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Efficiency with Costly
Information: A
Reinterpretation of Evidence
from Managed Portfolios

Edwin J. Elton
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We investigate the informational efficiency of
mutual fund performance for the period 1965-84.
‘Results are shown to be sensitive to the measure-

ment of performance chosen. We find that returns
on S&P stocks, returns on non-S&P stocks, and
returns on bonds are significant factors in per-
Jormance assessment. Once we correct for the

impact of non-S&P assets on mutual fund returns,

we find that mutual funds do not earn returns that
Justify their information acquisition costs. This is

consistent with results for prior periods.

The evaluation of professional money management
has long been a topic of considerable interest to finan-
cial economists. Two developments have stimulated
renewed interest in this topic. The first is the work
of Grossman (1976) and Grossman and Stiglitz (1980).
They argue that trades by informed investors take place
at prices that compensate these investors for the cost
of becoming informed. Under these conditions, it is
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possible for informed investment managers to pass on the cost of
analysis to their clients and for their clients to be no worse off after
reimbursing managers for the cost of becoming informed. Managers
who charge higher fees do not necessarily earn lower returns for their
clients. Higher fees may or may not be associated with lower returns,
depending not on the efficiency of security markets, but rather on the
efficiency of the market for money managers.

The second development stems from the work of Roll (1977) and
Ross (1977) and its implication for the evaluation of the money man-
ager. Roll’s argument against the use of CAPM as a benchmark for
performance together with Ross’s discovery of arbitrage pricing theory
has led to questions about the appropriate benchmarks against which
to judge abnormal performance.

Recent work, particularly that of Lehman and Modest (1987), Admati
etal. (1986), Conner and Korajczyk (1991), and Grinblatt and Titman
(1989), raise further questions about the appropriate benchmark to
use in evaluating performance. In particular, Lehman and Modest
(1987) stress the sensitivity of performance to the benchmark chosen
and the need to find a set of benchmarks that represent the common
factors determining security returns. This literature should be con-
trasted with a set of literature that seems to indicate that a single-
index model provides an adequate description of portfolio returns
and that the evaluation of the returns is reasonably insensitive to the
definition of the index used. For example, Roll (1971) found that
three market proxies provided nearly identical performance measures
for randomly selected portfolios. Copeland and Mayers (1982) found
that inferences about the Value Line Enigma were unaffected by the
choice of a performance benchmark.

Our purpose in this article is to show that even a very parsimonious
description of the proxies generating returns on portfolios of bonds
and stocks can lead to very different and superior inferences about
the attributes of active portfolio management compared to a single
index. We use as an example the data used (and conclusions reached)
in a recent study of mutual fund performance by Ippolito (1989). The
Ippolito study is important because it is the first test of the expanded
(Grossman) definition of market efficiency using data on managed
portfolios. In addition, Ippolito’s study is interesting because his
results and conclusions are different from those reached in a long
series of mutual fund studies.

Ippolito has at least two findings that are important and consistent
with a theory of efficiency with informed investors.

(1) Bstimated risk adjusted return (a) for the mutual fund industry
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is greater than zero even after accounting for transaction costs and
expenses. Ippolito attributes nonnegative a to the existence of
informed actions by management.

(2) There does not seem to be any evidence that turnover, man-
agement fees, or expenses are associated with inferior returns, net of
management fees and expenses.

These results and conclusions are very different from those reached
by earlier researchers [see Jensen (1968), Friend, Blume, and Crockett
(1970), and Sharpe (1966)]. In particular, they are different from the
results presented by Jensen, who found a negative « on average for
abroad sample of mutual funds over the periods 1955-1964 and 1945~
1964.

In this article, we show that Ippolito’s results are primarily due to
the difference in the performance of non-S&P 500 assets in the Ippoli-
to period (1965-1984) compared to the performance of these assets
in the Jensen period.! Furthermore, once we explicitly account for
mutual funds holding non-S&P assets, the results of the type of anal-
ysis Ippolito performs change and are identical to those found in
earlier studies.

In the first section of this article, we examine the effect of holding
non-S&P equities and bonds on alphas of mutual funds. Mutual funds
have historically held some stocks not in the S&P index and held
some stocks in the S&P index in proportions below their weighting
in the S&P index. We shall see that holding non-S&P stocks would
cause negative o’s for funds over the earlier period studied by Jensen
and positive o’s for funds over the period studied by Ippolito, even
if management had no selection ability. In both the earlier period
and the latter period, the effect of bonds being part of the portfolio
had very little impact on a.?

Having documented in the first section of this article two influences
that could account for the positive «’s found by Ippolito, we then
correct for these influences. This is done by introducing two new
indexes into the standard one-index performance measurement model.
This allows us to examine if funds have a positive a above and beyond
that arising from extending holdings beyond the S&P 500.

In the final section, we examine the influence of expenses and
turnover on a when we have explicitly taken into account the effect
of non-S&P assets.

In part, his results are also due to data errors that led to a particular bias. This will be explored in
later sections of the article.

2 Bonds impact a indirectly if the presence of bonds means that the aggregate portfolio has a smaller

percentage of non-S&P stocks.

