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Corporetion Dividend Payout Retios and Target

Ratios -- Their Significence and Determinatiomt
vy Stevens

This peper attempts a theoretical and empixlcal investigation of a
widely knowg important, but somewhat ignored variasble, the corporate dividend

Payout ratio.¥* The peyout ratio has long Leen s useful tool of corporate

* By "payout ratio” I mean the percentage of net earnings after taxes and
breferred dividends paid out to the commuon shareholders in the form of dividends.

analysts, and recently, in a model developed by Jchn Lintner,# a related form

% See John Lintner, "The Determinants of Corporate Saving," in Savings
in the Modern Economy, eds. Heller, Boddy and Nelson (University of Minnesota
Press, Minneapolis, 1953), pp. 235-255, and Lintner , . "The Distribution of

Incomes of Corporations among Dividends, Retained Earnings and Taxes,"
American Econamic Review, May, 1956, ppe 97-113.

Lintner's model of the dividend decislon seems to be the best of all
those so far tested., Regression equations estimated using it £it the empirical
data as well or better than any other (p.25 of the article in Savings in the Modern
Economy). The model, fitted to pre-World War II data, has predicted post-ver
dividend levels significantly better than other formilations proposed by
Tinbergen, Dobrovolsky and Modigliani., (ppe. 110-111 of the AER article). Also,
its assumptions are well grounded in reality (pp. 98-103 in AER).

has assumed a basic role in the process of dividend determination. Still, in
both contexts, the most significant aspects of its behavior have not been
rigorously explained. First, there are the great firm-to-firm differences noted

in the observed payout ratios of American corporations; the persistence of these

* The author is greatly indebted to the Department of Economics at Yale,
the Cowles Foundation for Research in Economics, end many of their members.

This paper wvas presented in preliminary form to the Department of Econmics 88 e
Senior Honors Thesis toward the degree of Dachelor of Arts. The subsequent
revisions were financed by the Cowles Foundation and guided by members of its
staff. Of the many individuvals who have contributed to the final form of this
study, the author, in particular, would like to thank Professors Alan Manne and
Harold Watts. They have given much time and more than a few ideas in supervising
the various parts of this research.
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differences imply causation by more basic factors, Heretofore, this question
has been attacked only in rather loose fashion by stock analysts and corporate
firance experts.* In Lintnar's model, 2 long run, uncbserveble peyout ratio ~-

* The standard procedure is to lay down & number of rules as to how firms
do or should act under certain circumstances; in no cases have I seen any
attempt to prove the descriptive rules or to tell vhich are generally operative
in the economy. See, for instance, Richards C. Osborn, Corporation Finance,
(Barper and Brothers, New York, 1959), . 463-472, and J, F, Bradiey,
Fundamentals of Corporation Finance, {Bhinehart, New York, 1959), rp. 278-28k,

the target ratio -« becomes & fundamental element, As with the cbgervalle forms
above, Lintner assumes its determination by more basic considerations;®*but

#%  John Linitner, AER reading, p.lO%

agaln, the mature and importance of these factors is spelled out only in the
most general waye.

The objectives of this paper are twofold: first, we shall try to eatimate
the determinents of an objectively defined estimate of the target ratio used so
fruitfully by Lintner., BSecond, it is hoped to critically examine some of the
basic agsunptions of Lintner's model associamted with the target ratio., Initially,
a number of hypotheses concerning the determinants and nature of the target ratio
are presented, As a test of these hypotheses, multiple regression equations have
been fitted from SEC date, using the proxy observed payout ratic as the depenient
varizble, Data have been collected from a small sample of Iindustrials and
utilities over two five year periods: 1946-50 and 1954.58,
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I.Linmer‘slﬁodelandthePlaceofthemrgetandPa_{outRatios

The nature of the firm's dividend declsion, as proposed by Lintner,
is as follows:

1. The main question posed by the menagement of en enterprise with a
history of previcus dividend decisions is, should the present rate be changed?#

* Ibid., Ds 99

Thus the true dependent veriable in this decision-making process is the change,
if any, in the exisiting rate -- not the absolute level of the rate,

2+ The primary factor determining whether the current rate should be
changed is the level of net earnings.#* et earnings is, of course, the funds-
mental long run constraint on the average level of dividend payments. Also,

o Ibid., p. 99

it is assigned predominant weight in the anmual or quarterly process of dividend
determination because mansgement believes it to be (1) an important guide to
policy in its own right and (2) one of the few veriebles that stockholders

watch closely and use in their celculations of what the dividend rate should he,¥HHE

i Todd., p. 100
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3« 'The ideal relationship between dividenis and earningsis postulated
for the fira by the target ratio. This is the idesl payout ratio toward which

the fim aims its policy over the long run.* In his field investigations,

* Ibid., ps 102

Lintner found that most flrms had explicit target ratics that they tried to
approximate, or that they acted as if they did. ¥ He notes that, like observed

2 Thid., p. 102

payout ratios, these targets vary widely from firm to firm -=- from 20% to 80%. s

bl Ibid., p. 102

L, To eliminate widely fluctuating dividend rates (which wersalmosi
universally deemed undesirable), the firm generally changes the dividend rate
only vhen the change in earnings is felt to he fairly permanent, and then only

by & fraction of the ideal change indicated Ly the target ratlo.¥é Thusg two

#H Tbid., p. 100

things can cause the actual peyout ratio for a period (say a year), to remein
above or below the proportion dictated by the target: the belief that a change

in earnings is not permanent (which, of course, could not persist for maxy peridig),
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or the fact that the target ratio is approsched only incrementally after s
change in net earnings. This incremental fraction by which the firm adjusts +to
any change, like the target ratio, varies between individual firms,

