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This paper attempts to take account of certain imperfections of
existing capital markets which appear crucial for dividend policy de-
cisicns and to determine a rational policy in the Llight of these im-
perfections.

We begin with four premises, relating in part to empirical matters
and in part reflecting theoretical considerationg, on which we believe
that wide, though not complete,agreement might be obtaired among writers
in the field. From these a simple payout rule which approximates opti-
mality may be deduced.

{1) There is an optimal debb-equity ratio.’ Tt is generally
agreed that the value cf the firm rises initially with the introduction
of debt because of the tax-exempt status of interest charges. Tt is
widely, though less generally, accepted that for a sufficiently high de-
gree of leverage the probability distribution of the firm's before-tax
net operating income begins to be significantly and adversely affected
by further shifts to debt. The risk of serious financial difficulties,
involving perhaps the costs of reorganizatior but certainly limiting
management's freedom to act in the interest of long run profits, becomes

at some point a dominating consideration. The lending criteria of
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potential suppliers of short term funds are of critical importance
in determining this point. The firm's risk (specifically, the proba-
bility of very poor long run oubcomes) increases substantially once
its borrowing capacity is exhausted - when debt is so high that ad-
ditional funds cannot be obtained on reasonable terms and in the re-
quired amounts in the event of a run of abnormally low profits or
other contingencies.

(2) Tach stock-holding consumer unit has a definite preference
as to the proportion of its portfolic return which is received in
cash and the proportion received in capital gains. TFor individuals
in low income~tax brackets this preference depends upon reguirements
for current expenditures (over and above what is provided by earned
income or other income sources) and perhaps on diversification con-
giderations. If X dollars are reguired for current consumption, the
stockholder wants to receive X dollars irn dividends. He does not wish
to go to the trouble and expense, or, probably more important, bear the
risk of adverse market fluctuations which would be involved in liquidating
some part of his portfolic each year. This is likely to be particularly
true for widows or retired persons who account for a substantial part
of 211 non~institutional stockholdings3 and may frequently be sub-
stantially dependent on portfolio income. Put in another way, when total
dividends fall short of X, the required rate of return on retained earn-
ings (that which leaves the stockholder indifferent between dividends and re-
tained earnings at the margin) will be higher than at X by an amount

sufficient to recompense him for the cost and risk of converting distant
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dividends to cash as required to finance his expenditure stream.

On the other hand, if only X dollars is desired for current ex-
penditure, even consumers in the lower tax brackets do not wish to
receive more than X dollars in dividends (unless they wish to make
adjustments in the interests of portfolio balance)u for they must ordinarily
pay some income tax on the surplus amount and must go to the trouble
and expense of reinvesting it. When total dividends exceed X, the
investor will require a smaller rate of return on retained earnings
than at X by an amount reflecting the saving in taxes arnd in reinvest-
ment costs. Thus there is a discontinuity at X in the price at which
the investor is willing to exchange near term for far term dividends and
henece in his capitalization rate for dividends.

For individuals in higher tax brackets the expense, inconvenience,
and risk of systematic liquidation must be balanced against the tax ad-
vantages of capital gains relative to dividend income in arriving at the
optimal mix of portfolioc return, and such individuvals may well prefer to
receive all portfolio income as capital gains. Clearly the proportion
of stockholders for whom the tax saving is the dominant consideration
will be sensitive to changes in tax structures. Also it should be sensi-
tive to changes in the short run variability of stock prices. If stock
prices fTluctuate randomly then the dispersion of the stochagtic element
will critically affect the risk involved in a policy of sysbemastic
liguidation.

Each stockholder will presumably adapt his portfolio to yield the
mix of dividends and capital geins which he prefers. It is therefore in

the interest of the firm to maintain a fairly stable dividend policy -
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i.e., a firm can please some stockholders with a high payout and
other stockholders with a low payout, but a payout which fluctustes
erratically pleases nobody and may be expected to depress the value
of the stock.6 Actually the ideal situation from the point of view
of many stockholders is less a stable payout ratio than a stable
level or growth rate in the dollar amount of dividends, unaffected
by short term fluctuations in earnings, since future dividends are
then vpredictable, facilitating long run planning to optimize con-
sumption.

