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There is overwhelming evidence that, post expenses, mutual fund managers on average
underperform a combination of passive portfolios of similar risk.! The recent increase in the number
and types of index funds that are available to individual investors makes this a matter of practical
as well as theoretical significance. Numerous index funds, which track the S&P 500 index or various
small-stock, bond, value, growth, or international indexes, are now widely available to individual
investors. These same choices have been available to institutional investors for some time. Given
that there are sufficient index funds to span most investors' risk choices, that the index funds are
available at low cost, and that the low cost of index funds means that a combination of index funds
is likely to outperform an active fund of similar risk, the question is, why select an actively managed
fund?

An investor could rationally select an actively managed fund if he or she had the ability to
select a fund that outperforms the average fund by a sufficient amount to beat a passive portfolio.2
The principal study to find results that might support this view is that of Hendricks, Patel and
Zeckhauser (1993), who find a "hot hands" effect in short-term predicted returns. Brown,
Goetzmann, Ibbotson and Ross (1992) have shown that survivorship bias can produce an appearance
that performance is predictable even when there is no predictability and discuss the results of the
Hendricks, Patel and Zeckhauser study in this context.

This paper examines mutual fund predictability for common stock funds, using a sample free
of survivorship bias, and measures performance using risk-adjusted returns. We reconfirm the hot
hands result that high return can predict high return in the short run. Like Hendricks, Patel and
Zeckhauser, we find that this is a short-run phenomenon. However, using risk-adjusted returns to
rank funds, we find that past performance is predictive of future risk-adjusted performance in both
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the short run and longer run. Furthermore, when we utilize modern portfolio theory (MPT)
techniques to allocate capital among funds, we can construct a portfolio of funds based on prior data
that significantly outperforms a rule based on past rank alone and that produces a positive risk-
adjusted excess return. In addition, we demonstrate the improvement in performance using MPT by
selecting a combination of actively managed portfolios that has the same risk as a portfolio of index
funds but has higher mean return. While consistent with past studies, our study finds that expenses
account for only part of the differences in performance across funds. We find that there is still
predictability even after the major impacts of expenses have been removed. Throughout our study
we are able to construct portfolios of funds that have small but statistically significant positive risk-
adjusted returns during a period where mutual funds in general had negative risk-adjusted returns.

The paper is divided into six sections. In the first section we review the literature. In the
second section we discuss our sample selection. This is followed by a section discussing how
performance is evaluated and a section discussing our results. In the fifth section, we examine

expenses and performance. The last section contains the conclusion.

I. REVIEW OF LITERATURE

Many of the mutual fund studies have briefly looked at predictability of performance as part
of a larger study of mutual fund performance. These include Elton, Gruber, Das and Hlavka (1993),
Blake, Elton and Gruber (1993), Lehmann and Modest (1987), and Grinblatt and Titman (1989).
Recently, however, there have been several articles that have directly examined persistence in mutual
fund performance. These include Grinblatt and Titman (1992), Hendricks, Patel and Zeckhauser
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(1993), Carhart (1994), Malkiel (1994), and Brown and Goetzmann (1994).

Several issues are present in these studies. First, as Brown, Goetzmann, Ibbotson and Ross
(1992) show, survivorship bias causes an appearance of persistence even when none exists, and there
is substantial potential for survivorship bias in common stock mutual funds (see Elton, Gruber and
Blake (1995)). As the authors of the studies recognized, this affects the results reported in Lehmann
and Modest (1987) and Grinblatt and Titman (1989) and the results for the larger of the two samples
in Blake, Elton and Gruber (1993). Second, results are not always risk adjusted (see Malkiel (1994)
and Hendricks, Patel and Zeckhauser (1993)), or when they are risk adjusted, the technique used is
often inappropriate. For example, one technique that is used by several authors to adjust for risk is
to regress returns on a portfolio composed of the top-performing funds, or the difference in return
between portfolios of the top- and bottom-performing funds, on a set of indexes and to use the
intercept from this regression as a measure of superior performance. The problem with this proce-
dure is that the characteristics of the top-performing funds change significantly over time.? In some
periods, small-stock funds do best; in other periods, growth funds do best. This implies that the
sensitivity of the portfolio of top-performing funds with a single- or multiple-index model is tempo-
rally unstable, and therefore a time series estimate of the intercept on the portfolio is meaningless.

A number of other important issues have not been discussed in prior studies. First, authors
have not directly addressed the fundamental question of whether a portfolio of actively managed
funds can be constructed that beats index funds. Second, how much of the difference in stock fund
performance is simply due to expenses? Blake, Elton and Gruber (1993) find that, for bond mutual
funds, a regression of risk-adjusted performance (alpha) on expenses has a slope of about minus one

and an insignificant intercept, implying each percentage-point increase in expenses lowers
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performance by about one percentage point, and that underperformance is primarily due to expenses.
Given the great divergence in stock fund expenses, do those expense differences explain
performance differences? Third, can any of the tools of modern portfolio theory be used to select a

portfolio of mutual funds that will outperform index funds?

II. SAMPLE

To examine predictability, it is important to construct a sample that is free from survivorship
bias. The necessity for this has been pointed out by Elton, Gruber and Blake (1995) and Brown,
Goetzmann, Ibbotson and Ross (1992). Failing to account for survivorship bias can introduce the
appearance of predictability when none exists. We designed a sample that is free from survivorship
bias.

Our initial sample consisted of all funds that were categorized as "common stock" funds in
the 1977 edition of Wiesenberger's Investment Companies and that had $15 million or more in total
net assets under management at the end of 1976.* We excluded from this sample restricted funds.
There were two types of restricted funds. The first type, called "variable annuities" (like CREF),
were listed in Wiesenberger but were primarily available through insurance plans. We eliminated
these because their purchase was usually tied to an insurance product. The second type was restricted
as to purchaser (e.g., a fund that could only be held by Lutherans). These were excluded because a
general investor gould not purchase them. After excluding funds with less than $15 million in assets
and the restricted funds, 188 funds remain in our sample. All 188 are followed from 1977 to the end
of 1993, through name changes and mergers. Thus, our sample is free of survivorship bias.
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Having determined our sample, we then collected returns for the funds. We calculate return
for each fund on a monthly basis. In calculating return, dividends are assumed to be used to purchase
additional shares in the fund at the reinvestment net asset value (NAV) that is available to
shareholders of the fund. This is the assumption made by Morningstar and Investment Company
Data, Inc. (ICDI) in constructing their databases.

For funds that existed over the entire period, returns were supplied by ICDI. For funds that
ceased to exist, returns were calculated from data supplied by Interactive Data Corporation (IDC),
supplemented by information from the funds themselves. Merge terms (e.g., merge ratios) were

obtained from the funds themselves.’

