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ABSTRACT

Dividends seem to be more heavily taxed than capital gains. Why
then do corporations pay dividends rather than repurchasing shares or re-
taining earnings? Either corporations are not acting in the interests of

vshareholders, or else shareholders desire dividends sufficiently for nontax
reasons to offset the tax effect.

In this paper, we measure the relative valuation of dividends and
capital gains in the stock market, using a variant of the capital asset
pricing quel. We find that dividends are not valued differently system-
atically from capital gains. This finding is consistent with share price
maximization by firms but inconsistent with the fact that most shareholders
pay a heavier tax on dividends.

We also show that the relative value of dividends provides an
indirect measure of a marginal Tobin's q. The measured value of dividends
relative to capital gains tends to be higher during prosperous periods, as
is consistent with this interpretation. We hope that this time series on a
marginal Tobin's q will prove to be useful in forecasting the rate of in-

vestment.
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TAXATION AND THE STOCK MARKET VALUATION OF

CAPITAL GAINS AND DIVIDENDS: THEORY AND EMPIRICAL RESULTS

Roger H. Gordon and David F. Bradford

Given the much more favorable tax treatment of capital gains than
of dividends, why do U.S. corporations pay dividerds when most shareholders
ought to prefer stock repurchase? This is a question that has long puzzled
those who have tried to use economic theory to predict the effect of taxes
on the financial ard other decisions of corporations. If investors evaluated
securities the way they "ought to," firm managers attempting to maximize
shareholder wealth should--because of the tax rules--be led to avoid dividends.
Yet U.S. individual income taxpayers reported an aggregate of $ 25 billion
dollars in dividends received in 1976 , a figure that may be compared with
an estimated aggregate corporation profit (after interest payments and corporate
taxes) of $63 billion.

If economic tﬁeory fails by such a margin to predict the effect of
existing taxes on individual and firm behavior, the confidence one can have

in predictions derived on the same basis about alternative rules is
seriously eroded. The research reported on here suggests that the explanation of the

paradox of dividends is not to be found in non-maximizing behavior on the

part of those controlling the financial policies of firms. Our conclusion



is that the focus of attention, as far as this issue is concerned, is best
directed toward explaining the preferences of the shareholding population,

and our modelling of this side off the market for corporate securities suggests
that here too the outcomes may be less at variance with maximizing beha&ior
than usually thought, even taking into account only tax considerations.

We approach this question by deveioping and estimating a model of the
relative value of dividends and capital gains in the U.S. stock market.

The theory of portfolio choice we apply to the demand side of that market is

an adaptation of the standard capital asset pricing model, particularly as modified
by Brennan\ll970]. Importantly if not solely for tax reasons, we expect to

find in the'taxpayer population a distribution of prefe;ences between returns

in the form of dividends and returns in the form of capital gains (increase

in asset price). Given their financial policies, corporations' shares will

differ in the division of their yields between the two forms, and these

differences will be taken into account along with the risk properties of the

shares in the portfolio decisions of investors.

As we show in the formal derivation, asset market equilibrium will
generate a single rate of exchange between dividends and capital gains.

While the capital gain equivalent to a dollar of dividends, which we denote
by = o , cannot be observed directly, it can be inferred from market data.
Estimating @ 1is the principal objective of our empirical work.

According to the theory the market <& will be a weighted average of
individual shareholder «'s, that is, of individual valuations of dividends
in terms of capital gains. Thus if, as is usually assumed, dividends are
always taxed not less heavily than capital gains, and are usually taxed more

heavily, tax considerations alone would imply a value of @ less than one.
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A finding otherwise should cause us to reassess the tax consequences at the
shareholder level and to look for other reasons for valuing dividends.

On the supply side of the market for corporate shares, the theory
of the firm implies that in equilibrium the two forms of returns to share-
holders should be equally valued, that is, « equal to one. Since we expect
the exchange market for shares to adjust very quickly to changing conditions,
but firm policies to change slowly, this implies only a tendency for the value
of & toward unity.

Our estimates of & indicate a cyclical pattern around one. Such a
patterﬁ is consistent with the view that the values of dividends and capital
gains tend toward equality. That is, our empirical results do not cause
us to question the usefulness of shareholder wealth maximization in predicting
outcomes in the U.S. corporate sector. As we noté in the next séction,
accepting this model allows us to draw conclusions from our estimates about
the time path of the value in the stock market of an incremental dollar of
real investment. In particular if corporate dividend policies are believed
to adjust sufficienﬁly rapidly to changing circumstances, Bradford-Gordon
01 can be taken as an estimate of a marginal Tobin's q. Potential uses of
this are discussed in the concluding section of the paper.

Since the empirical results ars consistent with the theory of the firm
they are inconsistent with the view that dividends and capital gains are
valﬁed purely for their net of tax cash flow consequences, assuming dividends
are relatively heavily taxed. Perhaps what is involved is an irrational
preference for dividends, as has been suggested by Black [ 1976 ] . Other
rational grounds seem worth investigating, such as the possibility, explored
by Battacharya [1979], that dividends serve a signalling function concerning

the future profitability of the firm. We do not pursue this investigation



here, although we do note in the next section a frequently neglected class
of sharehdlders for which dividends are less heavily taxed than capital gains.
The next section, Section I, presents certain institutional and
theoretical background relevant to the interpretation of the empirical
analysis. Section II describes the model of equilibrium share valuation, the
estimation of which is the subject of Section ITI. Section IV contains the
results of estimation and the paper concludes with a brief summing up and

commentary in Section V.




I. Institutional and Theoretical Background

In this section we first briefly review the concepts of dividen&s and
capital gains, and the tax treatment thereof, as these bear on the evaluation
by demanders of common stock.l We then surmarize the implications of the
theory of the firm for the behavior of suppliers of common stock.

Dividends, Capital Gains, and Their Tax Consequences

The term "capital gain” as used in U.S. tax law is related to a
transaction of sale or exchangeof a "capital asset," as defined in the law.
We use the term to refer simply to the increase in market value of an asset
over a specified time period. It is thus unrelated to transactions. The
equivalence between capital gains and dividends (which are cash distributions
from a corporation to its shareholders)2 is, however, dependent on transactions.
The crucial point is that, in the absence of taxes and transactions costs, it
is possible to produce precisely the same consequences by dividends and by
share repurchase by the corporation. Both operations can be used to transfer
funds out of the corporation. By entering the market to sell, shareholders
can obtain the same cash flow in the repurchase case as would be provided
by dividends. By entering the market to buy, recipients of dividerds who
prefer an increased ownership interest can reproduce the effect of declining

to sell shares to the corporation in a disbursement of corporate funds by

share repurchase. The ownership claim remaining in the shareholder after either
transaction is the same. It is important to understand the equivalence of

the two, since it explains the economist's conviction that the value of the
corporation should be the same after disbursement of a given amount of funds

by either form.- o
Beéause';here are transactions costs and because the tax consequences

are very different, the expectation that future disbursements of corporate

funds will take one or the other form should have a bearing on its current value.



