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BY MUTUAL FUNDS*
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This article derives a rigorous method for allocating fund expenses between active and

passive management that enables one to compute the implicit cost of active management.
Computing this active expense ratio requires only a fund’s published expense ratio, its R?
relative to a benchmark index, and the expense ratio for a competitive fund that tracks the
index. This method is then applied to the Morningstar universe of large-cap mutual funds
and active expense ratios are found to average nearly 7%. The cost of active management
for other classes of mutual funds is also found to be substantial.

During the last 20 years, an era marked by the
rise of both index and hedge funds, investors of all
stripes have gazed with increasing skepticism toward
investment managers. Once indexes had become
investable, these bogeys made the jump from the-
oretical benchmarks to viable, low-cost investment
alternatives. Then, the introduction of style analysis
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by Sharpe and others and its popularization in
a simplified form by Morningstar fundamentally
changed the way that the performance of traditional
money managers was assessed. Either by a count of
rating stars or through the use of more sophisti-
cated measures, managers were given credit only
for performance that they were determined to have
actively earned. Sharpe (1992) would show that
97.3% of the variance in returns of what was then
the mutual fund with the most assets under manage-
ment, Fidelity Magellan Fund, could be attributed
to “passive” style choices, with only the remaining
2.7% of variance attributed to the “active” selections
of its manager.1

In the years since Sharpe’s analysis of Magellan
first appeared, the fund’s portfolio has become
more passive as its steady drift into large capital-
ization US. stocks continued. Indeed, Morningstar
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reported at the end of 2004 that 99% of the vari-
ance in Magellan’s returns could be traced to a
single index, the Standard & Poor’s 500 Compos-
ite Stock Price Index (S&P 500). Between 1992
and 2004, Magellan’s expense ratio fell by a full
third—from 1.05% of assets under management to
0.70%. This makes the fund seem relatively inex-
pensive until its fees are compared with the 0.18%
that Vanguard charges for pure indexing (or the even
lower rates of some of its indexing rivals, including
Fidelity). Magellan was not alone; many mutual
funds have engaged to one degree or another in so-
called shadow or closet indexing—charging their
investors for active management while providing
them with little more than an indexed investment.?

This article develops a method for uncovering the
true costs as well as the associated benefits of active
fund management. While analysts have typically
focused on how the portfolio’s variance is allocated
among its investments, the techniques developed
here look at the allocation of the implied shares
of funds being passively and actively managed.? In
essence, we take the portfolio and decompose it into
a purely passive component, which is equivalent to
an investment in one or more index funds, and a
purely active component, which is equivalent to an
investment in a portfolio that is uncorrelated with
the index. From this decomposition we can esti-
mate the true cost of management for the active
component of the fund, which we call the active
expense ratio. By isolating this active component,
we can also adjust the portfolio’s performance mea-
sures, such as alpha, to remove any dilution caused
by the passive component.

Asness (2004a, b) has approached this decomposi-
tion problem by assuming that the asset-by-asset
holdings of funds are known. He then uses these
holdings to construct a implied long/short portfolio
as the fund’s active component by literally netting
the index out of the portfolio. Hence, fund holdings
that are underweighted relative to the index become
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short positions in the active portfolio and those
that are overweighted constitute the long position.
While this analysis demonstrates that the active
management provided by mutual funds is more
costly than the fund’s expense ratio would indi-
cate, it does not deal with issues related to leverage.
This method can only be applied to funds that have
a beta of one relative to the benchmark and does
not produce a unique value for the cost of active
management because it depends on the amount of

leverage employed by the long/short fund.

An alternative to an asset-by-asset rearrangement of
a fund’s assets into indexed and active components
is to replicate the overall risk and return characteris-
tics of the fund without regard to specific holdings.
Under the usual assumptions of modern portfolio
theory, in which assets can be leveraged up and
down by borrowing at the risk-free rate, this method

applies to all funds regardless of their beta.

The indeterminancy inherent in the Asness
approach is addressed by limiting the leverage that
can be applied to the active component of the port-
folio to that implicit in the portfolio as a whole.
This solution to the problem has the desirable prop-
erty that the active expense ratio is independent of
the portfolio’s beta and is generally a conservative
estimate of the cost of active management.

The calculation of the active expense ratio can be
demonstrated using Fidelity Magellan Fund as it
was at the end of 2004. Based on monthly data
from the preceding 3 years, an investor could have
replicated the risk and return characteristics of the
fund (including its R2of 99%) by placing 90.87%
of his or her assets in an index fund that tracks the
S&P 500 and the remaining 9.13% in an appropri-
ately chosen market-neutral investment. In this new
portfolio, 99% of the variance of this portfolio is
explained by the index and we can leverage itin away
that Magellan’s beta and variance are also replicated.
If we then take 18 basis points as the expense ratio

FIRST QUARTER 2007



MEASURING THE TRUE COST OF ACTIVE MANAGEMENT BY MUTUAL FUNDS 31

for the passive component of Magellan (the same
ratio as the version of Vanguard’s S&P 500 index
fund marketed to retail investors), Magellan might
be seen as charging investors a premium of 52 basis
points on the passive component of its portfolio.
If we were to assess those 52 basis points against
the 9.13% of the portfolio that is actively man-
aged, we would find that annual expenses account
for 5.87% of those funds. Therefore, 5.87% is the

active expense ratio for Magellan.