III. MEASUREMENT OF PERFORMANCE

In order to measure and compare performance, it is necessary to adjust for the risk of the
fund. This is illustrated in Elton, Gruber, Das and Hlavka (1993), where they showed that failure to
include an index of firm size as a risk index leads to a substantial overestimate of the performance
of funds that hold small stocks and an incorrect inference concerning average performance. In the
past, we have used a three-index model, including the S&P Index, a size index and a bond index, to
capture the relevant characteristics of performance. In this paper, we continue to employ these
influences, but we introduce one more index to account for the performance of growth versus value
stocks. This new index has been added because of the establishment of a number of mutual funds
that state either growth or value as an objective and because the growth and value distinction is
highly correlated with book-to-market ratios, which have been shown by Fama and French (1993
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and 1994) to be empirically important in explaining common stock returns. A failure to account for
this influence might result in our confounding the temporary performance of a type of fund (e.g., a
"value" fund) with management skill. We have made one additional change to the performance
model employed in Elton, Gruber, Das and Hlavka. In that article, the size index was orthogonalized
with the S&P 500 Index. In this article, we measure size as the differential return between a portfolio
of small stocks and large stocks, and we measure value or growth as the differential return between
a portfolio of growth stocks and a portfolio of value stocks. Using differential returns has two
benefits. First, this method produces indexes that are almost completely uncorrelated with each
other. Second, the impact of these indexes on risk-adjusted performance is easy to understand, since
they are zero-investment portfolios.

In this paper, a funds risk-adjusted performance is based on the intercept (a,) from a four-

index model. The model is

R, = ai * ﬁiSP RSPt * ﬁiSL RSLI * 61‘GV RGVt * ﬁiB RB! * eit (1)

it

where

1. R, is the excess return on fund i in month ¢ (the return on the fund minus the thirty-day T-bill

rate);

2. Rgp, is the excess return on the S&P 500 Index in month ¢



3. Ry, is the difference in return between a small-cap and large-cap stock portfolio based on

Prudential Bache indexes in month #;¢

4. Ry, 1s the difference in return between a growth and value stock portfolio based on

Prudential Bache indexes in month ¢;

5. Rj, is the excess return on a bond index in month ¢, measured by a par-weighted combination

of the Lehman Brothers Aggregate Bond Index and the Blume/Keim High-Yield Bond

Index;’

6. B is the sensitivity of excess return on fund i to excess return on index k (k=SP, SL, GV,
B);

7. €, 1s the random error in month 7.

We distinguish between two time periods: the period where we rank and select funds (the
"selection period") and the period following the selection period, where we evaluate our selections
of funds (the "performance period"). We use equation (1) to calculate both one-year and three-year
risk-adjusted performance measures, which we will refer to as "alphas." The way alphas are
calculated depends on which of the above two periods is being considered.

In order to calculate alpha in the selection period, we first calculate betas using three years
of data. For example, if we were selecting funds on January 1, 1980, we would use the three years
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of data beginning January 1, 1977 through December 31, 1979 as our selection period to calculate
betas. If we were ranking on one-year alphas as of January 1980, we would estimate equation (1)
over the prior three years and add the average monthly residual during 1979 to the estimated value
of g; to get a one-year alpha. If we were ranking on three-year alphas as of January 1980, we would
simply use the value of a;, estimated over the prior three years, for a three-year alpha.

The alphas in the performance period were computed over each fund's full history if the
fund existed over the full time frame, or through the month of merger or policy change, if the fund
merged or changed investment policy. The alpha in the performance period is the value of a,plus the
average of the monthly residuals over the performance period. For example, if the performance
period is one year, the alpha in the performance period is the overall g, plus the average monthly
residual during one year. If a fund that merges or changes policy is selected, the alpha in the perfor-
mance period is a weighted average of the alpha and residuals on the selected fund through the
month of merger or policy change and the average alpha plus average residuals on the surviving
funds for the remaining months in the evaluation period. This is the return that would be earned by
an investor who buys a fund at random from the population of funds that exist since 1977 if the fund

they own merges or changes policy.®

IV. RESULTS

The first set of results involves ranking funds into ten deciles each year according to a
measure of past performance and then observing how well the deciles perform in subsequent periods.
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Does past performance (ranking) contain information about performance in future periods? While
we start by examining whether ranking tends to be preserved over time, we quickly turn to questions
about whether information in the extremes of the ranking is both economically and statistically

significant.

A. Ranking Results

The funds ranked at each point in time are the funds available for purchase at that point in
time. If a fund merges or changes investment policy (is no longer classified as a "common stock"
fund) prior to or at that point in time, it is not a candidate for selection.

Each column of Table 1 and Table 2 shows the average risk-adjusted excess return
(performance alpha) realized in subsequent periods when mutual funds are ranked and placed in
deciles using a particular criterion. The column headings show the criteria used to rank funds. "Total
return” is ranking on annual total return calculated for one-year selection periods; "3-year alpha” is
ranking on three-year selection alpha; "1-year alpha" is ranking on one-year selection alpha; "t
alpha" is ranking on three-year selection alpha divided by the standard error of three-year selection
alpha (the t-value of the intercept in equation (1) using a three-year selection period).

Let's examine whether information about past ranking tells us anything about future ranking.
Table 1 presents the results where performance alphas are calculated over three-year periods and
reported as average monthly risk-adjusted return. The first four columns present results when we do
not further restrict the group of funds being ranked. Note that except for total return, any other
ranking criterion studied (three-year selection alpha, one-year selection alpha, or t-value on three-
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year selection alpha) leads to a rank correlation coefficient that is significant at the 1% level.
Ranking by total return is significant at the 10% level. We used two rules for eliminating certain
funds from our sample to study the impact of elimination on the usefulness of rankings. First, we
eliminated funds for which our risk model had low explanatory power in the selection period
(adjusted R* below 0.8). We felt that funds for which the model fit poorly in the selection period
might be less predictable in subsequent periods. Eliminating these funds had very little effect on the
ranking results, but did improve the performance of the upper and lower deciles. Second, after first
eliminating funds with low adjusted R? from the resulting reduced sample we ‘eliminated funds with
high expenses (funds in the top decile of expense ratios in the reduced sample) to see if we were only
picking up differences in expenses rather than differences in management performance. This had
almost no effect on the rank correlations but improved average risk-adjusted returns and dramatically
improved the risk-adjusted returns for the lowest deciles.

Figure 1 plots expenses by decile when funds are ranked on three-year alpha. Figure 1
shows that expenses are high in the low decile when we eliminate the 10% of the funds with the
highest expenses. Expense differences are minimal across all deciles, although the lowest decile has
slightly higher expense ratios than other deciles. Thus, while high expenses cause common stock
funds to be in the lowest performance decile, they do not explain ranking across other deciles.

Table 2 presents the same analysis where average performance alpha (excess return) is
measured for a period of one year after the rankings. The major difference between Table 2 and
Table 1 is that, when using the one-year performance evaluation period, ranking techniques
involving one year of past data generally perform much better than ranking techniques involving
three years of past data. Total return provides the best ranking technique (as opposed to risk-adjusted
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return), although, as we will see shortly, it does not do as good a job at forecasting the tails of the
distribution.