The model can be summrized by a standart lag adjustment equation as
below:#

8Dy = ¢ (s Py =Dy (g ) (1)
vwhere ADi't = the change in the dividend rate decided upon by the management of
the "1"th firm at time "t",
Pit = net common profita of the above firm.
Di('i:——l) = total dividends of the firm in the previcus period, "t~1".

r, = ‘the target ratio of the "i"th £irm; eince this ratioc is assumed
to be independent of time, no time subscript eppears.

c, = the speed of edjusiment factor for the "i"th firm, alsc independent
of time,

Thus, as sumarized sbove, the actual change in the dividend rate (‘mit) will
be a fraction (ci) of the ideal change (’11’11;'”1(1:-1) Je This ideal change is
found by calculating the ideal dividend rate (the target ratio times the actual
level of earnings) and subtracting the actual dividend rate of the previous
By substltuting Dit-Di(t-l) for AD,,, equation (1) can be transformed
to the following:
Dyg = OyTqPry + (2meg)Dypy 4 (@)

Thus total dividends in any period "+" can be expressed as a simple function of
profite in "¢" and dividends in "t-1",
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By summing equation (2} over all the firms (i) in the economy, a

similar aggregative expression can be derived,

D‘t = B.Pt + bD('b—l) (3)

In testing his model, Lintner fitted an equation of spproximately this
form to aggregative data for the yeers 1918-kl and various subsets of this
span, As 1s noted sbove,¥ this two variable regression equation does an

excellent job in explalning dividends for the total pericd and for individual

* Sec footnote ##* p, 1 of this paper

years during and after the period. This caused Lintner to conclude that what
might Le called the economy's target ratio (a/(1-b) in equation (3) ) and speed
of adjustment (1-b) must remain quite constant over time, regardless of how
increments of profits are added or subtracted from the individusl firms making

up the aggregate.¥* In all cases the calculated parameters were close 1o the

% Lintner, Savings in the Modern Economy, p. 252.

following: ¥¥%#

D't = 352.3 + -15 Pt + .TO D("b"‘l)

#ie Lintner, AER, p. 109

Thus r (for the economy) = ,15/.30 = .50 and cf = ,30.
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Some Implications

At this point, certain facts about this model, intimated earlier, becoms
quite clear, First, even if one assumes the precise validity of Lintner's model
and equations, it is still the fact that much about the dividend behavior of the
firm and economy is left unexplained, The target ratio and speed of ad Justment,
which directly enter into the process of dividend determination, sre themselves
assumed to be determined ocutside of the system. Second, despite the existence
of these unexplained factors, the predictive effectiveness of the model is not
hinjered -- providing these factors remsnin constant over time, This qualifica~
tion is necessary for the individual firm in the f£irm model, and for the economy
a8 a whole in the aggregative models, Such an assumption is, to say the least,
swprising. If 1t is hypothesized that the target ratio is in some wvay a
function of other varisbles ( and Lintner acknovledges this*), then it should

* Ibid., p. 104

be expected to vary over time. Nothwithstanding the implausibility of the
conatancy assumption, it is supported by all of Lininer's published results:
his aggregative equation explains all data well, and on the firm level, inter-
view date imply that "once established the terget payout ratio and the standard
speed of edjustment were adhered to with little deviation over extended periods

of time." #% These possibilities have been investigated in the empirical

** bid., p. 105

research that is presented dbelow.

The model also ylelds a nunber of points important for the measurement
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of the target ratio. It becomes obvious that the observed payout ratio for a

single period will usually be a poor epproximation of the target. Because of

the practice of lagged adjustment of dividends, the short run observed payout
ratio is, to an appreciable extent, a function of the fluctustions in net
earnings, OCne would suspect that a better spproximation of the target ratio
would be obtained by calculating an average observed payout ratio for a number
of years: tgi Dit This,== for several reasons: if the firm's earnings

P

2 P

n
171t

do indeed fluctuate arcund some central or slowly increasing level (rather than
exploding upward or downward), then over a number of periods these finctuastions
could be expected to wash out; also, ah ancmalous payocut ratio in one period
would be given much less weight in an average ratios It can, in fact, be showm
that, glven rather realistic constraints on the relative size of earnings in

any one period, the average peyout ratio approaches r, +the filrm's target ratic.*

i

* See Appendix A

For the above reasons, the target ratio has been approximeted in the
empirical analysis by an average payout ratioc. This average was calculated in
all cases for a period of five years. It 1s not maintained that this proxy
variable will closely approaech the target ratio under all circumstances: the
time perlod mmy be too short. Rather the cholce of a five year time period
is a compromise among a number of imperatives: the span must be long encugh to
allow fluctuations to wash out, but not so long that fundeamentsel relationships
can, or are likely to change. Finally, an aim of the research wes to compare

results for two distinet post-war pericds; there are not that many post-war
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Yeers available to allow the construction of longer term averages.

1I. Some Hypotheses and Empirieal Variables

We return to the basic question initially posed: what are the determinants

of the target ratio? Lintner mentions a mwmber of possible factors*; so do

* Lintner, AER, p. 104

many writers on the subject of corporate finence.¥* Unfortunately, however,

¥*  See footnote ¥ p, 2 of this paper

little of this 1s more than a mere ligting of considerations that, given
certain circumstances, could or should affect the payout ratio. To my knowledge,
none of these descriptive or normative considerations have been tested against
empirical data. Consequently, there is no saying which are false, which are
true, or which take precedence when & number are operative. Below are listed
some of the most frequently mentioned and/or most promising factors that might

perceptibly affect our dependent varigble,¥¥¥

e Most of the following considerations are llsted in numerous sources;
footnotes will be used only vwhere the factor is novel to a particular source
or person.

