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DIVIDS:D RAP: AND VARTAPION I.. SHARS PRICES : Au
L4APLOR IO INTO rHMEIR I .0 sRRISLATIONSHIP

RAVL:DRA H. DHOLAKIA AND R.MsSH BHAT

ABSTRACT

Return and risk ars the two acknowledged characteristics
affecting investment decision of investors in szcurities
market., The litsraiture on the rclationship betwzen these
two charactceristics provides ample evidence sbout the
intardependencies between them. TIhe present study takes
a view that risk should not be congidcred a one dimensional
variable, an attempt has therzfore been made in the
’pr¢58nt paper to decompose this charactezristic into risk
in dividend and uncertzinty in capital gaisis. DTwo alter-
native explanations for the aature of their i-t2rdependencies
have besa proposed. Dhe stuly uscs + sample of 269 companied
and provides c¢ross-sccetion - onc poriod analysis of
dividend and sharz price wariables. The empirical evidence
supports the hyvothesiz:d relationships betwoen the two

dimensions of risk.
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INITRODUCTION

‘Securitivs market aniilk: iy other markets in the
economy has certain distingui~hing ehinractoristice which
make it 2 field of evergrowing intcrest for the practi«:i - rg
and researchers alike., Thesc characteristics may be
claggified into three broad categoriecs : (a) environment
of the market; (b) nature of the comodity traded in the
market; and (c¢) the nature of the priccs prevailing in the
market.

market

The efficient [ .. hypothesis links the concepts of
information from the eunvironment, pricssmd econonic
profits in a specific way. The environment of the securi-
ties market may be more competitive in the sense that if
market is efficient then economic or supernormsl profits
cannot be earned. In such 1 situation the securities prices
fully reflect 111 relovant and availible information provided
by the environuent. ffor rignrous and formal statement of

the Bfficient Market Hypothesis, see Fama (1]]

The process of market operations arc gimple and
are primarily

straightforward. The investors guided by the

-

tangible and intangible characteristics of the securities.

The types of the tangible charaicteristics of the shares &
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differ nt companies are nore oY l=zcs the sume Giz., divi-
Tdends and capital gains (or lous.s; waere:s the nature of
intangible charscteristics ~iz., ric: »rd uncertainty may
differ consider~ovly.
Phe capital assct priol g rmod.. ori zinally proposed

by Sharpe (2), Lintner (3), i Xossin (4) epitomize the
relationship batween tangidle =nd intangiole characteristics
by providing us with an explicit cxpression for the equili-
brium expected returns on 11l sccurities in terms of their
risk characteristics. The model suga:sts that the expected
" return of security is function of (i) the riskl.ss rate of
return; (ii) a market return per unit of risk; nnd (iii) the
Aj%iékinéss of each security. (® r the assumption wmd inter-
pretation of the asset pricing model sce adove references).
The expression for the equilibrium =xpected returns on all

gecurities may be statz2d az follows:

B(R;) = Ry + [E(}gn) - RfJ B e (1)
‘where
B (Rj) = the oxpected return on jtix security,
Rf = the riskless rate »f intcrest,

1

the expected market return per unit of risk,

B R - R¢)
B (R)

the expected return on g nmarkoet portfolio
which contains all assets in proportion to
their total wvalue,

; = the gystematic risk of jth securivy,
J



This model provides a fr:mcwvors within which the risk
measurc can be interprited ... ex .icitly. Szourities
which are highly sensitiv. 5+ 'noval buasiicss condition
are more risky. For such =_crribiza the Ej gdll bk
greater than unity. Howsveor, @0 atiiapt hing Do mxdes in
‘1iterature to decompnse th: intzible charseteristic of sceu-
rity into rigk of dividznd: ind uncertainty in capital
'gains and also there is no cxplicit exposition to investigate
their interrels;tionships. The present study ias towards

thig direction.

