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A Multicriteria Approach to Mutual Fund Selection

Wade D. Cook
Kevin J. Hebner

In practice, when investors select a mutual fund, they take into account a number of factors.
However, the most popular approach for evaluating mutual funds employs only a single
criterion, the funds’ mean, risk-adjusted, rate of return (Jensen’s o coefficient). In the present
paper a multicriteria approach to mutual fund selection is presented. The multicriteria
methodology allows numerous factors to be considered, for example, the standard deviation
of the funds’ o’s, front and back-end load fees, the level of diversification, quality of service,
and so on. It also recognizes that individual investors possess heterogeneous attributes and
preferences, and hence, allows investors to formulate different ratings (and consequently
rankings) of the set of competing mutual funds.

1. INTRODUCTION

In the decade ended December, 1989, the number of U.S. households owning
mutual fund shares increased by 495 percent to 22.8 million and the total number
of shareowner accounts increased to 58.2 million. Furthermore, total U.S. mutual
fund assets increased by 1,750 percent to $982 billion and the number of U.S. funds
more than quadrupled to 2,918.! The mutual funds offered vary enormously in terms
of their investment objectives, types of securities held, historical returns and risk
levels, load and management fees, levels of diversification, quality of service, and
so on. Similarly, fund shareholders vary enormously in terms of their wealth levels,
rates of portfolio turnover, degrees of risk tolerance, understanding of financial
markets, beliefs in the ability of mutual funds to outperform the market, their own
portfolio’s level of diversification, and so on. With this impressive growth record
and the increasing complexity, diversity and competitiveness of the mutual fund
industry, it is important to examine the approach adopted by investors when
evaluating mutual fund managers.
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Evaluating competing money managers is an integral part of the decision-
making process facing individual investors who are determining which mutual fund
to select or corporations who are deciding which pension fund manager to hire. In
what has become the classic article on performance evaluation, Jensen (1968) uses
a single criterion approach to provide evidence that (on a risk-adjusted, net of
management fees basis) mutual funds as a class do not outperform the market. It is
important to note however, that his purpose was “not to evaluate the funds from the
standpoint of the individual investor, but only to evaluate the fund managers’
forecasting ability” (p. 404). For examining the forecasting ability of mutual fund
managers’ as a class, Jensen’s single criterion approach may be appropriate.?
However, if one’s objective is to evaluate competing funds from the perspective of
a potential investor, a multicriteria approach is required.’

Jensen’s single criterion is the “average incremental rate of return on the
portfolio per unit time” (p. 394); what is now referred to as Jensen’s a coefficient.
Jensen explicitly chose not to consider other criteria, such as a mutual fund’s
consistency in earning incremental returns, or its level of diversification (p. 415).
Furthermore, Jensen omitted the fund’s front-end and back-end load fees (p. 404),
as well as the level of service offered to its investors. The objective of this paper is
to provide an alternative to the single criterion approach adopted by Jensen (and
numerous more recent studies), so that a large number of competing mutual funds
can be evaluated by an individual investor.

The multicriteria approach developed in this paper is based on a model by
Cook and Kress (1991). This model, which was designed for multiple criteria
problems with purely ordinal data, is adapted here to incorporate the cardinal data
inherent in the mutual fund problem. The model explicitly recognizes that investors
possess heterogeneous attributes and preferences, and hence, in general, they
formulate different ratings (and consequently rankings) of the set of competing
mutual funds. In contrast to this implication of the multicriteria approach, if investors
employed Jensen’s single criterion approach, unanimity would exist in their fund
ratings (and rankings). All investors would then select the same mutual fund, an
implication which is clearly inconsistent with the large number (2,918) of funds
currently sold in the U.S.

To develop a multicriteria approach to mutual fund selection by an individual
investor, this paper proceeds as follows: Section I presents, for illustrative purposes,
a set of six criteria which could be used by the investor. Section III first introduces
the general concept used for combining multiple criteria, and presents three general
forms of investor preference regarding the mutual funds and the criteria against
which the funds are to be judged. Then, from the three general forms of investor
preference, five constraints on the weights chosen by the model to rank the various
funds are derived. Next, the general multicriteria approach for ranking mutual funds
is presented, along with a simple illustrative example. Section IV provides an
example of the selection procedure using data from ten mutual funds evaluated on
the basis of the six suggested criteria. Importantly, it is demonstrated that a very
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different ranking of the ten funds is derived using this paper’s multicriteria approach
compared with Jensen’s single criterion approach. Furthermore, it is demonstrated
that, using the multicriteria approach, investors with heterogeneous attributes and
preferences, do obtain different fund rankings. Conclusions are presented in Section 5.

