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1. INTRODUCTION

This paper examines the validity of two widely used methods for
forming conditional predicted portfolio returns. The first method, based
upon the work of Sharpe (21) and Lintner {13), relies on a one-period,
mean-variance theory of equilibrium expected returns, sometimes referred
to as the '"Capital Asset Pricing Model" (CAPM). The second method is
based upon a proposal by Markowitz [14] and is called the “"Market Model"
(MM) .

The market model bears a close resemblance to the ex post version of
the capital asset pricing model, and both posit a linear relationship
between the returns on individual securities and the returns on a port-
folio of all assets.

Forming conditional predictions using one of these two models is
advocated in almost every recent treatment of investment performance
where conditional predictions of portfolio returns have been needed.

For example, a common use has been to adjust for market wide effects in
the assessment of unusual security returns arising out ot an informa-
tion producing event--such as dividend or earnings announcements. In
addition, well-known financial institutions have been recommending
common stocks with the highest (lowest) slope coefficients estimates or
"beta coefficients" dependent on whether above (below) average overall
market returns are anticipated.]

[t should be noted that in several papers, Friend and Blume [91,
Black, Jensen and Scholes [3], Miller and Scholes [15], and Blume and
Friend [6], have found serious inadequacies in the capital asset pricing

model's ability to explain the structure of actual security returns.
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Also, the work of King [12] and Brennan [7] suggest serious deficiencies
in the market model, though Blume's [4] analysis tends to support the
empirical validity of the market model. None of these studies, however,
provide analysis that directly questions the model's properties as a
conditional predictor of security returns.2

The next section of this paper examines the general validity of
using the market model and the capital asset pricing model to form ex-
pectations of security returns under the condition that the market return
is assumed to be known with perfect certainty. The final section of the
paper takes a closer look at performance indexes that have developed to

record abnormal security return behavior.



I'l.  THE STRUCTURE OF ONE-PERIOD ASSET RETURNS

The Capital Asset Pricing Model (CAPM)

Under a given set of assumptions, Sharpe [21] has shown that the ex
ante expected returns on capital assets will be determined in equilibrium

by

E(Rit) = RFt(I - BE) + BIE(RMt), (1)

where E(Rit) is the unconditional expected return on asset i from t-1 to

t, E(RMt) is the expected one-period return on a "market" portfolio, R

cov(R.t, RMt)
is a known, riskless return, and B, equal to : » 1S a
! VAR (R, )

Ft

a coefficient which measures the response of Rit to the return on the
market portfolio.
In empirical studies the ex ante equilibrium condition has been re-

placed by an equation for ex post returns, given by

Rie = Ree(l = B + Ry +e
with, E(Eit) =0
Ele o “pe) =0
Uzeit, =
E(eit, Ejt) = { o) - (2)
E(Elt’ RMt) =0

where Rit is the EX POsSt return on asset i from t-1| to t, and RMt is the

8X Post return observed for the market portfolio during the same period.

RMt is commonly measured by a stock market index, such as the Fisher Link

Relative Index or the Standard and Poor's 500 Composite Stock Price Index.

RFt is either the observed return on a short term government security or
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an assumed risk-free rate of interest. The slope coefficient is usually
referred to as the beta coefficient.

If equation (1) is the correct ex ante equilibrium that exists in the
capital market, then under one set of assumptions Jensen [10, 179-181]
has shown that equation (2) depicts the actual return generating process,
and Rit s the actual observable rate of return on asset i at period t.
The expected ex post one-period return then, conditional upon the observed

market return, the risk-free return, and Bi’ is given by

. = - +
E(Rit[RMt’ RFt’ BI) { 8i) RFt BiRMt (3)
Therefore, if T observations are made on the returns Rit and RMt’ if
Bi and €, are the resulting (least squares) estimates of Bi and €ip
and if BI and RFt are constants, over time, then the one-period con-
ditional expected ex post return in period T + 1 is estimated 353

ER; ror Ry, 11 Repaps B = (1 - BBt Y B )

and gives unbiased estimates of E(RE,T+1|RM,T+]’ RF,T+1’ Bi)

The Market Model (MM)

The developments of equations (1) to (4) depend on the equilibrium
property that the first term on the right hand side is equal to (1 - BI)RFt'
The market model, put forth by Markowitz [14] and Sharpe [22] and analyzed

by Blume [14], is given by

Rie = 9 ¥ 8; Ry +eqy (5)

E— Obviously, the difference between the model in
equation (5) and the one developed in equations (1) to (4) is that o, is
unconstrained to a specific equilibrium value. Conditional predicted

returns are established by taking conditional expectations so that



E[Rit|ui, 8,

s Ry d = o+ B Ry (6)
Then given estimates for % and Bi the one-period conditional expected

ex post return in period T + 1 is

~ A

ERy g (20 B Ry pay) = o+ 8y Ry oy 7)