THE OBJECTIVE

The price in the securities m=rket, unlilie many other
markets, is highly volatile. It varics congiderably not
only from day to day, but also sometiresg during -~ day.
Stack exchange provides one »f the best cxamples of active
market of second hand goods., 3cc:use of its competitive
nature, the advertiscments aul cthzor selliing zfisrts by
‘different companies take the form of providing information
to the investors at lirge rather than aiming to influence
their prefe}ence funetion in general. Such iaformation is
typically provided through the financial statenents,
‘chairman's gpecch :nd other announcements about the plans,

programmes and intentions of the company.

wdaM SARAFEAI GEMENY
T INETITUTR OF MARA
,,,b,“r(.‘ll. Al
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out of the several intcresting aspects of the share
. ,

market analysis, onz of the most importint is the examination
of price variation during a given time period. The shorter
the tiﬁe period chosen, the legser would be the numbaer of
factors determining the variability in the share prices over
the period. PFor exumple, if the period is taizn to be a
guarter year or legs, the proferencz function of the investors
can be assumed to be relatively more stable. Similarly,
the government policy regarding taxation, expenditurce, licen-~
sing, ate, over the relevant p:riod oy e 2ssumed to be
known. Under such circumstances the decision of an invesgtor
to buy 2 share of a ccompany providzs a vury uscful cmpirical
liqbaerVatiou to corroboratz or quastion the validity of
several hypothe g a about investmeni behaviour. Since the
investors decision to buy a share is primarily determined
by the sangidle and intangible charactoristics, however,
the laitter viz., risk of lividends md uncertainty in
capital gains play 3 signiricant and eruelal role in such
decisions. It is in this iirvcetion trat the prosant study
purports to cexamine the relasioasnip botwien the two charae-
teristics of shares with the help »f the empirical dzta on
share prices and dividends for 269 compwies whosc shares

were traded in the stock exchange in India during the first

three quarters of the year 1986.



THE _ FRAMBWORK

In order to develop th: framework for investig:ting
the relationghip between share vrice fluctu:tions and
dividend*between the two variibles under investigation,
The rate of return on sccurity j for period t includes
. both dividends and capital zains expressed ac a fraction

of the begimming of period price, as follows :

- _ Dt Pyt ~ Byp
it . y —_—
-GT
rjt = djt + th R (2)
where
7'r3t ¢ the rate of roturn on jth security at t th
point of time for the holding period b to t
Djt : Dividend paid per shaire on jth sccurity

P't’ P.b : Market pricc par shars for the jth security
J J 2t bth and t th point of time

dividend rate’

[
(1

gjt s+ capital gains rate

The expected rate of roturm for t th period may therefore

be obtained as follows:

B(ryy) = B(dgy) + B(gj)  eeeees (3)

# policy, we define the rate of return on sharz which

provides linkage ....



The overall riskiness of tioe gecurity j is dete;mined by
thé variance of the rate of return distridbution. Bach
company would be intrrssco! in cdnitizing this riskiness.
In an intertemporal it tion this would meoan providing

a stable and steadily incwro.aing vty of return., At one
particular point of tim. the impre :sion of risky s2curity
can be avoided by providing a rate of return wnlch is not
significantly different from overall average market rate of
return. Aissuming, that 21l companics in the cconomy at a
particular point of time attempt to provide r-ite of return

equal to some constant (which may be the averags market

return) then
N E{rjt) = T cees (4)
and
; = E(djt) + E(gjt) ) e (5)

with this implicaticn, eguation (5) may be expressed as
follows :

B(g;) = T - B(dy) veen (6)
-aince the variables ave 1% one particular point of time
the subscript t has been ignored.

