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I. Introduction

The "market model" of capital asset pricing theory posits
that the one-period return on an asset is a linear function of the
one-period return on a "market factor" plus the effect of factors that
are unique to that asset. The coefficients of the model, estimated
using realized returns, can be used for predicting asset returns
conditional on market returns, and the slope or "beta" coefficient
provides an estimate of the asset's risk. Though the market
model has been applied to a wide variety of capital market
studies, and is now being applied by practitioners for assessing
asset risk, very little research has been undertaken that at-
tempts to discover the determinants of the beta coefficient,

This paper develops a model to derive and measure the
underlying factors used by the market to assess an asset's beta
coefficient and, thus, indicates how conditional predictions
from the market model might be improved. In addition, we indi-
cate how traditional asset valuation theory can be integrated
with modern capital asset pricing theory to yield an imcreased
understanding of the process of risk assessment. The analysis
shows that the market model is an important special case of a

more general theory of how asset returns are generated.



TI. Risk Assessment

This section shows that the comovement of an asset's re-
turn with the return on a market factor can be expressed as a
function of the asset's cash flow and capitalizatibn rate co-
movement with cash flow and capitalization rate market factors.
prior to this, however, a brief description is given of the mar-
ket model, its assumptions, and how it may be uged to assess

market risk.

Market Risk

Market risk refers to differences in risk between securi-
ties estimated using observed market price and dividend data.
As mentioned, one widely accepted method for assessing market
risk utilizes estimates from the market model. The market model
asserts that the one period return on an asset, Ri' is a linear
function of the one period return on a market factor, Rm, and factors

unique to the asset, €4 or, expressed algebraically.

R, = ¢. +p.R + €, . 1
i %4 31 m i (1)
The constants o, and Bi measure the response of the asset's
return to the return on the market factor.

If the error term of equation (1) is independently dis-

tributed over time and unrelated both to the market factor and
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to the unique factors of other assets, then, using historical
market price and dividend data in a standard regression model,
an estimate of the slope coefficient, éi' supplies an estimate
of the asset's risk.

Determination of Market Risk

Asset prices are determined by the actions of wealth max-
imizing investors in such a way that they are equal to the dis-
counted value of expected cash flows. An asset's realized re-
turn in any finite period of time will depend on changes in in-
vestor expectations of future cash flows and changes in the rate
at which these cash flows are capitalized. Mathematically,
under the assumption of a discounted cash flow valuation model,
the realized return on an asset, Ri' in differential form,

is egual to,

*
a dr,
5 i+, (2a)
R, = - i
i *
C. r,
1 1

where Ci is the perpetuity equivalent cash flow expected by
investors, and ri is the rate at which these expected cash flows
are capitalized. Equivalently, the return on the market factor,

R , can be expressed as,
m

de drm
Rm =T - T+ r. - (2b)
C r



If there is no change in investor's cash flow expectations
and no change in the rate at which these cash flows are capitalized,
then the realized return for asset i in any period will equal
the return expected at the beginning of that pericd. The ex-
pected return, of course, is the capitalization rate, r, -

The implication of this analysis, originally suggested by Rie,5
is that the risk of holding any asset stems from changes in the
asset's cash flow and capitalization rate that effect the investor's
expected portfolio cash flow and portfolio capitalization rate. Al-
though expected returns of an asset can be assessed using estimates
from the market model of eqguation (1), realized returns of an asset

will be determined by a multi-factor market model given by,

o= 1r, + £ .7 + ; + 6. . 3
Rl 1 Frl rm 3C1“Cm 1 (3)

In equation (3) " rm is the market capitalization rate factor, and

dr dac
T om is the market cash flow factor ({(analogous to ;“E and c £ in
m
equation (2b), respectively). The error term 6i has an expected

value equal to zerco, is independently distributed and unigque to
6 : . .

asset 1. Bri is the slope coefficient of a regression of asset

i's capitalization rate on a market capitalization rate variable,

and Bci is the slope coefficient of a regression of asset i's

cash flow on a market cash flow variable.



