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estid beta might still be in the lowest 100 estimates Jf it war 
measured with a sufJkieatJy Jarge negative emx” 

Thus, the negative errors in the 100 smaht estimates of beta mi&t k 
expecttd to 0utweiJjb the positive errors. ne sanm argunieat except ia 
reverse would appJy to the 100 Jaqpzst estimates. ladeed, it wouJd m 
that any Jlortfoilo of securitiu stmtifled by c!dBmtu of bet8 for lNbi& 
the awmge df these estimatu is not the graud mcau of aU betas. w 
J.0, would be subject to some o&r bias. It would also 8azm that tfic 
absolute mynitude of tbir order bii should be greater, the firrtber h 
av~~~is~mtbegrand~.Ibenmtscctionfo~tbb 
mpzve aqgument and suggests tfrat, If it is sot inwrrec& it is -eJy 
mWl~asto&e sourceofthebks. 

me A FO8MAL MODEL 

me intuitive expkmation of ,&e order bias just gh?cr! Wadd seem tc 
sumt that the wky in which ~JIC p0rtfolio3 are formed caused tJie bii 
This section will aqpne tb8a the bks is prueut in the estimated beta+lirr 
the individuaJ securities and is uot induced by the way i<.wJGch brt 
pod0608 are sekctd. Following thh argument wiJJ be au msis Of the 
extent to which this order bias accounts for the obJuved regression 
tendency in portfolio betas over time. 

A numericaJ example wiJJ serve to illustrate the logic Of the subsequcut 
mment and to inttwluce some tquircd notatiou.T Assume for the 
moment that the po8slMe values of beta fat au individuaJ security i in 
period t. &, are 0.8, J .O and J-2 and tbat each of these vakes is equally 
IikcJy. Assume further that in utiuiatk~~ a beta for an individual security, 
there is a 0.6 probability that the estimate 8, C0Btah8 BO measurement 
error, a 0.2 probability that it understates tbe txue & by 0.2, aud a 0.2 

p 
I 

probability that it overstates the true value by 0.2. Now in a sample of : 
ten sccuritiu whose ttue betas were all say 0.8, one wouJd expect two i 
utimatu of beta to be 0.6, six to be 0.8, and two to be 1.0. nlese ’ 
nu~havebtcntranscn’bedtotbe~rowofTabie2,Tbes~ 
aBd third rows are simikrJy co~8ttuctcd by first assumi~g that the ten 
securitks alJ had a true value of 1.0 and then of 1.2. 

‘I%e rows of Table 2 thus correspond to the distriith of the A= 
mated beta, &, conditional OB &e ttue value, a(. It migJtt be noted that 
the expectation of& conditionat on at, E& I&), is a. However. in s 
samprim situation, an investigator would be faced with au estimW af 
beta and would want to assess the dist@utioa of the true & ccmdidod 
011 the estimated A,. Such conditioual distributions corp#pood to w e 
CO~IBIBS of Tabk 2. It is easily verified &at ihe expect&JOB of lpl( 
~~nditi~lrpl OB h, E(~it 1 &.is generally wt 8(. Fwvk, if h were 

. . 

hlcLbrrt1oombh~brrrIQo~ I 



Betas and Their Re~rembn Tendbuies m 

TABLE2 
Nuvlu or Sectmmu Caou 

cusuFtl!DBY&AND~ 

iha 
.6 . I.0 I.2 I.4 

2 6 2 . ii 2 
2 6 2 

0.8. E@tt; btt = 0.8) would be 0.85 since with this estimate the true beta 
*mid be 0.8 with probability 0.75 or 1.0 with probability OZ.* 

7hc estimate r&,, therefore, would typicahy be biased, and it is biased 
w~cthcr or not portfolios are formed. The effect of forming large 
pertfolios is to reduce the random component in the estimate, so that the 
di8erence between the estimated portfolio beta and the true portfolio 
kta can be ascriied almost completely to the magnitude of the bias. 

ln the spirit of this example; the paper will now develop explicit 
f~mtulae for the order bias and real non-stationaritits over time. Let it be 
assumed that the betas for individual securities in period t, at, can be 
thought of as drawings from a normal distriiu tion with a mean of 1 .O and 
variauce at&). The corresponding assumption for the numerical exam- 
pk just diicussed would be a trinomial distribution with equal prob- 
abilities for each possible value of &. 