The relevant tax rules provide in the case of individual (rather than
corporate) shareholders (a) the first $100 ($200 for married couples filing
jointly) of dividends are excluded from income tax; (b) further dividends are
taxed as "ordinary” income (like interest receipts); (c) accruing capital
gains induce no current tax liability, (d) the taxation of capital gains
"realized" by sale deperds upon the period over which the asset has been held,
with short term gains taxed as ordinary income, but with only 40 percent of
long term gains (asset held a year or more) subjected to tax as ordinary

income.u These features imply that taxpayers with high marginal

rates of tax on ordinary income and little use . for current cash flow

should strongly prefer accruing capital gains to dividend yield? For taxpayars
with zero or low marginal tax rates, transactions costs might be expected to
play a more important role, with those wishing a steady flow of cash favoring
dividends. In general one might expect the preferences of wealthy, highly
taxed, individual shareholders for capital gains to be the dominant influence
on individual valuation of corporate shares.

For shareholders other than individuals,an attitude ranging from
neutrality between capital gains and dividends to a preference for dividends
is implied by tax considerationsﬁ Obviously, for tax exempt shareholders,
such as pension furds, tax consequences are irrelevant, and matters of
transactions costs‘and institutional features such as the rules limiting
a university's cash draw on its endowment fo "income" (often defined to
exclude capital gains) may be the principal determinant of preferences. For
shareholders that are themselves taxable corporations tax considerations are
in favor of dividends. This is because 85 percent (100 percent in the case
of a sufficient ownership interest) of dividends receiﬁed are excluded from

corporation income tax. This implies a tax rate in the typical case



of .15 x .46 or 6.9 percent. Realized capital gains, on the other hand, are
taxed at a flat 28 percent.7 While the advantages of deferral of tax liability
and the flexdibility to choose the timing of cash flow, associated with

capital gains, apply to corporate as well as individual sharesholders, still
taxable corporation shareholders should be expected typicall& to prefer
dividends. Thus implications of tax rules for the preferences of

potential shareholders between capital gains and dividends are not as
unambiguously in favor of capital gains as is commonly believed. It appears
possible that investors favoring dividends could be sufficiently influential

to induce a temporary equilibrium value of o in excess of one.

Implications of the Theory of the Firm for Dividend Policy

We turn next to the question of how the decisions of an individual
firm will be related to its perception of the value of O implicit in the
stock market. Specifically we consider three margins of choice: (1) that
between retentions and dividends, (2) that between real investment and other
uses of corporate funds, and (3) that between issuing (or retiring) debt
or equity. In addressing these issues we assume the objective of the firm is

to maximize the value of its shares.9

It follows that dividend policy will be set to bring about equality
between O and the increase in per share market value consequent upon an
extra dollar of retentions. If the market valued a flow of retentions at
less than O per dollar, the value of the shares could be increased by
converting the flow of retentions to a flow of dividends, while dividends

would be reduced if the market valued retentions at more than «a .



If the firm makes use of retained funds to maximize shareholder wealth,
the stock market valuation of an incremental dollar of real investment must
also be @ (as long as real investment is among the best uses of retentions).
Therefore, on the assumption that firms are setting dividend policy
optimally, & represents a marginal Tobin's q (the market value of an extra
uﬁit of capital relative to cost).lo Because it is a marginal rather than

an average value (market value of the firm relative to replacement cost) as
usually calculated, it ought to be more useful in analyzing firm investment

behavior and finaneial structure.ll

We have concluded so far that when the dividend payout‘rate is optimal"
@ equals the value of a dollar of retentions, which also normally equals
the value of a dollar of real investment. However the firm cannot be in
long term equilibrium if o is different from one. A value of " @ greater
than one implies the opportunify for profitable arbitrage between equity issue
and the uses of new funds to retire debt (or purchase the debt of other
firms) or to undertake real investment., If ¢ is les; than one the advantage

shifts to debt finance, with the funds used to retire equity claims.12




IT. Taxes, portfolio choice, and the relative valuation of dividends and

capitalgggins.

As has been suggested in the preceding section, the relative valuation
of dividends and capital gains in the market will be the net consequence of
the portfolio choices of many separate wealth-holders, here collectively
labeled "households." To study this we modify the standard analysis of
portfolio choice to incorporate preferences between the two forms of returns.
Thus, while we assume as usual that the household seeks to allocate its
wealth among the available securities in the market to maximize a function
f(u, 02) of the mean p and the variance o2 of the one-period real
return on the portfolio, we take explicit cognizance of the fact that the

return in question is a weighted sum of dividends and capital gains.

Irdividual Portfolio Optimality Cbnditions

Let dit denote the dividends received on a dollar's worth of the

i'th asset during period t , and rs

over the period. The real after tax dollar value of the return on a share

" the increase in its market value

of equity in firm i to household h in period t is a weighted sum

of Tt and dit y less the rate of inflation, =« g » over tpe period:

_ .k h
(1) R?.t ¥ Tap TR dyy - oy,

N

where the o 's capture tax and possibly other preference and signalling
elements. Letting fh represent this household's utility function of
portfolio mean and variance and for the moment suppressing the time subscript,

Wwe can describe the household's problem as
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(2) Choose xl]:l_

2

to maximize fh(uh, ch)

subject to £ x = Wi

]
i
- h=h
b T xR
i
02 = 3 thxh Cov(Rh Rh)

where a b;r over a random variable denotes its subjective expected value. wh

denotes the household's wealth to be allocated, and the asset subscripts

run over the set of securities available in the market. Note that we have

not constrained xl;_ to be positive, :melylng the possibility of short sales.
For the next steps we shall focus on the single household, so where no

ambiguity results we simplify notation by suppressing the identifying

household index, h . First order conditions associated with a solution to

problem (2) may then be written

(3) fl'-R-:i + 2f2' ijxj Cov (Ri ) Rj) = A, i=1,...,n

where A is the Lagrangian multiplier on the wealth constraint. These

conditions imply in particular that for an asset 2 having zero covariance

with the portfolio

2f

(5) R -R =. 2 Zx. Cov (R

.,R.) .
i 2 fl 5 3 i J




For the special case in which the asset i 1is the portfolio itself, irdexed

h, (3) implies

_ 2f,, o
(6) Rh-Rz=-—f£ Var (Rn).