Estimation of the Relationship Between Actual and Conditional Predicted
Returns in a Cross-Section

An obvious test of the conditional predictive content of the MM and
the ex post CAPM is to determine if actual returns are approximately
equal to conditional predicted returns for a large group of securities.
One test we use, using the capital asset pricing model to illustrate,

is to regress actual on conditional predicted returns, or

A

Rismer = 30 ERy 1y Ry ey B Re pg) +8; 1) (8)

where

~

R . . .) =0,

E(S LT R T

i1+l tre1r S5 1) T E

The validity of the CAPM is consistent with coefficients a, = 0 and a; =

1.0. However unbliased estimation of the regression coefficients requires

that no measurement errors exist in the independent variable. Rewriting

~

(8) to allow for measurement errors in the estimation of Bi gives

Rimer =2+ ay ERy o [Ry 1hys B0 Re 1] -

PR, rer By = Bp) = LBy = BRe 113 + 5y o o)

where

E(zi,T+]) = E(Ci’T+], ;j’T+]) = E{Ci’T+](Ri’T+]| .. )} =o0.

In order to develop consistent OLS estimates it is necessary to rely on



the property that a probability limit exists for éi equal to Bi and group
our observations into portfolios from a rank ordering on éi' However,
this procedure does not work since measurement errors in éi will tend to
be positive in high beta portfolios and negative in low beta portfolios.
This problem, first mentioned by Blume [4], [5] and later by Black, Jensen
and Scholes [3], is referred to as the regression phenomenon. We employ
sampling procedures that adjust for this potential problem (they will be
introduced in a subsequent section).

It should also be noted that the problems involved in achieving un-
biased estimates of the coefficients in equation (8) are not nearly as
serious as the ones encountered by Friend and Blume [9]. In their study

the association between beta and risk-adjusted expected return is assessed

during the same time period for a large cross-section of securities and

non-independent measurement error potentially exists on both sides of the
regression equation.

The conditional predictive content of the CAPM will be embodied in
the estimates of ays and dg. If the conditional predictors supply
unbiased estimates of actual portfolio returns on average, the slope co-
efficient, ay, should equal one; 3, should equal zero. The extent to
which the conditional predictors are "'good" ex post predictors is implied
by the coefficient of determination (RZ). Although our discussion has
been in terms of the CAPM, equation (8), of course, can also be estimated
for the market model. The only change is in the definition of the in-
dependent variable. A comparison of regressions using both the MM and

CAPM to form conditional predicted returns may suggest something about

the empirical validity of one vis-a-vis the other.



Data and Estimation Technique. The data used were taken from an

updated version of the CRSP tapes. This file contains monthly invest-
ment relatives for all securities listed on the New York Stock Exchange
any time during the period January, 1926 through June, 1968. The market
model coefficients were estimated for each asset for each period by re-
gressing investment relatives on the link relatives of Fisher's Combin-
ation Investment Performance Index. The risk-free rate, where one was
necessary, was the yield on Treasury Bills with one month to maturity.
For a security to be included a minimum of 60 monthly relatives were re-
quired for estimating the model coefflcients.

Portfolio Selection Technique. For each of the last five periods

in which conditional predicted returns were calculated, firms were com-
bined into portfolios of one, twenty, and forty firms. |In order to pre-
serve the distribution of the beta coefficients, the portfolio selection
procedure ranked on the basis of the value of the beta coefficient in
the period previous to the period in which the coefficients have been
estimated for conditional prediction purposes. For example, in the per-
iod July 1947 to June 1954, securities are assigned to portfolios on the
basis of each security's estimate of beta coefficient, ranked from high
to low. Thus, 839 securities are assigned to 21 forty firm portfolios
on the basis of the security's 8 coefficjent. Portfolio 1 contains the
forty firms with the highest estimated B, and portfolio 21 contains the
forty firms with the lowest B. In the next period July 1954 to June 1961,
return data is used to recompute éi on the securities In each portfolio,
and these eétimates are equally weighted across securities within port-

A

follos to form portfolioc beta coefficients, Bp’ to establish the parameters



of the conditional predictors as in equations (4) and (7). The actual
conditional predictions are then made for the period July 1961 to July
1968 on the basis of these coefficients estimated in the July 1954 to
June 1961 period. The procedure, summarized completely in Table 1,
greatly reduces the measurement error problem and eliminates the regres-
sion phenomenon tendency that is attributable to the ordering bias.

For firms that leave the New York Stock Exchange in the period for
which conditional predictive returns are calculated, it is assumed their
securities sold at the last closing price, and the proceeds redistributed
equally among the remaining securities in the portfolio.