(3) Externsl equity financing is likely %o be either unavailable
or prohibitively expensive unless felrly large amounts are to be raised
and even for sizeable issues is ordinarily more expensive than internal
equity because of the substantial transaction costs, including under-
pricing to ensure success of the new issuve. The cost of new equity,
as viewed by mansgement, will be furthewr augmented in cases where man-
agement is more optimistic than the market generally - perhaps by reason
of its greater information - as to the growth potentialities of the
firm,

It follows thait, except where the stock is clearly overpriced in
the view of management, the required rate of return on new investment is
higher if external equity financing is to be used in all or in part than
for financing by a combination of retained earnings and debt so balanced
as to maintain the optimum debt-equity ratio.7 Thus apart from an un-
usually favorable pricing situation new stock issues will not be under-

taken unless (a) large amounts of funds are
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required, (b) the project thus financed promise a return nigher than
that required using the minimum-cost financing mix, and {c) cheaper
sources of financing have already been exhausted.8

(L) The investment opportunities of the firm - i,e., the dollar
volume of potential investmenst bringing a rate of return above the
firm's cut-off - grow at a rate which in the short run is primarily de-
termined by the economic enviromment and largely independent of the
firm's current decisions (although in the long run research and de-
velopment expenditures, diversification programs, the opening of new
markets, and the acquisition or development of an adequate reserve of
managerial resources should favorably affect this growth rate.) In
particular, the volime of investment opportunities bringing a return
above the firm's cut-off is not affected in the short run by the volume
of funds available for financing; and the decision to increase the funds
generated internally by lowering the payout ratio will not automatically
bring forth an eguivalent increase in investment opportunities.9

l. The Retention Strategy and Tts Implications for the Target Retention
Ralio

The payout rule proposed here attempbs to take account of the con-
siderations discussed above. Tet the exogenously determined growth rate
over the next several years, as currently envisaged by management , be g.

Then

(1) I, = IO (1 + g)t

represents the trend value of investment opportunities t years hence,
although substantial year-to-year variation about this Hrend may be expected

to occur in view of the lumpiness of the investment process.



-6 -

If the curves Dt and DJG_l_:L in Figure 1 represent the marginal
efficiency of investment at times t and t + 1, respectively, and k is
the required before tax return based on the bond yield ib and the
capitalization rate for dividends, ie,
then (1) implies that OB, the I-coordinate of Dt+l for r' = k, ig
equal to (1 + g) times OA, the I-coordinate of D, for r' = Xk, where
r' is of course marginal return. TIf we further assume that for all
r' >k the ratio of the I-coordinate of Dt+l to that of Dt is 1+ g
and that all investment for which r' > k is carried out, then it fol-
lows that the average return on new investment, r, remains unchanged

over time since the areas bounded by Dt and Dt+l above the line

I.I'

= k are proportional to the amounts of investment in the two yesrs.
It should be emphasized that eguation (1) represents management 's ex-
pectations at time O and not necessarily the actual fubure path of
investment. The expected time Path may be changed either as to level
or growth rate in response to new informstion.

We consider an initial position in which there is no impact on
stock value associated with the payout level per se, so long as the
optimal investment stream is carried out at the lowest possible cost
and so long as dividends do not vary sharply and erratically. This is
the theoretical expectation in perfect capital markets, neglecting per-
sonal tax considerations,lo and we take no position at this point as to
whether it represents an equilibrium under the present assumptions.
Further discussion of the question of a dividend premium is undertsken in
section 2. We further assume that the firm is initially at its optimal

debt~equity ratio , L*.ll



Figure 1
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In the present section we abstract from stochastic variation of

actual investment about its growth trend (1), as well as stochastic
deviations of current earnings from their expected value based on
existing assets. The effects of these stochastic elements are ex-
amined in Section 3. In the presens case, unless the stock is so
over-priced as to more than offset the relatively high transsctions
costs asscociated with a new equity issue, it is clear that the optimal

retention ratio, bt’ is given by

(2) by¥, (1 +1%) =T =1 (L4 g’

where Yt ig after tax earnings on equity in the tth pericd and where
equation (2) yields a solution for by = 1. Then retained earnings,
tht’ will be used to finance a fraction if:;i; of It’ while the re-
mainder, i_%fﬂ¥ It’ is financed by additional debt, maintaing the debt-
equity ratio at L*, External equity is not used in this situation,
though it may be used when (2) yields an inadmissable solution.

This solution is optimal since the lowest cost financing mix is
chosen and since all investment, and only that investment, is under-
taken for which the marginal rate of return exceeds (or equals) k, the

level required tec just maintain the value of the stockholders' equity

under this financing mix. The latter condition assures that %—% =,

where S is the intrinsic value of the existing equily, based on the

expected value and risk of the future dividend stream. Furthermore,

%7% = 0 gince the debt-equity ratio remains ag its optimum. Finally,

any decrease in the retention ratio, holding constant investment and the

debt-equity ratio, cannot affect the capitalization rate for dividends
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so long as the market is agsumed indifferent to payout and can affect
the dividend stream on existing stock only unfavorably, in view of
the additional costs associated with the substitution of external for
internal equity. (For each doilar added to dividends in period t,
by such substitufion the value of the subsequent dividend streanm
discounted forward to t is reduced by more than one dollar.)