A. Pactors Dealing With the Growth of the Firm

1. The greater the actual and projected growth of the firm{defined as
growth in sales or output), all other things being equal, the grester will be
the firm's need for financial resources -- for fixed investment, working capital,
ete. All other things bLeing equal, a faster growing firm would be expected to

retain more earnings for reinvestment, i.e., its payout ratic would be lower
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than the firm growing more slowly.

2. The greater the variety and magnitude of alternative sources of
funds - high depreciation and profit flows internally, and attractive borrowing
or financing sources externally - the greater will be the tendency for a firm
to pay out a high proportion of its earnings in a given growth situation; or
vice versa for a firm vhich must finance its total expansion through meager

Internal sources,

B, Factors Dealing with Firm Liquidity end Cyelical Stability

3» A firm, like an individval, has a number of reasons for demanding
end assuring an adequate level of cash or other liquid balances at any particular
time: to cover its transactions needs; as a precaution against unforeseen occur-
ences; and as a fund for future iavestment (it may be speculative or Just a
build-up for future asset addition). The more secure the firm's liquidity
position relative to its needs, the more it can efford to distribute from

that ultimate source of ligquidity, earnings.

C. TFactors Dealing with Firm Profitability

he Tt can be maintdined that, under certain circumstances at least, a
firm promoting the better interests of its stockholders will tend to pay out
a percentage of 1ts earning lnversely proportional to the rate of return on

the stockholders! capital.* This optimal policy can be justified in common

* I am indebted to Professor Alan Manne for this point and for the proof
that appears in the Appendix.

senge terms: the higher the marginal rate of return on invested capital, the
greater will ve the yield of reinvested earnings in future dividends and

increased asset value; up to & certeain point, this increased flow of future
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dividenis more then offsets the loss of utility incurred in waiting, Do firm
really favor the stockholder's interests in this manner?

D. Fectors Dealing with the Iaw

5. 'there are broed limitations placed on the firm!'s gbility to pay out
dividends by state and Federsl lsw.* Section 5351 of the Internal Revenue Code,

* See, for example, Eradley, op. cit., p.282

for instance, penalizes retentions deemed to be motivated solely for the
purpose of escaping income taxes, Also, provisions in the terms of prior claim
securities often broedly limit the amount and percentage of dividends ‘that can
be paid. It would seem that the constraints to the payout ratioc posed by the
law do not often affect large, widely held corporations; in so far as can be
determined, they have not influenced the pollicies of the pirms studied below;

this is desirable, for such an influence is bardly measursble.

E. Manggement Biases and the Nature of the Stockholders

6. Indubitably the target ratio is to some extent a function of the
proclivities of menagement and their interpretation of the relevant facts, The
mansgement!s estimates of the charscter and desires of the stockholders can also
affect the finnl target ratio. Its confidence in the reliabillity of the firm's

accounting figures and projections is likely to be ancther factor.

The Enpirical Varisbles

For this paper, in addition to the approximated target ratlo used as the
dependent varisble, five empirical variables were constructed and used in the

regression equations. It is hoped that they measure vemious aspects of the
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first three groups of hypotheses presented asbove ~= factors dealing with firm
growth, liquidity and profitability. That a mumber of potentially important
determinants of the target ratlo are neglected in the empirical research is the
fault of the limited scope of this paper and the author's inability to devise
edequate variables. It seemed, for example, very difficult to measure inter-
firm differences in mansgement bias, the effects of the law, and the availability
of outslde gources of finance - notwithstanding their admitted importance,
Efforts were made to minimize or hold constant the effects of these immeasurables
in the selection of the sample.

1. The veriable G, the firm's percentege change in sales, was used as &
composite measure of the firm's growth rate and prospects over the five year
period studied and the near future thereafter. The absolute change in sales was
calculated by finding the difference between the pesk sales level attainsd during
the selected period and a base sales level, this latter a two or three year averw
age sales level for the years at the beginning of the period. An averaged base
was employed to allow for the unusually poor years due to depression or post-war
converslon often found at the beginnings of both periods studied. The variable,

*
for each of the periods, was of the followlng construetion:

* The following abbreviations are used throughout:

D: common dividends for the year period
DP: preferred dividends for the year pericd

+ e

Dep : Depreciation for the year period

8 : total sales for the year period

Dk. : book value per comumon shere for the year

Int : interest payments on the funded debt for the year

A : total assets for the year

E : total common earnings after taxes and preferred dividends for the
year period.

Numerical subscripts refer to the year; "high" used as a subscript in

the varlable G stands for the year of peak sales.

ED-QO\\HJ—"UJ no ¥

pYe)
.
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Shigh -1/2(% + Sy¢)
1946 = 50 G = vhere the high year is later than 1947.

1/2(811_5 + s%)

Sy1gn ~W/3(85p + S55 + 85
where the high year is later

1954 - 58: @
1/3(552 + 8z + Sslp) than 1955.

Varisbles of this basic formlation are not wicommon in the literature of
economic researchs At least one has been shown to be significantly correlated

to actugl investment expenditure or filrm growth¥® -« presumably because of the

# TRobert Eisner, A Distributed Lag Investment Function, Cowles Foundation
Paper No. 143, De 19.

acceleration principle. As well, it is possible that (G also reflects expecta-
tions for the future and future investment plans.¥®* According to the growth

hypotheses outllned ebove, then, one would expect a negative relaticn between

#%*  FEisner, for instance, hypothesized that investment in time period "t" 1s
a linenr function of sales changes in the series of years previous.