The multi-factor model embodied in equation (3) can be
viewed as a generalized market model, and the traditional

market model represents a special case7 where

dci de dri drm
COV ( o —E-—) + cov(—:r ——;—)
1 m L m
8, = (4)
de drm
VAR (—-C--) + VAR (—r')
m m
or, eguivalently,
B, =B, t (L -¥)B_; (5)
where de
VAR(—E;)
[ ac_ dr_ (6)
VAR (—E~) + VAR (——r—)
m m

There appear to be several interesting possibilities suggested
by the two factor model. For example, one implication is that
the conditional predictions of the single factor market model
may not be independent of the estimated market model slope coefficient
used to generate the predictions. This follows if Bci is not equal
to BRi and their respective importance in determining Bi (i.e.,
vand 1- %) changes over time. Accordingly the usefulness of
the market model to generate estimates of asset risk and to make

conditional predictions may be seriously damaged.



The single factor market model appears to assume that
the cash flow and capitalization rate effects on an asset's
realized return are not of different magnitudes, and a

given percentage variation has the same effect whether from

dac. dac dr, dr

1 m 1 m
o, ' g ) or covi— "
1 m 1 m

COV (

J__) .

In the next section of this paper we examine the association
between the single factor market model slope coefficient, Bi' and
corresponding cash flow and capitalization rate slope coefficients

in equation (4). Specifically, we attempt to assess the relationship

between the market model and the two factor model by estimating

the regression equation.

dc, dc dr. dr
1 m 1 m
r + t
COV(—E; —E;) COV ( T rm)
- o+ +
By =3, 2y ac_ ar_ u, , (D
VAR(—E—) + VAR(—;—)
m m
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in each of two separate time periods.



ITT. Estimation of Model

The accounting data used in the analysis were obtained
from Standard and Poor's Annual Compustat tapes for the period
January, 1947 to June, 1968. The twenty-one year period was
divided into two subsamples: the first covering 120 months
through December, 1956, and the second covering 138 months from
January, 1957 through June, 1968, Firmg were eliminated from
the analysis if the required annual accounting figures were not
available for at least six years during the period studied.

The market price and dividend data used were obtained from
the data file constructed by the Center for Regearch in Security
Prices at the University of Chicago, updated at the University
of Pennsylvania. The market model parameters were estimated
for each period using a minimum of sixty monthly observations.

A number of firms were eliminated from the analysis. In
all cases these were firms that either had average earnings over
the period close to zero, Or which had reported earnings in one oOr
more years that were a large number of standard deviations away
from average earnings. In both of these cases the estimated cash
flow slope coefficient appeared to be seriously biased in one
direction or the other dependent, of course, on the level of mar-—

ket cash flows. The bias is the result of using reported earnings



as opposed to expected earnings in determining the cash flow
bets.

As an operating procedure firms were eliminated from the
analysis if the cash flow slope coefficient exceeded ten or was
lower than minus two. This method of selecting a gample tends to
reduce the generality of the results since it eliminates firms with
particular characteristics. We suspect, however, that market
participants would adjust earnings for these rather unusual
unique factors prior to assessing or estimating cash flow beta.
our assumption is that cash flow betas exceeding these bounds
would distort the estimated relationships. After this selection
procedure was performed there were 338 firms available for analy-
sis in the 1947-1956 period, and 543 firms available in the 1957-1968
period. A total of 313 firms met the required conditions in both

periods.

The Measure of Market Risk (Bmkt)

The measure of overall market risk used in the analysis
is the slope coefficient of the market model described in equa-
tion (1). This beta coefficient is obtained by regressing
monthly investment relatives on investment relatives from the

Fisher Index.



The Measure of Cash Flow Beta (ﬁeps)

The development of a variable to serve as a proxy for cash
flow slope coefficient (the first term on the right hand side of
equation (5)) was somewhat more complicated. For each firm an
earnings index was created by dividing each year's annual earnings
per share by the average earnings per share generated over the
period studied. The same was done for a measure of market
earnings using the corresponding twelve month values from the
quarterly earnings per share of Standard and Poor's Composite
Index.

The earnings index for the firm and the market were re-
gressed on time to generate an arithmetic earnings growth rate.

An estimate of the cash flow beta was then generated by regres-—
sing the residuals from this trend line on the residuals of the
corresponding market trend line. This calculation abstracts from
the differential rates of growth that exist between firms while
still measuring the extent to which earnings of the firm tend

to fluctuate with the earnings of the market.

