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pectations data of the sort we have collected do appear to influence security
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For years economists have emphasizad the importance of
egpectations in a variety of problems.1 The extent of agreement
on the significance of expectations is z1lmost matched, however,
by the paucity of déta that can be considered even reasonable
proxies for these forecasts. One area in which expectations are
highly important is the valuation of the common stock of a corporation.
The price of a share and the anticipated future returns from stocks
are determined primarily by investors’ current expectations about
the future values of variables that measu:é the relevant aspects
' of corporations' performance and profitability, particularly the
anticipated growth rate of earnings and dividends per share.2
Moreover, modern finéncialrliterature hzs emphasized the link
petween anticipataed risk and return.3 T~is theoretical emphasis
is matched by efforts in the financial csmmunity .where security
analysts spend considerasble effort in fcrecasting the future

earnings and in judging the risk levels 2f the companies they study.

i — e e P T e

1a numbexr of studies of anticipzticns data have been collected
in two Natiocnal Bureau Volumes {163z ) zn3 71960). Some more recent
work on the assessment of expectatlions cr forecasts has been dcne
by Zarnowitz (1957), Mincer (1970),Peszn3o (1975), and Friedman (1978).

2'I‘he classic theoretical statemsnt ~f the anticipations view
of the determination of share valuaticn =zy be found in J. B.
Wwilliems (1938). This position is also zdopted in the standard
text in the field by Graham, Dodd, and Cottle (1962). The emphasis
on the importance of earnings growth on the prices of common stocks
can be found in Gordon {(1962), Holt {1372} and Malkiel (1965 ).

3The capital asset pricing model 'capiM) developed by Sharpe
(194%), Lintner (1965), and Mossin {12£%) has grown into @ widely
used and refined approach to security velustion.



This is 2 study using 3 unique body of expectations data

collected over the decade of the 19%20s. After deécribing the data,
this papér first looks at the extent of consensus ameng those
financial institutions providing the forecasts and measures the
accuracy of the forecasts. We then ask if the forecasts are

the
consistent with the hypothESlS that/ expectations are"rational.

| We then turn to the relatlonshlp of the forecasts to securlty
valuation. We develop our own variant of the popular capital asset
pricing mwodel using 2 framework suggested by Ross (1977) for his
arbitrage model. Alternative specifications are developed relating
~expected returns to risk variables and relating securities prices
to expectaticns and risk variables. We find that the expectations
data of the sort we have collected do appear to lnfluence security
prices in the manner suggested by the theory.

We slso find that the expected security returns implied by
the expectations data are related to "systematic" risk measures
appropristoly defined. Nevertheless, we find that, even when
a variety of systematic influences are used, other risk measures,
possibly related to the own varisnce of the securities, appear

to play scme role in security valuation.

1. The Data Employed

The dots used in the study were collected from 17 major

. 4
jnpvestment firms during the decade of the 19605.h 178 individual

hWe are deeply grateful to the participating firms, who wish
to remain anonymous.



companies were covered in our survey. The company sample was not
selected as a random sample but rather on the basis of data
availability. The companies included in the sample thus tended
_to be the large corporations in whose securities investment
‘interest is centered.

1t should be emphasized that each company w2S not predicted
by each forecaster in each year. Indeed, there is unfortunately
s substantial lack cof overlap, which seriously hampers our ability
to do time series and other analyses, as we shall see below.‘ For
a ccmpany to be included in the sample at least three securities
firms had to furnish expectations estimates in each of two years.
But no one forecaster ever made forecasts for all the 178 companies.
Furthermore, some forecasters were available only for two or three
years. Only one forecaster was available for all nine years of
tha sample period.

We would not argue that these estimates ﬁecessarily give an
accurate picture of general market expectations. It would, however,
seem reasonable to suggest that they are representative of opinions
of some of the largest professional investment i;stitutibns and
that they may not be wholly unrepresentative of more general
expectations.5 Also, insofar as other security analysts and

investors follow the same sorts of procedures as those used by

JThat several of our participating firms found it worthwhile
to publish these projections and provide them to their customers
provides prima_facie evidence that a certain segment cof the market

placed scome rellance on such information in forming its own
expectation.



our sample security analysts in forming expectations, general
investors  expectations would resemble those of the analysts.

Conseqhently, these predictions may well serve as acceptable
proxies for market expectations and they surely seem worthy of
detailed analysis. It should be noted that security analysts
are not limited to published_data in forming their expectations.
They frequently visit the companies they study and discuss the
corporations' prospects with their executives.

The mejor data collected concerned estimated growth rates
for corporaté earnings over the short term (explicitly, for the
following year) and over the long term (for the following five
years ). The growth rates of the individual predictors were used
separately in a study of forecast consensus and accuracy reportead
in the next sections and they were averaged for use in studies
of security valuztion reported sﬁbsequently. Tgese forecasts are
also of particular interest because one& can observe divergence of
opinion among different individuals dealing with the same guantities.
Thus, as we shall see, it is possible to use a measure of the
dispersicn of these forecasts as 2an expactational measure.

In additicn to the expected growtﬁ figures; we collected
analysts’' estimates of so-called "normalized earnings" for each
company each year. These normalized earnings are estimated to
be tha earnings that would obtain at 2 normal level of economic
activity if the company were experiencing normal operations--that

is, operations not affected by such nonrecurring items as strikes,



natural disasters, and so forth. Also, one firm provided an
"instability index” of earnings which represented a2 measure of the
past varisbility of earnings (around trend) adjusted by the
security analyst to indicate potential ﬁuture variability.

2. The Extent of Consensus Among_the Predictors

The question of agreement among predictors is important in
the development of the capital-asset pricing model. It has been
traditional in that literature to assume that all market predictors
have identical expectations concerning all security returns.

Our data reveal that this assumpﬁian is clearly invalid. Simple
correlations and Spearman rank correlation coefficients were
calculated between each pair of long 2nd short-term predictors.
In addition, Kendall's coefficient of concordance was calculated
where a substantial overlap occurred in the companiés covered.

Although this analysis indiéated that there was considerable
consensus among predictors, thé lack of agreement the correlations
reveal - is substantiai. Even among the.long-term
predictions, where agreement was grestes:t, the average correiation
petween pairs of predictors was only about 3/L. This indicates
that little more than half the variance in one Lndlvxdual s
predictions can be "explained" by agreement with another analyst.
Interpreted differently, at most 735 percent of both predictors)
varlances could be accounted for by variation common to each.
Among the short-term predictors,agreement was substantially
less. On average the correlation coefficients between pairs of

predictors was not much above 1/2. What ~learly emerges here is



a finding of consiaerable non-homogeneity of expectations; This
f£inding in turn has significant implications for the study of
capital-asset pricing. |

The extent of agreement among the predictors can also be
evaluated by comparisons of the predicted growth rates with earlier
predictions and with historical growth rates of earnings. We
found that the correlations of long-term growth predictions with
historical growth rates are generally high and not much different
from those found in comparing the predictions with each other.
These comparisons suggest that the apparent agreement among the
pfedictors may reflect little more than use by all of them of-
the historic figures. In investigating this possibility, the
partial correlations among the predictions of long-term growth,
holding constant past growth rates, were calculated. These
correlations were considerably smaller than the_simple correlations,
though almost all were significant beyond the .05 level. Thus,
while a substantiél part of the agreement among predictors appears
to result from their use of historic growth figures, there is
also evid=nca that security analysts tend to make similar adjustments
to the past growth rates.

Finzlly, we examined the extent of agreement among predictors
by comparing their forecasts with the-price-earninqs ratios of the
corresponding securities. By utilizing 3 normative valuastion model

(see e.g,, those cited in note 2) it is possible to calculate an



implicit growth rate from the morket-determined earnings multiple
of a security. This model ignores diff=rences in risk among
securities which complicate the calculation. Nevertheless,

. comparisons of the predictions with price-earnings ratios may be
‘interpreted as examinations of the relationship between the
forecasts and market-expected growth rates. The correlations
petween the predicted growth rates and these implicit growth rates
are about the same as those obtained when the forecasts were
comparéd with each other. Since price-zarnings multiples are
affected by several variables other thén exéected growth rates,
this exercise underscores the extent of disagreement among the
forecasters.

5, The Accuracy of the Predictions

Two basic methods were employed Lo evaluate the accuracy of
the predictors: The first methoﬁ of evaluation employed simple
parametric and nonparametric correlations between predictions
and realizations. . In order to remove ths scale effect from pef
share figures, all per share predictions and realizations were
converted into percentage changes from the values as of the date
the predictions were made.