G and the approximated target retioc.

Ag for most of the variables developed for this analysils, it mist be granted
that G 1s a "rough" measure, First there is the consideration, ususlly confirmed
by statistical tests, that the variable is most closely correlated to growth for
firms that are already near capacity; for those with a degree of excess capaclty
at the beginning of the period, a large increase in ssles may be necessary for
eny effects to be transmitied to financial plans or the target ratic. Also,
increased sales levels caused by price changes will not be related to firm

growth -~ at least that caused by the accelerator. i
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##* (Preceding page) Of course it is possible that in this case the varisble
would measure the impetus given to growth by the inflationary business situation.
Another dravback of G is that it cannot measure expansion induced by new teche
nology or wholly new cpportunities where pest sales are not & factor.

2, Two variables, Pl and P2, were designed to reflect different aspects of
firm profitability:

5 5
W21 Bt &1 (Et +Dp, + 45 In'l:t)
P, = P.=
1775 o 2 5
2 Ty 1 Ay

"t" varies from 1946 -~ 50 and 1954 ~ 58 depending on the
period umder investigation.

PJ. was expected to memsure the average rate of return on ‘the common share-

NN
holders' equity; F, . merginal rate of return on an additional unit of investe

ment in the firm, vwhether from retained earnings or any other source,#*

* The variable P, measures the present total flow of funds over costs per
wnit of total costs.

There are distinctions between the two variables that, 1t was thought, could
be significant. First, the average rate of return on eguity capital is influenced
by at least one factor not related to the actusl flow of profits -~ this is the
degree to vhich the firm has "traded on 1ts equity"” or "levered" its equity., If
the margingl rate of return is greater than the rate paid to bond holders or
lenders, then a firm can increase the average rate of return on its equity capital
by borrowlng or floating bonds,

Both variables are subject to influences that may reduce their ability to
measure the concepts stated, Price level changes may cause distortions. Bock

value and part of total assels are stated in terms of historical costs; if past
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price levels were considerably different from those of the present, the velues
for the variables could be substantially overstated (vhere higtorical price levels
were lower) or understated (vhere said price levels were higher)s It was felt
that, In the first period considered especially, historical costs were probably
considerably below the then present levels. However, no simple deflation of the
absolute levels seemed promising.* Also, for Pa to accurately measure the
marginal rate of return, it must be true that the average rate of return (after

%  Professor Ralph Jones of Yale Unilversity advised me that It would be very
hard indeéd to get true values of firm proflitabllity by using any simple price
deflatorss He pointed out also that profit figures are often distorted, not
only by price changes, but also by the different accounting practices followed
by different £irms,

texes) of an extra unit of invested capital is equal to the merginal, and that
each unit of total assets 1s balanced by & unit of invested capitel or funded
debt. Usually this latter asswmption 1s not true, for a portion of tctol assets
is balanced by current liasbilities; thus, the measure probably understates the
real merginal rate of return. Despite these methodologleal difficulties, P2 was
used in the regressions and produced encouraging results.

Each profitability varisble was tried in inverted form (using the reciproeal)
in addition to the simple form expressed ahbove. This was done to distingulsh be-
tween a possible inverse relationship with the payout ratlo (as hypothesized on
page 10above) and a negative one.

3. The fiml two varisbles, L, amd L,, were constructed as alterative
measures of the liquidity position of the firm, Each reflects an aspect of the

everage relative level of liquid funds flowing through the firm.

S 5
- -bél (Et + Dept) _ 't-—-z~1 Dept
g ) to 5
1 Ay &1 A
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It was hypothesized that the larger these liquidity flowe relative to
the size of the firm (and therefore, presumably, to its needs), the more liberal
a firm could afford to be in distributing dividends, Thus a positive relation
was expected between these varisbles and the payout ratio.

It might be noted that ligmidity is not merely a question of flows; it
is also a stock concept megsursble at any point in time. No stock variables
have been used in this astudy, for it was thought quite possible that the effect
of the measure might be thrown off by time lags. A high stock of liquidity
night indeed lead to an increased target ratio and increased distributions; this
in turn might lead to a lower level of liquidity because of distributions; over
‘the five year period, then, the relative level of liquidity might be rather low,
and the target ratlo high, despite the direct causation. Flow variable would
not be affected by dividend distribution in *his way; the average level of
profits and depreciation is not lowered by increased distributions -~ except
possibly through & reduction in investment which would produce new profit and

depreciation flows,

ITI, The Semple and Methodology

The primary goal of the empirical amalysis was to determine the degree to
vhich the varying five year payout ratios of a selected sample could be accounted
for by the limited number of variables introduced in the previous section, In
connection with this aim, a number of regression equations were estimeated using
D/P (the five year average payout ratio discussed above) as the dependent
variable, These regressions have been estimated for two samples of firms,
representing the utility and industrial sectors of the econouwy; as mentioned,
two pericds were used - 1946-50 and 1954=-58,
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The sanmples are not randomly chosen, nor large. Despite these limitations,
it is hoped that the mature of the samples will permit at least some positive
statements to be made concerning the questions originally posed. For the
irdqustrial sector, 29 of the 30 firms meking up the current Dow Jones Industrial
Average were selected for study; the utility sample is comprised of 13 of the
15 firms of the similar Dow Jones Utilities Average.* The firms in the Dow Jones

* The three firms eliminated were A.T.& T. in the industrial sample and
Niagara Mohawk Power Corporation and Public Service Electric and Gas Co. among
the utilitles, The former was sxcluded because it was felt that it could not
really be considered a good example of an industrial corporation., The latter
two were elizinated becanse of ddficiencies of information,

