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The investment performance of mutual fund
portfolios has been the subject of extensive ex-
amination in the literature of finance. Evidence
about the collective 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 ils po-
tential implications ahout differential investment
information availability in the marketplace. Evi-
dence about the relaiivc performance of individ-
ual mutual funds is, of course, of obvious interest
to entities with investment funds to allocate.

Performance evaluations of this sort have typi-
cally employed a one-parameter risk/return
benchmark like that developed by Jensen (1968,
1969) and refined by Black. Jensen, and Seholes
(1972) and Blume and f̂ Mend (1973). Such inves-
tigations have effectively focused on fund man-
agers' security selection skills (or lack thereof),
since the examined portfolios' risk levels have
been assumed to be stationary through lime.
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The parametric statisti-
cal procedtire recently
developed by Henriks-
son and Merlon to test
jointly Tor the presence
of either superior mar-
ket timing or security
selection ahiiity in
managed portfolios is
employed to evaluate
empirically the invesl-
ment performance of
a sample of mutual
funds. This procedtire
and the associated find-
ings are cotnpared with
those of prior invest-
ment performance eval-
uations. 'I'he new tech-
nique produces a more
favorable judgment
about mutual ilmd se-
curity selection pci'for-
mance in the aggregate,
and it alters the perfor-
mance evaluations of
various individual
fund'i. Nonetheless,
lew fund manageis ap-
pear to have displayed
rnnch market-limmg
skill, and the general
conclusion that they
have been unable col-
lectively to outperform
a passive investment
strategy still seems
valid.
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shows that the sum of the conditional probabilities, /?, and P2, of a
correct prediction of a coming down- or up-market period, where

/;, = proh[forecast Z,,,(/) «. R{i)\Z,,,{{) ^ R{1)\

P: -= probiforeeast ZJj) > R{t}\ZJJ) > RiD],

wil! 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 /?| + p2 > f- In '' subsequent paper. Henriksson and
Merton (1981) portray the market-liming portfolio manager us having
an asset allocation poliey involving investments divided among the
market portfolio of equities and riskless bonds aeeording to the follow-
ing rule: At the beginning of time period t, if the manager's forecast is
that bonds will outperform stocks during the period, then IOOT]|% of
the managed assets wil! be invested in the market portfolio and 100(1 -
•Tii)% in bonds: conversely, if the forecast is that stocks will outperform
bonds, the a!Iocation will be !0()-n2% to the market portfolio and
100(1 - •r\2f/f- to bonds. Accordingly, the systematic risk level ofthe
portfolio. p(0- î  il decision variable, -rii and TI: are its respective pre-
dicted down-market and up-market values, and we would expect that
^1 < '^2 for a rational forecaster.'

Merton demonstrated that, up to an additive noise term, the periodic
returns per dollar invested in a managed portfolio using the indieated
market-timing rule are the same as those that would be generated by a
strategy of investing I p^Tl: + (1 - p2)"ni] dollars in the market portfolio:
aequiring \pi H- /?: - I |IT|: - TI,] free put options on the market
portfolio having an exercise price (per dollar of the market)' equal to
R{l): 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 selectivity and
timing to a managed portfolio's return, ofthe tbrm

= a - p|A'(/) + PzH/) + 6,,(r). (2)

where a is the expected exeess rate of return on the portfolio due to the
manager's seeurity seleetion ability, X{t) ^ Z,,,{t} - RiD- and Ylt) =
max|O, -Xlt)]. They showed that plim p2 = [p\ + Pz - ^Wm ~ •HiK
the large-sample least squares estimate of (i::, is an appropriate measure
of the portfolio manager's market-timing skill. The true pi will equal
zero if the forecaster either has no timing ability (i.e., p\ + p2 ^ I) or

1, impiicil in this porlraya! Is ibc notion that cbunges in ibc managed portfolios p are
eitber solely or predominantly attributable to deliberate attempts al market timing by lhe
manager. There may, o\' course, be other causes as well: see Kon and .Icn (1979) for a
review.