II. THE K CRITERIA

A set of M mutual funds i = 1,2,...,M are to be ranked according to a set of K
criteria k = 1,2,..., K. For each of the M funds an observation (either cardinal or
ordinal) for each of the K criteria must be provided by the investor. For illustrative
purposes, assume there are six criteria:

i). o;, the mean, risk-adjusted rate of return, net of management fees,
observed for fund i during the last T periods (i.e., Jensen’s a coefficient).* Using
prior rates of return to select a mutual fund could be considered a questionable
practice in view of evidence that past performance contains little or no predictive
value. However, Allerdice and Farrar (1967), Friend, Blume and Crocket (1970),
Smith (1978) and Woerheide (1982) provide evidence that past rates of return are
positively correlated with a fund’s net sales. Furthermore, survey evidence presented
by Lewellen, Lease and Schlarbaum (1977) and the Investment Company Institute
(1987) indicate that prior returns are one of the primary variables used by investors
when choosing mutual funds. Investors’ beliefs regarding the ability of mutual funds
to outperform the market will be a primary determinant of the importance they
accord to ;.

i). o, the standard deviation of the T a;’s observed for mutual fund i’
Investors who are less risk tolerant will place relatively greater importance on o;.

iii). D; mutual fund ’s degree of diversification (that is, how closely the
fund’s portfolio approximates the market portfolio).® Investors who are less risk
tolerant or whose portfolios are less well diversified, will accord relatively more
importance to D,.’

iv). F,, fund i’s front-end load fee. Normally F; is a decreasing function of
the quantity purchased and hence, will be a relatively less important criterion for
investors who are wealthier and purchase larger quantities.

v). B, fund i’s back-end load fee. Normally B, is a decreasing function of
the investor’s holding period and hence, will be a relatively less important criterion
for investors with longer expected time horizons or equivalently, lower rates of
portfolio turnover.

vi). 8, fund i’s service level.® Investors whose understanding of financial
markets is limited will generally accord relatively more importance to S;.

The six examples of criteria provided above are used throughout this paper to
illustrate the multicriteria approach to mutual fund selection.’
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II1. A MoODEL FOR COMBINING MULTIPLE CRITERIA

1. The General Concept

In general, it is assumed that the investor can express three forms of preference
regarding the funds and the criteria against which the funds are to be judged.

Preferences Among Funds by Criterion. Itis assumed that the investor can
rank order the M mutual funds according to each criterion. That is, for each criterion,
the investor can decide which fund ranks in first place, which in second, and so on.'°
To rank order the M funds according to criterion k, define a binary (0 — 1) matrix
A* where

A*=(af)

1 if fund i is ranked I’th on criterion &, and )
ak=

0 otherwise.

For the moment, assume that the investor is only interested in the ordinal
ranking of the funds along each of the K dimensions. While this approach does not
immediately take advantage of the information in the cardinal data available, the
cardinal data is used in the formal model presented below when choosing the weights
to be applied to the rank positions (see (3a) below).

To illustrate how a binary matrix is constructed, assume there are five mutual
funds to be ranked according to o, the k’th criterion, with i = 1,2,...,5 used to index
the funds. Then, if &, = 10 percent, a, = 6 percent, a; = 12 percent, o, = 9 percent
and o = 8 percent, the ordinal ranking can be represented by the matrix

RANK
FUND 1 2 3 4 S
1 0 1 0 0 0
2 0 0 0 0 1
A= 3 1 0 0 0 0
4 0 0 1 0 0
5 0 0 0 1 0

Ranking the Criteria by Importance

The second assumption is that the investor can rank the K criteria themselves
in order of importance.!' For convenience, let k = 1 denote the most important
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criterion, k = 2 the next most important, and so on, with k = K denoting the least
important criterion.!?

Ranking the Criteria by Clearness

Criteria “clearness” is a third concern in rank ordering the M mutual funds.'?
It is an issue because the ability of the investor to distinguish between funds on the
basis of, say, a; may be greater than his ability to distinguish between funds on the
basis of D; or S; (where S; may be especially difficult to quantify). To incorporate
criteria clearness into the model, the investor must be able to rank the criteria from
the most to the least clear. This is a ranking over and above the “criteria importance”
ranking.

Once the three forms of investor preference are incorporated into the model,
the investor’s objective is to obtain, for each mutual fund i, an overall rating, R,
which reflects the fund’s aggregate standing over the set of criteria. To accomplish
this, a set of weights {wf}, fork=1,...Kand I = 1,...,.M, is determined, where w is
the level of importance or weight accorded the I’th rank position for criterion k. The
rating for fund i is then

K M
Ri=2 2 akwf.

k=1 =1

)]

For example, if fund #1 is ranked first, fourth, third, fifth, first and third on criteria
k=1,k=2, ..., k=6 respectively, then its rating would be

R; = 0! + 0 + 0} + 0} + 0] + 08

The model’s weights must be chosen in such a manner that the three forms of
preferences outlined above are adhered to. Specifically, for a given criterion, a
higher ranked fund should be accorded more weight than one ranked at alower level.
More important criteria should be weighted more heavily than less important
criteria. Similarly, clearer criteria should be weighted more heavily than less clear
criteria. In the subsections to follow, these ideas are formalized, and a model for
determining a set of weights and hence, a rating R; for each mutual fund i, is
presented.