The second method of evaluation wes to calculate an inequality
coefficient similar to that developed kv Theil (1966). This

coefficient is giﬁen by

where P, is the predicted and R, the realized growth rate

" for the ith company. The inequality coefficient gives a



comparison between perfect prediction (T = 0) and a naive prediction
of zero growth for all corporations (T = 1). Thus, the higher
the inequality coefficient the worse the predictions. It is even
possible, of course, for the inequality coefficient to be greater
‘than unity. In such a case, the predictors would have done worse
than 2 naive prediction of zero growth for 21l companies.

Using this framework, we also investigated the extent to which
errors in predictions were related to 1) errors in predicting
the average overall earnings growth of the sample firms; 2) errors
in predicting the average growth rate of particular industries;
and _3) errors in predicting the growth rates of firms within
industries. To accomplish this, we decomposed the numerator of
(i) into three parts. The first comes from the average prediction
for all companies not being equal to the average realization.
The second part arises from differences among the- average
industry predictions not being egual to the corresponding differences
among industry realizations. The third arises from‘the differences
in prediztions for the corporations within an industry not being
the same 2s the differences in reslizations. |

Letting ij and Rkj be the predicted gnd realized
growth rates for the x*P company (k = 1,...,Nj) in the 3P

industry (j = 1,...,Jd), we can write the numerator of (3.1) as:



j=1 ]
3 b:;j [(p . - B.) - R, )1?
R I L R "1

when Pj , Ej are the averages ior the jth industry and P and
R are the overall means. The thres terms in square represent
the decomposition referred to above. The proportions of T

arising from these three sources will be called TM, TBI, and ™

I
respectively for mean errors, betwezn-industry errors, and
within-industry errors.

Statistics summarizing the forecasting ability of the short-
term predictors from 1941 through 13%3 are presented in Table 3-1.
Here we present the correlation cosificients (r); the number of
observations (N), Spearman's rank correlation ceefficients {(p)
and ineguality coefficients (T) corparing the predictions of short-
term (one-year) earnings growth £or the 11 firms (out of 17) that
provided forecasts with the realized growth rates. By and
large, the correlations of predicted and realized growth rates
are fairly low, although most of them are significantly greater
than zero, and the.inequality coefficients are large. Indeed,
in many cases, the inequality coefficients are larger than 1.
The only exception to this seems to be the superior short-term

forecasts of Predictor E. However, this apparent superiority

is largely illusory: predictor E tended to concentrate on large,
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11.

relatively stable companies; and, we suspect, predictions were
made only when there wasbg priori reason to believe that the
forecasts would be reliable. The validity of this conjecture is
suggested by the finding thét all the other forecasters did better
for the set of companies for which Predictor E make fdrecasts

than for the larger set.

In Table 3-2 we present a comparison of the 5-year earnings
growth forecasts of nine of our forecasters who provided long-
term predictions. The correlation coefficients in Table }-2-
tend to be somewhat higher and the inequality coefficients lﬁwer
than those found in assessing the value of the short-term

predictions. For these long-term predictians, a naive

prediction of averzge long-run GNP growth tended to be slightly
inferior to our predicters. 1In the case of the short-term predictors,

the naive forecast produced lower mean squared errors. As we shall
see below, there was a _
tendency in the early years for the forecasters to underestimate

the realized growth. 1In later years, however, we did not £ind
any systematic evidence of underestimation of change.

Turning to the industry breakdcwns of the forecasts, we
found that failure to forecast industry means accounted for only
a very small proportion of the inequality coefficient. The m3ain
'sources of inequality were the within;industry errors,

Looking at the correlations of predictions with future growth
rates within industries permits us to assess which industries
were most difficult to forecast ih an ex post sense. For the

long-term predictions, we found that the correlation coefficients
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13,

between predictions and reslizations tended to be highest in the
oil, food and stores, and a number of Tcyclical" industries.

For the short-term there were really no industries that were
particularly easy to predict compared with the others., It is
intefesting to observe that the "stable" electric utility industry
turned ocut to be one of the more difficult industries for which to
make long-term forecasts.

In general, we had little success in associating forecasting
success with any industry or company characteristics. The
differences between industries in forecasting success were only
moderately related either to the average growth rates to be
realized or to the variances of the realized growth rates.

The pictﬁre that emerges thus far is one of rather mediocre
performanée by our sample of forecasters. Short-term forecasting
performance may fairlf be described as poor, while long-term
forecasting success was only slightly better. A variety of
supplementary tests will help us to buttress these conclusions
and enable us to appraise more fully security analysts' ability
to forecast.

The simple correlation coefficients reported in Tables 3-1
and 3-2 probably give more favorable an impression of predicting
ability than is justified. The fairly high correlations of long-term
forecasts with realizations may create an impression of quite
satisfactory performance. In our study, hdwever, two or three
'‘companies turned out to be rapid growers and easy to predict.

Were these companies omitted, the correlations (especially the simple



1k,

ones ) would decline substantially. lFor example, if IBM, Polaroigd,
and Xerox are omitted from the sample, the correlation coefficients
decline quite sharply. The importance of a few outliers in boosting
the reported correlation coefficients weakens the evidence in favor
of superior forecasting ability.

The record of the forecasters raises the question, "Does any
naive forecasting device based on historical data yield as good
forecasts as the painstaking efforts of the security analysts?”
Several alternative historical growth rates were compared with the
predictors’ forecasts in order to assess their forecasting ability
petter. Our conclusions can be stated'very briefly. Mechanically
calculated gro@th rafes and those based on historical rates of
return_are_nct vervy effective predictors. They tend to he inferior
to the analyst. This finding is similar to that-of I.M.D. Little
(1952) for British corporations and Glauker and Lintner for U.S.
companies. On the other hand there is a naive forecasting method
that is as good as the analyst. As we shall describe below, the
market determined price-earnings multiple was generally as good as

the forecasts made by the analysts.
The question of the usefulness of security analysts forecasts

is further examined in Table 3-3. The first row of the table
demonstrates the potential benefits from accurate earnings
forecasting during four of the nine yesrs covered by our sample.

It shows that if one could predict in advance what group of companies
will actually realize above-average earnings growth and confine

one's purchase to that group, an investor would have received

well-above-average returns., In the columns of Table 3-3 we simply
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divided the companies into two groups by cross-sectional average.
Column 1 shows the group for which the short-term realized (or
predicted) earnings growth was greater than average. Column 2
shows the results for the companies for which the realized (or
predicted) earnings growth was less than average. In each of the
four years shown, investors could have earned higher rates of return
by investing in companies for which realized earnings growth was
‘greater than the average earnings growth in the sample. (Similar
results were found for other years. )

The rest of Table 3-3 runs the same experiment for the
predictors A through ¥ who made short-term predictions, and 1
through 9 who forecastrlong—run earnings growth. The numbers in
the table are avarage rates of return including dividends and
capital gains or losses for the group of companies for which above-
and below-average growth was forecast. This test allows us to see
if there is any useful information in the forecae;;_that would
permit an investor to realize superior returns. The answer sSeems
to be that the forecasts ofier no consistent help. 1In 1963,
investors would have doné wOrse in buying the companies for which

In 19%: and 1945 they would have done better,
the analysts forecast larger growth /. 1942 is mixed. Similar kinds
of results were found for other years. This is precisely the
sort of finding one would expect in a random process. |
In summary, we find the value of analysts predictions "of

future earnings to be open to serious question. I.M.D. Little and

Glauber and Lintner have convincingly shown that earnings growth
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in past periods is not a useful predictor of future earnings growth.
The remarkable conclusion of our analysis is that the careful
estimates of the security analysts participating in our survey,

the bases of which are not limited to public information, perform
l1ittle better than these past growth rates. Moreover, as we shall
see below, the market price-earnings %atios themselves were as good
as the analysts' predictions and the best forecasts based on
historical data. This suggests that whatever 1ittle information
content there is in security analysts' forecasts is quickly impounded

into market prices.

L, Are_ the expactations "rational”?

e e e e S s e

In this section we report on several tests of the "yationality"
of our forecasters, At the outset wa should stress that for a
variety of reasons these tests are at best only slightly indicative
of whether the rational expectatiocns hypothesis 1s appropriate,
though the analyses w3y pe of interesst in any case to indicate
features of our data and the quantities being predicted.

