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Optimal Payout Ratio under Perfect Market and Uncetainty:
Theory and Empirical Evidence

Abstract

The main purpose of this paper is to develop ar#gimal model of the optimal
payout ratio under perfect markets and uncertairféytst, we theoretically derive the
proposition of DeAngelo and DeAngelo’s (2006) omtinpayout policy when a partial
payout is allowed. Second, we theoretically detive impact of total risk, systematic

risk, and growth rate on the optimal payout ratio.

We use the U.S. data during 1969 to 2008 to ingatdithe impact of total risk,
systematic risk, and growth rate on the optimal opayratio. We find that the
relationship between the payout ratio and riskagative (or positive) when the growth
rate is higher (or lower) than the rate of retumagsets. In addition, we also find that a

company will generally reduce its payout when thegh rate increases.



Optimal Payout Ratio under Perfect Market and Uncetainty:
Theory and Empirical Evidence

1. Introduction

Corporate dividend policy has long engaged thentatte of financial economists,
dating back to the irrelevance theorem of Milled aodigliani (1961; M&M) where
they state that there are no illusions in a rati@mal a perfect economic environment.
Since then, their rather controversial findings éhaween challenged and tested by
weakening the assumptions and/or introducing inge#éidns into the analysis. The
signaling models developed by Bhattacharya (197@) Miller and Rock (1985) have
yielded mixed results. Studies by Nissim and 20Q1), Brook et al. (1998), Bernheim
and Wantz (1995), Kao and Wu (1994), and Healy Batepu (1988) support the
signaling (asymmetric information) hypothesis hyding a positive association between
dividend increases and future profitability. Kalagd Lowenstein (1986) and Asquith
and Mullins (1983) find that dividend changes avsifively associated with stock returns
in the days surrounding the dividend announcematgsdand Sasson and Kalody (1976)
conclude that there is a positive association betvibe payout ratio and average rates of
return. On the other hand, studies of Benartzichdely, and Thaler (1997) and
DeAngelo, DeAngelo, and Skinner (1996) find no suppfor the hypothesized

relationship between dividend changes and futuoétpbility.

Another important factor affecting dividend p@lidt is argued, is agency costs
(Easterbrook, 1984; Jensen, 1986). Again, thelteesti empirical studies have been
mixed at best. Several researchers, among themawaf)and Jayaraman (1994), Jensen,

Solberg, and Zorn (1992), and Lang and Litzenbef@89) find positive support for the



agency cost hypothesis, while others find no supjoorthis hypothesis [e.g., Lie (2000),

Yoon and Starks (1995), and Denis et al. (1994)].

Economists have also addressed other possiblafiecgiens as well, such as taxes
and tax-induced clientele effects. Kalay and Meatha(I1993), Litzenberger and
Ramaswamy (1979), for example, find positive suppuanile Black and Scholes (1974)
find no such support for a tax-effect hypothesi©ther explanations for market
imperfections range from transactions cost andafiloh costs to irrational behavior.
Behavioral theories have recently found increasitigntion, among them “avoiding the
regret,” “habit,” and “bounded rationality” explarmans for the so-called dividend puzzle.
Lee et al. (1987) have developed a dynamic dividadjdstment model. Besides, there
have been several industry specific studies, famgle, Akhigbe et al. (1993), Baker and

Powell (1999) and Gupta and Walker (1975).

DeAngelo and DeAngelo (2006) have reexamined theewance of the M&M
dividend irrelevance theorem by allowing not to may all free cash flow. They argue
that the original Miller and Modigliani (1961) ifesyance result is “irrelevant” because it
only considers either paying out all of the fresltélow or not paying any of the free
cash flow, resulting in a sub-optimal payout palicyherefore, payout policy matters a
great deal if the payout policies under consideratire those in which not all of the free

cash is paid out.

The main purpose of this paper is to develop ardimal model to support the
proposition of DeAngelo and DeAngelo’s (2006) o@lmpayout policy when the partial
payout is allowed. In addition, we use an uncetyainstead of a certainty model. By

using this uncertainty model, we derive a theoattrelationship between the optimal



ratio and both systematic risk and total risk. Timportance of the stochasticity and
nonstationarity of the firm’s profitability in angling the effectiveness of dividend policy
is explored in some detail. Furthermore, usingiagtions similar to those of DeAngelo
and DeAngelo (2006), we allow the dynamic modebhm some amount of cash into a
positive NPV project for financial flexibility reas'. Our dynamic model can show the
existence of an optimal payout ratio under a fickess market with uncertainty. In
addition, we also explicitly derive the theoreticallationship between the optimal payout
ratio and important financial variables, such asteyatic risk and total risk. In other
words, we perform comparative analysis of the i@hship between the payout ratio and
(i) change in total risk; (ii) change in systemaigk; (iii) changes in both total risk and
systematic risk, simultaneously; (iv) no changeisk. Our results show that the optimal
payout policy with respect to risk of a firm wiledend upon whether its growth rate is

larger or smaller than its rate of return on assets

Based upon the theoretical model derived in thmepawe implement US data into
empirical analysis. A growing body of empiricalsearch focuses on the optimal
dividend payout policy. For example, Rozeff (198Rpws that optimal dividend payout
is related to the fraction of insider holding, gtbwof the firm, and the firm’s beta
coefficient. Specifically, he finds evidence tha¢ optimal dividend payout is negatively
correlated to beta risk. Grullon et al. (2002)wstbat dividend changes are related to the
change in the growth rate and the change in RO# @areturn on assets). They also

find that dividend increases are associated witissguent declines in profitability and

! One of the reviewers points out that some statidets have already shown it profit maximizing ttwai
for financial flexibility [eg. Gabudean (2007), Blaand Fuller, (2008)]. In addition, this reviewdsa
points out that several empirical study find evickerof firms preferring financial flexibility [eg. ik,
(2005), DeAngelo et al. (2006), and Denis and Ogp{R0D07)].



risk. Aivazian et al. (2003) examine eight emeggmarkets and show that, similar to
U.S. firms, dividend policies in emerging marke#s @lso be explained by profitability,
debt, and the market-to-book ratio. However, nointnem has a solid theoretical model
to support their finding. Based upon our model, weto examine the existence of
optimal payout policy among dividend-paying comgani Using U.S. data during the
period 1969 to 2008, we analyze a panel data af7#9dividend-paying firm years by
taking advantage of the Fama-MacBeth proceduretlandixed effect regression model.
We find negative risk effects on dividend payouliggpamong firms with higher growth

rates relative to their expected rate of returmssets.

In section 2, we lay out the basic elements ofstoehastic control theory model
that we use in the subsequent sections to exarhaexistence, or nonexistence, of an
optimal dividend policy. The model assumes a setib rate of return and is not
restricted to firms growing entirely through retghearnings. The model is developed in
the most general form assuming a nonstationaryitpbility rate of the firm and using

the systematic risk concept of risk.

In section 3, we carry out the optimization progedto maximize firm value.
Therefore, the final expression for the optimalididnd policy of the firm can be derived.
In section 4, the implications of the results axplained. In particular, the separate and
then the combined effects of market dependent aadkeh independent components of
risk on the optimal dividend policy are identifiedlso, we examine in detail the effects
of variations in the profitability rate, its didtttion parameters, and their dynamic
behavior on the optimal dividend policy of the firmn section 5, we provide both a

detailed form and an approximated form of our te&oal model in discussion of the



relationship between the optimal dividend payoudiorand the growth rate. We also
implement a sensitivity analysis to investigate tleéationship between the optimal
payout policy and the growth rate. In section @, wge U.S. data to provide empirical
evidence supporting the model and implications revipus sections. Using both the
Fama-MacBeth procedure and fixed effect models,etigirical results are consistent
with the implications of our model discussed intgets 4 and 5. Finally, section 7

presents the conclusion.

2. The Model

We develop the dividend policy model under the agdions that the capital
markets represent the closest approximation te¢baomists’ ideal of a perfect market —
zero transaction costs, rational behavior on the qfainvestors, and the absence of tax
differentials between dividends and capital gains.is assumed that the firm is not
restricted to financing its growth only by retainedrnings, and that its rate of return,

F(t) , is a nonstationary random variable, normally ribsted with mean,., and

variance,o (t)°.

Let A(0) represent the initial assets of the firm dndbe the growth rate. Then, the

earnings of this firm are given by Eq. (1), whish i
K(t) = F(t) Ao)e™, (1)

where X(t) represents the earnings of the firm, and the t{tele denotes its random

character.



Now the retained earnings of the firgft , dan be expressed as folléws

y(t) = X() -m(t)d (1), )
where a(t )Js the dividends per share angt) is the total number of shares outstanding
at time t.

Eq. (2) further indicates that the focus of thenfs decision making is on retained

earnings, which implies that dividerd{t) also becomes a random variable. The growth

of a firm can be financed by retained earningsyoisbuing new equity.
The new equity raised by the firm at tithean be defined as follows:
&(t) = sp(t)m(t) , 3)
where p(t )= price per share;
m(t) = dm(t)/dt;
o = degree of market perfection, @< 1.

The value ofé equal to one indicates that new shares can bebgolde firm at current

market prices.

From Eg. (1), Eq. (2), and Eqg. (3), investmentenigdt is the sum of retained
earnings and funds raised by new equity. Therefbeeinvestment in periadcan be

written as:

hA(0)e™ = X(t) — m(t)d (t) + &(t) p(t) - (4)

2 DeAngelo and DeAngelo (2006) have carefully expdi why partial payout is important to obtain an
optimal ratio under perfect markets. In additidveyt also argue that partial payout is importaravoid the
suboptimal solution for optimal dividend policy.



This implies that
d(t) = {[r(t)—h] A(0)e" +om(t) p(t)} /m(t) , (5)
and the mean and variance of the dividends peegtaar be expressed as:

E[d()] = {[«—h] A €" +&ri() p() |/ m(D)

Var[d(t)] = A 0) 2o(t) 2e®"/ mA¥) ©
Also, let us postulate an exponential utility fiinotof the following form?
U[d(t)] = —-e*®, wherea>0. 7)
Following the moment generating function, we have
£ (—e‘“a“)) _ _e—aE[&(t)1+”‘—;Var[ d() | ®)

whered (t) is the certainty equivalent value J(t )
From Eg. (6) and Eqg. (8), the certainty equivatiimidend stream can be written as

dt) = (u—h)A0)e" +5m(t) p(t) a'A(0)’o(t)’e™
m(t) m(t)?