Let it additiontdly be assumed that the estimate, At, measures & with 
uror qt. a mean-zero independent normal variate, so that & is given by 
the sum of /3,* and %. It immediately follows that & and A1 are cl&ii 
uted by a bivariate normal dktribwiOB. It might be noted that, as formu- 
hted. #(T& need not equal &(QJ. i # j. Since the empirical work will 
assume equality, the subsequent theoretical work will ako make this 
assumption even though for the most part it is not necessary. ‘Ibe final 
rUUmption is that & and &+, are distributed as bivariate normal vari- 
UU. Because a is independently distributed, &, and &,+, will be distrii 
acd by a bivariate normal distriiWtion. 

?hat h and fsr,, are bivariate normal random variables, each with a 
DylLI d 1.0, implies the fortowing regression 

(J) 

This WgrdOB it SiIBhr m the proWdIIre prOpOd iII i%Nne [31 to 
adjust the estimated betas for the regression tendency. That procedut’a 
WU to regress uthates of beta for individual securities from a later 
period on uthttu from an earlier period and to use the coeflIcients 
from this regression to adjust future estimates.D The empirical evidence 
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presented there indicated that tbis procedure did improve the accuracy of 
estimates of future betas, thou& ILO claim was made that there might not 
be better ways to adjust for the regression tendency. 

lbecaef8cieBtof~- 1) in. (1) can be broken down into two 
componentsz one of which .wouJd axresJxmd to the so-cahd order bii 
and the other to a tme regression tendency. To achieve this result, note 
that the cowriance of/&, and 8( is given by Cov(B& & f 7~). which 
because of the assumed independence of the errors, rCdBCU to the 
co~arian# of hr and &. Making this substitution and r@acing 
cfWJw+s. Ad W dAt+sr Blk(csHm. (J) becomes 

The ratio of @9&~(&+~ to *(a3 migbt be identified with the order bias 
and the corrdatio~ of IsI and a,, witb a hue regression. 

If the undertying values of beta are stationary over time, the correla- 
ti~ofsu~vcvplucswillbe~.Oandthestnadprddtviuiosuof~and 
fitit will be the same. Assuming SUCJI stationarity and noting then that 
Bwr equaJs Al, equation (2) can be rewritten asI* 

Ws+,I&t)-~k&sI&J-f 

-0’ -35, @tt - I). (3) 

Since 8jJ,d would be less than +(a3 if beta is measured with any error. 
the coefficicLlt of (Br - 1) would be less than 1.0. ‘This means that the 
true beta for a security would be expected to be closer to one than the 
estimated value. In other words, an estimate of beta for an individual 
Security except for an estimate of 1.0 is biased.” 
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la &la of this disamsion, the paper now reexamines the empirical 
corul~ of the yrcvious sccP;on. Tfie initial task will be to adjust the 
prt’o”o betas q thy gbupmg periods for.tbe order bias. After making 
@b SdjusUnmt, rt WIU be apparent that much of the regression tendency 
&-cd in Table. 1 remains. Thus, if (2) is valid, the vaiue of the 
mlation coeffkient is probably not 1.0. The statistical properties of 
Btimtes of the portfolio betas in both the grouping and subsequent 
@XIS will be examin+. The section ends with an additional test that 
@es further con&nation that much of the regression tendency stems 
fmm true non-Stationarities in the underlying betas. 

To adjust the estimates of beta in the grouping periods for the order 
bhr using (3) would require estimates of the ratio of a’@,,) to ti&). The 
umple variance calathted from the estimated betas for all seukties in a 
ocular cross-section provides an estimate of #&). An estimate of 
d(l~lc) can be derived as the difference between estimates of rr)&) and 
d(m). If the variance of the error in measuring an individual beta is the 
asme for every security, 6%,) can be estimated as the average over all 
sccu&s of the squares of the standard emr associated with each 
estimated beta. 

In conformity With these procedures, estimates of the ratio of 4f&) to 
d&l for the 6ve seven-year periods fkom 1926 through 1961 were 
respectively 0.92.0.92.0.89.0.82, and 0.75. In other words, an unbiased 
estimate of the underlyiug beta for an individual security should be some 
eight to twenty-fwe per cent closer to 1.0 than the original estimate. For 
haace, if cP(&JW&) were 0.9 and if A1 were 1.3, an unbiased 
estimate would be 1.27. 