A cash flow beta on operating income, Boi' was also calculated
in order to observe the seperate contribution of operating and

financial characteristics to overall cash flow risk.
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The Measure of Capitalization Rate Beta (Be/p)

The variable selected as a proxy for the second term on the
right hand side of equation (5) is the slope of the regression of
the percentage change in the earnings-price ratio for a firm on
the percentage change on the earnings/price ratio of Standard and
Poor's Composite Price Index. As explained before, this variable
measures the variability of the capitalization rate that is attrib-
utable to changes in the market's capitalization rate.

An observed earnings/price ratio, of course is the re-
sult not only of the capitalization rate attached to a security
by the market, but also the result of the market's expectation
of the growth in a security's cash flows over time. Thus, the
use of earnings/price ratios as proxies for {(unobservable) capi-
talization rates attached by the market will, in a regression,
bias upward the intercept of a firm with low growth expectations
and bias downward the intercept for firms with high growth ex-
pectations. The slope of the regression, however, will be left
unbiased unless changes in growth expectations for the entire
market cause more than proportional changes in growth expectations
for some securities and less than proportional changes for other
securities. In this case, if high ex post growth firms tend also

. . . 2 . . . .
to be high risk firms,  then the capitalization rate beta will
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be biased upward. Our empirical results, however, show that
earnings growth is not very closely related to the estimated cap-
italization rate beta so that the degree of bias is probably

not very large.

The Sample Values of the Variables

Table 1(a) summarizes the minimum and maximum number of
observations used to estimate the slope coefficients for each
regression, and gives the average values of the correlation
coefficients from these regressions. Considering the potentially
large effect of unique factors on many accounting numbers, par-
ticularly reported earnings, and the relatively small sample
available, the errors in the measurement of the cash flow and
capitalization rate slope coefficients can bias downward the
regression coefficients between market measured risk and these
determinants of market risk. 1In the next section we suggest a
technique for overcoming this potentially serious source of bias.

If the market factor is correctly specified the mean
values of all variables should be one. As shown in Table 1 (b),

however, the mean value for the market model beta, 8 ig slightly

mkt’
less than one and the mean of the capitalization rate and cash
flow betas is typically greater than one. The market model beta was

estimated using the Fisher Index which equally weights all

firms on the New York Stock Exchange. Our study, of necessity,
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TABLE 1
(a)
Number of Observations Used in Estimation

and Average Coefficients of Determination

Be/p eps Bmkt
1947-56 1957-68 1947-56 1957-68 1947-56 1957-68
Min. No. of
Qbservations 5 5 (5} 6 60 60
Max. No. of
Observations 9 10 10 11 120 138
Aver. Coef. of
Determination .37 .38 .39 .40 .32 .28
(b)
Variable Means and Standard Deviations
Variable Mean Standard Deviation
1947~56 1957-68 1947-56 1957-68
*
. . . .3
Bmkt 948 985 321 07
g > 1.720 1.257 1.836 1.047
e/p
g _* 1.063 1.276 .891 1.389
eps
B . .513 .872 .867 1.116
oi
PAY .489 .487 .141 .180
D/E . 901 . 664 .882 .786
SIZE (billions) .273 441 .784 1.456
LIQUIDITY 2.796 2.776 1.180 2.846
g .050 .091 .093 .075
eps

*
The variables

to the variables used as estimates for Bi' Br

tively.

8 8

» and ﬁeps are the identifications given

mkt’ “e/p

., and .. respec-
1 1 5Cl P



has eliminated firms with a short history on the exchange and
these are likely to be the higher risk firms. The result will
be a lower average value for the remaining firms.

The cash flow and capitalization rate betas were calcu-
lated using Standard and Poor's Composite earnings per share
and earnings/price variables as market factors which are weighted
by the size of the firms included. Therefore, if large firms
tend to be of somewhat lower risk, then the unweighted mean betas
shown in Table 1 will tend to exceed one. The operating income
beta should be less than the earnings per share beta due to the

average leverage of the firms studied.

