, underlining their growing importance
for the US economy.' Moreover, the
investment practices of mutual funds in
general have recently attracted the attention
of the US Security Exchange Commission
(SEC) in their concern that such practices
might jeopardize investors’ money or even
destabilize the whole financial system. Thus,
the SEC examination priorities for 2016 are
concerned with analyzing mutual fund
complex instruments use.” The primary focus
of the existing literature regarding complex
investment practices, however, has focused
on equity funds while there is next to no
research on bond funds. We close this gap
using unique and comprehensive data on the
instrument use of 997 US domestic bond
funds for the period from 1999 to 2014
obtained from the SEC’s N-SAR filings
merged with fund characteristics from the
CRSP mutual fund database.

Complex investment restrictions of equity
funds have been examined by Almazan ef al
(2004). They find no performance difference
between lowly and highly constrained funds.
Similarly, Clifford et al (2014) show that

loosening investment restrictions has no
implications for equity fund performance.
Lynch-Koski and Pontift (1999), Frino et al
(2009), Cao et al (2011), Cici and Palacios
(2015), Rohleder et al (2017) and Natter ef al
(2016) analyze how the use of derivatives
affects equity mutual fund performance and
risk characteristics with different results.
Chen ef al (2013) find that short selling may
act as a skill proxy for equity funds. Evans
et al (2016) relate equity funds lending of
securities to their performance and find that
lenders underperform non-lenders.

Bond funds, however, might be
influenced by the use of complex investments
in a different way than equity funds since risk
and return profiles for bonds differ from
those of stocks (see, e.g., Chen and Qin,
2016). In this context, our summary statistics
show that the use of complex instruments is
more common among bond funds compared
to equity funds. Specifically, more than 49%
of bond funds use derivatives of some kind
compared to only 36% of equity funds
(Rohleder et al, 2017, Table 2). The
difference is even more dramatic for futures
with almost 47% users among bond funds
compared to only 23% among equity funds.
Moreover, we find that 36% of bond funds
use leverage of some kind, for example, 15%
through short selling compared to only 7% of
equity funds (Chen et al, 2013, Figure 2).
Further, 47% of our bond funds use security
lending or repos (65%) compared to 43% of
equity funds using security lending (Evans
et al, 2016, Table 2). Thus, it seems that
complex investments are more important for

bond funds than for equity funds.



However, the use of such instruments by
bond funds has been scarcely analyzed. To
our knowledge, there exist only two studies
examining very specific questions, Deli and
Varma (2002) and Adam and Guettler
(2015). The former find that transaction cost
savings are the main drivers for the
permission to invest in derivatives based on
form N-SAR (“Semi-annual report”)” filings
in the short examination period from
1997Q1 to 1998Q2.* Adam and Guettler
(2015) show that the use of credit default
swap (CDS) has a positive impact on
corporate bond fund performance for single
manager funds in crisis periods and for team
managed funds during normal times. Their
findings are based on N-CSR (“certified
annual shareholder report”) filings and N-Q
(“quarterly schedule of portfolio holdings”)
filings of the 100 largest corporate bond
funds during the period 2004—2010. Apart
from that, the majority of academic research
on bond mutual funds, starting with the
seminal paper of Blake et al (1993), analyze
bond fund performance and generally find
that bond funds underperform their
benchmarks (e.g., Elton et al, 1995; Ferson
et al, 2006; Huij and Derwall, 2008).
Although of great importance to both
regulators and investors, the question of how
bond funds actually invest has not garnered
much academic attention. Among the few,
Cici and Gibson (2012) as well as Huang and
Wang (2014) use security-level holdings data
to analyze bond funds’ picking and timing
skills.

In our empirical analysis, we use a unique
dataset containing regulatory information on
complex investment permissions and usage
for 997 actively managed US domestic bond
funds during the period 19992014 to show
that bond funds frequently use complex
investments. The data used in this paper are
obtained from individual N-SAR filings
downloaded from the SEC’s “Electronic
Data Gathering, Analysis, and Retrieval”
(EDGAR) database and merged with fund
returns and characteristics from the CRSP

Survivor-Bias-Free Mutual Fund Database
and represents the largest CRSP/N-SAR
bond fund sample to date. Based on this data,
we show that overall complex investment
permissions and engagement do not have
significant impact on performance. Funds’
use of interest rate futures (IRF), however,
negatively affects fund performance, leading
to (risk-adjusted) underperformance of IRF
users by economically meaningful 54 basis
points per year. As 46.94% of all bond funds
use IRF at least once, this finding at least
partially explains the underperformance of
bond mutual funds found in the existing
literature. The results further show that bond
funds employ IRF to increase their average
portfolio duration and thus increase their
exposure to changes in interest rates,
indicating that they employ interest rate
futures to speculate on interest rate changes.
As these results may be driven by other fund
characteristics, performance model choice, or
omitted variables, we explicitly control for
alternative explanations by carrying out a
multitude of robustness tests.

The rest of the paper is structured as
follows. The second section describes our
data and performance measurement
methodology. The third section describes the
main empirical results while the fourth
section presents alternative explanations and
further tests. The fifth section concludes.

DATA AND METHODOLOGY

Sample construction

One reason for the lack of research on bond
funds’ complex investments is that data on
complex investment use are not readily
available in standard mutual fund databases.
However, according to the Investment
Company Act (ICA) of 1940, funds have to
disclose their permission to use and their
actual use of non-standard investment prac-
tices in semiannual N-SAR filings with the
SEC from which we obtain unique and
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previously unused information on permission
and engagement in such practices.”®
Although several studies use N-SAR filings
for the analysis of equity mutual funds, their
use in bond fund analysis is rare.”

We construct our final sample as follows.
We select all funds with a CRSP objective
indicating general, corporate, or government
bond funds, i.e., funds with CRSP objective
codes “I” or starting with “IC” and “IG,”
respectively.® Subsequently, we eliminate all
index funds flagged by CRSP or identified
via name search as in Amihud and Goyenko
(2013). We focus on the period of
19992014, as daily return data necessary for
calculating time-varying performance and
risk measures are only available in the CRSP
database since September 1999.” Funds are
only considered once they cross the threshold
size of $5 million in total net assets (TINA) as
in Fama and French (2010) to control for
fund incubation (Evans, 2010) and if they
have at least 12 monthly observations.'

For information on complex investments,
we gather N-SAR filings stored in individual
text filings on the SEC’s EDGAR database
and merge them with the CRSP mutual fund
database.!" Following Natter ef al (2016), we
use algorithmic string matching techniques to
match funds by their names. This approach
leads to a correlation of total net assets (TINA)
and turnover variables available from both
CRSP and N-SAR of 99% and 89%, respec-
tively, implying an unbiased sample.'? Fur-
thermore, Table 11 in “Appendix” shows no
substantial differences in descriptive statistics
of bond funds available in the merged sample
and all actively managed domestic bond funds
available in the CRSP database.

Overall, we merge 8569 N-SAR filings
with information of actively managed
domestic bond funds available in CRSP."
This leads to a final dataset consisting of 997
individual bond funds with 15,252 unique
semiannual observations, making it the most
comprehensive merged N-SAR/CRSP
bond fund sample including regulatory data
on complex investments to date. Overall, the

merged sample between CRSP and N-SAR
covers 65.28% of all bond funds and 67.77%
of all bond fund TINA in the CRSP mutual
fund database making it a good representa-
tion of the bond fund universe.