With the retention strategy (2), the time path of earnings is
determined as follows, assuming that the average before-tax rate of re-
turn on acceptable investment opportunities remains constant over time

at r, the tax rate remains constant at T and the cost of new debt

at ib 12
B . I%
eyt Ly (e - o) (- T)
=Y. [L+b. (1+1%) [ ) (1 -T)
=Y L o -y ) (-1

since from {2) I. =bY, (1 + L*).

o~ %o'o
In general
_ L*
(3) Yo =¥ Ly (r -3y o) (1-T)
= L +b (1 + Ix) i ——éf——) 1
=Yg by L (r- i 755 (1-1)]

If b, as defined in (2} is constant over time (say, equal to b) then
{3) reduces to
¥ "

(J—!-) YtZYO[l+b(l+L*)(r‘ibl_+i¥)(l-T)1
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The growth rate of Y must then be exactly g, since the left hand side
of (2) must grow at the same rate as the right.
However, the decision rule we have proposed does not necessarily
generate constant retention ratios over time. From (2} it follows that
b.Y, (1 + 1) I

(5) = = 1l+tg
*- -
by Yoy (14 1¥) £-1

If the growth rate of income as defined in (3) is different from g, the
retention rate will in fact vary over time, and inso doing will cause

the growth rate of Y to approach g. Tor if v, < (L +g) Yo

-1 then from
(5) bt > bt—l so that the growth rate of Y increases over time approaching

g as a limit. Similarly if ¥, > (1 + g) ¥

& then from (5) b, <b

t-1’ t-1
and the growth rate of ¥ falls over time, again approaching g as a limit.
Thus the growth rate of earnings, through the operation of the retention
strategy (2), adapts itself to the growbth rate of investment opportunities

and 1f the latter has been constant for a substantiszl period we may expect

(4) 4o hold at least approximately, with the retention ratio given by

(6) o=+ (14 L% (r- 3 Fo=) (1-1T).

Equation (6) provides a precise definition of the target retention
ratio at any given time, based on the expectations (1). This target
retio is found to be a function of the expected growth rate of acceptable
investment opportunities, the average return on these investments, the
optimum debt-equity ratic, the bond yield and the tax rate. It is inde-

pendent of the initial levels of both investment opportunities and earnings.
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However, the time path by which the retention ratio approaches its
target depends on both initial values, as does the time rath by which
the growth rate of earnings approaches its limiting value g. TFor ex-
ample, a target ratio of 1/3 is obbained assuming a growth rate of 4%,
an average before-tax return on new investment of 18% and a bond yield
of 6%, with the debt-equity ratio and tax rate both equal to one-half.
If initial investment opportunities and afier-tax earnings are $k
million and $12 million, regpectively, the initial retention ratio is
2/9 {rising to .225 in the next period) while the initial growth rate
of income is 2-2/3% (rising to 2.70% in the next period). The re-

spective time paths of those variables are represented vy B.(t) and

1
Gl(t) in Figures 2 and 3. On the other hand if initial investment op-
portunities and earnings are $8 million and $12 million, respectively,
the initial retention rate is L4/9 and the initial growth rate of earnings
is 5-1/3%. In this case the time paths are represented by Bg(t) and
Gg(t), respectively.
the

Note that,payout ratic implied by (2), while it changes over time,
does so only gradually. The dollar amount of dividends will decline
only when the initial growth rate of earnings, g', 1s so low relative
to that of investment opportunities that the fall in the payout ratio
over time more than offsets the rise in the earnings base. This oceurs
only if gé < g bt, an extremely unlikely situation for reasonable values
of the g, r and T.13 Thus the strategy (2) will generally lead to gradual
dividend growth so long as investment opportunities exceed zero.

If the decision rule (2) leads to b, > 1, then in order to finance

that part of It in excegs of Yt (1 + L*¥) either new equity must be igsued
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or the debt-equity ratio must be pushed beyond its optimum or both.
In any case (unless the stock is overpriced) the required rate of re-
turn for the excess investment is raised, say to k', and this may be
expected to render some (or all) of this investment unprofitable, re-

ducing I, to I/

- e The optimal financing mix for that part of the ex~

cess invesbment which remains acceptable will, of course, be deter-
mined by eguating the marginal cost of new stock financing with that of
deb®t financing after due allowance for transaction costs as well as the
effect on stock value of departure fram the optimal debt-equity ratio.