3
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Table 1
a by size decile
With S&P indexes With combined indexes!
1945-1964 1965-1984 1945-1964 1965-1984
Jensen Ippolito Jensen Ippolito

Decile by size period period period period

Smallest —5.03 12.81* —6.58 15.40?
2 —4.39 10.64* —5.26 13.152
3 —3.40 9.08 —4.04 11.512
4 —4.42 8.62* —5.11 10.962
5 —3.60 6.872 —4.22 8.99°
6 —3.02 5.88* —3.69 7.89%
7 —-1.73 4.18 —2.41 6.29
8 —1.84 3.88* —2.56 5.74
9 1.14 135 .52 297

Largest .19 —-1.07 —.12 43

All o’s come from a simple regression of the annual excess return on each decile against the
indicated index measured in excess return form. In this and all tables that follow, annual excess
returns are used where excess return is defined as the actual annual return minus the annual return
from holding 30-day Treasury bills.

! This is the second index used by Ippolito (1989). It is constructed by equally weighting the S&P
index and the Ibbotson-Sinquefield long-term bond index.

2 Indicates t-value >2.1.

1. The Effect of Non-S&P Assets on Mutual Fund o’s

To examine the effect of non-S&P assets on fund performance we
considered two non-S&P asset categories commonly held by mutual
funds: bonds and non-S&P stocks.? The a on a portfolio, which is the
Jensen measure of portfolio performance, is a weighted average of
the a’s on the individual assets that compose the portfolio. Thus, to
see the effect of inclusion of an asset category on the portfolio «, one
only has to estimate the « for that asset category.

We wish to examine the effect on measured o’s when mutual funds
hold non-S&P assets and there is no selection ability. To do so, we
will proxy the performance of non-S&P stocks and bonds by the return
on several alternative passively managed portfolios.

1.1 Non-S&P stocks

The common stocks that compose Standard & Poor’s index are selected
to guarantee broad industry representation; however, within each
industry the larger firms are generally selected. The weight placed
on each stock in computing the index is proportional to the total
market value of the firm’s equity. The result is that the S&P index is
primarily comprised of, and affected by, the large firms listed on the
NYSE. Thus, indexes of the return on small (low capitalization) stocks

3 All results in this and subsequent sections are based on annual returns. This allows direct com-
parison with Ippolito’s results.
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Table 2
« for alternative indexes

With S&P indexes With combined indexes!
Index 1945-1964 1965-1984 1945-1964 1965-1984
CRSP value-weighted —0.26 0.57 -0.71 221
CRSP equal-weighted -3.13 6.25 —3.91 8.41
CRSP small stock index —4.04 10.06 —5.07 12.38

All returns are in annual excess return form.

1 Second index used by Ippolito (1989). It is constructed by equally weighting the S&P index and
the Ibbotson-Sinquefield long-term bond index.

should be good proxies for non-S&P stocks. We examine the impact
of small stocks on « in two ways. The first uses the return indexes on
deciles formed by market size constructed by the Center for Research
in Security Prices (CRSP) at the University of Chicago. The CRSP
return indexes are constructed by ranking all stocks listed on the
NYSE by market capitalization, dividing the stocks into 10 equal-sized
groups, and then value-weighting the return on individual stocks
within each group.* Table 1 shows the « for each of the 10 deciles
in the Jensen period and in the Ippolito period. A manager who had
no selection ability and selected part of the portfolio from non-S&P
stocks would have shown a negative « in the Jensen period and a
strong positive « in the Ippolito period. The average a of the smallest
five deciles in the Jensen period is —4.17 percent, while in the Ippoli-
to period it is +9.61 percent. Similar results are obtained when the
analysis is repeated employing Ippolito’s combined bond stock index
as the independent variable defining a’s. Negative a’s for the small
stock index in the Jensen period do not imply that the returns on the
small stock index are less than returns on the S&P index. In fact, in
the Jensen period they were higher. In Table 2, we present another
illustration of the same phenomenon. The small stock index is a value-
weighted index of the lowest quintile of the stocks listed on the
NYSE. It is the standard small stock index used in many academic
studies. In the Jensen period, the small stock index exhibited a neg-
ative a of —4.04 percent, while in the Ippolito period the a is +10.06
percent.

In Table 2, we also present the a’s for market-weighted and equally
weighted averages of all stocks on the NYSE. These o’s reinforce the
effects shown by examining deciles. Examination of the «’s on the
market-weighted CRSP index of all NYSE stocks shows that extending
holdings beyond stocks in the S&P index, even when maintaining

4 If security o’s are a function of size as in Table 1, the CRSP weighting procedure understates the
« compared to equal weighting when a’s increase with decreasing size and overstates the a when
a decreases with increasing size.

5
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Table 3
Regression results of p ial bond proxies versus bond funds and Shearson Lehman
index

With Shearson Lehman' With bond funds?
Bond proxies a B R? a B R?
Intermediate govt. 1.61 0.83 93 .51 0.85 92
Long-term govt. —4.61 1.46 .90 —.55 1.57 90
Long-term corporate —4.93 1.55 95 —.42 1.66 95
80:20 mix? —0.30 0.97 96 .33 1.01 .94

! Regressions of the bond proxies versus the Shearson Lehman Government Corporate Index were
over the period 1973-1988.

2 Regressions of the bond proxies versus the Bond Funds Index were over the period 1979-1988.

* The 80:20 mix is made up of 80% of the return on the intermediate-term government bond index
and 20% of the return on the long-term bond index.

market weights, results in negative «’s for the Jensen period and
positive «’s for the Ippolito period. The larger negative o’s for the
Jensen period and positive o’s for the Ippolito period associated with
the equally weighted index illustrates another influence. Holding
stocks in proportions closer to equal rather than market proportions
results in large positive o’s in the Ippolito period and negative o’s in
the Jensen period, even with no selection ability.