Now (5) can be written

T8 »
(7) Ei -ﬁz =‘;Rh?<-§?- ?xj Cov (Ri’ Rj)

___-R:h"ﬁz Cov (B, -
Tar(r) C7 By o By)

This together with (1) implies

- —“_ _h,= . h~
d:'|. T B, T By (rh+a d‘h-gz)

h _ h,h
where @ Sayfty

h
b Cov(H?_,Rh.) _ Cov(ri +ahdi - rt/a?_ » Ty +ahdh - rt/czl)

B, = =

i7" Var(R ) h h
& Var(rh +a’q, - rt/al)

-h__— . h—

gz“rz'*'adz .

To remind us of potential aggregation problems, household irdices
have been included in equation (8), which can be thought of as a statement
about the risk premium on different assets expressed in capital gains

equivalents. For example, the relative weight, czh

» Placed on dividends
depends upon household preferences and circumstances. The optimizing portfolio,
indexed h , is dependent upon the household, as is, therefore, the zero-
covariance asset. In fact, even the expectations concerning the means and

covariances of the returns might vary by household., Since we have no hope

of gaining this detailed information for sach household, we must make some



assumptions about similarities of households so that we can derive an
aggregate relationship among asset characteristics,

Market Equilibrium Derived from Individual Optimigation

Black (19?2) shows that equation (8) can be aggregated, Yielding an
equation relating the returns on each security with those of the market
portfolio, under the following assumptiohs: 1) the relative weight, oh ,
on dividerds is the same across‘households, and 2) expectations concerning
the means and covariances of returns are identical and rational, implying
that the actual values of each correspond with expectations. To assume that 311
households share 1 common valus of a}I, however, is to suppress an important
aspect of the reality we are examining—-ﬁhe differences,especially due to
different tax situtions,in evaluation of dividends and capital gains.

Fortunately, we can relax this assumption. Equation (8) may be rewritten as

By _=hy qh _ . h, _ x h, _ _,h
di gz) = Cov (ri + di nfol, r, ta d, rr,étl)

(9 G, +a
Var(rh +Othdh - TT/O‘?_)

— .‘>‘ -h ‘ A ]
Th T Opdh T g,

where oh =

If dividends ard inflation are both non-stochastic the right hand side of (9)

becomes simply Cov (ri , ;h) . Consider the welghted sum of these
covariances, where the welghts are Sh » defined to be the ratic of the
household's portfolio value, WA » to the value of the market portfolio, W ,

Now use

to conelude

(11) ish Cov (ri , rh) = Cov (ri , r)
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Weighting each side of equation (9) by S, and aggregating, using equation
(11), then implies

(12) ry tad, -g, = ¥Cov (ri,rm)
where Y = hlh
SR
h
g fiehyh
a = kb
tfab
h
Zsh'g'hgh
- _ h %
gz Sth .

For the special case of the i'th asset being itself the market portfolio
(12) implies

(13) r, tad - g, = YVar (rm) .
This allows us to replace ¥ in (12) to obtain a relationship between expectations

of returns on individual securities and expectations of returns on the market

portfolio:

_ - _ Cov(ri, r) - _
(14) r; +ad, - g, = W (rm *ad - gz) .

Even though equation (14) no longer depends on h, it still presents
an estimation problem in that expectations concerning rates of return are not
direcﬁly observable, only the actual outcomes. However, the definition of a
covariance implies that were we to sample repeatedly from the subjective

Joint probability distribution for r; and r, » the resulting observations
would satisfy
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_ Cov(ri,rm)

(15) r, - = -—v;;(;;T— (rm - rm) Tey oo

where ¢ ; 1s a random variable with zero expected value and uncorrelated
with ro - ;; .+ With rational expectations, the actual outcomes will also
satisfy (15). When the returns are Jjoint normally distributed, as has
implicitly been assumed in motivating (2), ¢ ; ¥ill be normally distributed.

Now use equation (14) to replace ;; in (15) by properties of the

13
portfolio and zero-covariance asset:

- d -z = 4 -z
(16) ry *ad, -g, By (rm T ad gz) + ¢

i
where = COV(ri’rm)
By Var(r ) '
m
The unobserved parameters in this equation are Xy By and E; . The

entire derivation was for a given date. At other dates, the equation will

have a similar form, but the parameters may all be different.

We then have (17) as a specification:

[ + d -7z = q -z +
(A7) vy * oy diy -8y =By (rp + o T Byt) T €y -

This is the first specification to be estimated in section IV,

Note that in this specification, @ does not vary with i . According
to the derivation, all firms will face the same relative value in the market
for their dividends and capital gains, in spite of the fact that their
shareholders may have very different characteristics. This result is

contrary to that in Elton and Gruber (1970).
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In addition, it follows from equation (6) that b = -fl/f2 . This implies
that the weight given to each ozh in deriving ¢ 1is not only proportional
to the size of that investor's portfolio but only inversely proportional to

the marginal degree of risk aversion of that investor. In particular,

were any investor risk neutral, his Oth would receive infinite weight.

Refinements of the Estimating Egquation

As has been noted in the derivation, specification (16) is implied

when both dividends and inflation are nonstochastic. As we shall employ monthly

observations in the estimations, the assumption that dividends are known for the period

ahead does not seem extreme, but it is less plausible that the inflation rate can

be forecast with confidence. If only dividends are nonstochastic, then the

aggregation of individual equilibrium conditions produces a somewhat less

neat specification. The right hand side of (9) now becomes Cov(r - n/al, rh 1 /a?_)

By a derivation ana.ogous to that leading to equatlon (12) we now find -

(18) ry tad, -g = YECov(ri,rm)' + 8 ‘1] ,

whers 8i = -hZSh [Cov(ri, n,bl?_) + Cov( n /& }]1_, rh) - Var(n /a }]1_)] .

- As in (13), use the special case of i=m to eliminate the parameter V¥, giving

- - (Cov(ri,rm) +8i) _ -
(19) ry *ad, -g = | Var(rm) +5m (rm +ad - gz) .

As in (15), use the definition of a covariance and (19) to produce

8

- ' - Var(r )
(20) r, +qd. -5 = - =
i i g>Var(r 5+§5 T Var(r)+8 )

g, = ei(rm+ (o:d

T +ad -3
(r,*2d -7%) .
i Var(r ) +5 €5 -
m m

1

= +y% 3 - o .
Bi(rm a*d g;)+5;§_+e_
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where ¢* can differ arbitrarily from o . This specification, with
a,a*, B;, and 8] all varying with time, is estimated in section IV.
Note that when 5; varies with time, neither Ezt nor E;t can be
estimated--only their ‘combined effect with 6§t is identified.