The difficulty with using our data to investigate the rational-
expectations hypothesis is that they are primerily cross -sectional.
Unfortunately, we do not have consistent time series of forecasts,
despite having nine years of data. Even nine observations would
e of rather limited use for time-series analysis, and we do not
‘have data for our forecasters in all years. Some forecasters were
in the sample for only two or three years. Moreover, even when 3
forecaster was avalilable throughout the forecast pericd, that

forecasting firm did not cover each of the companies in our sample
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in a1l years. Thus, many obvicus time-series tests of forecast
rationality have not been performed because of lack of available
data.

To make an investigation we shall have to treat the forecasts
made for different companies as giving a random sample of forecasts.
Such an assumption would, of course, also have been implicit in the
comparisons made in section 3, had they been used to draw formal
inferences. The problem with this assumption may be two-fold.

First, realizations of earning growth may be highly correlated with

a few major influences, particularly the over-all growth of the
econony. Insofar as differences among forecasts reflect implicitly

" s forecast for the economy and the forecaster's preceptions of the
sensitivity of different firms to the level of the economy, differences
in realization from forecasts may be positively or_negatively
correlated with predictions to reflect this common feature.

Secondly, differences between realizations and forecasts may ke
correlated across firms, affeéting the significance levels and powers

of tests. Unfortunately, there is no obvious a_priori structur

to impose on such correlations, while we lack opservations sufficlent
to estimate them. Hence, we shall have to make the standard
cross-sectional assumption of independent residuals.

A critical requirement for considering a forecast to be
"ration21" in the sense used by Muth (1941) is that the mathematical
expectation of the conditional realization on the forecast should
bé the forecast, i.e., we can express the realized growth over

period t as



(L.1) G u, ,

r,t - t9p,t-1 " Y

where is the predicted growth rate for period t, made

t9p,t-1

at period t-1, and u is a random variable with mean zero

£
unéorrelated_with £9p,t-1 ° Following Theil (1966) and Friedman
(1978), who recently tested the "rationality" of interest-rate
forecasts, we regress the forecasters' predictions (tgp,t-l) on
the corresponding realizations (GR,t) according to

(s.2) Gp,t = 2 + b9, ey U

and investigate the null hypothesis of unbiasedness defined by

H,: (a,b) = (0,1).

Table L-1 presents the results of our experiments for the
long-term forecasters for whom comparatively long runs of data are
available. The findings are typical: in general we find that the
b coefficients are not significantly different from unity. Sore
constant terms are significantly positive, but the majority do not
differ from zero significantly. Testing the joint hypothesis Hy o
we find that in the vast majority of cases we cannot reject 3
finding ofrunbiasedness. Unfortunately, it does not seem to be
appropriat2 tc aggregate these results over time, The five-year
nature of the forecasts and of the realizations means that

successive values of u may very well be correlated. For this

t

reason also, one would not expect in this case 2 lack of serial

correlation between the u, to be an implication of rational

t

expectatidns.
The pattern found for the short-term forecasts is rather

different from the longer-term ones. Table 4-2 performs much the

s . 1 .
same exper iments with five short-term forecasters. Here we find

e e et e St ot S -

fortunatel the predictors who forecast for fiye
Untortunat= YA nmtpmake the forecasts later %han ¥965.
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that the null hypothesis; a=0, b=1l, can c2nerally be rejected

except for predictor E. Furthermore, we may now look at whether

the residuals are serially correlated--that is whether any
_information containasd in the extent to which the previous forecast
_erred seems to be fully incorporated in the forecast. These
correlations are also reported in Table --2--using the residual

from the fitted versions of (L.2) rather than those from (k.1).
We find the correlaztion coefficient of the residuals to be significant
at the .05 level in thes vast majority of cases. Such correlation of

forecsst errors is inconsistent with expsctations raticnality.

To shed further light on this issus, Table L-3 presents the
average errors of our short-term and long-term forecasters taken
as a group. The average errors are measured by the differences
between the realization and the average prediction of those fore-
casters making predictions for the comparnies in guestion. In the
early period, both the short and iong—term predictors tended to
make forecests that were too low. Realizstions tended to exceed
forecasts during most of this early pericd. This may simply indicate
a failure to anticipate the continuation 2Z the économic expansion
experienced through the period. It may zlso reflect the under-
estimation of changs fregquently found in investiéating forecasts
and reported by Theil (1966). In the later period, however, a
similar underestimation of change did not characterize the forecasts.
In some years these forecasts were too high, but during other years
they were too low. The only consistent rattern found was that in

-years when the foreczsts were too high {1zw), all the forecasters
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rs Across Sample

Q

-
e

Average Forecast

Long-Tarm Icrecasts

Forecast Perizd

Averaqa Error

1966/ 61 0.0450
1967/62 0.0321
1958/ 63 0.0300
1969/ 6L 0.001k
1970/ 65 ~-0.03364
1971/656 -0, 0867
1972/ 67 -0.0308
1973748 -0.02u44
197%/69 0.0126
‘ Sheort-Term Forecasts
1962/51 -0.0328
1955/ 62 0.0586
1964 /63 0.1052
1965/ 64 0.03hs5
1966/ 65 0.0315
1967/ 66 -0.0841
1968/ 67 0.0441)
1969/ 68 -0.0288
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tended to be too high (low). Moreover, insofar as the continuation
of economic expansion lies behind the results, it.does not seem to
lie behind the values of b that were fzund, since we do not find
accentuation of forecast differehces as we would expect.

Another important property of raticnzl expectations is that

they efficiently incorporate all available information including

the information contained in previously :ealized outcomes. Thus,
the change in a forecast made for a giver future time should not
be related to errors made prior to the current forecast. Any
useful information contained in the forecesst error during period
t-2 should have affected the t-1 forecast a2nd should not affect

the change in the forecast from pericd f-.1) to t.

(r

Unfortunately, this notion cannst = applied easily toc our
data, because successive forecasts are ics different times. We
may, however, consider the hypothesis thzt the short-term growth
rate can be considered a parameter following a random walk measured
with error and so investigate the usual zrror-learning hypothesis
on a cross-sectional basis. Explicitly, this hypothesis states
that the change in forecast can be consiZszred a linear function
only of the difference of the most recen= realization from its
forecast value and not of previously obszrved differences.
Specifically, we can investigate

2 + 8 (G ) + ¢(c

(b.3) t+19p,t 7 t%,t-1 R, t ~ t¥5,t-1 R,t-l‘tgp,t-e)
and then consider the null hypothesis to be that C=O. In

considering this hypothesis, we assume that B 1is constant across
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companies. This is possibly not the case and 2 different value
of B for each company might seem appropriate. This would suggest
a random coefficients model--leading to heteroskedasticity.

However, it also seems unlikely that the can themselves be

Y
treated as homoskedastic but we have not basis for specification
of the structure of the heteroskedasticity.

Table W-} sﬁows the results for the short-term predictors.
" The estimate of the coefficient € shows the effect of the error
made in the period prior to the previous forecast on the current
forecast change. The table shows that the estimated coefficient,
6, generally is not significantly different from zero. Nevertheless,
there are many instances in the table where one-period prior forecast
errors did sppear to influence forecast revisions, 3 finding
inconsistent with thé simple error-learning model.2

As Table L-L also shows, thé values of R -are generall&
quite low. Although part of the variables not aégg;nted for may
come from the coefficient B varying among companies, the general
impression is that the error-learning hypothesis is not strong.
Whether this is because earnings do not follow an appropriate model

for such expectations formation to be reasonsble remains an open

guestion.

21t should also be noted that in some cases the changes
in the forecasts from year to year were correlated.



Table bh-L

F Y
Estimates of C from Equation (4.3)

' Dependant Variable: Forecast Change,

‘ Predictor

A

£3/62

”~ ' -~
¢ and its R for C and its R
Standard Regres- Standard Regres-

_Error sion__
LO32 - .02
(.0%s)
.020 .02
(.100)
102 .03
(.0%3)
.01 .00
(.0:0)
-,22" .10
{(.121)
L1325+ .18
(-.03%)
.111 .15
o (.128)
LOm=* .02
(.037)
LOZ= .03
(.=55)

* Indicates that coefficient is significantly

different from zero at

Forecast Change,

LfE3

2

for

28.