The Fstimations

The hypothesis developed in gection II is that the slope
coefficient of the market model can be shown to be a function of
a cash flow covariance and a capitalization rate covariance as
described in eguation {(4). Each of these variables measures the par-
ticular association of an asset to the corresponding market factor.
Our hypothesis rests on the assumptions that unexpected changes in
market prices are either the result of changes in an asset's cash flow
or capitalization rate and that covariances of asset factors to
corresponding market factors are relevant for investment decisions.
In this section, we will report preliminary empirical testing of the

hypothesis embodied in equation (4). 1In the following section
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additional proxy measures of risk such as the dividend payout
ratio, financial leverage, and firm size will be considered as
determinants of the asset's covariability of return with the
market factor return.

For our capital asset risk model, the following empirical
specification is estimated for the time periods 1947 to 1956 and

1957 to 1968:

Cov + COV
eps e/p

/P

=a_ +

Boxt, i o %1 wvar + VAR + 0, (8)
eps e

L

where COVeps and COVe represent the covariance values associated

/p

with B and B , and VAR and VAR represent the market
eps e/p eps e

/P
variance figures. For strict conformation of our hypothesis the
intercept term should equal zero, and al should be equal to one.

The results of the ordinary least squares estimation for individ-
ual firms are presented in part I of Table 2. For these regressions
the values of the variables were standardized by dividing through
by the sample means. In both cross—-sectional samples the slope
coefficient is substantially less than one, while the intercept

ig significantly greater than zero. In general, however, the
estimations tend to confirm our hypothesis that a significant
association exists between the market model slope coefficient

and the corresponding cash flow and capitalization rate covariance

terms.



15 _

TABLE 2

REGRESSION ESTIMATES FROM THE MODEL

I. Individual Firms

Time

1947-1956

1957-1968

Regression Estimates
T Values
Sample Size = 338

Regression Estimates
T Values
Sample Size = 534

II. Five Firm Portfolios

1947-~-1956

1957-1968

Regression Estimates
T Values
Sample Size = 67

Regression Estimates
T Values
Sample Size = 108

III. Twenty Firm Portfolios

1947~1956

1957-1968

Regression Estimates
T vValues
Sample Size = 16

Regression Estimates
T Values
Sample Size = 27

COov + COV
eps e/p
2%
Intercept VARQQS-[_ VARe/p R
0.947 0.064 0.057
(2.85) (4.74)
0.892 0.118 0.080
{(2.94) (7.05)
0.769 0.235 0.244
(2.65) (4.87)
0.488 0.516 0.372
(2.00) {(8.12)
0.456 0.515 0.604
(2.34) (5.14)
0.119 0.882 0.642
(0.63) (7.09)

*adjusted for degrees of freedom.
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It's also clear that there are a number of speci-
fication problems, both theoretical and empirical, that
have affected the estimations given in the first part of
Table 2. First, omission of an explicit growth variable in
our theoretical model results in an inability to separate the
effects of a change in reported cash flows on the growth of
expected cash flows and the level of expected cash flows. 1In
the following section, we explore in more detail the possibilities
of adding a growth variable. Second, errors in the measure-
ment of earnings -- due in part to accounting inaccuracies --
used to compute the slope coefficients cause the cash flow
and capitalization rate variables to be only approximations
for the underlying "true" values. Third, it is impossible
to unravel the ex post observation from the expected value

in the measurement of earnings.

One probable effect of these measurement errors on ordinary
least squares estimates is to yield downward hiased estimates of
the model's parameters. Unfortunately, this bias does not disappear
as sample size is increased.lo To overcome the measurement errors,

and thus achieve less biased relationships than those shown in
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part I of Table 2, we make use of a technique based upon grouping
. 11 . . .
the observations. Firms were ranked in descending order of

market model betas, in each period and partitioned into

Bmkt'
equally weighted portfolios of five each and twenty each. The
results of these regressions are given in parts IT and III of

Table 2. As expected, one effect of using portfolios in the
estimations is to dramatically increase the coefficients of
determination. More importantly, much of the estimation bias
disappears. The intercept term decreases in the second period from
0.891 for individual firms to 0.488 for portfoliocs of five firms
cach and 0.119 for portfolios of twenty firms each. Similar
decreases are evident in the first period. The regression
coefficients on the independent variables increase, but still

fall somewhat short of the hypothesized values.