Comparing Table 1 and Table 2 shows that deciles formed on the basis of total return are
highly correlated with future performance alpha when performance alpha is measured over a one-
year period, but the relationship deteriorates when future performance alpha is measured over three
years. This is similar to the result in Hendricks, Patel and Zeckhauser (1993). However, when
ranking is done on a risk-adjusted basis, the predictability is increased when performance is

measured over the longer (three-year) period.

B. Performance Results Using Ranks

While the preservation of rank across time is interesting, of perhaps more practical
significance is an answer to the question, "Can information about past performance help earn a
positive alpha in the future?" Table 3 and Table 4 repeat the post-selection performance alphas
shown in Tables 1 and 2 for the average fund and for deciles 1 and 10, and present the statistical
significance of some differences. Table 3 presents the results for a three-year holding period, while
Table 4 presents the one-year holding period results.

We start by examining the section of Panel A labeled "full sample." Starting with the
predictions based on selection alphas computed over the previous three years, we find that the top
decile (decile 10) produces a positive excess return of 0.9 basis points per month if it is held for the
following three years, while the bottom decile produces an excess return of -43.7 basis points per
month. An investor selecting an equally weighted average of the funds in the top decile earns a
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positive (albeit tiny) excess return in an environment where most funds (and the average fund)
earned a large negative excess return.

It is interesting to examine the performance of the top-ranked decile (portfolio) compared to
both the bottom-ranked decile and the average fund.® However, to see if these differences are
statistically significant, differences in the mean return in each decile can be computed each year and
a t-test performed for differences of the mean from zero. The results of this type of test are recorded
in Panel B. In addition, we can examine the number of time periods (out of a possible 12 times) that
decile 10 (the top decile) outperforms decile one (the bottom decile) or the average fund. This is
done in Panel C. In interpreting this panel, it is useful to know that the chances of one decile having
a higher estimated alpha 11 out of 12 times if the deciles being compared have the same true alpha
is less than 1%; 10 out of 12 times is statistically significantly different from zero at the 2% level,
and 9 out of 12 times is statistically significantly different from zero at the 6% level.

Returning to our analysis of ranking on three-year selection alpha, we see that selecting the
top decile is better (at the 1% significance level) than selecting either the bottom decile or the
average fund. It also outperforms the bottom decile 11 times and the average fund 9 out of 12 times.

If we forecast three-year performance alphas using the past-one year selection alpha rather
than the past three-year selection alpha, we find results which are perhaps slightly improved. The
top decile goes up slightly in return from 0.9 basis points to 1.5 basis points per month. This is an
improvement, though the bottom decile also improves by about 4 basis points. The differences in
risk-adjusted return between the top decile and either the bottom decile or average fund continues
to be significant at the 1% level.

When we rank by #-value of the three-year selection alpha, the return on the portfolio of the
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top-decile funds is higher and is equal to 2.3 basis points per month. The differences in performance
between the top decile and the average or bottom deciles are statistically significant at the 1% level.
Here the top decile outperforms both the bottom decile and the average fund 12 out of 12 times.

The final selection metric we examined was total return in the year preceding the prediction.
Unlike the cases with the other selection metrics, when we form deciles on total return we get a
negative performance alpha over the following three years. While the top decile outperforms both
the average fund and the bottom decile, differences from the average fund are no longer statistically
significant.

The next section of the table examines results when we have eliminated all funds in the
selection period with an adjusted R? less than 0.8 on our four-index model. In all cases the risk-
adjusted excess return on the top decile increases. It increases by a much smaller percentage for
rankings on #-values, probably because the funds with low adjusted R?s also had large standard errors
and so were unlikely to be in the top decile for the #-value criterion when the full sample was used.
When we discard funds with adjusted R? less than 0.8, the risk-adjusted return for the average fund
also increases, indicating that funds with low adjusted R? tended to have negative risk-adjusted
performance.

The last panel of Tables 3 and 4 shows performance when we delete the 10% of the funds
with the highest expenses from the sample of funds having an adjusted R? not less than 0.8. The
effect of removing these funds on the performance of the top decile is mixed, hurting performance
when ranking with three-year selection alphas and helping with the other ranking criteria. The major
effect of removing the high-expense funds is to improve average performance and the performance
of the lowest decile. Note that the performance of the bottom decile increases by more than 2.0% per
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year when the high-expense funds are deleted. This causes the differences between the top and
bottom deciles to shrink, however the differences are still statistically significant at the 1% level.®

So far we have discussed ranking funds when the results of holding a decile (portfolio) is
evaluated over a three-year performance period. We now turn to an examination of results when the
performance evaluation (holding) period for a portfolio is one year. While many of the results for
the one-year performance period are similar to those for the three-year performance period, there are
some interesting differences.

The first point to note from Table 4 is that when evaluating performance over a one-year
period, the performance of the top decile based on one-year ranking criteria improves markedly
compared to forecasts prepared on the basis of three years of past data. Also note that whether one
selects on the basis of total return, one-year alpha or ¢ alpha, the top decile (portfolio) has fairly large
monthly returns. For example, selecting on the basis of one-year selection alphas gives a positive
return of 78 basis points per year. Note that for all ranking techniques using the full sample, the top
decile outperforms the bottom decile at the 1% level of statistical significance. In contrast to the
three-year performance evaluation period, total return seems to carry real information as a ranking
criteria, though it does not perform as well as one-year selection alpha.

Other results in Table 4 are similar to those presented in Table 3. Eliminating funds with a
poorer fit (low adjusted R?) during the selection period (when deciles are formed) results in a higher
return for the top decile but decreases the difference between the top and bottom deciles. Eliminating
high-expense funds sometimes lowers and sometimes raises the performance of the top decile but

definitely raises the performance of the bottom decile.
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C. Performance Results Employing Modern Portfolio Theory

Up to now we have compared the performance of deciles (portfolios of funds) formed on the
basis of alternative ranking criteria. In examining performance, the fraction of investor capital
invested in each of the funds in a portfolio was assumed to be the same. But the literature of modern
portfolio theory (MPT) gives us great insight into what optimal weights should be within a decile.
In this section we examine two alternative evaluation schemes. Both use MPT to find the optimal
weight on each fund in the top decile or top two deciles of funds. The first evaluation scheme
compares performance on the basis of alpha. The second scheme evaluates on the basis of total

return while holding risk constant.

C.1 Optimal Portfolio Weights

We start by assuming that the investor is going to hold a portfolio composed of the funds
found in the top decile in the selection period. We then draw on the modern portfolio theory
literature to find the optimal weighting of funds in that decile. It is well known that, if we assume
returns are described by a model such as that shown in equation (1), then the optimal weight

(fraction of money) to place in any fund is given by

15



X = -1 )]

where 07, is the variance of the random error term in equation (1).