Tabulating Results. Summarizing, the following cross-sectional re-

gression mode! was estimated for each month for both the market model]

and the ex post capital asset pricing model:

-~ ~ ~ ~

Ro Tt = 3¢ * aItE[RP,T+t|RM,T+t’ Bos Re el * O Tt

(8a)
t=0, .. .83

where T Is the calendar time representing the start of the forecasting
period (e.g., from Table | the predicted return period 7/61 to 6/68), t
refers to the month of the regres;ion within the forecasting period, and
P to the particular portfolio. The portfolio B coefficient is an average
that has been calculated from estimated firm B's computed over the calen-
dar time interval prior to T. The results (only results for forty firm
portfolios are reported) are summarized in Table 2 as follows: the 84
monthly cross-sectional regressions are ordered according to the return

on the Fisher index in the month and then partitioned into four equal

number of monthly sections. The means of the relevant coefficients and
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other variables are reported for each section {e.g., average constants,
average slopes, etc. of equation 8a). The months within each section do
not tend to be consecutive months. Section one, Ql’ represents the re-
gression results for_21 cross-sections where there were relatively low
monthly rates of return for the market (typically from -15 percent to

-1 pércent), section two, QZ’ represents the regression results for cross-
sections where the market rates of return are relatively close to the

pure riskless rate (typically -1 percent to +1.5 percent), etc.

The ability of the MM and the ex post CAPM to generate accurate con-
ditional predictions largely depends upon whether the market return is
greatly different than the risk-free return. If the realized market re-
turn is below the risk-free return (as in QT)’ high ép portfolios should
achieve lower realized returns than low ép portfolios. In fact, both
the MM and ex post CAPM are meant to predict the exact extent to which
high ép portfolios should do worse than iow ép portfolios when the market
return is below the risk-free return. Moreover, the greater the djffer-
ence between the market return and the risk-free return, the greater the
differences in conditional predictions between high and low ép portfolios,
One would expect that sections one and four would be the most revealing
with respect to the unbiasedness, goodness of fit, and usefulness of the
MM and the ex post CAPM conditional predictions. In fact, the results
contained in QZ are generally meaningless. Note that this procedure
does not result in any attenuation bias and is a way of summarizing the

results of a large number of regressions.
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Interpretation of Results

There are three major conclusions that can be drawn from Table 2.
First, there is no great difference in goodness of fit between forming
conditional predictors assuming either the validity of the MM or the ex
Post capital asset pricing model. Second, in those periods in which the
market return differed significantly from the risk-free return (Q], Q3
and Qh) the slope of the cross-sectional regression of actual portfolio

returns on portfolioc returns estimated from both the MM and the ex post

CAPM on average (as measured by the mean of each section) was substantial-
ly less than the hypothesized value of one.6 This fact suggests that in
periods when the market return is less than the risk-free return the con-
ditional predictions from both the MM and the ex post CAPM tends to under-
estimate returns on high portfolios. The opposite tendency exists when
the return on the market portfolio exceeds the risk-free return. The
T-values associated with the slope coefficients (the ;]'s) showed the
coefficients to be significantly less than one on average, particularly
for categories Q] and Qq.7 Third, there were a number of cases in al]
categories when the estimated value of a; was negative or substantially
greater than 2.0. For example, in the period 7/61 - 7/68, 22 of 84 es-
timates of a, were negative assuming the validity of the market model
while, in the same period, 13 of 84 estimates of a; were greater than

2.0. Similar results exist in other periods and for regressions formed
using the ex post CAPM. Clearly the estimates are not adequately sta-
tionary from cross-section to cross-section. These results imply a
serious breakdown in the ability of the market model and the ex post

CAPM to consistently generate valid conditional predicted returns.
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Existence of More than One Market Factor. The market model and

the ex post capital asset pricing model depend upon a diagonal property
from which ex post returns of any security are generated by a single
market~wide effect. The diagonal assumption specifically implies the

property that E(Eit’ €.

Jt) = 0 and E(Eit’ e.t) =0

: e.t). We hypothe-

size that the wide variation in ;] values from cross-section to cross-
section can be most reasonably explained by the existence of more than
one market-wide effect. As a result, the market model and the €x post
asset pricing model of (4) suffer from omitted variable specification
bias, and the disturbance terms between portfolios are dependent.