This number could be justified on economic
grounds if the fund provided superior returns to
its investors. For purposes of comparison, a hedge
fund that charges the standard annual fee of 2%
of funds under management plus 20% of its pos-
itive returns would have to earn 19.35% on the
actively managed assets (and provide investors with
a net return of 15.48%) in order to earn a total of
5.87%.* Unfortunately, not only did Magellan fail
to post that performance on the active portion of its
portfolio, it managed to lose substantially more than
that on an annual basis over the 3 years from 2002
through 2004. When Magellan’s alpha of —2.67%
per year over that period is allocated solely to the
active component of its portfolio, it has an active

alpha® of —27.45%.

While Magellan performed worse than the average
mutual fund did between 2002 and 2004, its active
expense ratio was in line with the mean of both
large-cap mutual funds and the broader universe of
mutual funds. The average mutual fund achieves
an active expense ratio in the range of 5-7% that
is consistent with an overall expense ratio of about
1.25% and a passive component that explains at
least 90% of the variance in its returns. Like overall
expense ratios, active expense ratios tended to be
lower on average for the very largest funds.

The active expense ratio has the virtue of provid-

ing a meaningful measure of the cost of active
management in a single number. This measure can
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be readily applied not just to mutual funds, but
also to most investments that have a passive com-
ponent to them. All that is required to perform
a virtual decomposition of a fund’s assets into a
passive component and an active component is a
fund’s R? (explained variance) relative to one or
more market indexes. Both the active expense ratio
and active alpha (from a single index) can then be
computed directly from data available for free over
the Internet.

This approach to portfolio decomposition was
inspired by the financial engineering approach
to asset management that has its roots in the
Black—Scholes—Merton model and that has recently
influenced the growing use and acceptance of
“portable alpha” and related strategies (see Arnott,
2002; Litterman, 2003; Asness, 2004a, b; Kung
and Pohlman, 2004). While the decomposition
employed here is quite different from that used to
price options, it shares with option pricing mod-
els the important feature that beta literally does not
enter into the equation. Thus, a fund manager’s
decision about how much leverage to employ—
either directly through borrowing or indirectly by
choosing to hold more highly leveraged assets—can
be viewed as independent of the manager’s alloca-
tion (either intentional or unintentional) between
passive and active management.

A mutual fund investor can view himself as a captive
holder of an active portfolio that could, in princi-
ple, be swapped for another, more suitable, active
portfolio. By isolating the active element of any tra-
ditional investment, not just equity mutual funds
but any type of security where indexing is possi-
ble, its costs and performance can be more directly
compared with other active investments in either

bundled or unbundled form.

This article begins by deriving the formulas for
computing the implied share of assets under active
management, which in turn allow us to compute
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the active expense ratio and active alpha. These
measures are then applied to a class of assets that
best illustrates the power of this method—large-cap
stock mutual funds. Large-cap funds have a sin-
gle, natural benchmark, which is the S&P 500. We
divide large-cap funds into two groups for the pur-
pose of this analysis, those aimed at the retail market
and those that target institutional investors. The
article concludes with an examination of how the
techniques developed in this article can be refined.
Such refinements will generally increase the esti-
mated value of the active expense ratio because they
will tend to increase the amount of leverage applied
to the active component of the portfolio and will
increase the computed value of R?.

1 Deriving the active expense ratio

and active alpha

A fund’s reported R? relative to one or more passive
investment alternatives does not directly give us the
share of funds being passively managed; rather, it
gives the share of variance in returns that can be
explained by these investments. If we are able to
model explicitly the sources of variance in the port-
folio, then we can derive a formula for the active
share of funds. In turn, this share can be used to
derive formulas for the active expense ratio and
active alpha.

Ideally, we would like to isolate the active compo-
nent of a fund’s portfolio by dividing its assets into
two disjoint parts such that the passive part was per-
fectly correlated with the benchmark index and the
active part was entirely uncorrelated with it. Hav-
ing done this we could find the expense ratio for the
active part by noting that the fund’s expenses can
be written as following weighted sum:

Cp =1 —wa) Ci+ waCa (1)

where Cp is the portfolio expense ratio for port-
folio B, (i is the passive expense ratio, Ca is the
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active expense ratio, and wp is the proportion of
the portfolio being actively managed.

The passive expense ratio, Cj, is taken to be the
expense ratio for a competitive index fund that is
used as the benchmark. While judgment must be
exercised to place a value on (j, the computations
that use it are relatively insensitive to its value. (7 is
currently 50 basis points or less per annum for all
but the most obscure or difficult to match indexes.
Expense ratios can be nearly zero for institutional
purchases of the most popular indexes and are about
20 basis points for the other major indexes. For
all but a tiny proportion of funds that have their
expenses subsidized, Cp for a fund is substantially
greater than its corresponding Cj.