2. For convenienee. Merlon assumed Ihiit one •"unii" (or sbare) of the maikcl port-
folio is of a size sueh that S! is ibe beginning-of-period inveslmont needed lo acquire one
sbare. Heticc. stock "sphis" in the ratio I + Z,,,(/) oeetu" at the end of every period.



d o c s not. a c i o n h ! \ e r h e r f o i c c a s l s ( i . e . . 5| | - v,'), l l o i i c c , ihc i i m i i i t i
iiiiil h y p o i h e s i s is iio'i'>? - 0 . S i n ^ i l a r i ) . ifjc l a r g c - N a i i i p l e lea-i ^ ( ] l l a i ' e ^
c s l i n i a l c o t " a . w h i c h w a s s h o w n I f be p l u n t\ / , ii p l i i i i | 1 ; , \
p l i i n ( 5 ; ' K p e r m i t s a icsl u!~ i h e s ! : ] i \ : f i v i [ \ n u l l h > p o ( h c ^ i v //.,!-•' t i .

I h e r e g r e s s i o n • - p c c i l i c a t i i H i i i i o c p K i t K H ! i 2 ) ss n ) o r c g e n e r a ! t h a n ihji
of e q u a t i o n ( I K t h e h i t l e r b e i n g t h e s p e c i a l e a N c t o r v, h ie .h | i . 0 . n u l
l i m i n g i i e y v s i v i s n o i :i c o m p o n e n t o f I h e p o r t f o h i s d e c i s i o n p r o c e s s .
M o r e o v e r , s h o u l d l i o u n g b e p r e s e n t / it ( u r n s o n ! t h a t She a s v c s s n s c i i t
o t ' t l i c n i a o a g e r ' v s e c u r i f y s c i e e l i o n a b i l i t \ o h u i i n e d b y e ^ i i l n a t i n g d i e (\^^.
in e q u a t u > o i h w i H h e ] i i a s e d — i n a d n v c t i o n a n d lo a n e \ t e i i [ t h a i c a n
b e i d e i u i l i e d . N o t e Ihd't, m I h e a b s e n c e o f k n i ^ u l e d g e a b o n t i h c p .> i i -
foi is) m a n a e e r ' s p a r t i e D i a r n i a i k c t f o s e c a s K . ( h e s \ N t c n i a t i c r i s k i c v r i
[5( /} o f a " ' t i m e t r ' f>or t ib lH> w i i i a p p e a r a s a j a n d o n ) \ ' a r i a h i e . 1 o l l o w i i ig
H c l l r i k s ^ o n a n d M o r t o n , kl b J e n o l c i h e u n c o n i l i t i o n a i u>n t h e I S H V -

v ; i l u e o f S l / ) . 1 h u - , .

w h e r e q i s c i ] y a ] l o [ h e u n e o n « , i h i o n a l l o n i h e f o i e c a s i i p H > b a b i h ( v lUul
/„..{!} ••• R U ) . It we d e t t o e t h e r a i u k M i s v a r i a b l e 0 ( / ) a \ e q u a l i u l p ( n
h \ . iHf} Will b e i h e u n a n t i c i p a t e d e o n i p o n e n l of p t ^ r l f o h u x \ s t e n i a t i c
l i s k , l l e i i r i k s s o i i a n d M e r t o n d e o H H i s i r a l e i h a i , c o n d i t i o n a l o n X i n .
the expccicd vatue of u will be

t 0 •It

If i i iarket t in i iog is d o n e wel l , the i ' c fore . a n^ana;ied por i fo l io \u! l d i s -

play a p o s i t i v e l). aiul a n e g a t i v e th,

l i s i n g e q u a t i o n i\). ihe least Si 'yai 'cs o s t n i u d e of i l . \K\\\ be