The results shown in Tables 1 and 2 are dramatic. Given the
extremely large o’s, even a small part of the portfolio not being invested
in S&P stocks would explain Ippolito’s results on average perfor-
mance (@), even with zero forecasting ability.’

1.2 Bonds

The second category of assets we examined was bonds. There were
three widely used bond return indexes that existed from 1945 to 1984.
These are the Ibbotson and Sinquefield (1&S) long-term corporate,
intermediate-term government, and long-term government bond
indexes. The first question we need to examine is which index is the
best proxy for a passively managed bond fund. The most common
index used by passive bond managers is the Shearson Lehman Gov-
ernment Corporate Index. Unfortunately, the Shearson Lehman index

> Another category of non-S&P assets held by mutual funds is international stocks. Academic literature
on the advantages of international diversification first appeared in the late 1960s. This literature
plus the availability of ADRs has led to the recent increase in the ownership of foreign assets by
mutual funds. The Morgan Stanley index is the most widely used index of international securities
and is the index most often matched by passive managers. The a on the Morgan Stanley index from
the inception of the index in 1970 until 1984 was 6.97 percent. Thus, international diversification
and random selection would have led to a positive a in Ippolito’s period. Although the large size
of the a associated with international stocks could account for Ippolito’s results, the likelihood is
that the effect is small. There are no international funds in the corrected sample. Non-U.S. stocks
(generally in the form of ADRs) are only a small part of most noninternational mutual funds even
today. Thus, the effect on Ippolito’s o’s of international diversification is likely to be very small
over Ippolito’s period but is likely to become increasingly important in the future.

6
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Table 4
Results for 80:20 bond proxy regressed against the S&P index

a B L, R? Excess return'
1945-1964 1.39 —.057 .83 .07 .57
1965-1984 —0.42 12 —.25 .03 -.19

Regressions were also run using the equally weighted bond stocks index as the dependent variable.
Results were substantially unchanged.

! Excess return refers to the annual return of the 80:20 bond index over and above the annual return
of 30-day Treasury bills.

has only existed since 1973 and so cannot be examined for our entire
sample period. To find a proxy for it, we regressed each of the Ibbot-
son and Sinquefield indexes as well as a composite 1&S index com-
prised of 80 percent intermediate government and 20 percent long-
term corporate bonds against the Shearson Lehman index over the
period 1973 to 1988 (the period for which we have data on the
Shearson Lehman index). The 80:20 ratio was examined as a possible
proxy because its duration closely matched the duration of the Shear-
son Lehman index.

The results are shown in Table 3. As expected, the long duration
of the Ibbotson and Sinquefield long-term indexes made these indices
much more volatile than the Shearson Lehman index. The 80:20 mix-
ture closely matches the index. The 8 on the Shearson Lehman index
is 0.97 with an « of 0.30. The composite index is a reasonable proxy
for a passive bond index fund.

We did one additional test. We have data from 1979 to 1988 on all
bond mutual funds that existed in 1979.° Although these funds may
have under- or overperformed an index fund, our proxy index ought
to be highly related to the average active fund. Table 3 shows the
results. The 8 of the 80:20 mixture was 1.01 with an « of 0.33. Thus,
the 80:20 mixture has a very similar pattern of return to actual bond
funds, but earned in this period an excess return. In subsequent
analysis, we will use the 80:20 mixture as a proxy for a passive bond
fund.

As shown in Table 4, the relationship between our proxy for a
passive bond fund and the S&P index is insignificant in both periods.
In the 1945-1964 period, the adjusted R? is 0.07 for the 80:20 mixture;
whereas in the 1965-1984 period, the adjusted R? is 0.03. Thus, it is
difficult to place much confidence in the « values.

If bond funds are unrelated to the S&P index, then it is the return
above the riskless rate that determines their a.” The return on the

6 See Blake (1992) for a detailed description of this data.

7 In the Jensen model, a zero correlation with the index means a zero 8. Thus, « is the return above
the riskless rate.
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bond proxy was 0.57 percent above the riskless rate in the first period
and —0.19 percent in the second. The magnitude of the o’s and excess
returns for bonds are much smaller than the magnitude of the o’s and
excess returns for other non-S&P assets. Thus, any effects of mutual
funds holding debt on the mutual fund o’s are likely to be swamped
by other influences. However, bonds do mitigate to a limited extent
the effect of other non-S&P assets. Although the performance of bonds
is unlikely to affect results in the Ippolito period, the reader should
be cautious about generalizing. Most studies analyze about 10 years
of data. We examined all 10-year periods in our sample. The average
a for bonds on the S&P index varied from —2.6 to +1.0. Most recent
studies have factor-analyzed stock returns in order to obtain a return
generating process. Unless some of the factors that are produced by
factor-analyzing equity returns are highly correlated with bond returns,
the average a on balanced funds could be heavily influenced by the
bond a.

2. Adjusting for Other Indexes

In the prior section we showed that inclusion of non-S&P assets in a
mutual fund portfolio would result in nonzero «’s, even if selection
of all assets was random. The magnitude of the impact is a direct
function of the fraction of non-S&P assets held. Since the fraction of
non-S&P assets held by a fund is correlated with many of the char-
acteristics of funds we wish to examine, it is important to control for
this effect. In this section, we will discuss how one can control for
the effect of non-S&P assets on mutual fund o’s.?