TO detexmine whether the order bias accounted for all of the regres- 
lion. the estimated betas for the individual securities were adjusted for 
ih order bias usiug (3) aad the appropriate value of the rath. For the 
mfne portfOb of 100 seauitiu examined in the previous section, 
P@@tfOb betas fa the OroupinO pehd were recalculated’as the average 
of hse tijusted bet88. It m&U be noted that these adjusted portfolio 
betas could altenmtivdy be obtained by.@ustiG the uuadjusted 
portfolio betas directly. Tluse adju8ud pottfoUo betas are given ia Table 
3. For the reader’s umvenknce , the unadjusted portfolio betas and those 
&mated in the subsequent seven years are reproduced fbm Table 1. 

Before compariug these estimates, let us for the moment consider the 
~hicpl propatier d the porHoli0 betas, first in the groupiug period 
and hn in the snbsequmt period. Though unadjusted estimates of the 
~OliObCtIWiBtlU w period may be biased, duy would be 
crpecttd to be hi&ly l dhble*p y that tam is used in psychometrics. 
nuS~ WBdk88 dwhat these utmatu measure, tbey mcnsurcitaccu- 
mtdY or more prddy thcb- values approximate those which would be 
UpeCted conditional on the unddying population and how they are 
~fUttd. For e@ly-wei#ated portfolios, the larger the number of 
-tier, the moct reliable wdd be the utiumte. 

~Pecificdly, foa aa equally-weighted portfolio of 100 secmities, the 
s~dard deviation of the error in the portfolio beta would be one-tenth 

r 
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B p~jmed~qut, itmd~+~errors for portfolio betas calculated from 
v fm indrvrdurl secunbes assume ifdepend- Ot the errors in 
~‘IhesPndudqrorfota~~o~betsctnbomverbeEPlCUI 
yd directly @out makmg this assumption of independence by regre+ 
a be portfob tctnnu on the Met index. The standard emr for the 

of the 100 saauitiu with the lowest estimates of betain the July 
1933 period was for instance, 0.018, which compares to 0.012 

*wed assuming iidepdwce. The average standaid error of the 
d-ted betas for the fau pordolios in this period was also 0.018. The 
rvm stsndard arm of the betas for the pordolios of 100 securitia in 
* four subsequent seven-year periods ending June 1961 were respec- 
ov~~0.025,0.027,0.024,and0.0~.Althougb thesestandarda~~rs, not 
,uuming independence, are about SO per cent larger than before, they 
yr still extremely small compared to the range of possible v&es for 
pdRcoli0 betas. 

For the moment, let us therefore assume that.the portfolio betas as 
&Wed in the gNUping period b&o= adjustment for o&r bias an 
~tremely dkble numbers in that whatever they measure, they measure 
ic accutatelY. III this case, a&sting these portfolio betas for the order 
bins will give extremely Mable and unbiased estimates of the underlying 

The IIUU&I exampk in Table 2 giva an intuitive feel for what is 
bsppcning. Consida a pordolio of a large number of securitia whose 
crtirnntcdbctuWereailO.Sinaparticu)arumple.Itwillbencalledthat 
ucb~~tirmtcrequinr~tthetruebctrrbeeithcr0.8orl.O.~the 
number of %cdtiu with estimates of 0.8 inneases, one cau be more and 
lllotc adident that 75 per cent of the sewrities have true betas of 0.8 
md 2S per cent have true betas of 1.0 or equivalently-that au equally- 
vciotrtd pOrrfOB0 Of the seatities has a beta of OS. 
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level for clcb of the last three miag pcriodr, 1!MW7,l!W-S4,19S 
61.” Thus. thii evidence strongly suggests that them is a suq 
tendewyfortheunderiyingvaluuofbetatorcgresrtmvardsthemsss 
overtinse.Yet,itcouldbearsucdthatthistertisaupectbecsuKtbr 
forwrlausedirr~stingfortbeordabiu~devdopedundab 
sssumption that the distriitions of beta were normal. This assumptiosC 
certainly not strictly cortst and it is not clear how sensitive tbe adjust- 
ment is to violstions of this assumpti01~~ 