For example, the dependency in the disturbances, €:p» may be re-

presented as

+ . (10)

where ¢, is an addttional market-wide factor that affects the returns
on all securities. In essence, the existence of a second market-wide
effect argues that the residuals of the market model and the ex post
capital asset pricing model are not distributed Independently between
assets (i.e., E(Eit, gjt) # 0). The slope coefficient, Yi» defines

the relation between €, and 8. The error term, z,

Pt is independently

distributed with zero expectation. This model asserts that the returns
of any individual security will be a function of the market factors Rm
and ¢t. I't is clear the cross-sectional regression formulation in equa-
tion (8a) could be biased in 3 because of the omission of the term
Yitat' The bias will depend upon the average realized value of ¢t and
could be positive or negative. If the average value of ¢t changes from

sample period to sample period, the stationarity of the estimates of
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~

a will break down and may result in sign changes from period to pericd.
There is accumulating evidence that supports the hypothesis that

serious dependencies exist in the error term of the MM and the eX post

CAPM (Brennan [7]). Specifically, the results presented in Table 2 are
consistent with a particular two-factor model first proposed by Rie (18],
and supported by the independent developments of Pettit and Westerfield
[171. tn brief, this theory shows that if asset prices are equal to a
stream of discounted expected earnings, two market-wide factors will de-
termine asset returns; namely, an earnings factor and a capitalization
rate factor. The beta coefficient, Bi’ can be expressed as a weighted
average of the asset's earnings beta, bei’ and the asset's capitalization

rate beta, bci’ or

B, = yb .+ (1 - Y)bci' (1)

It can be shown [18], under one set of simplifying assumptions, that
if the proportion vy changes from period to period the market model resi-
duals will be a function of the market model beta coefficient. High
(above 1.0) market model beta portfolios will tend to have residual values,
€., that are opposite in sign and magnitude from low market beta port-
folios. The value of the residual for a particular portfoiio depends
upon the relative importance of the earnings effect and the capitaliza-
tion rate effect in determining market return in a particular period.

In addition, the total of the portfolio residuals over a number of per-
iods of observation may not be zero if y is not the same in the prediction
period as in the estimation period.

IT this two-factor model gives an accurate description of the return

generating process, it should be expected that the correlations between



portfolio residuals, that is actual returns less predicted returns,

for either high beta portfolioslgi for low beta portfolios will be posi-
tive over any particular time series. In contrast, the correlations
between the residuals of high and low beta portfolios will be negative
over the time series. Table 3 presents the correlation matrix for the
final 84 month prediction period, 7/61 to 6/68, for forty firm portfolios
using the MM estimates of conditional predicted returns. The correla-
tion matrix computed from residuals formed using the ex post CAPM is
similar and both support the hypothesis of the existence of a two fac-
tor return generating model, though they do not exclude alternative ex-
planations. In any case, cross-sectional uses of the market model or

the ex post capital asset pricing model are likely to be quite misleading.

Alternatively, it has been proposed that errors in the measurement
of RFt may cause market model and ex post capital asset pricing condi-
tional predicted return estimates to be biased in one direction or the
other Friend and Blume [9] provide a discussion of the possible effects
of measurement error in RFt on the validity of the market model. How-
ever, there is no suggestion from their examination that this contributes
to a substantial downward bias of estimates in ;]. Our results for the
CAPM regressions were virtually insensitive to reasonable changes in the
assumed risk-free rate of interest.

An alternative explanation for the results is provided by the re-
cent paper, Black [2]. The Black model posits a breakdown of the bor-
rowing and lending assumption of the market model and implicitly sug=
gests the invalidity of equations (1) to (4). He presents an alternative

linear mean-variance model in which there is no risk-free asset, but



17

"SBIAq palew|1sa Ok ISIMO| Iyl 40 |7 Of|043s0d pue S3U|2143802 £13q pajew|iss 3saybiy 04 3yl jo spew s) | O1{o43404d,