One way to view a mutual fund is as a combination of three port-
folios: one containing S&P stocks, one containing non-S&P stocks,
and one containing bonds. The return on the fund is a weighted
average of the return on the three portfolios. Management perfor-
mance is the extra return earned on the fund compared to holding a
combination of three passive portfolios with the same characteristics
as the overall fund. The measure of performance developed from this
approach can be considered a generalization of the Jensen measure
to encompass the situation where managers hold non-S&P stocks and

® The other way to control for the effect of the non-S&P assets is the multifactor approach of Lehman
and Modest (1987), Grinblatt and Titman (1989), Conner and Korajczyk (1991), and Jagannathan
and Korajczyk (1986), where the factors include bond factors. The disadvantage of this approach
is that the factors do not have passive portfolios that are actively traded in the market. Thus, an
investor would be unable to replicate this strategy.
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bonds.? It could also be considered a measure of performance given
a belief in a three-factor return generating process. If a passive port-
folio interpretation of the model is employed, one must consider
Costs.

Mutual fund returns are net of management fees and trading costs.
When utilizing indexes as proxies for passive portfolios, these costs
are not subtracted. The question that needs to be analyzed is how
much lower are the returns on passive portfolios after fees are deducted
relative to the indexes they duplicate. Institutional investors have
available passive S&P index portfolios and bond portfolios that almost
exactly match indexes after all fees and trading costs. For individual
investors, index funds such as the Vanguard funds match the index
within 25 basis points for the part of the fund not in cash. A number
of analysts argue that returns on small stock indexes are unattainable
by actual portfolio managers because of high transaction costs [e.g.,
Fouse (1989) and Stoll and Whaley (1983)]. Sinquefield (1991) exam-
ined the returns on the five passive small stock index funds with any
substantial history. He found that net of trading costs and management
fees, the passive funds earned 2 basis points per month more than
the particular small stock index they followed. The worst shortfall
was 12 basis points per month. Thus, even for small stocks, index
returns may well be reasonable measures of passive returns net of
costs, and a deduction of 25 basis points would be a generous adjust-
ment.

The return on an active fund relative to the return on the three
passive portfolios is

Ri— Re=a; + ﬂz‘M(RM — Rp) + B (R — Rp) + Bip(R, — Ry + e,

In this model,*® R, is the return on the S&P 500 index, Ry is the return
on a non-S&P equity index that has been made orthogonal to the S&P
index, R, is the return on a bond return index that has been made
orthogonal to both the S&P and the non-S&P equity index, 8, is the
sensitivity of portfolio 7 to the relevant index j, and e, is the residual
risk.

We will use two alternative proxies for the returns on non-S&P
stocks: the small stock index and a value-weighted index of all NYSE
stocks, each with the effect of the S&P removed. By orthogonalizing
(removing the effect of another index from) the non-S&P indexes,
we lose the interpretation of each index as the return on a passive

* The Jensen measure is usually stated with an equilibrium interpretation. Another interpretation is
that it is the extra return earned by a manager compared to the return on a combination of an index
fund and Treasury bills of the same risk.

10 This regression model is consistent with a multifactor asset-pricing model. In independent research,
Sharpe (1988) has developed a nine-index model based on asset classes to decompose investment
returns.

9
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Table 5
a’s for individual funds
Lo Mean
Slg?;g:; ot Mean small Mean
No. S&P stock bond

pos. Pos. Neg. Meana tvalue* g B B R?

A. 1945-1964 (115 firms)

1. Jensen 3 14 -11 .84
B. 1965-1984 (143 firms)

1. S&P (Ippolito uncorrected) 12 4 .81 .88
2. S&P (Ippolito corrected) 87 9 5 .61 56 .94 74
3. S&P and small stock 38 0 15 —-149 -211 94 021 .79
4. S&P and value-weighted

residual 47 1 11 —.81 —-1.25 .94 2.58 .78
5. S&P, small stock, bond 34 0 21 -159 -—235 94 021 013 .83
6. S&P, value-weighted

residual, bond 44 1 12 —88 —146 94 258 0.15 .83

The t-value is calculated using the cross-sectional correlation of &’s. The standard error of the mean
a is 1/N? times the sum of all the elements in the variance covariance matrix of the residuals. All
t’s in subsequent tables are calculated the same way.

fund. However, using orthogonalized rather than raw indexes does
not affect the explanatory power of a and does highlight the marginal
effect of non-S&P assets above that accounted for by the S&P index."
The portfolio used to generate a return on a passive debt portfolio is
the portfolio consisting of 80 percent intermediate government bonds
and 20 percent long-term corporate bonds orthogonalized to remove
any effects of the other two indexes. Orthogonalization is performed
by running a regression of the non-S&P index (e.g., the small stock
index) against the S&P index. A new index is created by using the
intercept plus the residual from this regression as the orthogonalized
small stock index. This new index captures both the mean effect and
the time-series impact of the effect.

Table 5 shows the average « in our sample for a number of different
definitions of passive portfolios. We present results for the single-
index case, the two-index case, and the three-index case. Jensen’s
results for the time period 1945-1964 are presented in part A of Table
5. Our new results and Ippolito’s results are presented in part B. Our
results on a corrected version of Ippolito’s sample are presented in
the second row of part B. While the corrections we make lower the
average « for mutual funds and lead to estimates that are not statis-
tically different from zero, they do not change the sign of the average
a. The corrections we made in his sample are of two types. In checking
his data, we found several errors. By far the most frequent error was

By orthogonalization we leave the 8 on the S&P index unchanged and the 8 on other indexes
captures the marginal impact of those indexes.