If 5m is small relative to Var(rm), as seems plausible, then the
only major difference between (17) and (20) is that in (20) there is a firm

specific intercept, which might vary over time. For 6m = 0 this yields

(21), which is also estimated in section IV.

d - = + -z 3
(21) ryp * oy diy - gy = By(ry g = 8uy) * By teyy

ain, g is not separately identified when & ., 1is also estimated,
zt P it

50 is arbitrarily set to zero.

If we assume Czl;_ is equal to one for all households, not a bad
assumption except for corporate holders, then the right hand side of (18)

becomes }’Cov(r:.L -, T n), Using the same procedure as befors, this implies
(22) r, -n+ adi - (gz -n) = Bi(rm -+ ozdm - (gz -n)) +¢ 5 -

This differs from (18) in that the capital gains are measured in real terms,

and the zero beta rate, ag estimated, is a real return rather than a nominal

return. Equation (22) is also estimated in section v,

Returning again to equation (9), what if dividends are also stochastic?.

We now find

(23) ?i + O!Ei - Ez = 7[Cov(ri,rm) +5;]

where 5; = iSh [Cov(ri,-Othdh - n/d?.) + Cov(ahdi - ’f/o“kjl_,rh) + Cov(&di-nﬁg,ahdh-x,a?)]
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Since equations (23) and (18) have the sams structure, equation (23) would also
imply the estimation specifications (20) and (21), with 5 i and 5m sultably
redefined.

If we again assume a}i equals one for all households, we now find
Using the same derivation

Var(r_-n) 5!
8,) Tl 1%
Z arrm~rr m

(24) ry ‘-n+ac—i.i - (—g-z-;) =Bi(rm-rr‘*' (ac—i-m

- r+ d -%g
+ Sj'- m m 2 + ¢
Var(rm-n) +38

: h & k h h h
where 5! = S L Cov(ry-n, a™d, ) + Coy(x dy, ry-m) + Covie'd,, @'d.)] .

It seems very plausible that éi is small relative to Var(rm-ﬂ), so the only

real difference between equations (22) ard (24) is the addition of a firm

specific constant term. This equation with 5'm=0 is also.estimafed in section IV.
The derivation above made use of two strong assumptions: 1) there is

no restriction on short sales and 2) expectations of households are identical.

How sensitive is the specification to these assumptions?
Assume short sales are not possible, as an extreme alternative. It is

not even clear that the constraint will be binding for many investors. When

a risk-free asset exists and all households have the same all, they all will hold
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a proportional share of the market portfolio. A household's optimal portfolio

will be a contimious function of Oth, so we expect that ah will have to

vary substantially from the "average" value if the household's desired
holding of any security is to be negative. If the ¢ h do vary that
substantially, it can then be shown that portfolio equilibrium for household h

requires

(25) Fi + ahEi - ?Z"f_ Bg (Fh +Oth'd'h - E’:) i=l,...,n

with an inequality only when the short sales constraint is binding. Let us

rewrite (25) as (26), where el;l- >0.
) T B sl e, B

Were we to use equation (26) rather than equation (9) in the previous

derivation, the only difference would be that there would be an additional

T $ah b . . .
i on the left hand side. However, this term is just

):sth

term e, =
e i

a firm specific intercept, which already exists in many of the previous
specifications. We merely need to reinterpret it when a short sales constraint
exists.

What if individuals have different expectations about ;i , but not-

h

about Cov(ri tatd; - n/ozl;_ ' T +ahdh -1/ 1']1_)? Williams (1977) argues

for the plausibility of this set of assumptions. In rederiving equation (12),

;i would be replaced by
5 Sth ;h : *
S
5 sth

h

In order to be able to estimate the rederived equation, we would
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want to assume that this expression is consistent with actual outcomes. While

previously we assumed that sach ;? was consistent with actual outcomss,

all we need is that this weighted average is consistent, a much weaker

rationality assumption than before.
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IIT. Estimation procedure.

In the previous section, we derived a series of specifications, for
which equation (17) is representative. In this section, we first discuss
further specific assumptions which must be made before the equation can be
estimated. We then describe the data and the estimation procedurs.

Further specification assumptioﬁs

In equation (17), the unobserved parameters are @, E;t and B, .
Assumptions dealing with each of these will be described in turn.
a. Our derivation implies that g should not vary across assets but could

it

vary across time, as the tax law and the wealth distribution/change, as well
as the size of any transactions costs and the importance of institutional
constraints favoring dividerds. To capture this smooth evolution of « over
time, we normally assume that Q@ 1is piecewlse linear in t with break
points every five years. For purposes of comparison with related work by
Black and Scholes (1974) and Litzenberger and Ramaswamy (1979) (hereafter B-S
ard L-R), we also estimate a specification in which & 1is constant over time
(except that for comparability with L-R we constrain o« to equal one prior

to the "normal"” taxation of dividends in 1936).

oy
=]

Jzt ft !

observed interest rate on short term high grade bonds. But because of inflation

In L-R, é;t is implicitly set equal to a + Qr where ey 1is an
risk or default risk (when the series is for nongovernment bonds), the real
yield on these assets is not variance free. Presumably the stochastic movement
in these assets 1s positively correlated with that of the market portfolio,

as both respond inversely to inflationary shocks. Therefors the zero beta

rate ought to be léss than ATpp s and to a larger degree when the inflation
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rate is high on the assumption that the variance in the inflation rate is
high when the inflation rate is high. Therefore, we set Ez =a+br, wuhere
We expect b < o . Since the relation between E; ard rs may change over

time, we also let "a" be a piecewise linear function of time.

8 it We assume that the 8 for a firm may drift smoothly over time, so treat

the B for each firm as a piecewise linear function of time, with break points

every five years. The coefficients of this linear function are estimated
similtaneously with the others. In contrast, in B- Sand L-R, as has been

standard in papers estimating a capital asset pricing model, B is estimated

from the previous five years or so of data, using the regression:

Tyg T dyy - Ty T Bi(rm *tdy - T to# €54+ Then 8 ; 1s used as an independent
variable in the final regression for the other coefficients. There are

at least three problems with this approach.

First, the specification of the regression for g8 j assumes o =1 and

€t = Tyt ¢ Neither is a maintained assumption in equation (17). Since the
purpose of the paper is to estimate o , assuming it equal to one at an
earlier step creates an internal inconsistency in the model. Simltaneous
estimation of the parameters eliminates this inconsistency.