The results of employing this weighting across all securities in the top decile are shown in
Tables 3 and 4 under the row labeled "simple rules.""" Note that employing a technique that
optimizes weights leads to a large improvement in performance. Examining the results using a three-
year evaluation period, the optimal portfolio (selected on the basis of past performance) earns
between 70 and 80 basis points per year in excess return. Note that eliminating funds with low
adjusted R* over the selection period makes almost no difference in return. This comes about because
funds with low adjusted R? tend to have high residual risk and thus receive lower weights in the
optimal portfolio. Removing high-expense funds has, at most, a marginal effect on the performance
of the optimal portfolio, since high-expense funds are normally not in the top decile.

If we turn to the results employing a one-year performance evaluation period, we find that
the results are even more dramatic. Employing the one-year selection alpha to form deciles from
which a portfolio is selected results in a portfolio that produces risk-adjusted excess return of more
than 1.50% per year in the performance evaluation period.

In every case, for both the one-year and three-year performance evaluation periods,
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employing optimal weights results in a large increase in performance relative to using equal weights.
In addition, in most cases the results obtained with optimal weights are statistically significantly
better than the results obtained with equal weights.

Before leaving this section we should comment on one more issue: the magnitude of the
weights when a portfolio optimization technique is used. The percentage of time that each weight
occurs is shown in Figure 2. This figure makes it clear that while there are deviations of the weights
from an equal-weighting scheme, the results do not come about by holding an extremely
concentrated portfolio of funds. If we held equally weighted portfolios, the percent invested in any
fund would average 6 2/3%. The weights depicted in Figure 2 show a high concentration in the 2%

to 11% range, with very few weights above 15%.

C.2 Active versus Passive Funds

We have one final way to test whether past mutual fund performance can be used to select
funds that subsequently produce superior risk-adjusted returns. This involves a comparison of active
and passive portfolios with the same risk. We select a set of risk levels (target betas) that seem
relevant for investors in actively managed stock mutual funds. We then select both a portfolio of
active funds and a portfolio of index funds that have the same target betas. Finally, we compare the
return of the portfolio of active funds to that of the index portfolio to see which has a higher mean
return.

Although an investor currently has a large number of index funds to select from, these funds
are a recent phenomenon. Thus we do not have actual fund histories for a large number of different
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types of index funds. For the S&P index fund we selected the Vanguard S&P 500 index fund, both
because it has a long history and because it has the lowest expenses of the available S&P index
funds. To represent the return on other types of index funds, we had to use actual indexes as proxies.

The indexes we chose were:
1. The Wilshire Large Capitalization Value portfolio for a value portfolio
2. The S&P Barra Growth Portfolio for a growth portfolio

3. The Wilshire Small Cap Growth Portfolio for a small-cap growth portfolio

4. The Ibbotson and Associates Small Capitalization Portfolio for a small-cap index
5. The Ibbotson and Associates 30-day T-bill as a short-term money market portfolio
6. The Lehman Brothers Government Corporate Index as a bond index.

We first decided on a set of target betas that our hypothetical investor in index funds might
choose. We used as our target betas the four average sensitivities to each of the indexes in our four-
index model across all mutual funds in the sample and across all three-year selection periods. These
are the expected sensitivities for an investor who randomly selects from our population of funds. The
average sensitivities are 0.86 on the S&P index, 0.30 on the differential size index, 0.32 on the value-
growth index, and 0.07 on the bond index. We constructed a portfolio of index funds that had these
target betas as the passive portfolio for a hypothetical investor.'?

We tried two alternative techniques for selecting portfolios from among active funds, one
using maximization of three-year selection alpha as an objective and one maximizing the average
three-year selection alpha over residual risk. The first criterion was chosen because it was a criterion
investors might logically try and because it is consistent with much of the research in this area. We
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chose the second because Elton and Gruber (1992) show this criterion is optimal for selecting an
active portfolio when security returns follow a multi-index model. To ensure that the results were
realistic, short sales were not allowed. We initially selected funds using data from 1978 through
1980." The active portfolios were then reformed at the beginning of every year from 1982 through
1991 using the prior three years of data. Performance was measured over the period 1981 through
1993.

We used an upper bound constraint of 10% investment in a fund. This forced some
diversification. This upper bound constraint had to be relaxed on occasion in order to find a solution.
The maximum upper limit was 20%, and even when this came into play there was a fair amount of
diversification. Finally, we limited our choices to funds in the upper two deciles.*

The reason that we used the upper two deciles and occasionally had to allow the maximum
fraction of capital invested in any fund to rise to 20% was because of the changing nature of stocks
in the top two deciles. In certain years, the stocks in the top decile and in the top two deciles had
sensitivities (betas) that differed considerably from the average sensitivities in our sample. For
example, in one or more years high growth stocks may be good performers (have high predicted
alphas) while in other years value stocks end up as the best performers.'®

Our portfolio of active funds outperformed our passive-fund portfolio in each case. In terms
of total return, the average outperformance was 22 basis points per year using three-year selection
alpha as an objective, and 71 basis points per year when funds were selected by maximizing the
average three-year selection alpha divided by the residual risk.' The Vanguard S&P index fund's
return is reduced by fees and expenses; the returns on the other indexes are not. If we assume 30
basis points in fees and expenses for the index funds other than the Vanguard S&P fund, the return
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differences described above should be increased by 29 basis points per year.!”

While we were able to find a combination of active funds that outperformed a combination
of index funds with average characteristics in each case we tried, this might not have been possible
if the target betas had deviated considerably from the average sensitivities of the top-performing

funds.

V. SIZE AND EXPENSES

While we have found predictably in this study, an argument has been made that predictability
should not exist. This argument proceeds from 4the assumption that successful managers
subsequently raise fees in order to increase their income. The increase in fees could thus eliminate
subsequent excess return, resulting in no continuity of performance even when managers have an
ability to construct superior portfolios.

Managers' fees are almost universally stated as a fraction of total net assets. Thus, a
manager's total compensation is equal to a stated percentage of total net asset value. Furthermore,
growth in total net asset value is a function of prior performance (see Sirri and Tufano (1992)). An
increase in the fee percentage would hurt post-expense performance and therefore reduce subsequent
growth in assets. If the relationship between asset growth and performance is strong enough, a
successful manager might increase manager revenue more by not raising management fees and
thereby having higher asset growth. Which of the above two behavioral models best describes actual
performance is an empirical question.

To examine this question, we must control for the relationships between asset size and
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expenses and time and expenses. Table 5 shows the regression between expense ratios and the log
of total net asset value for each year between 1977 and 1991. There is a significant negative
relationship in each year, with the slope varying from -0.14 to -0.20 and an R? of between 0.24 and
0.44. Thus expenses decline as size increases. The right-hand half of Table 5 shows the predicted
expense in percent for funds of different asset size. The numbers in the right part of the table are
obtained by substituting the log of the size shown at the top of the column along with the
corresponding parameter values shown in the left portion of the table into the equation described at
the top of the table. There is a clear pattern of increasing expense ratios over time.