10
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the omission of the negative sign on individual observations of returns
with no corresponding misclassification of positive returns. Correct-
ing individual observations changed the average « from 0.81 to 0.38.
The second correction involved a slight redesign of the sample. Ippo-
lito selected all funds that met certain criteria in 1984 and also had
data or were formed from a fund that had data in 1965. Twelve of
these funds did not meet Ippolito’s criteria (e.g., no international
funds) in 1965. We formed our sample from all firms that met Ippoli-
to’s criteria at the beginning of 1965. By coincidence the sample size
was the same but 12 of Ippolito’s funds were replaced by different
funds. Actually drawing the sample correctly resulted in increasing
the 8 from 0.38 to 0.61, which is still below Ippolito’s estimate of
0.81. Also note the low #value that occurs, in part because of the
change in «, but also because we corrected ¢’s for cross-sectional
correlation and heteroskedasticity.?

Once we account for non-S&P stocks or bonds, the a’s become
negative and the results are similar to Jensen’s results. Using any of
the two-index or three-index models, the average « is negative. The
a’s involving the small stock index are significantly different from
zero at the 1 percent level; more than two thirds of the funds have
negative o’s; and the number of negative o’s that are significantly
different from zero at the 5 percent level far exceeds the number of
a’s that are positive and different from zero at the 5 percent level. In
computing the #-statistics for the o’s, the standard error of the mean
a was computed taking into account the cross-sectional correlation
among o’s. The variance of the average «a is the vector of proportions
(each equal to 1/N) times the variance-covariance matrix of residuals
times the vector of proportions. All subsequent #-statistics on «’s
were computed in this way. The pattern and significance of the «’s
are further evidence that Ippolito’s results are due to the relative
performance of alternative classes of securities rather than the ability
of managers to select superior securities from any class.

Since in subsequent analysis we will feature the o’s from the three-
index model with the small stock index as one index, a few additional
comments on this formulation are in order. The F-ratio shows that
the addition of the index for non-S&P stocks and bonds improves the
explanatory power of the equation. In addition, a substantial number
of the sensitivities are significant. In the three-index model using the
small stock index, 73 sensitivities are significant for the small stock
index and 52 for the bond index.

All studies that employ multiple indexes have a potential problem:
by using multiple indexes, they may fail to attribute to management

12 We made this replacement since Brown et al. (1992) have shown survivorship bias can be a serious
problem in this type of study and Ippolito’s sample has a potential survivorship bias.

11
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the element of good performance associated with superior sector
selection. This is true of our study as well as those of Grinblatt and
Titman (1989), Lehman and Modest (1987), Jagannathan and Korajczyk
(1986), and Conner and Korajczyk (1991). In our study, given the
performance of the indexes, the main concern is the split between
S&P equities and non-S&P equities. We will present evidence that
shows that investors in 1964 had information that would allow them
to determine which funds would have significant small stock expo-
sure. Furthermore, we will show that managers did not successfully
time changes in the relative performance between S&P and non-S&P
equities. Since at the beginning of the period the investor could
duplicate the small stock strategy of any firm with an index fund, and
since, as we show, fund management did not improve performance
by changes in small stock strategy within the period, we believe the
intercept from the multi-index model is the relevant measure of per-
formance.”

To examine whether an investor could determine the sector selec-
tion of the funds in 1964, we examined the fund descriptions and the
stock holdings reported in Wiesenberger in 1964. While the policy
description is subjective, it is clear that the majority of the funds with
very high (positive) small stock sensitivity were funds that had a
policy of investing in high technology, high growth stocks. On the
other hand, the funds with low small stock sensitivity tended to be
funds that had been established for a longer period of time and stated
their objectives as holding larger well-established companies. We
computed the percentage of the stock portfolio held in non-S&P
stocks as of 1965 for the 10 funds with the largest and the 10 funds
with the smallest sensitivity to small stocks. For the funds with high
positive sensitivity to small stocks, 56 percent of the stock portion of
their portfolio consisted of non-S&P stocks; while for the low sen-
sitivity group, the proportion of non-S&P stock was only 17 percent.
These numbers were computed from Wiesenberger reports and thus
were data that were available to any investor.* Clearly, the investor
could have known in 1965 which funds were holding non-S&P equi-
ties.

In order to examine the fund managers’ ability to sector select, we
compared their exposure in periods of good and poor small stock

13 An argument could be made that, while the investor could have matched the funds with passive
portfolios, fund management should get credit for showing the investor the way. This is a difficult
problem and one that is more general than this study. As an analogy, should the manager of a
utility fund who buys exclusively utility stocks be judged against the performance of utility stocks
or against the S&P index? We believe the appropriate benchmark is utility stocks, but that gives
the manager neither credit (or discredit) for choosing that sector of the market. Having expressed
our opinion, we leave the final resolution of this point up to the reader.