pHm (i,,

If we iki i i ie the dowo-n ia rke t and up-market rcturii diffeieotials be-

[iveen sUK'ks aiul bonds \o be , r e s p e e l i v e h . A H) niin|(h A'l/il and

X-\t) (TKiKlO. ,V(/) . and tk-note

then 'AC have f.lA u ) j

I'D e a a be icwri l te i i (sue

tlie express ion in equai i



Market Timing and Mutual Fund Investment Performance 61

The least squares estimate of a,, from equation (1) therefore will be

plim d,, - E[Zf>(t)\ - E\R(i) - I^Hplim p,,| (6)

plim d,, ^ Z,, - R - IXi + X^)ih + OO

0.

[q{\ + (fn - A-',A':)/(a-j -

Conversely (also, see App. A), if equation (2) is used for estimation.

piim a = Z^, - R - X^h + 0,) - X.Jh -4- Ĥ ) (8)

and the difference between the two is

plim d,, - plim d = A' (9)

In a risk-averse investment environment, of eourse, X shouki be posi-
tive; by eonstruetion. X^ is negative and X2 is positive; and. for a
portfolio manager who is able eorrectly to time the market, O2 > 0 while
B| < 0. from above. Accordingly, the difference plim d̂ , - plim d will
be positive and the specification in equation (1) will produce an esti-
male of â , that will overstate the associated securiEy-seleclion skills of
the successful market-timing manager. Similarly, for a systematieally
unsueeessful such manager. H: < 0 and 0| > 0. which will cause plim d̂ ,
- plim d to be negative and introduce the opposite bias: his or her
talent for security selection will be underestimated by fitting equation
(I) to observed return data. The potential for the misinterpretation of
empiriea! evidenee on investment performance is obvious.

Henriksson and Merion went on to develop an alternative version of
equation (2) for whieh the eoefficients to be estimated have a particu-
larly appealing intuitive meaning. Via a linear transformation, that
equation was shown to be equivalent to a regression specification of
the form

Z^,[r) - Rli) - tt* + pfA'ilO - P*A%(/) " t;;(/). (iO)

Because A'i(O - 0andA'2(r) - A'(f) when A'(/) >-0. p* can be charac-
terized as the "up-tnarkei beta" of a managed portfolio; symtnetri-
cally, (if can be labeled its "down-market beta." As Henriksson and
Merton demonstrated, the test t\)r market timing ability—on ^2—
embedded in estimates of equation (2) is equivalent to a lest from
equation (10) of whether {if is significantly different from [i? (//o:pr =
P*). and the economic interpretation of the estimated coefficients is
rather more transparent in the latter formulation."' Mot*eover, the large-

4. In a companion paper in ilii-, isstu"' of itic Jiiiirrtdl, Hi^nrikssoii (19841 employs
instead the rormal o l 'our equal ion (2) in his parameli ic analysis , le sling for ihe p|•^;^ence
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1979.'' The value-weighted slock index of the Center for Researeh 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 I month to maturity, as of the beginning of each month, fur-
nished the risk-free rate series, R{l). The number of up-market {'/„,{!)
> R(l)] and down-market [Z,,,{i) -^ R{t}\ observations contained within
the period studied were 52 and 56. respectively.

There is, obviously, no special virtue inherent in a 1-month interval
as the time unit of account for attempting to identify the influenee of
macro-price-forecasting efforts on portfolio managers" investment
strategies—although any true underlying tendency for higher (lower)
portfolio systematic-risk levels to 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, (here is ihe issue of the transactions costs of
portfolio revision and perhaps therefore a question as to the duration of
a predicted broad priee movement that might induce a deliberate re-
sponse by 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.