T | .* T _ T 1 _— J— _ ™
A '
000001 | OOFYY 0 | STET7'0 [ 9¥STC 0| GESLT'0 | 9TCLC70 [ 22620°0 [ls5mcz°0 | 61410%0 | 1970 0 [v2e0c 0 SLvI0°0| 6991270 1Z00YI 0 | S6GZ0'C- [ L9292 0- | T9EST 0| TECE 0 [mES10 0 | €9ger”
00000°T (6870 'ooo%s 0] so9sc o [se18t0 Wﬁnﬁnw.o S165€70 | 2498170 | LBYLO'D |79L7T70 |E1ECT 0| 65¥Y270 (SS6L0°0 [ S5ETZ70 | 2oLz o sse6z o] awsac o [tersero | ozesz-o
00000°T | 66TTE°0 | 6T19Z°0 FSHI9C°0 | 6meq1 0  [1660SE 0 | 6701170 | 99900 | 9506170 | 22001701 96060°0 |9%910°0 S8YCT0 | 6691570 | OTCTT O-F TCOSE O |O0L9C 0 | votel or
00000°Y | TYZIE 0 fv1sTv 0 [sozet 0 [|oivte 0| $1580°0 |pIsTO G- |¥6srT 0 9TSTO'C-) 1862170 |69050°0- ) BLE6T "0 g9t9z 0 $EC60°C+| %CROZ° 0 |CRINI 0~ 60370 O
0000071 [65T02°0 | 6180%'0  (]S9L0E°C | JISTT70 [ESECO'C-|0EE90"0- [ £620°0 | 9218070 [€1290°0-| 85981 0 | L9611 0| 5101270| 50108 0 | cvsen o 680270
00000°T | 1T€90°¢ | |SFLSLT0 | UBLUZ 0 | CEFIZ™0 |7RZ00D | 26%80°0 | LSO9Z°0 {€0£90°0 | 915260 | 95TAT | CoTsT 0] B20ni 0 | fosTz 0 ook o
00000°1 [{EPEYLTO | E9TL170 00LE2°0 (8S1£070 |SSTLO'0 | L1¢2070 |82S0L"0{S6¥50°0 | 9L8TT 0} SEERC 0| wBLsE 0 |207SE O | 08z
0000071 1 S06L1°0 | 8601070 | 041200 | 6ZITT'0 | 6Z0C1 0 |¥99ST 0| SHIVL 0 | 63CET"0- | 9407170 20Z0T 0 (6522870 | (o508 "0
0090G"1 | BOZIT'O |6T41070 | £ST1070 | 62TH0°0- [16%E170 | £690Z°C | 2000207 | £TZ9T70-] $€920°(- |5c860°0- | 47950 -
00000°T |8SSLT 0 | 5TR00°0-} £2290°0 [R185070 | $£990°0-| 0ST%z - | 0S9c o Nmﬂnm.o.moﬂohﬂ.o. LTISE
000001 { 1169070 [ 519070 |TTLZ070 ) TSZ50°0 | g0V60 0 | 66672 °0+| 29911 0- J5s7R0"¢- | facei o
00000°T | 195017 [€LL90°(~| ££520°0-] EZ742°0 | 096610 | 656C2°0 [s5esT 0 | rigsi-o
00000°T {61T1%0°0-; $9E9T°0 | £9SRO D [A. Yo e mNNNo.O._mommo.nr 251316
00000°1 | 61592°0 | <6970 0-] ¥2661°0-| 7625070 |rsea'g [1tii0
00000 T § ¥7020°0 | 6L1Z1°0- 0LZ0G'0 [rSHIL G-t AIL20 G
00000°T § 0CEIE"0 | 0RSST 0 [S205E°0 [ €2ete
QGO0 T | 2B79S°0 ;(9{5%°0 | 8ZI1L% 0 BLINS 0 1 %
0000071 {00240 | $550L°0 ] 16500 | 9
LO2O0°T + 5510470 ,...u.u.nn.om_..
QCo00 L QITes0 2
venooT it
1z 0z 61 23 £ 91 St A... i £l 71 11 a1 3 ] h 9 s % 3 e w 1

¥HIY3 S31L1¥NJIS 0% 40 SOITO4LYOd {Z 404 89/9-19/1
“SHINOW 09 ¥04 STYAGISIY T13A0W LINEYW 40 XI1YLvW NOILYII¥H0)

£ 37avL



18

rather a zero beta asset developed by allowing a perfect short sale
mechanism (i.e., the investor has use of all the proceeds from the short

sale). If the theory is correct In its extreme it could explain some
of the results evident in Table 2. But because it depends on a perfect
short sale mechanism for common stocks and the total absence of short
selling for bonds, we think that it is the least likely rationale for
the apparent poor predictive ability of the MM and the ex post CAPM.
However, the Black theory can explain the long run bias against high
beta portfolios constructed using the ex post CAPM. This bias would
occur if the return on the zero beta portfolio was greater than the
risk-free return. The theory does not adequately explain the long run
bias against high beta portfoiios constructed using the market model,
without employing some peculiar assumptions about the secular trend in
the return on the zero beta portfolio.

The recent empirical findings of Black, Jensen and Scholes [3] and
Blume and Friend [6] suggest a long run bias against the return perfor-
mance of high ép portfolios. Our results are fully compatible with
these studies even though our approach is different. However, our re-
sults are different in at least one substantive way. We find that in
bear markets, when the market return is below the risk-free returns,

high Bp portfolios generally do better than expected,



I11.  INDEXES OF INVESTMENT PERFORMANCE

One problem in the assessment of performance for groups of assets
has been to properly abstract individual asset returns from market-wide
effects on the returns of all assets. Indexes have been constructed
that purportedly trace out the abnormal return that an investor would
have achieved over time had he invested In a particular set of secur-
ities. Although these indexes rely on the ex post CAPM or MM, it is
interesting to observe that no examination of the empirical validity or

reliability of these indexes has been reported.

