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The investment performance of mutual tund
portfolios has been the subject of extensive ex-
amination in the literature of finance. Evidence
about the cofllective performance of such funds is
relevant to the efficient market hypothesis and
thereby to an understanding of the process of
security price determination, because of iis po-
tential implications about differcntial investment
information availability in the marketplace. Evi-
dence about the relarive performance of individ-
ual mutual funds is, of course, of obvious interest
to cntities with investment funds to allocate.
Performance evaluations of this sort have typi-
cally employed a one-paramcier risk/return
benchmark like that devcloped by Jensen (1968,
1969) and refined by Black. Jensen. and Scholes
(1972) and Blume and Friend (1973). Such inves-
tigations have effectively focused on fund man-
agers” security selection skilis (or lack thereof),
since the examined portfolios’ risk levels have
been assumed to be stationary through time.
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The parametric statisti-
cal procedure recently
developed by Henriks-
son and Merton (o test
jointly for the presence
of either superior mar-
ket timing or security
selection ability in
managed portfolios is
emploved to evaluate
empirically the invesi-
ment perfermance of

a sample of mutual
funds. This procedure
and the associated find-
ings are compared with
those of prior invest-
ment performance cvai-
uations. The new tech-
nique produces a more
favorable judgment
about mutusl fund se-
curity selection perfor-
mance in the aggregate,
and it alters the perfor-
mance evaliations of
various individual
funds. Nonetheless.
[ew fund managers ap-
peur 1o have displayed
much markel-timing
skill, and the general
conctusion that they
have been unable col-
fectively to outperform
a passive investment
strategy still seems
valid.
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shows that the sum of the conditional probabilities, p; and p,, of a
correct prediction of a coming down- or up-market period, where

py = problforccast Z,,(1} < R(N|Z,, (1) = R(1)]
p» = probiforecast Z,,(1) > RUNZ, () > RN,

will be the appropriate statistic for the evaluation of forecasting ability,
and a sufficient condition for a manager’s predictions to have positive
value is that p, + p» > L. In a subsequent paper. Henriksson and
Merton (1981) portray the market-timing portfolio manager as having
an assel allogation policy involving investments divided among the
market portfolio of cquities and riskless bonds according to the follow-
ing rule: At the beginning of time period ¢, if the manager’s forecast is
that bonds will outperform stocks during the period. then 100m,% of
the managed asscts will be invested in the market portfolio and 100(1 —
Mm% in bonds; conversely. if the forecast is that stocks will outpertform
bonds, the allocation will be 100m;% to the market portfolio and
10001 — n2)% to bonds. Accordingly, the systematic risk level of the
portfolio, $(¢). is a decision variable. m; and m» are its respective pre-
dicted down-market and up-market values, and we would expect that
M < - for a rational forecaster.'

Merton demonstrated that, up to an additive noise term, the periodic
returns per doflar invested in & managed portfolio using the indicated
market-timing rule are the same as those that would be generated by a
strategy of investing [p-m2 + (1 — pa)m ] doilars in the market portfolio:
acquiring [py + pa — > — wm] free put options on the market
portfolio having an exercise price (per dollar of the market)” equal to
R(1): and investing the remainder in riskless securities. On that basis.
Henriksson and Merton arrived at a least squares regression equation
to estimate empirically the separate contributions of sclectivity and
timing to a managed portfolio’s return, of the form

ZA) — R(1) = o+ BXU) + B2Y) + €,(0), 2

where « is the expected excess rate of return on the portfolio due to the
manager’s security selection ability, X¢/) = 7, (t} — R(1), and Y1) =
max|0, - X(1)]. They showed that plim B> = [p, + p2 — Hims = ],
the large-sample least squares estimate of (3-, is an appropriate measure
of the portfolio manager's market-timing skill. The true $3; will equal
zero if the forecaster either has no timing ability (.e.. p; + p> = ) or

1. Implicit in this portrayal is the notion that changes in the managed portfolio’s B are
either solely or predominantly attributable to deliberate attempts at market timing by the
manager. There may, of course. be other causes as well: see Kon and fen (1979 tor a
review,