: 9)

wherea'=«a/2. Taking advantage of exponential utility, a r&akusted dividend stream

can be obtained. Alsal(t) reduces to the certainty case, whet)>= 0.

3 Pratt (1964) discusses a detailed analysis of #@ws utility functions. Exponential, hyperbolend
qguadratic forms have been variously used in tledftire, but the first two seem to have preferenes
the quadratic form since the latter has the undel&rproperty that it ultimately turns downwards.

* From moment generating function discussed in Hoguyd aCraig (1994), we know that

tE( y)+1t2Var (y.
e 2

E(-€¥)=- . Lettingt = -a, then right hand side of (8) is easily obtained.



In accordance with the capital asset pricing themyeveloped by Sharpe (1964),
Lintner (1963), and Mossin (1966), the total risikade decomposed into systematic risk

and unsystematic risk. That iS(t cgn be defined as:
F(t) =a+bl (t)+&(t), (10)
where  (t) is the market index&(t) ~ N(0, o°) aandbare regression parameters; and

Var (br(t))) andVar (é(t)) represent the systematic and unsystematic riskecgively.

Following Eq. (10), Eqg. (6) can be rewritten as:

E[d(t)] =[(a+bl —B A9 €" +5ri(D p(9]/n(h
Var[d(t)] = A(0)Tb¥Var(i(1) +Var(())]e™/n(Y 2 (11
=A6) p(Jo (§+ Ep(FF(Fé™/m(}

where p(t) = the correlation coefficient betweditt) and |
a = market independent component of the firm’s rdtesturn;
bl = market dependent component of the firm’s rateetfrn;
p(t)’o(t)? = nondiversifiable risk;
(1- p(t)*)o (t)* = diversifiable risk.

The unsystematic risk usually can be diversifiecyaly the investor. Therefore,

the certainty equivalent value in Eq. (9) shoulddased as:

(a+bl —h)A(0)e" +5m(t) p(t) &' A0)p(t)’c(t)%e™

m(t) m(t)? - 42)

d'(t) =

® See Lintner (1965), Mossin (1966), Sharpe (1964).



Following Lintner (1962), we observe that the stpcice should equal the present
value of this certainty equivalent dividend strediscounted at a riskless rate of return.

Therefore,
p(o)=| d'yetat, (13)

where p(0) = the stock price at=0;

k = the risk free rate of return;
T = the planning horizon.

This model will be used in the subsequent secttorénd the functional form of

m(t) and optimize the payout ratio. The formulatioroaf model is different from that

of M&M (1961), Gordon (1962), Lerner (1966), anchtiier (1964). For example, in
contrast to our model, the M&M model does not cdesithe nonstationarity of the
firm’s rate of return, nor explicitly incorporatagdhcertainty in their valuation model.
Also, their models are essentially static and wawdt permit an extensive analysis of the
dynamic process of moving from one equilibrium et&d another. Furthermore, the
formulation of our model is different from thoseathpropose to capitalize the market
dependent and independent components of the uimcettaam of earnings at the risky
and the riskless rates, respectivelfRather, we view the market value of a firm as the

present value of certainty equivalents of randotarureceipts. In the next section, we

® See Brennan (1973).
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carry out the optimization of Eqg. (13) and derive ffinal expression for the optimal

payout ratio’

3. Optimum Dividend Policy

Based upon the evaluation model developed in teeigus section, in this section

we will derive an optimal dividend payout ratio.

Substituting Eqg. (12) into Eq. (13), we obtain

(0 - [T DAO LIHOB)_ KO P o) vy (1
To maximize Eq. (14), we observe that
p(t) = [ "d'(s)e Vs = et [ "d'(s)e*eds, (15)
wheres = the proxy of time in the integration.
From Eg. (15), we can formulate a differential ggraas:
L= PO =ke() 0. (16)

Substituting Eq. (12) into Eq. (16), we obtain thiéerential equation

p(t)+[5mm—(g)— K () =Gy, (17)

where

" For further explanation of the optimization of teterministic and stochastic control models arair th
applications to economic problems, please see AtR67), Bellman (1990), Bellman (2003), and
Intriligator (2002).

11



G(t) = (a+bl —h)A(0)e" a'A0)’ p(t)’o(t)%e™ |

m(t) m(t)* (9)
Solving the differential Eq. (1%)we have
_e 5 e
p(t) = — jt G(s)m(s)’ e **ds. (19)

Then, Eq. (20) can be obtained from Eq. (18) and(IE®) implying that the initial value
of a stock can be expressed as the summation eémreralues of its earnings stream

adjusted by the risk taken by the firm.

1
m(0)’

p(0) = .[OT { (a+bl —h)A(0)€"m(t)*™ — o’ A(0)* p(t) 2o (t) 22" m(t)°" 2} edt. (20)

To maximize firm value, the Euler-Lagrange condttfor the optimization ofp(o) is
given by Eq. (21)

(6 -1)(@+bl —h)A)E"M(t)’ 2 —a'A(0)’ p(t)’c ()’ m(t)’ 3 - 2)= 0. (21)
Therefore, the optimal shares outstanding at tigan be derived.

(2-5)a'AW)E"p(t) o )’

m(t) = —
(1-0)(@+bl —h)

(22)

From Eqg. (18), Eg. (19), and Eg. (22), we can obtiaé maximized stock value

o (a+ bl__ h)Z(l_ 5)ekt7th5 J'tT e&hska(p(S)G (S))2§72ds
- (2-5Y p0)” o) |

(23)

From Eq. (22), we also obtain the optimal humbestares of new equity issued at titne

8 For the derivation of the partial differential edjon, please refer to the Appendix A.
° For the derivation of Eq. (21), please refer ® Appendix B.
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m(t):{h(z—a)a'A@)e PO’ )’ +(2-5) ALK P ()’ 1)+ )4 () }_ ”
(1-8)@+bl —h)

From Eq. (23) and Eg. (24), we have the amountrgéee from issuing new equity

m(t) p(t) =
(a+bl —h)e“ PP A)(hp(t)*a (1) + p(t) *6 (1) *+ o (t) *A(t) ) LT e* " A p(s)o(s) *~ Us
(2-8)pt) o t)*

(25)

From Eq. (5) and Eq. (25), we can obt&it) = m(t)d(t) . From Eq. (1) and Eq. (10),
we can obtainx(t) = (a+bl)A0)e™. Wheno approaches unity, we can derive the

optimal payout ratio as:

D(t) _ (a+bl —h) |, (hp(®)’o(t)*+ p()*5(t)*+ o (t) (1) e ' ~1]
X(t)  (a+bl) p(O?c(t)*(h-k)

_(a+bl —h) { L [T ] (m o)’ p(t)ZJ}
(a+bl) (h-k) c(t)? plt)’

(26)

Eq. (26) implies that there exists an optimal paycatio when we use an
exponential utility function to derive the stochastlynamic dividend policy model.
This result does not necessarily imply that theiddind policy results derived by
Modigliani and Miller (1961) are false. This isdagise we allowed free cash flow to be
paid out partially, as assumed by DeAngelo and @fm (2006), instead of paying out

all free cash flows as assumed by Modigliani antdevi{1961).

In the following section, we use Eq. (26) to expldahe implications of the

stochasticity, the stationarity (in the strict sElnsnd the nonstationarity of the firm’s rate

13



of return for its dividend policy. Also, we invegte in detail the differential effects of
variations in the systematic and unsystematic cskponents of the firm’s stream of

earnings on the dynamics of its dividend policy.

4. Implications

Eq. (26) implies that the optimal payout ratio isfumction of the expected
profitability rate (a+bl ), growth rate f), cost of capital k), age T-t), total risk
(o(t)?), and the correlation coefficient between profitlanarket rate of returng(t)?).

In addition, Eq. (26) is also a function of two dynic variables -- the relative time rate
of change in the total risk of the firfy(t)* / o(t)* , &nd the relative time rate of change
in the covariability of the firm's earnings with ethmarket,[po(t)?/ p(t)> . This

theoretical dynamic relationship between the opitipagout ratio and other determinants

can be used to do empirical studies for dividentdcpadetermination. The dynamic
effects of variations ifg(t)*/o(t)® &nd[p(t)*/ p(t)? Jon the time path of optimal
payout ratio can be investigated under the follgMour different cases: 1) changes in
total risk; 2) changes in correlation between prahd the market rate of return (i.e.,

systematic risk); 3) changes in total risk andeysdtic risk; 4) no changes in risk.

4.1. Case I: Total Risk

First we examine the effect ¢&(t)>/o(t)®> oh the optimal payout ratio. By

differentiating Eq. (26) with respect f&-(t)>/ o(t)* , We obtain

19 See Hamilton (1994), pp. 45-46.

14



aADW/x@®] . h | e
o(t)?/ o(t)?] d U I 27)

a+bl h-k

In equation (27) the cost of capitd, can be either larger or smaller than the

(h-K)(T-t)

growth rateh. It can be shown tha&T1 is always larger than 0O, regardless of

whetherk is larger or smaller thah.** Thus, the sign of Eq. (27) depends on the sign

of (1- ), which depends on the growth raterelative to(a+ bl ).

a+bl
If the growth rateh is equal to(a+bl), then(l—%) is equal to zero. Eq.
a+
(27) is thus zero, and the change in total risk mok affect the payout ratio, as the first
derivative of the optimized payout ratio, Eq. (2@)ith respect tdo(t)*/o(t)® Jis
always zero.
If growth rateh is larger than(a+bl ), then the entire first derivative of Eq. (26)
with respect tda(t)*/o(t)? i negative (i.e., Eq. (27) is negative). Furthemenh >
(a+bl) implies that the growth rate of a firm is larghan its expected profitability

rate. An alternative casefis< (a+bl), which implies that the growth rate of a firm is

less than its expected profitability rate. Thituaiion can occur when a company is

either in alow growth, no growth, or negative gtovstage. Under this situation, a

company will increase its payout ratio as can Emse Eq. (27). Ifh< (a+bl), then

2 1f h >k, then et 1, and both the numerator and denominator are gréate zero, resulting in

a positive value; ih <k, then e o 1, and both the numerator and denominator are tess zero,
(h=k)(T-t) _
resulting in a positive value. Therefor—eT is always larger than 0, regardless of whether

larger or smaller thah.