14 We do not repeat these numbers for later years because Wiesenberger stopped reporting portfolio
composition and other sources are not available until after our period.
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performance. Our sample contained five years in which small stocks
underperformed large stocks. If managers are sector timers, and have
forecasting ability, then the sensitivity to small stocks should decrease
in the years when small stocks did poorly. To test this, we estimate
a separate small stock sensitivity measure (small stock 3) for the years
in which small stocks did poorly. This procedure, which employed
a zero-one dummy variable to estimate the new slope, is analogous
to the Merton-Henriksson [Henriksson and Merton (1981)] proce-
dure, except that the switching is between S&P stocks and small stocks
rather than between stocks and Treasury bills. Our procedure is also
similar to that followed by Jagannathan and Korajczyk (1986). If man-
agers are successful timers, then the differential 8 for years when
small stocks did poorly should be negative. In fact, for our overall
sample, only 44 out of 143 were negative, indicating some slight
tendency for rotation into small stocks to take place at the wrong
time. It is possible that timing was only relevant for those funds that
had high sensitivity to small stocks. For the 10 percent of the firms
with the largest small stock §’s, seven had positive differential 8’s and
seven negative. One was significantly positive at the 5 percent level
and none significantly negative. For the top 20 percent of the firms
ranked by small stock 8’s, the numbers are 14 positive and 15 negative
with 1 significantly positive. These results lead us to believe that
management has shown no ability to time the small stock effect. Given
the ability of investors to identify the funds with significant non-S&P
exposure and the lack of timing demonstrated by these funds, we feel
our multi-index approach is appropriate.

Table 6 shows the performance of managers when mutual funds
are classified in various ways. These classifications were used by Ippo-
lito and are included here because they provide additional evidence
on the performance of funds and the linkage between performance
and portfolio composition. Ippolito in his analysis eliminated 15 funds
because the 8 in the first 10 years differed from the 8 in the second
10 years, and we did not eliminate them. We repeated the test he
used to determine changing 8 with the corrected sample. Only two
firms were eliminated using his procedure. The difference arose
because the data for the other firms he eliminated generally had
substantial data errors. We included these firms, although eliminating
them would not affect our results.”

15 We utilized a different procedure for analyzing the effect of changing 8. The percentage in common
stock is highly related to 8. In addition, firms that change their investment policy would be expected
to change their sensitivities. Thus, we formed a sample that eliminated those firms with a change
in policy (the exact method is discussed later in the text when we discuss Wiesenberger classifi-
cations) or changed the percentage invested in common stock by more than 50 percent. This
eliminated 44 firms. We repeated all the tests and the results were substantially unchanged. Hence,
we only report the results for the full sample.
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The first classification is 8. The @ ranges used in this table are
identical to those used by Ippolito. All numbers in the table except
for t-values are simple averages across the included funds. The f-val-
ues were calculated by the method described in discussing Table 5.
Examining the one-index model shows that « is positively related to
B. This pattern is what should be expected given that non-S&P stocks
generally have higher 8’s. Ippolito found no relationship between a
and @ when he used a single-index model. The difference is due to
data errors in Ippolito’s sample. A sign error (which was always a
negative return recorded as positive) increases the a. In addition, it
lowers 8. Thus, the sign errors in Ippolito’s sample were concentrated
in the low f category. When the three-index model is utilized, the
pattern disappears. Adding the additional passive portfolios signifi-
cantly increases the explanatory power. In addition, the sensitivities
to the non-S&P indexes are sensible. The sensitivity to the small stock
index increases as the S&P 8 increases. Mutual funds with high S&P
B have high exposure to small stocks. Likewise, the exposure to bonds
decreases as the S&P B increases.

The second categorization we utilized is percent of the funds’ assets
invested in common stock. We utilized the average percent over 20
years. We adopted Ippolito’s categories. For the one-index model,
the greater the percent in common stock, the greater the a. When
the three-index model is examined, the relationship disappears. The
B’s on the other indexes show why. The small stock 8 increases with
percent in common stock and the bond 8 decreases.

The third section of the table examines performance by objective
and policy as reported by Wiesenberger. Four categories were used.
First, firms’ investment policy was used to divide funds into groups
that either invest only in common stock or as a policy invest in bonds
and common stock (balanced). Within the common stock category,
we further classified firms according to their stated objective. A num-
ber of firms changed their policy or objective over the 20 years. If the
firm changed its policy from common stock to balanced or the reverse,
it was excluded from this part of Table 6.'¢ Further, if it changed its
objective more than just to an adjacent category or was not in the
same category for at least 14 of the 20 years, it was excluded. These
procedures led to 27 firms being excluded.

When examining the one-index model, the « declines as the cat-
egory becomes less aggressive. When three indexes are used, the
pattern is reversed for the common stock funds. The pattern of sen-
sitivities is as expected. Sensitivity to the S&P index declines uni-

16 Three firms that should have been discarded by this criteria were not. They were listed in a different
category their first two years. However, the percent in equity was of the same magnitude in these
years so that we judged the policy was not changed but that the category change was to reflect
practice more accurately.
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formly as the fund’s objective becomes less aggressive. The small
stock 8 declines and the bond 8 increases as the fund’s objective
becomes less aggressive. Thus, the Wiesenberger objective seems to
describe fund behavior accurately on average.

3. Market Efficiency Turnover and Expenses

The basic idea underlying the Grossman (1976) and Grossman and
Stiglitz (1980) view of efficiency is that informed investors earn a
sufficient amount to just compensate for the cost of information gath.-
ering. High expenses do not necessarily imply inferior performance,
even after expenses have been deducted. Ippolito’s article has received
much attention because he found no relationship between turnover
or expenses and performance net of expenses. This was different than
most prior studies and lent strong support to the Grossman view of
efficiency.

In this section, we reexamine this question after adjusting for the
effect of non-S&P assets. We will examine the relationship between
performance and three cost variables: expense ratios, turnover, and
load costs.

