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David A, Gordon, Myron [, Gordon, and Lawrence 1. Gould

Wik e vield af which a share of stock is selling,
alen C‘%!}Eu {ts expecied refum or requited retiun, is
an imporiant statistic in fnance. Firms use itin choes-
ing wnong investment opporiunitles and finandeg

alisznatives, and investors use it in making portfolio
decigions, MNevertheless, the visld at which ashare is
selling is  difficult quantity to mepswre, which has
mxuxﬁd its vse in the practice of finance. This papser
develops and tests 1 basis for choice among alterna-
tive methods of sstmating 2 share’s yield.

A share’s yield, bke a bond's yield, is the dis-
count rate that equates its expected futtire payments
with s current price. A bond's yield is sasy to mes-
sure nnder the comimon praciice of ignorng default
sk, as the future payments are then keown with

certainty. The fukrure payments on a share, however,
are dividends and market price, and these paymants
are unverfain,

The coranon practice is o represent these b
tare dividend payments with estimates of two ram-
bers; One Is the coming dividend, and the other is a
growth rate. The laiter can be an sstimate of the long-
run growth rate in the dividend or of the growth rate
in price over the coming pedod. In the latter case, the
L,ﬁrmia is calied the ExpEttuﬁ holding-perod return

R); in the former case, it is called the disconnsted
cash flow yield {DCFY).! In sither case, the esfimate
of a share’s yigld reduces to the sum of its dividend
yield and a fotare growth ate, with the latler inferred
in some way from listorical data.

There is 5 wide variety of acceptable methods
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for using historicsl data to zstimate fubare growth.
This variation in method is fustrated in the testimony
of expert witnesses before public utility comumissions
on the fair retumn for a public wility. In these cases,
the estimates and the methods used are a matler of
public record, Seme idea of the varous methods can
be found in Morin (1984} and Kolbe, Read, and Hall
{19841, The pexformance of sliernative estimating
mathods has heen examined in Gordon {1974), Kolbe
Read, and Hall (1984), Brigham, Shome, and Vinson
€1985), and Hazrns (1986).

We have derived sur basis for comparing the
accuracy of alfernative methods for estinmeting the
DUFY on a share from the generally accepted prop-
ositions that vield should vary according o sk, and
that beta s the best estimate of risk. Hence, the DOFY
should vary among shares with beta, and, baiwesn
wwo methods for estimaing growth, the superior
method 15 the vne for which the varation in yielkd
among stares is explained beiter by the vadation in
beta among the shases.

First we present simple, pleusible, and sbjec
tive mezsurement rules for implementing four pop-
nlar andVor attracive methods for estimating the
DTFY. We then describe how sample statistics may
be used o judge the accuracy of pach method, We
zise describe how the CAFM model has been used to
estimate share vield and explain why we do notoome
pare i with the varioes DCFY methods. The following
sections carries cut the comparison with samples of
uiility and {ndustrial shares, and the last secon pre-
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sents the conclusions that may be drawn from the
findings.

ALTERNATIVE MEASUREMENT
FULES FOR A SHARE'S YIELD

Under the DCF method or modei for estimating

stock is:
DCFY, = DYD, + GR,
whers
DUFY, = DCF yleld on the jth stock 28 e t,

o
)

DYD, = dividend yield on the jth stock st time ¢,
and

GRy = Jong-ron growlh rate in the dividend on
the jth stock that investors expect at ise
:

It what follows, we omit the Hme and firm
subscdpts on the varables when they are not re-
guired, Also, DCFY will refer to the wunknown true
vield on a share,

The difficult problem in arriving at the DCFY
is estimaton of the longrun growth rate that inves-
tors expect. Four estimates of that quantity arer

BGR = rate of growth in eamnings per share over
a prior ime period, usually the last five
YeRTs;

DGR = e of growth in dividend per share over
a prior Hme padod, asually the last five
years;

FRG = consensus among security analyst fore
casts of the growth rale in earnings, over
the next five years; and

BRG = an zverage over the prior fve years of the
product of the retention rate b and raie of
return on common siuity ron a stock.