15



Eq. (27) is positive, indicating that a relativecri@ase in the risk of the firm would
increase its optimal payout ratio. This implieatth relative increase in the total risk of
the firm would decrease its optimal payout ratiBoth Lintner (1965) and Blau and
Fuller (2008) have found this kind of relationshiplowever, they did not theoretically

show how this kind of relationship can be derived.

Jagannathan et al. (2000) empirically show thatraipn risk is negatively
related to the propensity to increase payouts e and dividends in particular. Our
theoretical analysis in terms of Eq. (27) showd tha change in total risk is negatively
or positively related to the payout ratio, condiab on the growth rate relative to the

expected profitability rate.

We find negative relationships between payout &edchange in total risk for high

growth firms o> (a+ bl) ). The possible explanation is that in the caskigii growth

firms, a firm needs to reduce the payout ratio agtin more earnings to build up
“precautionary reserves.” These reserves becohtbeamore important for a firm with
volatile earnings over time. In addition, the agethe firm (T-t), which is one of the
variables in Eq. (27), becomes an important faoemause the very high growth firms are
also the newer firms with very little built-up peadionary reserves. Furthermore, these
high growth firms need more retained earnings tetrtfeeir future growth opportunities

since the growth rate is the main determinant dfevén the case of such companies.

In the case of established low growth firnhs<((a+ bl) ), such firms are likely to

be more mature and most likely already built sueserves over time. In addition, they

16



probably do not need more earnings to maintairr tle@¢ growth perspective and can

afford to increase the payout.

Thus, we provide, under more dynamic conditionghtr evidence on the validity
of Lintner’s (1965) observations that, ceteris Ipasi, optimal dividend payout ratios vary
directly with the variance of the firm's profitabyl rates. The rationale for such

relationships, even when the systematic risk caniseimcorporated into the analysis, is
obvious. That is, holdingy(t)? constant and letting the(t)?increase implies that the

covariance of the firm's earnings with the markeési not change though its relative

proportion to the total risk increases.

4.2. Case Il: Systematic Risk

To examine the effect of a relative changét)? / p(t)*> (i.e], systematic risk) on

the dynamic behavior of the optimal payout ratie, differentiate Eq. (26) to obtain

aADW/X(W] _,_h &0 -
aAp* () p*(0] ( I ] (28)

a+bl h—-k

The sign of Eq. (28) can be analyzed as with E@).(Z herefore, the conclusions
of Eq. (28) are similar to those of Eqg. (27). Aative change inp(t)> can either

decrease or increase the optimal payout ratio,risetearibus. The effect of
nonstationarity in the firm's nondiversifiable riglould tend to be obliterated should both
the systematic and the unsystematic componentstaifrisk not be clearly identified in

the expression for optimal payout ratio. Thuss itonceivable that while the total risk of
the firm is stationary (i.e[o(t)*/o(t)® i$ equal to zero) there still could be a change in

the total risk complexion of the firm because of mmrease or decrease in the

17



covariability of its earnings with the market. H@6) and Eq. (28) clearly identify the

effect of such a change in the risk complexiorheffirm on its optimal payout ratio.

Furthermore, an examination of Eq. (26) indicateat tonly when the firm’s
earnings are perfectly correlated with the market,p?= 1), it does not matter whether

the management arrives at its optimal payout taiog the total variance concept of risk
or the market concept of risk. For every otheec#ése optimal payout ratio followed by
management using the total variance concept ofwmkid be an overestimate of the true
optimal payout ratio for the firm based on the nearkoncept of risk underlying the

capital asset pricing theory.
Also, the management may decide not to use thg gyriamic model and instead
substitute an average of the long run systematicat the firm. However, fop®(t )} 0,

it is evident that since the average initially igher than the trup®(t ) the management

would be paying out less or more in the form ofidwmds than is optimal. That is, the
payout ratio followed in the initial part of thegpining horizon would be an overestimate

or an underestimate of the optimal payout unddy ttynamic specifications.

Rozeff (1982) empirically shows a negative relasiip between thg coefficient
(systematic risk) and the payout level. The thiecakanalysis in terms of Eq. (28) gives
a more detailed analytical interpretation of higlfngs. The explanations of these results

are similar to those discussed for JagannathalsgR800) findings in previous sections.

4.3. Case lllI: Total Risk and Systematic Risk

In our third case, we attempt to investigate thempounded effect of a

simultaneous change in the total risk of the finmal @lso a change in its decomposition

18



into the market dependent and market independenmtpooents. Taking the total

differential of Eq. (26) with respect {&(t)*/ o(t)* ahd[p(t)*/ p(t)? ], we obtain

. 2 . 2
dio() / x0] = 7d(CDy 4+ a2y | 29
[D(t)/ X(1)] =¥ (a(t)z +y (p(t)z) (29)
1 h e _1 , ) .
wherey = (1— Y )i "k ]. Also,y can be either negative or positive, as

shown before.

Now from Eq. (29), it is obvious that the greawdstrease or increase in the optimal
payout ratio would be when both(t)? andp(t)? are positive. This implies that the total

risk of the firm increases and, in addition, itlte@e decomposition into systematic and
unsystematic components also changes, making riinés fearnings still more correlated
with the market. Under this circumstance, the e@ee or increase in the optimal payout

would now represent the compounded effect of bb#seé changes. However, it is
conceivable that whiler(t)?is positiveo(t)?is negative, which then would tend to offset
the decrease or increase in the optimal payoub ragsulting from the former.

Alternatively, 6(t)*could be negative indicating a reduction in thaltoisk of the firm

and may offset the increase in the optimal payatit resulting from a positive(t)?.

To what extent the inverse variations in the tatd and the risk complexion of the

firm will offset each other's effects on the optinpayout ratio for the firm would, of

course, be dependent upon the relative magnitufles(t)® and 6(t)>. To see the

precise trade off between the two dynamic effettiss¢t)? / o(t)*] and[ o(t)* / p(t)* Jon
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the optimal payout ratio, let the total differehttd (26), given in equation (29), be set

equal to zero, yielding:
dla(t)?/o®)*]1=—d [p(t)*/ p()*]. (30)
Eq. (30) implies that the relative increase (orrdase) inc(t)>has a one to one

correspondence with the relative decrease (or aseeinp(t)®. Thus, in Eq. (30)

conditions are established for relative changeg()”and o (t)?, which lead to a null

effect on the optimal dividend payout ratio.

4.4. Case IV: No Change in Risk

Now we consider the least dynamic situation whéese are no changes in total
risk or systematic risk, assuminit)® =0 and p(t)> =0. Under this circumstance, Eq.

(26) reduces to

_ h  —k+he" T
[D(t)/X(t)]—(l—a+bI—)[ e (31)

Thus, when the firm's total risk and covariabilityits earnings with the market are
assumed stationary, Eq. (31) indicates that adioptimal payout ratio is independent of
its risk. Notice that neithes(t)* nor p(t)>now appear in the expression for the optimal
payout ratio given in Eg. (31). These conclusidike, those of Wallingford (1972a and
1972b) for example, run counter to the intuitivafypealing and well accepted theory of
finance emphasizing the relevance of risk for firiahdecision making> Our model

clearly shows that the explanation for such unatet®@ implications of the firm’s total

12 For example, see Lintner (1963).
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risk and its market dependent and market indeperatenponents for the firm’s optimal
payout policy lies, of course, in the totally udigtec stationarity assumptions underlying

the derivation of such results as illustrated in B4).

5. Relationship between the Optimal Payout Ratio ashthe Growth Rate

In this section, we try to investigate the relasloip between the optimal payout
ratio and the growth rate in terms of both exact approximate approaches. Taking the

partial derivative of Eq. (31) with respective hetgrowth rate, we obtain

AB(t) / X(V)]

oh

1 —k+heHro h [[(=K)+h(h-k)(T -t e om0 4] (2
e ek e (h—k)

The sign of Eq. (32) is not only affected by thewgh rate k), but is also affected by the

expected rate of return on asseds-pl ), the duration of future dividend paymenfst),

and the cost of capitak)(

Since the sign of Eq. (32) cannot be analyticallyedmined, we use a sensitivity
analysis approach to investigate the sign of ER).(3rable 1 shows the sign of partial
derivatives of Eq. (32) under different values lué growth rate and the rate of return on
assets, and duratioi-f). We can find that the relationship between thgneal payout
ratio and the growth rate is always negative whengrowth rate is higher than the rate
of return on assets. If the growth rate is lowmant the rate of return on asset, the
direction of relationship essentially depends om diaration of dividend payment-f).
We find that the sign of Eq. (32) is negative i tthuration T-t) is small and the growth

rate and rate of return on assets are within aonedde range. Therefore, we can

21



conclude that the relationship between the optip@glout ratio and the growth rate is

generally negative.

Based upon Eq. (32), Figure 1 plots the changéénadptimal payout ratio with
respect to the growth rate in different duratiohdigidend payments and costs of capital.
We can find a negative relationship between the@ragtpayout ratio and the growth rate
indicating that a firm with a higher rate of retwn assets tends to payout less when its
growth opportunities increase. Moreover, a firnthna lower growth rate and higher
expected rate of return will not decrease its payden its growth opportunities increase.
However, a firm with a lower growth and a highepegted rate of return on asset is not a
general case in the real world. Furthermore, vé® &ind that the duration of future
dividend payments is also an important determiranthe dividend payout decision,

while the effect on the cost of capital is relatyveninor.