Averages are relatively large, well established, and noted for a large group of
common shareholders. It was assumed that these characteristics would help evoid
the inclusion of flrms whose payout ratics were the result of special or
immeasurable circumstances, such as those vwhere dividend policy wes dictated or
perceptibly influenced by a small group of controlling stockholders, the law,
or by the special mature of the firm, As well, the use of the Averages promised
a8 group of firms that was decldedly varied as to industry, and vhich, in total,
accounts for a sizable part of the economy's aggregate earnings and dividends.
Two distinet periods were used for a muber of reasons, Primrily,
this was necessary to test Lintner's hypothesis thet the target ratios remain
roughly constant over time. Also, by such a two period analysis, it could be
determined vhether the explanitory regression equations remsined invariant over
time,
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Ive The Empirical Results

A, Industrials: 195458,

The behavior of the firme in the industrial sample, as messured by ocur
six parameters, veried widely during the 195458 period. A comparison of average
values with those of 1946-50 show this to be a perlod of somevhat lower profita-

bllity, much more moderate growth, and decidedly higher payocut ratios.

RELEVANT STATISTICS FCR THE INDUSTRIAL SAMPLE: 195hk-58.

1

f Variaule Mean o Range |
Bfr .6 ar r (:37, 1.28)
z 03621 (=01, L53) ]
26l o6, (w02, 21)
P .o 035 (018, +16)
_h A3 .ok (.03, .21)
Lo OU3  l2L (4005, «10)

Preliminary regressions were fitted using G and each of the four
possivle forms of the profitability variables. In every case the signs of the
parameters were predicited by our previous hypotheses, However, the profitabliity

measureg alone were significant,* showing e remerkable increase in significance

* A sltandard "t" test wes perférmed to debtermine the significance of the
regression coefficients. An "F" test was used on the multiple correlation
coefficient. Significance at the 5% level is indicated by one star (*) beside

Ra or the indiceated paremeter. A double star indicates significance at the
1% level.
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with the use of the reciprocals.

D/P = 825" -,1076 ~1,35P" (1)
'085 Ololl' -661

Ra = .214*

D/P = J765 " -1106  -L.AAE, (2)
.08k 108 50

B = o167

D/P = oh72** '-02% +0015P11** (3)
.05 077 002k

RE = 0576**

D/P = .m“ ".0179(3 ‘1".0129P51H (h)
»059 «083 -0038

P = .505%*

( In these equations single asterisk superscripts on estimates denote
significance at .05 level, double asterisks denote significance et ,OL)
Despite the slightly gremter significance of P;_l in the preceding
equations, Pél vas chosen on the basis of its overall performence to be the
profitability variable used in all regressions for the testing of the liquidity
neasures, The following were fitted using Ll and L2 :

D/P = b2k 0093  +OLRE;YT w3TML, (5)
085 +085 . 0028 1.17
RE = -527**
1%
b/P = ,238 =+0356G  +,01TLF, +Le17L, (6)
.128 .08 003k .66
- .579** (sigs at 100 level)

Thus for the industrial sample in the 1954-58 period, it can first be
sald that the observed payout ratios were significantly correlated with a
nunber of variables reflecting profitability considerations, and to some
extent, one variable (Ll in equation 8) reflecting liquidity considerations.
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The most successful regression, (6) above, succeeded in explaining 58% of the
variance of the dependent varlable.

In every case the independent variables had signs thet confirmed our
previous hypotheses; however, the variables were of varying explanatory ability
and their coefficlents of varying significance., As noted, the profitability
mesgure - usually represented by P'e'l - wes by far the most significant variable
used., It consistently had regression coefficlents significantly different from
zero at the 1% level. The coefficient of L, used in equation (6), spproached
significance at the 5% level. The use of this liquidity measure added spproxi-
mately 5% to the explanation of the variance of the dependent variable. (See
the difference between K- in equations (4) and (6) ).

G end L? s while exhibiting the predicted signs, were not of explanatory
gignificance. It may be that the empirlcal varlables did not adequately reflect
the hypotheses which they were supposed to measure; In the case of L2 this
seems poasible in the light of +the better performance of Ll' In the case of
G 1t seens posslble because ¢f the decidedly more significant resultis reported
below for the 1946-50 period. During this period of faster growth and greater
yressure on capacity, it is quite likely that G was a better indicator of

growth prospects.

B, Utilitles: 1954-58

In both pericds considered, the firms making up the public utility
sample exhibited much more homogeneous behavior than their Industrial counter-
perts; ths standard deviation and range of most of the variables were considerably
smller for the utilities. It will also be noted that, between the two periods,
the behavior of the utility sample itself wme much more inveriant, These
phencmena were not unexpected; there is much greater homogenelty among the
individual firms in the utility sector, and the firms are noted for their relative
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stability.
Relevant Statistics¥® for Utility Sample: 195458,
Variable : Mean | o ; Range E
D/e | .67 {.077 | (.53, .77)
- i
6 | .52 !.22 (.27, .86) |
i
! P, ¢ .0 | .03 (.074, .20)
‘ P, ¢ JOhh ! ,007L | (.033, .058)
V i i
L, .06l | .06 (.035, .096) |
* was not caleulated for the utility sample; when attempted for the

earlier period, the values were extremely small end showed little varisbility,
After considering that liquidity flows would probably be less significant for
the utilities because of their greater gtabilily and smaller relisnce on
internal funds for investment, it wes decided to drop L,.