To analyze whether successful managers increase their expense ratios over time, we used the
equation described at the top of Table 5 along with each fund's asset size to determine predicted
expense ratios. These predicted expense ratios are shown in Table 6 in the first column. The table
analyzes expenses for all funds in the top decile using three-year alphas in the selection period.
Actual expense ratios are in the second column, and the difference is in the third column. The first
row is expense ratios at the time of selection. For example, if we were selecting on January 1, 1980,
the expense ratios are for the end of 1979. Rows 2 through 6 are the expense ratios at the end of the
five years subsequent to selection (1980-1984 in the above example). The expenses at the time funds
are selected are exactly what would have been predicted given the fund size and year of selection.
In the first year of the evaluation period, their expense ratios are again exactly what would be
predicted given the fund size and year of selection. Expense ratios increase slightly in subsequent
years, although the magnitude of the increase is small. Furthermore, examining the second column
of Table 6, and examining Table 5 to note how expenses increase with time, shows that, ignoring
the increase in size, selected funds increase fees no more than the average fund. However, the
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increase in fees is faster than their increase in size would suggest. In conclusion, the fees of top-

performing funds exhibit at most a slight increase in years subsequent to their top ranking, and

clearly not enough to affect performance. On average then, managers of successful funds increase

their total revenues by having the sizes of their funds increase, not by increasing expenses.

VI. CONCLUSIONS

There are a number of lessons that can be learned from this study.

1.

The past carries information about the future. Funds that did well in the past tend to do well
in the future on a risk-adjusted basis.

Both one- and three-year alphas convey information about future performance.

When future performance is evaluated over three-year periods, selection on prior three-year
alpha conveys no less, and perhaps more, information about future performance than
selection using other time horizons.

When future performance is evaluated over a one-year period, selection of funds based on
the prior year's data conveys much more information about performance than selection based
on data from the prior three years.

There is definite information about future performance conveyed by past performance, and
this information works for periods three years into the future as well as one year into the
future. "Hot hands" may be an important phenomenon, but there is a longer persistence in
performance than noted in the hot hands literature.

Employing modern portfolio theory to form optimal portfolios based on past information
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leads to the selection of portfolios of mutual funds that have a positive and both economi-
cally and statistically significant return compared to a portfolio that places an equal amount
in each fund that is considered.

The very bad performance of the lowest decile is largely accounted for by the fact that it
contains the majority of the funds with very high expenses. Expense ratios are about the
same for all other deciles. When high-expense funds are removed from the sample, we see
that past performance still tells us a lot about future performance. Differences in risk-
adjusted return between the top and bottom decile are partially differences in selection skill
and partially differences in expenses.

Successful funds do not increase their fees compared to less successful funds.
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END NOTES

Of the few studies that find that managers or a subset of managers with a common objective
(such as growth) outperform passive portfolios, most, if not all, would reach opposite
conclusions when survivorship bias and/or correct adjustment for risk are taken into account.

It could also be argued that actively managed funds are associated with fund families with
superior investor services. Given that fund families that offer index funds are consistently
ranked high for investor services, this is a difficult case to make.

As an example, for the four-index model we employ later in this paper, the sensitivity of the
difference in return between the top and bottom performing decile on the small stock index
varies between +0.74 and -0.51.

In 1977, Wiesenberger was considered the standard directory of information on mutual
funds. The $15 million limit was selected because these are funds on which investors could
easily obtain information. In the early years of this study, the NASDAQ newspaper listing
was the basic source of return data for newspapers and firms that collected data on mutual
funds. This listing is based on a list, supplied annually to the NASD by the SEC, of funds
that must be certified or recertified by the NASD for newspaper listing. For a fund's initial
certification, the fund must have a minimum of 1000 shareholders or $25 million in total net
assets; for recertification, the minimums are 750 shareholders or $15 million in total assets.

All data were cross-checked with multiple sources. See Elton, Gruber and Blake (1995) for
a more complete description.

The small-large index was formed by adding together the small-cap value index and the
small-cap growth index and subtracting the aggregate of the large-cap growth index and the
large-cap value index. The growth-value index was formed by adding together the large-cap,
mid-cap and small-cap stock growth indexes and subtracting the sum of the large-cap, mid-
cap and small-cap stock value indexes. Note that both of these indexes are in excess-return
form. Since these indexes are based on differences, the riskless rate cancels out. Therefore,
we do not subtract the riskless rate from these indexes, because doing so would in effect be
double-counting the riskless asset.

See Elton, Gruber and Blake (1994) for a detailed description of the bond index.

We considered and examined other rules for what happens when a fund merges or changes
policy. Alternative choices had no significant effect on the results. This is in part because few
of the selected funds merged or changed policy in the subsequent evaluation periods. For
example, only 0.8% of 1,857 selected funds merged or changed policy in the first year after
selection. In fact, among the top decile of selected funds, which we focus on in the next
section, only five funds merged in the performance evaluation periods, none in the first year
after selection and most near the ends of the three-year performance evaluation periods, and
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10.

11.

12.

13.

14.

15.

16.

17.

18.

none changed policy. Thus our procedure for handling non-surviving funds has virtually no
effect on our results.

Previous studies have often reported the difference between the top and bottom decile as the
extra return earned from following a policy of buying the top decile and selling the bottom
decile short. Our results appear to produce dramatic returns on this basis, but we do not
emphasize this since mutual funds can't be sold short.

These same tests were performed when ranking was done on return after the 10% of the
funds with the highest expense ratios were removed from the sample. The conclusions
reached are similar to those described above except that the differences between the top and
bottom decile shrink more and their significance level decreases.

This is a generalization of the Elton Gruber and Padberg (1978) and Treynor and Black
(1973) criteria and is derived for a multi-index model in Elton and Gruber (1992).

None of the optimal portfolios selected by this rule involve short sales since all selection
alphas in the top decile are positive. Note that a fund's three-year selection alpha is the g,
appearing in equations (1) and (2). When one-year selection alphas are used, we substitute
the one-year selection alpha for the a, appearing in equation (2). The residual variances in
equation (2) are those obtained from a three-year selection period in either case.

We solved a linear programming problem to minimize the difference between the betas on
the portfolio of index funds and the target betas. The program was able to match the target
betas exactly in 8 of 11 years and almost exactly in the other three years.

We were constrained to start in 1978 because data were unavailable for most of the passive
indexes prior to that year.

Restricting choices only within the top decile did not allow a solution in several of the
selection periods.

This intertemporal instability of betas over time in each decile casts some doubt over
numerous other studies that measure alpha from a particular decile (or octile) over time by
running a single- or multiple-index model on the returns of a particular decile over time.
Since the betas are unstable, the results are not meaningful. This contrasts with the
methodology used throughout this paper, where alphas are estimated for individual funds and
then aggregated for portfolios.

These differences are not statistically significant at the 5% level.

The difference between 29 and 30 basis points reflects that the S&P fund already has fees
removed.