In the finite growth case, ifh—k)(T-t)<1, then following the MacLaurin

expansion, the optimal payout ratio under no changesk defined in Eqg. (31) can be

written as
[B(t)/ (V)] ~ (L) (L+ h(T —t)). (33)
a-+bl

The partial derivative of Eq. (33) with respectteethe growth rate 18

(34)

oDt/ x(®)] _[[(a+bl)=h](T-t)-h(T -t)-1
oh a+bl '

13 please see the appendix C for the derivation of &) and Eq. (34).

22



Eg. (34) indicates that the relationship betweea dptimal dividend payout and the
growth rate depends on firm’s level of growth, tlae of return on assets, and the
duration of future dividend payment. Eq. (34) égative when the rate of return on asset
is lower than the growth rate. This implies thamnfwill reduce its payout when its
growth rate increases. The higher growth r&jead the lower rate of return on asset
(a+bl ) will lead to a more negative relationship betwekvidend payout ratio and
growth rate. More specifically, the condition of).E(35) will lead to a negative

relationship between the optimal payout ratio drelgrowth rate.

h>%{(a+ o) - } (35)

1
(T-t)
Therefore, consistent with the sensitivity analysi€Eq. (32), when a firm with a high

growth rate or a low rate of return on assets facgsowth opportunity, it will decrease

its dividend payout to generate more cash to mezt a new investment.

In this section we have shown that, in general sae relationship between the
optimal payout ratio and the growth rate is negativin the next section, we will

investigate the impact of risks and growth rater@noptimal payout ratio.

6. Empirical Evidence

A growing body of literature focuses on the deteranits of optimal dividend
payout policy. For example, Rozeff (1982) showet tiine optimal dividend payout is
related to the fraction of insider holdings, thewth of the firm, and the firm’s beta
coefficient. He also finds evidence that the optirdividend payout is negatively

correlated to beta risk supporting that beta rislkects the leverage level of a firm.
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Grullon et al. (2002) show that dividend changesratated to the change in the growth
rate and the change in the rate of return on as3éisy also find that dividend increases
should be associated with subsequent declinesoifitalility and risk. Aivazian et al.
(2003) examine eight emerging markets and show simailar to U.S. firms, dividend
policies in emerging markets can also be explaibgdprofitability, debt, and the
market-to-book ratio. However, none of them coesdthe growth rate and the
expected rate of return at the same time. Based apr model, we here try to examine
the existence of an optimal payout policy amongd#ind-paying companies. Our
prediction is that the optimal payout policy wiliffér from differing levels of growth

rate with respect to their expected rate of return.

6.1. Sample Description

We collect from Compustat the firm information iading total asset, sales, net
income, and dividends payout, etc. Stock priaagksteturns, share codes, and exchange
codes are retrieved from the Center for Researc®ecurity Prices (CRSP) files. The
sample period is from 1969 to 2008. Only commanlst (SHRCD = 10, 11) and firms
listed on NYSE, AMEX, or NASDAQ (EXCE =1, 2, 3, 332, 33) are included in our
sample. We exclude utility services (SICH = 49@®9) and financial institutions
(SICH = 6000-6999f. The sample includes those firm-years with at |&astyears of
data available to compute average payout ratiasytyyr rate, return on assets, beta, total

risk, size, and book-to-market ratiosThe payout ratio is measured as the ratio of the

1 We filter out those financial institutions andlityi firms based on historical SIC code (SICH) aahie
from COMPUSTAT. When a firm's historical SIC codée unavailable for a particular year, the next
available historical SIC code is applied insteatthen a firm’s historical SIC code is unavailable &
particular year and all the years after, we useecti'SIC code (SIC) from COMPUSTAT as a substitute.
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dividend payout to the net income. The growth ratdhe sustainable growth rate
proposed by Higgins (1977). The beta coefficieaml #otal risk are estimated by the
market model over the previous 60 monthBor the purpose of estimating their betas,
firm-years in our sample should have at least G@seoutive previous monthly returns.
To examine the optimal payout policy, only firm-ygavith five consecutive dividend

payouts are included in our sample Considering the fact that firm-years with no
dividend payout one year before (or after) mightstart (or stop) their dividend payouts
in the first (fourth) quarter of the year, we exddufirm-years with no dividend payouts
one year before or after from our sample to ensheedividend payout policy reflects

firm’s full-year condition.

Table 2 shows the summary statistics for 1,895 safimms during the period year
1969 and year 2008. Panel A of Table 2 lists tmalver of firm-year observations for all
sample, high growth firms, and low growth firmspestively. High growth firm-years
are those firm-years that have five-year averagtaswable growth rates higher than their
five-year average rate of return on assets. Loowtr firm-years are those firms with
five-year average sustainable growth lower thair finee-year average rate of return on
assets. The sample size increases from 325 fmni®969 to 804 firms in 1982, while
declining to 353 firms by 2008. There are a tofal 9,744 dividend paying firm-years in
the sample. When classifying into high growth friand low growth firms relative to

their return on assets, the proportion of high dghofirms is increasing with time. The

15 To avoid making large difference in dividend pglimanagers usually partially adjust firms’ paybyt
several years to reduce the sudden impacts ofridweges in dividend policy. On the other hand, rgara
also base on not only one year firm conditionsdistd multi-year firm conditions to decide how mubbhy
will payout. Therefore, in examining the optimayput policy, we use the 5-year rolling averagesafb
variables.
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proportion of firm-years with a growth rate hightéan return on assets increases from
less than 50 percent during late 1960s and ea@4.® 90 percent in 2008. Panel B of
Table 2 shows the five-year moving averages of mesetdian, and standard deviation
values for the measures of payout ratio, growth, nate of return, beta coefficient, total
risk, market capitalization, and market-to-bookaatcross all firm-years in the sample.
Among high growth firms, the average growth ratel?%87 percent and the average
payout ratio is 31.87 percent, while for low groviftims, the average growth rate is 5.14
percent and the average payout ratio is 56.04 percEhe finding of lower payout ratio
in high growth firms is consistent with the ageramst of cash flow hypothesis (e.qg.
Fama and French (2001), Grullon et al. (2002),2edngelo and DeAngelo (2006)) that
firms with less investment opportunities will payra dividends to reduce the free cash
flow agency problem. Moreover, high growth firmsdertake more beta risk and total
risk indicating that high growth firms undertake thbomore systematic risk and

unsystematic risk to pursue a higher rate of return

Table 2 shows that a firm's dividend payout poldgpends on its growth rate
relative to its return on assets, and firms caneiase their risk-taking to maintain in high
growth level. Therefore, the linkages from dividgrayouts to growth rate, from growth
rate to risks offer a venue for the analysis of hlationship between dividend payout
policy and risk based on firm’s growth rate. le flollowing analyses, we will examine
how a firm's growth rate with respect to its ex@ectate of return on assets affects the

relationship between the payout ratio and risk.
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6.2. Multivariate Analysis

To examine the relationship between the payoub &id risks, we propose a cross-
sectional model of the payout ratio on risk meas\ipeta coefficient and total risk). In
the regression, the logistic transformation of plagout ratio is to convert an otherwise
bounded dependent variable into an unbounded o@entrol variables include the
growth rate, size, and market-to-book ratio. Thess-sectional regression is defined as

follows.

payout ratio . _
In '__ |=a+ pRisk + B,Growth _Option + A3, In(Sze) + 36
(1—(payout ratiq)] a+ RIS + f; _Option + 5;In(Sze)+g  (36)

Rozeff (1982), Fenn and Liang (2001), Grullon et(2002), Aivazian et al. (2003),
and Blau and Fuller (2008) find a negatively radatisk effect on the dividend payout.
Firm’'s risks are affected by its financial risk uésg from financial leverage. When a
firm faces higher financial risk, it will decrea#is payout ratio to save more cash for
possible future interest payments and financiatilfidity reason. However, previous
studies do not consider that different levels afwgh rate may result in a different
relationship between the firm’s payout and itssiskOur theoretical model shows that the
correlation between risk and the payout ratio ddpem the firm’s growth rate relative to
its expected rate of return on assets. Therefere,expect a mixed result for the

estimated coefficient£,) in multivariate regressions when pooling highvgito and low

growth firms together, though a negatigeis observed in previous studies.

Rozeff (1982) and Fama and French (2001) point finats with high growth

opportunities will tend to pay less (or not payyidend, while Fenn and Liang (2001)
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propose a mixed effect for growth options on paypolicy. They suggest that high
growth firms not only face more profitable oppoities but also greater uncertainties.
With greater uncertainties, firms require a moexithle payout policy and, hence, rely
more heavily on repurchases than dividends. Timesexpected signs of the proxies for
the growth option (e.g. sustainable growth ratégssgrowth, market-to-book ratio, and

rate of return on assets) are mixed.

Smith and Watts (1992) and Opler and Titman (199®)w that large firms have
more stable cash flows and less information asymesgtallowing them to have lower
financing costs. With stable cash flows and lowests of financing, large firms can
payout more dividends than small firms. Thereftine, sign of estimated coefficient for

Size is positive.

Table 3 provides the results of Fama-MacBeth regpas for 1,895 firms during
the period 1969 to 2008. Panel A shows the relalipp between the payout ratio and
beta risk. The estimated regression coefficiefitseta risk are all negative during the
entire 40 year period, and the average value ofdbeession coefficients of beta risk is -
0.66 with at-statistics of -21.41. The average value of tlggassion coefficients of total
risk is -44.06 with a-statistics of -13.66. Panel B shows a similaultethat the payout
ratio is negatively correlated to total risk. Tesults are similar to the findings of Rozeff
(1982), Jagannathan et al. (2000), and Grullonl.e2802) that dividend payouts are
negatively correlated to firm risks. However, ooodel shows that, if firms follow their
optimal dividend payout policy, the relationshigvween dividend payouts and firm risks
depends on their growth rates relative to thel wdtreturn on assets. From Table 2, we

find the number of firms with a higher growth ratéh respect to their rate of return on
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assets is greater than the number of firms witbvaet growth rate with respect to their
rates of return on assets. When pooling high drdimns and low growth firms together,
the risk effect of high growth firms will dominatbat of low growth firms due to the

larger proportion of high growth firms in the obsstions. Therefore, the negative risk
effect on dividend payout shown in Table 3 may be tb the greater proportion of high
growth firms. Based on our subsequent analysesetfect of growth rates on dividend
payout policies can be more accurately found wiremsfare separated into high growth
firms and low growth firms relative to their rate$ return on assetsrate of return on

assets.