Secénd, the estimate of 8 3 1in the previous work refers to the average
B during the previous five years. Since B 5 drifts over time, and people
at the time likely observed this drift through daily observation or through
specific knowledge about changes in the characteristics of the firm, the
estimated B i will have measurement error beyond that appearing in the
standard error of 8 . L-R attempt to correct for the latter measurement
error only. Conventional procedures for estimating capital asset pricing
models have not worried about the first. This measurement error will cause

bias in all coefficients.



22.

In this paper we estimate g simultaneously with the other coefficients,
so avoid problems with bias due to measurement error. Also, we allow for the
drift in the value of B over time in a piecewise linear fashion. This
procedure implies that the estimate of B for a year depends on subsequent
as well as earlier data. We assume that individuals at the time knew much
more about the firm than we can infer from monthly price data, so are not
bothered by this implication. In effect, we assume rational expectations--
that individuals know the parameters of the system, though not fhe stochastic
element.

Third, the requirement that 8 be estimated on prior data results in the
loss of five years of data from the sample, with clear efficiency costs.
2 .
€5t L-R assumed that va?(e it) =0, and cov(¢ it ejT) =0, iFjor t # T,
in estimating the coefficients and in constructing the standard errors. We

maintain L-R's stochastic assumption.lA

82 AE When other coefficients are added, such as 6it and CZ§ , each is

assumed to be a piecewise linear function of time.

Data construction

Most of the data for this project come from the ﬁonthly returns file
compiled at the Center for Research in Securitiss Prices (CRSP) ét the
University of Chicago. This data set provides monthly rates of price change
ard dividend yields on all securities traded on the New York Stock Exchange

between 1926 and 1978,
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beginming of the current period price, the rate of capital gains on that

stock in the past year, r

mt dmt ' rft » and a constant. The forecasts

from the regressions are then used instead of dgy
In L-R, when the amount of the dividend was not ammounced prior to

the beginning of the period, the previous dividend payment was used as a

proxy if the dividend was a recurring dividend, else zero was used as a proxy.

If dividends tend to be increasing in dollar terms, then both of these

proxies tend systematically to underestimate actual dividernds. Such systematic

errors will create biases in the coefficients., Also, L-R assume that the

investor always knows in which month a periodic dividend will be paid, an

assumption not imposed here.

Ty A monthly time series for a high grade interest rate was kindly
;;:;ided to us by Krishn; Ramaswamy through 1977, so is the same series used
in L-R. Tt consists of the interest rate on commercial Paper prior to 1951
and the rate on Treasury bills with one month to maturity since then. For

1978 we use the Treasury bill rate as reported in the Federal Reserve Bulletin.

rmt,'Eﬁt The rate of return on the market portfolio ought to be the value
weighted average return on all assets, not just those traded on the New York
Stock Exchange. However, as done in most all previous papers in the area, we
use the value-ﬁeighted average capital gains rate and dividend yield for just
NYSE securities in most of the specifications.16 However, in one specification
we try to improve on this. If we had the average rate of return on each

type of security, denominated in the capital gains equivalent, then the market

return would be the value weighted average of these, or Rm = z G)jRj .
J=1

In addition to data on equity returns, we employed monthly time series on
two other types of assets: corporate bord yields, rbt’ from Ibbotson and

1
Sinquefield [1977:], and, as a proxy for the rate 6f return on real estate,
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As in L-R, but in contrast to many other recent papers, we use the
firm as unit of observation rather than specially constructed portfolios
of securities. The justification in B-S for using portfolios rather than
individual securities is apparently 1) to minimize measurement error in
Bi , ard 2) to minimize correlation in the residuals across observations at

any date, In our context, the first reason is moot, as Bi is a parameter,

not a datum. Even given the second point, the coefficients ought to be

estimated more efficiently by OLS on the individual data than by OLS on the
portfolio data;5

Given the decision to use firm data, we next consider the problem of

340 "¢ 0 digr Tpp o0 Tpye and dpy

measuring each of the needed variables, r
appropriately.

r;, This series is directly available for all New York Stock Exchanée '
;;:;rities on the CRSP monthly returns file.

T,  We used the inflation rate derived from the consumer price index, as

reported in Ibbotson and Sinquefield [1977].

E&t The dividend yield is also available monthly on the CRSP tape. When
;;;idends are stochastic, however, we need expected, not actual, dividends.
We therefore create an instrument fof dit' and use it even in the

specificatinons where dit is assumed to be nonstochastic, to minimize possible

specification error.

In éreating the instrument, we divide the sample into four subsamples.
The classification of each observation depends on whether in the past year
the firm had paid no dividends, one dividend, two dividends, or more than
two dividends. Within each subsample, we regress actual dividend yield on the

recent dollar dividends (corrected for stock splits) each divided by the
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the inflation rate. The weighted average of these returns (with weights to
be estimated) is substituted for the market return in equation (20) to
18
obtain the additional specification
(27) ryp * Oydsy - 8y =P (O (rye vayd ) Y Oy T Oy T - ) ey, e

2°bt 3t it

There is no unique optimal paraﬁeter set as the equation stands. However, if
we make the arbitrary restrictions 9 =1 and .E;t = 0, then there is a

unique optimal set.

Estimation technique

For ease of exposition, we first discuss estimation of the simplest
specification: .
2
= + - - - 1y =
Tit > i(rnrt admt a brft) + a + br adit + E(ee') =T .

ft €4t 0

This specification is nonlinear in the parameters B 10 @, a, and b,
We use nonlinear least squares (equivalent to maximum likelihood under the
assumption that the errors are distributed normally). This presents the
immediate problem that a large number of parameters are involved., The .
procedure we follow 1s to estimate 1) B8, conditional on initial estimates
of @, a, amd b (@ =b =1, a=0), using separate least squares regressions
for each firm; 2) @, a, and b conditional on these 8 ; using a pooled
regression, and then return to step 1) with the new estimates of @, a , amd
b and contime to iterate between'steps 1) and 2) until convergence.

That the point of convergence minimizes the sum of squared residuals
is immediate. In the first order conditions for this minimization, the

function is minimized with respect to each parameter conditional on the other
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parameters., In the prdcedure describédvabove, the set of parameters is
subdivided into two groups, and the function is minimized with respect to
each group conditional on the values of the other group. When the function
is being jointly minimized, the entire set of first order conditions must be
satisfied. It should be noted that the procedure used in L-R and B-S involves
stopping this iterative procedure after one iteration rather than iterating
until convergence.

| One complication is that the standard errors of the parameters are
not the standard errors reported by either regression. For the simplest
model, where & did not deperd on time, we report the maximm likelihood
standard errors, as approximated by the square root of the diagonal‘elements
in the inverse of the secord derivative matrix of the log likelihood function
with respect to the parameters. Since these estimates, as reported below,
differed only slightly from the standard errors for the second regression,
we report only the latter in the rest of ocur results.

