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1. Introduction

The subject of mutual fund performance has re-
ceived a great deal of attention in the literature
of financial economics. Alternative metrics for
performance have been proposed, and mutual
fund performance has been examined exten-
sively.! However, almost all of the empirical
work on mutual fund performance has involved
either common stock funds or funds that invest
in both common stock and debt instruments
{e.g., balanced funds). In this study, we will ex-
amine the performance of mutual funds that re-
strict their investments almost exclusively to
debt instruments: bond funds.

There are several reasons why this study is
important. First, bond funds constitute a major

* We are grateful to Marshall Blume, Donald Keim, Inter-
active Data Corporation, [nvestment Company Data, Incor-
porated, Lehman Brothers, Lipper Analytjcal Services, Salo-
mon Brothers, and numerous management companies for
supplying data used in this study. We also thank Bill Sharpe,
Bill Greene, Stephen Brown, Doug Diamand, and an anony-
maus referee for helpful comments and suggestions. All re-
MAInng efrors are our awn.

1. See, e.g., Treynor (1965), Sharpe (1966), Iensen (1968),
Grinblatt and Titman (19894a), Cumby and Glenn (1990), and
Elton, Gruber, Das, and Hlavka (1992).
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Using linear and nonlin-
ear models, we exam-
ine two samples of
bond funds: one sam-
ple designed to elimi-
nate survivorship bias,
and a secand much
larger sample. Overall
and for subcategaries
of band funds, we find
that bond funds un-
derperform relevant in-
dexes post-expenses.
Our results are robust
across a wide choice of
maodels. We find that,
on average, a percent-
age-point increase in ex-
penses leads to a per-
centage-peint decrease
in performance. The
nonlinear mode!l
weights closely match
actual composition
weights. We find no evi-
dence of predictability
using past performance
to predict future perfor-
mance for our unbiased
sample.



in Journal of Business

part of the mutual fund industry, yet we have almost no information
on their performance.? The present and potential importance of bond
funds can be judged by looking at some historical data. At the end of
1978, there were 600 mutual funds registered in the United States, and
they had total net assets of $58.1 billion. Of those funds, only 84 were
bond and U.S. government security funds, and they held only 10.1%
of the total net assets of mutual funds. By the end of 1990, there were
2,679 mutual funds with total net assets of $990.2 billion. Of those, 914
were bond funds representing 34.1% of the total number of funds, and
those bond funds held 27.3% of the total net assets held by all mutual
funds.® Given the importance of bond mutual funds in both size and
growth, it is important to know more about how well they perform and
what factors account for differences in their performance.

A second reason for studying bond funds is that most stock mutual
fund performance studies include a large number of balanced funds.
In those studies, all mutual funds, including balanced funds, are ana-
lyzed as if the portfolios consisted solely of common stock and Trea-
sury bills. This study will aid in understanding whether the failure to
explicitly incorporate one or more indexes for other types of debt
instruments in the analysis can affect the interpretation of mutual fund
performance results and will develop appropriate performance evalua-
tion models for the band portion of balanced funds.

A third reason for studying bond funds is that there are fewer influ-
ences affecting bond funds, and therefore the likelihood of measuring
and understanding their performance is greater. Empirical evidence
indicates that bond returns can be explained by no more than three
and possibly two factors, while most studies of common stocks find
that five to seven factors are necessary.* We know that the evaluation
of stock and balanced mutual funds is extremely sensitive to the index
or indexes that are used to measure performance.’ Different indexes
result in very different inferences about a fund's ability to outperform
a passive strategy and result in very different rankings of funds. In this
article, we will show that modeling is much simpler for bond mutual
funds than for stock mutual funds and that bond fund performance is
robust across a wide range of models.

A final reason for studying bond funds is to see if the multi-index

2. The exception ta this is Carnell and Green (1991}, who study high-vield bond funds.
While theirs is an excellent study, the authors have appropriately, given the intention of
their study, restricted themselves to a small segment of the bond mutual fund population.

3. See Wiesenberger Financial Services, Investment Companies (1979, 1991). The
above figures understate the growing importance of bonds in the mutual fund industry
since thase figures exclude so-called balanced funds, flexible funds, and international
hond funds, which hold large percentages of honds in their portfolios.

4. See Elton, Gruber, and Nabar (1988) and Roll and Ross ([980).

5. See Lehmann and Maodest ([987) and Elton, Gruber, Das, and Hlavka (1992},
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madels we use can explain the investment strategy followed by bond
fund managers. That is, can we infer the types of securities held by a
bond fund manager simply by studying the time-series return pattern?
This type of analysis has been applied by both Elton, Gruber, Das,
and Hlavka (1992} and Sharpe (1992) to bond-stock portfolios with
some success; if it applies to bond pertfolios, it will allow us to infer
management style without having full access to composition data.

II. Samples

In this study we employ two very different samples of bond fund data.
The first of these consists of the 46 nonmunicipal bond funds identified
as having a *‘bond’ or '‘specialized™ investment policy in the 1979
edition of Wiesenberger Financial Services’ Investment Companies.
This sample excludes money market funds. End-of-month net asset
values (NAVs), distributions, and reinvestment NAVs were obtained
from Interactive Data Corporation (IDC) for most of these funds. The
IDC data were supplemented by data from the funds themselves for
those funds not listed by IDC and for the many missing data peints in
the IDC data set.” The missing data were primarily reinvestment
NAVs. The IDC data were then analyzed and compared to Wiesen-
berger data and data obtained from the funds themselves to check for
any errors. Monthly returns were calculated by computing the value
at the end of the month minus the value at the beginning of the month
divided by the value at the beginning of the month. If the firm paid
a distribution during the month, we assumed the investor used the
distribution to purchase additional shares at the reinvestment NAV,
and the ending value was calculated including these shares.?

6. Four of the funds listed as having a *‘bond’ investment ohjective are excluded,
either hecause they were variable-annuity backing funds ar because jnvestment was
limited ta a particular group of investors; not all **specialized' funds are included, only
those that involved bonds (primarily U.S. government securities).

7. Interactive Data Corporation obtains its historical mutuzl fund data from
NASDAQ. Missing mutual fund data in the IDC databases are primarily due to
NASDAG listing requirements or to funds not reporting to NASDAQ in time for
NASDACG listing.

&, We were unable to obtain all reinvestment NAVs. When we were unable to abtain
a reinvestment NAV for a djstribution, we estimated the value of the distribution at the
end of the month. This value was determined by compounding the actual distribution to
the end of the manth using an estimate of the fund's monthly return. The estimated
return for the fund was determined by assuming that the distribution came at the end of
the month if the distribution occurred in the last half of the month or by deducting the
distribution from the prior month-end NAV if the distribution occurred in the first half
of the manth. The resulting estimated return was then assumed uniform over the month
for the purposes of compounding the distribution to the end of the month. Also, for
so-called daily acerual funds, which pay daily distributions, only “‘accumulation factors™
representing the total accumulation from one reinvestment date to the next were avajl-
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QOur initial sample period is the 10-year period from the beginning of
1979 to the end of 1988. Ten of the 46 sample funds did not survive
during the sample periad, due to either liquidation, merger, or change
in investment policy. For those funds that ceased to exist during a
month, we assumed reinvestment to the end of the month at the Trea-
sury-bill rate. For five of the 10 nonsurviving funds (two of which
liguidated and three of which merged into other funds during our sam-
ple period), we were able to obtain only annual data.