Table 3 also provides significantly negative estorsof the growth raté which is
consistent with the argument of Rozeff (1982) amdn& and French (2001) that high
growth firms will have higher investment opportugst and tend to pay out less in
dividends. Our findings do not support Fenn amghbis (2001) point of view that high
growth firms have greater uncertainties and théy meore heavily on repurchases than
dividends to obtain a more flexible payout policin the multiple regressions, we also
find a positive relationship between the payouiorand firm size, indicating that large
firms can pay more dividends due to their more lstatash flow and lower cost of

financing.

'8 The control variable of growth options used in [Eabis the sustainable growth rate. We also implet
other proxies of growth options (e.g. sales grovithok-to-market ratio, and return on asset) and get
similar results to those using sustainable the thronate. The unpresented results are availablen upo
request.
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6.3. Fama-MacBeth Analysis

To separate the effect of different growth ratdatiee to the expected rates of
return on assets, we introduce a product of a duwaniable and risk as an interaction
term in the cross-sectional regression. The dumaniable is equal to 1 if a firm’s five-
year average growth rate is greater than its f@ryaverage rate of return on assets and 0
otherwise. Such a structure allows us to analgpamte effects of high growth and low

growth firms on the payout ratio. The regressiadel is defined as follows.

In{ payout ratio
1-

(payout ratio )J =a+ BRisk + B,D(low growth)- Risk,

(37)
+ p,Growth _Option + 5, InGze )+ ¢

Table 4 presents the results of cross-sectionakssgn with dummy variable in
each year. In Panel A of Table 4, the regressaefficient of beta represents the beta
risk effect on the payout ratio for firms with agher growth rate relative to their rate of
return on assets. During the period from 1969 0082 the estimated regression
coefficients of beta are significantly negativelat 1% level in each year. Also the time
series average is -0.57, which is also statisticalgnificant at the 1% level. The
estimated coefficient of the interaction term reergs the additional beta risk effect on
the payout ratio for lower growth firms. Resultoow that the estimated coefficient of
the interaction term is significantly positive &et1% level in each year and the time
series average is 1.02, which is also statisticagwificant at the 1% level. A significant
and positive coefficient of additional beta riskieet indicates that, when beta risk
increases, low growth firms will not adjust theividend payouts as high growth firms

do. By summing the coefficient of beta risk and toefficient of interaction term, we
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can obtain a time series average of 0.45 indicativeg total beta risk effect for low
growth firms is positive. That is, when beta riskreases, low growth firm will follow
its optimal payout policy to increase its dividgpalyout ratio. Panel B of Table 4 shows
the results that high growth firms have a signiitba negative total risk effect on the
payout ratio, while low growth firms have a sigo#ntly positive total risk effect.
Therefore, Table 4 supports the prediction of owdet that firms’ payout policies are
affected by their risks. Thus we can conclude tpimal payout policy has a negative
relationship between firm risk and dividend payamiong high growth firms and a
positive relationship among low growth firms. Besa risk is usually associated with
the level of financial leverage, higher financeérage results in higher risks. Therefore,
different risk effects on the payout policy candxplained by the fact that growth firms
usually decrease their dividend payouts to savé ¢asmeet the burdens of higher

financial leverage.

6.4. Fixed Effect Analysis

Petersen (2006) points to the drawbacks of using @b panel data analysis
because the residuals may be correlated across @rmacross time resulting in the OLS
standard errors being biased and significant e=silts being incorrect. He suggests that
a fixed effect model may solve the potential bistandard errors. When analyzing the
relationship between the dividend payout and riskere might be some unobserved
variables omitted in cross-sectional regressiongho&uch omitted variable effects will
be left in the error term leading to a potenti@sof standard errors. Moreover, dividend
payout policy may alter with the years. It is @aable for a firm to payout less during a

recession period and pay out more in good timeslthoAgh the Fama-MacBeth
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procedure has an adjustment on the potential probfeyear effect, it does not deal with
the potential problem of firm effect. In this seat instead of Fama-MacBeth procedure,
we introduce a fixed firm effect to control unobssat firm characteristics and year

effects to control the time effect, which affectSren’s optimal dividend payout policy.

Table 5 provides results of the panel data anatysiirm’s dividend payout policy
by different models. Model 1 and Model 2 are thensiary from Fama-MacBeth
procedures presented in Table 4. Model 3 and Mddmle one-way fixed year effect
regressions, and Model 5 and Model 6 are one-wadffirm effect regressions. Model
7 and Model 8 are two-way fixed effect regressiawmtrolling for both firm effect and
year effect. After controlling for firm effect angear effect, there still exists a
significantly positive risk effect on the payouttioafor high growth firms, and a
significantly negative risk effect on the payouiador low growth firms. Therefore, the
empirical results of the fixed effect models alsport the prediction in our model that
the relationship between the payout policy and filsks depends on a firm’s growth rate

relative to its expected rate of return on assets.

Moreover, the impact of the risk effect for highogth firms is also similar to that
of the Fama-MacBeth procedure. Especially whenfittezl firm effects are taken into
account, the risk effect is found to have a lowapact on lower growth firms. The
finding of a lower risk effect for low growth firmadicates that low growth firms have a
higher potential problem of standard error biafieréfore, the risk effect for low growth
firms will be subtracted by some unobserved specifiaracteristics belonging to firms.

This finding also support the argument of Peter§2006) that the Fama-MacBeth
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procedure can deal with the potential problem ddryeffects, but fail to deal with the

problem of firm effect.

7. Summary and Concluding Remarks

In this paper, the optimal payout ratio is derived using an exponential utility
function. The results vary from those of the M&Mdel since their model is stationary
and does not allow for uncertainty and partial pagof earnings. Also, our dynamic
model presented in this paper allows holding someumt of cash for positive NPV

projects.

Our theoretical model supports the proposition eABgelo and DeAngelo’s (2006)
optimal payout policy when a partial payout is aia. In addition, we use an
uncertainty instead of a certainty model to deavtheoretical relationship between the
optimal ratio and both systematic risk and totsk.ri Our dynamic model can show the
existence of an optimal payout ratio under a fiiess market with uncertainty. We
also explicitly derive the theoretical relationshiptween the optimal payout ratio and
important financial variables, such as systemas& and total risk. We perform a
comparative analysis between the payout ratio haddllowing: (i) change in total risk;
(i) change in systematic risk; (iii) change indbtisk and systematic risk, simultaneously;
(iv) no change in risk. We also provide a theaadtmodel to investigate the relationship
between the optimal dividend payout ratio and tleevth rate. A sensitivity analysis and
an approximation form can help us to find a negat®ationship between the optimal

dividend payout ratio and the growth rate in gehera
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Finally, we also use the data between 1969 and 2008895 firms to test the
theoretical propositions which we have derivedhis paper. Our empirical results find
that the optimal dividend payout ratio is negatalated to the growth rate. In addition,
the optimal dividend payout ratio is negatively pioely) related to both total risk and
systematic risk when the growth rate is higher @ogwthan the rate of return on assets.

Therefore, these empirical results support therdteal results which we have derived in

this paper.
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Appendix A. Derivation of Equation (19)

This appendix presents a detailed derivation ofstbletion to the variable partial
differential equation, Eq. (17), which is similas Gould’s (1968) Equation (9). in
investigation the adjustment cost. Following G&ild968) approach, we first derive a
general solution for a standard variable partiffedential equation. Then we apply this
general equation to solve Eq. (17). The standarible partial differential equation can

be defined as

p®) +g(®) p(t) = q(t) (A.1)

As a particular case of Eq. (A.1), the equation

b(t)+ 9t p(t) =0 or P = _gqt) (A2)
p(t)
has a solution
p(t) =c-exp(~[ gt xt). (A3)

By substituting constant with function c(t) , we have the potential solution to Eq. (A.1)

p(t) = c(t)-exp(~[ g ¢ xit). (A4)
Taking a differential with respect tq we obtain

p(t) = ¢(t)-exp(~[ g ¢ )xit)—c ) exd—[ g (¥t)g €

(A.5)
=ct) exf—[g (Jt)-p (o ()

Therefore,
p(t) + P()g(t) = c(t)-exp(~[ g ¢ )t ). (A.6)
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From Eqg. (A.1) and Eq. (A.6), we have

¢(t)-exp(~[ g ¢ Xt} =q ). (A7)
Equivalently,
¢(t) = a(t)-exp( [ g ¢ ot ). (A-8)
Therefore,
c(t) = [ a(t)- exp( [ (t)dt)dt . (A.9)

Substituting Eq. (A.9) into Eq. (A.3), we have aneral solution of Eq. (A.1),
p(t)=exp(~[ g txt)-| [at)ex{[g (3t)dt|. (A10)
To solve Eq. (17), we will apply the above resulet g(t) = 5%— k andq(t) =-G(t).
Since
exp(jg (t)dt)z exr{j(cS%—kjdtj
= ex{paj %dt—ktj

exfs Imit( ))kt+c) (A.11)
c,-mt() expkt ),

wherec, > 0.

Then we have,
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P(t)=c,-m(t) " explt )| [at),-mt) expekt ¥t |

(A.12)
wherec, > 0, and¢,> O
or equivalently,
kt m(t)b
t - dt |,
PO=c [I é } (A.13)
wherec, > 0.
Finally, we have
PO)=c— j G)m(t)’ e dt (A.14)

Changing from an indefinite integral to a definiteegral, Eq. (A.13) can be shown as

kt

— j G(s)m(s)’e ds,

p(t) =—+

which is Eq. (19).

37



Appendix B. Derivation of Equation (21)

This appendix presents a detailed derivation of ). In Eq. (20), the initial

value of the firm can be expressed as

p(o) = % J' ' {(a+ bl —h)A(0)e™m(t)° ™ — o’ A(0)? p(t) o (t) e m(t)°" 2} edt. (20)
m(0)° 7o

To maximize firm value, the number of shares outditag at each point of time should

be determined. Therefore, the objective functian loe written as following.

max p(©) (B.1)
{m(t)}xT:o

Following Eular-Largrange condition (see Chiang84)9 we take first order conditions

on the objective function with respect maft) , wherete[O,T] and let such first order

conditions be equal to zero.