Allowing each of the parameters to be piecewise linear in time presents
no further complications. When 8¢ and/or Oj are estimated, as in equation
(27), the only modification is that both 8 ;¢ and 8;, are estimated in
and O, are estimated in the second

t J
regression. Assuming heteroskedasticity in the residuals across firms causes

the first regression, while «

a few modifications. Since the residuals in each first stage regression for
8 i remain homoskedastic and independent across regressions, this step is
unchanged. The variance of the residual for each firm is estimated from the
residuals in each of these regressions. The estimates of the variances

are then used in constructing weighted least squares‘estimates for the second

stage regression. The coefficients, and now variance estimates,are iterated

until convergence.
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IV. Coefficient estimates

The first step in the estimation process was to construct a forecasted
value for dividends. As described before, the overall sample was divided
into four subsamples, based on the rumber of dividend payments during the
previous year. The resulting estimates for the four subsamples are reported
in Table 1. The coefficients are all reasonably plausible.

These equafions were then used to create forécasts for the dividend
yield. As a result, the first year of data was dropped from later samples,
as it was needed to construct fitted dividends. After dropping in
addition observations with missing data and firms with too few observations
to allow estimation of B:it’ 614,150 observations were left. Initial
estimation was done on this sample.

The first specification estimated corresponds to equation (17) with
@ | =@ and Ezt =a+br, . This specification is similar to that estimated
in L-R, though they assumed b = & and performed only one iterﬁtion, as
described above. We estimate o to be .82, which is statistically significantly
less than one, and corresponds to the estimate in L-R of ,76 . However,
b 1is estimated to be less than zero and substantially less than « . This
puts into question the use of Ty as an approximation to the risk-free rate.
The problem, however, could well be the importance of firm specific intercepts,
as rationalized above, which are captured here in the estimates of a and b .

The standard error estimates are found in colurms 2 and 3. Here we find that
the OLS standard errors, while they are systematic underestimates because they
ignore that B is being estimated simmltaneously, still are reasonably close

to the maximum likelihood estimates.
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In all other specifications estimated, we allowad O to be a piecewise
linear function of time. The estimates for a at the breakpoints for all the
other specifications are reported in Tgble 3. The implied value of @ for
any other date is calculated by taking an appropriately welighted average of
the estimated values of o at the two nearest dates, e.g. the value in
December 1953 in the first specification is .6 (1.28) + .4 (.96). The
reported standard errors are those from the second stage OLS regression.

The time pattern of «, though Varying somewhat among the different
specifications, consistently follows the economic cycles very closely. It is
lowest during the great depression through the end of World War II and is
almost as low during the great recession of the early 70's. During the boom
years of the 20's and the 50's through the mid-60's, it was above one virtually

throughout., It is also very high in 1978, suggesting a
favorébié‘forec;st for the futﬁfe.

Estimates made assuming o constant throughoﬁt the period ' are very . -
misleading, since the estimates will be very sensitive to the periocd chosen.,
B-S estimate & and its variance essentially by taking the mean and variance
of annual estimates of o ., Tt is apparent from thése results why the standard
error of their estimate was so large.

If one accepts the coefficients as they stand, they imply.that dividends

are not systematically urdervalued. In fact they are often overvalued,

That o tends to return to one, where dividends and capital gains are equally
valued, following shocks is consistent with share price maximizing behavior

by the firm. This result also implies, however, that in the weighted average
of investor preferences dividends and capital gains are equally valued. Tax
considerations alone seem to lead us to expect that dividends would be less

valued. Our empirical finding might be explained either by nontax advantages
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of dividends to individuals (e.g. lower transactions costs or signalling
implications), or by a sufficiently high relative weight placed on the
preferences of institutional and corporate shareholders who would prefer
dividends.

The cyclical pattern of the results is consistent with the marginal
Tobin’s q ihterpretation of @ , where a represents the value in the
market of an additional dollar of real investment in the firm. We finq this
value to be sharply procyclical as would be expected. Of particular
interest in this connection is the very low value of o during the depression,
when corporate investment at the margin was apparently almost valueless.
Since « can in principle be measured arbitrarily close to the present,
this suggests that the estimates could well prove to be a valuable forecaster

for the investment rate.

Let us now examine the specifications irdividually. The estimates of
equation (17), the equation most similar to those in previous studies, provides
£ = a, + brft for
selected dates are reported in Table 4, column 1. As estimates of the risk

a basis for comparison. The implied estimates for r,

free rate, they are not very plausible, fluctuating often between extreme
values]:9 Our several justifications for including a firm specific intercept
may provide a rationalization for this.

When we use real rather than nominal capital gains, corresponding to
equation (22), the value of the log likelihood function falls substantially.
The derivation of this specification required the additional assumption that
o] g =1 for all h . We already noted that this assumption is poor for

corporate holders of equity. The poorer statistical performance of this

specification also suggests that this assumption may not be a good one. The
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estimates for r, in Table 4 from this specification are normally lower
than the previous ones in absolute value, as they ought to be, representing
a real rather than a nominal interest rate. However, they are really no
more plausible, again justifying including firm specific constants.

We therefore next estiméted equation (21), where time varying firm
specific intercepts are estimated simultaneously (though re is omitted).
Here we allow for the possibility of stochastic inflation and dividends,
or short sales constraints. The estiﬁates of « £ while changing rather
little, seem to cliange most in those periods when our earlier estimates
for r, were least convincing. In those periods, we would expect the
factors justifying the firm specific intercepts to be most important.

When we reestimate equation (21) using real rather than nominal capital
gains, as reported in column 4 of Table 3, we ag%in find that the log-
likelihood falls substantially. The data reject the simplifying assumption
al =1,

In the next specification, equation (27), we try to improve on our
‘approximation to the return on the market portfolio by adding the corporate
bond yield and the inflation rate, with estimated weights, to the market
yield. The implied changes in our estimates of o , reported in Table 3,
column 5, are minimal. The weights on these additional factors, reported in
Table 4, are .11 and .17 respectively; Each coefficient ought to represent
the market value of that type of security relative to equity ﬁultiplied by
the "o " weight appropriate for that security, translating the actual returns
into the equivalent capital gains returns. Under this interpretation, the
coefficient of the corporate bond rate is quite plausible. While currently,

the market value of debt is over half the market value of equity, during most

of the sample period the value of debt was relatively much smaller. Were
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the average value for the period .15,20 the implied value of "a" for bonds
would be .73, a plausible value. While we have little evidence on the
relative value of real estate, the estimated coefficient for the inflation
rate does not seem grossly out of line.