Aw~robustwaytodenronstratetbe~tcnccafaauerrgrrsr#ll 
tendency is based upon the obsavstion that the portfolio betas estimucd 
in the period ifmnediateiy subsequent to the -ping period sre m 
suredwith~bieerroraudbias.‘TbeseestimatedpoitfOfio~~ 
be compared to bet88 for the same porbolios estimated in the sewsd 
seven years subsequent to the Fping period These betas, wbii hrrc 
been atimated in tbe second subsequent period and are given in Tble 3. 
disclose sgsin aa obvious regression tendency. Thii tendency is e 
nilkant at the five per cent level for the lsst the of the four pow 
C&p&O&S 

IV. SuM~aY 

Begiming with a review of the conventionsl wisdom, the paper hWJ 
thst estimated beta coefkients tend to regress tows& the grand messd 
gkPsovatime.~enextscctioaprrrcntcd~kindrdcmeirkJ 
analyses which showed that part of this obsenmd regrusion t+=J 
reprcscnted real ncmstationarities in the betas dindividual m 
that the so=wikd order bi was not of ovenvhelming importawe. 

In other words, companja of exQwJe risk!!rber high a - 
tobavcEessexeCmerirk~h~ri~ovatimt.Tbcre~two~olid. 

. . . . . 
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+tiot% Fit, thy &k of existi~ projects may tead to become less 
-me ova trme. THIS explawtion may be plausible for high risk fwms, 
bt it WOUU not SUIU applicable to 10~ risk firms. Secottd, llcw projects 
l~cn on by firms may tend to have less extreme tjsk EharpMe&ic~ than 
@hdng projects. If this scamd explanation is corwct, it is int#esting to 
lpcculate on tbe reasons. ]For inStance, is it a mamgcment d&ion of do 
bajtotions on the availability of profitable projects of extreme risk tend 
01 cause the riskiness of firms to regress towards the grand mm over 
DIBC? ‘ChOUgh one could mUhJc to speculate on the forces undcriying 
&h tendency of risk-as measured by beta coefficients-to r~grcss te 
wds he grand mean over time, it remains for,fbturc research to deter- 
h~ the explicit reasons. 

Schedule 3 



Schedule 4 
Page 1 of 4 

. 

. 
Pauline Ahern 

From: Frank Hanley <ffianley@ausinc.com> 
To: Pauline Ahem <pahern@ausinc.com> 
Sent: Thursday, August 31,200O 4:20 PM 
Subject: Fw: ECAPM 

- Original Message - 
From: Frank Hanlev 
To: profmorinbmsnxom 
Sent: Thursday, August 31,200O 4:18 PM 
Subject: ECAPM 

9/19/00 
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. 
Pauline Ahern - 

From: Frank Hartley <fhanley@ausinc.com> 
To: Pauline Ahem <pahem@ausinc.com> 
Sent: Friday, September 01,200O 1:19 PM 
Attach: response to F.Hanley.doc 
Subjisct: Fw ECAPM 

- Original Message - 
From: profmorin 
To: fhanleybausincxom 
Sent: Friday, September 01,200O 1251 PM 
Subject: Re: ECAPM 

Dear Fraukz 

Ihaveattacbe&areqxmsetoyourcoucern Ialsopoint~thattheNewY~PSChasendorsedtheMorinECAPMfollowingthe 
massivegenericcostofcapitalheariagofafewyeaxsago. Ihavetheexactciteifyouneedit. 

- Original Message - 
From: Frank Hanley 
To: profmorintihmsnxom 
Sent: Thursday, August 31,2OOO 4:18 PM 
Subject: ECAPM 

I Appreciatively, 

9/19/00 
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MORIN ECAPM 

Some have argued that the Morin ECAPM constitutes a double beta 

adjustment. I do not share the view that the ECAPM is equivalent to a beta 

adjustment. 

There are two distinct separate issues involved when implementing the CAPM. 

First, given the validity of the standard CAPM, what is the best proxy for expected 

beta? Second, and more fundamentally, does the standard form of the CAPM provide 

the best explanation of the risk-return relationship observed on capital markets? 

i. Beta measurement 

Unadjusted raw betas are inappropriate to use in a CAPM analysis. The 

raw unadjusted beta is not the appropriate measure of market risk to use. 