In the final section of this article, we examine performance using a
second, much larger, sample of funds. This sample consists of all bond
funds that existed at the end of 1991 and was obtained from Investment
Company Data, Incorporated (ICDI). This latter sample obviously has
survivarship bias. Survivorship bias is less important for bond funds
than it is for stock funds since bond fund performance is less variable
and, consequently, fewer funds merge or dissolve. Furthermore, the
smaller sample, which we analyze extensively, does not have this
problem. Thus, we can obtain a rough measure of the magnitude of
the problem by comparing the results for the funds that survive in that
sample with the results for those that do not survive in that sample.
As latter sections will show, survivorship bias causes bond fund per-
formance to appear better than it actually is; thus, it cannot explain
the underperformance we find for the larger sample.

We use several indexes to measure performance in this study. These
include the return on 30-day Treasury-bills from Ibbotson and Associ-
ates; various government, mortgage, and investment-grade corporate
bond indexes from Lehman Brothers; and the Blume/Keim high-yield
bond index.® The Lehman Brothers indexes are comprehensive mar-
ket-weighted indexes and were chosen because they are the most
widely used indexes for bond portfolio evaluation and are widely used
by passive bond portfolio managers.

III. Models

In the previous section of this article, we mentioned a set of bond
indexes that will be used in this study. The return on any of those
indexes can be considered the return on a corresponding passive port-
folio. The simplest comparison to make for a fund is to compare its
rate of return to that of a passive portfolio represented by one or more
indexes. However, this comparison neglects the differentials in risk

able for distribution data. In a month where daily distributions had been declared and
accrued but not yet reinvested or paid, we adjusted the actual month-end NAV by first
calculating the average daily distribution for the accrual period and then adding the total
amaount accrued since the last reinvestment date to the month-end NAV,

9. See Blume and Keim (1987) and Blume, Keim, and Patel (1991) for descriptions of
the Blume/Keim high-yield index.
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that may exist between a fund and an index. A more sophisticated
approach is to compare a fund to a passive portfolio that is a mixture
of the selected benchmarks and a risk-free asset and that has the same
risk as the fund. This can most easily be done when the fund’s excess
return (the fund’s return minus the riskless rate) is related linearly to
the excess return on an appropriate index.

More specifically,

Ry = o + B, + € (1)

where

R, = the continuously compounded excess return on the ith fund
during month ¢,

a; = the average risk-adjusted excess return for the ith fund,

I, = the continuously compounded excess return an an
appropriate index during month ¢z,

B; = the sensitivity of the excess return on the ith fund to the
excess return on the index, and

¢, = the residual return of the ith fund during month r not
accounted for by the model.

There are two ways to think about this model. First, this time-series
regression model can be thought of as a single-index maodel similar to
the market model used in the evaluation of common stocks. The B,’s
in this characterization are the sensitivities (risk) of the funds to the
selected market index. An alternative interpretation is that the man-
ager of fund { has a choice of holding various combinations of a riskless
asset and an active bond portfolio and that B; is the fraction of the
manager’s money that, if invested in the passive portfolio with excess
returns (above the riskless asset) I, along with the remainder in the
riskless asset, would provide a total return that best matched the return
on the manager's portfolio.'

To use this model, we have to define the appropriate index. One
choice is the Lehman Brothers (LB) government/corporate bond in-
dex. The Lehman Brothers government/corporate bond index is a mar-
ket-weighted index of government and investment-grade corparate is-
sues that have more than 1 vear remaining until maturity and is the
one most often used as a basis of comparison for bond portfolios. Both
because it is so widely used and because it is likely to be the index
that most closely matches the aggregate of all funds in our sample of

10. Estimating this regression is equivalent to finding the pair of weights for the index
and the riskless asset that minimizes the squared difference in return between this
weighted combination of the passive portfolios and the portfolio that the manager actu-
ally holds.
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mutual funds, we employ this index as one single-index model and call
it Market-1.

For a second one-index model, we used the single index that seemed
most appropriate given the objectives and policies of the fund as de-
scribed by Morningstar in their winter 1989 Sourcebook.'' We call this
model Own-1. Examining Morningstar descriptions Jed us to divide
our fund sample into six categories or groups. The intent was not to
search for an optimal index for each fund but to see if an investor
looking at a single issue of Morningstar could select an index that
supplied more information about performance than did the overall in-
dex used in the first single-index model. To the extent that looking at
only one date does not provide a description of a fund’s typical behav-
ior over the full period, or that the funds are not classified in a meaning-
ful way, our results will tend to understate the real performance of
Own-1 relative to Market-1.

The groups we used, the members of each group, and the index
selected for each group for model Own-1 can be seen by examining
table 1. (Each index is shown in parentheses.) The choices of the
indexes, given the stated objectives of the funds and our groupings,
are fairly obvious. The Lehman Brothers mortgage-backed securities
index was used for funds that had as an objective government mort-
gage, the Blume/Keim high-vield index was used for funds that had
high vield as an objective, and the [Lehman Brothers government/cor-
porate index was used for funds that had high quality as an objective.
The Lehman Brothers corporate index was used for the three re-
maining groups that had general investment objectives involving cor-
porate bonds. There was a group of funds that were not classified by
Morningstar, The Lehman Brothers government/corparate index was
used for this group.

The next set of madels we employed was designed to see if introduc-
ing more indexes allowed us to explain more of the mutual fund returns
or to gain more insight into their performance. These models can be
described, in general, as

K
Ry =o; + Z BijIj; T € (2)
j=1

11. Alternatively, this model can be thought of as a multi- or four-index model where
each fund is loaded on only one index. The use of the recent date was necessitated by
the fact that Morningstar did not publish a description of bond mutual funds at the start
of our sample. The result of taking a date outside of our sample perjod biases the results
in favor of Market-1.
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where

R, = the continuously compounded excess return on the ith fund
during month ¢,

a; = the average risk-adjusted excess return for the ith fund,

I, = the continuously compounded excess return on an the jth

" index during month ¢,

@; = the sensitivity of the excess return on the ith fund to the
excess return on the jth index,

K = the number of indexes employed (three or six in our
analysis), and

€, = the residual return of the ith fund during month ¢ not
accounted for by the model.

In a manner analogous to the single-index model, we can consider
equation (2} as a multiple-index model with the B,’s representing sensi-
tivities or risks. Alternatively, we can think of the 3,’'s as the weights
on sets of passive portfolios that best represent (reproduce the return
series of) the fund under study.

We employed both three-index and six-index models in our analysis.
Two different three-index models were employed. The first, called
Risk-3, used the Lehman Brothers government/corporate bond index,
the Lehman Brothers mortgage-backed securities index, and the
Blume/Keim high-yield index. The government/corporate bond index
was used to capture the influence of a large population of investment-
grade bonds. The high-yield bond index was introduced to examine
the effect of holding low-quality bonds. The mortgage index was intro-
duced to capture the specific effect of a class of government securities
that act differently because of the particular option features found in
mortgages.