2. Constraints on the Choice of Weights, of

Constraint #1 (Discriminating Among Criteria): Once the investor has rank
ordered the K criteria (from the most important criterion, k = 1, to the least important,
k=K), it is necessary that the weight accorded to criterion k, wf, be at least as large
as that accorded to criterion k + 1, wf*! (for a given rank position ). Letting the
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variable v denote the minimum gap between these two weights, the constraint
of — @¥! 2 v must be imposed.

A further consideration in discriminating among the criteria, is that the investor
may wish to distinguish more strongly between some pairs than others, by specifying
a vector of relative criteria importance parameters, x = (k', k2,...,k¥"!). The parame-
ter k* reflects the “relative” positioning of criteria k and k + 1, or the degree to which
the investor believes that criterion k is more important than criterion k + 1. For
example, if the investor specifies that k! > «? ,..., > kX!, then he wishes to
discriminate (relatively) strongly between criteria 1 and 2, less strongly discriminate
between criteria 2 and 3, and so on, with a relatively weak distinction made between
criteria K~ 1 and K.

Formally, the constraints on criteria importance are then given by

wf - -wrz0 fork=12,..K-1and/=1,2,. M. 3)

In this format it is clear that, while the parameter x* reflects the relative gap between
the weights on criteria k and k+1, the product vk* provides the absolute gap between
the weights. The role of v will become clearer when the full model is presented
below.

To illustrate what relative criteria importance parameters mean, assume that
K =4 and that, regardless of what weights are actually used to represent the 4 criteria,
the investor believes that the difference between w} and w? is twice the difference
between w? and w; (for a given rank [). If k! = 6, then k2 = 3 or, equivalently,
k! /% = 2. Similarly, if (0} - ®}) = 3(w] - wf) with k! = 6 and x*> = 3, thenk* =1
and x%/x3 = 3. If, contrary to the above example, the investor believes that the
relative positioning should reflect equal spacing, then he should choose k! = k2 =
K3=1.

Constraint #2 (Discriminating Among Rank Positions) Once the investor
has ranked the M mutual funds according to each of the K criteria (from the best
fund, /=1, to the worst, I=M), it is necessary that the weight accorded to rank position
I, wf, be at least as large as that for rank position / + 1, wf,, (for a given criterion k).
Letting the variable pu (which plays a similar role to v in Constraint #1) denote the
minimum gap between these two weights, the constraint f - ©f,; = p must be
imposed. However, this constraint assumes that the minimum difference, p, is the
same for all rank positions, and ignores the information regarding relative rank
positions that exists in the cardinal data available.!*

The cardinal data can be used to define a vector of relative rank difference
parameters. For criterion k, define a vector M= (A5, A:,..., AL_,) where
A= (ck-ck,) 7 (ct - k), cf is the cardinal observation for the I’th ranked fund, 0 <
M < 1and ZM' A¥ = 1.1 The larger A is, the larger is the relative difference between
the I’th and /+1’th ranked security (according to criteria k). If only ordinal data is
available for criterion &, then A might be chosenas Af=1/M-~1forl=12,.,.M
— 1. For example, if there are five mutual funds and criterion 1 refers to the «;’s,
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with ¢} =.10, ¢} =.08, ¢} = .02, ci =0 and ¢} = -.10, then A} =.10,\} =.30,A} = .10
and A} =.50. Note that\}, and hence w} — w} is relatively large because the difference
between c} and c! is relatively large. If only ordinal observations are available for
criterion /, then A} = .25 for I= 1,...,4.

While the vector of relative rank difference parameters, A*, recognizes the
differences among rank positions for a given criterion k, it does not reflect the
relative importance of criterion k itself. For this reason, multiply each A by a
contraction factor * = XX, «//ZX, «/, which reflects the required reduction in gap
size (between relative rank positions) for criterion k relative to criterion 1 (the most
important criterion).

Formally, the constraints on rank position importance are given by

of - wf,, ~ufN 20 fork=12,.. Kand/=12,..,M-1. (3a)

of - o}, - o} - w},)s0 fork=12,.Kand!=12,.M-1. (3b)

Similar to (2) from Constraint #1, the #*Af reflect the relative gap between the
importance attached to consecutive rank positions, while the product pf*Af provides
the absolute gap. Furthermore, the gaps between consecutive rank positions are
bounded from below by the constraint set (3a), and from above by the constraint set
(3b).