Variable definition

We derive dummy variables on complex
investments from Item 70 of a fund’s N-SAR
filing. Item 70 asks whether or not a fund has
permission to use various complex invest-
ments during the semiannual reporting per-
iod and whether a fund actually employs the
respective complex investment during the
reporting period or not. We focus on the
following complex investment practices rel-
evant to bond mutual funds. Item 70C
regards the writing or investing in options on
debt securities. Item 70E asks for writing or
investing in interest rate futures, and item
70G regards the writing or investing in
options on futures. These activities make up
the derivatives category. Item 70] reports
investment in restricted securities.'* Ttems
700, 70Q, and 70R focus on borrowing of
money in excess of 5% of a fund’s TNA,
margin purchases, and short selling, respec-
tively, and are consolidated into the leverage
category. Finally, item 70A and item 70N
state whether the respective fund is permitted
to use (uses) repos and securities lending,
respectively.

Unfortunately, it is not possible to dis-
criminate funds according to the degree of
their usage, as the SEC’s N-SAR filings do
not provide data on the amount or market
value of most complex investments. How-
ever, this should bias our results against
finding any impact of complex investments,
as the potential relation of complex invest-
ments with fund characteristics is easier to
detect for heavy users than for light users.

Further information on fund characteris-
tics and returns is mainly from the CRSP
mutual fund database. CRSP only reports
data at share class level. Hence, to obtain
fund-level data, we aggregate all variables by



value weighing each share class by its
respective TNA. TNA is the sum of indi-
vidual share class TNA. Fund age is the age of
the oldest share class, while load information
is based on the largest share class. Manager
tenure is the time the longest tenured man-
ager is affiliated with the fund. We identify
funds as retail (institutional) funds if at least
50% of TNA is in share classes targeted at
retail (institutional) investors. Family TINA is
the sum of TNA of all funds with the same
management code reported by CRSP. Cash
is the percentage of TNA held in actual cash
or cash equivalents by the fund, and net flow
is calculated as implied investor net flow as a
fraction of TNA.

Performance measurement

This paper is concerned with the relation
between complex investments and fund
performance and risk. As investment deci-
sions may change, it is important to consider
time-varying fund performance and risk.
Moreover, funds might adjust their risk-re-
turn profiles by using complex investments
such as derivatives, which also could result in
time-varying risk exposure. Hence, we cal-
culate performance and risk for each semi-
annual fund reporting period based on daily
returns. We use gross returns as they repre-
sent returns generated by bond fund invest-
ment decisions and thus better capture the
behavior of fund managers (e.g., Fama and
French, 2010; Pastor et al, 2015).15 To
measure bond funds’ risk-adjusted perfor-
mance, we use the following factor regression
model based on Fama and French (1993) and
Cici and Gibson (2012):

CTids = Of;t:f + ﬁTERM,mTERMd’[
+ ,BDEFJ,,DEFM + lBOpt,i,tOPTdJ
+ lBlnkt,i.tMKTRFdJ + gi’d7[’16,17
(1)

where er; 4,is fund ’s daily gross fund return in

excess of the 1-month US T-Bill rate and o/,

is fund /s risk-adjusted performance during
reporting period t. TERM,;, is the return
difference between the Barclays Capital
Intermediate Government Bond Index and
the 1-month US T-Bill rate and captures
returns generated by increasing duration, i.e.,
higher interest rate risk.'® DEF,, is the return
difference between the Barclays Capital US
High Yield and US Intermediate Government
indices and captures returns generated by
taking on higher default risk. The option
factor OPT, captures nonlinearities due to
investment in mortgage-backed securities and
is measured by the return difference between
the Barclays Capital US Mortgage Backed
Securities and US Intermediate Government
indices. To control for possible equity
exposure of bond funds, for example, through
the investment in convertible bonds,
MKTREF, , measures the excess return of the
CRSP value-weighted market index (e.g.,
Comer and Rodriguez, 2013).19 As we
implement the estimates of our performance
regressions as dependent as well as
independent variables in panel regressions, all
these estimated performance and risk measures
are winsorized at the 1 and 99% percentiles,
respectively, following standard procedure in
the empirical financial literature (e.g., Fama
and French, 2008; Coles et al, 2008; Pontiff
and Woodgate, 2008).>

EMPIRICAL ANALYSIS
OF COMPLEX INVESTMENTS

Descriptive statistics of bond
fund characteristics

Table 1 shows fund-by-fund descriptive
statistics of bond fund characteristics. The
average (median) bond fund has $1039 mil-
lion ($229 million) in assets under manage-
ment indicating many small and few
exceptionally large funds. Family size is
similarly distributed with few large families
and many small families. The funds are on
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Table 1: Summary statistics

Mean Median SD
Fund characteristics
TNA ($mil) 1039 229 5666
Family TNA ($mil) 107,225 26,505 247,338
Age (years) 11.3 9.7 8.2
Manager tenure (years) 6.5 5.6 41
Turnover ratio (% TNA, p.a) 156.07 93.85 183.36
Load dummy (%) 63.89 100.00 48.06
Retail fund dummy (%) 52.21 60.27 46.17
Expense ratio (% TNA, p.a) 0.83 0.78 0.37
Cash (% TNA) 4.51 3.61 14.98
Net flow (% TNA) 0.74 0.30 2.37
Fund performance and risk

Excess gross return (% p.a.) 3.76 3.65 1.12
Excess net return (% p.a.) 2.94 2.88 1.08
Volatility (% p.a.) 4.83 3.94 3.17
4-factor alpha (gross) (% p.a.) 0.39 0.28 2.48
4-factor alpha (net) (% p.a.) —0.41 —0.45 2.48
TERM beta (%) 58.81 57.66 30.00
DEF beta (%) 8.32 3.58 10.91
OPT beta (%) 27.82 25.84 18.90
MKT beta (%) 1.25 0.18 3.52

Notes: This table presents mean, median, and standard deviation of fund characteristics for 997 actively managed

domestic bond funds with entries in N-SAR filings and the
1999-2014.

average 11.3 years old and managed by
managers with an average tenure of 6.5 years.
Turnover, as measured by the annual average
turnover ratio of 156.07%, is higher than in
studies of equity funds due to the constant
requirement to rebalance portfolios when
bonds mature.