The estimate of share yield that incorporates each of
these estimates of growth is denoted KEGR, KDGR,
KFRG, and KBRG, respectively.

A vase can be made for each of the four meth-
ods for estimating growth. XEGR, KDGR, and KERG
have been widely used in public wiility testimony and
n research on stock valpation models. The rationale
for KEGR is the belief that the past growth rate in
earpings is the best predictor of fohure growth in eamn-
ings and dividends. The rationale for KDGR is that
the future growth rate in dividends is the statistic we
wani fo estimate, and the past dividend revord i free
of the notse in past earnings.? The rationale for KBRG
is that all variables will grow at this vate if the firm
earns r and retains b, Furthermore, as Gordon and
Gonld (1980 show, KEGR and KDGR will be biased
in one diseetion or snedher 3 r and b have chenged
over the last five yenrs. As for KFRG, security analysts

are professionals employed fo forecast future per
formance; their forecasts are widely accepied by
investors. The IBES collection of forecast growth rates
of security analysis compiled by Lyach, Jones, and
Ryan has increased the popularity of this estimate,
As stated earlier, we may also ke the yield
on a share ag the sum of the dividend yield and the
axpected rate of growth in price over the coming pe-
rod. This estimate of a share’s yield is widely used
in testing the CAPM, with the average HPR over the
prior five years commonly used in such empirical
work. On the other hand, this estimate of 5 share’s
yield varies so widely among firms and over dme as
to be patently in error as an estimate of share yield,?

BABIS OF COMPARISON

To compare the acouracy of the four estimates
of the DCFY stated zhove, we regress the data under
euch estimate on beta for a sample of shares. If KEGR
is the estinate,

KEGR, = 2, + m, BETA, + ¢ 2]

The raionale for this expression Hies in the sisk pre-
mium theory of share yield, where the share yield is
egual to the interest rate plus a risk premium that
varips with the share’s relative risk. Hence, i BETA
is an error-free index of relative risk, o, 1s equal to the
interest vate, and o is the risk prermdum on the market
portfolio or standard share !

The higher the correlation between KEGR and
BETA, assuming that o, is positive, the greater the
confidence we may have in KEGR as an estimate of
DCFY. We cannot 1ely solely on the correlation,
though, In selecting among the methods for estimat-
ing DCFY, Errors in KECR as a basis for estimating
the DCFY on the jth share have random and systern-
atic componants. The former §s ¢, and iis aversge
value can be taken as the root mean square exror of
the regression (MSE), The larger the root MSE of the

ssion, the less attracdve KEGR is a5 an sstimate
f share yield, because the erroy makes the problem
¢ choice between KEGR, and KEGR, — ¢ mose acute.
{That problems will be discussed shorily.)

The systematic error is the difference betwaen
the unknown trwe yield on the jth share, DCFY,, and
the value predicted by Equation {2). There is no ob-
vious measure of the systematic error, 25 we do not
knpw DUEY,, but sample values of o, may provide
information on iis average value. The difference be-
tween o, and the interest rate is an Indicator of sys-
tematic error, berause the difference is zero under the
visk premium theory, Bror in the meastrement of
BETA blases o upward, but, with the same BETA for
each share ased in all four regressions, differences in
w, are indicators of systematic error®
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et ;. the sample
CEGR is a spwree of

In addition fo regression
mean and standard deviation of
information op is seonracy 85 a methed for the es-
Hration of DCEY. If the mean departs radically from
the Jongderm bond rate, or if the standard deviation
indicates an uaressonable range of varizion anong
shares, the sonuracy of the method is open to ques-
on. Also, the SB‘&TL}L MERD MBY b2 3 i
formation on the systematic error for 8 me
estivnation. Hence, sample values for the mean, stex
dard deviation, correlntion, ront MSE, and o
term all condzibute (o a judgment on a method’s ac-
curacy for estimating the DUFRY on a share. Unfor
munafely, thersis no simple eriterion for choice u
the alternatives.