In our final specification, equation (20), we no longer assume that
the uncertainty in inflation or dividends is small relative to that on capital
gains. Specifically, we estimate separate weights for market dividends
and for individual firm dividends. The latter, which correspond to our
previous estimates, cluster more tightly around one throughout the sample
period though they continue to have the same cyclical time pattern. We
argued in section I that these coefficients might be interpreted as estimates
of the market value of a dollar of additional real investment. These final
estimates of o give a very plausible estimate for the time pattern of this
marginal Tobin's q , while our other estimates might seem a bit too erratic,
In addition, the log-likelihood improves substantially here compared with
that for equation (21),

The estimates for  *, reported in Table 4, are less congruent
with the predictions of the theory. According to our derivation, o ;ﬁz &
represents var(rm)/var(rm)+ 8, + an interpretation difficult to reconcile
with the estimates, However, the estimates seem to fluctuate around plausible
values, rather than being consistently implausible. Since surely our measure
of the market rate of returm is subject to error, when we allow o* to be
estimated separately, its coefficient will be biased upwards during periods
when the true market yield is higher than the stock market yield and dowrwards when

the true market yield is lower. We might therefore infer the nature of the
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true market yield relative to the stock market yield from our estimates of
a * ,

To explore further this explanation for the fluctuations in g*, we
introduced the corporate bond raté and the inflation rate as components of
r, in equation (21). Unfortuhately, the coefficients, not reported, changed
little, and did not improve systematically. This suggests that there are
other important factors omitted from our measure of the market rate of
return.

While we tend to favor this last specification, fortunately our
astimates of the general time pattern of o seem quite insensitive to the
specification issues considered. Estimates derived from any of the

specifications have the same economic implications, a comforting result if

We are to use the estimates for forecasting purposes.
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V. Conclusions

In this paper we have presented estimates of the relative value in
the U.S, ;tock market of dividends and capitai gains. We have concluded
that over the sample period (1926 to 1978) the capital gain regarded by
the market as equivalent to a dollar of dividends, denoted by « , has
fdllowed a cyclical path aréund one. The pattern of movement has roughly
paralleled that of the business cycle.

The estimates are based on a modification of the capital asset pricing
model. Successive estimates are presented, relaxing a priori restrictions.
We are able to incorporate stochastic dividends and inflation and to allow
for deviation between the returns on the stock market and that on the
portfolio of all assets. In each cage the empirical results are consistent
with expectations. In parficular, the most refined version has not only by
far the highest value of the likelihood function, but also the most plausible
path of «

We interpret the tendency of ¢ to one as consistent with a view
of the firm as maxdimizing share value in making decisions about dividend 2
policy, real inmvestment and financial structure. An implication of this
view is that « 1is an estimate of the value in the market of incremental
real investment. The empirical results on the time pattern of @ are
consistent with this implication.

While the estimated value of « is consistent with maximizing behavior
by the firm, it is less clearly consistent with maximizing behavior by
investors. The market value of o is shown by the theory to be a weighted

average of stockholder o's. The tax treatment of the two forms of returns
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implies that individuals should have «'s less than one, and since the
greater part of common stock is held by individuals one would expect the
market equilibrium to be below one as long as a significant number of firms
continmue to pay dividends.

We note, though, that the presence in the market of tax exempt holders
such as pension furds, and taxable corporations for which dividends are less
heavily taxed that capital gains, clouds this conclusion. As we show, the
welght attached to shareholders' «'s is inversely related to their risk
aversion. Hence it 1s not out of the question, though certainly pot
established, that an @ of one is consistent with maximization generally,
taking into account only tax issues.

However, it is less easy to reconcile the observed variation in & with
this view. Our preferred estimate of « ranges from .04 to 1.37, and the
range even in the non-depression ysars is .70 to 1.37. This degree of
variation seems difficult to explain on the basis of differences in the
distribution of tax circumstances in the investing population.

Naturally, even as public finance economists, we must acknowledge that
taxes may not explain everything. The determinants of individual investors’
valuation of dividends is but one of the questions remaining open, and we
hope to follow up on some of these in further work. We see three related
avermes for such work.

The first is a closer look at the relationship between tax rules and
@ . Over the sample period, the individual income tax evolved from a

minor impost affecting few individuals to a mass tax with high rates.
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The tax treatment of dividends, capital gains, corporate retained earnings,
and retirement savings also varied substantially. These changes ought to
have made a mark on «,

Secord, the theory developed here implies a response of the dividend
and other financial policies of individual firms to changes in o . Roughly
speaking, high values of a should call forth a shift from debt to equity
and decreases in payout rates, and low values should have the opposite effect.
To deal properly with this relationship will require a careful treatment of
the underlying reason for a change in q (e.g.; change in tax rules vs.
change in general outlook for profits), and of the determinants of the lag
structure of responses (due, for example, to the difficulty of observing «a ),

The third idea of further work is the relationship between o and
the rate of corpératé real investment. Closely related to the investigation
of the response of finaneial structure, this investigation will build on
the implication of optimal firm behavior that « should be a measure of the
value in the market of a dollar of additional investment, a marginal Tobin’s
q . Since the data are available almost immediately, @ can be estimated
very close to the present. This suggests that an estimated o may prove

useful in forecasting the investment rate.
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Table 2

Maximum Likelihood Estimates for Equation (17)

Coefficients Standard Errors
_ Maxdrum
Likelihood
a .8238 0191 .0207
a .0007 .0003 .0004

b -.6088 .0908 1139

35.
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Table 3

Estimates of the Time Pattern of a

Equation Number

Date (1) (22)  _(21) () _(2n) _(20)
1. Dec., 1925 1.50 - 1.10 .93 1.09 .87 .11
(.27) (.21) (.22) (.23) (.22) (.23)

2. Dec., 1930 -1 -.10 .08 .04 JA1 .04
(.09) (.08) (.08) (.09) (.08) (.08)

3. Dec., 1935 - .56 42 39 k2 V3
(.10) (.10) (.08) (.08 (.08) (.09)

4., Dec., 1940 .10 .16 .23 .2 .23 .70
(.08) (.08) (.07) (.07)  (.07) (.07)