Current stock prices reflect expected risk, that is, expected beta, rather than 

historical risk or historical beta. Historical betas, whether raw or adjusted, are 

only surrogates for expected beta. The best of the two surrogates is adjusted 

beta a la Value Line, Merrill Lynch, and Bloomberg betas. 

il. Standard CAPM 

There have been countless empirical tests of the CAPM to determine to 

what extent security returns and betas are related in the manner predicted by the 

CAPM. The results of the tests support the idea that beta is related to security 

returns, that the risk-return tradeoff is positive, and that the relationship is linear. 

The contradictory finding is that the risk-return tradeoff is not as steeply sloped 

as the predicted CAPM. That is, low-beta securities earn returns somewhat 

higher than the CAPM would predict, and high-beta securities earn less than 

predicted. This is one of the most well-known results in finance. A CAPM-based 

estimate of cost of capital underestimates the return required from low-beta 

securities and overstates the return from high-beta securities, based on the 

empirical evidence. The empirical form of the CAPM refines the standard form of 

the CAPM to account for this phenomenon. 
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Thus, I do not share the view that the ECAPM is equivalent to a beta 

adjustment. For utility stocks with betas less than one, the CAPM understates 

the return. The ECAPM allows for the CAPM’s inherent bias by ascribing a 

higher intercept and flatter slope to the CAPM. The ECAPM is a return (Y-axis, 

vertical axis) adjustment. It is not a beta risk (x-axis, horizontal) adjustment. 

The ECAPM is not an attempt to increase the beta estimate, which would be a 

horizontal x-axis adjustment. The ECAPM is a return adjustment rather than a 

risk adjustment. 

2 

c There is a huge financial literature which supports both the use of the 

ECAPM and the use of adjusted betas. The empirical support for adjusted betas 

and for the ECAPM is summarized in Chapter 13 of my book, Reoulatory 

Finance, Public Utility Reports Inc., Arlington, Va., 1994. 

With few exceptions, the empirical studies support the finding that the 

implied intercept term exceeds the risk-free rate and the slope term is less than 

predicted by the CAPM. 
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Chapter 3 

. 

changes in bonds due to unanticipated changes in yields introduce price risk into the total return. 

Therefore, the total return on the bond series does not represent the riskless rate of return. There is no 

evidence that investors expect the historical trend of bond capital losses to be repeated in the future 

(otherwise, bond prices would be adjusted accordingly). Therefore, historical total returns are biased 

downward as indicators of future expectations. The income return better represents the unbiased 

estimate of the purely riskless rate of return, since an investor can hold a bond to maturity and be 
entihd to the income return with no capital loss. 

Arithmetic versus Geometh .Mems 
i 

The equity risk premium data presented in this book are arithmetic average risk premia as opposed to 

geometric average risk premix The arithmetic average equity risk premium can be demonstrated to be 
most appropriate when discounting future cash flows. For use as the expected equity risk premium in 

either the GAPM or the building block approach, the arithmetic mean or the simple difference of the 
arithmetic means of stock market returns and riskless rates is the relevant number. This is because both 

the GAF’M and the building block approach are additive models, in which the cost of capital is the SUM 

‘_ of its parts. The geometric average is more appropriate for reporting past performance, since it 
represents the compound average return. 

. 
,. 

The argument for using the arithmetic average is quite straightforward. In looking at projected cash 

flows, the equity risk premium that should be employed is the equity risk premium that is expected to 

actually be incurred over the future time periods. Graph 3-3 shows the realized quity risk premium for 

each year based on the returns of the S&P 500 and the income return on long-term government bonds. 

(The actual, observed difference between the return on the stock market and the riskless rate is known 

as the realized equity risk premium) There is considerable volatility in the year-by-year statistics. At 

times the realized equity risk premium is even negative. 
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Graph 3-3: Realized Equity Risk Premium Per Year (19261999) 
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To illustrate how the arithmetic mean is more appropriate than the geometric mean in discounting cash 

flows, suppose the expected return on a stock is 10 percent per year with a standard deviation of 20 

percent. Also assume that only two outcomes are possible each year: +30 percent and -10 percent 

(i.e., the mean plus or minus one standard deviation). The probability of occurrence for each outcome 

is equal. The growth of wealth over a two-year period is illustrated in Graph 3-4. 
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Graph 3-4: Growth of Wealth Example 