A .
C and its

Standard
_Error sion Error
. 033 .23 -.151%
(.370) (.759)
.319+# .23 . 005
(.118) (.082)
-, 085 .19 -.12L*
.00 .01 -.037
(.022 (.059)
. 100 .02 L3STF
(.15%) (.096)
L0=9 , Ol .21h*
(.o:7) (.052)
L11= .05 L1335
(.072) (.046)
LOLZ .03 176
{.o:7) (.035)
.0"7 .03 -.018
(.077) (.080)

.02 level,

Forecast Change,
65/ 6L

.15

.Ob

.19

.19

. 17

.10
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A broader test of.expectations rationality is wﬁether the
forecasters effectively ihcorporate all historical information
available. In these experiments, we asked if thefe was some
combination of historical information and analysts’ forecasts that
together might be better than using any individual piece of
information. We asked, ex post, how an analyst could have made
the best linear one-year prediction for earnings in, say, 1962,
given that he had available to him the information available to us.
To deal simply with the problems of missing ohservations, however,
we concentrate on the average of the available predictions rather
than on each individually or with some best linear combinations of
them. Needless to say, in each year there is a conbination of
anticipated cshort-term growth, long term growth, 8-10 years
histofical growth, ete., which would be more highiy correlated with
realization than any one alone.  This fact is demonstrated in

comparing the seventh column of Table L-5 with the earlier columns.
In the earlier columns g_ is the average predicted growth rate and In1

through g __ &re the best istorical growth rates. The increase over

the 15 ayverage of the predictors is not great.
More dramatic, 1is the result when the coefficients of the best

linear combinstion for one year are used with the data for the

next. The superiority of the linear combination disappears and it
is decidedly inferior to the average of the predictors. These
correlations are shown in Column 8 of Table 4-5. Stated differently,

there was no consistent combination of analysts' forecasts and

3

historical information that could be used to make better predictions.

dFor & similar analysis in the field of interest rates,
see Friedman {1978), pp. 8, 9.
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This result suggests that there is no systematic relationship
hetween historical and realized growth that is not directly

incorporated into the forecasts. This analysis was done only for

five years because of lack of data for later years for = and
ghj’ which were past growth rates as "perceived"” by two of our
forecasters. ‘

The last colwm of Table 4-5 shows the correlation of the simple price-
earnings nultiple with the realized earnings growth. The price—-earnings
multiple was as good as and often bétter than the average of the anaiysts'
predicticns. Since P/E multiples are influenced by mofe than forecasted
growth (a3 will be shown bzlows), this is a surprising result. It suggests
that whatever information there is in the forecasts gets quickly assinilated.
Thus, while the forecasts we have collected may not be wholly "rational”,
it a2oseers that any useful information in the forecasts éets rationally
incluizd in share prices. To put the point a di fferent way, there does
not sesm Lo be any nore information in the predictions themselves than

is alruzaly contained in market prices.
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e, Growth Forecasts and_the Valuation of Shares

In‘this section, we examine in some detail the theoretical
‘relationship which may exist between growth-rate forecasts and the
price of common stocks. For this §urpose the obvious starting point
is the Sharpe-Lintner-Hossin capital-asset pricing model (capM),

In its simple version this model predicts that the price of

security 3, Py can be expressed as

(5.1) 4 p. = vj + (pM—p)

3 Bjn .
(1+p) (1+p)

In this eguation p, is the rathematical expectation of the {one-period) gross
return per security {that is, the price of the security in the future plus

intervaning dividend pay=ants), B, . is the regression coefficient of this

3

return with total return to all securities, Py is the expccted rate of return
to the "marhket™ porziollio in which th2 holding of each security is in the same
proporticn to tha *otal cutstanding and p is the risk-free rate of interest.

tore cozmcnly This reizaticaship is expressed as

5.2 : . =2+ (p -p)B,
(5.2) py =7 (pyy p)BJ” ’
with o, kzing 2 exnacted rate of retumm of security 3 (p.=v./p.} and B.
Py TS LS IS b 3
being the rezressicn costficient of this rate of return on the rate of retumn



3t may be objected that a risk-

especially if investors are

relevant income streans stem from narketabl

variance framework

the valuation model so that

(5.3)

Py = %)

Here B., is the regrassion

N

parketable return.

return oa security j as

(5.4)

p now is the rate of retumm

~%a=ahle returns

unna
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nwaving zero correlation W
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vafortunately,

cfree security does not exist,

concerned about real returns, and that not all

e securities. vithin the mean-—

be accomocdated by altering

equaticn (5.1) becones

+
R A TS AT

th
j return on total non-

coafficient of the

can also express the rate of
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on a pertfolio uncorrelated with marketable and

. . .th
partizl regression of the J rate of

rurn holding marketakle returns constant. ¥ is a

expressed in terms of the expected return on a

ith the "market” and maximum

able returnandcE the regression coefficient of

rketable return} .

are derived unZfer the hypothesis of homogeneous

to hold when different investors hold different

appropriate assumptions are made about how the

they do not also remain valid in the



face of other changes in assunptions.
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In particular, market imperfections

that have the offect of limiting the range of securities in which it will be

feasible to take a position,
selling, prohibitions on negative holdings or the costs

pumber of different securities held destroy the model.

ositions
P

either bv recognizing the costs of short-

associated with the

Since those taking

in one security are not necessarily those taking positiocns in

others, thz covariance with the market ceases to be clearly the relevant

~risk m2asure.
one-periol
on securitie

weights.

in the relative returms from various

CpPpi resulis

return on their portfolios,

In addition, conceIns of investors that extend bayond the

so that the associations of returns

s with other guantities becoma relevant or receive different

Finally the tax laws by creating differences among investors

securities also renders the simple

1ess plausible.

nd3dzd to the theorctical difficulties are the ones emphasized b
)e Y

Roll (1277) concerning enpirical implementation.

Crod trasry may be regarded simply as stating that the

-

s2nh 2

efficient. The theoly doas not predict

varizrzsz ¢ fficient

wa

L ¥

Roll points out that the

prices of securities

+ that the market portfolio is made mgan-variance

that the valuation equation will
se@ indexes that ¢o not include the whole market with
rut the theory will vhold" directly for any index
gzzurity if the incex is sglcctcd to represent a mean-
portfolio, whatever may be the process of valuation.

nmarke: portfolio is possibly jimpossible and certainly



infeasible, especially as recognition of nan-narketable returns requires
their measurekent as well. In consequence, the usefulness of the CAPU

for our purpeses is less than apparent.
2 DP

Fortunately, an alternative valuation zpproach can be developed

-

using the return goneration process suggested by PosS (1976} and (1977},
-

and the common observation that many portfolios containing the securities

of maior corporaticns can be considered wicdely diversified. This yields

the sz-e valuation formula as Ross'! arbitrage modzl, though on possibly

more rotust grounds. Ve call it the diversification nodel.

Suppose that the investor regards the covariances of the various
returns as stemming frem +heixr linear dependence on a limited number, K,
x such a model has found empirical support, for
examplz in King {(12%7) and in Roll and Ross (1979). Furthermore, in
explaining the l1ikely fortunes of particular securitics and the
», our impressicn is that znalysts_discuss them in
ter—s c¢f esseciaticon with a comparatively snall number of important variables
—— o» ézvalopments in the econolyf and parts of it -- rather than in terms
ith 211 other conmpznies. A 1ist of such variables might
~ yz=235, nztional incecne, re-vrns to the stock market as a
wholz, #nd so cn. IOT purposes of our arguoent it is important that investors

think in terms of & caw ceneral factors rather than that this hecessarily be

"

a full a2ad correct s;;cification of returns. Specifically, the supposition
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is that the return to a security, rj, is given by

K
(5.5) r.=u. .+ Ly + e, .

J I ey K T J
e. is a random variable with mcan zero which is independent of the fk

andoZ cthare. . The fk are also assumed to have mean zero, so that uj
3

remains the expected return.

Suppose naxt that the portfolio selection of a typical investor,

i, can b2 described as naximizing the expected utility of end-of-periocd

J
retum, I r J ]l . by choosing security holdings VJ subject to the budget
J=1
. J I
constraint, L p.v.. = Ep.v.,., where the prices p, are considered to be
.oy 3 3% (1 i . 3
J =
- J
given and v.i' are his initial holdings. His utility function, U, { I r_;vii) .
is &s3m2d to be neonotonically increasing and concave. First-order

L} '
v.EU,) + L ijE(kai) + E(eri) - Ain =0 .

Henzs
. K '
(s.7) pj = ujaoi + kilyjkaki + E(eri)/ki .



-

. holédirg of fk s Y

3T

Here Ai is the usual Lagrange multiplier from the constrained maximization
L]
problen and U, is the first derivative of Ui with respect to end of

perioed return.

The last term in (5.7) has sign opposite to vji by Jensen's
inequality and the assurptions of concavity of Ui and zero expectation
fore. . If vji is zero, the last term also is zero (and is continuous

J
in vji)' By contrast, the Eoef?icients of ij R aki' depend on the total

v.. , rather than only cn the holding of security j.