2. Tz There a Premium for Dividends?

We are now ready to inguire whether the initisal position which we
have assumed, in which the market Pays no premium either for dividends
or for retained earnings, is in fact an equilibrium position. We have
seen that for most firms in most time periods the strategy (2) is opti-
mal under the initial assumptions. For these £3rms individually and thus
in the aggregate, the volume of dividends is determined by the current
volume of earnings and the nature of investment opportunities as de-
scribed above. In the less common case where (2) yields an inadmissible
solution for by (i.e., > 1) dividends should be zero in order to minimize
financing cost. Finally for firms with stock sufficiently overpriced
80 that new issues become a cheaper source of equity capital than retained
earnings, financing cost is minimized by setiing dividends equal to earn-
ings and providing the entire amount of equity financing from new issues.l

The aggregate volume of dividends determined by these decision rules
may be either less than, equal to, or greater than the volume of port-
folio income which households wish to use for current expenditures. If it

is less, then the rate at which the dividend stream is capitalized, ig
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will be relatively high to compensate stockholders for the cost and risk of
liquidation in order to finance current expenditures., This will lower stock
prices generally and lower the prices of low=-payout stocks (with a large vol-
ume of profitable investment opportunities relative to current earnings) rel-
ative to those of high payout stocks (with a smaller volume of profitable
investment opportunities relative to current earnings), The cutoff rate for
new investment will be correspondingly high and the stream of profitable in-
vestment opportunities reduced, If aggregate dividends exceed the volume
desired by stockholders for current expenditure, i, will be relatively low
by an amount reflecting the savings to the investor, in taxes and transactions
costs, of a marginal increase in earnings retention. The prices of low pay-
out stocks will be correspondingly high relative to those of high payout stocks
and the stream of profitable investment opportunities correspondingly large.

In neither case will it be possible for a firm, given its investment opportun-
ities, to increase its value by changing its payout policy, so long as the
correct value of ie is utilized in determining the cutoff for new investment
and the optimal debt~equity mix is maintained. So long as this is true the
market must remain indifferent as between dividends and retained earnings at
the margin and there can be no premium for either one.

However, the price of stock per dollar of current earnings should be higher
for low payout than for high payout stock of equal risk to the extent that
current price reflects the larger volume of profitable future investment oppor-
tunities available (relative to current earnings), with return in excess of
the cutoff rate, This is not an effect of payout policy per se but of the
differences in growth potential which in turn engender differences in optimal
payout. It is, of course, possible that the market for high payout stock may

be dominated by investors who must (in spite of the relatively large dividend)
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liquidate stock to finance current expenditures, while the market for low
payout stock may be dominated by investors for whom even the relatively small
dividends received are superfluous for current expenditures, Then the cap-
italization rate for dividends will be higher for high payout rhan for low
payout stocks of equal risk, but the market price of the high payout stocks
should not be unfavorably affected, so long as all the investments undertaken
bring rates of return commensurate with the relatively high cost of capital

imposed by the high capitalization rate for dividends. 15
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3. Transitory Earnings and Lumpy Investment

Since erratic fluctuations occur both in earnings and in investment
opportunities, the actual time paths of investment, earnings, and the
retention ratio will differ from those implied by (1), (2) and (3), which
are now interpreted as functions in the expected or normalized, rather
than the actual, values of investment and earnings. Departures from
normalized values are represented by stochastic disturbances, u and v,
introduced into (1) and (3). The corporation's response to these may take
any of a number of forms, including a temporary departure from the reten-
tion strategy (2) or from the optimum ratio of long-term debt to equity,
postponement or acceleration of investment, cr adjustments in short term
debt and/or liquid assets. The extent to which these various alternatives
are used in practice is an empirical question, which we address in the
next section.

Random fluctuations in income, with investment opportunities conform-
ing to (1), might be met by a departure in the opposite direction of the

actual retention ratio from its normal value

EI,

b Y (101%
t EYt(1+L )

Then funds available could be matched to investment opportunities without
further adjustments. In practice, however, in order to stabilize dividends
the adjustment of the retention ratic will ordinarily be in the same di-
rection as the income deviation, v. If dividends are fully protected and
investment opportunities fully realized, then cash assets must be
adjusted and/or borrowing varied (relative to its optimum for normal in-

come) by virtually the full amount of v. If v < 0, then in order to sta-
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bilize dividends the retention ratio must fall to

k¥

t! EY + lower order terms.
t

*
b =b + (1-b

In other words for moderate declines in income, the retention ratio would
change by an amount roughly equal to the complement of the normal retention
ratio multiplied by the percentage deviation of earnings from normal. For
positive income deviations the retention ratioc is expected to rise by a
somewhat smaller factor since some growth in dollar dividends is probable in
this case. 1In general the adjustment in cash and/or borrowing may be con-
siderably less than the income deviation, v, since the stochastic fluctua~
tions in investment opportunities may well be positively correlated with
those in income.