A second three-index model, called Maturity-3, was also used. The
Lehman Brothers government/corporate bond index was replaced by
both the Lehman Brothers intermediate government bond index and
the Lehman Brothers long-term government bond index, and the maort-
gage index was deleted.”® This model was used to see if sensitivity to
different portions of the maturity spectrum was more important than
including the different attributes of mortgages.

A six-index linear model, called Reg-6, was intraoduced to allow us

12. The Lehman Brothers government/carporate bond index does not include mort-
gage-backed securities.

13, The Lebhman Brothers intermediate government band index is a market-weighted
index of government bonds with maturities between 1 and 10 years. The long-term index
contajns bonds with maturities beyond 10 years.
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to capture both the differences in maturity range and the differences in
risk premiums between securities. We used both the Lehman Brothers
intermediate and long-term government bond indexes to capture matu-
rity. The L.ehman Brothers intermediate corporate index, long-term
corporate index, and mortgage-backed index and the Blume/Keim
high-yield index were used to capture risk and option differences.!*

The #’s in all of the linear index models are estimated via regression
analysis. While this optimizes the explanatory power of the models, it
sometimes results in negative weights for (implied investment in) some
asset categories. In the latter section of this article, after examining
performance, we wish to examine our ability to infer investment poli-
cies of mutual funds. Since funds do not short sell, we would like to
have a solution involving a replicating portfolio with no short sales.
Sharpe (1992) has shown that such solutions can be obtained by formu-
lating a quadratic programming problem. To find the best replicating
portfolio, we solved the following quadratic programming problem for
each fund, using the same indexes that we used for Reg-6:

i 4 2
ﬂ"gnz {(Rn - R‘) - Z Béﬂ‘ ({*r - E):’ 3
J=1

t=1

The B;'s in equation (3} are the appropriate sensitivities or portfolio
weights given that all weights are greater than zero. R and 7 represent
sample means. We will compare this model (called QPS-6) to the re-
gression models primarily to see if it yields similar results and thus is
a reasonable model for examining correspondence between sensitivi-
ties and managers’ portfolio choices. This represents our final model.

IV. Overall Performance

In the prior section, we discussed the models we use to examine perfor-
mance of bond mutual funds. In this section, we will apply these mod-
els to our sample. Initially, we will restrict our analysis to the 41 funds
for which we have monthly data; we will end the section by examining
the performance of the five funds that cease to exist early in our sample
periaod and for which we have only annual data. Throughout this sec-
tion, we present data grouped into categories as previously discussed.

A. Performance and Alternative Methods of Measurement

Table 1 shows the difference in return between each fund and the
30-day Treasury-bill rate, between each fund and the Lehman Brothers

14. A second six-index linear model was run employing the Lehman Brothers govern-
ment{corporate index instead of the long-term government index. The results were virtu-
ally the same, so we will not report them here.
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government/corporate index, and between each fund and the single
index most closely matching its investment objective as described by
Morningstar. For each fund for which we had monthly data and that
exited early (indicated by a dagger in the table), the returns are over
the period before it exited. Positive numbers indicate the fund outper-
formed the index. Examining the last two columns shows the average
fund underperformed the overall index or the one that most clasely
matched its policy. This monthly underperformance was —0.029% and
—0.073%, respectively. These numbers are presented to give a histori-
cal perspective. For a meaningful analysis of the contribution of active
management, we need to utilize the models developed in the prior
section. Those models take account of the fact that the results shown
in table 1 could arise because fund investment policies did not match
the composition of the index in either asset mix or maturity.

Table 2 shows the average monthly alpha (across all funds) for each
of the models discussed in the last section.'’ The average alphas across
models are very similar, varying from —0.023% to —0.065%. The only
madel that does not account for the high-vield effect (Market-1) is a
possible outlier with an alpha of —0.023%, while the range of the
remaining alphas is ~0.046% to —0.069%. The number of funds with
negative alphas is also similar across models, varying from 27 to 33.
The importance of the number of negative alphas would be overstated
if the residuals from a performance model were highly correlated
across funds. They are not. For example, for the six-index models,
the average correlation across funds is less than 0. 1¢. Thus, correlation
among residuals cannot account for the large number of negative
alphas.

If we examine average performance for each of our subgroups, we
see that group performance is negative across all models except for
the high-yield group. For this group, alpha is positive for Market-1 and
negative for all of the other models. We consider this to be evidence
of the failure of Market-1 as a measure rather than evidence of superior
performance of high-yield bond fund managers.

Another way to see if the alternative models lead to the same perfor-
mance conclusions is to ask if the same funds are ranked as having
the manager provide value across alternative models. Thirty-one funds
out of 41 have the same sign for alpha (24 negative and seven positive)
across all measures. Six additional funds (five of which are high vield)
have the same sign for alpha except for Market-1. Thus, ance we
account for the effect of high yield, we would reach the same conclu-
sions concerning performance across measures for 37 out of 41 firms.

15. The average alphas for this sample are not significantly different from zero, al-
though they are for the larger samples discussed later. Standard deviations of average
alphas across the 36 surviving funds were computed using the full variance/covariance
matrix of the residuals in order to correet for both heteroscedasticity and cross correla-
tions of the residuals.



as2 Journal of Business

TABLE 2 Fund Performance by Groups and Models: Average Monthly Alpha
(in %)
Models
One-Index Three-Index Six-Index
CUSIP* Market-1 Own-1  Risk-3  Maturity-3 Reg-6 QPS-6

Group 1: Government
mortgage backed:

00168210 —.039 —-.02¢  —.04% —.063 036 —.036
35349660 ~.1535 —.147  —.148 —.203 —.[65 —.166
36079910 —.149 —.142  —.166 —.248 —.190 -.173
Group 1 average —.114 -.103 -.121 —.171 -.130 -.125
Group 2: High guality:
09787310 .068 068 040 045 067 066
26188010 .040 040 034 063 078 063
31617Q10 12X 120 120 127 13 134
46623610 —.084 —.084 —.077 —.041 003 —.040
49344010 —.069 —.069 —.088 —.076 —.060 —.058
62830210 —.090 —.090 —.093 —.077 —.084 —.077
82657010 -.115 =115 -.149 -.16% -.13 —-.139
92203110 —.039 —.039 —.045 —.054 —.024 -.025
Group 2 average —.021 —-.021  —.032 —.023 -.003  —.009
Group 3: Investment
grade:
31614610 —.121 —-.089 126 -.13% —.112 -.[12
44919810 —.020 —-.002 —.019 —-.042 -5 -.0%0
48841210 - .038 -.019 —.450 - 068 —.043 —.045
77957010 —.001 010 008 037 (037 K1l
81429010 —.038 —-.027 - .069 —-.040 —.028 -.050
91045020 —.045 —-.022  —.083 -.093  —.063 —.061
Group 3 average — 044 —.027  -.0%6 -.057 —.037 -.048
Group 4: General
40975210 —.109 -.088 -.131 -.148 =115 —.109
49344020 .072 084 023 {82 .082 045
57564010 —-.030 —.009 —.045 -063 —.036 —.0%6
63762370 -.171 —. 155  —.243 -.237 —-.223 -—223
81727040 - .074 —.055 -7 —-.060 —.042 —.039
Group 4 average —.062 —.045 - 094 —.085 —.067 -.072