Recall that mutual fund returns are measured after the deduction
of expenses and costs associated with turnover, but before any costs
to the investor associated with load charges. Because of the way
returns are calculated, load costs should have a different impact on
performance statistics than the other costs. Let us start by examining
expense ratios and turnover. Expenses are incurred or portfolios
changed in an attempt to increase performance. If mutual funds invest
money efficiently, there should be no relationship between perfor-
mance (a) and either expense ratios or turnover. Table 7 shows the
relationship between performance and both turnover and expenses.
Part A of Table 7 divides the funds into quintiles by expense ratios.
Equally sized quintiles are formed on the basis of average expense
ratios for each fund and the a for each quintile is displayed.'” In
addition, we ran a cross-sectional regression between the a on each
fund in the sample and their average expense ratio. When a single-
index model is employed, there is no statistically significant rela-
tionship between performance and expense ratios. When we examine
the three-index model, the results change. There is a statistically

7 Ippolito treated each year’s expense ratio separately. There are two reasons why we emphasize
average rather than year-to-year data. First, there is very little year-to-year variation in expenses.
The high expense firms are high throughout and the low are low throughout. Second, there is a
fair amount of latitude concerning when expenses are charged and mutual funds time expenses
to smooth performance. For example, management fees can and are deferred in years of relatively
poor performance. An extra firm was included in each of the three middle quintiles.
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Table 7
Effect of average expenses and average turnover on a

A. Quintiles by expense ratios

Single-index’

Group Average expenses a t? Bawr R

High 912 < E < 2.020 0.06 0.06 1.01 .60

2 753 < E < 0.912 1.22 0.90 0.93 .69

3 680 < E < 0.753 1.10 1.08 091 73

4 590 < E < 0.680 0.28 0.34 0.92 .79

Low E < 0.590 0.33 0.47 0.92 .86

Three-index?

Group Average expenses a t Bar Bus Bs R
High 912 < E < 2.020 —3.87 —356 1.01 40 -.07 .76
2 753 < E< 0912 —1.68 —2.34 0.93 27 23 .83
3 680 < E < 0.753 —0.69 —0.86 091 17 .16 .82
4 590 < E < 0.680 -1.19 —-1.93 0.92 13 .18 .86
Low E < 0.590 —0.59 —0.89 0.92 .08 13 .89

B. Quintiles by turnover

Single-index

Group Average turnover a t? Bewr Ry

High 72% < T < 162% 75 46 1.05 69

2 51% < T< 72% 75 49 0.98 .68

3 34% < T< 51% .35 .30 0.93 74

4 22% < T < 34% .64 .69 0.87 .76

Low T< 22% .58 93 0.86 .81

Three-index

Group Average turnover « t, Baer Bus Bs R
High 72% < T < 162% —2.21 —-1.94 1.05 .30 —.03 .80
2 51% < T< 72% —1.87 —1.60 0.98 26 —.01 .79
3 34% < T< 51% —-2.17 —3.39 0.93 24 14 .85
4 22% < T< 34% —1.11 —2.11 0.87 15 34 .86
Low T< 22% —0.58 —1.49 0.86 .10 .20 .88

The one-index model regresses excess returns of funds on the excess return on the S&P.
t, refers to the t-statistic on a.

The three-index model regresses excess fund returns on the excess returns on the S&P, the excess
returns on the small-stock index orthogonalized on the S&P, and the 80:20 bond index orthogo-
nalized on the S&P and small stock index returns.

significant relationship between « and expenses (#-values of —7.12)
and a relationship that can clearly be seen by examining the quintiles.
Higher expenses are associated with poorer performance. Manage-
ment does not increase performance by an amount sufficient to justify
higher fees. Examination of the individual sensitivities to each of the
three indexes shows why the results are different for the single-index
model. High expense funds tend to be more sensitive to (place more
money in) small stocks and less in bonds than do low expense man-
agers. However, they underperform what an investor could earn by
allocating his or her funds to three passive portfolios. When a single-
index model is used, this relationship between performance and

17
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Table 8
Performance of load and no-load funds
Num- From one-index model! From three-index model?
ber a ty Bissr Riy a ty Bisar Bss Bs Ry
Load 90 48 .49 92 74 —-1.55 —2.38 92 .19 .19 .84
No load 19 .86 .78 96 72 —0.84 —0.89 .96 17 .01 .81
Switch 33 .84 .56 97 72 —-217 —3.30 97 .30 .05 .83

One fund, State Street, was not classified by Wiesenberger.
! ¢, refers to the t-statistic on a.
2 The one-index model regresses excess returns of funds on the excess returns on the S&P.

expenses is obscured by differences in the investment philosophy of
funds. This is the same phenomenon we saw earlier when we exam-
ined the relationship between a and 8 in the single-index model.

When we examine turnover, we find the same type of results,
although the relationships are not nearly as strong. With the one-
index model, performance appears to be very weakly positively related
to turnover. With the three-index model, the relationship between
performance and turnover becomes negative and significant at the 5
percent level using a two-tailed test. Management does not earn
enough excess return to compensate for the full cost of increased
turnover.