Constraint #3 (Criteria Clearness Discrimination): To incorporate criteria
clearness into the model, the investor must be able to rank the criteria from the most
to the least clear. Then the variable p in the previous set of constraints (equation
(3a)), is replaced by the vector of variables (u!'}, p'?, ,..., u), where u'" represents
the relative clarity of the clearest criterion, p'? the relative clarity of the second
clearest criterion, and so on.

To reflect differences in clarity among the K criteria, the absolute sizes of the
u variables are incorporated into the model. Then, if there is a large difference in
clarity between two consecutive criteria, [k] and [k+1], the corresponding difference,
ulkl — ulk11 will be large, as will be the difference between the two corresponding
weights. Equation (3a) (representing Constraint #2) must then be replaced by the
following two sets of constraints,

of ~ of,, - pkFAE 20 for k=1,2,...Kand =12,. . M~1 @
and
pld — e o 2 0 fork=1.2,.K-1, o)

where ¥ is a variable measuring the minimum gap between consecutive clearness
variables.
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Constraint #4: The weights must be chosen in such a manner that the overall
rating accorded to mutual fund i, R, is less than or equal to some exogenous
parameter, say 1,

©

K M
R=22wfa{-‘,s 1.

k=1 [=1

Choosing a value of 1 is just a scaling convention; any parameter value greater than
zero could be chosen and would have no impact on the overall ranking of the funds.

Constraint #5: Finally, constraints on the minimum values of the variables v
and y are added,

vez and @)

X=Z (8
where z is a non-negative parameter.
3. Ranking The Mutual Funds

Given any set of weights {wf}, the investor can obtain a rating R, for each of
the M mutual funds. By ranking the funds in descending order according to R;, an
optimal fund is identified. Effectively, by choosing a set of weights, an additive
utility function R{w) is defined, where ® denotes an (M x K) matrix (wf is the (,k)
element of w) and any set of weights satisfying Constraint #1-Constraint #5 is
feasible. Rather than simply, and arbitrarily, choosing any set of weights that is
feasible, an approach that has been applied in efficiency analysis (see, for example,
Charnes, Cooper and Rhodes (1978)) can be adopted. This approach, applied in the
present context, determines for each mutual fund i, the set of weights {wf} that
provides the most favorable rating R;. Specifically, solve the following maximiza-
tion problem for each fund i (where C#i denotes Constraint #i),'¢

K M

Max g}y, u1xRi = Max{ml.v.(u}-xz E wial

subject to:

of - -t =z0 fork=1,2,...K—1and VI C#) @

of -l - Mo} -0},;)s0 forl=12,..,M-1land Vk (C#2) (3b)
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of -k, - pkf N2 0 fori=12,..M-landVk (C#2#3) @4
i~ el o > 0 fork=12,.,K-1 (C#3) &)
K M

2 2 wkak < 1 (C#4) (6)
k=1 I=1

v-z=0andy-z20 c#5) (M.8)

of, Wt z20 Y1k (Non-negativity)

A Simple Example: A simple example, using one criterion and two funds,
illustrates how the maximization problem is solved. While the example is trivial in
terms of identifying the best fund, it is useful in illustrating the geometry of the
maximization procedure. Let the single criterion be o;, with a; = 0.30 and o, = 0.05,
so that a;; = 1, a,, = 1 (see Figure 1) and A} = A = 1.0 (the k superscript is omitted
throughout this example to simplify the exposition). From (1), R, = w;; and R, =
w4, where an additional subscript is introduced to denote the fund being rated.!?
Next, observe that discriminating among criteria and criteria clearness are not issues
in this example. Hence, Constraints #1 and #3 are not relevant, and the vector p in
(4) can be represented by a single variable. Finally, add p 2 z to Constraint #5 and
let z=0.25.

The constraint set for the two maximization problems, Max (,, R, andMax ,, ,R,.is

then
w;—wp—-pu=z0 (Constraint #2)
oyslandwysl (Constraint #4)
u =025 (Constraint #5)
w; =0and w, =0, (Non-negativity)

fori=1and i = 2 respectively. The constraint set for this problem is represented by
the hatched region in Figure 2. In solving “Max R,” one obtains w3, = 1 and
3, is any value in the closed interval [0,0.75]. For example, take w], = 0 and call
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Figure 1. Requirements Space.
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0.75 1 4 B

/] A

1 @

Constraint set

W, -W,-p=0
W, W,=<1

L = 0.25
W, W,=20

Figure 2. Solution Space for A =1.0,z=0.25.
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a1zvazz

* *
—0 8, + W, a,, =1

AY
1 \\anram
* *
w11an+w12312=1/ b

Figure 3. Requirements Space forA=10,z=0.25.

this point A. Similarly, in solving “Max R,”, one obtains w3, = 0.75 and w3, = 1;
call this point B. Next, observe that Constraint #4 defines two hyperplanes (one for
both Max R, and Max R;,

wjay; + 05a;,; = 1 and
W38y + 0Hay, =1,

which are drawn in Figure 3. Note that the solution to the second maximization
problem (Max R,) is given by the ratio of OQ / OR = 1/ 1.33 = (.75, while the
solution to the first maximization problem (Max R,) is given by OP = 1.