%{(5—1)(a+ bl ~ h)AQ)E"m(t)’ ? — ' A(0) p(t)?c (t) 2™ m(t)’ %5 — 2)} e™dlt = O,
m(0)
wheret €[0,T]. (B.2)

To simplify Eq. (B.2),

(5 —1)(a+bl —h)AQ)E" M)’ 2 - a'A(0) p(t)%c () e M)’ (5 - 2)= 0,
wheret[0,T], (B.3)

which is Eq. (21).
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Appendix C. Derivation of Equation (33) and Equatia (34)
This appendix presents a detailed derivation ohlkq. (33) and Eq. (34). In Eq.

(31), the optimal payout ratio is

_ o h ke
(DO /X1 =A-—— Pl — (31)

Considering the finite growth case,(ii—k)(T —t) <1, then following MacLaurin

expansion, th&" ™™ can be expressed as

e(h_k)(T_t):1+(h_k)(.|._t)+(h—k)z(!T—t) +(h—k)3(!T—t) e

~ ¥ (h—K)(T-t)

Therefore, Eq. (31) can be approximately written as
= o h
[D(t)/ X(t)] (1 ————=) 1+ h(T -t)),
a+bl

which is Eq. (33).

We further take the partial derivative of Eq. (3@}h respect to the growth rate.
Then the partial derivative of optimal payout ratitth respect to the growth rate can be

approximately written as

[D(t)/ X(t)] _((a+b)(T—t) —2h(T -t)-1
oh - a+bl !

which is Eq. (34).
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Table 1. Sensitivity Analysis of the Relationship étween the Optimal Payout and the Growth Rate

This table shows the sensitivity analysis of thiatrenship between the optimal payout and the dgnotate. Panel A
presents, when the duration of dividend payments is equal to 3 years and the cost of capital isaetp 7 percent, the
values of Eqg. (32) under different settings of e of return on assets and the growth rate. |&ind Panel A, Panel B
and Panel C present the values of Eg. (32) wheduhation of dividend payments is equal to 3 yeand 5 years and the
cost of capital is equal to 7 percent.

Panel A. T-t=3
Cost of Capital = 7%

Gr(f)’/‘;‘)’th ROA=5% ROA=10% ROA=15% ROA=20% ROA=25% ROA=30% ROA=35% ROA=40%
1 -18.32 777 -4.25 -2.49 -1.44 -0.73 -0.23 0.15
2 -19.39 -8.26 -4.55 -2.70 -1.58 -0.84 -0.31 0.08
3 -20.52 -8.78 -4.87 2.92 1.74 -0.96 040  0.02
4 -21.69 -9.32 -5.20 -3.14 -1.91 -1.08 049  -0.05
5 22,91 -9.89 5.55 -3.38 -2.08 121 -0.59 -0.13
6 -24.19 -10.49 -5.92 -3.63 -2.26 -1.35 -0.70 -0.21
7 -25.56 11.12 -6.31 -3.90 -2.46 -1.50 -0.81 -0.29
8 -26.92 -11.75 -6.70 417 -2.65 -1.64 -0.92 -0.38
9 -28.38 -12.43 7.12 -4.46 -2.86 -1.80 -1.04 -0.47
10 -29.90 -13.14 -7.55 -4.76 -3.09 -1.97 117 -0.57
11 -31.48 -13.88 -8.01 -5.08 -3.32 2.14 131 -0.68
12 -33.14 -14.65 -8.49 -5.41 -3.56 -2.33 -1.45 -0.79
13 -34.86 -15.46 -8.99 5.76 -3.81 252 -1.60 -0.90
14 -36.66 -16.30 -9.51 -6.12 -4.08 272 175 -1.03
15 -38.54 -17.18 -10.06 -6.50 -4.36 -2.94 -1.92 1.16
16 -40.50 -18.10 -10.63 -6.89 -4.65 -3.16 -2.09 -1.29
17 -42.54 -19.05 -11.22 -7.31 -4.96 -3.39 -2.28 -1.44
18 -44.67 -20.05 -11.85 7.74 -5.28 -3.64 2.47 -1.59
19 -46.89 -21.09 -12.49 -8.20 -5.62 -3.90 -2.67 -1.75
20 -49.20 -22.18 -13.17 -8.67 5.97 417 -2.88 -1.91
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Panel B of Table 1.T-t=5
Cost of Capital = 7%

Gr((o)/\:)lth ROA=5% ROA=10% ROA=15% ROA=20% ROA=25% ROA=30% ROA=35% ROA=40%
1 -17.33 -6.45 -2.83 -1.01 0.07 0.80 1.32 1.70
2 -18.99 -7.18 -3.24 -1.27 -0.09 0.70 1.26 1.68
3 -20.77 -7.96 -3.68 -1.55 -0.27 0.59 1.20 1.66
4 -22.70 -8.80 -4.17 -1.85 -0.46 0.46 1.13 1.62
5 -24.76 -9.71 -4.69 -2.18 -0.68 0.33 1.04 1.58
6 -26.97 -10.69 -5.26 -2.54 -0.91 0.17 0.95 1.53
7 -29.44 -11.78 -5.89 -2.95 -1.18 <0.01 0.84 1.47
8 -31.90 -12.87 -6.53 -3.35 -1.45 -0.18 0.72 1.40
9 -34.63 -14.09 -7.24 -3.81 -1.76 -0.39 0.59 1.32
10 -37.57 -15.39 -8.00 -4.31 -2.09 -0.61 0.44 1.23
11 -40.71 -16.80 -8.83 -4.85 -2.45 -0.86 0.28 1.13
12 -44.07 -18.31 -9.72 -5.43 -2.85 -1.13 0.09 1.01
13 -47.67 -19.93 -10.68 -6.05 -3.28 -1.43 -0.11 0.88
14 -51.53 -21.66 -11.71 -6.73 -3.74 -1.75 -0.33 0.74
15 -55.66 -23.52 -12.81 -7.46 -4.25 -2.10 -0.57 0.57
16 -60.07 -25.52 -14.00 -8.25 -4.79 -2.49 -0.84 0.39
17 -64.79 -27.66 -15.28 -9.09 -5.38 -2.90 -1.14 0.19
18 -69.84 -29.95 -16.65 -10.01 -6.02 -3.36 -1.46 -0.03
19 -75.23 -32.40 -18.13 -10.99 -6.70 -3.85 -1.81 -0.28
20 -81.00 -35.03 -19.70 -12.04 -7.45 -4.38 -2.19 -0.55

Panel C of Table 1.T-t =15
Cost of Capital = 7%

Gr((o)/\:)lth ROA=5% ROA=10% ROA=15% ROA=20% ROA=25% ROA=30% ROA=35% ROA=40%
1 -13.56 -1.52 2.49 4.50 5.71 6.51 7.08 7.51
2 -17.06 -2.56 2.27 4.69 6.14 7.11 7.80 8.31
3 -21.34 -3.89 1.93 4.84 6.58 7.75 8.58 9.20
4 -26.58 -5.57 1.43 4.93 7.03 8.43 9.43 10.18
5 -32.96 -7.69 0.73 4.94 7.47 9.15 10.36 11.26
6 -40.72 -10.34 -0.21 4.85 7.89 9.91 11.36 12.45
7 -51.15 -14.03 -1.66 4.53 8.24 10.72 12.48 13.81
8 -61.58 -17.72 -3.10 421 8.59 11.52 13.61 15.17
9 -75.40 -22.75 -5.21 3.57 8.83 12.34 14.85 16.73
10 -92.10 -28.94 -7.89 2.63 8.95 13.16 16.17 18.42
11 -112.25 -36.53 -11.29 1.33 8.91 13.95 17.56 20.26
12 -136.53 -45.80 -15.55 -0.43 8.64 14.69 19.01 22.25
13 -165.74 -57.09 -20.88 -2.77 8.10 15.34 20.51 24.39
14 -200.85 -70.83 -27.49 -5.82 7.18 15.85 22.04 26.69
15 -243.01 -87.50 -35.67 -9.75 5.80 16.17 23.57 29.13
16 -293.57 -107.70 -45.74 -14.77 3.82 16.21 25.06 ®1.7
17 -354.16 -132.13 -58.11 -21.11 1.10 15.90 26.47 34.40
18 -426.70 -161.62 -73.25 -29.07 -2.57 15.11 27.73 37.20
19 -513.48 -197.17 -91.74 -39.02 -7.39 13.70 28.76 0@l0.
20 -617.19 -239.98 -114.24 -51.37 -13.65 11.49 29.46 2.93
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Table 2. Summary Statistics of Sample Firm Charactéstics

This table presents the descriptive statisticstiiose major characteristics of our sample firmsni8a includes those
firms listed on NYSE, AMEX, and NASDAQ with at lads/e years of data available to compute aversgept ratios,
growth rate, return on assets, beta, total riste,shnd book-to-market ratios. All financial seevigperations and utility
companies are excluded. Panel A lists the numlddmseyears observations for high growth firms dod growth firms
respectively during the period between year 19@byaar 2008. High growth firm-years are definedirs-years with a
sustainable growth rate higher than its returnssess. Low growth firm year is defined as a firnayeith a sustainable
growth rate lower than return on assets. PanekB the mean, median, and standard deviation vaidse 5-year
average of the payout ratio, growth rate, returrassets, beta risk, total risk, size, and book-toket ratio. The payout
ratio is measured as the ratio of the dividend payo the earnings. Growth rate is the sustaingldevth rate proposed
by Higgins (1977). The beta coefficient and totsk rare estimated by the market model over theipusv60 months.
Size is defined as market capitalization calculdgthe closing price of the last trading day afidwf that year times the
outstanding shares at the end of June of that year.