Group 3: General with
significant high yield:

(42490310 —.049 —.034 —.118 —. 110 -.078 —.092
31739010 ~.M7 =002 -.0M —.002 019 - .06
Group § average —.033 ~.0I18 —.073 —.056 —.030 -—.049
Group 6: High yield:
2501010 013 —.106 —.098 —.094 -.067 —.091
24661710 ' A046 -.049 -.023 -.018 A0 —.009
31419610 .062 —.047 —.031 —.047 .16  —.025
32057310 015 —-.112  —.134 —.1148 —. 135 ~.112
48841110 220 114 126 117 136 125
493440430 .001 -7 —-.107 —.083 —.044 —.099
54400410 078 —.042 —.044 —.031 —-.033 —.042
57564710 .186 79 083 .103 130 {087
68379610 -.032 -.158 -.153 —.163 -.149 —.159
74678210 119 —-.002 A012 —.009 21 2007
92203120 (113 017 A030 029 {053 041

Group 6 average A75 —-.038 -.031 —-.028 —.008 ~—.015
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TARLE 2 (Continued)
Models
One-Index Three-Index. Six-Index
CUSIP* Market-1 Own-1  Risk-3  Maturity-3  Reg-6 QPS-6
Group 7: Not listed
in Morningstar:
(11852830 —.207 —-.207 —.234 —.211 —.1587  —.224
(126298101 —.074 - 074 —.089 —-.133 -.167 ~.108
026300101 —.0483 — 063 —.0685 -.101 -.082 —.082
550574101 —.042 —.042 =071 -.091 —.113 —.106
575648107 —.142 —.[142 =.298 —.318 —. 154 177
786436107 —.065 =065 —.060 —.096 —.097 -.099
Groop 7 average ~.(099 -499 —.136 —.158 —.128 -1
All groups:
Positive alphas 14 8 9 8 12 9
Negative alphas 27 33 £yl 33 29 32
Average alpha -.013 - 046  — 067 - .069 —.046 — 055
t average alpha -.214 —1.230 -1.280 —1.115 —.900 -1.175
Average adjusted R? J22 786 803 792 A24 817

NaTe.—(-values are for average alphas of the 36 surviving funds and reflect adjustment for hetera-
seedasticity and carrelation across those funds; for all models, the average alphas of the five nansur-
viving funds ts more negative than the average alpha across all funds.

* CUSIP = Committee on Uniform Security [dentification Pracedures number.

T Indicates a fund that exited early for which we have monthly data. Returns are over the period
before exit.

The rankings across funds with positive alphas are also very similar,
Table 3 provides the rankings for those funds with positive alphas on
any measure. A dagger indicates that the alpha was negative for the
fund. Except when using the first measure (the alpha from Market-1),
an investor interested in examining which managers provided the most
value added would reach similar conclusions no matter which measure
was used, as long as the measure contained a high-yield index.

Studies that have analyzed common stock or balanced fund returns
have increasingly found that utilizing multi-index models results in
very different ranking than using single-index models (see Lehmann
and Modest 1987; Grinblatt and Titman 19895; Connor and Korajczyk
1991; and Elton, Gruber, Das, and Hlavka 1992). Further, different
multi-index models result in very different rankings. As we have just
seen, single-index models that include an index for high-yield bonds
and mortgages (Own-1} and various multi-index models result in virtu-
ally the same ranking for bond funds.

Finally, returning to table 2, we see that there is an increase in
explanatory power (adjusted R?) with any model that includes a high-
yield index and a mortgage index over any model that does not. How-
ever, even the simple one-index model explains over 70% of the return
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TABLE 3 Performance Ranking by Models

cusIp* Market-] Own-1 Risk-3 Maturity-3 Reg-6 QPS-6
48841110 i 2 | 2 I 2
31617Q10 3 1 2 1 2 1
57564710 2 4 3 3 3 k!
49344020 7 3 7 4 4 4]
09787310 8 5 4 4] 6 4
26188010 i1 6 5 5 5 5
92203120 5 7 6 8 7 7
77957010 T ] 9 7 8 8
74678210 4 f ] 1 9 9
24661710 U] f i i i0 T
31739010 T i T i i1 il
46623610 T i il 1 i1 T
54400410 6 i 1 1 il T
31419610 9 i i i 1 1
32057310 2 i t ¥ i T
02501010 13 f T i T il
49344030 14 T T 1 i t

* CUSIP = Committee an Uniform Security Identification Pracedures number.
+ The alpha was negative for the fund.

variation. Also, the reader should note that imposing the added restric-
tions of the QPS maodel leads to almost no change in results.

In this section, we have shown that the implied performance of bond
funds is not very sensitive to the method used to measure it. Whether
one is concerned with evaluating overall performance, ranking funds,
or simply selecting the best funds, one reaches similar results with any
one of several reasonable models. There is evidence that funds that
hold a large percentage of their assets in high-yield securities are better
measured by a model that explicitly accounts for these securities.

Before turning to other uses of our models, it is worth examining
the effect of exiting funds on our analysis.

B. Exiting Funds and Bias

A number of funds ceased to exist during our sample period. Those
for which we had monthly return data are shown in table 2 under “*Not
Listed” and are rharked with a dagger. The average alphas are all
negative, where the alphas are calculated over the period before the
fund ceased to exist.'® The average alpha for these funds using Reg-6
is —0.123%. Annualized, this is about 1.02% below the average alpha
for our sample of funds that existed through the entire sample period.
Table 4 shows annual returns for the three funds that exited early for

16. We examined performance of other funds over these subperiods. The magnitude
of the negative alphas are not due to all funds doing poorly in the subperiods.
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TABLE 4 Annual Returns for Exiting Funds (in %)

Fund ID 1979 1980 1931
0186001 —-3.5 -22 3.6
7123001 2.8 —2.6 1.5
9001001 ~1.1 L .
Average —.4 -2.4 2.5
All sample funds 2.7 1.9 5.3

Mate. —These funds exited early and only annual data are available.

which we have annual data but not monthly data.!” These three funds
underperformed the average fund in our sample in each year. The
underperformance varied between 2.8% and 4.3% per year.'® From the
monthly and annual data, it is clear that failed funds underperform
ather funds.

Analyzing the total return on al funds (including those which dis-
solved) showed that the average fund underperformed a passive portfo-
lio by 75-95 basis points annually."® The average expense ratio at the
end of 1983, obtained from Wiesenberger’s Invesiment Companies, tor
our sample funds still in existence at that time is 83 basis points, and
this is a good estimate for the full 10-year sample period. Thus, the
managers of funds that do not dissolve do better before transaction
costs than random selection, while for the group as a whole, the perfor-
mance before transaction costs is about equal to that achieved by
random selection.