Nearly two-thirds of the sample bond
funds (63.89%) charge loads to their cus-
tomers upon buying or selling fund shares
and half of all funds (52.21%) mainly cater to
retail investors. Average yearly expense ratios
of 0.83% are substantially smaller than for
equity funds. Similar to equity funds, bond
funds hold a considerable fraction of their
assets in the form of cash (4.51% on average).
Over the course of the sample period, bond
funds experience an average monthly net
flow of nearly 0.74% documenting the
growth of the bond fund market over the
past 15 years. While mean excess gross and
net returns (3.76 and 2.94% per year) as well
as average gross alphas are positive (0.39% per
year), net-of-fee alphas are negative (—0.41%
per year) which is in line with the existing
literature, e.g., Elton ef al (1995), Huij and
Derwall (2008) as well as Cici and Gibson

CRSP mutual fund database during the period

(2012). The TERM beta is positive on
average with a mean of 0.5881 and median of
0.5766 implying that bond funds generate
returns by earning term premia. The DEF
beta is also positive with a mean (median) of
0.0832 (0.0358) indicating that bond funds
also generate returns with default spread
strategies. Moreover, our sample funds’
returns seem to correlate substantially with
the mortgage-backed securities factor indi-
cated by a mean exposure of 0.2782. How-
ever, the bond funds in our sample do not
take on substantial equity exposure as the
exposures to the respective factor are small.
The exposures to the term and default factor
as well as to the mortgage factor vary sub-
stantially between funds, as indicated by the
high standard deviations of these factors
(30.00, 10.91, and 18.90%, respectively).

Complex investment

permission and use

Complex investments may play a minor role
for bond funds since investors often seek
bond funds as conservative investments,
whereas complex investments may increase



Table 2: Complex investment permission and use

Panel (a) Cross section Panel (b) Semiannual

Permission Use Permission  Use  Permission changes Usage changes
Derivatives 92.78 49.65 89.45 33.56 2.33 7.10
Bond options 90.17 20.66 85.45 713 2.99 3.61
Interest rate futures 89.87 46.94 84.93 31.06 3.56 6.75
Futures options 89.47 22.27 84.80 10.42 3.36 3.38
Leverage 97.79 36.41 92.62 12.33 6.84 6.84
Borrowing money 95.69 26.98 87.54 7.25 3.56 4.75
Margin purchases 30.79 1.50 19.32 0.37 3.18 0.20
Short selling 69.11 14.54 52.39 5.53 5.37 2.76
Restricted securities 95.29 75.13 94.28 57.77 1.75 9.49
Repos 99.20 64.79 98.62 47.12 0.69 8.48
Security lending 94.98 47.44 93.00 31.54 2.43 6.76

Notes: This table shows descriptive statistics (in %) on complex investment permission and use of bond mutual
funds. The sample consists of actively managed domestic bond funds over the period 1999-2014 with N-SAR filings
and entries in the CRSP mutual fund database. In Panel (a), permission (use) reports the percentage of all funds
that are allowed to use (use) the respective complex investment at least once during the sample period. In Panel (b),
permission (use) indicates the percentage of all semiannual fund reporting periods when funds are permitted to use
(use) the respective complex investment. Permission (usage) changes shows the fraction of all observations in

which permission to use (use) changed.

risk. On the other hand, bond funds may
seek non-standard yield opportunities. Par-
ticularly, in the highly competitive environ-
ment of the mutual fund industry, complex
investments may be used by some bond funds
to gain an advantage over competitors. To
get a first impression of bond funds’ complex
investments, Panel (a) of Table 2 displays
cross-sectional statistics of permission and use
of non-standard investment practices. The
majority of bond funds have permission to
use derivatives, invest in restricted securities,
obtain leverage by borrowing money, or to
use other complex investments, such as
security lending and repurchase agreements
(repos). However, not all funds with the
permission to employ complex investments
make use of this opportunity. For example,
although 92.78% of all funds have the per-
mission to use derivatives, only 49.65%
actually engage in these instruments at least
once over the sample period. Regarding
derivatives, bond funds mainly use interest
rate futures as nearly half of the sample funds
(46.94%) employ them at least once. These
numbers are significantly higher than those
reported for US equity funds by, e.g., Roh-
leder et al (2017). Options on bonds (20.66%)
and futures (22.27) are less common.

Nevertheless, they are also used by a fifth of
all funds. These numbers are in line with
equity option (Natter ef al, 2016).

By borrowing money in excess of 5% of
their TNA, 26.98% of bond funds obtain
leverage. Attaining leverage via margin pur-
chases is forbidden for the majority of bond
funds similar to results for equity funds in
Almazan et al (2004). Short selling is allowed
for 69.11% of all sample funds, and 14.54%
use this opportunity during the sample per-
iod, compared to 7% short sale users reported
by Chen et al (2013) for equity funds. In
contrast to Almazan et al (2004) and in line
with Cliftord ef al (2014) for equity funds,
there are nearly no restrictions on invest-
ments in restricted securities. Hence, the
majority of funds invest in this security type
(75.13%) implying at least partially illiquid
holdings. Nearly, all funds (99.20%) have the
permission to engage in repos and 64.79% of
sample funds make use of this permission.
Half of the funds employ securities lending
(47.44%), in line with findings by Evans et al
(2016) for equity funds.

Panel (b) of Table 2 shows pooled statis-
tics on the percentage of time funds have
permission to use (actually use) complex
investments. Similar to the findings for equity
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Table 3: Tobit regression of complex investment permission and engagement score

Permission score

Engagement score

Log TNA 0.0184** 0.0546***
(2.44) (8.22)
Log family TNA 0.0549*** 0.0579***
(7.21) (8.21)
Age —0.0212*** —0.0000
(3.53) (0.00)
Manager tenure —0.0160*** —0.0092*
(2.61) (1.72)
Turnover ratio 0.0149*** 0.0381***
(3.55) (4.97)
Load dummy 0.0293** 0.0201
(2.21) (1.55)
Retail dummy —0.0390*** —0.0086
(2.94) (0.67)
Expense ratio 0.0154** 0.0019
(2.55) (0.30)
Cash —0.0095* —0.0123***
(1.82) (2.66)
Net flow —0.0042 —0.0068**
(1.64) (2.52)
Performance 0.0013 —0.0012
(0.49) (0.42)
Government —0.0749** —0.1586**
(4.91) (9.61)
Corporate 0.0135 —0.0208
(0.86) (1.32)
Time fixed effects Yes Yes
Cox-Snell # 0.198 0.274
N 13,977 13,977

Notes: This table shows results of a pooled panel tobit regression of complex investment permission and
engagement score on fund characteristics. The sample consists of actively managed domestic bond funds with
N-SAR filings and entries in the CRSP mutual fund database over the period 1999-2014. The dependent variable
permission (engagement) is the weighted average score of all individual complex investment permission (en-
gagement) dummies. Performance is measured with the 4-factor alpha. All explanatory variables are standardized
and lagged one period. ***,**,* Significance of the coefficient at the 1, 5, and 10% level, respectively. Absolute

t values based on standard errors clustered by fund are given in parentheses.

funds by Almazan et al (2004), bond funds do
not constantly use the respective complex
investments. Only restricted securities are
employed in more than half (57.77%) of all
fund months. All other complex investments
are used more sporadically. This could be a
result of tactical decision making by bond
funds with respect to their complex invest-
ments. The statistics on usage changes further
support this notion as bond funds engage-
ment changes between 0.2 and 9.5% of the
time. Permissions do not change consider-
ably. These descriptive statistics thus show
that complex investments are an important
aspect of bond fund investment behavior and
that some practices, especially the use of
futures, are even more prevalent in bond
funds than in equity funds.

Determinants of complex
investments permission
and use

According to statistics presented in Table 2,
bond mutual funds’ permission and engage-
ment in complex investments vary between
funds. Therefore, this section analyzes the
drivers of complex investment permission
and use. As possible determinants, we use
lagged fund characteristics as reported in
Table 1. To control for the potentially dif-
ferential impact of difterent bond fund types,
additional dummy variables indicating cor-
porate and government bond funds are
included as style-fixed effects.