Prediction Error

The estimated conditional prediction error for asset | over an ar-
bitrary N period can be expressed as

T+N T+N .

R, - E(R..||. ) (12)

P .
it

Ei T+N

ki T
T=T+N T=T+]

and for a portfolio of § assets
PE_ ., =

]
T+N §i

| PE; T4n

I 1w

where E(Rirlli ) is the one-period predictor (developed in preceding

T

pages), conditional upon information set Iir'8 The contents of |iT will

depend upon whether the validity of the market model or of the ex post

capital asset pricing model is being assumed. The expectation is that
the prediction error, PET, will be equal to zero. If it is either sig-
nificantly positive or negative, then unusual or abnormal returns are

being generated. The prediction error of equation (12) forms the basis

for our discussion of the multi-period applications of the MM and the
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ex post CAPM. However, most investment performance indexes have relied
on the validity of the MM, rather than the CAPM; so most of our discus-

sion in this section will be in terms of the market model.

Ball and Brown Performance |ndex

Ball and Brown [1] made use of the market mode! jn developing their
"Abnormal Performance Index' in order to assess the price impact of
changes in firms' reported earnings. The value of the Ball and Brown

Performance Index is equal to

] S TH+N
BBPIT+N = g-iil T=¥+] {1 + UiT) (13)
where
T+N
T=$+] (I i UIT)

is defined as the prediction error relative for asset | in each time
period, T, compounded to the end of period N. UiT is defined as the dif-
ference between actual turns for asset i in period T, Rir’ and conditional
predicted returns, E(RET)(see equation 4 and 7). Specifically, BBPIT+N
records the value of one dollar Invested equally in all S securities in

a portfolio at a time T+] and held to the end of period N, after abstrac-
ting from market-wide effects. |In addition to the Bal) and Brown study
of reported earnings, this index has been used by Scholes [20] to assess
the impact of secondary common stock distributions on market prices. In
both of these studies it was assumed that if there were no effect of

earnings announcements or secondary distrlibutions on stock prices then

the value of the index at any time, T+N, should be unity.9
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The Pettit Index

Pettit [16] in identifying the price impact of dividend announce-
ments has used an index similar to BBPIT+N except that it reallocates
the prediction error to equality after each period to achieve constant
proportions invested in each asset. The Pettit version of the BBPI is
the foliowing,

T+N S
PPI-,y = T=¥+1 1+ ii U, ) (14)

The Fama, Fisher, Jensen, and Roll Performance |ndex

Fama (et al.) [8] evaluated the adjustment of stock market prices
to the new information contained in the announcement of stock splits.
As part of their examination the market model was used as a conditional
predictor to assess unusual price movements around stock split dates.
Fama {et al.) assumed the validity of the market model and the specific
index used by Fama (et al.) is similar to the one discussed in the pre-
ceding sections, except that an apparent concern about the horizon pro-
blem prompted a specification of the market model predictor in natural
logarithms.

The prediction errors for any portfolio after N periods is refor-

mulated as the following,IO
] S T+N ~ ~
Plrw =5 2 [log Ry - (o) + 8 Log Ry )] (1)

i=l 1=T+]

Methods of Analysis and Empirical Reuults

Four different performance indexes were computed ( BBPI

PET+N’ T+N?
PPIT+N’ and FPIT+N) according to the definitions given iIn equations {12)

(13), (14), and (15). These values at six month intervals for 40 firm
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portfolios are given in Table 4. The portfolios were divided into three
different classes of equal size according to their estimated beta coef-
ficient (high é, med i um é, and low é). All the grouping procedures used
to eliminate the error-in-variables problems described in the preceding
section have been employed in this section. Note that the indexes have

been computed assuming the validity of the market model.

Results

Generally, the results cast doubt on the efficacy of indexing tech-
niques that rely on the validity of the market model (stmilar results
were obtained when the validity of the CAPM was assumed). First, there
are large differences between the expected values and the actual values
of the indexes. The expected values of the BBP| and the PP| are unity,
and the expected values of the PE and the FPI are zero. The practical
value of each of these indexes depends upon the property that large,
random samples of common stock should result in realized values of each
index that are close to the expected values. However, examination of
Table 4 reveals serious drifts in each of the index values in each time
period. Consider the most recently used of the indexes, the BBP|. I[n
period 5, 7/61-6/66, it had achieved a value of 1.02850 at 6/62, 1.05060,
at 6/63, 1.12854 at 6/64, etc. Although it is difficult to test the
statistical significance of these drifts away from unity, they can be
quite large for periods beyond six months.