In at least a broad sense the last two terms in (5.7) may be
consif2red to bz the contribution of the security to the risk of the
ortfclio since they arise onl from the cocncavity of the utilit function
P ¥ y e Y

and tre stochastic naturs of returns. Sharpa's (1964) insight that with

diverzification cnly "srsiematic” risk matters can be interpreted as stating

o e - 2

X .
tha* thz term L ijak4 is large relative ta the last term which gives the
k= 77 77

marcinral effect o the sacurity's own variatica. If this is the case, and

s

recz2lling that thz last temm

n (5.8) dozs go to zero as vji doss, we may

X
5.7 o, =y.a ., + Ly.,,a. -
(5.7) T3 Tjoi kngjK xi
Thet 15, theze 15 :pzroximately lineer relztionship between the price

.



Suppose next that the number of securities thaé are held hy
investor i for which (5.7) yields an adequate &pproximation exceeds K.
Then a constraint is placed on prices in the sense that fo: any set of
prices and coefficients (5.7) would not normally hold and so prices rust
have adjusted to bring (5.7) abogt. Furthernsre, the coafficients 2.5
and g nust be the saﬁe for all investers vwho hold more than K of the
same securities in well diversified portfolios, that is ones with holdings
of individual securities small enough that the osn variation term of
(5.6) may ba ignored. More generally then, if investors tend to diversify
widely 2nd if a group of securities is held within these portfolios, the
prices of these securities obay aﬁproximatcly the eguations

K

{5.8) pj 2 ujao + kilyjkak .

in rat2 &I return terms wa can exnress this eguation as
K
{5.2) pj =b_ + La,b
k=1 I
whers LJ' = th/pj . Vhich version is nmore irzTadiately appropriate
~ N

depands in part on whether it is better to ragard the total return or
the ratz of return 2l sscurity j as following a2 factor-analysis model
suck 23 (5.3). W2 wsuld stress (5.8) since it indicates more directly
that fme azdjustment th:it occurs in the market to produce the linear
relatisaship takss place in current prices. The equation is the same

25 tiis one derived by Ross (1976), using a scravwhat different argument.



The diversification argument about security pricing is fairly
robust to variations in the details of the institutional and behavioral
setting to which the CAPH is sensitive. The assumption that utility is
defined over end-cf-period return is no longer a major part of the £heory.

" The relaticnship of a security's return to other matters of concern to the
investor is presumably captured through correlation with the common or

; systcmaticrfactors, f , and so depends on the coszfficient Tjk-’ The
interpretation and value of the coefficients a,; ™ay then change, but the
linear relationship still exists. Secondly, the model is robust to non-
negativity constraints, extra costs of going short, or small costs that
depend on the number of securities held. The argument is that if

diversification proceeds so far that investors hold more securities than

there are factors and that the last term of (5.7) becomes trivial, then
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utility mzximizaticn still can be expressed approximately by (5.0) with a
neglibible final term. The problem that returns vary among investors
because oI tne different tax treatment of dividends and capital gains may
also be 6vezcome within the diversification theory. While these tax
diffavances affect many individuals, they are not relevant to many of the
largaest institutional investors such as cension funds who dominate the
market for rmany securities, particularly the common stock of large well-

known corpazaticn of tha sort for which tne expected growth-rate data were

rosered. TIf thess invaztors hold wall diversified portfolios of these

o]

securities, then the structure of prices derived from the diversification



model will apply using the before-tax expected returns. One would not
expect investors for whom the tax differences matter to hold these

securities -- at least not in small quantities.

Diversity of expectations such as we found in our sample of
instituticnal investors produces a ﬁore delicate problem for the
diversification model than these ;ther divergences from the assumed
conditions, though surprisingly one can still arqgue -~ at least under
cgrtain circumstances -- thﬁt the suggested price structure will continue
- to prevail. Suppose that investors' perceptions of the process generating

returms correspond to (5.3) but that they do not use the same parameters

so that investeor i perceives returns to ba generated bt
¥

{5.10) r, = p,, + Iy. .f +e, .

n

Suppose also that diversity of c¢xpectations is captured by

5.11 T THRE  -J
{ ) “31 ”3 34

Y-ﬂ . = ij + T}jki

whers the 24diticnal terms can be treated a&s random and independent over

tha irvestors and as having mean zero. Tne individual choice equations

(5.12) pj = (aj+:.i)aoi + I (y., + njki)aki + E(eri)/li .



1f the portfolio is well;diversificd so that again tﬁe }ast term is negligible,
then the prices of the securities held obey zpproximately a lincar relationship
in the parameters the investor perceives. Sugpose another investor, say m,
also holds more than (x+l) of these securities in a2 well-diversified

portfolio. Then approzimately for more than (¥*1) securities:
K
(5.13) (u) . ch)a01 + f (y)k + n]kl)akl
k=1
K

= (p. + €;0a__+ I (y, +n,)a .
3 jmoom .y kK jxm’ km

Equation ({5.13) maintains that a linear relationship must exist
approximately among the perceptions of the two investors, apparently in
part centradicting the diversity of eipectations that was supposed. In
effect, as long as +the diversification motive leads to substantial overlap
in the holdings of securities, it is possibls for the price structure

sugzesiad by the molal to hold. While somes investors may take substantial

}4e

positicns in particular securities, one migh% well expect others to hold

only smz2ll guantities. Eguation (5.13) would hold approximately, for
examnlsz, if the rzndca terms wera nagligible, as with smooth symmetric
distrizutions might wall be true of typical parceptions. In that case,

the valuss of aki , k=0,...,K, nust be the sa2—2 for all such investors

and tha security crices will obey (5.7) .

To ake this argument more explicitly, rewrite {5.12) as

X
L]
(5.14) E(eri)/li = pj - {”j*eji)aoi - k:l(ij*"jki)aki .



If typically divercification is expected in the sense that the expected
wvalue (taken across investors) of the left hand of {5.14) is zero, then
K

(5.15) pj = E(ujfzji) a; t kf_lswjk*'njki)aki

v X
= p.a ., + LY

3Pt T2, k2K

for all i. (5.15) is the same as (5.7) which preduced the valuation

| foxmula of the diversification mocel.

Unfortunately, the argument which we have been making does not
stand up well to a prohibiticn on negative holdings (or substantial costs
to sho:t—sellingi. This is espscially true if it is the case that most
portfolious, even well-diversified ones do not contain most securities.
This feature implies, given the other assumpticns, that most investors
pzrceive most cacuritics to be over-valued. While it remains true that
(5.15) must hold for any pair $f investors holding over-lapping, well-
diversified portfcliss, there is no implication -that the coelficients
a; will terd to be thz same for different investors. With the restriction

aative heldinzs, investors hold only a scattering of securities which

they porceive te bz overvalued. For given cocfficients A this amounts

-ing that the valus of the linear combinatiocn

[T

2 Y., .2 .) for securities actually held tends to fall in the
ci’ji .y 3% xi

e

= +h.. distribution of these sums. Since in that case, with



smooth probability dens;ty functions, the density decreases as this quantity
increases, a small holding is more probable tﬁan any particular larger
holding. VWhile we may properly conclude that investors who hold small
quantities of securily j have the same value of this sum, this in turn does
not éirectly tell us about expressions in terms of more objective ~- or

-

agreed vpon parameters.

‘ How devastating this arqgument actually is to the diversification

theory is quesﬁionable. To be sure, it is reasonable to presume that the
costs of short-selling are substantial (if not strictly speaking prohibitive)
and some pajor markét participants are directly-prohibited from short-selling.
Certainly most securities tend not to be held in any particular portfolio.