Most studies of mutual fund performance ignore in their apalyses
the part of a fund’s portfolio invested in bonds. This is especially
critical for those studies that include balanced funds. Unless bond
returns are correlated with the indexes used for stocks, the presence
of bonds will impact the fund’s alpha by the difference between the
return on the bond portion of the portfolio and the Treasury-hill rate

17. Two additional funds failed almost immediately on forming. We do not have any
return data for those funds.

18. The annual data assume all interest income is received at the end of the year,
whereas monthly data use reinvestment rates. This could overstate the underperfor-
mance. To examine the magnitude of this effect, consider the following. The average
fund in this period had approximately 109 interest income. Assuming all interest was
received at the beginning of the year and using a 10% short-term rate would add 1%
(10% of 10%) to the return. However, given the generally poor returns of these funds,
assurning instead that [nterest income was reinvested into the funds (as we did for the
funds with monthly data) might well result in greater underperformance.

19. These numbers were computed assuming that the funds for which we do not have
any return data were similar to the three funds for which we have only annual return
data. Estimates of the impact of the 10 funds that exit our sample on averall results are
made by calculating average retorn with and without those 10 funds included in the
sample. Differentials in average return are translated divectly into differences in average
alphas.
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times the percentage invested in bonds.? Table 1 shows that for most
funds this difference is positive and on average about .076% per month
for all funds and .123% per month for those that survived.

We regressed our indexes on the Standard and Poor's (S&P) 500
index, and the R?, except for the high-yield index, ranged from .04 to
.09. For the high-yield index, the R? was .25. Thus, studies that include
balanced funds and do not include indexes that pick up the bond com-
ponent produce upward-biased estimates of alphas.

V. Forecasting

Up to this point, we have examined whether alternative index models
tend to produce different estimates of performance. The purpose of
this section is to examine whether past alphas are predictive of future
alphas. To accomplish this, our 10-year sampile was divided into two
S-year periods and three 3-year periods (based on the last ¢ years of
data). For the six models under study, alphas were computed for each
subperiod. Rank correlations were calculated between the alphas com-
puted from each model and the alphas computed for the same model
in adjacent periods. The results are shown in table 5. The first thing
to notice is that all of the rank correlations are small, and only ane is
statistically significant at the 2.5% level. Across the 5-year subperiods,
and on average across the 3-year subperiods, the single-index maodel
based on the government/corporate index (Market-1) produces the
highest rank correlation. This is because the single-index model does
not capture high-yield bond performance and high-yield funds had pos-
itive alphas with respect to Market-1 over much of the period. It should
not be interpreted as indicating a superior index. The result we see
here is similar to finding that stock funds that contain a large proportion
of small stocks tend to produce consistently positive alphas using a
single-index model based on the S&P index.?!

As another test of the predictability of alpha, we examined the differ-
ence in squared forecast error from predicting alpha from each model
using a fund’s past alpha compared to a naive forecasting model that
assumed that the future alpha was equal to the average historic alpha
(across all funds) produced by that model. In all cases across all time
periods, the naive model produced superior forecasts, indicating that
there was no information produced by the ordering of historical alphas.

20. If a study has identified the correct equilibrium medel for both bonds and stocks,
then analyzing balanced funds does not introduce a bias.

21. See Elton, Gruber, Das, and Hlavka (1992). In table 5, we are implicitly assuming
that residuals are uncorrelated. For the multi-index madels, that is a reasonable assumgp-
tion since the average correlation between residuals is less than 0.10. Furthermore,
carrelated residuals would bias results in favor of finding rank correlation, and thus that
cannot explain the results shown in table 5 for the multi-index models.
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TABLE 5 Rank Correlations across Adjacent Time
Periads
First Pair Secand Pair
5-Year 3-Year 3-Year
Subperiods Subperiods Subperiods
Market-1 234 050 A7a
Own-1 —.111 —.044 ~.037
Risk-3 063 —.025 .059
Maturity-3 —.010 145 019
Reg-6 A010 048 074
QPS-6 —-.001 —.068 083

* Significant at the 1.5% level, the critical value at the 2.5% level (ane
tail) varies from 319 ta .328 across the pairs of subperiods.

While it appears that none of the models produce useful information
about future performance for funds in general, it is possible that the
madels produce useful information about funds that are unusually good
or bad performers. To check on this, we selected the four funds with
the highest alphas and the four funds with the lowest alphas (from
each model) and examined how well these funds performed in the
subsequent period. The results for the 5-year subperiads are shown in
table 6. The anly measures in which the best performing funds contin-
ued to outperform the worst performing funds and the average fund
were those obtained from Market-1 and Maturity-3. Even here the
results are not very encouraging. The magnitude of the difference is
small (less than .06% per month). Also, in the case of Maturity-3,
the worst performing funds (in addition to the best performing funds)
outperform the average fund. Furthermore, in the case of Market-1,
even this very weak evidence of consistency is most likely due to the
failure to consider relevant influences on bond returns. In addition,
whien 3-year subperiods were examined, there was no model where
the best performing funds beat both the worst performing funds and
the average fund in both of the 3-year subperiods.

All of these tests indicate strongly that, while all of the models pro-
duce broadly similar ranking of funds, none is useful in selecting funds
that have higher alphas in subsequent periods.

TABLE 6 Persistence in Performance for Exiremes (Average Monthly Alphas in
Second Subperiod; 5-Year Subperiods; in %)
Model Best Four Worst Four All Funds
Market-1 032 ~.027 —.006
Own-1 ~.245 ~.081 —.140
Risk-3 —.046 ~.023 —.080
Maturity-3 —.035 — 0568 - 077
Reg-6 —.103 —.113 —.092

QPS-6 —.147 —-.123 —.085
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VI. Sensitivity Coefficients and Investment Policy

In this section, we will show that the historic return series for a fund
can be used to infer its investment palicy. The sensitivity of a fund’s
return to an index is determined by the proportion of the portfolio
invested in the asset class represented by the index and the duration
of bonds in that asset class relative to the duration of the index.? In
equation form, this is

D,
— X (4)
where

By = the sensitivity of fund / to the index used for asset class j,

D the duration of bonds in fund / that are classified as
belonging to asset class j,

D, = the duration of the index used for asset class j, and

X = the proportion of bonds in fund / invested in asset class j.

Il

i

End-of-year (fourth-quarter) data on fund composition for the 6 even
years between 1978 and 1988 were provided by Lipper Analytical Ser-
vices. The data we obtained were aggregated by type (government,
corporate investment grade, corporate low grade) and by maturity (1-3
years, 5-10 years, etc.}.™ The classifications used by Lipper do not
directly correspond to the indexes in QPS-6 in the sense that Lipper’s
maturity breakdown is for the portfolio as a whole and not for each
type of bond. Thus, we reestimated the QPS model using indexes that
conform to Lipper's classifications. Twao divisions are possible. One
is by bond type, divided into governments, investment-grade corpo-
rate, and high-yieid corporate (represented by the LB government and
corporate indexes and the Blume/Keim high-yield index). The second
is by maturity. In this case, the indexes available (the LB intermediate
and long-term government/corporate indexes) split maturity between
1 and 10 years and greater.than 10 years, and we can arrange Lipper
data to conform to this grouping.