We can solve (1) for the Cy, the active expense ratio,

to get:

Cp — G
Ci=CG+—2—2 2)

wa
with 0 < wp < 1. The active weight of the port-
folio, wa, will only be zero when the portfolio’s
returns correlate perfectly with those of the index
and then Ca will be undefined. In the usual case
where Cp > (j, the active expense ratio can be
seen to exceed the expense ratio for both the index
and the portfolio.

As noted above, we can compute Cp directly if we
can find a partition of the portfolio into distinct
passive and active parts. In that case, wy is simply
the proportion of assets invested in the active part.
Unfortunately, such a clear-cut separation of assets
is virtually impossible to achieve in practice. Gen-
erally, most of a fund’s holdings will contribute to
both active and passive elements to the portfolio in
a fundamentally inseparable way.

One could use this holographic nature of the active
and passive elements of the typical portfolio to argue
that it is inadvisable to penalize a manager for hold-
ing the passive component of his portfolio because
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it came along for the ride with the active compo-
nent. Indeed, the portfolio manager could be seen
as merely passing along the passive component that
is already bundled into the assets he acquires and,
moreover, any diversification required to make the
portfolio more efficient will legitimately increase
the passive component. Furthermore, in an effort
to keep a cap on “style drift,” many managers are
restricted from deviating too far from their bench-
mark as measured by the tracking error relative to
that benchmark.

These arguments can be addressed in three ways.
First, they simply reinforce the larger point that
active management does not come cheaply. Desir-
able active positions are rarely the found objects
of the marketplace; instead, they must be refined
out of the raw material available to asset managers
and the refining process costs money. Second, it
is reasonable to believe that some managers take
on positions that are more passive than necessary
to establish their active positions. Some techniques
for “gaming the benchmark” can lead to taking a
more passive posture than investors might desire.
Third, and finally, the economics of the situation
dictate that the true economic cost of anything,
including portfolio management services, is deter-
mined by the cost of the best available alternatives.
If traditional active managers find themselves in the
position of being inefficient providers of active asset
management for any reason, they either will adapt
or eventually be forced out of business.

The inability to divide a fund’s portfolio literally
into a passive and an active part, however, does
not mean that one cannot derive a decomposition
that achieves the desired separation. In fact, we
do not need to define the decomposition on an
asset-by-asset basis. Instead, we need only ascertain
the statistical properties that this decomposition
must satisfy. Considering that few mutual funds
provide timely information on their holdings, this
is a desirable property. From a single assumption
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about how variance is distributed throughout the
fund’s portfolio, we can specify the properties of the
decomposition without knowing the fund’s hold-
ings. The only information that is necessary is the
R? from the regression of the fund’s returns against
those of the index, which is equal to the proportion
of the variance in returns explained by the index.

The standard linear regression equation for portfo-
lio returns can be written as:

= ap + Bpr + €p (3)

where 7p is the return of the portfolio and 7 is the
return of the index. (The letter I is used as the sub-
script here rather than the more standard M because
we do not wish to imply that the index represents
the “market” as a whole.) Equation (3) is commonly
estimated by commercial services using monthly
returns over a period of 3-5 years. If the returns
are taken to be the returns in excess of the risk-free
rate of return,® which we will assume they are, then
beta (Bp) is the amount of index-related risk con-
tained in the portfolio and alpha (ap), also known
as Jensen’s alpha, is an index-adjusted measure of
the portfolio’s performance. Lastly, ¢p is the resid-
ual return—the return not explained by the index
that is usually taken to be normally distributed with
zero mean and a constant variance. A standard prop-
erty of least-squares regression makes the residual
returns uncorrelated with the returns of the index.
To reduce notational overhead, whenever we use
ap, fBp, and ¢ep in the remainder of this article, we
will be referring to the regression estimates of these
parameters.

The usual caveats for linear regressions apply here.
In particular, regressions involving asset returns
assume that a portfolio with constant risk/return
characteristics (i.e. constant regression parameters)
is being analyzed over the entire period. While
this is an innocuous assumption for most funds,
it precludes the possibility of substantial shifts in
portfolio make-up that could result from a fund
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manager who practices market timing or asset
rotation.” Furthermore, since the past statistical
properties of the fund are intended to be used to
make decisions about ownership of the fund, the
risk profile of the fund during the estimation period
should carry over into the present and, one should
hope, into the immediate future.

With those caveats in mind, we can convert Eq. (3)
into a variance decomposition equation by taking
the variance of both sides of it while taking into
account that alpha and beta are constants and that
the covariance between 71 and ¢ep is zero to get:

op = Bpof + o> (ep) (4)

Equation (4) has the effect of decomposing the port-
folio variance, of, into two parts. The first part,
Bio?, is the variance explained by the index. The
R? for the regression equation (3) is, by defini-
tion, the variance explained by the index divided
by the overall portfolio variance. The second part,
o2(ep), is the variance not explained by the index,
that is, the residual variance. The residual variance
divided by the overall portfolio variance is then seen
to be 1—R2.