28



29

"JeaA yoea pajeulwi|a sem sasuadxa abelsane ieaA-aaiyl 1sed 1saybiy syl yum spuny jo ajioap dol syl
a|dwes Buinsal 8yl wolj Uayl pue ‘paleulw||d aiem %08 UBY) SSa| paule|dxa [9pow Xapul-I}nw 8yl YoIym 10} spuny ||y '€

‘paleulwile aiam 9,08 ueyl ssaj pauiejdxa [8spow Xapui-i}nw ayl Yaiym 104 spuny || ‘¢

"JesA yoea pajeulwi|s sem sasuadxa abeiane Jeai-aa1y) 1sed 1saybiy a8yl yum spuny jo spoep dol sy |

'SULLINJOD 8yl 8A0Ge UMOYs sajdwes N0y 3yl 10} pue uWN|od yoea Jo doy ayl 1e umoys euad Bupjues syl Buisn pawioy alom
$9]199p 8y} a18ym ‘(spoliad aduewloylad JesA-aaiyl Joy paindwod eydie) uinias peisnipe-ysu Ajyluow pazijeas abeiase 8yl smoys s|gel ayj

%0G0°0 %0L0°0 %0800 %0L0°0 %0L0'0 %0¢0°0 %000°'9¢ %010°0 %080°0 %0100 %0V8°6
168°0 L26°0 L68°0 9460 L26°0 G1L6°0 ¥6€°0 9/6°0 6.8°0 ¢S6°0 ¢G50
%0V0°0- %6E€0'0- %O0OV00- %EI0'0-  %EY0'0- %P¥90°0- %v¥0°0- %9L0°0- %9L00- %9L0°0- %9.0°0-
%6200 %9€0°0 %6L0°0 %9¢0°'0 %8€0°0 %8¢0°0 %61v0°0- %€¢0°0 %S1L0°0 %600°0 %6500~
% 100°0 %8000 %9€0°0 %L00°0 %CLl00- %ZV00 %0L0°0- %V00'0-  %9C0'0- %¥E00 %910°0-
%1v€0°0 %€ELO'0O-  %8TO'0O- %€20°0 %8l0°0-  %EVOO- %910°0- %cCL00 %LL0'0- %8EO'0- %LOOO-
%0v0°0- %800°0- %O0LO0- %LC0'0-  %ELO'O- %EOO'O- % LV¥0°0- %ECO0'0- %PZ0'0- %600°0- %0LOO-
%Ll2¢0°0- %LC0'0- %EVOO- %8G0'0- %EZO'0- %SS0°0- %L10°0- %¥80°0- %0200~ %LVO'O- %CYO'O-
%LlG0°0- %GY0'0- %LLOO- %Gv00-  %VYL00- %VYOO- % 190°0- %VP0'0-  %C90°0- %6E0O- %LSO'0-
%8E0°0- %660°0- %LGOO- %€90°0-  %880°0- %SL0°0- %9¢0°0- %990°'0- %TLO0'0- %9L00- %LSO'O-
%060°0- %OV0'0- %090°0- %C60'0- %VYS0'0- %ZSO0'0- %8¢0°0- %L0L°0- %8Y0°0- %BGO'0- %ESOO-
%GL0°0- %LlG0O'0- %SGGO0- %6CL'0- %Ll80'0- %LLOO- %0¥0°'0- %PPL'0- %CLL'O- %LOL'O- %8L0°0-
%bvvi'0- %8GL'0- %O08LO- %ELTO-  %OLED- %6GEO- %LlSL°0- %LlGE'0- %O6E0- %LEV'O-  %/LCE0-
eydje 1 eydie JA-| eydje JA-g eydje 3 eydie JA-| eydje JA-g uinjail |ejo} eyde 1 eydje JA-| eydje JA-g uinlal |e10]
(€) pajeuiua gy moj (2) pajeuiwije zy moj (1} paleuiwiie a|dwes ||n}

pue sasuadxa ybiy

sasuadxa ybiy

JO siseg UO pawlIo4 saj10aQg

{stseg Ajyiuo e uo payioday)

eua1uy Bunjuey juasayyq 4oy seji0ag Aq eydly Jeap-aaiy)| pazieay abesany

L 3lqel

anjea-d
uol1e}a1109 yuel

abeisane
(0L) doy

NMOMITIOHOOMN~NOO

(1) wonoq
a|i08p



30

"1edA yoea paleulwnja sem sasuadxa abelane 1eaA-a8iy) Ised 1saybiy ayl yum spuny jo sjioap dol ayl
sidwes Buinsai 8yl woyy Uayl pue ‘paleulwI|d BI8M %08 UBY} SS8] paule|dxa [9pOW X3pUl-IHNW Y] YdIYM 10} SPUNy ||V '€

‘paleulw|e 818Mm 9,08 UBYL SSB| paule|dxa |apOW X3pUI-}NW 8yl YIIyM 104 Spuny |Iy 'z

“4eaA yoea pajeuiwi|e sem sasuadxa abeiane ieaA-aaiy) 1sed 1saybiy syl yum spuny jo ajioep dol ayy |

'SUWN|0d 8yl anoqe umoys sajdwes N0y 8y} 4O} PUB LWN|OD YOBd 40 dOl Byl 1B UMOoys euslud Bupjues ayl Buisn pawioy atam

S9|toap 8y} a1aym ‘(spoliad eduewioylad JeaA-auo 1oy paindwod eydie) uinias paisnipe-ysu Ajyluow pazieas abesaae ay) smoys ajgel ayl

%080°0 %0€0°0 %06¥°0 %0L0°0 %0210 %0610 %0G0°0 %0CL0 %0C1L'0 %0¢6°0 %0000
6480 €06°0 9080 LC6°0 £98°0 9080 L68°0 980 £98°0 0LL0 0001

%9€0°0- %SE0'0- %YED'O- %C90°'0- %C90°'0- %EYD0- % LVO°0O- %8L0°0- %BLO'0- %8L00- %8LO00O-
%t+0°0 %L0L°0 %6100 %1800 %860°0 %0€0°0 %C80°0 %0S0°0 %S90°0 %t00°0- % LS00
%8LO°0-  %Gl0'0- %CEDO %Ll20°0- %VYEQ'O- %/LZ00 %000°0 %Gv0°0- %0L0'0- %ClO0 %t10°0
%EY0°0 % V€00 %Vv10°0- %GE0'0 %¥20°0 %020°0- % ¢00°0- %S00°0 %6v0°0 %8200 %LLOO
% LlEO0'0 %6200 % 190°0 %1200 %0€0°0 %0900 %Vv¢0'0- %000°0 %€CO0 %9600 %6€0°0-
%cCE0'0 %920'0- %L00°0 %t1L0°'0- %0LO'0- %0E0'0- %E€€0°0- %GC0°'0- %LL00- %8SO0'0- %cCS00-
%6€£0°0- %6L0'0- %8G0'0- %0G0°'0- %P¥90°0- %BS0'0- %00L 0- %LY0'0-  %C90°0- %LlS0'0- %680°0-
%E60°0-  %POL'0- %VSO0O- %G60°0- %P60°0- %L8OO- % ¥90°0- %1L0L'0- %980°0- %SOL'0- %680°0-
%960°0- %LLO0'0O- %60L°'0- %860°0- %EB0'0- %ECLO % L90°0- %960°'0- %G80°0- %G600- %E6OO-
%VvL0°0- %LS00- %LGO'O- %6CL'0- %EBO'O- %OEDO- % £40°0- %CVL'0- %EEL'O- %EVO'O- %EOLO-
%l61L°0- %OETO- %68L'0O- %8LE'DO- % LOYV'O- %ZOVO- %EBLO- %88E°'0-  %LOYO- %69V'0- %LBEO-