Onee 2 conchasion s reached on the o
curate method for estimating DUFY - say, KE
we then have the problem of cholce between KEGR,
and KEGR, — & for the jth shore, I the random emrer
in KFEGR; is dus to eor in its messuretnent for the

- ittyshare, we simply use the %iue predicted by Egua-
Hon {23, which is KEGR, ~ g, On the sther hand,
KEGR and DUFY may vary am{m? shares with sther
{orrdtted) variables as well 45 BETA, in which case g
i niso due to the nmitted veriabies, and KEGK, may
be the better estimate of DCFY. Unfortunately, we
hiaer no basis for choice among these two hypotheses,
and the smaller the root MSE the Jess troublesome
the problemn of choive betwsaen ther,

A muore favorable fax eatment of capital zaing
over dividends should make fnvestors prefer capital
gains fo dividereds. As Brennan {31973} has shown, the
vield investors reguire on e share would then vary

- with the excess ofits dividend yield over the interest
rate. To recognize this, Equation {2) becomes

KEGR, = o + aBETA + o,DMI + ¢, @

with DML the excess of the dividend yield over the
interest rabe for the jth Hre. Although the tax effect
shonld make o, positve, is information In DMY on
share risk would tend to make o, negative. That is,
dividend yisld varies laversely with ¢ exp pected growth,
and we would find o, negative nsofar as gmwu iz
risky. To the extent that these bwe influences of the
dividend yield offsel each other, o, will tend oward
2810,

s

[

hod of

The CAPM theory of how expecied retom
fes armong qhares has been yropused as an allernstve
to the DIF medel for measuving yield. Uts value for
the jth stock is

EHPR, =

R, - IMTE],

INTR + BETA
whas

EHPR, = expected bulding-pedod retum on the
i share,

R =

EHPR, = expected b
marke! port

There is an important differencs between this
f” APM m d of share vigld and the DUP modsl rep-
wsenied by Equation (13, The latter an in-
*%"ln%w for maaszzxm\ sre vinld: There s ot Hmé,
in ths DCF modsl that explaing the vadaéion in yield
among shares. The CAPM, on tha pther :
theory on why and how yield varies
but une must go outside of the theory ¢
vanables en the right-hand side of Bquatis
rudes for estimating the variables, EHPR and BE
ﬁzny?n"m work then provides o m:’% test of the theory
and the estimating rules, such az we are carrying ond

heye.®
The CAPM nonetheless has been used to es
fmaie share yiedd in tesfinony before regulstory wm
sions i;v assigning zm'*zber te each of |

miEs
quantities on the rght-band side of Ecuation {4), For
INTR, a long-term bond yield is somefimes used in-

stead of a one-period rate. BETA {s estimated by con-
ventional methods.

The big problem is the expected return on the
market portfolio. Here the practice has been to e
the average realized risk premium over a perdod of
sboul fifty years as the estinats of EHPR, ~ INTR
in Pmahﬂn {43 Athough the Implict assumption i
that the risk premium is 2 constant over Hme, we

would expect the premmdum to change from one period
o the next for various reasons, among them changes
in the interest mate, the risk premivo: on the 1mrke
folio, and. dhe relative faxation of interest and
share income. Hence, this sstimate of share vield
morg o1 less i error gt any particular Hme, I:«nt we
have no way of estimating this error and comparing
the method with the others,

H

COMPARATIVE PERPORMANCE

We carried out our empical work with 2 same
ple of 78 large electric and gas nilily Srms and 2
sampie of 244 firms that includes 162 lndusidal firms
drawn from the 5&FP 400, We obtained share yield
urder the four methods for estimating it as of the
start of the year for the years 1984, 1965, and 1986,
Bor the sxplanatory variables, BETA for sack
share on sach date was oblained by regressing the
muonthly HPRs for the share on the monthly HPRs for
the S5P 500 over ‘}w prior five ye( . DM for g share
ks dividend v s the frderest rate on the one

1§

snonth Treasury bl at the start of z-:ac& vesr. BGR and
DGR are the im;w{}} mif»s %n Qli*h‘ff’\‘“' & nd i divie
o1 Hve years

wr,f‘%f"&




average of the retention growth rates over the prior
five years,” and FRG is the average of forecast growth
Taies in earnings over the next five years reported by
IBES. The ronesponding estimates of share yield
were obfained by adding the dividend vield at the
start of each year to the estimate of growth,