The index component can be considered purely pas-
sive because it could be achieved by investing in the
index and leveraging or deleveraging that invest-
ment as indicated by beta. The residual component,
on the other hand, represents the largest amount
of the variance that can be attributed to the active
participation of the fund manager. One possible
source of variance that cannot be attributed to the
actions of the manager is the “noise” associated with
the inability of the manager to diversify away fully
those elements of idiosyncratic risk that are tied to
the manager’s active bets. In large portfolios, this
“noise” is likely to be small and we will give the
manager the benefit of the doubt that entire residual
term comes from active management.
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The coefficient fp in regression equation (3) cap-
tures the degree of influence that the index has on
the portfolio. This becomes /312) when expressed in
terms of variance. The influence of the active com-
ponent, however, is not separated out—there is no
coefficient for the “active portfolio” in Eq. (3), just
the residual term, &p.

To achieve the desired separation between the pas-
sive and active components of portfolio B, we will
imagine what such a decomposition would entail
if it were possible. We start by assuming that the
only things that we know about the portfolio are
the index (I) used to estimate regression (3), the
estimated coefficients in that regression, and its R2.
We will assume that we do not know the actual

holdings in the portfolio.

Now consider how we might construct a synthetic
portfolio P’ that has the same risk and return
characteristics (alpha, beta, variance and its decom-
position, etc.) as portfolio P but with a clear
separation between the assets invested in its pas-
sive and active parts. We will construct the passive
part of P/, which we will call I', so that it is a lever-
aged version of the index I. This passive component,
which is known as the fund’s tracking portfolio, is
nothing more than a portfolio that holds the index
and either levers it down by holding excess cash or
levers it up using borrowed funds or index futures.
On the other hand, the active component, which
we will call A’ is not constructed directly; instead,
its properties are inferred from those of the fund’s
portfolio. Knowing these properties, we can deter-
mine the costs that should be allocated to the active
component (the fund’s active expense ratio) and the
excess returns associated with it (the fund’s active

alpha).

Recall that wp is the proportion of the portfolio
P that we are taking to be actively managed, so
the returns of the portfolio P’ can be written as the
weighted sum of its passive return 7 and of its active
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return 7 as follows:

= (1 —wa)m + warar (5)

In order for the beta of P’ to match that of P, we
must have:

Bp
= _———— 11
1 — wa

Therefore, the leverage factor for the passive com-
ponent I’ is ,Bp/(l — wp). A typical value for this
leverage factor in the Morningstar universe is 1.15,
so for the purposes of this analysis it is reasonable
to assume that the cost of achieving this leverage is
sufficiently small that it can be safely ignored. Note
that whenever the original portfolio’s beta is greater
than one that there will never be a way to replicate it
without employing leverage, so this decomposition
will not necessarily “conserve assets.”

By construction, the returns of the active compo-
nent of the portfolio (ra/) are uncorrelated with
those of the passive component (7). Taking this
into account to compute the variance from Eq. (5),
we get:

ot = (1 — wa)of + wior, (6)

where 012, is the passive variance and O'i, is the active
variance. Since we want the proportion of variance
explained by the passive and active components to
be the same for P’ as it was for B, for the passive
component we have:

(1 — wp)?o?3
+ — R? (72)
Op

while for the active component we have:

2 2
WAO 5/ 2
A =1-R (7b)

O’P,
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If we divide each side of (7b) by the correspond-
ing side of (7a), the variance 012), cancels out,
giving:

2 2 2

(1 —wa)?0?  R?

(8)

Equation (8) then implicitly gives the value of wp in
terms of R? and the ratio of the active to the passive
variance, which is O’i, / 012, . We have assumed that
we know the value of R%; however, it will take one
additional assumption about the portfolio in order
to pin down o3, /7.

Recall that the amount of leverage required for the
index component of the replicating portfolio was
entirely dictated by the magnitude of beta. Since
the active component contributes only to the port-
folio’s variance and not to beta, we can make wp
as small as necessary by either borrowing funds or
investing in a sufficiently volatile zero-beta fund,
thereby making o7 as large as we desire. In order
to eliminate this indeterminacy, we limit the lever-
age available for the active component so that it is
the same as that used in the passive component,
We therefore restrict the leverage applied to the
active component by enforcing the constraint that
ai/ / 012, =1
In practice, substantially greater leverage has
been available (especially to institutional investors),
either directly through the purchase of highly lever-
aged hedge funds or by financing their purchase
with borrowed funds, so the resulting value of the
active expense ratio can be viewed as a conservative
estimate of the cost of active management. From a
theoretical standpoint, the restrictions on the use
and limitations on leverage are required so that the
active expense ratio, like other portfolio measures,
depends only on the attributes of the portfolio and
not those of its investors.
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Substituting Oi/ / (712, =1 into Eq. (8) and taking
the square root of each side, we get:
wA 1 — R?

(1-—ws) R

)

Solving (9) for the value of the wa, the weight of
the active share in the portfolio, yields:

V1 —R?

TRVl R (10

WA

Having solved for this weight, we now go to back
and substitute into Eq. (2) to compute the active
expensive ratio Ca as follows:

R(Cp — ()

V(1 —R?)