eydje 1 eydije JA-| eydje JA-g eydije 3 eydje JA-| eydje JA-g uinial |elo} eydie 3 eydje JA-| eydje JA-g uinial jejol
(€) paleulwie ZY Mmo| {€) pajeutuia zy moj {L) paleuiwyje a|dwes |ny

pue sasuadxa ybiy

sasuadxa ybiy

4O siseg uo pawio4 sa|19a8Q

{siseg Alyjuo e uo payioday)

euaiu) Bupjuey pue sa|aQ 1se23104 Ag eydjy Jeap-auQ pazijeay abesany

C 9|qeL

anjea-d
uol1e}a4i02 Juel

abeiane
{oL) doy

NMFTWOHO~NO®

(1) wonoq
a|100p



3

"JeaA yoea pajeulwijd sem sasuadxa abeiane ieaA-aaiyy 1sed 1saybiy ayl yim spuny jo aj0ap dol ayl
a|dwes Buninsal ayl wouiy usyl pue ‘paleuiwije aiam %08 uey)l ss3| pauje|dxa japow Xapul-lljnw ayl YdIym 10} spuny ||y '€
‘paleulwija alam 9,08 ueyl sss| pauiejdxa |apowl Xapul-I}jnW 8yl YoIym 10} Spuny ||y 'Z

"ieaA yoea pajeulwi|d sem sasuadxa abelane JeahA-asiyy 1sed 1saybiy syl yum spuny jo apoep doy ayy ‘L

‘[oA8] 9% G 1e juedylubls =

%% ‘|OAB] 9 | 1€ luediubis =

"spoliad u01123]8s Ul pale|nojed seydje JeaA-| 10 JeaA-g layia jo a|ioap dol 01 paydde ale uolleziwndo 0} sUOIN|OS sajNY ajdwig :S310N

L 6 ol ol do) sa sajnu g|duis
6 Ll 6 Ll L Ol G Zl 6 6 S abeiaae sa doa
ol 6 ol cl cl cl 6 cl A Ll ol wonoeq sa doy
eydje 3 eydje JA-|  eyde JA-g eydie 1 eydie JA-|  eyde JA-g uimai je1o1  eydje} eydje 1A-| eydje JA-g uinjal |el10}
(€) paleuiwje zy mo| () paleuiwiie zy mo| (1) pejeuiwe a|dwes [in}

pue sasuadxa ybiy

sasuadxa ybiy

JO siseg uo pawlio4 $aj108q

dnoip pajsi] puodag jeag dnosn paisiy isitd 1ey) (Z1 JO INQ) SPOUSd IBIA-E JO JaquINp :9) jauey

%6200

+%6€0°0 %9C0°0 «+%LEOQO +»%¥r0'0 +%LG0°0 do3 sa sa|n: ajdwis
+%890°0 +%SG.0°0 %6600 x%6800 +%lOL'0 %2600 %t00'0O- *%660'0 +%Ll60'0 x£%S80°0 %L10°0 abesane sa doy
+»%ELLO »%P6L°0 +%66L°0 %6620 +%BVE'D +%LB8E0 %ZOL'O +%VLE'D +%GOV'O0 «%9VP 0 +%L9C 0 wouoq sA doy
eydie 1 eydie JA-| eydje JA-¢ eyde 3 eydje JA-| eyde JA-¢  uimal |e10) eydje 1 eydje JA-| eydje JA-g uinial |e10}
(€) paleulwl|a zy mo| (Z) pajeuiwis gy mo| (L) pareulwye ajdwes |ny
pue sasuadxa ybiy sasuadxa ybiy
JO siseg uo pawio4 sajioeq
S92UB19}}1q g |aued
%4900 %8G0°0 %1900 %G90°0 %0900 %990°0 sa|n1 a|dwis
%620°0 %9€0°0 %6100 %920'0 %B8E£0'0 %8¢0°0 %610'0- %€C00 %SlL0°0 %6000 %650°0- aj1oep doy
%PYL'0- %8SL°0- %08L'0- %E€LTO- %OLE'O- %6SE'O- %LlSG1°0- % LGE'0- %06E'0- %LEV'O- %LZEO- 3j1o9p wonoq
%0P0'0- %6E0°0-  %OVO'O- %€90°0- %€90°0- %P90°0- %1t¥0°0- %9L0°0- %9L0°0- %9.0°0- %9L0°0- 9|108p abeiane
eydje 3 eydie JA-| eydje sA-g eydje 3 eyde JA-| eyde JA-g  uinjai 101 eydie 1 eydie JA-| eydje JA-g uinial |e10]
(€) paleUiWL® ZY MO| (2) paleulwiie zy mo| (1) paleuiwya ajdwes ||ny

pue sasuadxa ybiy

sasuadxa ybiy

JO siseg uo pauwllo4 s8|109(]

sabelany :y |[aued

(siseg Ajyjuopy e uo pauoday)
euaIu) Bupjuey jussayyig 104 sainy ajduig pue sejvaq Buisn seyd|y Jeax-saiyy pazieay jo uosuedwo?)

€ alqey



"JeaA yoes pajeulwi|d sem sasuadxa abeiane seaA-saiyy 1sed 1saybiy a8yl yum spuny jo apoap dol ayl

8|dwes Bunnsal ayl woiy uayl pue ‘paleulwl|a a1am 908 UBY} SS3| paule|dXs [apOLW Xapul-NW 8yl YOIYM 10} SpUny ||y '€

‘Paleulwld 919M 908 ueyl $sa| paule|dxa [apow Xapul-iljnw ayl Yiym 10} spuny ||V "2
"ieaA yoes pajeulwls sem sasuadxa abeiane JeaA-aay) 1sed 1saybiy ayl yum spuny jo ajoap dol ayl |