Almazan et al (2004) argue that different
complex investments may be substitutes for



each other. For example, funds can obtain
short positions via direct short selling of bonds
or indirectly by having the appropriate posi-
tion in an interest rate future or bond option.
To assess the influence on overall complex
investments permissions (use), we condense
the information on individual bond fund
permissions (use) into a permission (engage-
ment) score. In the spirit of Almazan et al
(2004), this permission (engagement) score is
computed by calculating the average of the
permission (engagement) dummies of the
broad complex investment categories deriva-
tives, leverage, restricted securities, and
income.

As the dependent variables permission
score and engagement score are continuous
variables restricted to the range between 0
and 1, Table 3 shows the marginal effects of
panel tobit regressions with time- and style-
fixed effects. All continuous independent
variables are standardized as in Clifford ef al
(2014) for ease of interpretation. Similar to
Almazan et al (2004), the natural logarithm of
fund size has a positive relation to a fund’s
permission score, with a coefficient of
0.0184. The same is true for funds belonging
to larger families (coefticient of 0.0549).
More experienced fund managers are less
likely to have permission to invest into
complex investments as indicated by the
negative coefficient. This is in contrast to
findings for equity funds’ permissions to use
options by Lynch-Koski and Pontift (1999).

As in Deli and Varma (2002), bond funds’
permission to invest into debt derivatives is
positively related to their turnover (coeffi-
cient of 0.0149). Bond funds mainly catering
to retail investors are less likely to have per-
mission to invest in complex instruments.
The coefficient on expense ratios is signifi-
cantly positive with a coefficient of 0.0154,
implying that the infrastructure necessary to
use complex investments, such as sophisti-
cated trading desks (e.g., Cici et al, 2015), risk
management systems, back office personnel,
and fund managers, is costly. In comparison
with general and corporate bond funds,

government bond funds are more restricted
in their use of complex instruments, possibly
due to the fact that these funds attract espe-
cially conservative investors.

Although not all funds with permission to
use certain complex investments actually use
them, the results for the engagement score as
the dependent variable are very similar. Lar-
ger funds belonging to larger families with
less experienced fund managers and higher
turnover ratios use complex investments
more intensively, echoing the results for
equity fund’s use of derivatives found by
Rohleder et al (2017) and for securities
lending by Evans et al (2016). For corporate
bond funds, Adam and Guettler (2015) also
find that belonging to a large family increases
the likelihood of using CDS. Higher cash
holdings are negatively related to a fund’s
engagement score indicating that complex
instruments might serve as an alternative way
to manage investor’s liquidity demands
(Rohleder ef al, 2017). Lagged fund perfor-
mance affects neither complex investment
permission nor engagement score indicating
that complex instruments permission and use
are exogenously rather than endogenously
determined. The Cox—Snell R’ of the panel
tobit regressions are 20 and 27%, respec-
tively, indicating a good model fit.

Complex investments and fund
performance

So far, we have shown that bond mutual
funds commonly employ complex invest-
ments, especially if they are large, belong to
large families, and have high turnover ratios.
How these complex investments aftect fund
performance and risk characteristics is not
clear a priori as existing studies for equity
funds do not offer conclusive evidence.
Almazan et al (2004) and Clifford et al (2014)
find no relevant relation between complex
investment restrictions and fund perfor-
mance. Concerning derivatives, Lynch-
Koski and Pontiff (1999) as well as Cici and
Palacios (2015) find no significant differences
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between option user and nonuser equity
funds regarding their performance and risk
characteristics. Natter et al (2016), on the
other hand, show that option user funds
outperform nonuser funds at lower market
risk. Frino et al (2009) and Rohleder et al
(2017) show that funds use derivatives to
mitigate the adverse effect of investor flows
on equity fund performance. Chen et al
(2013) show that equity funds using short
sales have higher risk-adjusted performance
than nonusers, both in long and short
portfolios. Security lending or repurchase
agreements may be employed as an addi-
tional income source. However, Evans et al
(2016) find that equity funds lending
securities underperform non-lenders.
Regarding bond funds, Adam and Guettler
(2015) are the only ones to analyze non-
standard investments in the form of CDS
for a limited sample of the largest 100 US
corporate bond funds and find no overall
performance impact.

To get a first impression of the perfor-
mance impact of bond fund’s complex
investment permission and engagement,
Panel (a) of Table 4 shows (risk-adjusted)
performance of a hypothetical zero-invest-
ment portfolio which is long funds with
permission (engagement) scores above the
median score and short funds with permis-
sion (engagement) scores below the median
during the previous reporting period.*'
However, the (risk-adjusted) gross returns of
the differential portfolios are indistinguish-
able from zero indicating that aggregate
complex instrument permission and use are
not significantly related to performance,
similar to findings of Almazan et al (2004).

Aggregated scores, however, may hide
the eftect of individual complex invest-
ments. Therefore, Panel (b) of Table 4
analyzes the individual components of the
complex investment engagement score
using hypothetical zero-investment portfo-
lios, which are long funds using the specific
investment practice and short funds not
using them. As one would expect from the

Complex investment portfolio sorts

Table 4

Panel (b) Individual complex investments user vs. nonuser

Panel (a) Complex investment

scores

Security
lending

Borrowing Margin Short Restricted Repos
purchases

Futures
options

Bond Interest rate

Engagement

Permission

securities

selling

money

options futures

score

score

0.0030*
(1.60)

0.0037*
(1.71)

0.0001
(0.13)

0.0031
(0.42)

—0.0004
(~0.12)
~0.0039
(~1.35)

~0.0017
(—0.23)
—0.0087
(—1.05)

~0.0016
(~0.38)
—0.0021
(—0.71)

0.0022
(0.51)

—0.0047

(~1.19)

0.0011
(0.28)

~0.0039
(—0.57)
0.0014
(0.76)

0.0029

(0.76)

Return

0.0008
(0.42)

~0.0012
(-0.72)

—0.0036
(—1.03)

—0.0054**
(—2.43)

—0.0032
(—1.07)

~0.0011
(—0.73)

4-factor
alpha

Notes: This table shows annual performance of portfolios sorted on complex investments. The sample consists of actively managed domestic bond funds with N-SAR filings and
entries in the CRSP mutual fund database over the period 1999-2014. In Panel (a) funds are sorted into the long (short) portfolio each month when their permission (engagement)

score during the lagged reporting period is above the median permission (engagement) score and into the short portfolio when the permission (engagement) score is below its

median score. In Panel (b) funds are sorted into the long (short) portfolio if they are engaged (not engaged) in the respective complex investment during the lagged reporting

period. Performance is measured with monthly raw gross fund returns and the 4-factor model. ***,**,* Significance of the coefficient at the 1, 5, and 10% level, respectively.

t values corrected for heteroskedasticity and serial correlation of up to four lags (Newey and West, 1987) are given in parentheses.



results of Panel (a), most complex invest-
ments’ correlation with performance is
indistinguishable from zero. Using interest rate
futures (IRF), however, is significantly and
negatively related to risk-adjusted perfor-
mance of the differential portfolio. Bond funds
engaging in IRF underperform bond funds
without engagement in IRF by economically
relevant 54 basis points on a yearly basis when
we measure performance with the 4-factor
model defined in equation (1). The leverage
instruments borrowing of money, margin
purchases, and short selling do not lead to any
differences in performance. Thus, bond funds’
short selling activities may not proxy for fund
manager skill contrasting the findings for
equity fund managers by Chen ef al (2013).
Restricted securities also have no clear relation
to fund performance. Income-generating
techniques, such as repos and lending of
securities, significantly enhance gross returns,
but do not offer any benefit on a risk-adjusted
basis. However, they do not harm fund per-
formance contrasting the findings for equity
funds by Evans et al (2016).