We ran a QPS analysis with each of the two divisions for the 34
funds in our sample for which we could obtain Lipper data, We aggre-
gated data within Morningstar groups. Aggregating the data should
cause the aggregate duration to be closer to the index duration and
thus make the slope in equation {4} closer to unity. Panel A of table 7
shows the QPS betas and average Lipper proportions (over the 6 years)

22. See Elton and Gruber {(1991), pp. 55758, for 2 proof.

23. For a number of firms, end-of-year composition data were missing. In those cases,
we used adjacent quarters: third quarter of the prior year or first quarter of the next.

24, Lipper has finer classifications for corparate bonds.



8y

Performance of Bond Mutual Funds

0g WS Q0" L6°8T SPLL L4 S iy trl

raddrT 3861 Sdd Iaddry g36i Sd0 Taddr 9361 S0 IaddrT 8861 SdO

Payoeq aFedIIoW WAWIIIIACH "H

PINA YT aretedio)) 33edIO] AJ023Y WIWUIIAQL
adA L puog
L90L L1evL Or'Fe 69°5T o'y Uvy PLatA g3y
FEbT 092 s LE19 ¥8'ET 95Tl PIFTA Y1y TWeYELS qim [21Ua0)
[Tal 9g’6l 9¢°99 L9 el 6881 [BISUIL)
PSE 69 o9 $9'89 #0' 0 i apesd JuaunsaAU]
20'9 9L ¥ 76°8k 0€'68 ey Anfend gs1y
78 A $6°8 [A 2 7806 91°¢T payoeq 28edLIon WUIWUIA0G
v
Jaddry sd0 1addry sS40 Taddiq sd0 dnoig
PIRLL U3 ariodio]) AJUSY JUAILIIAQK)
adA] puog
(%007 ® PPV 0 pareds suonsodexg ‘a; w) adi puog Ag suoytodery S40 pue saddry LATIVYL



390 Journal of Business

for each of the six Morningstar groups {(where the betas and propor-
tions are scaled to add to one). An examination of panel A shows a
very close correspondence between QPS betas and Lipper weights,
except for the government mortgage funds. The lack of correspon-
dence for the mortgage group is likely to be due to Lipper not disaggre-
gating governments into mortgages and nonmortgage governments
aver the full period. However in 1988, Lipper split government bonds
into mortgages and nonmortgage governments, For the government
maortgage group, we reran the QPS8 as a four-index model by including
the LB mortgage index and campared the resulting betas to the Lipper
weights shown for December 1988.% The results are shown in panel B
of table 7. There is much greater correspondence between QPS weights
and Lipper proportions.

Table 8 shows the breakdown in proportions by maturity. The corre-
spondence between QPS weights and Lipper weights is very good
except for the government mortgage and high-vield categories. For
both of these categories, the QPS weights show much shorter maturi-
ties. During this period, Lipper primarily classified mortgages and
high-yield debt by their nominal maturitics. Given expected pre-
payments, the effective maturity for mortgages is much shorter. Given
default probability and the prepayment option almost always included
in high-yield debt, it is not surprising that their return behavior is also
more like a shorter term instrument.

Since we do not have individual fund duration measures for each of
the various investment categories, we cannot test equation (4) directly.
However, since we abtained Lipper proportions for two subdivisions
of each maturity investment category, we can do an approximate test
of equation (4). We formed the following two ratios:

X -5 5
—‘—X&_ (5)
and
X 11— 300
X, (6)

where X, _,, is bond fund i's Lipper weight in the 1-35-year subcategory,
X; is the fund’s weight in the total intermediate-term category (1-10
years), X, _y; is the fund’s Lipper weight in the 11-20-year subcate-
gory, and X, is the fund's weight in the total [ong-term category
(greater than 11 years). The larger the equation (5) or (6}, the more the
fund invested in shorter duration bonds and the smaller should be the
relative duration measure in equation (4). Thus, we should find an
inverse relationship between (5) and @§; divided by X, and between

25, We also ran the above four-index QPS over just the last 2 years in our sample
period (1987 and 1988) and obtained similar results,
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TABLE 8 Lipper and QPS Proportions by Bond Maturity (in %; Proportions
Scaled to add to 100%)

Bond Maturity

Greater than

1-10 Years 10 Years
Group QPS§ Lipper QPS§ Lipper
Government mortgage 80.1 23,5 19.9 76.5
Eigh quality 329 7.2 67.1 62.8
Investment grade 46.1 43.5 53.9 36.5
General 40.1 34.5 59.9 653
General with significant high yield 21.1 331 78.9 66.9
High yield 59.5 25.4 40.5 74.6

(6) and B, divided by X;;. To test this, we ran Spearman’s rank correla-
tion tests. For the intermediate-term category, the resulting rank corre-
lation coefficient was —0.374, and for the long-term category it was
—0.414, both significant at the .025 level.

In this section, we have shown that the past return series can be used
to determine management’s investment policy. While this is useful by
itself, it should also increase the reader’s confidence in the models
employed in the prior analysis.

VII. Large-Sample Tests

Investment Company Data, Incorporated, provided us with total
monthly return data on all bond funds that existed as of December
1991. We formed two samples. The first sample consisted of all funds
that had at least 2 years of data. It contained returns from each fund's
inception (or first listing by ICDI), or from January 1977 if the fund
existed prior to that date, until December 1991. The second sample
consisted of return data for the full 5-year period from January 1987
through December 1991 for all funds that had such data. The latter
sample was formed to control for any time-series pattern in alphas.
We eliminated funds in the ICDI data set that were not listed by Wie-
senberger as having either a “‘bond”* or *'U.8. government securitjies"
investment policy during any year in the two sample periods (which
eliminated 61 and 36, respectively), funds not open to investment by
the public {(which eliminated 4 and 2, respectively), funds not listed in
Wiesenberger (which eliminated 8 and 4, respectively), and one dupli-
cate fund (from the since-inception sample). This left us with 361 funds
in the since-inception sample and 223 funds in the 5-year sample.

26. Differences hetween these numbers and those discussed in the intraduction are
due primarily to the exclusion of municipal bond funds from our sample (there were
more than 500 municipal bond funds in 1390) and the exclusion of funds that do not
have a minimum of 2 years of data.
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In any data set, there is a possibility of inaccurate data points. To
examine this, we compared the alphas for Market-1 and Reg-6 for the
33 funds that existed in both the ICDI data set and our own data set
{which has been carefully screened for errors and is described in earlier
sections). The average difference in alphas (ICDI minus our own) was
~0.004% for Market-1 and —0.003% for Reg-6. Given ICDI’s belief
that the accuracy of their data improves as the data become more
recent and the small differences over the earlier period in average
alphas, we feel comfortable with the accuracy of the ICDI data base.