Panel A. Sample Size

Year Number of Firm Years Year Number of Firm Years
All Growth > ROA Growth < ROA All Growth > ROA  Growth < ROA
1969 617 21 376 1989 743 87 656
1970 584 11 396 1990 744 76 668
1971 606 18 443 1991 686 69 617
1972 656 24 570 1992 724 81 643
1973 712 43 596 1993 754 94 660
1974 739 71 573 1994 826 121 705
1975 811 79 588 1995 814 147 667
1976 878 98 632 1996 806 154 652
1977 1,007 122 669 1997 778 169 609
1978 1,351 194 668 1998 705 164 541
1979 1,315 218 732 1999 682 161 521
1980 1,235 172 780 2000 621 152 469
1981 1,190 165 885 2001 493 109 384
1982 1,067 101 1,157 2002 549 110 439
1983 1,047 112 1,097 2003 566 124 442
1984 995 124 1,063 2004 654 151 503
1985 870 78 1,025 2005 687 184 503
1986 783 73 966 2006 683 165 518
1987 792 78 935 2007 627 149 478
1988 770 106 871 2008 516 123 393
All years 31,683 4,498 27,185
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Panel B of Table 2. Descriptive Statistics of Charderistics of Sample (5 year average)

All Sample (N = 31,683)

Ryout  GrowthRate ~ ROE Beta Total Risk  Size (SMM) M/B
Mean 0.3402 0.1233 0.1418 1.0490 0.0112 2,925 1.8908
Median 0.3071 0.0905 0.1226 1.0323 0.0090 234 1.3194
Sdev 0.1998 3.2501 0.3562 0.4802 0.0106 15,223 4.9448
High Growth Firms (N = 4,498)
Rayout  GrowthRate ~ ROE Beta Total Risk  Size (SMM) M/B
Mean 0.0961 0.3970 0.2039 1.1319 0.0160 3,811 2.5232
Median 0.0906 0.1895 0.1763 1.1067 0.0132 321 1.7438
Sdev 0.0582 8.6905 0.1336 0.5641 0.0121 19,254 2.8540
Low Growth Firms (N = 27,185)
FYOUt  GrowthRate ~ ROE Beta  Total Risk Sze(SMM)  M/B
Mean 0.3786 0.0802 0.1320 1.0360 0.0105 2,786 1.7912
Median 0.3416 0.0813 0.1155 1.0232 0.0085 225 1.2688
Sdev 0.1866 0.5673 0.3787 0.4643 0.0101 14,482 5.1910
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Table 3. Firm's Payout Ratio on Risks and Firm Chaacteristics
This table presents results from a cross-sectamallysis of firm’s payout policy in each year dgrihe period 1974 to 2008. The cross-sectionakssijpns are as follow

In payout ratio,
1—( payout ratio, )

J =a+ pRisk + p,Growth_Option + #;In(Sze)+q

The dependent variable is a 5-year average pagtiatwith a logistic transformation. In panel Aetindependent variables are 5-year averages dietaerisk, growth rate, return
on assets, log of size, and the market-to-book.rdti panel B, the independent variables are 5-gearages of total risk, growth rate, return oseés log of size, and market to
book ratio. The estimates of the intercept areddpin the table. Adjusted R-square is also presefar each year. The time-series averagest-atats of 35 regressions are
shown at the bottom of the each.

Panel A. 5 Year Average — Beta Risk

Year Intercept Beta S;%Mh In(Size) Adj-R2 Year I ntercept Beta G&g\fgh In(Sze) Adj-R2
1969 0.707 0727  -0.02 0.02 0.10 1989 -0.12 -0.75" -0.04 0.06 0.05
1970 0.77"7 0577  -0.07 0.01 0.08 1990 -0.17 -0.72 -0.03 0.06 0.05
1971 0.48 0477 -013" 0.07 0.06 1991 -0.21 -0.62" -0.04 0.07 0.03
1972 0.797 -0.63" -0.07 0.01 0.07 1992 0.02 -0.74 -0.10° 0.08" 0.04
1973 0.61" 059"  -0.07" 0.01 0.08 1993 0.12 -0.85" -0.10° 0.09” 0.04
1974 0.62" -0.677  -0.04 -0.01 0.10 1994 -0.19 -0.76" -0.08 0.12" 0.05
1975 0.55" -0.76"  -0.03 <0.01 0.12 1995 -0.29 -0.78 0.02 0.0§ 0.04
1976 0.53" -0.80" -0.01 -0.02 0.13 1996 -0.63"7 -0.72" 0.03 0.11" 0.07
1977 0.43 -0.76"  <0.01 -0.02 0.08 1997 -0.87" -0.747 <0.01 0.1% 0.09
1978  -0.08 058"  -0.02 0.03 0.07 1998 -1.04" -0.87" <0.01 0.15 0.10
1979  .0.20 054" -0.01 0.03 0.08 1999 -0.86" -0.97" <0.01 0.1% 0.08
1980  -0.33 -0.44"  -0.07 0.05 0.05 2000 -0.70"7 -1.06" 0.02 0.08" 0.10
1981  -0.39" -0.48"  -0a17" 0.08" 0.10 2001 -0.68" -1.02" 0.01 0.0§ 0.09
1982 -0.21 054"  -0.157 0.07" 0.08 2002 -0.66" -1.067 0.02 0.07 0.09
1983  -0.17 057" -013"7 0.07" 0.09 2003 -0.61" -0.83"7 0.01 0.04 0.05
1984  .0.19 056"  -0.17" 0.09” 0.09 2004 -0.51" -0.80" 0.02 0.01 0.05
1985  -0.472" 050"  -0.23" 0.13" 0.11 2005 -0.77" -0.58" 0.04 0.01 0.03
1986  -0.46" -0.48"  -0.20" 0.13" 0.09 2006 -0.57 -0.44" 0.05 -0.03 0.02
1987  -0.23 054"  -0.09 0.06" 0.05 2007 -0.52 -0.20 0.05 -0.04 0.01
1988  .0.16 059"  -0.06 0.05 0.04 2008 -0.56 -0.20 014  -0.07 0.05
ALL Year
Avg. -0.18" -0.66 " -0.04"  0.05" 0.07
t-stats  -2.27 -21.41 -3.52 6.28

"7, and” indicate significance at the 10, 5, and 1 pertmrdls, respectively.
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Panel B of Table 3. 5 Year Average — Total Risk

51

Year I ntercept TotRisk G&g‘fgh In(Size) Adj-R2 Year I ntercept TotRisk g;?é/vth In(Sze) Adj-R2
1969 0.83" -55.66 -9.53" 0.02 0.39 1989 0.38 -37.53° 9127  0.05 0.32
1970 1.00” -44.88"7  -10.60° <0.01 0.40 1990 0.33 -59.18"  -4.977  0.02 0.23
1971 1.117 -40.317  -13.797 0.02 0.40 1991 0.15 -65.04" -0.04 -0.01 0.07
1972 1.137 -37.707 -12.32"  -0.01 0.35 1992 0.41 -73.7% -0.04 -0.03 0.06
1973 1.04” -40.377 -11.197  -0.01 0.38 1993 0.45 -68.93" -0.06 -0.04 0.05
1974 1.18" -54.67" -9.77"7  -0.04 0.35 1994 0.33 -65.24°  -3.26°  0.03 0.15
1975 0.97" -44.10” -9.56°  -0.03 0.37 1995 0.45 -71.55°  -6.08"  0.06 0.20
1976 0.49” -45.33" 294"  -0.05" 0.20 1996  -0.30 -35.68°  -4.197  0.087 0.15
1977 0.31 -41.56" -1.797  -0.05 0.11 1997 .0.50" -37.36° -3.67°  0.08” 0.16
1978 0.49” -27.98" -8.39" 0.01 0.38 1998  -0.65" -42.25" 3147  0.08” 0.15
1979 0.40" -26.70" -8.12" 0.02 0.38 1999  .0.32 -60.91"  -1.627  0.03 0.13
1980 0.27 -15.89” -8.80" 0.03 0.31 2000 0.13 -84.44"  -1.01" -0.02 0.16
1981 0.10 -14.70° -8.51" 0.06~ 0.35 2001 0.21 -87.777 -1.127  -0.01 0.18
1982 0.19 -14.27 -8.20" 0.05" 0.31 2002 0.13 -79.15 -0.25  -0.02 0.15
1983 0.17 -15.02" -8.827 0.06~ 0.33 2003 0.05 -59.97° -1.977 0.01 0.15
1984 0.36" -18.967  -10.41" 0.06" 0.35 2004 0.16 -53.40°  -4.40"  0.02 0.22
1985 0.40” -23.027  -11.84" 0.08” 0.43 2005 <0.01 -44.77  -6.187  0.05 0.26
1986 0.33 -22.94" -12.16" 0.09” 0.45 2006 0.09 -47.63°  -0.957  -0.05 0.08
1987 0.41" -29.88" -9.377 0.04 0.39 2007  -0.05 -34.717 0.01 -0.06 0.02
1988 0.44" 2234  -10.227 0.04 0.32 2008  -0.35 -16.99 -1.827  -0.02 0.04
ALL Year
Avg. 0.32" -44.067  -6.01"  0.02 0.25
t-dats  4.65 -13.66 -8.88 2.30
"7, and” indicate significance at the 10, 5, and 1 pertmrdls, respectively.



Table 4. Firm's Payout Ratio on Risks and Firm Chaacteristics — Grouped by Growth Rate Relative to R@

This table presents results from cross-sectiorallyais of firm’s payout policy in each year durithge period 1974 to 2008. The cross-sectional regres are as follows:

In( payout ratio,
1—( payout ratio, )
The dependent variable is the payout ratio witbgastic transformation. The dummy variable is edodl if a firm’s 5-year average growth rate isages than its 5-year average
ROA, and 0 otherwise. In panel A, the independeniables are beta risk, dummy times beta risk, groate, return on assets, log of size, and th&etdn-book ratio. In panel
B, the independent variables are total risk, duntimgs total risk, growth rate, return on assetg,dbsize, and the market-to-book ratio. The adjgdi®R-square is also presented
in each year. The estimates of the intercept dppeHl in the table. The time-series averages-atatistics of 35 regressions are shown at thebottf the each.