In the literature on efficiency measurement (see, especially, Charnes, et al
(1978)), the line segment RP and the vertical segment emanating downward from
P, are referred to as the efficient frontier. Points on the frontier are said to be efficient,
while points beneath the frontier (toward the origin) are inefficient. Consequently,
in Figure Three, mutual fund #1 (Point P) is efficient, while fund #2 (Point #Q) is
inefficient. Solving the maximization problem for a specific mutual fund is then
equivalent to determining the position of the fund with respect to the efficient frontier.

Note that, if in this example we had set a,; = &, so that A = 0 (i.e., there is no
distinction between the first and second rank positions), then Constraint #2 would
have been w; — w;, = 0 for i=1,2. In this case, the constraint set would appear as
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A

i @,

Figure 4. Solution Space for A = 0.0, z = 1.0.

shown in Figure 4, and the corresponding hyperplanes would be as shown in Figure
5. In this case, both mutual funds lie on the frontier, hence both are efficient.
Alternatively, if A= 1.0 and zis increased to 0.50, the corresponding efficient frontier
is shown in Figure 6. Here, R, = w3, = 0.5. Note that OQ/OR=0.5 as well.

While it is difficult to construct a geometric image of higher dimension
problems, it can be seen from this simple example that increasing a parameter such
as z acts to decrease the likelihood of a given mutual fund being classed as

Figure 5. Requirements Space forA=1.0,z=10.
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P

1 \\ a‘ﬂaZl

\
\

Figure 6. Requirements Space forA=1.0,z=0.5.

“efficient”. The same is true, in general, if k¥, A%, or A are increased. Thus, as z is
increased, the set R* = {iIR} = 1} of efficient funds becomes progressively smaller,
until z reaches its maximum (beyond this value of z, there is no feasible solution to
the constraint set).

The number of funds in the set R* is therefore determined, to a great extent,
by the value of the parameter z. If, for example, z = 0, then v and i may both be zero,
and the maximization problem enjoys tremendous flexibility in its choice of weights,
{wf}. In order to decrease the number of funds in the set R*, the degree of flexibility
allowed must be reduced. This can be accomplished by increasing incrementally the
value of the parameter z. A faster and more efficient method of accomplishing this
is now presented.
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The maximization problem at the beginning of this subsection can be modified
slightly so that it identifies the largest value of z for which the set of constraints is
feasible. That is, solve for the maximum value of z, subject to the set of constraints
listed above, for which the set R* is not empty.

Max z 10$)
subject to:

of - of*!' —wk20 fork=12,.,K-1and V! V)]

of - ol - o} - ok)s0  forl=12,..,M-1and Vk (3b)

of - ok - ptrafz 0 for{=1.2,.,M~1and Vk @

pifl el o > 0 fork12,..K-1 &)
K M

2 2 wlas 1 ©
kel 1=l

v—z20 and x-z=20 (0.8

of,z, pk =0 V ik

At the optimum z*, Constraint #4 will be binding for at least one fund i¥, i.e.,

K M
R,‘. = 2 2 mfaf., = 1.

kel J=l

Such a mutual fund i* will be optimal for the investor.!® Section Four now
provides an example of how to use this approach to rate ten funds, evaluated on the
basis of the six criteria suggested in Section 2.

IV. AN EXAMPLE

This section demonstrates the multicriteria approach to rating a set of mutual
funds and illustrates that investors with different preferences do, in general, obtain
different fund ratings. This section also demonstrates that, in general, the multicriteria
approach will obtain a different set of ratings than that obtained by employing
Jensen’s single criterion approach. To demonstrate the multicriteria approach, two
types of information must first be provided: 1) Data: For each of the 10 funds, an
observation (either cardinal or ordinal) for each of the 6 criteria must be provided
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(the data is employed in the ¥ and Af parameters). 2) Parameter values: The investor
must specify values for the vector of criteria importance parameters (x) and a ranking
of the six criteria according to their relative clarity (recall the u*}),

For this example, ten mutual funds were randomly selected. For the required
data, o; and o; were calculated using thirty-six monthly observations from 198689
(obtained from the Mutual Fund Sourcebook). Information on D, F;, and B; was
obtained directly from the selected mutual funds. Quantifying S; was quite difficult
and was done on a fairly arbitrary basis.