$1.69 

$0.81 

Years 
The most common outcome of $1 .I7 is given by the geometric mean of 8.2 percent. Compounding 
the possible outcomes as follows derives the geometric mean: 

However, the expected value is predicted by compounding the arithmetic, not the geometric, mean. To 

illustrate this, we need to look at the probability-weighted average of all possible outcomes: 

(0.25 X $1.69) = $0.4225 
-t (0.50 X $1.17) = $0.5850 
+ (0.25 X $0.81) = $0.2025 
Total $1.2100 

Therefore, $1.21 is the probability-weighted expected value. The rate that must be compounded to 

achieve the terminal value of $1.21 after 2 Yeats is 10 percent, the arithmetic mean: 

$1x(1+o.1o)2 =$1.21. 

The geometric mean, when compounded, results in the median of the distribution: 

$1x(1+0.082)’ = $1.17 . 

The arithmetic mean equates the expected future value with the present value; it is therefore the 

appropriate discount rate. 

(r2 SBBA Valuation Edition 2000 Yearbook 
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Appropriate Historical l?mc Periqd 
., .- 

The equity risk premium can be estimated using any historical time period. For the U.S., market data 

exists at least as far back as the late 1800s. Therefore, it is possible to estimate the equity risk premium 

using data that covers roughly the past 100 years. 

The Ibbotson Associates equity risk premium covers the time period from 1926 to the present. The 

oeginal data source for the time series comprising the equity risk premium is the Center for Research 

in Security Prices. CRSP chose to begin their analysis of market remrns with 1926 for two main 

reasons. CRSP determined that the time period around 1926 was approximately when quality financiaI 

data became available. They also made a conscious effort to include the period of extreme market 

volatility from the late twenties and early thirties; 1926 was chosen because it indudes one fulI business 

cycle of data before the market crash of 1929. Th ese are the most basic reasons why Ibbotson 
Associates’ equity risk premium calculation window starts in 1926. 

Implicit in using history to forecast the future is the assumption that investors’ expectations for future 

outcomes conform to past resuhs. This method assumes that the price of taking on risk changes only 

slowly, if at ail, over time. This “future equals the past” assumption is most applicable to a random 

time-series variable. A time-series variable is random if its vahre in one period is independent of its 

value in other periods. 

Does the Equity Risk Premium Revert to Its Mean over fime? 

Some have argued that the estimate of the equity risk premium is upwardly biased since the stock 

market is currently priced high. In other words, since there have been several years with extraordinarily 

high market returns and reahzed equity risk premia, the expectation is that returns and real&d equity 

risk premia will be lower in the future, bringing the average back to, a normalized level. This argument 

relies on seven4 studies that have tried to determine whether reversion to the mean exists in stock 

market prices and the equity risk premium .’ Several academics contradict each other on this topic; 

moreover, the evidence supporting this argument is neither conclusive nor compelling enough to make 

such a strong assumption. 

’ Fana, Eugene F.. md Kcm~th R Frw& ‘Pcrmancnr and Temporary Components of Srock Prices,” JoumaI ofPolilicnlL%nomy, April 
1988, pp. 246-273. Potmba, James M., and L;rwrcna H. Summers. “Mcao Reversion in Stock pr&s,” Jowd of FinanrirJ&vwnhs, 
Octob~ 1988. pp. 27-59. Lo, Am&w W., and A. Craig MacKitday. “Stock Market Prices Do Not Follow Random Walks: Evidcna from 
a Siipk Specification TCSC,” The hkw ofhmxkf Stud&, Spring 1988, pp. 41-66. Fiicny, John D., and Dean Lcisrikow. rhc 
Behavior of F$I$ and Debt Risk premiums: Am They Man Rcvertiog and Downward-Trending?” Thr/mrmaI of Po+fio Mmagtmnt, 
Summer 1993, pp. 73-84. Ibbotson, Roger G., and Scott L. Lummcr. “The Behavior of Equity and Debt Risk Premiums: Comment,” 7%~ 
Jcmwmfoff’~$l~ M~n~gnncnt. Summer 1994, pp. 98-100. Fiicny, Joho D., and Dean L&ikow. %c Behavior of Equity sod Debt 
Risk Premiums: Reply to Comment,* ~tJountdofPorqi& Managmm, Summer 1994, pp. 101-102. 
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Our own empirical evidence suggests that the yearly difference between the stock market total return 

and the U.S. Treasury bond income return in any particular year is random. Graph 3-3, presented 

earlier, illustrates the randomness of the realized equity risk premium. 