The most striking characteristic of the industrial regressions is
repeated in the results obtained for the utilities: the profitability measure is
again by far the most significant explanntory varisble. Of the four possibilities,

P2 and its reciprocal were of the greatest explanatory ability, each producing
highly significant results:
D/P = 105" =016 -8.49R,"" (7)
09 +OT1 2.22
B = 66
D/P= .201" -.0uG +01658, 1" (8)

0126 QOTLL -Ool”'l'
Re. = .65**
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Once again the growth varisble, though consistently negative in sign, is of
insignificant explanatory ability. Still, on the basis of the profitability
varisble glone (virtuslly), 66% of the variance of the dependent variable can
be accounted for.

The addition of the liguidity measure does nothing to improve the £it

or significance of the equations.

D/P = J33% =0l +.OLISEy  -a320L (9)
22 OTT «006 L.33
R = J654%

Rather, the sign of the liguidity variable is contrary to that hypothesized,
the miltiple regression coefficient is litile changed, and the general
signifieance of the results 1s reduced,

Thus for the 195L-58 period, only the profitebility verisble is signifi-
cantly related to the payout ratios of the utility sample; contrary to the
results presented for the industrial sector, no other measure even approaches
statistical significance. What bas been offered in the way of explanation
for the failure of G in the industrial case 1s also applieable here. A
possible reason for the insignificence of Ll can be found in the nmature of
the public utility; because of their greater overall etability (in revemue,
profit and liquidity flows for example), and greater reliance on external
sources for capital, the utility would be expected to have a considerably
gmaller preceutionary and (perheps) investment demend for cash balances and
liquidity flows., Thus, their actions could be expected to be more indgpendent
of liquidity considerations.

Despite the signiflcance of only one variable, the overall results are
quite significant; 1n fact, 10% more of the varlance of the payout ratio is
accounted for in the beat utility regression than 1ln the best for the industrial

sector, This difference is not statistically significant, but at least suggests
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the validity of the hypothesis that utilities are subject to furor constraints than
industrials in the formulation of dividend policies, and especially, target ratios,

Co Industrials and Utilities: 1946-50,

As indicated above, for the industrials, 1946-50 was a period of greater
relative growth and profitability and lower payout ratios. Except for a slightly
increased average growth rate, the behavior of the utility sample remained essenti-

ally unchanged.

Relevant Statistics for The Industrial Sample: 1946-50

Variable 3 Mean = o { Range
D/P S0 |l (.32, .86)
G‘ .82 .58 ("'.ll, 2.32)
! i
P ‘ A7 | J064 (.06, .29)
T’ P, W11 | 2032 (.05, +17)
I, 13 .ok (05, .21
1, 2032 4 016 | (,005, .07)

Relevant Statistics for The Utilities Smmple: 1946-50

Variable - Mean , o : Range
/P KRN~ MM (3T A )
N A5 (029, .85)
|
o .10 037 | (056 .17)
| P, 036 »0080 (.028, .052)
—}-
L, : ~Ol5 016 | (.035, .072)
! i
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The overall regression results for the industrial sample were considerably
different and definitely poorer than the 1954-58 period., Multiple regression

coefficients were uniformly low and insignificant.# Only one varieble, G,

¥ Two regressions, using all the independent variables mentioned above along
with an asset: sales ratio, produced multiple regression coefficients of .53
ond «39. However, except for G the significant parameters had signs unexplain-
able by our previous hypotheses.

consistently showed the predicted sign and any statistically significant coeffici-
ents.

In no case was any form of the profitability measure of explanatory value.
Paradoxically, in the majority of regression, its sign was opposlte to that

theorized. 1='2 geve the mootsignificant results -~ but with a positive signe

D/P = JAUTT 2110967 +L.37R, (10)
086 051 Lohk
R = 167
D/P = 610 ~.08G -.0037P§1 (1)
17 .053 . 0081
Re = .09

The addition of liquidity variables produced no significant or explainable

results,
D/P = 762  ~.097G -.0078?51 -3.06L, (12)
.14 .051 .0081 1.6
B = .20
D/P = 451  -.087G +.0026P£l +aT3Ly (15)
284 «055 +013 1.19
2

R~ = .10
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The regreseion results for the utility sample confirm the industrial
findings; the growth variable again is the only significant explanatory messure,

Fortunately, however, the overall results are considerably more significant,

D/P = L8LLM-k1G*  +,00275E; (k)
J171 W1h5 «0039
BZ = ,58%
D/P = L.OW*  -.398¢%  -,00138%;" -2.36L, (15)
: 16 » 15 . 0087 bk
R = J60%

G 1is statistically significant et the 5% level in each case. Botn L, and Pjt

ere of little explanatory ability. Still, because of the performance of G,

from 586 to 60% of the variance of the dependent variable can be explained.

Thus for 1946-50 fhe tables are turned., Crowth prospects assume the
important role in the explanation of the approximated target ratio y and profit-
ability and liquidity considerations seem to drop ocut of the pieture. There are
a number of possible explanations for these phencmena -- all untested. As
mentioned above, there is considerable indication that the growth measure was more
closely correlated with actual and projected expansion in the 1946-50 period.
This is suggested by the fact that growth rates averaged higher and most fiyms
were believed to be producing closer to capacity than in the later period. (The
evidence seems more questlonable for the utility sample)s To some extent ==
verhaps all -- the poorer showing of the profitebility measures can be explained
a8 the result of the distortions introduced by the post-war inflation. The
profitability of the firm was more likely to be overstated in 1946-50 than later;
in this former periocd much of the book value of the sample firms was stated in

pre-war cost terms; this was mich less true in 1954-58,
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D. Povled Regressions

Three regressions were fitted to the pooled dato for both periods -
8tlll keeping the secctors separate. Each of the three voriables that

exhibited significant and predicted behavior in the earlier equations was

included at least once (G, P;l ; Ll)'
Tndustrinls:
D/P = .ksa** ~.057G +.011P51** (16)
.04 037 .0026
R = 353w
1%
D/P = .207% -.0739G* +.017F, + l.huLf* ()
.10 .0%6 .0033 «53
B = BN
Utilities: 1
D/P = .6howx ., 1990%* +.ook95pé (18)
.089 076 .0025 (almost at 5%)
B = 3ok

All coefficients are of the hypothesized sign and ench is significant at the
5% or 1% level, or close to it. The grecter number of observations lends the
added degrec of significonce to the results -- even though no more than k5%
of the total wvariance is explained.