Table 1 presents tha stalistics that wa oblained
with XBRG and KFRG a5 the estimaies of DCFY for
the sample of utility shares and of all shares. The
means of KBRG for the ublity shares sesms reason-
able, with the inferest rate on ten-yesr government
bonds the standard of comparison, the latter being
11.67%, 10.43%, and 9.19% at the start of 1984, 1985,
andd 1986, respectively ® The standard deviations for
KBRG are small enough 1o make its range of variation

vell within the bounds of resson. The Ipwer means

for all shares reveal that the means for industrial
shares are below the mears for utility shares.” This
casts doubt on the accuracy of ¥BREG as a basis for
esbmating the DCPY on industrial shares, becausze
industrials are riskder than utility shares.

The beta model explaing none of the variation
in XBRG among utiiity shares, but the two-factor

maodel 15 a substandal improvement. The DMI cost-
ficlent, wy, i positive and significant in every year,
meaning that the unfavorable tax effect of 2 high div-
idend vield dominates the favorable risk effect. The
coefiicient on BETA is positive and significant in fwo
of the three years. The only disturbing feature of the
daiz is the sharp fall in R* and the comesponding rise
in the root MSE relative to the standard deviation of
KBREG 25 we go from 1984 to 1586,

The KBRG statistics for all shares are pubstan-
tially inferior to the ulliity share statistes, This forces
the urthappy conchusion that, for industrial shares,
BETA i a poor measure of risk, or KBRG is a pooy
measure of DCRY, or both,

The KFRG statistics for the utility sample are
superier o the KRG statistics, The meansara reason-
abie under the two aitera of being above the interest
rate and moving with it The senge of vadation of
KFRG suggested by iis standard deviafions seems
rezsonable, The statistics for the beta model are a
slight improvement on the corresponding statistics for
KERG. Furthermors, the two-factor model does a
good job of explaining the variation in KFRG among

TABLE 1

Sampde and Regression Bz

Gniies for KBRG end YKFRE,

Llity Shares and All Shaves, 1584, 1985, and 31966

KBRG KFRD
1384 1988 1985 R 1983 1886
UTILITY SHARES 05
Moan R i5.64 14.56 12.93
Standard Deviztion g 228 1.43 142
Beta Hodel o BG5S i3.48 .74
ay .25 309 0,42
rtatistic J12) .15} {4.14) {0.373
oot MEE 1.87 £1 1.2% 1.43
i 8.517 2.001 DA 0,003
Two-Facior Model vy 1IX7E 2 12.48 11.97
0 2 ! 3.85 0.83
teatatistic 219 e 6,33 (0.88)
ay .45 034 038 041
stadistic 14.88) 51} 1652 {4.65)
Rom MEE 163 1.73 103 1.26
R’ 267 0.362 0481 0.232
4‘)3‘.
Mean 12,58 13.86 i5.87
Standard Deviation .54 332 232
Beta Model o 15.00 1359 1430
BN - 247 ~2.43 1.7
fatatistn {$.23} {4,353 8.293
Reot 58 3.73 3.48 230
R* £.06% G089 0
Two-Fastor Model 14,34 13.95 Xt 14,67
'y 0.0 ~2.51 37 144
Pstatialic .13} 3.45} (2.88) 2.5
2y .48 -1, 4,12 - 305
tstatislc {5.04) ©2% 2.0 o
Ropt MSE 349 3.43 257 .28
® R L) L0706 3.030 {8
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ublity shares. The R% are higher here than for KBRG
in avery year, Finally, =, is positive and signifizant in
every year, and &, i not significant enly in 1986,

The implicit means of KFRG for the industial
shares seem high but not beyond reason, O the other
hand, the regression stafistics for the all-shares sam-
ple are not good, which leads o the same urheppy
conclusion for indusirial shares as we reachad for
KBRG.