A statistical measure of the randomness of a return series is its serial correlation. Serial correlation (or 

autocorrelation) is defined as the degree to which the return of a given series is related from period to 

period. A serial correlation near positive one indicates that returns are predictable from one period to P 
the n&t period and are positively related. That is, the returns of one period are a good predictor of the 

:. 
returns in the next period. Conversely, a serial correlation near negative one indicates that the returns 

in one period are inversely related to those of the next period. A serial correlation near zero indicates 

that the returns are random or unpredictable from one period to the next. Table 3-3 contains the serial 

correlation of the market total returns, the realized long-horizon equity risk premium, and inflation. 

Table 3-3: Interpretation of Annual Serial Correlations (1926-l 999) 

Series 
-Company Stock Total Returns 
E 
In 9 

uity Risk Premium 
latlon Rates 

Interore$;; 

Random 
Trend 

i 
The significance of this evidence is that the realized equity risk premium next year will not be 

dependent on the realiid equity risk premium from this year. That is, there is no discernable pattern 

in the realized equity risk premium -it is virtually impossible to forecast next year’s realiid risk 
premium based on the premium of the previous year. For example, if this year’s difference between the 

riskless rate and the return on the stock market is higher than last year’s, that does not imply that next 

year’s will be higher than this ye&s. It is as likely to be higher as it is lower. The best estimate of the 

expected value of a variable that has behaved randomly in the past is the average (or arithmetic mean) 

of its past values. 

Table 3-4 also indicates that the equity risk premium varies considerably by decade, from a high of 

17.9 percent in the 1950s to a low of 0.3 percent in the 1970s. This look at the historical equity risk 

premium reveals no observable pattern. 
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Table 3-4: Long-Horizon Equity Risk Premium by Decade (1926-l 999) 

1920s' 1930s 1940s 19% 1960s 1970s 1980s 1990s 
17.6% 2.3% 0.0% 17.9% 4.2% 0.3% 7.9% 12.1% 
*Bard on the period 19262929. 

Finnerty and Leistikow perform more econometrically sophisticated tests of mean reversion in the 

equity risk premium. Their tests demonstrate that- as we suspected from our simpler tests-the equity 

risk premium that was realized over 1926 to the present was almost perfectly free of mean reversion 

and had no statistically identifiable time trends .3 Lo and Ma&inlay conclude, *the rejection of the 

random walk for weekly returns does not support a mean-reverting model of asset prices.” 

Choosing an Appropriate Historical Period 

The estimate of the equity risk premium depends on the length of the data series studied. A proper 

estimate of the equity risk premium requires a data series long enough to give a reliable average without 

being unduly influenced by very good and very poor short-term returns. When calculated using a long 
data series, the historical equity risk premium is relatively stable.4 Furthermore, because an average of 

the realized equity risk premium is quite volatile when calculated using a short history, using a long 

series makes it less likely that the analyst can justify any number he or she wants. The magnitude of 

how shorter periods can affect the result will be explored later in this chapter. 

3 Though the study pu%tmed by Fitmerry and Leiiw demonstrates that the ttaditional equity risk premiom exhibits no mean nxrsion 
or drift, they condude that. ‘the processa geneming these risk premiums UC generally mean-revening.’ Thii conclusion is completely 
ttnrdated to their statistid findings and has received some criticism. In addition to examining the traditional equity risk premia, Fionerty 
and Lcisrikow ioclude anal~cs on ‘real” risk prcmia as well as sepvvc risk prcmia for income and capital gains. In their comments on the 
study, Ibbotson sod Lommn show that thcse“rcaI” risk premia adjust for inflation twice, ‘crating variables with no economic contcnt.~ 
In addition, separating income and capital gains does not shed light on the behavior of the risk pranio as a whole. 