Co=0Cp+ (11)

Notice that Eq. (11) allows us to derive the active
expense ratio knowing only R? and the expense
ratios for the portfolio and the index. The active
expense ratio increases with both an increase in
the fund’s expense ratio and its R? relative to the
index. When the cost of indexing rises, the active
expense ratio will decline as a larger proportion of
the fund’s costs are consumed by passive manage-
ment. Beta, as noted above, does not enter at all
into the calculation of the active expense ratio.

The alpha of the active component is computed
in a similar manner. The following equation gives
the portfolio alpha, ap, as a weighted sum of the
active alpha, «a, and the passive alpha, which
we will assume to be the negative of the cost of
indexing, C: 8

ap = waaa — (1 —wa) (12)

Substituting from (10) into (12) and solving for the
active alpha yields:

R(ap + (7)

N2 (13)

oA = op +

JOURNAL OF INVESTMENT MANAGEMENT

All other things being equal, an increase in the port-
folio’s alpha raises the alpha of the active part as one
would expect. As the active share of the portfo-
lio declines (with an increase in R?), active alpha
becomes more sensitive to changes in the portfolio’s
alpha. Finally, the more that the implicit cost of
indexing reduces the portfolio’s alpha, the greater
active alpha becomes.

2 Applying the formulas to large-cap
and other mutual funds

Having developed the machinery for isolating the
active component of the typical mutual fund’s port-
folio from publicly available data, we will now look
at values of the active expense ratio and active alpha
computed from the January 2005 annual release
of the Morningstar mutual fund database. This
database contains comprehensive information on
17,411 funds through December 31, 2004. Morn-
ingstar computes its regression-based measurements
for funds—alpha, beta, and R2—from monthly
excess returns over the previous 36 months. Fund
expense ratios in the Morningstar database consti-

tute the most recently reported figures.?

Morningstar categorizes funds in three ways—using
its own style system, using the objective stated in
each fund’s prospectus, and using the benchmark
which provides the best fit to the fund’s returns
as measured by R2. In this study, the prospectus
objective was not used because of its subjective, and
potentially misleading, nature.

Given our focus on active management, the first
step was to prune the database by eliminating any
fund that was either explicitly identified as an index
fund or that had an R? of 100% relative to its
best-fit index.!® Since Morningstar rounds R? to
the nearest percentage point, funds with a stated
R? of 100% can include funds whose actual R?

was as low as 99.5%.!! While this screen may have
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eliminated the most egregious closet indexers from
the sample, it mainly excludes index funds that
were not flagged as such. Also removed from the
sample were funds reporting less than $10 mil-
lion of assets under management. Such small funds
were more likely to have anomalous expense struc-
tures either because they had too few assets over
which to allocate expenses or because they were
new funds whose expenses were being temporarily

subsidized.

The sample was not strictly limited to no-load
funds; however, funds with either a front- or back-
end load of greater than 1% were excluded.'?
Funds not generally available to the public and
with expense ratios less than 30 basis point, such
as GE’s S&S Program Fund and Elfun Fund, were
also eliminated from the sample because they are
effectively nonprofit funds. As noted above, funds
with sufficiently low expense ratios usually have
their expenses subsidized in some manner.

Finally, funds classified by Morningstar as either
“Moderate Allocation” or “Conservative Alloca-
tion” were dropped from the sample. These funds
were considered more likely to have market tim-
ing and asset rotation issues that would affect their
active expense ratio, active alpha, and overall alpha.
After this screening, 4754 of the 17,411 original

funds remained.

An examination of how well Morningstar’s catego-
rization scheme matched up against their reported
“best-fit index,” the index with which the fund
had the highest R?, led to the conclusion that
large-cap US equity funds had the most clear-cut
benchmark—the S&P 500 Index. Choosing the
“wrong” benchmark index can create two kinds of
problems. First, it can reduce the estimated share
of the fund under active management (which also
reduces its active expense ratio) since the R? rela-
tive to that index will tend to understate the fund’s
passivity. Second, the estimated value of alpha that
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is used as the primary input into the estimate of the
fund’s active alpha will not be specified correctly.

Only funds that Morningstar placed in one of its
three large-cap style categories—Large Blend, Large
Value, and Large Growth—were included in the
sample of 152 large-cap funds. This eliminated
“bear” funds that provide investors with returns
that are negatively correlated with the S&P 500 and
a few other funds with correlations that appeared
spurious. The large-cap funds were then divided
into two groups—retail and institutional. Funds
were considered institutional when they had a min-
imum initial investment requirement of $100,000
or more—a dividing line that basically agrees with
the data provided by Morningstar and deals with
the few cases where a fund’s name and its Morn-
ingstar designation do not match. Funds requiring
less than a $100,000 initial investment were taken
to be retail funds. Under this criterion, there were
36 institutional funds and 116 retail funds. The
two groups were treated identically except that
the 0.18% expense ratio for Vanguard’s S&P 500
Index Fund was assigned as the cost of indexing for
the retail funds and the 0.05% expense ratio for
Vanguard’s Institutional S&P 500 Index Fund was
used for the institutional funds.!?