Another peculiar, and more serious, problem is that the drifts in
the different index values are contradictory. During the period 7/54

to 6/59 the BBPI had achieved a value of 1.12998. This fact implies
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that the 21 forty firm portfolios securities in our sample has achieved
superior returns over the period. In contrast, the FP| had achieved a
value of -.01787 for the same set of securities and the same period--
implying inferior returns. S$imilar inconsistencies appeared between
PP1, FPl and BBPI In particular intervals in each of the periods.

Finally, we find the seriousness of these dfifts is a function of
the level of the beta estimate. For example, the low beta portfolios
(seven portfolios of 40 firms each) had achieved a value of .86403 during
the period 7/61-6/66 on the BBPI; whereas, the high beta portfolios had
achieved an index value of 1.81902. In other periods the direction of
the differential effects was reversed. Clearly, the farther the beta
of a particular group of securities from the beta of the market as a
whole the greater the problem of using indexing procedures of the type
being analyzed. These results are consistent with those given in Table
2 and strongly imply that the measurement of investment performance may
give completely erroneous results when the groups being studied have
different risk characteristics than the overall market.

The variability of the values shown in Table 4 can be easily ex-
plained by appealing to the two-factor model described completely in
Section Il. The correlation of the changes in the performance values
for high and low beta portfolios in the final 84 month period, 7/61 to
6/68, for each of the indexes (using both the MM and CAPM) varied between
-.85 and -.75. These correiations show that, whatever is causing the
change in the performance values, the effect Is different depending on
the value of the portfolios beta coefficient. This result, so far as

we can determine, is only consistent with a two (or more)-factor model.
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it can reasonably be asked whether the assessment of investment
performance is improved by empioying the market model or the capital
asset pricing model to adjust for market-wide effects. Although our
study is not conclusive, the evidence presented does cast serious doubt
upon the overall effectiveness of the several performance indexes that
have been relied upon in recent studies. At a minimum, we conclude, our
results suggest that any use of an index such as the EBPI, PPl or FP]
on a particular class or group of securities should be accompanied by
index values of a random group of securities calculated over equivalent

time periods.

Concluslons

This paper has developed statistical methods in order to assess
the validity of the ex post capital asset pricing model and market model
as representing stationary, stochastic return generating processes. To
test these models we developed cross-sectiona!l regressions of actual
security returns on their conditional predicted values. The conditional
predicted security returns were constructed under the assumption of the
validity of the MM and the ex post CAPM. in addition, we examined the
validity of the most widely used application of the MM, abstracting from
market returns in studies of abnormal investment performance. In both
parts of the empirical analysis our examinations were done using NYSE
securities and monthly return data. We employed a grouping technique
that eliminates an ordering bias that causes successive beta estimates
to regress towards unity.

The principal findings of the study are: (1) the predictions from

the ex post CAPM and MM include a bias towards zero in providing estimates
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of actual asset returns for portfolios of common stocks over successive
periods on one month. Thus high risk portfolios perform better than
expected when the market return is lower tham the risk-free return and
better than expected when the market return is higher than risk-free
returns. The opposite Is true for low risk portfolios,

(2) The conditional predictions of the MM and CAPM provide non-
stationary, biased estimates of actual returns. The relationship be-
tween predicted portfolio returns and actual portfolio returns fluctuates
from sample period to sample period. These non-stationarities in the
estimates (i.e., in ;i) suggests a breakdown in the diagonal assumption
of the MM and ex post CAPM. We hypothesize that a substantial part of
the non-stationarity in the estimates is traceable to non-zero realized
values of additional market-wide factors. In particular, our evidence
is consistent with a two-factor model suggested by Rie [18] and supported
by Pettit and Westerfield [171.

(3) The single-factor market model does not properly adjust for
market-wide effects in assessing security performance. Performance in-
dexes that depend upon the validity of the market model! have serjous
biases that appear to be a function of the level of risk of the particu-
lar portfolio being studied. As a minimum such applications of the MM
and ex post CAPM should present index values for a randomly selected

sample of firms with comparable betas over comparable time periods.
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FOOTNOTES

"The authors are Visiting Associate Professor of Finance, Univer-
sity of Washington, on leave from the University of Pennsylvania and
Associate Professor, University of Pennsylvania. Support for this pro-
ject has been provided by grants from the Rodney L. White Center for
Financial Research of the University of Pennsylvania and the National
Science Foundation. Robert H. Keeley and Daniel Rie made many valuable
comments while the research was in progress. The programming assistance
of Bert Tyler was especially helpful.