J = a+ BRisk + B,D(g < ROA)- Risk + BGrowth _Option + 3,In(Size)+q

Panel A. 5 Year Average — Beta Risk

Growth

Growth

Year Intercept Beta D*Beta Rate In(Sze) Adj-R2 Year Intercept Beta D*Beta Rate In(Size) Adj-R2
1969 0.62" -0.54" 0.44"  -6.87" 0.03 0.46 1989  -0.06 -0.45" 0.827 -7.54" 0.09” 0.42
1970 0.76" -0.41" 0427 -8.13" 0.01 0.47 1990  -0.29 -0.517 0777  -4.41" 0.09” 0.32
1971 0.67" -0.29"7 043" -11.677 0.05 0.44 1991 055" -0.517 0.897  0.02 0.06" 0.17
1972 0.69" -0.39" 052" -10.02" 0.03 0.43 1992 056" -0.50" 1.22"  0.05 0.05 0.24
1973 0.57" -0.36" 0.477 -9.60" 0.03 0.46 1993  -0.50" -0.75" 1.32"  0.05 0.08" 0.27
1974 0.77" -0.50" 0.44"  -8.65" 0.01 0.42 1994 054" -0.67" 1167  -2.43" 0.13” 0.30
1975 0.76" -0.54" 0427  -879" 0.02 0.45 1995 053" -0.68" 1.08"  -4.69" 0.16~ 0.30
1976 0.29 -0.60" 054"  -2.457 0.00 0.34 1996  -0.78" -0.64" 1.04" -3.07" 0.15" 0.28
1977 0.18 -0.58" 0.65°  -1.397 -0.01 0.26 1997 -1.00” -0.66" 1.02" -2.78" 0.17" 0.27
1978 0.28" -0.39" 047"  -7.447 0.047 0.46 1998  -1.37" -0.69” 1717 -2.16" 0.19” 0.31
1979 0.08 -0.28" 045"  -7.227  0.057 0.44 1999  .1.24" -0.85" 1.86° -1.17" 0.17" 0.27
1980 0.01 -0.25" 0.65°  -7.39" 0.05" 0.43 2000 -1.08" -1.04” 1.79"  -0.90" 0.15" 0.26
1981  -0.06 -0.28" 054"  -7.247 0.07" 0.43 2001  -1.04" -1.05” 1.827  -0.99” 0.15" 0.24
1982 0.07 -0.32" 0.65°  -6.997 0.06" 0.39 2002  -1.15" -1.257 2167  -0.11 0.14" 0.28
1983  -0.05 -0.30" 0757  -7.03" 0.077 0.44 2003  -1.07" -1.03" 2.057 -1.52" 0.13” 0.25
1984 0.16 -0.35" 0.66°  -8.75" 0.087 0.43 2004  -0.81" -1.06” 1.817  -4.07" 0.13” 0.30
1985 0.04 -0.37" 0.697  -9.89" 0.11" 0.51 2005  -1.04" -0.72" 1.96° -5.15" 0.14" 0.33
1986  -0.05 -0.37" 0.867  -9.33" 0.10" 0.55 2006  -0.79" -0.64" 1.60° -0.71 0.03 0.14
1987 0.07 -0.56" 083" -7.18" 0.067 0.52 2007  -0.75" -0.46" 1.577 0.01 0.01 0.14
1988 0.14 -0.39" 0.88" -8.00° 0.05° 0.44 2008  -0.70" -0.57" 1.46°  -1.30" 0.03 0.21
ALL Year
Avg. 025 -0.577 1.027  -492"  0.08" 0.35
tstats .2 44 -14.57 11.83 -8.70 8.99

"7, and” indicate significance at the 10, 5, and 1 pertmrdls, respectively.
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Panel B of Table 4. 5 Year Average— Total Risk

Year Intercept  TotRisk D%Lcit' G&g‘fgh In(Size) Adj-R2 Year Intercept TotRisk D%Lcit' S;%Mh In(Size) Adj-R2
1969 053"  -7058" 75547 -6.947 0.02 0.47 1989  -0.04 -40.94 91.60" -7.277  0.077 0.41
1970  0.70" -54.88" 67.80° -8.33" 0.01 0.47 1990  -0.08 -55.27" 87.377 4137  0.04 0.32
1971 074"  -39.61° 6298 -11.88" 0.04 0.44 1991  .0.13 -69.96 89.04" 0.01 0.01 0.17
1972 0.76" -40.88" 59.48" -1051" 0.01 0.41 1992 .0.22 -69.3§"  130.27° 0.04 0.02 0.24
1973  0.64" -40.08" 57.407 -9.557 0.01 0.45 1993 -0.43 -65.14"  144.66°  0.03 0.04 0.25
1974 0.88" -55.81" 56.21" -8.167 -0.04 0.43 1994  .0.30 -69.00° 128.09" -2.24"  0.08” 0.30
1975 067"  -44.49° 50300 -8.26° -0.01 0.44 1995  .0.25 7213 126.14" -469°7 011" 0.32
1976  0.24 -45.86° 54.877 -2.50" -0.03 0.31 1996  -0.75" -41.58" 101077 -3.36°  0.12" 0.26
1977 0.15 -45.10°  65.427  -1.447 -0.04 0.24 1997 .0.89" -45.397  101.93" -2.94" 012" 0.26
1978  0.29" -31.037  44.497 7277 0,01 0.46 1998  -1.24" -43.14"  156.16° -2.377 0.14" 0.28
1979  0.20 -27.697 42927 -7.007 0.02 0.45 1999  .0.88" -60.03" 162317 -1.16"  0.08" 0.25
1980  0.08 -21.3%" 5857° -7.547 0.04 0.42 2000  -0.06 -104.85°  121.48" -0.73" 0.01 0.28
1981  -0.01 -21.12° 4424 7277 0.05° 0.41 2001  -0.13 -95.81"  110.15° -0.81 0.02 0.27
1982  0.06 -19.78° 51647 -7.00°0 0.04 0.37 2002  -0.30 -88.84" 117.83" -0.15 0.03 0.28
1983  -0.06 -20.74°  67.60° -7.047 0.06" 0.42 2003  -0.34 -72.87°  100.82" -1.47"  0.05 0.26
1984  0.14 -23.63° 65.40° -8.777 0.06” 0.42 2004  -0.23 -63.46 85.88" -3.687  0.06° 0.31
1985  0.14 -30.25° 63.30° -9.897 0.08” 0.50 2005  -0.54" -46.90° 10151 -5.01" 0.08" 0.35
1986  -0.09 -30.12°  82.63" -9.34" 0.10” 0.54 2006  -0.23 -53.28" 99.87" -0.64"  -0.02 0.18
1987  0.02 -35.95° 86.537 -7.197 0.05 0.50 2007  -0.36 -44.98°  116.40° 0.01 -0.03 0.17
1988  0.06 2714 93117 -8.16° 0.05 0.42 2008  -0.50 -52.387 11503 -1.15°  0.01 0.23
ALL Year
Avg.  0.04 -49.53 88.45° -4.897  0.04” 0.35
tstats 058 -15.05 1753  -8.62 5.54

"7, and” indicate significance at the 10, 5, and 1 pertmrdls, respectively.
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Table 5. Firm’s Payout Ratio on Risks, Firm Characeristics, and Fixed Effects

This table presents results from panel data arsabfdirm’s payout policy during the period 19742008. The regressions are as follows:

ayout rati
In{ pay Ot

: = a+ BRisk ; + f,D;, (9 < ROA)-Risk , + BGrowth_Option , + 3 ,In(Sze); , + Fixed Effect Dummies+¢g
1—( payout rath’t) '

The dependent variable is the payout ratio witbgastic transformation. The dummy variable is edodl if a firm’s 5-year average growth rate isages than its 5-year average
ROA, and 0 otherwise. The independent variabledata risk (total risk), dummy times beta risk gtaisk), growth rate, return on assets, log oésend the market-to-book
ratio. Results in Model 1 and Model 2 are averagiamated parameters of Fama-MacBeth regressiondeMbto Model 6 are panel data analyses with figiects. Firm fixed

effects relate to dummy variables for every firnd gear fixed effects refer to dummy variables feery year. The estimates of the intercept are €ldgp the table. The adjusted

R-square is also presented in each yestatistics are shown in parentheses.

: D*Total Growth : Year Firm .
Model I ntercept Beta D*Beta Total Risk Risk Rate In(Size) Effects Effects Adj-R2
D -0.25 -0.57" 1.02" -4.92” 0.08” 0.35
(-2.44) (-14.57) (11.83) (-8.70) (8.99)
2 -0.04 -49.53 88.45" -4.89" 0.04” 0.35
(-0.58) (-15.05) (17.53) (-8.62) (5.54)
(3) -1.33" -0.58” 0.98" -0.02" 0.05" Yes 0.26
(-18.83) (-33.07) (65.43) (-2.75) (14.71)
(4) -0.66" -56.44" 97.96" -0.02" 0.07 Yes 0.27
(-8.63) (-46.56) (62.56) (-2.33) (1.87)
(5) -1.56" -0.33" 0.74” -0.02" 0.02” Yes 0.62
(-4.84) (-16.72) (50.01) (-4.14) (3.22)
(6) -0.917 -40.48" 77.64" -0.02” 0.07 Yes 0.62
(-2.79) (-26.61) (45.96) (-3.84) (1.31)
©) 2.29” -0.24" 0.71" -0.02" -0.25" Yes Yes 0.64
(6.70) (-11.43) (48.86) (-3.92) (-22.62)
(8) 277" -30.71" 75.97" -0.02™ -256.47" Yes Yes 0.64
(8.06) (-19.25) (46.32) (-3.77) (-23.43)

"7, and” indicate significance at the 10, 5, and 1 pertmrdls, respectively.
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Figure 1. Sensitivity Analysis of the Relationshifpetween the Optimal Payout and the Growth Rate
The figures show the sensitivity analysis of tHatienship between the optimal payout and the gnaate. In each figure, each line shows the péagenchange
of the optimal dividend payout with a one percdmrge in the growth rate. Different lines represbffierent levels of the rate of return on assdisfferent

figures present different durations of dividend pawnts T-t) and costs of capital.
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