SO '|9A3] 9% G 1e Jueolyiubis = , , {|9A3] 9% | 1e lueolubls =
‘Spouiad Uof199jas U} palenojed seydie JesA-| 10 JeaA-g layua jo spivap doy o1 paijdde aie uolneziwindo 01 suolIn|os sa|Ny a|dung :S810N
8 6 8 oL oL ol do} sA sajns ajdwis
8 6 6 ol 6 ol L LL 8 6 6 abeiane sa do
ol 6 8 ci 2l L 6 Li <l Li 0]} wolloq sA dojy
eydie 1 eydje JA-|  eydje JA-g eydie 1 eyde JA-| eydje JA-g uinlai [ejor  eydie i eydie JA-) eydje JA-g winjal [ejo}
(€) paleuiw|a gy mo| (Z) paleujwja zy mo) (1) paieuiwia a|dwes ||Iny
pue sasuadxa yby sasuadxa ybiy
0 siseg uo pawlio4 s3}198Q
dnouin paisi] puodeg jeeg dnosn paisiy isiq Jeyj (Z1 4o InQ) sleo )\ J0 Jaquinp :9 jsued
%820°0 xx%0S0°0 %9E€0'0 «%ESGO0 *%PL00 «%LL0°0 1 SA sajni ajdwis
*+%080°0 %C¥L0 %GG0°0  x%CLL'O0 *x+x%BGL0 «x%Z60°0 %6600 x%8BZL'0 «+%EVLO %VL0'0 »+%6CZL'0 8abesdne sa doy
*%GECO0 *%LEEO xx%B0T'0 «%69E'0 »%86V'0 +%LEV'O «x%SETO «%6EVO *%CEG'0 «%G9Y'0 «%CPP'O0  wonoq sa doy
eydie 3 eydie JA-| eydie JA-g eydje 3 eydje JA-| eydje 1A-¢  wnjal e10) eydie 3 eydje JA-| eydje JA-g uinlai R0}
(€) pajeuiwya gy mo| (2) pajeuiwna gy moj (1) pajeuiwje aidwes |ny
pue sasuadxs ybiy sasuadxa ybiy
0 siseg U0 pawlo4 sa|I0aqg
S80UalaYIQ g |aued
%GEL0 %690°0 %VELO %€80°0 %6EL0 %€L0°0 sa|ns a|dwis
%00 %L0L°0 %6100 % 180°0 %8600 %0€0°0 %ZS0°0 %0500 %S90°0 %Vv00°0- %LS00 3|199p doy
%1610 %O0ET'0- %68L'0- %8LE'0-  %LOYV'O- %ZOV'O- %EBLO- %88E'0-  %LIV'O- %69V 0- %L6EO- 9|1o8p wolioq
%9€0°'0-  %GE0'0- %9E0°0- %<C90°0-  %C90'0- %EY0'0- % L¥0°0- %8L0°0- %8L00- %8L0°0- %8LO'0- 9|ioap abesane
eydie ) eydie JA-| eydie JA-g eydje 1 eydije JA-| eyde JA-g  uinlal |elo] eyde 1 eydje JA-|  eydje JA-g uinial jejo)
(€) paleuiwlia zy mo) (2) peleulwja gy mo| (1) paleutwyjs s|dwes |y

pue sasuadxa ybiy

sasuadxa ybiy

JO siseg UO pawlo4 sajivaq
sabeiany :y |oued

{siseg Ajyauoy e uo payioday)

euslu) Bupjuey jusieyiqg 1oy seiny ajdwis pue sajaqg Buisn seydjy lea \-auQ pazijeay jo uosuedwo)

b |lqel



%080
%8L°0
%8L°0
%lL0
%v9°0
%09°0
%19°0
%19°0
%95°0
%LV°0
%€ES°0
%6v°0
%v¥'0
YA A
%v¥0
000'L$

%960
%G6'0
%16°0
%180
%6L°0
%6L°0
%LL°0
%SL°0
%€ELO
%G9°0
%69°0
%99°0
%19'0
%650
%190
oov$

{$ SUOI|IIN U) S185SY 19N [e10 )
s1nsay uoissaibay uo paseq soney ssuadxgy palodipald

(8215 jo 607 pue juesuoy uo passaibay oney asuadxy jenuuy ‘seap Ag s)nsay uoissalbay jeuonsag-s5017)
$921g 1assy 18| [e10] pung pue soljey asuadxz jenuuy

%801
%80°L
%101
%160
%06°0
%€6°0
%L8°0
%98°0
%980
%8L°0
%180
%6L'0
%tL0
%cCL0
%tL0
00¢$

%021
%LlC'L
%ll'L
%101
%L0°1L
%901
%L6°0
%L6°0
%66°0
%160
%¢6°0
%16°0
%L80
%680
%L8°0
001L$

%CEL
%EEL
%lec'l
%ELL
%ClL'L
%0cC" 1
%L0°L
%80°1
%lLlL
%Vv0'L
% V0L
%Pv0°L
%10°L
%L6°0
%660
0S¢

LV'8-
t0°'8-
LT L-
80°L-
86°6-
SL'8-
ANy
9/°'8-
6L°6-
¥8°6-
€601~
06°'8-
¢9°0lL-
LL'clL-
€6°1L1L-
ado|s 1

§ °|qe]

LLO
81°0-
S1°0-
L0
910
0C'0-
Y10
91°0-
8L°0-
61L°0-
LLO-
81°0-
610
6L°0-
6L°0-
ado|s

¥6'91
c9°G1
€091
616Gl
90°0¢
YT 91
gl'1e
Ge¢'s8l
08'6l
G6°61
9c¢'ce
LL°8L
gc'ce
v¥'9c
vv've

%00°¢
%G0°'¢C

%8L’
%0L’
%L’
%86°
%E9’
%LL
%€E8’
%6L’
%0L’
%SGL
%GL"
%O0L’

%L’
1daosajul 3 1dassalul

L

L I I i i i

l

LE0
82'0
¥Z0
€20
LEO
LE0
GE'0
0£'0
GE'0
GE'0
LEO
62°0
9€'0
v¥0
L0
ZY ‘lpe

l661
0661l
6861
8861
L861
9861
G861
861
£861
¢861
1861
0861
661
8L61

LLB]
1eaA

%3



Table 6
Comparison of Average Size and Average Actual and Predicted Annual Expense Ratios
(For Top Decile Ranked by Alphas Calculated during Three-Year Selection Periods)

predicted actual asset size

year t expense ratio expense ratio difference (millions $)
prior 0.89% 0.89% 0.00% $189.87
1 0.87% 0.87% 0.00% $239.67

2 0.86% 0.90% -0.05% $294.40

3 0.86% 0.91% -0.05% $346.87

4 0.86% 0.92% -0.05% $405.20

5 0.88% 0.92% -0.04% $457.87

Note: Prior year is the end of last year prior of the selection period, year 1 is the
end of first year after selection period, year 2 is the end of year second year after
selection period, etc.



Table 7
Comparison of Average Size and Average Actual and Predicted Expense Ratios
{For Top Decile of 3-Year Forecast Alphas)

predicted actual asset size

year t expense ratio expense ratio difference (millions $)
0 0.89% 0.89% 0.00% $189.87

1 0.87% 0.87% 0.00% $239.67

2 0.86% 0.90% -0.05% $294.40

3 0.86% 0.91% -0.05% $346.87

4 0.86% 0.92% -0.05% $405.20

5 0.88% 0.92% -0.04% $457.87

Note: Year O is end of year prior to forecast, year 1 is end
of forecast year, year 2 is end year following forecast year, etc.
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