III. The Empirical Evidence

Table 1 contains a summary of the regression statistics produced by
estimating equations (I) and (10) on the 1971-79 monthly return 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 little evidence of any markel-timing ability on the part
of the fund managers. Indeed, if anything, the suggestion is thai they
tend to have the reverse "skill": the average estimated down-market
beta of the 67 portfolios (pf = 0.993) is actually slightly higher than its
up-market counterpart (p^ = 0.955). Consistent with that tinding, the
average of the estimated intercepts of the Henriksson-Merton regres-
sion specifications (d* ^ 0.116% per month) is. as predicted by our
analysis above, greater than the average estimate (d,, = 0.049/f) ob-
tained from the standard regression specification, which assumes port-

6. The particular time period selecled w;is influenced by ibe data needs and dala
availability associated with a parallel research project. Nonetheless, wi; feel it is Icngiby
enough and receni enough lo allow meaningful empirical conclusions Io be drawn.

7. By the formula I f" Z(/, r - 2) = 11 + Z(O|| i + Zu + i)|| I + ZK + 2)]. where
Z(t. t + 2) denoies the quarterly raie of return spanning months i. i -t i. and r + 2.
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A l t h o u g h of t h e 67 inu tua l funds sUuhci i 4? vscided c^l i inalev ( i f t l o u n -

m a r k e l h e t a s that c x e e e d e d t h e eo r re^pu iu l i i i g up n ia i ' kn e>liniale-^ for

the p e i i o d , in (Hily iiUii i i i s ta i iees iua"c the iiiffei 'eoeev s i a d s n c a l h ,

s igni l icun! at the 5̂ -'̂  c o n l t t l e u c e level o'< he t fe r . Appfox in ia i f l ; , thr-^

i io inber might he e x p e e t e d to e m e r g e bv e h a u e e a l o n e . Of die four ,

i h i e e had h i g h e r d i u v i i - m a r k e ! b e t a s . A p p a r e n t i v , d i e n . Ihe re u a s l e -

ally not nsueh n iaeEo-pr iee f o r e e a s l i o g go ing on u i i h i n d ie ^anlp]e o r , il

t h e r e vsas. [{ w a s e i t h e r IK)( be ing aetci l on Kir u a \ ovei v\ h e l m e d hv

i.ither ps^rifolio desigi^ l ae t i ) r \ ,

A s imi la r c o n e l u s i o n a p p l i e s lo d ie eva l t i a l i oa isf Ihc fiunl nmanager-.'

seeur i iy-se lee t j (Hi abiHl ies , E\cn usniLi the n i i p r o \ e d nrain.i.>-si.n^h!ve

l l e i i i i k s s o n - M e s l o n rruKieL a l t h o u g h (oi 41 o f t h c 67'fur.d p o r t f o h o s t h c

ev t io i a t e s is^ t h e "Nelei-thvitv'" exees s - r e iu r i f n i t e reep t a ' u e r e p o s i l i \ e .

in only t h e e a s e s (Hit iM'lhe 6"/' v,as il}!.: e \ n n i a i e s ' ,an>'iKan\ Mgnhieani

a n d , of i h e s e . t h r e e wca: n e g a t i v e 'values-—-[ha! iv. an a h n o r n i a i , in-

(cnoi \ccunt.\ s e l e e u o n [ x a i ' o r m a n c e ua-- i nd iea ie th Aua in , e h a n c c

a l o n e eesnld j irodaiee v n a u a i h ' The vauie hndu ig , l iKe ievan^h , . ihe onh

Uu> niuUial fiiniK !oi w h i e h *V VI^SN-.imuticanlh po^-nivc w e r e a i \ o ^'-'-o