Table 2 presents the statistics that wa obtained
naing KEGR and KDGR as estimates of the DCFY on
the shares in our sumples. Comparison of the regres-
sion statistics with those in Table 1 reveals that KEGR
and KDGR, parficularly the former, fall short by s
wide margin of the performance of KBRG and KFRG
as estimates of the DUFY on a share.

CONTLUSION

We have compared the acruracy of four math-
ods for estimating the growth component of the dis-
eounted cash fow yield on a sharer past growth rate
in earndngs {KEGR), past growth rate in dividends
(KIDGR), past retention growth rate (KBRG), and fore-

Sample and Regressi
Litdlity Bhares and &

15 of growth by security analysis (KFRG). Criteria
for the comparison were the reasonableness of sample
means and standard deviations and the success of
bata and dividerd yield in explaieing the vadation in
DCF yleld among shares. For our sample of uglity
shares, KFRG performed well, with KBRG, KDGR,
and KEGR follovang in that order, and with KEGR a
tant fourth. I we had used past growth in price,
it would have been an even more distant Bfth, Never-
theless, none of the four estimates of growth per-
formed well under the crterda for a sample that
included indusidal shares.

Before closing, we have three cbservations to
irst, the superior performance by KFRG
should comz as no swprise. Al four estimates of
growth rely upon past data, but in the tase of KFRG
a larger body of past dota Is used, filtered through a
group of serurity analysts who adiust for abnormal-
ities that are not considered relevant for future
growth. We assume this is done by any analyst who
develops retenion growth estimates of yield for s
firrn. ¥f we had done this for 3}l seventy-five firms in
our ulility sample, it is likely that the conelagions

iz

make.

fon Statisbes for KEGR and KDOR,
ares, 1984, 1985, and 1988

- KEGR KDGR
1584 1585 1584 1ok 1385 1856
%)
Mean 1616 £.32 16.4% 15.76 148
Sranudard Deviation 331 347 3.1 2.41 2
Bela Mods) g 1545 36,18 15,95 14.533 1233
2 173 340 w787 1.83 353 385
atatistic 10,55 @20 {2.18) (3.5%) 264y 23
Regst MEE 332 349 455 3.2 232 235
b 0.618 Dt 1080 0.013 0.08?7 6]
TwoFactor Model o, 4.0 15,83 1878 1410 13.56 1244
'S 333 a6 ~8.68 3145 4.28 378
- pstbistc £1.663 0.3 (2.318) {2.23 328 2.2
a3 D47 0,13 -0.33 4.61 0,35 ~438
estatishe 338 {0.68) .42} {5.02) 2.38) g2
Rout MSE 341 3,50 458 2.7 2:23 214
R? 4342 2007 4053 8258 D485 G.087
ALL BHARES 1240)
ean i1 942 7.88 14.08 13.53 1435
Srundard Devistion sy 1167 145 6.08 6.30 £.71
Beta Model o 1558 18,28 18,55 1535 8.04 153
@ ~5.9% ~11.2% ~13.90 ~D.09 «1.78 ~4.74
t-statistic PRED 7.0% {330 0.0 (152} 441}
Root MSE a1 16,65 L1 649 527 547
RB? 4451 8,371 {1213 0005 bRk REEES
TwiFastor bodsd ng 4.8 B42 R4 14,3 1441 FE8
ay -156 30,48 - 14.62 317 4.63 ~3.25
tstatists 077 5.2 2,73 .55 {2.36%
g £.51 015 8.6 2.55 9.34
sstatishic {23545 D55 {457 {3.47; (.72
Koot M58 138 HsY 586 513 545
R ke 7 o372 4.5 4,080 2.062 408
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wonld have been as good or better than th
tained with the analyst forgeasts of growth.
Secordd, we examingd shares and not povifo-
Hos, bersuse our objective 15 to estimate the DOFY for
shares and nol for portfolios. As comepon practize in
tasting the CTAPM has been to exstuie t2sis on port-

folios instend of shares, we dassified our population
of shares Into ten portfolios ou the basis of their beta
values, Regression sialistics were substaptially un-
changed, except that correlations increased dramati-

Finally, we must ackrowledge thet we haveno
begis for estmating the sxpected HPR or DCF yield
for industrial shaves with any confidence, Theories
on fipandal derision-making in industrial corpora-
tions that raly oo thet stadsts have » wesk empirics!
foundation.