To the extent that the firm increases (decreases) its borrowing or
decreases (increases) its investment in response to income variations, sub-
sequent levels of earnings on equity will be affected: in the first case
by the increase (decrease) in interest charges and in the second by the
return lost (gained) because of the change in investment . The result is
0 initiate a new time path for earnings of the same form as {(3) but with
a different initial value. We have seen, however, that the target retention
ratio (6) is not dependent on the initial values.

Thus we expect the actual retention ratio to fluctuate stochastically
about its normal value as defined by (2}, in response to stochastic fluc-
tuations in income. Initially the movement will be in the same direction
as the income deviation, but in subsequent periods the retention ratio may
shift in the opposite direction in order to reestablish the target debt-

equity ratio or to carry out postponed investment.
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To the extent that random fluctuations in investment opportunities are
positively correlated with those in earnings, no further adjustment in the
retention ratio may be indicated beyond that induced by the earnings de-
viation. In that case the only effect of the investment deviation is to
reduce the concomitant adjustments in cash and/or borrowing. However,
when investment requirements above normal are not associated with earn-
ings above normal, the firm may react by increasing retention either in
the current period (to finance internally the additional investment) or
in subsequent periods (to return the debt-equity ratio to its preferred
level, if the initial adjustment took the form of an increase in borrow-
ing). Thus in some cases the retention ratio may fluctuate about its normal
level in response to random fluctuations in investment opportunities.

However financed, the departure of investment from the path (1) will
initiate a new time path for earnings of the form (3) but with a different

initial value. Again the target retention ratio (6) remains unaffected.

4. Empirical Results for Manufacturing Industries

We now attempt to test empirically the extent to which the observed
quarterly retention ratio for all manufacturing and for several manufac-
turing industries is determined by

(1) The "normal™ retention ratio, b:, defined as

EI
b = t

t EYt(1+L*)

(2) The ratio of actual to normal earnings, Yt/EYt; and
(3) The ratio of actual to normal investment, It/EIt.
The observed retention ratio may also reflect efforts to adjust the

current debt-equity ratio toward the optimal ratio in situations of dis-
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equilibrium, but no attempt is made here to account for this factor.

It is expected that long term sources of funds -- i.e. equity and
long term debt -- will be utilized to finance fixed investment and the
growth in net working capital. Some part of the growth in current assets
will normally be financed out of increases in current liabilities (especial-
ly accounts payable and current income tax liability) and so will have
little or no impact on dividend decisions. The relevant investment vari-
able for present purposes is therefore taken to be the sum of net fixed
investment and the change in net working capital. Correspondingly, the debt~
equity ratio is taken to be the ratio of long term debt to equity.

According to the theoretical argument presented above, the actual re-
tention ratio should equal b* in periods when income and investment are at
their normal or expected levels and the debt-equity ratio at its optimum.
When income is above (below) normal, it is expected, and fairly well esg-
tablished by existing evidence, that the retention ratio will be pushed up
(down} in the interest of limiting erratic fluctuations in the dollar
amount of dividends. To the extent that the unexpected profits may be
associated with above normal requirements for fixed and/or working capital
investment, some or all of the additional funds to finance such investment
will be automatically available and the effects on the retention ratio of
such investment deviations will be subsumed in the effect of the earnings
deviation,

When investment opportunities are above normal for reasons not asso-
ciated with abnormally high current profits,the additional expenditures
may be financed either by increasing retention or by raising the debt-
equity ratio above normal. To the extent that short term rather than long

term debt is used, deviations in fixed investment may be financed by oppo-
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site deviations in the growth of net working capital. In the case of ex-
tremely large investment deviations, new issues of stock must be recognized
as a fairly probable alternative method of financing.

There is some question of the direction of causation in cases where
a relatively large increase in net working capital is associated with a
relatively high retention ratio. It is pessible that an autonomous in-
crease in working capital requirements (or a desire to raise short term
liquidity ratios toward a target level) has been met by raising the reten-
tion ratio; but it is also possible that an increase in earnings retention
generated by abnormally high profits has led to a temporary buildup of
cash and marketable securities or a temporary reduction in short term debt,
in the absence of any corresponding increase in immediate requirements for
fixed or inventory investment. Then the deviations from normal of both
the retention ratio and the growth in net working capital are caused by
the earnings deviation. However, so long as the latter variable is inclu-
ded in the regressions fitted, there is no reason to expect significant
overstatement on this account of the impact of abnormal growth in net working
capital on the observed retention ratio.