In order to test this model, we need to fiid appropriate
measures of expected capital gains [@(gj)-\ and expected
rate of dividend [E(dj)il for each compan; in our sample.
Ideally, E(gj} would be measured as the ratio of the
difference between the gselling price and the buyl _ .-ice.



gince the share prices keep on varying, the invsstors should ,
consider the expected digtridution ~f the sharc $rices and
its properties like expectcd —~lu: d variance., dowever,
looking 2t the complictions i coabs involved in conputing
the relevant alternatives, the propertics of the expected
distributions of share prices of different coupanies may

Ye approxirated by the expscted range of share prices. When
we take an aggregatz of all inyestors, their expectations

on an average come true. Hence, the expected vzlue of

capital gain has becen measured in the following way:

E(gy) = _Etingé§ﬁ%p€fig coene ()

where H and I represent, the high:st and the lowast share
ggg;gh;respectively during a particular period. uhit is
agsumed in our framework is that the reasurc of E(gj) is,
on an average, half the maxiium possible capital gain
during the period. Simplifying th. cquasion (7) we obtain

E(gj) = (H-L) / (HsL) ceeee (8)

_Bhe gbove expression is standard statisticdi measurement of
the relative rang=, a relative measure of th: variation in
any sequence of observations (in our case, share prices).
Thﬁs, it ecah be observed that the variation in share-prices
determines the expected value of capital gains., In the
absence of detailed datz on share prices over EPG entire
time interval, the relative range -s in equation (8) can be
used as a fairly satisfactory pro:yr to reprcscont the relative

magnitude of variation in share prices.



8

Moreover, the expected dividend rate, z(dj), for any
beriod gnould ideally be measurcd with reasp:et 6 the price
at which an investor buys thc sh-re. Illowever, when we take
aggregation over all companies, thz average buying price
may be taken as the nid-point between the maximum and minimum
obgerved during the period (the sume uethod has been adopted
in defining the c=pital gains). Thus we may define

E(dj) = (I‘I.'.IJJ_)/z - XEEFEX] (9)
vhere Dj ig the dividend paid per share.

Defining the relevant viriables of the simple model in
this manner, w need to fit the following ragression equations
MODEL I

Lond —~r

'ga = (I-I-ﬂdj + uj "o s e v é (10)
unheYe 3& jg the random crror term with stand.rd assumptions,
and a and B are population parameters with the nwll hypo-
thesis as (i) « = T, and (ii) g = -1.

The Alternative EBXplanation

grucial to the avove mdel I the asgumption about the
behaviour of on: period rate of rcturn. WMo attempt .45 been
made to decompose the overall riskinzss in the rate of
return into the risik and uncertainty associated with its

“two components. This decomposition may be described as

3

enllows:

Var ('i-’j) = Var (a3) + var (g;) + 2 G s (aj,’g"j) LD



The abovs expression sugmests Sht the tol2l variation
in the rate of return will ot mmly Do aff.cted By the
regpective variations in iivii=ads 24 cipit-l ~hing but also
by the coveriance »etween shen,  Dhe previous explanation
suggests that the two chir.esoviatics ore perincily related
and the relationship is vee tiva, In this alfcrmtive expla-
Lﬁétion, we assume that the two ~huaractezristics are independent
5f each other, This will facilitate to test the hypothesis
ander two extreme situations of the relationships between
the two variables. Hence the modified version of the
aquation (11) is

Var C;B) = Var (E}) + Var (ES) ceeee (113

In_an extreme situation, the risk in rase of return
would be zero only when there is no risk associ<ted with
the dividend rate as well as there is no uaceriainty in
Eapitai gains. This is rarecly the situation purticulmly
in case of invastment in shares. In practicz, the risk in
dividends ind the uncertainty associ 24 with the capital
Egihs are the charicteristics which make the shire of diffe~
rent companies differcnt from <azh other, Both these,
characteristics wre assumed to be negatively dzsired for
'?gtional investor,in th2z sense that lcss cf them is preferred
%;ér-more. For a given level of dividend rate thz investor
41l -always prefer a security with ninimum uncertainty in
_bapital gains and vice versa. These relationghips may be

shown below in figure 1.
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K

Var (gj) 1 | ’
LOW var (4;) | HIZ 7ar (dy)
HIGH vir (dj : HIGH Var (gj)
(11) | (1)
.
__________ R it
LOW var (dJ) | HIGH var (dj)
LOW var (gj) | LOW var (gj)
(1ii) | (iv)
|
0 Var (dj)
Figure (1)