* The BHPR s a one-period retumn, while the DCFY s a vield
U mahurity mgaswre. The two may differ in actuality be-
zauze of messurgment problems, but they also may differ
in theory, That i, they may differ lo the same way that
interast rates on bonds of different metmntiss may differ.
Sew DGordon and Goodd (1984a) This source of differmnce
betwesn BHPR and DUFY will be ignored here.

* A widely accepted hypothesis is that dividends contain in-
formation on earnings, becruss mensgement seis the dive
ident to pay out a siable Smction of normal or permanent
2arnings.

P Over a fiveysar poriod, thers may sven be 2 negative rate
of growth in price for » Jarge number of Soms. Pusthermore,
ihis negative growth rate Mmay be larger in absolite value
thert the dividend yield, which leads to the conchusion that
investors ar holding such shares o earn a negative return,
The frequency of negative stes of growth in price s reduced
as the prior time period used in is caloulation inore in
length, As that tabss place, however, the estimate of ihe
expected return for a firm spproaches 2 constant or 2 ton-
stant phus the dividend yield, The expected return on a
share 13 one statistic fog which i s an eror fo assume that
sxpectations are on average realbxed,

* Bquation {2} is similar o the CAPM according to Sharpe,
Lintner, and Mossin, They arrdved at this axprassion under
very rigorous assumplions. The heuristic visk pramium
raedel 18 adegunte for cur purposes.

* 1t meay be thought that Thell's (19863 decomyposition of the
ifference between the actual and predicted values of a
vagable can be veed here, bul in fact that decomposition
applies to s different problam. It axsimes thal tha observed
{achual} past values of a variable are fr22 of error, and it
dacomposes the exroy in & model hat ks smployed to explain
the past values. The purpose of Thell's detomposition is to
cast Bght on the possible ervor in using the medel to pradict
futuze valuss of the dependen! varlable. Cur problem is fo
determine which set of obsepved values I dosest 1o the bue
vidues, with the risk premium theory of shere yie¥d and
BEIA s the source of informadon on the trus valves.
Theil's wethod would be appmpdate for deco ing G
difference between the actual and pediciad vakaes of the
realized holding-period ratirn o 2 share. The scrual values
heve con be obyerved without srror,

ducad with parrmission of the sopyy

*There 5 an enoomous volume of smplricel wor
discovering whather the theory i3 true, but ¢ U
work doss not provide useful esHoates of the EHPR on s
share. To lest the fruth of Bouation {4), the practice has
been to vegress EHPK on BETA for 2 ssmple of firms with
the average tsdizad PR over the prinr five or 50 years
wsad &5 an estimats of the EHPR. Beeause of the large svvor
in the yesiized HIPR over a prior Hme period, a5 noted sar-
ey, nither the actug values of the dependent variable nor
the valuzs predicted by the model are wsable 25 estimates
of sharg vield, See Farne and MacBeth (1873) 2nd Friend,
Wasterfield, and Granito {3978}

? BRG for a year fs sernings less dividend divided by the end-
of-year book value. The estimate of the expected valug as
of the start of 198415 D.3BRGES + 0. 23BRGES + 0.208RGEE
+ DIBBRGES + i any valne of BRG was nag-
athve, it was set equsl to

i 25 b be above the risk-free
reet rate, but with z high enough interest rate the mors

trent of shares can reduce the yleld below
alzresl rates were not that high in thase
Gould (198¢b3.

* We expect the visdds on

iF
the intevest mie,
years. See Gordon an

ot

*The statisties reported for sl shares and for uglity shares
wers alen obiaived for industrial shares. Al methods of
estimation performed 5o poorly for industrial shaves, how-
sver, as o sugpest no confidence can be placed in any of
thera. To szve space, we do not present siatistics for the
dustriad shares. Whatever we want o know about them
can be deduced by comparing the data for 2l shaves and
sty shares,
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