3. For convenience, Merton assumed that one “unit™ (or share) of the market port-
folio is of a size such that $§ is the beginning-of-period investment needed (0 acguire one
share. Hence, stock “splits™ in the ratio 1 + Z,,07) occur at the end of every period.
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The least squares estimate of a, from equation (1) therefore will be

plim &, = E{Z,(0)] — E{R(1) — | X|[plim B, (6)
pllm (:Y,,, = .Z,,, - R - (X| + X})(b + ﬁ])
1% 7 07 (7)
= (X + o) =

gil + (o3 — X Xlo? — X X))
Conversely (also, sce App. A). if equation (2) is used for estimation,
pliméa = Z, — R — Xi(h + 0} — Xaldh + ) {8)
and the difference between the two is
i
gll + (o3 — X\ Xoio7 — X, X0
- X6, — 6)).

(9)

plim &, — plim & = X

In a risk-averse investment environment. of course, X should be posi-
tive; by construction. X, is negative and X is positive; and, for a
portfolio manager who is able correctly to time the market, 62 > 0 while
8, < 0. frem above. Accordingly, the difference ptim &, — plim & will
be positive and the specification in equation (1) will produce an esti-
male of o, that will overstate the associated security-selection skills of
the successtul market-timing manager. Simtlarly, for a systematically
unsuccessful such manager, 8. < Oand 0, = 0. which will cause plim &,
— plim & to be negative and introduce the opposite bias: his or her
talent for security selection will be underestimated by fitting equation
(1) to observed return data. The potential for the misinterpretation of
empirical evidence on investment performance 1s obvious.

Henriksson and Merton went on to develop an alternative version of
equation {2) for which the coefficients to be cstimated have a particu-
larly appealing intuttive meaning. Via a linear transformation. that
cquation was shown to be equivalent to a regression specification of
the form

Z_n(” - RII) = g S[Xﬂf} -+ B;‘:.’\’J{’) -+ E;,(.’) (iﬂ)

Because X,(f) = 0and X-(7) = X(0) when X(/) == 0, BY can be charac-
terized as the “up-market beta™ of g managed portfolio: symmetri-
cally, B can be labeled its ““down-market beta.”” As Henriksson and
Merton demonstrated, the lest for market timing ability—on (,—
embedded in estimates of equation (2) is equivalent to a test from
equation (10) of whether 87 is significantly different from ¥ (M, By =
B33, and the economic interpretation of the estimated coefficients is
rather more transparent in the latter formufation.” Morcover, the targe-

4. In a companion paper in this issue of the Jorreaf, Henriksson (1984) employs
insteud the format of our equation (2) in his purametric snalysis. testing for the presence
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1979.° The value-weighted stock index of the Center for Research in
Security Prices (CRSP} was employed as a representation of the mar-
ket portfolio of equities. The monthly returns calculated both for that
portfolio and the mutual funds included dividends as well as capital
gains and losses. The yields on U.S. Treasury Bills having approxi-
mately | month to maturity. as of the beginning of each month. fur-
nished the risk-free rate series, R(7). The number of up-market [£,,(1)
= Rt} and down-market [ Z,,(7} = R(r}] observations contained within
the period studied were 52 and 36, respectively.

There is, obviously, no special virtue inherent in a I-month interval
as the time unit of account for attempting to identity the mfluence of
macro-price-forccasting efforts on portfolio managers” investment
strategies—although any true underlying tendency for higher {lower)
portfolio systematic-risk levels 1o coincide with upward (downward)
general equities price movements should be revealed by a sequence of
repeated observations on the two variables, whatever the observation
interval chosen. Still, there is the issue of the transactions costs of
portfolio revision and perhaps therefore a question as to the duration of
a predicted broad price movement that might induce a deliberate re-
sponse hy the portfolio manager. For this reason, we also transformed
the indicated mutual fund and market portfolio monthly return series
into quarterly figures,” used Treasury Bills having 3 months to maturity
to measure the contemporaneous risk-free rates, and reestimated the
equations on that basis. Both sets of results are presented below.