4 This assertion is further corroborated by data presented in Globd Xnvotingz The Pn#tinali G&k to the Worki of Gpital Marh cby 
Roger G. Ibbotson and Gary P. Brioson and published by McGraw-Hi& New York). Ibbotson and Brinson consttuctcd a stoclt market 
total return series back to 1790. Even with some unccttainty about the accuracy of the data before the mid-nineteenth century, the results 
are rrmarkablc. The real (adjusted for inflation) retums that investors rcccivcd during the three 50-year periods and one 51 -yeat period 
between 1790 sod 1990 did not differ greatly from one another (that is, in a st&ticaIly significant amount). Nor did the ml rams 
diet gtcady from the overall 201-yeas nenge. Thii &ding implies that beaux real stock-market rcmtns have been reasonably 
consistent over time, investors can use these past returns as reasonable bases for forming their expectations of future returns. 
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Some analysts estimate the expected equity risk premium using a shorter, more recent time period on 

the basis that recent events are more likely to be repeated in the near future; furthermore, they believe 

that the 192Os, 193Os, and 1940s contain too many unusual events. This view is suspect because all 

periods contain “unusual” events. Some of the most unusual events of this century rook place quite 

recently, including the inflation of the late 1970s and early 198Os, the October 1987 stock market 

crash, the collapse of the high-yield bond market, the major contraction and consolidation of the thrift 

industry, the collapse of the Soviet Union, and the development of the European Economic 

Comr&rnity-all of these happened in the last 20 years. 

It is even diflicult for economists to predict the economic environment of the future. For example, if 

one were analyzing the stock market in 1987 before the crash, it would be statistically improbable to 

predict the impending short-term volatility without considering the stock market crash and market 

volatility of the 1929-l 93 1 period. 

W&out an appreciation of the 1920s and lV3Os, no one would believe that such events could happen. 

The 74-year period starting with 1926 is representative of what can happen: it includes high and low 

’ returns, volatile and quiet markets, war and peace, inflation and deflation, and prosperity and 

depression. Restricting attention to a shorter historical period underestimates the amount of change 

that could occur in a long future period. Finally, because historical event-types (not specific events) ,. 
tend to repeat themselves, long-run capital market return studies can reveal a great deal about the 

future. Investors probably expect “unusual” events to occur from time to time, and their return 

expectations reflect this. 

A Look at the Historzvcal Results 

It is interesting to take a look at the realized returns and realized equity risk premium in the context of 

the above discussion. Table 3-5 shows the average stock market return and the average (arithmetic 

mean) realized long-horizon equity risk premium over various historical time periods. Similarly, Graph 

33 shows the average (arithmetic mean) realized equity risk premium calculated through 1999 for 

different starting dates. The table and the graph both show that using a longer historical period 

provides a more stable estimate of the equity risk premium. The reason is that any unique period will 

not be weighted heavily in an average covering a longer historical period. It better represents the 

probability of these unique events occurring over a long period of time. 
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Table 3-5: Stock Market Return and Equity Risk Premium Over Time (1926-l 999) 

Period 
Length 

Stock Arithmetic large Cornpa 
Meon otolRebm 7 

ion 
wisk Premium 

-Horizon Equity 

Myears 
70years 

E;E 
40 years 

;i ;:i: 
15years 
;o Yg 

Y 

19261999 13.3% 8.1% 

Ezz 
1950-1999' 

l:tz 
14:8% 

Ek 

1960-1999 13.3% 
$5; 

1970-1999 
1980-1999 El 

6:7% 

1985-1999 19:6% 
-., 

Et 
1990-1999 19.0% 12.1% 
1995-1999 28.7% 22.3% 

Looking carefully at Graph 3-5 will clarify this point. The graph shows the realized equity risk .’ 
premium for a series of time periods through 1999, starting with 1926. In other words, the first value 

on the graph represents the average realized equity risk premium over the period 1926-1999. The nest 

value on the graph represents the average realized equity risk premium over the period 1927-1999, and 

so on, with the last value representing the average over the most recent five years, 1995-1999. 

Concentrating on the left side of Graph 3-5, one notices that the realized equity risk premium, when 

measured over long periods of time, is relatively stable. In viewing the graph from left to right, moving 

from longer to shorter historical periods, one sees that the value of the realized equity risk premium 

begins to decline significantly. Why does this occur? The reason is that the severe bear market of 
1373-1974 is receiving proportionately more weight in the shorter, more recent average. If you 

continue to follow the line to the right, however, you will also notice that when 1973 and 1974 fall out 

of the recent average, the realized equity risk premium jumps up by nearly three percent. o 
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