The two types of parameter values required would normally be supplied by
the investor performing the ranking. For this example, a single ranking of the six
criteria according to their relative clarity is provided. It is assumed that p''! = p?1 =
i = B> yB = ul8l where [1] refers to a, [2] to o, [3] to D, [4] to F,, [5] to B,
and [6] to S;. Next, three vectors of criteria importance parameters are assumed, each
representing a different (hypothetical) investor’s set of preferences. This is done to,
as simply as possible, demonstrate that investor’s with different preferences do, in
general, obtain different fund ratings.

As mentioned in the Introduction, fund shareholders vary enormously in terms
of at least six variables, their: wealth levels; rates of portfolio turnover; degrees of
risk tolerance; understanding of financial markets; beliefs in the ability of mutual
funds to outperform the market; and their own portfolio’s level of diversification.
Assume that the three hypothetical investors can be represented by whether they
rate high (1), medium (2) or low (3) according to each of the six variables:

Investor #1  Investor #2 Investor #3
3

Wealth Level

Portfolio Turnover
Risk Tolerance
Understanding

Belief in Funds’ Ability
Diversification

oot ok bk ko
IS SRS I S ]
ARV FLR TS ]

Consistent with the above representation, the three vectors of criteria importance
parameters are assumed to be:

Investor #1 Investor #2 Investor #3
k k

Rank  Criteria x* Criteria x Criteria x
1 a 2 D 3 F 0
2 B 2 B 0 S 3
3 F 1 S 5 D 4
4 o 1 o 1 B 1
5 D 0 a 1 c 1
6 S E o
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TABLE 1
Rankings of the Ten Mutual Funds For Investors #1, #2 and
#3 and for Jensen’s Single Criterion Procedure

Jensen’s Single

Rank Investor #1 Investor #2 Investor #3 Criterion Procedure
1 1* 2 5% 3
2 3* 1 6* 1
3 8 10 1 8
4 5 6 10 6
5 6 8 9 5
6 2 3 2 2
7 10 9 8 10
8 9 7 4 g9
9 4 5 3 4

10 7 4 7 7

* Denotes a tie for first place.

Using the data and parameter values described above, the maximization
problem presented in (10) identifies the optimal mutual fund for each of the three
hypothetical investors. The full ranking of the ten mutual funds for each of the three
investors (using the multicriteria approach), as well as the ranking obtained by
employing Jensen’s single criteria approach, are presented in Table 1. Observe that
the three hypothetical investors obtain different fund rankings from both one another
and from that obtained by using Jensen’s single criterion approach.

In Table 1 observe that Investor #1, for whom a is the most important criterion,
obtains an almost identical ranking of the ten mutual funds as that provided by
Jensen’s single criterion procedure. Also observe that, while Investors #2 and #3
obtain significantly different fund rankings from that provided by Jensen’s proce-
dure, they place a very low (fifth and sixth, respectively). Four additional hypotheti-
cal investors are now introduced, to demonstrate that investor’s who place a. as their
first, second or third most important criterion, may obtain fund rankings significantly
different from that provided by Jensen’s procedure. The four additional vectors of
criteria importance parameters are assumed to be:

Investor #4 Investor #5 Investor #6 Investor #7

k k k k

Rank Criteria Criteria x Criteria Criteria
1 o 1 a 0 B 3 B 2
2 B 2 B 1 o 0 F 1
3 F 1 F 1 F 1 a 1
4 o 1 o 1 o 1 o] 1
5 D 0 D 1 D 1 D 1
6 S S S S

Table 2 presents the full ranking of the ten mutual funds, for each of the four
additional hypothetical investors. Note specifically that Mutual Fund #3, which
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TABLE 2
Rankings of the Ten Mutual Funds for
Investors #4, #S, #6 and #7 Using the Multi-Criteria Procedure

Rank Investor #4 Investor #5 Investor #6 Investor #7

1 1 1 S 5
2 3 5 1 6
3 5 3 6 1
4 8 6 3 3
5 6 8 8 4
6 2 2 4 8
7 9 4 9 9
8 10 9 2 2
9 4 10 10 7
10 7 7 7 10

ranks first using Jensen’s single criterion procedure, ranks second for Investor #4,
third for Investor #5 and fourth for Investors #6 and #7. Also, note that Fund #1,
which ranks second using Jensen’s procedure (and places first for Investors’s #1,
#4 and #5), drops to second place for Investor #6 and to third place for Investor #7.
Hence it is shown how the ranking of funds change as the investors’ priorities
change. Further, it is demonstrated that, even when investors place a relatively
highly (their first, second or third most important criterion), investors may obtain
fund rankings significantly different from that provided by Jensen’s procedure.

V. CONCLUSIONS

This paper presented an approach which allows an individual investor to
identify an optimal mutual fund, given his specific set of attributes and preferences.
This multicriteria approach is based on the pure ordinal model of Cook and Kress
(1991). The initial premise is that investors select mutual funds on the basis of
several distinct criteria, rather than on the basis of a single criterion, such as Jensen’s
a. coefficient (as is generally assumed in the mutual fund evaluation literature). A
general procedure is developed for ranking a set of competing mutual funds, based
upon the ranking of the set of funds according to each criteria and on the investor’s
ranking of the criteria (in order of importance) themselves.