5. Dec., 135 .57 55 _ .65 yan .66 .71
(.10) (.10) (.09) (.09) (.09) (.09)

6. DeC., 1950 096 -97 091 -92 191 l.OO
_ (.07) (.07) (.06) (.06)  (.06) (.06)

7. Dec., 1955 1.28 1.27 1.41 1.37 1.4 1.37
(.09) (.09) (.07) (.06) (.07) (.07)

8. Dec., 1960 1.37 1.30 1.23 1.26 1.23 1.20
(.10) (.10) (.08) (.07) (.08) (.09)

9. Dec., 1965 1.41 1.46 1.42 1.40 1.45 1.21
(.10) (.10) (.09) (.09)  (.09) (.09)

10. Dec., 1970 .75 .75 .54 .55 .56 .72
(.09) (.09) (.08) (.08) (.08) (.08)

12, Dec., 1974 45 45 L6 43 L8 .88
(.06) (.086) (.05) (.05) (.05) (,06)

12, Dec., 1978 1.59 1.65 1.68 1.79 1.71 1.09
(.09) - (.08) (.01) (.02) (.01) (.05)

~ Log-Likelihood . 652304 651704 658821 658363 658900 659500

Notes: Standard errors, taken from the final OLS regression determining «,

are reported in parentheses.
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Table 4

Estimates of Supplementary Parameters

Equation Number

(27) (22) (20) (27)
Date r, r, a*
1. Dec., 1925 .25 i -2.44 6, ..l .
(.32) (.005)
2. Dec., 1930 -.33 -.28 1.40 93 .17
(.12) (.006)
3. Dec., 1935 .03 .005 7l
(.10)
4- DQCQ [] 1940 --15 '018 "1-82
(.08)
5, Dee., 1945 -.02 -1 .05
(.10)
6. Dec., 1950 Q1 .08 .55
(.07)
7. Dec., 1955 .07 .07 1.42
(.10)
8. Dec., 1960 . 29 21 1.38
(.10)
9. Dec., 1965 -.18 -.16 2.56
(.11)
10, Dec., 1970 .20 .08 -1.12
(.11)
11. Dec., 1974 .00 -.08 -2.56
: (.,08)
12. Deec., 1978 -.06 -.10 2.04
(.01)

Notes: The values for Tot equal a
estimated.

+ + brft, where a

t

and b are both
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FOOTNCTES

1The tax rules described below are those currently in effect. They
are representative in a qualitative sense of the rules that were in effect
over thé recent decades of the sample period of the empirical work, although
there have been important changes in the treatment of capital gains in the
individual income tax. The important fact about the early decades of the

sample is that the income tax affected very few people.

2For simplicity we neglect here distributions of property other than
cash. Stock dividends are treated as a simple redefinition of the units of
ownership, although in fact they do have some implications for the

corporation’'s books.

3 By buying for cash equity claims of other corporations, a corporation
can accomplish much the same effect as repurchasing its own shares. Because
of the rules for taxation of intercorporate dividends (discussed in the text),

this contimies to be roughly true even in the presence of taxes.

Under some circumstances capital gains are subject to a special
"alternative minimum tax," with but trivial consequences for the effective
marginal rate. More important is the fact that if an asset is held to the

owner's death capital gain to that date goes free of income tax.

g
"To analyze fully the tax treatment of capital gains it is necessary to take

account of future tax consequences via changes in "basis" of the shares owned

by the taxpayer. For details see Bradford C1980].
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~ This does not encompass mutual funds, which serve as conduits for

individual shareholders,

. -

fm— e e

7The 28.percent rate is an aiternativé tax. Since the corporation
income tax is assessed on a graduated schedule, it will be advantageous for
the firm to treat capital gains as ordinary income when total taxable profits
~are low enough. Note also that under rare conditions corporate capital gains

are subject to an additional "minimum tax."

;~8As we shall see below the influence of an agent on the market o is

negatively associated with his risk aversion. Arguably, large institutional

investors, with relatively high & 's are also relatively risk neutral.

9 , ,
We are inclined to this even though, as King | 1977] shows, maximization

of market value will not.in general be the preferred objective of all or

even the majority of stockholders. Without claiming to make the point
precisely, we conjecture that the deviation of firm behawior from that implied
by wealth maximization will be small in a large system such as the U.S,

economy. As we have noted, our empirical results seem consistent with this view,

10 - :
Cf. Tobin | 1969], Ciccolo [1975], or von Furstenberg [ 1977).
ll ~
See Gordon Ll979] for further discussion.
12

Note that much the same effect as stock repurchase can be accomplished
by the take-over of other corporations in a purchase involving cash, or sven
by the simple purchase of stock in the market, taking advantage of the 85
percent dividend received deduction. If such repurchase of equity is ruled
out, however, as in Bradford (1977), then o may remain below one even in

equilibrium.



lBThat (16) follows directly from (14) and rational expectations seems

to have been overlooked in the finance literature, e.g. Fama [1968].
14

When we measured the covariance in the residuals at any date among
firms in the same industry, and among firms in different industries, we found
that the size of the covariance was normally about ten per cent of the

variance of the residual, implying little bias in the reported standard errors.

5As a simple case, assume N firms per portfolio and I portfolios
at each of T dates. Assume that the residuals all have variance 0'2,
while residuals for firms in the same portfolio at any date have covariance
p . Assume one independent variable for notational simplicity whose average
squared value is x2 » regardless of firm or date. For any portfolio, where
the average of the independent variables for the component firms becomes the
new independent variable, assuﬁe its average squared value to be P x2 '

where 0 < p < 1 due to the averaging out of individual variation among firms

in a portfolio., By solving explicitly for the variance of the coefficient
estimate under each procedure, one can show after some messy algebra that

the variance of the estimate on portfolio data is

2
g + (I-1)p
g+ (H-1)p

> walle that on individual data is
Np ITx
2 2
+ (M- - . c 4 . s
Q____Lé_lbl . 2° 2 . It is straightforward to show that
NITx o +p(N¥(1l-p)-1)

the latter is necessarily smaller.
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ls"l‘he dividend yield was used directly, without an instrument, since

it was very stable over tims.

17We have no breakdown here into interest payments and capital gains.
Therefore, the average "a " for bonds will be incorporated into the 6 weight
on bords.

].'8An alternative rationalization for this specification, suggested to

us by Stephen Ross, involves assuming three underlying stochastic factors,

£y, f,, and f, which jointly determine the return on all types of securities,
1 -2 3

thatist=7jf+7jf+7. £, +Y £ .+ 7Y _f

Y
1 2 2 53 53 - m1t1 T mot2 m3'3
Then, except in degenserate cases, there exists a set of weights Oj such

3
that R_= L OR. .
j=1 93

L]

R =
m

19

Here, b 1s estimated to be -4.3. While less than & , as expected,

it is implaus8bly low, again rationalizing the use of firm specific intercepts.
20
Gordon and Malkiel [1979] find that since the late 1950's, the

debt equity ratio has grown steadily from a value in the late 1950's of
about .18,
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