1. The Empirical Evidence

Table | contains a summary of the regression statistics produced by
estimating equations (1) and (10) on the 1971-79 monthly rcturn data
described, for the 67 mutual funds of interest, Several phenomena are
apparent from those figures. The most obvious is that, in the aggregate,
there is precious litile evidence of any markel-timing ability on the part
of the fund munagers. Indeed, if anything, the suggestion is that they
tend to have the reverse “'skill™: the average estimated down-market
beta of the 67 portfolios (37 = 0.993) is actually slightly higher than its
up-market counterpart (34 = 0.955). Consistent with that finding, the
average of the estimated intercepts of the Henriksson-Merton regres-
ston specifications (&% = {.116% per month) is. as predicted by our
analysis above, greater than the average estimate (&, = 0.0499%) ob-
tained from the standard regression specification, which assumes port-

6. The particular time period selected was influenced by the data needs and data
availability associated with a parallel research project. Nonetheless, we feel it is lengthy
enough and recent enough to allow meuaningful cmpincal conciusions to be drawn.

7. By the formula | + Zio, 1+ 2 = [1 + Zinlll + Za + D)1+ Zie + 2)], where
Z(i.t + 2) denotes the quarterly rate of return spanning months 7. r + Loand 5 + 2.
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TABLE 2 Summary Mutual Fund Performance Statistics: 197174 Quarterly
Data
Extreme Values
Mean Standard — - -
Parameter Value Deviation Maximum Minimum
A, From equation
(H—muarket timing
tgnored:
&, (%) 015 [.438 5.418 -2.104
By 6] 255 1.694 293
R’ 199 134 562 333
B. From equation
(1h—marketing
timing considered:
a* (97) 021 1.527 6.906 =3.106
87 (Down) 971 289 1.661 367
BY (U 951 387 3.063 216
adi. R* B2 132 564 336
[ 20 446 2.593 - 976
Mot —Rate of return figures i1 percentages per quarter,

of the three for which the difference 35 — 87 was significantly negative
(they were perverse market timers).

The results obtained when quarterly rate of return data (and up/down
market partitioning) were used to estimate the regression equations arc
shown in table 2. As is evident. the message is essentially a duplicate of
that implied by table 1 from an analysis of the monthly data. The
sampled funds’ average estimated up-market beta is somewhat below
the down-market figure, and the mean Henriksson-Merton selectivity
intercept estimate marginally exceeds that produced by using equation
{1) instead. In this instance, seven of the 67 funds displayed statisti-
cally significant differences between 3 and B} once more. however.
the majority (five) of these were in a negative direction, suggesting
poor market timing; and there were three apparently superior (&% = 0.
significantly} and onc apparently inferior (&* <0 0) security-selecton
performances among the group over the period. None of these results
can be described as overwhelming evidence of collective portfolio
management skill, either in micro or macro price forecasting.

Both the similarities in, and the contrasts between. the empirical
messages conveyed by estimating the parameters of the two models at
issue merit some further attention. It is evident trom tables 1 and 2 that
the overall *fit” of equation (1} to the mutual fund return data exam-
ined is little ditferent from that of equation (10). The R? values tor
either the monthly or quarterly measurement intervals. averaged over
the 67 funds, are quite high for both equations and within less than a
percentage point of each other in both instances. 1f we take the 67
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IV. Summary

A parametric statistical procedure that allows a joint test for the pres-
ence of either superior market-timing or security-selection skills in
managed portfolios has been applied to examine empirically the invest-
ment performance of a sample of mutual funds during the decade of the
1970s. The test permits a more complete appraisal of the constituents
of that performance than did prior methodologies and can eliminate
certain biases in the estimates provided by the latter. We have dis-
cussed these in detail. and the empirical results are consistent with the
new model's predictions. Nonetheless, those same results suggest that
neither skillful market timing nor clever security selection abilities are
evident in abundance in observed mutual fund return data, and the
general conclusion of the prior literature that mutual funds have been
unable collectively to outperform a passive investment stratcgy stll
seems valid.