Interest rate futures, fund
performance, and interest rate
risk

The underperformance of bond funds engaged
in IRF shown in Table 4 may be influenced by
fund characteristics other than derivatives use.
Hence, we formally test the relation between
bond fund performance and lagged IRF
engagement with the following panel regres-
sion model including time-fixed effects:

Performance;; = ¢, + ¢,IRF;,
J
+ ¢, Controls;;  + 1,

| @)

where performance;, is fund i’s risk-adjusted
annualized performance in semiannual

reporting period ¢ measured with the 4-factor
model defined in equation (1) and calculated

using daily gross returns. IRF;, is a dummy
equal to one if fund i uses IRF during
reporting period £.>? Controls; ;, are the
fund characteristics reported in Table 1 and
commonly associated with performance in
the fund performance literature (e.g., Ferreira
et al, 2012). Following Petersen (2009), we
cluster standard errors by both fund and
semiannual reporting period to control for
heteroscedasticity and time series as well as
cross-sectional correlation.

The results are displayed in Table 5. The
univariate regression in column (1) shows a
negative relation between engagement in
IRF in reporting and risk-adjusted fund
performance in period t. The coefticient of
—86 basis points is economically substantial
and significantly different from zero with a
t value of —6.70. This indicates that funds
investing in IRF underperform otherwise
similar funds. The R? of this regression is
43% indicating a very good fit. When
including fund control variables, the coeffi-
cient on IRF becomes —66 basis points
(f value of —5.04). The coefficients on the
control variables are in line with the existing
literature. Fund size has a positive impact on
performance overall, but a negative relation
within a fund, implying diseconomies of scale
(Chen et al, 2004). Surprisingly, a higher
expense ratio shows a positive relation to
fund performance in contrast to existing
studies for equity funds (e.g., Carhart, 1997).
This could be due to better managers
obtaining the economic rents of a fund via
higher fees (e.g., Berk and Green, 2004).
Older funds underperform, while cash is
positively related to fund performance similar
to findings for equity funds by Simutin
(2014).

To control for potential fund hetero-
geneity and a possible omitted variable bias,
columns (3) and (4) additionally include
style- and fund-fixed effects, respectively.®*
In both columns, the significant negative
relation between IRF engagement and per-
formance holds. Coefficients are —0.0062
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(t value —4.87) and —0.0030 (—2.09),
respectively, and imply a relevant economic
magnitude for IRF users’ underperformance.
This indicates that bond funds do not profit
from potential benefits of futures use, such as
transaction cost savings as indicated by Deli
and Varma (2002), but face losses instead.
The mechanisms leading to these losses,
however, are not directly clear. On the one
hand, bond funds may employ IRF to hedge
their existing bond positions against changes
in interest rates and thus against changes in
bond prices by decreasing their portfolio
duration.?® In doing so, they may forgo per-
formance potential associated with the term
premium, but their returns may also be more
independent from interest rate and thus bond
market movements. If bond funds, on the
other hand, use IRF to speculate on interest
rate movements, they should have a higher
exposure to changes in interest rates, i.e., a
higher duration. Consequently, bond funds’
exposure to the term factor may tell us more
about their motives to employ IRF. If bond
funds hedge their existing bond positions
against changes in interest rates, parts of their
existing interest rate sensitivity should be oft-
set by their futures positions, i.e., their port-
folio duration should be lowered by engaging
in IRF. In this case, interest rate future users
would have lower term betas. If they speculate
on interest rate movements, this beta should
be amplified implying that bond funds use
IR F to increase their duration. To identify this
behavior, Panel (b) of Table 5 measures the
relation between time-varying interest rate
risk and IRF engagement in the following
panel regression with time-fixed effects:

J
Brera,ic = @o + @ IRFi + Z ¢;Controls;
Jj=2

+ 1
(3)
where Prepm,, is fund s interest rate

exposure in semiannual reporting period
t measured with the 4-factor model defined

in equation (1) and calculated using daily
gross returns.”’ IRF;, and Controls, ;, are
defined as in equation (2). Standard errors are
clustered by both fund and semiannual
reporting period following Petersen (2009).

Column (5) shows a positive coefficient of
the IRF dummy. The coefficient of 0.1204
(t value 6.15) implies that IRF users exhibit a
term risk exposure, which is 12 percentage
points higher on average compared to
nonusers. When including fund control
variables, this coefficient changes to 0.0681,
still economically substantial and significantly
different from zero with a ¢ value of 3.62.
Hence, we conclude that bond funds do not
use IRF to hedge against interest rate chan-
ges. Rather, they might employ IRF to
speculate on changes in interest rates as using
futures seems to be attended by higher
portfolio durations. The result of a positive
correlation between IRF employment and
term risk also holds for style- and fund-fixed
effects specifications in columns (7) and (8),
although the coefficients with fund-fixed
effects do not differ statistically from zero.
Hence, the higher term risk is mainly a cross-
sectional outcome.

ALTERNATIVE EXPLANATIONS
AND FURTHER TESTS

Fees, using decisions
and endogeneity

So far, our results are based on gross of fee

returns as these better represent the invest-

ment decisions of fund managers. To analyze
whether the underperformance of IRF users
also translates to lower returns for bond fund
investors, the net returns Panel (a) of Table 6
shows results for panel regressions similar to

columns (3) and (7) of Table 5 using net of
fee instead of gross returns. The coefticient of
the IRF dummy is —62 basis points (0.0553)
with a t value of —4.87 (3.14) for fund per-
formance (term risk). This indicates that the
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underperformance of bond funds using IRF
is passed on to fund investors.

The results so far may not clearly show
that it is the actual engagement in IRF that
alters fund performance and interest rate risk.
The negative (positive) relation between IRF
engagement and fund performance (risk)
might arise indirectly from general charac-
teristics of IRF users. To test this, we employ
the following augmented versions of equa-
tions (2) and (3):

Performance;; = ¢, + ¢@,IRF;;
+ ,NONUSING;,
J
+ ¢, Controls;;  + 1,

| (4)

Risk;, = ¢, + ¢ IRF;,
+ 9,NONUSING,

J
+ Z @;Controls;;, +1;,.  (5)
=3

where the dummy NONUSING; , is one if an
overall IRF user fund does not use IRF in
semiannual reporting period t and zero
otherwise (e.g., Natter et al, 2016).27 The
non-using Panel (b) of Table 6 shows that the
coefficients on IRF do not change
substantially compared with the main
specification in columns (3) and (7) of
Table 5. The non-using coefticients are close
to zero with t values well below conventional
levels of statistical significance. This implies
that bond mutual fund performance and
interest rate risk are only affected during
periods of actual IRF engagement and not
during periods where a user fund chooses not
to employ IRF. Hence, it is the actual
employment of IRF that drives bond funds’
underperformance and increased exposure to
the term factor.