An example, involving ten mutual funds and six criteria, demonstrated two
important points. First, investors with heterogeneous attributes and preferences do,
in general, obtain different fund rankings from one another. Second, the fund
rankings obtained using the multicriteria approach differ from those obtained using
Jensen’s single criterion method. Also, Jensen’s single criterion approach predicts
that investors unanimously agree on their fund ratings (and rankings) and hence,
they all select the same mutual fund. The implication of the multicriteria methodology
that investors obtain different fund rankings and hence, select different funds to
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purchase is, however, much more consistent with the large number of mutual funds
currently sold in the U.S.
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NOTES

1. InJanuary, 1990, mutual fund assets surpassed the one trillion dollar mark, with equity funds
accounting for 26 percent of the total, bond funds 31 percent, money market funds 36 percent
and short-term municipal bond funds 7 percent. Also, note that not all mutual fund shares are
held directly by individual investors. In addition to the 51.1 million individual accounts, there
are 7.1 million institutional accounts (a majority, 3.7 million, of these are fiduciary accounts),
holding 25.4 percent of all stock, bond and income fund shares and 42.5 percent of all money
market shares. Statistics from the Investment Company Institute (1990).

2. While Jensen’s measure is the most widely used measure in academic empirical studies of
forecasting ability, it has been the subject of numerous criticisms. For a good survey of the
criticisms, see Grinblatt and Titman (1989).

3. Treynor (1965) also employed a single criterion approach, asserting that “The comprehensive-
ness of this rating is a question for the reader to decide for himself....Most readers are likely to
agree, however, that at least one dimension — and a critical one — of the quality of the
investment management is analyzed by this new method.”

4, Using prior rates of return to select a mutual fund could be considered a questionable practice
in view of evidence that past performance contains little or no predictive value. However,
Allerdice and Farrar (1967), Friend, Blume and Crocket (1970), Smith (1978) and Woerheide
(1982) provide evidence that past rates of return are positively correlated with a fund’s net sales.
Furthermore, survey evidence presented by Lewellen, Lease and Schlarbaum (1977) and the
Investment Company Institute (1987) indicate that prior returns are one of the primary variables
used by investors when choosing mutual funds.

5. Including o; to measure a fund’s performance consistency was suggested by C. Poll, Managing
Director, Micropal. He evaluates funds by observing their annual rank (by that year’s return)
over, for example, each of the last five years, and then selecting the fund which has most
consistently exhibited a high annual rank.

6. If the mutual fund shares are to be held within a perfectly diversified portfolio, then the fund’s
level of diversification is irrelevant. However, the evidence is quite strong that a very large
majority of households do not hold well diversified portfolios (Blume and Friend (1975)).
Further, survey data presented by Lewellen, Lease and Schlarbaum (1977) and the Investment
Company Institute (1987) demonstrate the importance of the fund’s level of diversification to
the individual investor’s selection decision.

7. To calculate D;, sum the squared deviations of the proportions invested in each security in the
market portfolio from the corresponding proportions in the mutual fund. Since the weight of
each security in the market portfolio is very small, D; can be approximated by the sum of the
squares of the proportions invested in each security in the mutual fund. Note that 0 < D; < 1,
with lower values representing higher levels of diversification. For example, D; = 1 for a one
stock portfolio and D; = 0 for the market portfolio. This measure is used by Blume and Friend
(1975) and is a special case of the diversification measure suggested by Sharpe (1972); the two
measures are equivalent if all securities possess the same unsystematic or residual variance.
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10.

11.
12.

13.

14.

15.

16.

17.

18.

For a description of the various services offered by mutual funds, see Investment Company
Institute (1990; p. 28-30). For survey results on the importance investors place on different
fund services, see Investment Company Institute (1987; p. 33,34).

Jensen’s performance index can be viewed as a special case of the multicriteria model presented
here. He places a weight of 1 on o, and a zero weight on o;, D;, F;, B; and S;.

This may be a weak ordering, containing ties if the investor views two or more funds as being
equally important according to a particular criterion.

This may also be a weak ordering.

To illustrate, recall the six criteria presented in Section Two. The investor may view a; as the
most important criterion followed by, in decreasing order of importance, a;, D;, F;, B; and S;.
To illustrate what is meant by clearness, recall the six criteria presented in Section II
(o, 0i, D;, Fi, B; and S;) and observe that there are measurement problems associated with each
of the six criteria. Regarding a; and o;, Roll (1978) demonstrates that, unless the exact
composition of the true market portfolio is known, a fundamental ambiguity exists when o; (and
hence 0;) is measured using the security market line (for a demonstration of how sensitive
mutual fund rankings based upon «; are to the benchmark portfolio chosen, see Lehmann and
Modest (1987)). Uncertainty regarding the exact composition of the market portfolio also
imparts an ambiguity into the measurement of D; (recall that D; measures how closely fund i’s
composition approximates that of the market portfolio). Load fees, because of their dependence
on the quantity purchased and the investor’s time horizon, also lack clarity. Finally, the fund’s
service level is possibly the “fuzziest” or most vague of the six criteria.