By examining the sums of the residuals squared, for the pooled regression
and the similor separate regressions, it wos possible to statistically test
the hypothesis that the equations for the individual periods were significantly

different.* "F" values were formed for the three above cases, and for the

*  Mood, Alexander M., Introduction to the Theory of Statistics, (McGraw-

Hill Book Company, New York, 1950), pe350.
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utility regression the null hypothesis could be rejected at the 5% level. Of
course, this significant difference could be another result of the roughnesse of

our independent variables.

V. Conclusions and Summary

Probaebly it should be said that this paper has raised more questions
than 1t has solved. Still, I do think it has suggested mich; in support of
specific hypotheses a number of very significant empirical results have been
presented,and a few more will be shown below. It camnot be maintained, however,
that any of these hypotheses have been proved beyond & shadow of a doubt. In
part this conclusion is dictated by the empirical results that have been obtained --
they are not free of contrediction. Also it is due to the various limitations
imposed by the smallnees and non-random nature of the sample.

With all due regard for the necessary qualifications, it remains the fact
that many of the empirical results are positive in mature. They will permit, I
believe, a few strong, and a few more not-so-strong statements with respect to
the questions originally posed.
1. In answer to the fundamental question sttacked in the regression analysis:
what are the determinants, if any, of the observed payout ratios of the samples
examined? -- it can be stated that three varisbles, reflecting respectively firm
growth, profitability, and liquidity have been shown to be significantly, and
explainably, related to payout ratios. There is good reason to conclude, from
the statements of other authors and the implied causation of the equations, that
these determinants have not been special cases, but general factors influencing

the payout ratios of a majority of the firms,
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Despite some unexplained results, it ias the fact that in three of the four

cases considered regression equations using G, P-l yand L

2 1
account for 58% to 66% of the variance of the dependent varisble. As well,

have been gble to

pooled regressions for both samples have been ghowm to have consistently signifi-
cant nmultiple and individusl regression coefficiente «- the latter having the
hypothesized sign in every case., Thus there is considerable evidence that the
observed payout ratios are predictably - determined by more basic and general
congiderations.

If the methodology and constructicn of the dependent variable is sound,
everything said above about the observed payout ratios is also true for Lintner's
target ratios., If so, this study has added a bit more to the explanation of the
behavior of the firm and to Lintrer's model. It would Indeed be interesting to
examine Lintner's survey date and see if the observed ratios do approximate the
uncbservable targets, There is some evidence that they do. Lintner notes that

most target ratios were in the 4O% to 609 range, with 50% the most common velue;®

* Lintoner, AER reading, p.l102

As well, according to Lintner's empirical work .50 was the aggregate target
ratio for the econcmy (p.t above). For the industrial semple examined during the
1946-50 period (Lintner surveyed only industrisls and did most of his work before
1953), the average (mean) payout ratio was exactly 504, and 19 of 29 were between
Lot and 60%e

2., The second goal of the paper was to get an indication of the stability of the
observed psyout ratios and the unobservable target ratios over time. As noted
above, Lintner postulated that the firm target retio was "adhered to with little

deviation over extended periods of time". Also, it was established that a
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necessary condition for the predictive accuracy of the aggregative equation
was the constancy of the "target ratio for the economy.”

Concerning these two assumptions, the data imply that, for the samples
examined at least, the first is not true, and the second, if true for the
1954-58 period, is certainly favored by a eonsiderable amount of good
fortune. If one does admit the assumption that the observed payout ratilos
closely reflect the targets, then a simple graphing of the observed values
for each firm will show that the targets for the two periocds diverge

considerably. Such an operation 1s performed below.

1.2

1A -

D/p
54-58 .

8

SR AR NS S EemRR L L R s en EEEEE

D/P .6 .8 1.0
L&
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Lintner’s assumption of constancy irmplies that the locus of points plotted
should be along the 45 degree line, i.e., that the target retios for the firm
in the two periods are equal. This is clearly not the case for the majority
of observations plotted. Locking at individual cases, one finds that 14 of 29
industrials have payout ratios that changed by more than ,10, and 12 of these
by mcre than ,19.

The average value in 1954-58 is .61 for the industrials, as compared
with .50 for & few years before. Using a "t" test for the significance of
the difference between the two means of the sample, a "t" value of 2,68 for
56 degrees of freedon was dbtained -- significant at the 1% level. There is
little possibility that this difference is attributable to chance alone,

Thus there is ample evidence for the rejection of Lintner's constancy
assunption, This rejection is of course consistend with, and even implied
by the basic thesis confirmed in the regression analysis: that target ratios
are determined by a number of besic considerations that are veriable over time.

If the industrial sample is at all representative of the total population
from which Lintner derived his aggregative equation, then it would be extremely
unlikely that the average firm target could increase by .1l while the aggregate
payout ratio remained constant. It would be assumed from these considerations
that Lintner's aggregative equation would give less accurate predictions for
the 1954-1958 period than before. How much so is hard to tell, but in any case
this is an easily testable hypothesis.