Another possible concern may be that the
results suffer from a possible endogenous
relation between performance and IRF
engagement. One possibility is that fund
managers change their engagement behavior

in response to past fund performance or risk in
some form of tournament behavior (e.g.,
Brown et al, 1996; Schwarz, 2012). Therefore,
in addition to the analysis in Table 3, which
shows that past performance is not a significant
determinant of complex investment engage-
ment, all major analyses are carried out with
lagged explanatory variables to mitigate
endogeneity concerns.” To further alleviate
any remaining concerns associated with
endogeneity, the Endogeneity I Panel (c) of
Table 6 includes past performance, measured
by the 4-factor alpha for reporting period

t — 1 as an additional explanatory variable.
Past performance has a positive impact on
contemporaneous performance with a coet-
ficient of 0.1283 (¢ value 2.72) implying per-
formance persistence among bond funds
when controlling for fund characteristics
consistent with the findings by Huij and
Derwall (2008). The coefficient on IRF
engagement is —54 basis points with a f value
of —4.04. This indicates that the possible
endogenous relation between performance
and IRF does not substantially influence the
results. The Endogeneity II Panel (d) of
Table 6 additionally includes past interest rate
risk, measured by frgrm,i,—1 from the
4-factor model, as funds may use derivatives in
response to past risk exposures (Lynch-Koski
and Pontift, 1999). Past risk is negatively
related to fund performance what partially
explains the underperformance of bond funds.
However, the results of a negative perfor-
mance impact of IRF engagement still hold,
with a coefficient of —58 basis points (f value
—4.47). Regarding the findings of increased
interest rate risk of bond funds employing
IRF, results also remain qualitatively the same
when including past risk and performance
characteristics.

Performance and risk models

In our main analyses, we only use perfor-
mance and risk measured with the 4-factor
model defined in equation (1). However, in
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contrast to the literature on equity funds,
where the Carhart (1997) 4-factor model is
the workhorse model to assess performance,
no standard model has emerged to measure
bond fund performance. Hence, to mitigate
concerns that the results are affected by per-
formance model choice, we use further bond
fund performance models based on multiple
indices (e.g., Blake ef al, 1993) and nested in
the following equation:

K
M M
€rige = o, + E Bit etias + €iae  (6)
k=1

Here, o7 represents fund i’s mean abnormal
return measured with model M, while ery, 4, 1s
the daily excess return of bond index k on day
t during reporting period t. Three
specifications of equation (6) are employed.
First, the Barclays US Aggregate Bond Index
is used in a single-index model (SIM). The
multi-index model 1 (MIM-1) includes the
excess returns of the Barclays Capital US
Corporate Investment Grade Index, the
Barclays Capital US High Yield index, and the
Barclays Capital US Aggregate Government
index. To control for bond funds’ possible
equity exposure and to control for potential
option-like features of bond fund returns, the
second multi-index model (MIM-2)
additionally contains US equity market excess
returns measured by the value-weighted
CRSP equity market index and a mortgage
factor measured with the Barclays Capital US
Mortgage Backed Securities index.

Furthermore, IRF use might alter risk and
return profiles of bond funds and thus may
lead to non-normal return distributions.
Hence, standard performance measures may
not be appropriate to examine abnormal
returns of bond funds using IRF. Therefore,
this paper also employs Leland’s (1999)
approach to control for higher moments in
return distributions:

Lel _ Lel
% = Ri.d,t - ﬁ;lgg,,"t [Ragg.d,t - ”f.d,t] —Ifdt

(7)

cov [R,',d,;._(1+R(\gg,d,r)7bi|
cov [Rmtd,t,— (14 Rage.i ) w]

In[E(1+Rygea.) | ~In(1477.4.)
b=
var|in(14Rygga. )|

where =

Ny with

Here, o' is Leland’s alpha of fund i dur-

ing semiannual reporting period t, R; 4, is the
daily return of fund i in semiannual reporting
period t, Roge 4
day d measured with the Barclays US
Aggregate Bond Index, and rz4, is the daily
T-bill rate.

Results in Panel (a) of Table 7 show
robust findings across all performance mea-
sures. The coefficient on the IRF dummy
ranges from —143 basis points for Leland’s
alpha to —55 basis points for the MIM-2
alpha with ¢ values all below —4.84 indicating
significance at conventional levels. Thus,

is the bond market return for

performance results are not driven by model
choice. Panel (b) shows risk results for the
respective models. Systematic exposure to
bond price changes now does not solely
encompass term risk, but also other risk dri-
vers. Nevertheless, the betas exhibit strong
correlations with IRF engagement as can be
seen by the positive coefticients of the IRF
dummy when explaining bond fund’s single-
index beta (0.1431) or Leland’s beta (0.1488).
Both coetficients are significantly different
from zero with ¢ values of 5.94 and 5.50,
respectively. The aggregated beta factors
from the MIM-1 and MIM-2 also capture
bond price changes and are also positively
related to the IRF dummy, with coefficients
of 0.0883 and 0.0764. Consequently, IRF
users increase bond mutual funds systematic
exposure to changes in bond prices and
interest rates.

Table 8 analyzes whether engagement in
IRF also influences other risk characteristics.
Fund return volatility is not affected indi-
cating that higher exposure to interest rate
risk increases the systematic part of bond
funds’ return variance and thus decreases
idiosyncratic risk. While skewness is not
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Table 8: Risk impact: other risk measures

Volatility Skewness Kurtosis Default Option Equity
IRF —0.0000 0.0222 —0.2101** —0.0453*** 0.0474** —0.0097***
(—0.34) (0.81) (—2.22) (—7.44) (4.07) (—4.43)
Controls Yes Yes Yes Yes Yes Yes
Time-fixed effects Yes Yes Yes Yes Yes Yes
Style-fixed effects Yes Yes Yes Yes Yes Yes
Adj. R? 0.30 0.21 0.07 0.38 0.26 0.12
N 15,252 15,252 15,252 15,252 15,252 15,252

Notes: This table shows results of a pooled panel regression of different fund risk measures on interest rate future
engagement. The sample consists of actively managed domestic bond funds with N-SAR filings and entries in the
CRSP mutual fund database over the period 1999-2014. Risk is measured with a fund’s return volatility, skewness,
kurtosis, and the slope on the default factor (Barclays Capital US High Yield Index and Barclays Capital US
Intermediate Government Index), option factor (Barclays Capital Mortgage Index — Barclays Capital US Intermediate
Government Index) and the market factor from the 4-factor model. Performance and risk are calculated for each
fund and semiannual reporting period individually using daily gross excess fund returns. Interest rate futures is a
dummy variable equaling one when a fund uses interest rate futures and zero otherwise. ***,**,* Significance of the
coefficient at the 1, 5, and 10% level, respectively. t values based on standard errors two-dimensionally clustered by
fund and semiannual reporting period following Petersen (2009) are given in parentheses.

affected by IRF engagement, kurtosis is
lower for IRF users. The negative coefti-
cient of —0.0453 (t value of —7.44) on the
default factor also shows that IRF user funds
focus less on spread strategies through
picking high yield bonds. This indicates that
bond mutual funds use IRF to increase their
portfolio duration to profit from interest rate
changes instead of picking individual bonds.
However, the results document that this
strategy does more harm than good as the
performance of bond funds engaged in IRF
suffers.