Table 1 gives summary statistics for the 152 large-
cap funds as well as the broader universe of 4754
funds from which they were drawn. The computed
values for the active expense ratio and active alpha
for the Morningstar universe are presented to estab-
lish rough baseline figures for comparative purposes
only. To avoid the problem of finding an appropri-
ate benchmark index as well as a cost of indexing
for each fund, a constant indexing cost of 0.30%
was assumed for each fund.'® The active expense
ratio for each fund was computed using Eq. (11)
and active alpha was computed using Eq. (13).

As one would expect, institutional large-cap funds
have lower average expense ratios than retail funds.
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Table 1 Properties of the large-cap mutual fund samples and the Morningstar universe of funds.

Sample mean

_ Expense ratio Alpha
Net Active

Funds in assets in share  Overall Active Overall Active
Category sample  $million R? wa Cp Ca op oA
Institutional large-cap funds 36 334.23 96.86 14.52 0.77 5.14 —1.34 -—-7.71
Retail large-cap funds 116 1615.22 9591 15.87 1.26 7.57 =155 —=9.42
All large-cap funds 152 1311.83 96.14 15.55 1.15 699 —150 —9.01
Morningstar reference universe 4754 509.71 90.24 22.05 1.26 520 —=0.59 -—-3.19

Note: R?, active shares, expense ratios, and alphas are given in percent (%).
Source: Derived from Morningstar data. All data covers the 36-month period from January 2002 through December 2004 except for expense

ratios, which are the reported numbers as of the end of 2004.

They also have lower active expense ratios even
though their mean R? of 96.86% is nearly a full
percentage point above that of the retail funds. (It
is interesting that the mean R? for both institu-
tional and retail funds exceeds the 95% threshold
that Bogle (1999) and others view as a signal of
closet indexing.) With so much of the variance of
institutional funds being explained by the S&P 500,
it is not surprising that their average active expense
ratio of 5.14% runs more than 500% higher than
the published expense ratio of 0.77%.

Opver the entire sample of 152 large-cap funds, the
mean active expense ratio is just under 7% per year.
To beat the cost of a purely actively hedge fund that
takes an annual 2% off the top and 20% of all posi-
tive returns, the manager of the average fund would
have to generate a gross active return of 25%.1°

In the broader sample of 4754 funds, the mean
active expense ratio of 5.20% is only a bit more
than the mean for institutional large-cap funds. The
overall expense ratio, 1.26%, is the same as that for
retail large-cap funds. The broader sample offsets its
higher expenses with what is apparently more active
management—the mean best-fit R? is 90.24%.

JOURNAL OF INVESTMENT MANAGEMENT

The performance of the large-cap funds in the sam-
ple as measured both by the standard overall alpha
and by active alpha is, on average, undistinguished.
Institutional funds only perform slightly better than
retail funds and the mean overall alpha of —1.50%
plummets to a mean of =9.01% for active alpha.
In essence, large-cap funds taken as a whole con-
sume 7% of the assets being actively managed as
expenses and then generate another 2% of losses
beyond that.

It should be noted that large-cap funds vary greatly
in their active expense ratios and active alphas.
Table 2 provides these numbers as well as the overall
measures of cost and performance for each of the 36
institutional large-cap funds in the sample, ordered
from the lowest active expense ratio (GE Institu-
tional US Equity at 2.61%) to the highest (PIMCO
StocksPlus Administrative at 9.36%). Most of these
funds engage in “tilt” or “enhanced index” strate-
gies in which they provide their institutional clients
with a large-cap portfolio designed to track the
S&P 500 Index while aiming to provide superior
performance through the targeting of stocks and
sectors or through the use of derivatives to enhance
returns. °
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Among the funds with the best alphas were those
sufficiently tilted toward value stocks to warrant a
“Large Value” style designation from Morningstar
while among those with the worst alphas were
funds tilted toward growth stocks with a “Large
Growth” style designation. (During the 3-year sam-
ple period, value stocks outperformed growth stocks
in absolute terms by a wide margin.) The only
S&P index tracked by Morningstar other than the
S&P 500 is the S&P MidCap 400, so neither
the S&P/Barra 500 Value nor the S&P/Barra 500
Growth indexes are included in the possible best-fit
indexes. Instead, the Russell 1000 Value and Russell
1000 Growth indexes, which include many mid-cap
stocks, are used. As noted earlier, failure to use the
appropriate index or combination of indexes will
tend to understate the active expense ratio.

Tables 3 and 4, which give cost and performance
figures for the ten funds with the lowest active
expensive ratios and the highest active ratios, respec-
tively, indicate that the range of active expense ratios
for large-cap funds geared toward retail investors is
much wider than their institutional brethren. The
lowest active expense ratios for retail funds are only
somewhat higher than the ratios of low-cost insti-
tutional funds; however, the high-end of the retail
funds is much higher than the most expensive insti-
tutional funds. The retail funds with the greatest
active expense ratios are dominated by the Class
C shares of funds with high expense ratios and Rs.
The retail funds with the lowest active expense ratios
inTable 3 are evenly divided between outperformers
and underperformers, while those with the highest
active expense ratios in Table 4 are dominated by
underperformers.