Our principal test relating performance to either expenses or turn-
over used the average values for expenses and turnover because there
was little variation in year-to-year values. Although we do not have a
long history on turnover, we have 20 years of expense ratios. Since
Ippolito examined yearly values, we performed a test on yearly values
for expenses to be more comparable with his tests. Each year we
regressed a plus the residual for each firm on the yearly expenses for
the firm. Of the 20 slopes, 15 were negative and 10 significantly so.
Estimating the standard deviation of the mean of the slopes, using
the 20 observed slopes, and testing for the difference of the average
slope from zero, produced a t-value of —3.28, which is highly sig-
nificant.

The last cost we examine is the load charge on funds. Since the
load cost of purchasing funds is not deducted in calculating returns,
load funds need a higher a in order to be an attractive investment.
In fact, as seen in Table 8, load funds have a lower a whether the
single-index or three-index model is used. There is no evidence in
the data that mutual funds that charge a load compensate investors
for the added cost.

Having examined the relationship between performance and aver-
age expenses, average turnover and load, we now examine whether
funds change these in response to performance. One view of mutual
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Table 9
a in two 10-year subperiods and percent change in expenses from earlier subperiod to
later (deciles sorted by a during 1965-1974)

1965-1974 1975-1984 % change
Deciles a a in expenses
Low —5.22 —4.37 34.1
2 —2.71 —2.68 34.9
3 —2.01 —2.59 34.2
4 —1.40 —2.02 22.2
5 —-1.03 0.18 16.6
6 —0.56 —1.98 27.6
7 0.05 —0.48 16.4
8 0.64 —0.98 17.2
9 1.54 -1.26 17.4
High 3.97 —-1.68 94

fund expenses is that mutual fund managers charge what their per-
formance justifies. A large portion of expenses are under the control
of managers. That is, they are expenses to a fund’s shareholder but
they are set by and controlled by management. Successful managers
can raise their fees and unsuccessful managers may have to lower
them. To examine this question, we divided the sample into two 10-
year periods (Table 9). In the first 10-year period, we calculate a from
our three-index model, rank the firms by «, and divide the sample
into 10 equally sized groups. The last column shows the percentage
change in average yearly expenses from the first 10 years to the last
10 years for each of our groups. The percentage increase in expenses
declines almost linearly, with an increase in performance. Thus, the
table does not provide evidence of expenses being changed in rela-
tionship to past performance.®

Another way to test the hypothesized interrelationship between
expenses and performance is to examine performance over time. If
expenses are just sufficient to eliminate the excess return due to being
informed, then performance should be unpredictable. To test this,
we used the same deciles ranked by « in the first 10 years. For these
deciles, we calculated the average a in the second 10 years. This is
shown in the second column of Table 9. A rank correlation test is
highly significant. In addition, a regression of « in the second period
on a in the first period is significant at the 5 percent level. Thus,
historical performance of managers is somewhat predictive of future
performance and superior performance is not simply a reward for the
cost of obtaining information.*

1# The results are consistent with expenses having a fixed and variable component and, thus, average
expenses increasing for firms with relatively poor performance.

1 The significance is heavily dependent on the poor « for the first category so that the reader should
be somewhat cautious concerning these results. The results may indicate simply that there is
consistency in a set of inferior managers. The predictability might also simply reflect differences
in expenses across categories.
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Table 10
Unique return switches'
minus average unique

Time return nonswitches
-7 +1.22

-6 -191

=5 —3.17

—4 —1.88

-3 —0.61

-2 0.78

-1 0.72

+1 —2.54

+2 —0.42

+3 —4.00

+4 0.66

+5 2.22

+6 —3.38

+7 1.60

The data is lined up in event time and is arranged such that the year in which the switch occurred
is taken to be +1. The unique return is non-index-related return; that is, in the regression y = &
+ Bx + ¢, the unique return is a + e

As a final test, we examined the performance of funds around the
time they changed from load to no-load funds. Since load fees are a
sales charge and unrelated to the costs of security analysis, we would
not expect to see this change affect performance. Table 10 shows the
non-index-related unique return for all funds that switched from load
to no-load compared to the average non-index-related return for the
funds that did not switch. Data is arranged in event time. To obtain
the entry for —1, we calculate for each switching fund the difference
between its unique return in the year before the switch and the
average unique return for all nonswitching funds in the same year.
The figure in the table is the average of this number across all 33
funds that switched. The data for +1 is the year in which the switch
took place. The data around the switch do not present a clear pattern.
There is a slight tendency for funds that switched to do slightly better
than the average fund in the two years before the switch and to do
worse in the few years after the switch. As shown in Table 9, funds
that charge a load fee and funds that switched did worse for investors
than funds that have been no load over a long period of time.

4. Conclusion

Market efficiency is one of the major paradigms of financial economics.
Modern theories of efficiency argue that informed investors in an
efficient market will earn just enough to compensate for the cost of
obtaining the information. Mutual fund managers are commonly
viewed as the prototype of informed investors. Ippolito (1989) found
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that mutual funds earned a positive a before load charges and that
fund performance was unrelated to expenses and turnover as pre-
dicted by efficiency arguments. In this article, we show that Ippolito’s
results are due to using a metric that did not appropriately account
for the performance of non-S&P assets. More specifically, when the
performance of non-S&P assets is appropriately accounted for, Ippoli-
to’s findings are reversed and the results are consistent with prior
literature. Mutual fund managers underperform passive portfolios.
Furthermore, funds with higher fees and turnover underperform those
with lower fees and turnover. Finally, funds do not adjust expenses
over time to reflect their performance.

Ippolito was incorrect in stating that mutual fund performance
provides evidence in support of the Grossman view of efficient mar-
kets.
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