Market Timing and Mutual Fund Investmenl Performance 65

TABLE 2 Summary Mutual Fund Ptrformauce Statistics: 1971-79 Quarterly
Data

Mean
Parameter

A. From equation
(!)—market timing
ignored:

R'
B. Krom equation
(10)—marketing
timitig considered:

pr (Down)
M (LJP)
adj. 7?-

p; - pr

Valtie

.015

.961

.799

,02!
-971
.951
.802
.020

Standard
Deviation

1.438
.25.^
-134

1.527
.289
.3K7
.132
.446

Extreme Values

Maximum Minimum

8.418
1.694
.962

6.906
I-661
3.063

,964
2-593

-2-11)4
.295
.-̂ 33

-3.106
.367
.216
.336

- .976

.—Rate of return figures in peri:cntat:es per

of the three for which the ditTerence ^2 - P* 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 tahle 2. As is evident, the message is essentially a duplicate of
that implied hy table I 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
(I) instead. In this instance, seven of the 67 funds displayed statisti-
cally significant differences between ^2 and pT: once more, however,
the majority (five) of these were in a negative direction, suggesting
poor market timing; and there were three apparently superior (d* > 0.
signifieanlly) and one apparently inferior {a^^ < 0) security-selection
performances among the group over the period. None of these results
can be described as overwhelming evidence of collective portfolio
management skill, cither 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 from tables 1 and 2 that
the overall •"lit" of equation (I) to the mutual fnnd return data exam-
ined is little different from that of equation (10). The R- values for
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. If we take the 67
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JuoiK vaeldcd s t a lh^ i ca l ly ^ igni i ieanl e x e e s s r c l u i n n i l e r e f p l - us s e v e n

secur i ty sc lcclKni i iee is io i i s b \ die p e a i f o h o m a n a i i c r s i n v o l v e d . Onlv

o n e ol I l iese e a s e s . hi>ivever, eo i i i e ided voih tliONe tor vvliieh Ihe l i e n

r ikss i .n i -Mer ton l e g r e s s h j n spee i l i e a l i on g a v e rise lo .a •agnil ieant -Micli

i n t e r c e p t , ' i l i e fund iuq i i e s t i u i s u a s a d j u d g e d bv luslh nMxIeK K>iiispla'>

> y p c n o r veeuri lv s e l e e i i o n p e r f o r m a n c e , ihe e \ p l a n a ( u H i for ihat e o n -

g r u e o e e b e i n g thai its n p - i n a r k e : and d o w n - m a r k e t h e i a s w e r e noi

higoifiearitiy dilTerent bv ihe H o n r i k > s o n " M e r s o n e r h e i i o n . He i see , il)e

u v o m o d e l s s h o u l d p r o d i i e e effeci ixelv iden l iea l e^unsa l e s in a -^ilnation

of UiK so r t .

( ) ! ^he i^lhc!" -̂ i.x InodN, k>ui had n c g a i i v e ami i w o had pospivs: es -

l in ia ted h i te recp t ' - a c e o r d i n g to c q n a t u n i (1} b.ut ni aH ius iaaiees- the

e q u a t i o n UO) e^^dmaies suggcx i ed Ihat i h e s c p e r f o r n i a n c e d i f fe ieu i iaK

e o u i d be i m p u t e d ^o niurket-thrafH-!: fx 'havioi ( p f iM i i e u a o v c fot lire

first fcnir, p o s i t i v e for [he h îst t w o ) ra lhe i Ihau lo -,ks:urh\: scU:ciiou

a c l i v i l i e s . t (.Hiversehv. ihcic u e r e s e v e r a l add i t i ona l funds iiyf vvhieh

tlie e q u a t i o n ilO) e s t h u a l e s ind iea le t l a e o u i b i n a u o n of \iui-iiheanl lun-

ini', ami s e l ee l iv i i y p h e n o u i e n a l o he p r e s e n t ui oi>posiie d i r ce t t ons - -

thai tlie eo r respc tod i i ig e q u a t i o n f h esUUKues wei 'e [iiuible. o f e o u s N e .

lo d e t e e i at al l . I h u s . l lenr ikss t>n and M e i i i n i ' s a p p r o a e h has tfic e k a r

p o l e n d a ] to p r o \ ' i d e J m n e h n e h e i !usii:hi u i io the n a l n s e and •-{vjrees of

n i a u a g e d pLsrUolui p e i t b r i n a r ^ / c d i f l e r e n i i a K . v\iscn and if lhe'> e x i s l .