Appendix A

Estimates of the Regression Parameters

According 1o the variable definitions X(1) = Z,,(r) — R(), Y1) = max[d.
— X(1)], X:(t) = min[0. Xir}], and X;(6) = max[0. X (73], we have

ElX(1)] =X = E[Xun] + E[X-(0] = X, + X»
ElYinl =7 = -X,
varl¥(N] = o7 = var[X(nl = @
var| X))l = o = of + o3 — 2X,
cov[Xtrh. Y=o, = X, X; — ¢
cov[Z, (1), X(0)] = ap — (0 + 0o] — X\ Ko + ih + 0lo) — XX
CoVIZ 1), V(O] = 6, = (b + 0:HX X0 = (b + 8.

From this. and equation (2) in the text. it follows that the large-sample least
squares cstimates of By and B, can be written as

+
. ke Fp o FL ™ (T (F
phm [;,\| = i‘%{{; = b+ 93 =P + {1l — [):)T“
G — Oy

. kS a x(rz — FyFyy
plim B, = 2“2 2P0 = — 0 = [y + 2 — Hn: — il
GUFT — O

and. thus.

plim & = E1Z)] ~ E[R] — plim ;X — plim -7
plimfx = ZI‘ - E - Xﬂ(h + 9;} - Y:(b -+ 92)
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Winstend o regression specificanon Hhe that of cguation 1
the farge-sumple feast squares ostimate of B will by

Nince Hy ¢ Bl - il we therefore have

3{}114;;; R TR T EETTI S !

phm 3, - B o, s

Appendix B3

Nature of the Dp-MarketDown-Market Parameter

Estimation Methodolegy

Bguation (1D i the woxt can be wiitten for csthmation as
VAR IEEIY L R N T

where ey = 200y Boo The corresponding suim of sauared roseduads abour

i

the plune (o be estimared in 20,00 spucye 0 for 5 ohaeryatons,
N N T2 L A0 S B T W U R A S T

and the foast squares ostimates of coelficients oo &oand o cun be capressed 10
rratres form CFohnston 19771 0

i

¢ \< B “
S 0 p RYIl A RRIvAT:
o y
k.o, . N
whese
S YA e surn o all exeess vonarns on the portinhio ;o
\\ N i
Abf) the sum of ll upemarher ey reluns o 0 arhet

PIGTHO
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[X(1)}) = the sum of squares of all up-market cxcess returns on the
market portfolio;

ey

o

> Xir3 = the sum of all down-market excess returns on the market
i .
portfolio;
o
[X¢)]" = the sum of squares of all down-market excess returns on the
market portfolio:

"

lX{t}Z(:) = the sum of the products of Xi7) and Zin) lor alb up-market
observations: and

i

LX(!}X(!) = the sum of the products of X (1) and Z¢r) for all down-market
observations.

It can be shown that these least squares estimates are the same as the estimates
obtained from minimizing the sum of the sum of the squares of the deviations
about two straight lines in plancs ZX, and ZX,, respectively. subject to the
constraint that they have a common intercept. This is because, when the data
points are plotted in ZX, X, space, all up-market observations lic on the ZX-
plane and ali down-market ones on the ZX, plane. The sum of the squared
residuals about the twa lines is

"

<
&= 1[2(() (e bX(!)Il + ZIZ(I) — 0 — c*)(lr)]z.

Taking the partial derivatives with respect to a, b, and ¢ and equating to zero,
we obtain

N (l’ "
G \“ A ‘ N _
Fr L.A") - (4 — h}_‘)((.f} — t/\_‘X(r) £}
. 4. r.“ o
;’—f = N Xz = ad X - 5D (X = 0
h r—— — ra—)
N e N v N
o S XNz a/ X r&;“_AE.X(fll e

Hence, the normal equations for a. #. and ¢ are

o # 1 o 7
i l.k’(r} '\_,X(” I ZZ(!)
(l'1 o o
Sxin D xap 0 bl = | D xinzin
DSxin 0 D ixmpP| e > xinzn

which are exactly the same as above for B.
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