From these preliminary empirical results we conclude
the following:

1. There is some indication that the observed market model
slope estimate for an asset may be determined by corresponding
covariance values for cash flows and capitalization rates. Inves-
tors appear to act as if changes in corporate earnings and capi-
talization rates, in part at least, determine observed market
price changes and that covariances of cash flows and capitaliza-

tion rates to corresponding market factors are relevant in their

pricing decisions.
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2. There are important empirical specification problems,
some of which have been treated in this paper, some of which
have not, that interfere in the estimation procedure. For ex-
ample, we found that grouping observations when error in vari-
ables exist give better ordinary least squares estimates.

3. Finally, the market model predictions may not be
independent of a cash flow variable and capitalization rate
variable.

The remaining portion of our empirical investigation is
conducted in two distinct parts: (1) a study of the degree
of association that exists between a number of variables that
have often been suggested as measures or determinants of risk;
(2) the testing of an alternative structural hypothesis sugges-
ted by the theoretical arguments made in sections II and III.
This second part assumes a particular model of risk determination
and, once again, applies regression analysis to cross-section
data.

1Vv. Further Empirical Estimates

Cash flow and capitalization rate covariance estimates made
by investors are subject to a considerable degree of error be-
cause of errors in the measurement of observations used in as-

sessing the betas, and because historical values may not per-
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fectly reflect current relationships. As a result, market
participants may make use of other accounting variables to as-
sess the risk associated with a security in addition to, or
possibly instead of, those variables hypothesized to be the
determinants of risk. The rationale for the use of these
variables in assessing risk is that directly or indirectly
they imply something about the uncertainty associated with

the shareholders expected cash flow or the market determined
discount rate. A list of these variables is given below:

a. Dividend Payment (Pay): the ratio of the sum of all

dividend payments made to the sum of net income earned
over the period studied.

b. Leverage (D/E): the ratio of total book value of liabilities
and preferred stock to the market value of equity averaged
over the period studied.

c. Firm Size (Size): total assets averaged over the period
studied.

d. Liquidity (Liqg): the ratio of current assets to current
liabilities averaged over the period studied.

e. Growth (ge : the slope coefficient of the arithmetic

PS)
least squares trend line of earnings per share.

Because of space limitations we have not given any justi-



fication of why these particular variables should or should not
be related to asset risk. 1In some cases we think a relationship
is expected, in other cases we feel that any observed relation-
ship is a spurious one. Nevertheless, each variable was included
in the analysis because at some time someone proposed that the
variable suggested something about the risk associated with an
asset.

Correlation Analysis

The objective of the simple linear correlation analysis
carried out in this section is to test and discover the pattern
of interdependency that exists between the various measures of
(or proxies for) security risk. Table 3 presents the results
of the correlation analysis for each of two periods for eich of
three different sized portfolios. 1In addition, the entries
made in the diagonal elements of each matrix in the upper-half
of the table represent the inter-period correlation of that vari-
able with itself. For this analysis the cash flow beta and capi-
talization rate beta were seperately correlated with the other
factors assumed to influence risk.

A number of conclusions can be made from these results.

As was implied by the results presented in the previous section,

the capitalization rate beta, B and cash flow beta, 6eps, are

e/p’

rather closely associated with the market model beta.
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The stationarity of ﬁe/p and Seps over time, as measured
by the interperiod correlation coefficients, is quite low for
individual firms, but the pooling introduced by combining firms
into portfolios causes the expected positive correlation to rise
gquite rapidly. The contemporaneous degree of association be-
tween the cash flow and capitalization rate beta is guite high,

As might be expected from the simple correlation analysis
both leverage and liguidity, being partially endogenous variables,
are for the most part not correlated with the market model beta.
To accurately measure the separate effects of these variables
on market model beta, holding all other values constant, a much
more intricate and complex interdependent model would have to
be developed than that implied in the correlation analysis.

Perhaps the most interesting bit of information to be
gleaned from the correlation analysis is the remarkably strong
negative relationship that exists between the payout ratio and
market model beta, and, particularly, as portfolio size
increases, between payout and the cash flow and capitalization
rate betas. We interpret this to mean that the manager's de-
cision as to how much of the firm's earnings should be paid out

as dividends is very much dependent on the uncertainty of the



cash flows as reflected in the cash flow beta. But, in addition,
we think there is reason to believe that payout ratio adds in-
formation concerning management's assessment of overall risk be=-

cause its level is based on managerial expectations whereas the

cash flow beta is estimated by historical values.