B a s e d on ihe d a t a e x a n i u i c d h e r e , howeva?^. we a i e forced lo vOiKdude

!h;U s u e h d i ^ e l c n l i a l ^ d o exis t isnlv to a ve r ) m i n o r exk :n i in die leecnC

i n v e s l i n e n l i raek r e c o r d e»1' 1/ S. u iu tua l f inuK. and that inauv oT i luwe
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IV. Summary

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

Appendix A

Estimates of the Regression Parameters

According lo the variable definitions X{t) - Z,,,[t) - HiO. Yii) = max|O.

- A'(f)|, X^il) = miniO. Xir)], and X:{!) = maxiO. X{i}\, we have

^ X ^ /:(A-|(/)] + E\X2in\ = -^1 + '^1

^ F = -Xi

cov[A'(/). Yi!)] = CT,, - XiX2 - <j]

covfZ,,(r | . X{l}\ ^ a^,, - {h + 0|)((n - A , ^ . ) 4- ib + 0:)((77 - XtXi)

cov[Z, ,( / ) . Y{1)\ ^ (y,>y = (/? + 0:H.ViA2) - ih + OiKri

From this, and equation (2) in the text , it follows (hat the large-sample Icasi

squares es t imates of Pi and [3: can be written as

plim

and. thus.

p l im d - E\Z,At}] - EIR\ - p l im ^^X - p l im

p U m a ^ Z,, - R - Xilh + 0 ,) - X2[h + O.).



a regrcsMi^i! spixil jcauon like ihnl ol'cquaUon ' I) in Jic k-\l i\ u-cd

cov | / , i / i . Xinl

A'A'-l ihirr \

KC \h "̂ u: th!;Mcii>rc have

phm ii,

plim \^,,

lU) in t h i l e x l I ; ; H ! h e v . r i u c n fos c s i j i

the plane iu he e
i/K I h c eorrcspundniti -ann o! Mjiidrcd rs"-hJuai

ed in /,\<\ *̂ fX!CC i-- io; ;; ohNer\,ilic^nN,

the e^ cs\imhic\ o! Cf>cf!k•K'^l^ o, n. ;i

Hie suni ol ail e \ce^^ rennns ^n me :\n

li up-sunrke; e\ee
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} \X{t}\~ =- the sum of squares of all up-market excess reiums on the
market portfolio;

./̂
/ X(t) = the sum of all down-market excess returns on the market

portfoiio;

(/
V [A'l/)|- - the sum of squares of all down-market excess returns on the

market portfolio:

> X{t}Z{n - the sum of the products of Xit) and Z(/) for ai! up-market
observations; and

,/
> XiDXi!) = Ehe sum of the products of A'(/)and Z(r)foran down-market

observations.

It can be shown that these least squares estimates are the same as ihe estimates
obtained IVom minimizing the sum of the sum o\' the squares of the deviations
about two straight lines in planes ZX^ and /X:, respectively, subject to the
constraint that they have a common intercept. This is because, when the data
points are plotted in ZX^Xi space, all up-market observations lie on the ZX2
plane and all down-market ones on ihc ZX^ plane. The sum of the squared
residuals aboul the two lines is

- ^ \Zll) - a - \ZAt) - a - cX{\)\-.

Taking ihe partial derivatives with respeel to a. h, and r and equating to zero,
we obtain

\ ^ /(/) - an - Xit) - 0

X(l)ZU) - \- = 0

^ XiDZi!) - a^ Xin [A- ( / l | - - 0.

Hence, the nortnal equations for a. h. and v ate

/( -V(f) > XU)

> XU) y \xu)Y

ZAt)

X{t)ZU)

which are exactly the same as above for H.
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