Propensity score matching
analysis

To directly compare performance and risk
of IRF users with nonusers, we employ a
propensity score matching technique similar
to Natter ef al (2016) and Evans et al (2016).
In a first step, we use a probit regression of
IRF engagement on lagged fund character-
istics to calculate a propensity score for each
fund and each reporting period. In a second
step, we match each reporting period in
which a fund is engaged in IRF to its 20
nearest nonuser neighbor fund reporting
periods.”” Then performance and risk

measured with the 4-factor model for the
fund reporting periods with IRF engage-
ment and for the control fund reporting
periods are compared using paired mean
comparison tests. Table 9 reports the results.

The gross performance difference
between reporting periods in which user
funds are engaged in IRF and the nonuser
control reporting periods presented in
Panel (a) is —48 basis points and signifi-
cant at the 1% level. The difference in
term risk is an economically meaningful
0.0662, also significant at conventional
levels. In Panel (b), the probit regression
for the calculation of the propensity score
also includes past performance to control
for possible endogeneity. The gross per-
formance difference between IRF users
and nonusers is still at —45 basis points,
further supporting this paper’s main
results. In Panel (c¢), the inclusion of lag-
ged interest rate risk in the probit regres-
sion also does not substantially alter the
results. Funds employing IRF underper-
form their matched nonuser control funds
by —43 basis points. This difference is
significant at all conventional levels. Thus,
our results could be attributed to the dif-
ferential use of IRF.



Table 9: Performance and term risk: propensity score matching

Performance Term beta

Panel (a) All control variables

Interest rate futures engaged 0.0013 0.6910

Control group 0.0061 0.6248

Difference —0.0048*** 0.0662***
Panel (b) All control variables plus performance

Interest rate futures engaged 0.0013 0.6945

Control group 0.0058 0.6280

Difference —0.0045*** 0.0665***
Panel (c) All control variables plus performance and risk

Interest rate futures engaged 0.0013 0.6945

Control group 0.0056 0.6805

Difference —0.0043*** 0.0140***

Notes: This table shows results of a matched comparison of fund performance and term risk between funds
engaging in interest rate futures and an equally weighted non-using control group. Performance (term beta) is the
intercept (slope on the TERM factor) from the 4-factor model. Performance and risk are calculated for each fund and
semiannual reporting period individually using daily gross excess fund returns. IRF is a dummy variable equaling
one when a fund uses interest rate futures and zero otherwise. The equally weighted control group is constructed
from the twenty nearest-neighbor fund reporting periods based on a propensity score matching. In Panel (a),
matching is based on fund characteristics used in Table 5. In Panel (b), matching additionally uses a fund’s lagged
performance. In Panel (c), the matching additionally uses a fund’s lagged risk. Statistical significance of the dif-
ferences is based on two-sided, paired mean comparison tests. ***,**,* Significance at the 1, 5, and 10% level,

respectively.

Controlling for restriction
and engagement score

Fund engagement in IRF may be correlated
with the use of other complex investments
as indicated by the descriptive statistics on
instrument use in Table 2. In this case, the
negative performance impact ascribed to
IRF may simply arise because of a fund’s
engagement in some other complex invest-
ment. Thus, to further isolate the effect of
funds’” employment of IRF on performance
and risk, Table 10 controls for permissions
and engagement in other complex invest-
ments. To do this, we calculate fund com-
plex investment permission and engagement
scores again as described in section “Com-
plex investment permission and use”, but
this time without incorporating the IRF
dummy.

Columns (1) and (2) in Panel (a) inte-
grate a fund’s complex investment permis-
sion score into equation (3). The relation
between the permission score and fund

performance is indistinguishable from zero,
in line with the findings of Table 4. IRF
engagement has a negative relation to fund
performance, with coefficients of —63 and
—29 basis points, both significant with

t values of —4.96 and —2.00. When con-
trolling for funds’ actual engagement in
complex investments in column (3) and (4),
this negative relation between IRF and
fund performance remains unaffected.
Concerning fund exposure to the TERM
factor, columns (5) and (6) of Panel

(b) show that fund complex investment
permission has no impact on risk over and
above that of IRF. Including the engage-
ment score in column (7) shows an
increasing relation between term risk while
being uncorrelated in column (8). How-
ever, the IRF coefficients remain positive.
Overall, the results to this test confirm that
IRF use is indeed an important factor in
the determination of bond fund perfor-
mance and risk.

451



'sasayjuaied ul uaab ale (600g) uasialad Buimoljo} porad
Buniodal [enuuelwas pue puny AQ paIaisn|o A|JEUOISUBWIP-OM) SI0LI9 plepuels Uo paseq sanjeA ] “AjaAoadsal ‘|ans] %0} PUe ‘G ‘| 8y 1e JusIoe09 8yl JO 9OUBDIIUBIS .\ vex

'saininy ajel }saiayul Buipnjoxs saiwwnp (Juswabebus) uonouisal Juswisanul xa|dwod [enpiAipul ||e jo a10ds abeiane pajybiam ay} si (Juswabebus) uonoulsay "asimIaylo
019z pue Sainjny 8jel }saJalul S8sn puny e uaym auo Buienba ajqenea Awwnp e si 44| "suinjal puny ssaoxa ssolb Ajrep Buisn Ajlenpiaipul pouad Buiuodal [lenuuejwas pue puny
UOBa 10} PaJEINJJED SJB XS PUB S0UBWIOHSd "[9pOoW J0}OB)- 8y} WoJj (Jojoe} YT 1 8y} uo adojs) 1daoiaiul 8y S (Blaq wisl) souewlopad v102—666 | pouad ay) Jano aseqerep
punj [eninw 4SYO 9y} Ul salud pue sbullly HyS-N UHM spuny puoq oisawop pabeuew AjgAioe Jo sisisuod ajdwes ay] "9109s juswabebua pue uonouisal Juswisaul xa|dwod
s,puny e 1o} Buljjonuod juswabebus aininy ajel 1salslul uo (g [sued) su wis) pue (e |aued) eouewiopad puny jo uoissaibal [pued psjood e Jo S)Nsal SMoys a|gel SIy] SoloN

2se'st 2ge'st 2ge'st 2se'st 2ge'st AT 2ge'st 2ge'st N
120 120 120 120 60 9’0 670 a0 H "oy
SOA ON SOA ON SOA ON SOA ON S108}j8 paxij-puny