From figure 1 it is clear that shares falling in
category (i) are inferior to the ones in catzzory (iii).
zh ‘other words, shires falling in chtegory (iii) would
'totally dominate the shar:s falling in category (i) by
driving the latter out of market. Howevzr, we zot the
data only for the securiti:s which v traded in the market.
The shares falling in catogory (1) would automitically be
?;uigd out if var (gj) and Var (dj) are th: only relevant
characteristics of the sharos for the cnoice L investors
(gee, Lancaster (2 )/. Assuming it to be the casc, the
anly possibilities are for obscrving sharcs in the rest
of’the categorieg,

Considering further that less sf Vvar (g } would be
preferred for a given lecvel of rigk in d1v1dend rate,

Var (d-;): the efficiency frontiar hatwian Tar (A ) ana
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Var (gj) ghould be downward :loping and convex %rom below,

8ince, investors look upon Var (gz.) and var (&.) -s negative
N J . J

characteristics, their indiffcronee curv. 5 ~re downward

“.;5.5?;-;:.;4;-. T
[ o)
g

| an ]

=i

(Figure 2)
ﬂbping and concave from below., Morcover, investors are
interested in minimizing their disutility from Vvar (gj)

mﬁ Var.(dj) given their efficiency frontier. Hence, they
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would b2 in zguilibrium at the point of tangency between
the concave from below indifference curves and convex
from below efficiency frontier (as shown in Pigure 2),.
Different shares with different combinations of Var (gj)
and Var (dj) are tradsd in the market because the utility
or preference functions of investors between Var (gj) and
Var (dj) differ.

This approach of defining the relevant characteristics
of different shares in terms of the risk of 4dividends,
Var (dj) and uncertainty of capital gains, Vvar (gj),
requires a cross-section of time series data for share
prices and dividends of different companies. Although
the approach provides fresh insights into the interrelation-
ships between the two characteristics, for the present
purpose congidering the constraints in terms of data
availability and cost of carrying out such a detailed
empirical investigation, we propose to simplify the analysis
by redefining the two basic characteristics viz. dj and gj
in terms of the first moments of their respsctive distri-
butions rather than more realisticazdlogically more
appealing alternative of measuring them by the second
moments of their respective distributions. Thus, we
consider here E(dj) and E(gj) as the measures of the

relevant characterigtics of shares of different companies.
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It should be noted at this stage that expected value
of capital gains, E(gj) is rrimarily det~cmined by the
magnitude of the variition in shar:c priczs over the
relevant time interval. iigher the price variations,
greater are the chances 61 getting the capital gains.
Hence, the expected value of capitzl gains, E(gj), can
be represented by the var (pj). If we carry out similar
analysis of the interrelationship between the so-defined
two characteristics of shares, we can summarize it in the
diagramatic form as in figure 3. The most important
difference between figure 1 and figure 3, is in the
nature of the measured characteristics on th: two axes
in the respective figures. whereas in figure 1 the
measured characteristics represented negative desirability
in the sgense that less of them iz preferred to more of
then, in figure 3, on the other hand, the measured charac-
teristics are positively desired in the scense that more
of them is preferred to less of them. 7xtending the same
logic of Lancaster's characteristics approach, we can
c28ily see that shares filling in category (iii) are
inferior to the ones in category (i). Given that we are
dealing with the actually traded shares in the market,
we do not expect to observe shares in category (iii) since
they are likely to bz totally dominated by the shares

falling in category (i). Such a rclationship between
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(14) i (1)
High Var (Pj) High Var (Pj)
TaowW E(dj) High B (dj)

(iid) (iv)

Low Var (Pj)

ILow B (dj)

Low Var (Pj)

High B (dj)

Figure 3

(H

E (4.