All of the empirical results in this section are reported for our two
samples (since inception and 5 year) aggregately and for each of four
Wiesenberger investment objective subclassifications as of December
1990, as reported in the 1991 edition of Wiesenberger’s favestment
Companies. These four subgroups are corporate bond, high-yield
bond, government mortgage, and government securities.?

Given what we have learned from the first part of this study, we
chose to explore performance in this section by employing four of our
earlier models. We continue to employ Market-1 because it is the most
widely used and simplest measure of performance. We learned from
our earlier results that incorporating an index for high-vield bonds
improved the results. Therefore, we also employ Own-1. Because of
the importance of high-yield bonds and because we could not clearly
see the impact of mortgage securities in our earlier sample (given that
we only had three mortgage funds in that sample), we employ Risk-3
as our third model. Finally, we employ Reg-6 to examine whether
term and risk premium effects are jointly important in affecting fund
performance measures.

The results from applying these four models to the ICDI returns
data are shown in table 9 for the 5-year sample and table 10 for the
since-inception sample. The results are striking. No matter which
model is applied to either sample, the average alphas for the overall
samples (appearing in the rows labeled ““All bond funds'') and for
each Wiesenberger subgroup are negative. Furthermore, except for
Market-1, average alphas in the 5-year sample are statistically different
from zero at better than a 0.01 level of significance.? Bond funds as a

27. Beginning with the 1991 edition of Investment Companies, Wiesenberger no
longer classifies funds by investment policy; instead, the investment ohjective categories
have been greatly expanded. We repeated all of the ahove analyses using Morningstar
and ICDI] classifications and obtained very sjmilar results.

28, Market-1 produces nonsignificant alphas partly because it results in slightly less
negative alphas but primarily because it results in very large increases in the standard
errar of alpha. This Is not surprising since Market-1 does not fit the data {explain bond
fund performance) nearly as well as the other models. We do not report ¢-statistics for
the since-inception sample. The problem with that sample is that the length of data (the
time series) varies across funds. Normal corrections for heterascedasticity and cross
correlation require the same time series for each fund. We tried several appraximations
to the normal tests by utilizing estimates of the correlations of residuals, variances of
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whole and subclassifications of bond funds underperform any reason-
able set of passive portfolios.”” While examining these results, keep in
mind that our performance estimates are upward biased. The samples
constructed from ICDI data do not contain funds that ceased to exist
(due to either liguidation, merger, or change in investment policy) prior
to December 1991. We know on the basis of logic and from our empiri-
cal work in an earlier section of this article that funds that cease to
exist tend to have poorer performance than those that survive.

Panel A of table I1 shows the average annual expense ratios and
average maximum annual 12b-1 fees for 208 of the funds in our 5-year
sample as of December 1989.%¢ The 12b-1 fees are maximum annual
fees; thus, total expenses are overstated if these fees are added directly
to the expense ratios. The mortgage and government securities groups
had average negative performance approximately equal to their aver-
age expense ratios. The corporate bond group had average perfor-
mance slightly less negative than its average expense ratio. If these
three groups had actually charged the maximum §2b-1 fees, they would
have underperformed our benchmark portfolios by less than the
amount of total expense ratios. Thus, on average, the underperfor-
mance of our sample of bond funds is primarily due to expenses. For
the funds that survived, there is some weak evidence of slight overper-
formance pre-expenses for these three groups.® The average expense
ratio and average maximum [2b-1 fee for the high-vield group are
higher than for the other three groups. If the maximum 12b-] fees were
charged, it could account for the much poorer performance of that
group.*

residuals, and means and variances of the independent variahles from the time-series
data that were available. All approximations resulted in standard errors for alpha that
were very similar to thase found in the 3-year sample. Since the average alphas are
basically the same in both samples, the -values are essentially unchanged in the 5-year
and since-inception samples.

29, The fund returns are after expenses and management fees, while index returns
are not. The Vanguard Bond Market Fund (a bond index fund) reports total fees of 16
basis points in thejr 1992 prospectus. On a monthly basis, this is a little aver 1 basis point.
Thus, even after adjusting for fees, active funds significantly underperform indexes.

30. Elton, Gruber, Das, and Hlavka (1992) have shown that relative expense ratios
are fairly constant across funds {funds with higher expense ratios in one year tend to
have the higher ratios in subsequent years). Also, any linear time trend would be miti-
gated by using the middle year in a sample period. Thus, we believe 1989 expense ratios
provide good expense measures for our 5-year sample,

31. In an eatlier section, we found that 10 of 44 funds failed in a 10-year period. A
conservative estimate of the effect of failure is to assume that only half would fail in a
S-year period. Failed funds had an average alpha about .204 less than the surviving
funds. [ncluding failed funds should lower average alphas by about 5/46 of 204, or about
27 basis points per vear. Including failed funds means that average performance was
approximately equal to or slightly worse than expenses for the above three groups.

32. To make sure the performance of the high-yield group was not a function of the
index we selected, the tests were rerun using the Szlomon Brothers long-term. high-yield
index in place of the Blume/Keim index. The results were virtually unchanged.
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TARBLE 11 Management Fees (5-Year Sampte—209 Funds)
A. Annual Management Fees as of December 1989 (in 1990

Wiesenberger)
Average Average Maximum

Fund Objective Expense Ratio (%) 12h-1 Fee (%)
Corporate .882 130
High yield 1.147 .257
Govt. mortgage 1.062 .166
Govt. securities 1.018 163

All bond funds 1.027 179

B. Alpha Regressed on Expense Ratio

Average t Average
Model [ntercept (%) [ntercept Average Slope t Average Slope
Market- [ —.005 —.124 —.834 —1.953
Own-1 -.012 —.497 - 891 —3.083
Risk-3 —.024 —-1.213 —.859 ~19%2
Reg-6 —.014 —.843 —1.086 —4.160

Note.—Only 209 of 223 funds in the 5-vear Investment Company Data, Incorparated (ICDI)
sample were listed by Wiesenberger in 1990, Averages are caleulated fram 60 monthly time-series
regressions.

Panel B of table 11 shows the results of regressing alphas on expense
ratios. The coefficients of the expense ratio for all four models are
close to negative one, indicating that a percentage-point increase in
expenses reduces performance by about 1 percentage point. Thus, on
average, an investor is better off selecting a low-expense fund. After
accounting for expenses but not 12b-1 fees, the intercepts are negative
but very close to zero. Expenses account for the major portion of the
amount by which mutual funds underperform passive bond port-
folios.

Before leaving this discussion on overall performance, a few addi-
tional remarks are in order. First, examining the average betas in each
of the four groups {in table 9 and table 10) shows that the weightings

33. Note in table L1, panel B, that the intercepts are not significantly different from
zero while the slope coefficients are all significantly different from zero at the 1% level,
except for the slope for Market-1 (which is almost significant at the 5% level). The
statistical results reported in this table were derived using a series of monthly cross-
sectional regressions, similar to the methodology employed by Fama and MacBeth
(1973}. The relationship between alphas and expenses was also examined using ordinary
least squares and weighted least squares. The regression coefficients were substantially
unchanged, but the 7-values of the slope coefficients were larger negative numbers under
either alternative methodalogy, We also ran the regression including maximum 12b-]
fees. The slopes are flatter when thase 12b-1 fees are added ta expense ratjos, while the
intercepts are l[ower. This is praobably due to the fact that those 12b-1 fees are maximums
that are not always charged.
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on the indexes strongly reflect the group membership. For example,
consider the three-index model in table 9. For the mortgage group, the
beta on the mortgage index is .62, the beta on the government/corpo-
rate index is .33, and the beta on the high-vield index is .0l. For
the government securities group, the beta is .95 on the government/
corporate index, .10 on the mortgage index, and 0 on the high-yield
index. The same reasonableness in pattern is true for the other groups
and the six-index model.