For institutional large-cap funds, assets are evenly
distributed across the expense spectrum. With retail
funds, however, assets tend to concentrate in funds
with low expenses as measured by both the overall
expense ratio and the active expense ratio.

FIRST QUARTER 2007

Table 5 gives the ten retail large-cap funds in the
sample with the most assets under management
at the end of 2004. While their stated overall
expense ratios are consistently low—all are less than
1%—three of the funds (Fidelity Magellan and two
versions of Scudder Growth & Income) have active
expense ratios over 5%. Performance of the larger
funds is unexceptional as measured by either over-
all alpha or active alpha, with only the two funds
that are in the Morningstar “Large Value” category,
Fidelity Equity-Income II and American Century
Income & Growth, possessing positive alphas.

Active expense ratios are even lower when the uni-
verse of big mutual funds is expanded beyond
large-cap equity funds. Table 6 provides the num-
bers for the fifteen biggest funds for which it is
possible to own an index fund that tracks Morn-
ingstar’s best-fit index for the mutual fund. The
expense ratios for these index funds, which appear
in the column labeled “Index Cost” and range
from 0.15% to 0.35%, were used to compute
the active expense ratio and active alpha for each
fund. The mean active expense ratio for these funds
is 3.32%. The three Vanguard funds are notable
for outperforming their benchmarks while sporting
an active expense ratio that is more than com-
petitive with hedge funds. The biggest funds also
provided investors, on average, with marginally
positive overall and active alphas for the sample
period.

While most mutual funds have an obvious bench-
mark index that provides a low-cost alternative for
their passive component (even if it is not one tracked
by Morningstar), some still do not. This situation
is changing, however, as the breadth and number
of index funds (including exchange traded funds)
grows rapidly. Some funds, however, fall between
benchmarks. The next section looks at how the
model developed above can be extended to deal with
this and other problems.
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3 Refinements of the model

The formulas for the active expense ratio and active
alpha can be easily computed and naturally inter-
preted; however, for certain applications, greater
precision and less conservatism may be desired. The
main source of error in the above analysis lies in
the measurement of R2. The imprecision caused by
rounding of R? by Morningstar and other services
(which can be rectified by rerunning the regres-
sion using raw returns data) is of secondary concern
relative to larger errors that can result from the inap-
propriate benchmark choice and the misattribution
of noise or other sources of inefficient investment
choice to active management.

There are two fundamental ways in which the
estimate of R% can be improved. First, the uni-
verse of benchmarks can be expanded to cover
as much of the investment landscape as possible
without concern for whether certain benchmarks
overlap. Second, rather than limit funds to a single
benchmark at a time, regressions of returns against
multiple benchmarks (as is done for Sharpe’s style
analysis) could be run and the adjusted R? could
be used as the measure of the variance attributable
to the passive part. Then, for example, the passive
alternative to a large-cap fund with a propensity to
invest in semiconductor companies would be a sta-
tistically determined combination of the S&P 500
and a semiconductor index.

The cost of the passive alternative can then be com-
puted as a weighted average of the cost of the
index funds that comprise its passive part. These
weights can be taken directly from a returns regres-
sion or, when costs vary significantly from index
to index, be generated by a model that minimizes
the cost of indexing subject to various constraints
and tradeoffs. Of course, these costs themselves
have a subjective element to them given that all
the funds that mirror a given index do not have

FIRST QUARTER 2007

the same fees and the one with the lowest fee may
not always represent a practical choice; however, the
values of the active expense ratio and active alpha
are usually insensitive to reasonable variations in
the expense ratio for the passive component of the
portfolio.

The use of multiple benchmarks, even using an
adjusted value of R? in an effort to mitigate any
“data snooping” effects, can give the appearance of
failing to credit the fund manager with active man-
agement simply because a combination of index
funds happen to approximate his returns over an
extended period of time. Although the manager
may intend to provide his investors with 100%
active management, his intentions are not the issue
when his actions can be replicated at a significantly
lower cost via indexing.

Indeed, it may be more important to make adjust-
ments in the other direction so as not to improperly
credit the manager for being active when he was sim-
ply insufficiently diligent to hedge out unintended
bets in his portfolio. Since the noise of inadequate
diversification is more pronounced in portfolios
with concentrated holdings, one can make adjust-
ments to the active weight in the portfolio that will,
in turn, affect the values of the active expense ratio
and active alpha. The downside of making such an
adjustment is that doing so requires some knowl-
edge of the fund’s portfolio. In this case, at least,
the timeliness of that knowledge is not likely to be
critical.

The limitation on the leverage available for
the active component is another area where it
may be desirable to refine the model for cer-
tain applications. This assumption makes the
active expense ratio a useful tool for retail
investors looking for a relative gauge of fund
expenses. Indeed, this measure of fund costs is
arguably better than the traditional expense ratio
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because it explicitly recognizes the cost of indexed
alternatives.

Institutional investors, on the other hand, may
be able to invest in low-beta active alternatives
with even greater leverage and so they may wish
to alter the formula to take into account the cost
and availability of leverage. Because such investors
presumably have an advantage in predicting future
fund excess returns, consideration of cost may be
secondary to them.