-3 -

Appendix A

The Payout Ratio and the Target Ratio

The empirical analysis in this paper has used an average payout ratilo
as a8 measure of the Lintner target ratio. In support of this procedure the
proof presented below shows that such an aversge ratio will converge, under
certain plausible conditions, to the target ratio as the number of years
Included in the average increases. This proof was genercusly provided by
Mr. T. N. 8rinivesan. Followlng the proof, a pair of examples are provided
to lend edditional credence to the procedure.

Following Lintner, the dividend rate (Dt) in any period is expressed as
s function of the curreat net earnings (Pt) and the dividends in the preceeding

period (D l.e4:

t-l)’
D, = crP + (l'c)Dt-l
vhere r = Target Payout Ratio

The average payout ratio for an n-year period is:

n

Z D
t

AnB t=1
n

3 P
tal T

Under the following conditions it will be shown that An e Y 88 N =P

a) 0<% P, <M d.e. profits in any year are positive and bounded,

b) ileei < 1 {e8e 0 <2
e) 2

z Pt —_— . g n—>7 1,80 The sum of profits is dlvergent.
t=1



Proof;

Define D_ = crP, + (1-c)Dt_1

1=t
t t-1i
Then D, = Do(l-c) + er iEl (1-c) Py

+t
t=n
Z. D
t=1 t
Le =
v AD t=n
z
t=1 Py
t=n Ct=n =t
t t-1 !
Do iy (-e) v or GB gy (-e)TT Ry
'Ihen' An F
t;n
=1 Tt
. ) vt=n  net ’
e (o) v er B b 2 ()
Do g il-(l c) ! + or g By o (1-c)
= - t=n o
Z P
t=1 't

_ (. N
p, {L=e) ll (1-c);! bor p By lae(1ee) T
o ¢ ! i. gl g H

tn g
t=1 B



- 33 -

D (1-c) i t=n
,1-(1-0) {+ r oz P, -r I (lo)"%lp
t=l =1 t
Ay, = t=n
z
=1 Ty
t=n 1
- ': I‘ E L D~
. r+ Doli=e) {1 (r-e)?; -r =1 (1~c) Fy
] 'tEn P t=n
=17t 2 e
= r + pn + qn
t=n
Since we are given that 1_;:.:1 P & dlverges as n -> 2%

and that Il—c!<l, pn..}so as n -> .

If we show that qn->0 88 N w> of, then An-—>r a8 n —>"-

ten
T (l-c ) n-t+l "
Now congider qn =
z
t=1 Tt

Let us assume that P, > 0 for all t at least ome P, % O

Since | (]_..c)k e ! (1-c) | Por a1l k > 1 because! 1-c | <1
i :

ln
1-c) z
<( Lt
= t=n

5. P
t=1 b

aifl-C)E

We have ;qn]
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Hence Q is bounded above and below. So 9, cannot diverge.

With the additional assumption that P, 1s bounded, i.e.:

t
Pt < Some M
t=n
- = k - - 5
Then |q;| < ten = el - I T
DI g L
L=l t=1

Hence q, * 0 as n+
S0 in this case An + r as stated iIn the paper.
Tt is also quite easy to construct examples (where P, is unbounded) where

t
q, * a limit other than zero.
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Appendix B (1)

An Optimal Dividend Policy¥*

Given the assumptions that are listed below, it can be shown that =
business firm will maximize the "utility" of its stockholders by pajying out, in
the form of dividends, a fraction of its earnings inversely proporticnal to the

rate of return on the carporate capital. The assumptions that are explicit or

Implicit in the model are as follows:

1. The firm is completely finenced by equity capital.

2. The sverage rate of return on the corporate investment ls equal
to the marginal, and the two do not change over time.

%s« We assume that the utility of any sum of money is = to the log
of the sum «~ the rather conventional formlation.

4, Finally, one assumes that a stream of income over time is dis-
counted by the recipient - in this case the stockholder - by a
factor _-st, where s is a subjective discount factor armd %

is time.

This model works out to a clear-cut answer; I heve tried to generalize it a Dbit,
adding borrowed capital and Interest payments, and was unable to come up with a
final answer because of the presence of a nunber of integrals which could be
solved only by methods of approximation.

I, Terminology

1. y(t) : corporate capital at time t (in $).

2, y'(t): amount of reinvestuwent at time +t - the rate of change of y.
% p : fraction of earnings paid out =-- the firm payout ratio.

4, 1 : +the rate of return on the corporate capital.

5. v(t): total dividends at time t.

6. u(t): Utility at time t.

Te U intertemporal utility.

8. s : stockholder's subjective discount factor.

This prodf was formulated by Professor Alan S. Menne.
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Appendix B (2)

Proof

Barnings at time t = ry(t)
y'(t) = (1p)ry(t) let q equal (1-p)

Solving the differential equation in step 2, one gets y(t) = y(O)eqrt
v(t) = pry(t) = pry(0)e
Utility of v at time t

Intemporal Utility -- U = |

qrt

; e 5t log(v(t)) dt
= log(p) fy =% at + log(ry(0)) Io e at

+ qr f; te ™t ap .

f;eﬂtdt=lh

Ig te-st

dt = 1/32

U = log(p)/s + log(ry(0))/s + ar/s

Differentiating U with respect to q = 1l-p s and setting dU/dq =0

one finds that the utility is maximized with respect to q when
1/1q = r/s

or

l-a=p

% » the payout ratioc is inversely proportional to the rate
of return on the corporation capital.

: u(t) = log (v(t)) = log(p) + log (ry(0)) + art

2
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