Howaver, this may arise from other sources. There are costs associated with

’

achieving an informad opinion. These may be the reasons for investors not

b

holding most securit

o

25, and one can safely infer only that they do not

[ 21

t

(5

parcaive secur es which they do not hold to offer ﬁnusually faveorable
opportunities, not that such securitiss are considercd to be poor investments.
These ccnsiderations mxk= it more plausible that an investor's opinions about
securitiaz ha holds in small quantities represent average or typical opinion

rathzr than an outlying one. Given that an investor may hold a fairly large

. of securities akout which he has formed an opinion, it is reasonable

fractics
to suspuse that maay oI these opinicns will be near the means of their distri-

butiasns for securities for which his opinions are unusually favorable, an

ipvestor will of cou-ss have a large holding while he will hold none of securities



he judges a poor investment. This behavior does not upget the basic
pricing of the diversification model, though the valuation does rely on

an investor's small holdings tending to represent an avcfagc cpinion. That
this condition may hold is rendesred more plausible by remembering that if
the diversification model holds in ﬁhe expected values (across investors)
of the parameters, and if part ;f an investor's beliefs and portfolio
h?ldings correspond to the;e values (so that his values of as correspond
t6 the narket COefficients),‘then this investor may plausibly assume that
any security that he has not investigated in detail will be found on
investigation to offer only an expe;ted return and coafficients for the
factors that would not make it a clearly compelling candidate for inclusion
or exclusion in a portfolio. Such an expectation is exactly what we need
to preserve the plausibility of the diversification model. The crucial
questicn is why typically an investor dess not held a particular security.
"If tha reason for tha omission is that the investor doe; not really know
much ebout it or thet ha thinks its value is about right but it offers
only cpéortunities soughly equivalent to cnes available from securities
aireadyv inclndadé in tha portfolio, no problems may arise for the
diversifi=ztion model. If, however, the omission can be explained only
ation that “he security offers a poor return relative to those
included in the poriiclio, then the earlier conclusion that diversity of

expactaticns and restrictions on short-selling destroy the basis of the

diversificaticn melial would be compelling.



.
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The conclusion of these arguments is simple: the diversificatien

model suggests a theory for security prices which rests on arguments that

are not as vulnerable as those of other formulations to relaxing many

standard counter—-factual assumptions. It remains, however, to relate this

theory to the expectations data we have gathered.

The hasic quantity which we have been considering is the total

return teo a security, presumably consisting of the dividend plus the price

in the naxt period. Ietting t be the time subscript and djt be the
dividend about to be paid immediately after the price determination, we

can express the expected return as

{5.18) M.

st E(djt-.) * E(Pjt+1)

Clearly the value of thic expressiocn depends on the price expected in the
naxt paoriod. It do2s not take a very perceptive investor to realize that
other investors' attitudss towards the securities in the next period are
going to affect thelp:ices in the next period. On this basis there are
5 a nubar of ways in which wa might proceed. The simplest is

to assime that the investor expects the rate of return to be the same in

every variod, say;B , in the sense that for all future t,

(5.17) E(gjt) = [E(djt) + E(pjt+l)]/(l+pj) .



Repeated substitution of this expression in (5.16) yields

T-1
t T
5.18 .. = L Ef{d, 1+p, + E{p.. )/ (1+p. .
( ) My o { Jt)/( +pj) (pJT / +o])

If we presume that the first term is convergent and that investors

do not expact some other valuation aberation as T+~ , and since

“jo/Pjo = (1+pj),' this dgVQIOpment then produces the standard valuation
expression )

> t
{(5.12) Pio = tioE(djt)/(1+pj) .

Determination of pj now depands on the future path of dividends.
The ezsiest assumption to make is that they are expected to grow

indafinitely a2t a constant rate gj . Expression (5.19) then becomes

-
t t+l

.22 .. =4, I (li+g)) l+p.)

(5 pJo °t=0( 93 VA pJ
= d, /lp.-g.}
jO/ 579

sciving (5.29) for aj yialds
{3.2%; p. =g, + a4 /P ’

-

so twz2t if the simz e CHZM is wvalid



while using the diversification model would suggest

. K
. .+ d. .= + . .
(5.23) ‘ | 93 JOIPJO bo kzlujkbk

A similar argument, based on the price equation, rather than on

the exgected rate of rcturn yields the pricing eguation

X
5.24 . = d, /lp-g.}) + I b y. /lp-g.)
( ) P;o .3°/ p 93 o kYJk/ p gJ

or

K
E bk(Y.k/ejo)/(p—gj) .

/
k=1 3

(5.25) ejo = (djO/ejo)/(o—gj)_+

Pjo
Thg last fornulation brings out the relationship between this
valuz-icn model and more traditional approaches. There the risk temm is
ignor=Z sc that the valuaticn eXpression is giVQnrby only the first term
of (5.23). It shares with such approéches difficulties which have led a
nunoar of writers to Zormulate finite-horizon models fo;—;gére prices.

Sinmil=arly, nore complicated relationships between dividends, earnings and

szstad in (5.23) may scem plausible. It is quite easy to

genarats & large variaty of modsls using variants of guite plausible
simple assumptions. Taey share the proparty of producing quite complicated,

ifications which might all be expressed in terms of

s - PUIE R S -
non—-linzaer expalliT Specd

som2 expested rate of return function with the relevant arguments!



or as a price-earnings function:

5.27) _Je. = f£ld. Jfe. . G. . V.
( - P3o’®y0 jo'%50 * 93+ 75

with Vj being an appropriate vector of risk variables.

One may now proceed to use a linear approximation (from an expansien in
Taylor's series) to produce a liqear rodel for pjo/ejo and this is in
essence the approach we adcpt here. W¥e have found, for example, that a
linear approximation fits the finite horizon model suggested by Malkiel
{1953) with considerable accuracy. We also fit models for the expected
rate of roturn measure derived from (5.21) as well as frqm more complicated

formulations.

.These arguments relate the valuation models tb the expectétions
data o have available. To complete the argument we need only assume that
the ¢oc.ih rate figures may be taken 25 cstimates of g, s& that theix

4
averagze muy bo coasidersd a variable measuring this parameter, albeit
with 2r-er. Howsver, this still leaves unmeasured the risk parameters
relsvant to the valusticn models. The only risk measure we were zble to

ontzi= vas the Instz»ility Index provided by one of the participating firms.

It is far fran clear *h:t this can be taken as a measure of the relevant



As we noted, a major weakness of the CAP!M is that it requires 8
coefficients for the true market portfolio which itself cannot be measured.

Luckily, the diversification model has less problems of this sort.

One approach to the'pfoblem would be to fit the factor analysis
model (5.5) to data for returns to the companies in our sample over some
period of time. This would parallel the empirical work done with considerable
succass by Xing (1967) and,'in conjunction with testing-the main prediction
of the arbitrdge or diversification medel for ex~post data, by Roll and Poss
(1979). This‘approach would encounter severe computaticnal prchblems arising
" from the number of companies in our‘sample. Even the approach of fitting
models to smaller numher of companies, adopted by Roll and Ross (19279),
runs into problems from normalization of factors. For the present we shall
instead aéc?t an approach based on regressicn coefficients which has the

advantzgz of boing scoswhat more straightforward.

Yor the mcoment, assume that there is only one factor so that (5.5}

.23 r.=p. +vy.fE+e, .
(5.2%) 3 H 773 j

Supcesa that we have a varizhle, z, which is gznerally correlated with the
ret:r of canpaniss. Presumably such correlaticns arise from associatian

with £ 302 that we ¢z3n also express z as

(5.29) . z =4y, + Yzf + e,



with e, vncorrelated with f. It is also presunmably uncorrelated with ei

also, since otherwise the factor model is not adequate for rj .

A regression of r, on z may be regarded as estimating
J
2 2.2 . . e . . .

'(Tj/Yz)/[1+E(ez)/E(Yzf )1 , that is a coefficient which is proporticnal

to Yj , with the same factor of preporticnality for all companies. This

is, of course, simply the multivariate-regression analogue of the standard
result whzn there is only one variable measured with error. With one factor,
and with one general proxy for it, the regression coefficient can then serve

as a proxy for the coefficient of the factor.

Matters become more complicated if there is more than one factor.
Wwita :he sama number of mesasured variables on which to base reéression
coefficients, there will bz a linear relationship katween ihe regression
coefficie#ts for the returns on these variables.and the coafficients of the
factc:-s in the factor medal, but there is no siméle correspondence, even if
a clezr normalization rule for the factors themselves is adopted, allowing
cleaxr inferpretaticné of the results. Furthermore, should one have more
variz>les than factors, all variables would have non—zefo coefficients 1in

. .

vrassicn and might have significant coefficients in the

the thecreotical re

W

erpiriczl regressiens, even though the factor modzl is-correct. As a

.

resuls, a grzat deal of caution is warranted in interpreting the coefficients.

Tmese prchlens are made worse by the fact that the estimated

co25%i=3zn%5 in turn measure the population ceefficients only with errcr.



Hence, when we reéress our rate of return measures on-various, previously
calculated regression coefficients, all the problems of errors-in-variables
plagusa thg analysis. In particular, there will be no necessarily direct
correspondence between.the coefficients being estimated and their
population values in a regression using these variables measured Qith0ut
error. TFurthermore, variables which actually have zero cocefficients in the

regressions using variables measured without error will have non-zero error.