3
chances of dividend
return
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the cxpected value of dividend and variations in share
pricecs would represent what iz termcd as cfficiency °
frontier in the Lancaster's approach. As we 2an readily
obgerve from figure 3, the ={ficiency front%?r betweén
the two characteristics on the assumption that they are
the only relevant characteristics for choics, will be
downward sloping concave from below curve betwecn E(dj)
and Var (pj) .

On thiy bagis we propose to fit the following non-
lingar regrossion equation praferably of the following

form
P e
d

MODEL II: [Var (p;])]2 = “‘\o +\1 ; o+ '&"j (12)
where'?f'j is the random error term with staindard assumptions
and '}\0 and 151 would be respectively positive and
neg~tive, Since in this case we 2re assuming the
differentiation of shares on the b.sis of two characteris-
tics }\o cannot be interp::ted as the average market

rate of return,

Empirical Results

As mentioned earlicr, we have carried out an empirical
test of the models discussed above with the help of a
sample of 269 companies whose sharcs were traded in the
stock exchange during 1986. The reference period was
less than a year. We estimated equation (10) and (12)
with the help of standard ordinary least sguares (0LS)

method. The fitted regression equations are :



»*
watimates
tes g -0.2037 - 0.7130 4,
£ MoDEL I ¢ 83 T5l0117)  (0.2919) °
7(1,267) = 5.97
DW = 1.093
Bstimates 2
stimtes yar (p,)% = 0.1017 - 0.1516 4.
of HODSL Ll: 7 T(olone2) (0.2028)
F(1,267) = 4,96
DW = 1-99

Ag far as the goodncss of fit is concernad the estimates
of both Model I and Model 11 are gtatistically significant
at 5 per cent level. Morecover, if we carry out the
standard t-test on the null hypotheses described with
equation (10) in the P e rision section, we find that we
cammot reject the null hypothesis of the cozflicient of
dj to be equal to -1 even at 30 per cant level of signi-
ficsnce, Thus, our sampl: of 269 companics Cou3 not scem
to contradict the hypothesis of 13 wiform expected rate
of rsturn during first thre: guarters of 1986, we can
congider an interval cstin.te of the constant term in our

ae nel I, AT 5 per cent

.

fitted regrecsion equation
level of significance, the intervi. estimate works out to
be 0.2708 < T < 0.3166.

The model II implies a £OXNCTHVS from balow curve,
because its second derivative is always negnative. whether
it is a downward sloping curve or not depends on the sign
of the coefficient of dj in the estimated cguation. From
the egtimatcs of Model II, it is clear that the coefficient

is negative and significant at 5 per ecent 1 -vel of

% TPigures in parantheses indicate the 3t andard errors.
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significance. The congtant term is positive and highly
significant statistically. However,-n 3 pointed out earlier,
we camot interprct the constant torm in this equation
becauge such a2 specification of the equation implizs two
different characteristics of aharea pliying role in their
gelection which may be %nconsistent with th “ypothesis

of wniform rate of return (T). With these vwo characteris-
tics, the resturns on different shares are likely to be
different. The resultg for model iI only indicate that

the sample of 269 companies in India is not[ighsistent with
our identification of only the two characteristies visz,,

the expected dividend rate (E(dj)) and expected capital
gaing which ig 3 function of variation in prices (Var (Pj))’
as the most relevant oncs for the choice of shares by the
investors. Howsver, we should be cautious in drawing any,
sharp conclusions. 7Thus Shere migns be other relevant
characteristics of the shares like she past performance of
the company, managemant ind e future growth prospects.
These might be cerucial over —rd above the two characteristics
of expected dividend rate: nd cxpecbted capital gaing for

the decisgion by the investor.
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