Quarterly regressiong explaining the retention ratio were fitted over
the period 1951-69 for ail manufacturing and for ten manufacturing indus-
tries. Gross fixed investment data were obtained from the OBE-SEC series
on plant and equipment expenditures; income and balance sheet data were

taken from the FTC-SEC Quarterly Financial Reports for Manufacturing

Corporations. Some problems arise in combining data from the two gources,

since the coverage is not identical; and for three industries it was neces-
sary to substitute change in total assets (derived entirely from the FTC-

SEC source) for the preferred investment measure, net fixed investment plus



the change in net working capital (derived by combining data from both
sources). Conceptually the change in total assets differs from the pre-
ferred investment variable in that it includes that part of the growth

in current assets which is financed by a growth in current liabilities and
it may also reflect such factors as revaluation of long term assets or

the acquisition of stock in subsidiaries which are only indirectly rele-
vant to payout decisions.

Normal values for investment and earnings were estimated from simple
averages of actual values over the current and previous 11 quarters. Al-
ternative estimates from linear time trends based on the current and prev-
ious 19 quarters performed adequately in the case of earnings. However,
the bunching of fixed investment expenditures in such periods as 1955~57
was so pronounced as to require a much longer span than five years to de-
Tive reasonable estimates of normal investment from a time trend.

It is clear that neither of the measures used is more than a crude
approximation. Much better information than historical averages or trends
is available to corporations in projecting their requirements for long
term funds and presumably this is fed into payout decisions. One relevant
item is the percent of capacity represented by current operations. Some
attempt has been made to include a proxy for this variable in the regression
for total manufacturing.

The optimal ratio of long term debt to equity depends in part upon
the cost of debt (i.e. the corporate bond vield adjusted for the tax ad-
vantage of debt) relative to the cost of equity, and in part upon the need
to maintain a margin of unused borrowing capacity as a precaution against
contingencies. The latter depends in turn on a number of considerations

not likely to vary greatly in the short run: the standards of short term
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lenders; the degree of business risk; the management's tradeoff between expec~
ted return and risk. In the absence of changes in the corporate bond rate,
a 12 quarter average of the ratio of long term debt to the book value of
equity was expected to provide a reasonable estimate of the optimal ratio.
In view of the substantial variation in the corporate bond yield which
actually occurred over the sample period, this yield (Moody's series for
industrial bonds) was included as an additional regression variable to ac-
count for deviations from the historical capital structure of the optimal
financing mix for current investment. An attempt to substitute market for
book values in computing the debt-equity ratio was unsuccessful. Market
value of stock was based on relatively small samples within each industry
and gave implausible results when blown up to industry levels. Further-
more, the volatility of stock prices gave rise to what appeared to be un-
reasonable variability in our resulting estimates of optimal debt-equity
ratios.

Table 1 shows quarterly regression results for all manufacturing and
10 manufacturing industries. The normal retention ratio, with normal in~
vestment requirements based on an historical average of net fixed investment
plus growth in net working capital, is highly significant for all manu-
facturing and for petroleum, chemicals and paper. It is marginally sig-
nificant for iron and steel and machinery other than electrical. For
three other industries =-- motor vehicles, food and textiles ~~ a variant
of the normal retention ratio was again highly significant, with normal
investment requirements based in this case on an historical average of the
growth in total assets. For two industries, nonferrous metals and electri-
cal machinery, the normal retention ratio was unsuccessful though for the

latter a variant, with normal investment based only on the historical growth
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in net working capital, came close to significance at the 5 percent level.
The coefficients of the normal ratio are not large, ranging from 1/6 to 1/3
when the preferred investment measure is used. This confirms that our
empirical approximation is a rather crude proxy for the true target ratio.

The percent deviation of current income from an historical 12 quarter
average was highly significant for all industrieg, reinforcing the evi-
dence of earlier studies that stability in the dollar value of dividends
tends to be maintained in the face of transitory fluctuations in earnings
through adjustment of the payout ratio., The coefficients range from 1/3
to 1/2 for all manufacturing and for five of the individual industries,
suggesting an effect close to that implied by the stabilization of dollar
dividends (see Section 3 above). Coefficients of the income deviation are
moderately higher, about .6, for paper and iron and steel and considerably
higher for motor vehicles, food, and textiles,

The ratio of current to normal investment both in fixed and in work-

ing capital is significant for all manufacturing and for chemicals.

In the case of fixed investment, actual plant and equipment expenditures
for the current quarter were averaged with anticipated expenditures for the
next two quarters and the result compared with the historical i12-quarter
average. The poor performance of this variable for most industires sug-
gests that an abnormally high 3-quarter level of actual and anticipated
fixed investment does not have much immediate impact on payout decisions,
though some lagged impact may still occur. Nor does current payout policy
appear to be much ‘influenced by current variations in requirements for

net working capital. A later section investigates briefly the extent to
which investment deviations are associated with earnings deviations and

new stock issues as well as the extent to which fizxed investment deviations
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are offset by deviations in the opposite direction of the growth in net
working capital.