In earlier sections of this article, we have shown that performance
measurement was robust across maodels, after we accounted for high-
yield bonds. We now repeat this analysis recognizing that, with the
larger samples, it is also necessary to account for mortgages. (There
were only three mortgage funds in our smaller sample.) Table 12 pre-
sents comparisons of relative performance results for the four models
used in this section applied to the 5-year sample. Compare the perfor-
mance classifications of Risk-3 and Reg-6. Reg-6 classifies 32 funds as
having positive alphas, and Risk-3 has 28 of thase same 32 funds classi-
fied as positive. In addition, seven of the top 10 are common to the two
models. Thus, an investor using either model would come to similar
conclusions regarding which funds are the top performers.

As shown in table 12, Market-1 and to a lesser extent Own-1 classify
many more funds as having positive alphas than do the multi-index
models. The vast majority of the funds classified as positive by Risk-3
and Reg-6 are also classified as positive by Market-1 and Own-1. Mar-
ket-1 and Own-1 miss four out of 44 compared to Risk-3, and they
miss five or six out of 32 compared to Reg-6. Ten of the top 15 ranked
funds according to Reg-6 are also in the top 15 according to Own-1.
Finally, Market-1 has nine of the top 15 according to Reg-6 also in the
top L5. The similarity in ranking between Reg-6 and Risk-3 is greater
than that between Reg-6 and Own-1, which is in turn greater than that
between Reg-6 and Market-1.

Table 13 examines how well the alpha calculated over the first 3
years of the 5-year sample predicts the alpha calculated over the subse-
quent 2 years, and it shows significantly positive rank correlations for
most of our models and subciassifications. However, Brown, Goetz-
mann, Ibbotson, and Ross (1992} have shown how selection bias in-
duces a correlation between past and future performance measures,
and this could explain our results. Table 14 shows how the best and
worst performing funds did in the subsequent period, where the best
or worst funds were the top or bottom 109 or five funds, which ever
was larger. The higher performance of the upper tail could be explained
by high-performing funds in the first subperiod that did paorly in the
second subperiod not being included in the sample due to survivorship
bias. However, the persistence of underperformance in the lower tail
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TABLE 13 Spearman Rank Correlations for ICDI Alphas: 3-Year Subperiod 1 and
2-year Subperiod 2

Market-1 Own-1 Risk-3 Reg-6
Group N Cutoff Correlation Corelation Correlation  Carrelation
All band funds* m 132 451 445 212 A03
Carparate 45 283 — 085 ~.085 186 -~.099
High vield 42 306 387 449 391 Ad4
Gavernment securities 96 .201 618 582 181 401
Government mortgage 30 362 582 547 26 197

Narte.—Cutoff is far rejecting null of zero carrelation at significance level of .025 {one tail).
ICD] = Investment Company Data, Incarporated.

* Figures in the row labeled ** All hond funds™ include the six funds nat classified by Wiesenberger
in the 5-year sample.

TABLE 14 S8-Year ICDI Sample: Alphas Ranked in First 3-Year Subperiod;
Averages Calculated in Second 2-Year Subperiod: Best and Worst 10%

Best Waorst Average
Overall (22 and 22}:
Market-1 024 —.384 —.068
Own-1 034 -3 —.09]
Risk-3 —.145 —.247 —.093
Reg-6 -.011 —.428 =117
Carporate (5 and 3):
Market-1 —.09] —.146 —.035
Own-1 —.091 —.144 —.035
Risk-3 —.105 —.134 —.037
Reg-6 —.026 —.032 —.047
High yield (S and 5):
Market-1 127 —.422 —.112
Own-1 2081 —.540 —.163
Risk-3 034 —.452 —. 102
Reg-6 - .4010 ~1.029 —.386
Government (10 and 10):
Market-1 056 —.505 —.104
Own-1 031 — 480 —.089
Risk-3 —.292 —.256 —.136
Reg-6 001 —.090 —.068
Mortgage (5 and 5):
Market-1 i K1l .049
Own-] 003 —.133 —.098
Risk-3 Q17 —.090 —.040
Reg-6 060 —.082 —.026

Note.—I[CDI = Investment Company Data, [ncorparated.
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cannot he explained by survivorship bias.** Given the lack of persis-
tence in our unbiased sample in the earlier sections of this article
and the Brown et al. (1992) results, we must be cautious in drawing
conclusions. A more detailed analysis must await a subsequent study.

VIII. Conclusion

Bond mutual funds are a major investment vehicle, and yet there has
been no serious analysis of their performance heretofore. This study
represents the first major analysis of the performance of this important
investment vehicle.

Overall and for subcategories of bond funds, we found that bond
funds underperformed relevant indexes. For most moedels and fund
subgroups, this underperformance was approximately equal to the av-
erage management fees, indicating that, pre-expenses, the surviving
funds performed about on par with the indexes.

The regressions of alphas on expense ratios for the ICDI sample
indicated that, on average, a percentage-point increase in expense
leads ta a percentage-point decrease in returns, so that investors with-
out forecasting ability should select low-expense funds.

There appear ta be fewer available bond index mutual funds than
stock index mutual funds. The results in our article strongly indicate
that the introduction of more bond index funds would be very useful
to individual investors. Individual investors are likely to pay large
bid-ask spreads for purchases of small numbers of bonds. Thus, the
lack of available index funds for individual investors, coupled with the
high transactions costs that accompany small purchases, might ac-
count for the past appeal of actively managed bond funds, despite
substantial underperformance.

Our results were robust across a wide choice of models. In the small
sample, the inclusion of the high-yield index was sufficient to result in
models with similar results. In the larger samples of the previous sec-
tion, it was necessary to include a separate mortgage index as well as
a high-vield index. It did not affect ranking to allow for a term or
corporate-risk {other than high-yield) effect. This is in contrast to the
common stock area, where the choice of factors cruciaily affects per-
formance.

We could find no evidence of predictability using past performance
to predict future performance for our unbiased sample. When we ex-
amined this issue for the larger biased samples, we found some evi-

34. [t might be due to cither funds with higher fees not performing significantly better
ar worse {before fees) than funds with low fees or had managers continuing to remain
bad managers.
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dence of predictability. However, whether this is due to bias or to the
larger sample sizes must await further study.

Finally, we showed that our QPS procedure produced weights on
the passive portfolios that closely matched the actual fund holdings in
their respective investment categories. This provides both confidence
in our procedure and a method of determining management policy from
the fund returns themselves.
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