Finally, the simple relationship between size and growth
and all other variables is as expected. We suggest however,
that the relatively close relationship of size and market model
beta may be a spurious one since size may simply be a proxy for
another variable that measures degree to which a firm is a

public utility -- and therefore is large and of low risk.

Regression Analysis

The relationship between the growth in the cash flows
accruing to stockholders of a particular security and market
growth was not explicitly considered in the derivation that led
to eguation (3). Therefore, the model analyzed (equation (4))
may have omitted a variable that at least in part determines
market beta.

To overcome this possible misspecification two variables,
the payout ratio and earnings per share growth, have been added
to equation (8) to attempt to increase the explanatory power of the
equation. We hypothesize the combination of the two variables

may serve as a reasonable proxy for the omitted and unobservable
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growth rate covariance. A firm with a growth rate that is highly
volatile with respect to the market growth rate will tend to
maintain a lower payout than a firm with the same expected lev-
el of but less volatile growth. But, clearly, the level of the
payout ratio is also a function of the expected rate of growth,
thus, growth is included in the model so that the real effect
of the payout ratioc can be ascertained.12

The results of this regression using the single firm,
five firm portfolios, and twenty firm portfolios as the unit
of observation are given in Table 4.13

A comparison of Tables 2 and 4 indicates that the addi-
tion of the payout and growth rate variables increases the per-
centage of total market risk variance explained by approximately
200 per cent, 100 per cent, and 30 per cent for one, five, and
twenty firm portfolios respectively. The growth rate variable
is generally insignificant which argues that, once the small
effect of growth is taken into account through the cash flow
beta and capitalization rate beta, the level of growth is not
directly related to risk.l4 There is some tendency for the co-
efficients on the covariance variable to decline which suggests
some possible misspecification of the model, possibly related to

an omitted growth rate variable.

The results presented in Table 4 also suggest that the
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payout and growth variables working in combination may to some
extent serve as a proxy for the cash flow and capitalization
rate beta variables. Because of the large estimating errors
in the beta values for one firm portfolios, the payout ratio,
in particular, shows up to be relatively important. As the er-
rors in the measurement of observations of the betas is reduced
through the portfolio pooling process the dividend payout and
growth variables decline in significance and offer less and less
to the total explanatory power of the eguation.

Finally, as described in Table 5, market model beta was
regressed on those accounting variables that have often been
used to explain variations in price—earnings ratios between firms
(that is, variables that are often felt to be proxies for firm
risk). The results using these variables are generally poorer than
those using the derived cash flow and capitalization rate covariance
terms in the sense that the explanatory power of the set of
variables (measured by the R2) tends to average ten to twenty
per cent less than the explanatory power of the variables listed
in Table 4. This offers some evidence that the particular way
in which the risk determinants were measured improves our under-
standing of the factors that the market uses to assess capital

asset risk.
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FOOTNOTES

*
The authors are Assistant Professors of Finance at the

Wharton School of Finance and Commerce, University of Pennsylvania.
Support of this paper has been provided by grants from the Rodney
L. White Center for Financial Research of the University of Penn-
sylvania and the National Science Foundation. Discussions with
Daniel Rie and Robert Keeley have been very helpful.

lBeaver, Kettler and Scholes, "Tha Association Between Market
Determined and Accounting Determined Risk Measures, " The Accounting
Review (October, 1970) examined the degree of association between
various accounting ratios and the beta coefficient of the market model.

2 \ .

See M. Blume, "Portfolio Theory: A Step Towards Its Practi-
cal Application, " Journal of Business (April, 1970), and Blume, "On
the Assessment of Risk," Journal of Finance (March, 1971).

3To show how equation (2) was derived consider the following
perpetuity discounted cash flow valuation model:
Cc*
p, = —* (a)

P. is the price of the ith asset:; in this case a share of common
stock issued by the ith firm. Although equation (a) is a simpli-
fication of a more complex valuation model, it incorporates two
important variables always considered in asset price determination;
namely, expected cash flows and the rate at which the expected cash
flows are capitalized. A small, unanticipated change in the asset's
market price, dPi' can be represented as the differential eguation:

3P, , 2P,
i i
dPi = e dCi -+ S;—'dri {b)
aci i -

or,evaluating the partial derivatives,

* * *

dCi Ci dri Ci
dp, = == — - — —. (c)

C. r. r, r,

i L 1 1

The realized rate of return from holding asset i is defined as,
dPi + Ci
R, = ———
i P, (@)
i
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where, from the investor's viewpoint, C., is the anticipated div-
idends plus capital gains generated, and will equal expected cash
flows CI. The value of dP, is the realized but unanticipated
(windfall) gains attributable to changes in actual
cash flows generated by the firm, changes in expected future cash
flows, and changes in the rate at which whese cash flows are dis-
counted.