These considerations might seem to preclude useful empirical work
which does not explicitly allow for errors—~in-variables, itself a formidable

undertaxing. While this claim has some merit, the picture is not entirely

black for simpler approaches. First, finding significant associations can
be interpreted as indicating that the variables are at least related to the
relevant ones. Second, when one set of variables produces a closer fit

t iz fair to interpret the second as providing a more

4
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[¢]
o
]
3
o]
¢t
W
®
[t
0
L]
t
He

2czurzte reasurenant than the other of the relevant underlying quantities.
Fin21ly, the associaticas found may well be of interest in their owm right
2s Cascriptive stetistics worth examining before a more complicated model

ic atrempted. W= therefore proceed in the next section to report same of

tha rauressica ecuations suggested by the approaches described in this
s = g9
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€. _Growth Forecasts and the Valuation of Shares

Our final task is to investigate the relationships between
the earninnggrowth expectations data and the market values of the
corresponding shares based on the formulations developed in section
5. This endeavor may be regarded in one of two ways. Given that
the growth-rate expectations are s major input into assessment of
the expected return to the security, our investigation tests the
validity of the valuation model. Conversely, if we maintain the
validity of the valuation model, we may be regarded as testing the
hypothesis that earning§-growth expectations play 2 major role,
together with the other specified variables, in investors'’ evaluations
of expected security returns.

We begin by specifying alternative measures of risk. The
first set of variables employed are measures of so-called "market
risk" derived freom the regressions of the experienced rates of return
on various market-wide variables. We have experiéggzed with several
market indexes including the S#£P 500 Stock Index, the Dow Jones
Industrial Average (of 30 stocks), and the weighted and unwe ighted
indexes macdz available from the University of Chiqago's Center for
Research in Sscurity Prices (CRSP). Our results turn out to be
insensitive to alternative market indexes so we report here conly
the results for the CRSP weighted index.-

Correlation with other types of variables may also yield
needed measures whether the extended CAPM or the diversification

model is assumed. The variables used along with the rate of return
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of thé market index are the rate of change in national income, the
short-term interest rate measured as the ninety-day treasury bill
rate and the rate of increase of the Consumer Pfice Index. These
may be considered typical measures of some risks to which investors
are subject, stemming from variation in other (nonmarket) sources of
income, from the changes in interest rates, and from inflation.

The period over which these coefficients should be calculated
is not clear a priori. It is not even clear that only past values
ﬁhould be used. The theory involves the covariance of returns with
various quantities in thelfuﬁure. They could safely be estimated
from part data if they did not change or if investers did not
perceive change. This is unlikely, hcowever, Changes in the nature
and type of acéivities that corporations pursue and alterations in
thé structure of the economy make it likely that the appropriate
regression coefficients éhange thrdugh time. Insofar as investors
can perceive and even anticipate these changes, if might be sensible
to use wvalues gstimatéd witﬁ data following the time at which the
valuation took place.

The approach we adopted after some experimeétation is a
compromise. The regression coefficients are calcﬁlated using
quarterly observations over ten-year pesricds. The periods used
tovered the three years prior to the valuation date and the
seven years following it, The nature of the results is not very
sensitive to variations in the details of this procedure, but use

of data entirely from past periods was found to be less satisfactcry.

We found that extending the estimation period into future periods



1
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improved the values of ®° and was particularly imporéant for obtaining
some precision in evaluating the effect of inflation.

One other measure is available to us which may be considered
to indicate risk in some broad sense. This is the variance of the
preaicted growth ratés of each company macde by the different
forecasters. The lack of agreement with respect to expected growth may be
considered to stem from uncertainty about the future of the compzny
and so to indicate risk. This measure can be taken to represent
the own variance of the security rather than an additional measure
of systematic risk. Theoretically then, its use is dubious unless
one is prepsred to assume that the variability itself stems from
systematic risk. More plausibly, this quantity serves as 2 variable
whose significance, if demonstrated, would raise gueries about the
validity of the underlying theory.

\ we investigate first whether there is associstion between
the most straightforward measure of expected return to be derived
from our data and various risk measures. The rate of return variable
ijs the one suggested iﬁ equation (5.21) denoted here as o, which

The variable
is the average cf the

is defined as o4 = I3t + djt+l/pjt ./ I3t
available long-term growth rate predictions, djt+1 are dividends
expected to be paid per share in the course of the next year (as

estimated by the predictor who furnished data in all years) while

P3¢ ijs the end-of-year closing price.
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Simple regressions of this expected return measure on the
various risk variables are summarized in Table 6.1 where we report
the t-values of the regression coefficients. (The coefficient of
determination, r? , is a monotonic transformation of this gquantity.)

risk
The first/measure is the regression coefficient of the (excess)
rate of return of each security on the (excess) rate of return to the
It is .- and
C6P value weighted market index./ denoted BM,/obtained by estimating

the equation

(6-1) rjt = ‘ot =5JM (rM; = Dt) .

Here is the short-term (90-day) treasury bill rate taken to

Pt
represent the risk free rate and r,  1is the rate of return of

the CRSP index. We then proceed to estimate the equation

(6'2) a]t =a0+al BJM’

and the resulting t-values for Qi appear in Table 6.1 .
In estimating (6.2), the signs of the t-values are positive

and usually significant, as suggested by the theory. The strength
of the association is not great, howesver; the 2 corresponding

to the highest t-value is only .15 . As noted above, thé resuits
did not vary if alternative indexes were used in place of the CRSP
weighted index. Moreover, the results were not very sensitive to
varying the period over which the EjM coefficients were estimated,
as long as the period used contained at least some observations

from quarters after the forecast period.

Although the regression coefficient with the CRSP Index

gives significant results, strong t-values (and coefficients of



56.

Table 5-1

'Risk Measures and Naive Expected Return

t-values from simple regressions
of o.,, ©n various variables as

in eguation (6.2)

IndeQendent

= Py By 53
1961 3.65 3.98 2.57
1962 ) 3,32 3, 8k 6.30
1963 0.55 2.70 | 3.7%
196k 1.65 2.87 . 5.9%
1965 3.79 3.h2 6.97
1956 5.55 3.27 | 2.79
1967 ' 3.k9 3.85 2.54
1968 335 3.91 12.86

IV Coefficient of CRSP weighted market index.

‘E . Coefficient of rate of change of National Incomes.

- Variance of predicted grzwth.
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determination) are also obtained from using the regression
coefficients of the securities' returns on the raté of change of
National Income, indicated by BjY in Table 6.1, in place of BjM
in estimating equation (6.2). Iﬁ most years, these are séronger
ﬁhan those for the coefficient for the CRSP Index. Hence, there is

as much of a prima facie case for covariance with income being the

e e i i e .

|

relevant quantity as for covariance with a market index, if only
one quantity is assumed to be relevant.

Before congratulating ourselves on the strength of these

results, the column of Table 6.1 headed sg

sg is the variance of the predictions of long-term growth for each

stands as a warning.

company and may possibly be interpreted as a measure of own variance.

It also has a positive cvoefficient with our expected return measure

and for the years 1962 through 1965, when our sample was widest,

g; gives stronger results than either of the ;egression nmeasures.
Table 6-2 presents the results of including a2ll three risk

variables (st, an; and sg) simultaneously in equation (6.2).

It will be noted that while all three variables generally continue

to have their proper signs, it is sg that appears to hold up

best when thé three risk measures are used together. Whether this

result should be attributed to the importance of own variance

is explaining the structure of expected returns or whether sg is

simply serving as a proxy for systematic risk remains an open

question. .

We can shed light on these matters by estimating the wider

specification where additional regression coefficients for the

association of each security's return with other variables are used.

.



Year

e s it o

1961
1962
1953
196k
1965
1965
1967

19685

Table 6-2

Constant

e it e - et e S

0.05
(7.75)

0.0%
(1&.98)

0.07
(9.67)
0.06
(8.27)
0. 03
(1k.13)

0.09
(20.92)

0.09
(16.82)

0.09
(14.70)

L=

50G.