Note that, if the investor specified that all the wf - u)fﬂ were exactly equal to 1 for all J, this
would be equivalent to describing the rank positions as cardinal numbers, MM - 1,...,1. Many
ordinal ranking models, particularly those involving consensus derivation, do in fact use such
a mechanism to weight rank positions (see, for example, Cook and Seiford (1978)).

A large number of ways to define Af exist, hence this definition should only be viewed as an
example. It is, however, the simplest method of employing the cardinal data.

First, two types of information must be provided: 1) Data: For each of the M funds, an
observation (either cardinal or ordinal) for each of the K criteria must be provided (the data is
employed in the a and A} parameters). 2) Parameter values: The investor must specify values
for the vector of criteria importance parameters (), a ranking of the K criteria according to
their relative clarity (recall the p!¥!) and the non-negative parameter, 2.

When there is substantial flexibility in the choice of weights, it is generally the case that a
different set of weights will arise when solving the optimization problem for one fund than for
another. In this simple example, the weights determining the maximum value of R, are different
from those for R,. Hence, for this example, a second subscript is added so that w;; denotes the
weight attached to rank position / when rating fund i. In general, however, the second subscript
can be omitted because the maximization problem presented in (10) below, by solving for the
optimal value of z, minimizes the degree of flexibility allowed and hence, derives an identical
set of weights for all M funds.

Itis possible that, given z*, more than a single fund satisfies (11).

REFERENCES

Ali, I, W. Cook and M. Kress. 1986. “On the Minimum Violations Ranking of a Tournament,”

Management Science, 32: 660— 672.

Allerdice, F. and D. Farrar. 1967. “Factors That Affect Mutual Fund Growth,” Journal of Financial

and Quantitative Analysis, 2: 365-382.

Blume, M. and 1. Friend. 1975. “The Asset Structure of Individual Portfolios and Some Implications

for Utility Functions,” Journal of Finance, 30: 585-603.



20 FINANCIAL SERVICES REVIEW, (1)  1992/1993

Charnes, A., W. Cooper and E. Rhodes. 1978. “Measuring the Efficiency of Decision Making Units,”
European Journal of Operational Research, 2: 429-444.

Cook, W.andM. Kress. 1991. “ Multiple Criteria Decision Model with Ordinal Preference Data,” Euro-
pean Journal of Operational Research, 54: 191-198.

Cook, W. and L. Seiford. 1978. “Priority Ranking and Consensus Formation,” Management Science,
24: 1721-1732.

Friend, 1., M. Blume and J. Crocket. 1970. Mutual Funds and Other Institutional Investors: A New
Perspective. New York: McGraw-Hill.

Grinblatt, M. and S. Titman. 1989. “Portfolio Performance Evaluation: Old Issues and New Insights,”
Review of Financial Studies, 2: 393-421.

Investment Company Institute. 1987. Mutual Fund Shareowners: The People Behind the Growth.
Washington, D.C.

Investment Company Institute. 1990. 1990 Mutual Fund Fact Book. Washington, DC: Author.

Jensen, M. 1968. “The Performance of Mutual Funds in the Period 1945-1964,” Journal of Finance,
23:389-416.

Lehmann, B. and D. Modest. 1987. “Muwal Fund Performance Evaluation: A Comparison of
Benchmarks and Benchmark Comparisons,” Journal of Finance, 42: 233-265.

Lewellen, L., R. Lease and G. Schlarbaum. 1977. “Some Evidence on the Patterns and Causes of
Mutual Fund Ownership,” Journal of Economics and Business, 30: 57-67.

Litzenberger, R. 1975. “Discussion: The Allocation of Wealth to Risky Assets,” Journal of Finance,
30: 624-629.

Roll, R. 1978. “Ambiguity When Performance is Measured By the Securities Market Line,” Journal
of Finance, 33: 1051-1069.

Sharpe, W. 1972. ‘Diversification and Portfolio Risk,” Financial Analysts Journal, 28: 74-80.

Smith, K. 1978. “Is Fund Growth Related to Fund Performance?,” Journal of Portfolio Management,
4:49-54.

Treynor, J. 1965. “How to Rate Management of Investment Funds,” Harvard Business Review, 43:
63-75.

Woerheide, W. 1982. “Investor Response to Suggested Criteria for the Selection of Mutual Funds,”
Journal of Financial and Quantitative Analysis, 17: 129-137.