]Empirical studies that have made use of the market model or the
capital asset pricing model to formulate expected returns include Ball
and Brown [1], Fama, Fisher, Jensen and Roll [6], Pettit [16], and
Scholes [15]. All of these studies were specific attempts to judge
stock market efficiency. An example of an application of the market
model to security selection is a manual, TMA developed by Thomson and
McKennon Auchincloss, Inc. {members of the New York Stock Exchange}.

See, also, Security Risk-Evaluation Service and Security Risk Evaluation:

Beta Coefficients, Merrill Lynch, Pierce, Fenner and Smith, Inc. Sec-
urities Research Division, March 1972.

2Black-Jensen-Scholes conclude that there are two common factors
determining security returns. It follows that one would want to take
fnto account the second common factor in developing conditional expec-
tations. However, Blume and Friend [6] assert that Black-Jensen-Scholes
have misinterpreted the magnitude of the second factor; whereas Rie [18]
and Pettit-Westerfield [17] argue that Black-Jensen-Scholes have mis-
specified the ex post return generating equation entirely. The Rie and
Pettit and Westerfield results suggest the existence of a second market
factor that is difficult to measure and thus difficult to take into con-
sideration its effect.

3Unbiased estimates of Bi and €;¢ are obtained from the regression
model

R., = Ro. = a, + Bi (R -R + &

it Ft i mt Ft) it”

The intercept term &i is not constrained to its expected value of zero

so that B:; can be estimated relatively free of the influence of unique
factors associated with the asset | during the estimation period. RF¢
in this study is estimated using thirty day (approximately) Treasury
Bill returns. It is interesting to point out that our results were com-
pletely independent of the value of RFt used. When a long term rate
{(approximately) was used instead none of our results or conclusions were
significantly changed.

For a discussion of this problem see Jump [11] and Black [2].
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SWe realize that expecting the market mode! to be a good predictor
84 months past the end of the estimation period is demanding of the
model. However, our results suggest that the model does no better or
no worse in the last few months than in the first few months of the
estimation period.

6The mean coefficients do not tend to increase with portfolio size
which suggests, given the way the portfolios were constructed, that the
measurement error in the estimated returns (i.e., the errors in esti-
mating beta coefficients) is not biasing the coefficient, a), downward.

7For example, in the low market return quartile for forty firm
portfolios over the five periods, there were 62 negative T-values aver-
aging -2.2, and 7 positive T-values averaging 1.3 out of 80 observations.

We refer to equation (12) as the multi-period prediction error

only in the sense that if and only if PEi TN 2 0 the ith asset has
i

achieved returns greater than or equal to those predicted. There are

probably more desirable specifications of the prediction error from an

empirical standpoint. One important property of PEi THN is that changes
3

In it over time between assets depend upon the levels of the prediction
Ry, T+N"
g N
A mathematical expansion of = (1 + Uir) reveals a series of
=T

cross-product terms. There doesn't appear to be any obvious way of
summarizing the cross-product terms that result. However, for the two-
period case, they are, after rearranging terms:

T+2
™ (1 + U, ),
T=T+1 I
let &i equal (1 - Bi)RF, and after rearranging terms,
T+2 T+2 ~ n - -
BBPI = T R.=- 7 (a. + 8,R,) - (0, + B.R - 1)
T+2 r=T+] | T=T+] i i M i i M, T+]
Uirez T @ BRy 1 DY L (A)
or
Ple = PEy qup - (o ¥ BRy 1y DU L
(ai + BiRM,T+2 - 1) Ui,T+] + 1 (B)

The first two terms of the expression {A) are the prediction error of
equation (8) and the whole expression is equal to the Ball and Brown
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Performance Index. From equation (B} we can make the following general-
izations: (1) If the expected ex post return, o, + BiRm’ is on the aver-

age greater than (less than) unity over the period studies, and if the ex-
pected value of Uj; is greater than {less than) zero over the period,
the Ball and Brown Performance Index will be less than one plus the multi-

period prediction error given by equation (8); (2) If the expected ex post

return a, + 8;R__ Is greater than (less than) unity, the multiperiod pre-

diction error, PEi T+N? will have a higher (lower) variance than the Ball
¥

and Brown Performance |ndex.

I

IOUsing the fact that In{l + U) U, it can be shown that

In BBPIT+N = FPIT+N

for each ith portfolio. Natural logarithms of the observed end of period
abnormal returns are the "nominal' abnormal returns given any particular
differencing interval. Therefore, specification of the market model in
natural logarithms should generally be superior to other specifications
because the model will retain its linearity property regardliess of the
differencing interval actually used in observing returns. Note that
natural logarithms imply an instantaneocus compounding interval for re-
turns. In addition, since the logarithmic specification is additive over
successive compounding intervals, no cross-product terms arise in the
computation of the Fama Performance lndex.
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