The corporate bond yield was significant only for all manufacturing
and for chemicals. However, when the dependent variable is replaced by
the ratio of retained earnings plus depreciation to cash flow, the bond
yield becomes significant for electrical and other machinery, textiles and
nonferrous metals. Considerable seasonal variation oceurs in the retention
ratios with a marked tendency for the fourth quarter ratio to be relative.y
low, perhaps reflecting the prevalence of special dividends in that quarter
and perhaps reflecting the tidying up oi earuings figures at the year end.
The fourth quarter dummy was significantly negative for all industries
except iron and steel, motor vehicles and textiles. 1In several cases dum-

mies for other quarters were also significant.

5. Effects of Depreciation and New Equity Issues

Two limitations of the Table 1 regressions give us some concern:
(1) measurement errors in the dependent variable may be correlated with
those in the explanatory variables, introducing bias into the estimated
coefficients and (2) error may be introduced by our model's neglect of new
equity issues. To the extent that the liberalization of depreciation al-
lowances in the sample period may have introduced measurement errors of
varying magnitude into depreciation as reported in the FTC-SEC data,
these errors will contaminate our measures of net income, retained earn-~
ings and net fixed investment. If the measurement error in depreciation
represents a fairly constant proportion of each of these derived vari-
ables, little damage will be done. If measurement errors are random, the
12~quarter averages of income and investment should be largely unaffected,

but the numerators of both the income and the net fixed investment devia~
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tion will reflect the error. Both the numerator and the denominator of

the dependent variable will be affected, but the numerator (being a

smaller number) will be changed by a larger percentage, changing the ratio.
It the measurement error changes significantly from one three-year period
to another with changes in the relevant tax laws, then the 12 quarter
averages of earnings and net fixed investment, and thus our estimate of

the normal retention ratio, will be affected. 1In all cases the effect
will be to bias regression coefficients upward.

To pick up the effects on the dependent variable of measurement er-
rors in depreciation, the ratio of depreciation to normal earnings was
introduced into the regressions. To pick up the effects of new equity is-
sues, which clearly reduce the need for earnings retention,given the level
of investment requirements, the ratio of the change in the capital stock
account to normal earnings was included in the regressions. Unfortunately
the latter variable, as derived from FTC~SEC data, reflects not only new
issues but also stock dividends and revaluations associated with mergers,
neither of which entail the inflow of additional cash for the financing
of new investment.

For all manufacturing and for three individual industries -- petro-
leum, chemicals, and paper -- the depreciation ratio was significant. In

and motor vehicles,
only two cases,paper, was the change in capital stock significant. For
petroleum, chemicals and paper all the other variables remain significant
and in the case of paper the correlation coefficient is significantly in-
creased. For all manufacturing, however, the fixed investment deviation
becomes completely insignificant and the normal retention ratio drops below
significance at the 5 percent level. The new regressions are shown in

Table 2.
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6. The Financing of Abnormal Investment Expenditures

The regression results shown above indicate that, except for the
chemical industry, the quarterly retention ratio is not explained to any
significant extent by the deviation of either fixed or working capital invest-
ment from its 12-quarter average, suggesting that such deviations are not to
any great extent financed by variation in the percentage of earnings re-
tained, It is then of some interest to investigate how these deviations are
in fact financed. Alternative sources of funds include abnormally high earn-
ings, reduction (or abnormally low growth) in working capital, and new eguity
issues.

A rough indication of the relative importance of these alternative
sources may be obtained by regressing the fixed investment deviation against
the earnings deviation, the working capital deviation and a variasble (des=
cribed in the previous section) reflecting new equity issues, in addition to
the retention ratio., Care must be taken in interpreting these regressions,
however, since the direction of causation is not always clear. A multiple-
equation model, fitted by methods other than ordinary least squares, is more
appropriate in this case than the singlie eguation model used here. When
earnings are above normal,this may provide the motivation as well as the
finencing for abnormally large fixed investment, so that the earnings devis-
tion may be considered & true causal variable., If requirements for working
capital investment are abnormally high, this may force a postponement of
fixed investment and thus serve as a causal variable. But if low fixed in-
vestment requirements lead to a temporary bulld-up of cash items or if high
fixed investment requirements are met by drawing down liquid assets accumu~
leted in anticipation of such needs, then the causation works in the other
direction. New equity issues or an increase in the retention ratio are

more plausibly & result than a cause of abnormsally high fixed investment.
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Since large fixed investment projects frequently involve expenditures cover-
ing several quarters, the lagged fixed investment deviation was also included
in the regressions, with the effect of raising the significance of the other
varlables,

With similar qualifications, the working capital deviation may be re-
gressed against the earnings deviation, the fixed investment deviation, the
new issues proxy and the retention ratio, Results of these two sets of re-
gressions are shown in Tables 3 and 4 for those industries for which a sig-
nificant degree of explanation could be cbtained,

The deviation of earnings from normal is significant in explaining both
the fixed and working capital deviations for all menufacturing and for chemi-
cails, It is significant in explaining the fixed investment deviation for
three other industries,

The retention ratio contributes significantly to both investment devia-
tions for all manufacturing. It contributes to the working capital deviation
for four of the individual industries,

The change in capital stock contributed to explaining the working capi=-
tal deviation in two industries and, when lagged one quarter, to explaining
the fixed capital deviation in one industry. The working capital deviation
is significant in explaining the fixed investment deviation in all manufac-
turing and one industry, while the fixed investment deviation is significant
in explaining abnormal changes in working capital for all manufacturing and
two industries.