Substituting equation (c¢) into (d) and assuming that the
elasticity of expected cash flows with respect to
reported cash flows is unity (a much more restrictive assumption
than is necessary), the realized rate of return, R., on asset i
can be expressed in terms of changes in its realizéad cash flows
and changes in its capitalization rate as shown in equation (2).
It's important to remember that, given our assumption about the
elasticity of expected cash flows, r, = C"]f’_/Pi = Ci/Pi.

4 . . . . .
The assumption is made that there is a valuation equation for
the market asset given by

C*
p = -,
m r
m
1 N *
and that r = ——— (3 c¢.).
m N i=1 i
by Pi
i=1

Then the derivation of Ry can proceed in exactly the same way as
R, was derived in footnote 3.
1

5Daniel Rie, "Preliminary Test of a Theory of Market Returns When
Capitalization Rates are Variable, " (Unpublished manuscript, University
of Pennsylvania, Wharton School of Finance and Commerce, 1970).

6Equation (3) appears to be equivalent to a version of a model
developed by Rie, "Preliminary Test . . ., Op. ¢cit. Rie shows that
prediction error of the market model can be traced to two kinds of
macro-economic variables. Rie was the first to introduce the termi-
nology of a cash flow variable and a capitalization rate wvariable.
Also, Michael Brennan, "Capital Asset Pricing and the Structure of
Security Returns," (Unpublished manuscript, University of British
Columbia, 1970) has shown that the prediction error of the market
model is associated with two factors, using a factor analytic technique.

7Equation (4) can easily be derived by expressing the market
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model beta coefficient as

COV(R,,R )
i~ m

8, = VAR (R ) (2)
m

where COV(Rj, Rm) is the covariance between the returns on asset i
and the market factor, and VAR(Rm) is the variance of the returns
on the market factor. If the definitions (2a) and (2b) are sub-

stituted into equation (a) and if all cross-product terms have
zZzero expectation, then,

dci dc dri dr
E [( e B ey (—;@J
m i
2

Ci C r 0
Bi - de drm 5 ! (b)
E t?;ﬂ + E(‘;‘)
m m

and equation (b)‘can be rewritten as equation (4) in the text.

8The Fisher Index is an equally weilghted index of returns
on all New York Stock Exchange securities during that period. An
investment relative is defined as an assets end of period price
plus dividends in the period divided by the price at the beginning
of the period.

9Writers in the theory of finance have often assumed that
growth and risk are positively related. For examples, see E.M.
Lerner and W,T. Carleton, A Theory of Financial Analysis (New
York: Harcourt, Brace & World, Inec., 1966), p. 114, and Myron
Gordon, "Optimal Investment and Financing Policy," Journal of
Finance (May, 1963), p. 267.

OThe estimates for OLS will be biased downwards and in-
consistent. See J. Johnston, Econometric Methods (New York:
McGraw Hill Book Co., 1963), Chapter 6 for a proof. The one
necessary condition is that the measurement errors be independently
distributed.

A similar kind of grouping technigque has been used in
Beaver, Kettler and Scholes, op. cit. and Brennan, op._cit.
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"’The discussion implies our belief that the payout ratio is

an endogenous variable at least partially dependent on growth ex-
pectations. Thus the model as developed here is not correctly
identified resulting in a biased coefficient for the payout
variable. Time has prevented the two stage approach that would
give an unbiased estimate of coefficient and its standard error.

13 D . , . .
The economic interpretation of the constant term given in

the previous section becomes irrelevant when payout and growth
are added as explanatory wvariables.

14The result is not inconsistent with those studies that

have found a strong relation between growth and the price-earnings
ratio. However, a strong relation between P/E and growth con-
founds the affect of growth expectations with the affect of risk

on the P/E ratio. What our results say is that the relation between
growth and P/E is unrelated to risk because growth and risk are
unrelated.