(t-values in parentheses)

Pm

— e S5

0.15
(1.93)

0.5
(L.01)

0.011
(1.57)

0.020
(2.80)

0.005
(0.83)

0.0L3

'(2:90)'

0.01%
(2.80)

0.020

(3.23)

2
Py Sa_
0.126 0.637

(0.91) (2.72)
0.032 0.536
(1.06) (5.23)
0.002 Q.373

(0.03) (3.04)

-0.161 0.540

(2.59) (5.66)
0.034 0,522

(o.4k) (£.01)
0.1k2 0.010

(1.83) (0.62)
0.275 0.C2bL

(3.51) (2.18)
0.152 0.05L

(1.41)(10.96)

2

R

-

.19
.2k
.10
.23
.23
.12

.20

-59

F

(degrees of

freedom)

T.37
(3,93)

16.49
(3,156)

6.1k
(3,157)

15.92
(3,156)

15.72
(3,156)

6.65
(3,147)

11.65
(3,144)

£€2.86
(3,133)
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The coefficients were obtained from the multiple regression of the
rate of return of each security on the CRSP (value weighted) index and
on National Incomes, as used above, and also on the treasury bill
vate, and on the rate of inflation, denoted as By By 81 and 5p
respectively. The specification of (6.2) is then expanded to give

{
)

(339

3) pyp = Pg * Oy By * ¥ Byy * ¥y Byp %y Byp
Estimates of this equation are given in Table 6-3.
A number of things are worth noting about this table. OCf
most importance, esch type of coefficient is significant in at least
some years. Secend, in the first part of the period only the market
coefficient is significant with regﬁlarity. However, toward the
end of the period othér coefficients tend to be important, especially
those measuring the systematic relationship with inflation and
treasury bill rates. Taking these results st face value, two explzna-
‘tions come to mind. First, in the.more stable early part of the -
period, estimateg of the & coefficients may be sufficiently imprecise
that in the subsequent.estimatioﬁ of (6.3) the relatively greater
errors of measurement lead to lack of significance. Second,

investors may have become more concerned about the other sources

such as inflation '
of risk/as the decade proceeded. Overall, the results suggest
strongly that all influences play a role, though, again, it is an

open question whether this is because they act as proxies for

other variables.

The signs of the coefficients tend to be the same across the
@ifferent equations. Though with errors-in-variables we must be

cautious in attaching much importance to th sign of the coefficients,

they do usually conform to intuition. Positive association with
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Estimation of the Extendzd Equation (6.3) for
the Expected Rate of Return

(t-values in pasrentheses)
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F
(degrees of
@y By 3y(x100)  54(x100) 5 (x100) R°  freedom)
0.070 0.0156 0.233 -0.025 -0.03% .15 5.hg
(10.7%) (2.49) (2.04) (0.30) (0.62) (k,126)
0.0718 0.012 0.201 0.021 -0.018 .10 b 47
(13.11) (2.11) (2.50) (0.70) (0.37) (4,155)
0.0%59  0.016 0.050 -0.030 -0.009 .07 2.89
( 9.54) (2.25) (0.658)  (0.79) (0.18) (L,156)
0.050 O.026 -0.058 -0.031 -0.061 .12 5.27
(7.92) (3.46 (0.88) (2.19) (1.18) (4,155)
0.033  0.00% 0.110 -0.07= -0.095 .07 2.98
(13.54%) {1.30} {1.33) (2.35) (2.10) (4,155)
0. 039 0. 009 0.168 -0,090 " -0.019 .19 8.70
(22.00) (2.12) (2.57) (3.7h) (4.61) - {4, 152)
0.098  0.013 0.251 -0.01s -0.030 .26 12.93
(17.88) (2.30) (3.32 £.03) (5.7%) (4, 147)
0.038 0.040  0.h21 -0.025 _0.052 .28  13.29
(9.79) (L.61) (2.75) {=.93) (5.60) (4,13L)
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either the market return or with income rzises the expected rate of
return as theory suggests, Correspondingly positive partial corrélation
with the rate of inflation, so that the stock tends to act as 2 hedge
against inflation, lowers the expected rate of return. Finally, the
coefficient for the treasury bill rate usuzlly has a negative sign.

This might bhe taken to indicate that the relevant risk reslly arises
from association with realized rates of return on fixed income securities,
which tends to vary inversely with the short-term rate. It 1s worth
noting, however, that there is a good deal of correlation {roughly
about .6) between the coefficients for the treasury bill rate énd for
the rate of inflation so that one may partly be serving as an

additional proxy for the other. Otherwise, multicollinearity problems
are small, making it less plausible that allvthe different measures
serve as proxies for some single variable.

.Inclusion of 811 these different regression coefficients does
not, however, account for the odd strength we.found early for the
variance of the predictions. When that varisble was included along
with the others, it usually was highly significant with a positive
coefficient. Other coefficients tended to retain their same signs,
though with lessened significance. The reason for this finding may be
that it stems from errors-in-variables problems or misspecification;
but it may 3lso indicate inadequacy of the theory. However, it is
important to note that the values of R> are sufficiently high and
SO very hig%ly significant that there is no guestion about whether
there is some underlying systematic association among the variables.

Equally clearly, our results do not give entirely straightforward

Support to the joint hypothesis that our growth rates a2llow measurement



»f expected return and that the valuation model is appropriate.
Further information on the connection between predictions of
érowth and valuation may be cbtained from examining the alternative
fcrm of the valuation equation which was éuggested in Section 5. This
viezlds 2 more traditional formulation where the price earnings ratio
is the dependent variable, and earnings growth, the payout ratio and
our three risk measures were treated a2s independent variables. We
can now ask Qhethar our growth-rate expectations are associated with
~arket earnings multiples and again examine which risk measures
-appear strongest. In carrying out this investigation, both price
=nd dividends were divided by normalized earnings to give the
~eguation | |
‘5.4) P/ﬁg =24 * algé + a2D/§E + aiRISK .
in considering this equation, we first treated each of the risk
~sasures as being alternatives, as we had with (611). In these
ragressions, both the average expected grcowth rate and dividend payout
almost always
ratio/had positive and significant coefficients throughout the
sample period, and it is fair to say that these results tend to
indicate that measures such as our expectations of-growth appear to
enter valuation. The pattern for the risk measures is hore
complicated. Table 6.3 corresponds to Tsble 6.1. The t-values,
being transforms of the partial-correlation coefficients, still
indicate the relative strength of the alternative measures. A

negative sign in these regressions should be expected for the risk

reasures based only on theoretical considerations and ignoring data
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Table 6-3

P/NE Reqgressions Treating Risk Measures as Alternatives

Value ¢t-ratios

Year _Pu_ By o
1961 - -.28 1.72 -.81
1962 -k.29 -1.21 -6.70
1963 -.73 -.85 -2.hog
1964 -2.,02 ~3.23 -7.28
1965 | .63 1.79 -2.77
1966 - -1.82 -1.17 -.k3
1967 1.57 .82 -3.2h

1968 2.73 .12 -2.12



. _ often than not
Aifficulties. Although both £ measures morxe / have the correct

negative values, the t-values indicate that they are only occasionally
significant. The variance of the predictions always has the appropriate
negative sign, though its significance varies considerably, reflecting
variation in the magnitude of the coefficient. Table 6-L shows the

full estimates of equatiOn (6.4), using sg as the risk wvariable.

As did the results for the nsive expected rate of return, these
results suggest that there are promising and meaningful associations
ampng our dats. Growth projections of the sort we have been
investigating do appear to play an important role in valuation and
earnings multiples are related to some of our risk measures. Agein,
however, we find that stronger associations are obtained with the
risk proxy not directly related to traditional asset-pricing theory.

What is tha source of the unexpected findings is not clear.

We suspect that a major part of the difficulty stems from error-in-
variables problems. These have yet to be dealt with, though our dato
do afford certain Opéortunities for handling errors-in-variables that
are not usually present. furthermore, the list of proxies may well be

expanded fruitfully. But to do so meaningfully requires solving the

errors-ipn-varisbles problem,

The basic results of our empirical investigation are notable
and indicative of the pattern of empirical results we have been

finding in this research. The set of variables given by ocur expected
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growth rates and risk measured by the variance of the growth rate,
give 2 closer account of the valuation of securities than do
alternatives., Since closer fitting equations are the result one would
expect with smaller errors of measuremsnt, one can preéume that they
are more similar to the expectations being valued in the market than are
measures based on ex post realized growth or regression coefficients.
Earlier we saw that there is a great deal of diversity of expectation
among forecasters, an aSpect.of reality with which valuation models
do not usually cope. We also found that, while hardly being strong

' predictors, the expectstions data appear to yield forecasts at least
Furthermore, we found we could not find 2 linear contributicn where
superior forecasting performance continued over time.

Efficient market hypotheses suggest that valuation should
‘reflect information available. Iﬁsofar 23 analysts' forecasts are
more preclse than other types, Qe should therefore expect them to be
reflected in the market. It therefore is noteworthy that our
regression results do support this hypothssis, even though the

valuation model as 3 whole remains unclear.
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