Thus it appears that deviations of earnings from normal are the most
important source of financing for fixed investment deviations, while working
capltal deviations are to a moderate extent associated with variation in
the retention ratic, though the direction of causation is not clear, There

is also some suggestion that abnormally high fixed investment is financed by
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reduction in working capital, though this may in part reflect the use of
liquid assets accumulated for this purpose through past earnings retention,

borrowing or new stock igsues.,

7. Summary and Conclusions

A theory is developed that, apart from stochastic fluctuations in in=-
vestment and earnings about their growth trends, the optimal retention ratio
for most firms in most time periods iz & simple function of investment Op-
portunities, earnings and the preferred debt-equity ratio, If the growth
rates of investment and earnings are different, this short-run target ratio
will change gradually over time, approaching a limit which depends in a
specified way on the tax rate, the growth rate (which now becomes egual for
investment and for earnings), the average return earned on new investment,
the corporate bond yield and the preferred debteequity ratio,

The empirical analysis indicates that for manufacturing indusiires
the actual quarterly retention ratio fluctuates about the "normal" or short-
run target (based on l2-quarter averages of carnings, investment and the
debt-equity ratio)} in accordance with deviations of net income, and occa-
sionally with deviations of fixed or working capital from their normal values
(based in each case on 12-quarter average). The normal retention ratio is
significant for eight of the ten mamifacturing industries. The deviation of
income from normal is significant in all cases and 1s in the direction, and
in most cases of about the right magnitude, for maintaining dividend stabil-
ity.

Deviations of fixed investment are positively correlated with the de-
viations of income from normal and these apparently provide much of the re-
quired financing. There appears to be little dependence upon simultaneous

changes in the retention ratio to finance fixed investment deviations. There
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is some positive correlation between deviations of working capital investment

from normal and the retention ratio in the same time period, but the direction

of causation is not entirely clear,
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FOOTNOTES

*Professor of Finance, University of Pennsylvania. The author wishes to

thank the Rodney L. white Center of the Wharton School for financial support.

1. There may be a range around the optimm over which the firm's
capitalization rate remains constant for all practical purpeses
(i.e., within the limits of accuracy of any available mesgure-
ment technigues).

2. For a discussion of these considerations see Alexander A. Robichek

and Stewart C. Myers, Optimal Financing Decisions, Prentice-Hall,

1965, pp. 4Orf; Nevins D. Baxter, "Leverage, Rigk of Ruin and the

Cost of Capital," Journal of Finance, September, 1067,

3. Over one-fourth of the dividend Paying sbockholdings of individusls
reporting occupation in a large sample based on income tax data
were attributed to retired persons and others (e.g., housewives)
not in the labor force. See Jean Crockett and Irwin Friend, "Char-

acteristics of Stock Ownership," Proceedings of the Business and

Economic Statistics Section of the American Statistical Associstion,

1963, p. 157.

L, Even in this case the stockholder may well prefer to pay capital
gains rather than income tax, since the achievement of rortfolio
balance may be deferred if the market is unfavorable and in any
event the stockholder is fairly well hedged since he will be buying
and selling simultaneously.

6. The reluctance of firms to cut dividends is, of course, well estab-
lished empirically, This reflects not only the considerations just
adduced but also the fear of generating unfavorable expectations ag

to future profitability.
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Since a high rabe of change in dividends mey be disliked sven if
the marketl is indifferent to the level of dividends, payoub
maey be held to some level less than 1C0C per cent if the over-
pricing of equity is expected to be temporary. The decision
rule for dividend policy will then be modified by this consider-
ation, becoming somewhat more complex than that stated in the
text. If there is 3 maximum payout above which management does
not wish to raise dividends in the light of long run consider=-
atlions then payout should be set st this maximum.
More precisely, the market price should be affected only indirectly,
via the reduction in profitable future investment apportunities
associated with a relatively high cost of capital, This again is
an effect of growth potential rather rhan payout policy per se and
would only be exacerbated by an increase in payout since dependence
on still higher cost alternative sources of financing would further

reduce the volume of profitable future investment.