ON SOA ON SOA ON SOA ON SOA [SBETIE] ﬂmxc-m_\ﬁw
SOA SOA SOA SOA SOA SOA SOA SOA S108JJ0 paxiy-awl|
SOA SOA SOA SOA SOA SOA SOA SOA S|oJuo)
(98°0-) (sz¢) (180-) (Zry)
69100~ «x8651°0 8200°0— 9£00'0 Jswabebuz
(e8'0-) (ev'1-) (¥8°0) (s0"1-)
1020°0— 16900~ 2v00°0 $£00°0— uolssiwlied
(92°1) (1e72) (60°+) (£672) (002-) (88v—) (002-) (96'v—)
0010°0 «6070°0 9800°0 «x+250°0 «8200°0— «+G900°0— «6200°0— «x£900°0— Bl
(8) ) (9) (s) (¥) (e) () (1)

ejoq wus| (q) pued

souewIousd (&) jpued

8100s JuswaBeBua pue UoROUSal JUBWISaAUl X8|dwod 10} [03U0D (UOISSaIBal YSI WIS} pue sduewWIoNad :0} S1qel

452



CONCLUSION

How bond mutual funds generate
performance is of interest to investors and
policy makers such as the SEC and therefore
also to academic research. However, only
few studies so far (e.g., Cici and Gibson,
2012; Huang and Wang, 2014) analyze bond
fund investments, focusing on their bond
holdings. We contribute to the literature on
bond fund investments by showing that a
substantial amount of bond mutual funds
employ complex investments, such as
derivatives, leverage, restricted securities, and
income-generating strategies, while only few
funds remain restricted from these activities.
Moreover, complex instruments are more
common among bond funds than among
equity funds and lead to different effects than
those reported for equity funds by various
studies.

Being the first to analyze the use of
complex instruments by bond funds, our
novel results show no general relation
between complex investment permission or
use and performance. However, investing in
interest rate futures, which is the case for
almost half of the funds and in almost a third of
all reporting periods, severely harms bond
fund performance as IRF users significantly
underperform nonusers. Moreover, our
results show that IRF use significantly
increases funds interest rate risk as users
employ IRF for interest rate speculation by
increasing their duration as opposed to
hedging. While our study focuses on bond
funds in the USA, our analysis is also
applicable to other regions of the world. In
this context, Frino ef al (2009), Fong ef al
(2005) as well as Pinnuck (2004) examine
derivatives use of equity mutual funds in
Australia and similar studies are possible for
bond funds. The European regulation on
complex investments use is even more
restrictive than in the USA so that the effects
may be less pronounced; however, the also
stricter reporting requirement should allow
analyses also for European countries. That

said, the freely available data on the derivatives
use of US mutual funds present researchers
with a great opportunity of further analyses.

Opverall, our findings thus help answer the
question what kinds of complex investments
bond mutual funds use and to what eftect.
Hence, investors should be careful when
investing in bond mutual funds and take into
account these complex investments.

NOTES

1. See Table 4 of Investment Company Institute Fact Book
(2016).

2. See http://www.sec.gov/news/pressrelease/2016-4.html
(accessed: 01/28/2016).

3. N denotes the form category.

4. The repealing of the short—short rule with the Taxpayers
Relief Act in August 1997 should represent a structural
break in the use of derivatives by mutual funds that took
place during this period. Thus, the period may not be
comparable to the period from 1999 to 2014 used in this
study during which the Act is in full effect.

5. For a detailed description of mutual fund complex
investment regulation, see Chen et al (2013) and
Rohleder et al (2017).

6. Another possible source would be the Morningstar Mutual
Fund Database used by, e.g., Cici and Gibson (2012), as it
encompasses information on all bond fund holdings.
However, for equity funds Natter ef al (2016) show that
Morningstar holdings data underestimate the number of
complex investment users compared to data from N-SAR
filings due to window dressing and the reliance on string
searching algorithms to identify complex investment
positions.

7. Only Deli and Varma (2002) and Fulkerson et al (2014)
analyze N-SAR filings for bond funds.

8. The results may be driven by differences between these
fund types. Therefore, we include investment objective
fixed effects in our regressions.

9. Furthermore, the short—short rule, which was repealed
under the Taxpayer Relief Act of 1997, made it
unattractive for mutual funds to engage in most complex
investments prior to 1998.

10. Results are robust to changing the respective levels to 15
million in TNA and 24 monthly observations.

11. The EDGAR database is available at http://www.sec.gov/
edgar.shtml.

12. The correlation for turnover ratios is lower as they are
calculated for different periods in N-SAR and CRSP.
Turnover is calculated per reporting period in N-SAR,
while in CRSP it is calculated per calendar year.

13. One N-SAR filing may contain information on more than
one individual fund.

14. Restricted securities are securities acquired in a private
transaction from the issuer. Because there are rules that
may limit funds to sell these securities, e.g., regarding the
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holding period, an investment in restricted securities is
illiquid. For details on restricted securities, see Rule 144 of
the 1933 Securities Act.

15. In addition, Table 6 in section “Fees, using decisions and
endogeneity” also reports results using net returns as a
robustness check.

16. At least 36 daily observations are required for each
semiannual reporting period.

17. Non-synchronous trading in daily returns may bias the
results. Therefore, in unreported analyses, Dimson’s (1979)
approach with risk factors lagged and forwarded by one
day is employed. The results, which are available upon
request, are qualitatively the same.

18. Returns on the Barclays bond indices are taken from
Thomson Reuters Datastream.

19. Equity market returns and T-bill rates are from Kenneth
R. French’s online data library at http://mba.tuck.dart
mouth.edu/pages/faculty/ken.french/data_library.heml.

20. If we use raw measures, the results stay the same.

21. In unreported results, portfolios are formed based on
engagement scores in the highest and lowest third of all
scores. Results remain the same.

22. According to unreported additional analyses, using lagged
right-hand side variables does not affect the results.

23. In unreported additional analyses, we restrict the sample to
funds with permission to use IRF to control for spurious
results arising from potential differences between funds that
voluntarily chose not to engage in IRF and those that are
restricted from using IRF. Results are not affected by this
specification.

24. Results, not reported for brevity, are also robust to the
inclusion of family fixed effects.

25. For example, in the prospectus for the T. Rowe Price US
Treasury funds, it states that “The fund may use derivatives
to adjust its sensitivity to interest rate changes”. For details,
please refer to: http://individual.troweprice.com/public/
Retail/Mutual-Funds/hProspectuses&R eports/Prospec
tuses-&-Reports.

26. Additionally, we use the slope coefficient from a four-
factor regression where we specify the term factor in
regression (3) as changes in the term spread, i.c. the
10-year treasury yield minus the 1-year treasury yield.
Results, not reported for brevity, are robust to the use of
this proxy.

27. As in Natter ef al (2016), we define overall IRF users as of
their first record of IRF use in the N-SAR filings. Thus,
before first use, the NONUSER dummy is zero.

28. Results are available upon request.

29. We use 20 neighbor funds to eliminate idiosyncrasy.
However, in unreported additional tests, we match using
and nonuser reporting periods 1:1. The results are
economically the same.
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APPENDIX: MERGING

OF N-SAR AND CRSP

Table 11 displays averages of fund
characteristics for both the merged N-SAR/
CRSP sample (Panel a) and the complete
actively managed domestic bond fund
universe from CRSP (Panel b). Funds in the
merged sample have higher TNA and are
somewhat older. Evans et al (2016) and
Rohleder et al (2017) find similar results for
their matched samples of equity funds.
Overall, there are no substantial differences
between both datasets. Consequently, the
sample is representative for the universe of all
actively managed US domestic bond funds.
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