It is possible that the active expense ratio could aid
in the prediction of mutual fund returns. Using only
the standard expense ratio, there remains disagree-
ment as to the role of fund expenses in determining
a fund’s overall performance. Carhart (1997) and
Bogle (1999) take the position that expenses are
the prime determinant of a fund’s performance—
with a higher expense ratio leading directly to lower
performance—while Hendricks ez 2/ (1993) and
Wermers (2000) provide evidence that market tim-
ing and stock picking are more important than
expenses in determining fund performance.

Using cost and performance measures that separate
out the implicit share of funds being actively man-
aged could help resolve the link between expenses
and performance. It is not unreasonable to believe
that a manager who is able to provide genuinely
inexpensive active management might perform bet-
ter than one who gives only the appearance of a low
expense ratio through closet indexing. The results
obtained in this preliminary study hint at the pos-
sibility that both the active expense ratio and active
alpha may be able to shed additional light on the

performance of investment managers.

Notes

1 Although it could be considered a misnomer, the con-
vention of referring to indexed investments as “passive”
is followed in this article. The composition of most
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indexes changes significantly over time and that updates
to indexes are made in an active effort to keep the
index both relevant to the market and competitive as an
investment.

The managers of a fund with a high R* will, on occasion,
point out that the fund’s industry composition differs sig-
nificantly from that of its benchmark. Because portfolio
returns are driven more by the underlying risk factors con-
tained in the portfolio than by any arbitrary classification
scheme, it is easy to shadow an index without mirroring
its composition on many dimensions, including industry
make-up.

Swedroe (2001, pp. 68-69) constructs an example that
uses a variance decomposition to compute directly the
passive and active shares of funds under management.
This approach tends to overestimate the implied expense
ratio for the active component because it generates pas-
sive and active shares that are inconsistent with a proper
replicating portfolio.

Any direct comparison of fees between hedge funds
and mutual funds is complicated by the fact that
hedge fund expenses are structured to include a sizeable
incentive component. Many mutual funds, includ-
ing Fidelity Magellan Fund, have provisions that link
fees to performance; however, these incentive payments
are typically small relative to the standard for hedge
funds. This difference in incentive structures might
also be expected to induce managers who were more
confident of outperforming the market to work for
hedge funds. Neither hedge funds nor mutual funds
include commissions and other trading-related expenses
in their fees; however, these are reflected in fund
performance.

This use of the term “active alpha” is distinct from that
used by Litterman (2003) to refer to a specific portfolio
strategy.

Although excess returns are used throughout this article
for consistency with the Morningstar data and stan-
dard practice, the analysis can also provide a useful
decomposition if only gross returns are considered.
Dybvig and Ross (1985) and Dybvig (2003) explore the
limitations of static performance measures when applied
to a dynamic setting such as a fund manager who engages
in information-based asset selection strategies.

This may underestimate alpha for many of the larger index
funds that employ successful enhancement strategies to
recoup some or all of their expenses.

Actual expenses over the previous 36 months are not
reported. Given the general stability of expense ratios,
it seems safe to assume for the purposes of this analysis
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that the reported expense ratio is representative of the
entire 36-month period.
Note that any fund that was not in existence during the
entire 3-year period was automatically excluded from this
study because R? would not be available for it. Because
the vast majority of money invested in mutual funds is in
established funds, any survivorship bias is not considered
to be a significant issue here.
Rounding error is greater for mutual funds with higher
values of R2. In the absence of evidence that fund
managers systematically game the value of R? in either
direction, there is no reason to adjust these values. A more
conservative measure when singling out a single fund
would involve subtracting 0.5% from it; however, the
results when averaged over many funds can be expected
to be more accurate if the published figures for R* are
used and so that is the approach taken here.
The expense ratio for funds with small loads was not
adjusted to include the load. The lack of an unbiased
method to adjust expense ratios for loads led to the exclu-
sion of funds with significant loads from the sample.
This is less of a problem for funds with multiple classes
since one of the classes (Class C) normally has little or
no load and so can represent the fund in the sample;
however, the other classes may provide lower expenses for
some long-term investors. The 1% cutoff was deliberately
selected so that Class C shares would be included. No
effort was made to add this load back into the fund’s
expenses—it was simply ignored for the purposes of this
study.
Vanguard’s institutional index fund requires an initial
investment of $10,000,000, which is also the cutoff for
the funds under consideration. For investors who are able
to post a $25,000,000 initial investment, Vanguard has
an institutional S&P 500 index fund with only a 2.5 basis
point fee.
The mean values for active share, active expense ratio, and
active alpha for the Morningstar universe were computed
using a cost of indexing of 30 basis points for all funds,
including those funds for which a more precise number
would be used when they were analyzed within one of
the subsets of funds, for example, the large-cap equity
funds.

15 During the 2002-2004 period, the risk-free rate was
largely restricted to a range between 1% and 2%, so the
total return of a hedge fund with little or no market risk
would be only slightly greater than its alpha.

16 Arnott (2002) describes how PIMCO StocksPlus lever-
ages the parent company’s fixed-income expertise to
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implement a portable alpha strategy within that fund to
enhance the returns of the S&P 500.
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