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RP is one of the most important decisions you must make in developing a dis- |  ESTIMATING THE ERP
effect of a decision that the appropriate ERP is 4% instead of 8% in the Whil _
ile you can observe premiums realized over time by referring to historical data (i.e., realized

greater impact on the concluded discount return approach
. s S Exaple, bets: Ond o efi% ° ach or ex post approach), such realized premiums do not represent the ERP expected i
prior p s, nor do they represent the current ERP. Rather, realized premiums may, at beEt repr;n

Estimating the E
count rate. For example, the
Capital Asset Pricing Model (CAPM) will generally have a
eories of the proper measure of ot

rate than alternative th
academic study looked at sources of error in estimating expected rates of return over time and
sent only a sample from pri i
concluded: o the exterﬁ o Piflor PCHOd.S of what may have been the expected ERP.
ods. such sample a r‘za ized premiums on the average equate to expected premiums in prior peri
£ the error in estimating the cost of capital is found in the risk premium i ’ex e tp s may ve represent_atlve of current expectations. But to the extent that events that are
p o reoccur caused realized returns to differ from prior expectations, such samples should

We find that the great majority 0
estimate, and relatively small errors are
improve estimation procedures for market risk premiums,

due to the risk measure, or beta. This suggests that analysts should be adjusted t h
which are commonly based on historical ed to remove the effects of these nonrecurring events j i
prove the predictive power of the sample. ¢ - Such adjustments sre needed to fm-
Alternatively, you can directl Jerive impli
: y derive implied forward-looking estima
| | ‘ : : tes for the ERP
T — i the l}nderlylng expectations of growth in corporate earnings and dividends or from fr(')m fiata of
ERP as a “high impact decision, specific analysts as to dividends and future stock prices (ex ante approach) 3 projections of
s sl g e t more fhan four points.2 The goal of either approach is to estimate the true expected ERP as (;f the valuation d
 volved on ERP include: then ;thj Rel;(];ected ERP can be thought of in terms of a normal or unconditional Elill;)z date. EV; n
tiona ased on current prospects 4 We add i i i Tt
; . ress issues involving the conditional E
There is no one universally acce i B
pted standard for estimating ERP. A wide vari i
: . g variet
used in practice and recommended by academics and financial advisors Y ol premiums e

aweragcs.'
In ranking wha ating the cost of equity capital, another
author categorizes the choice of the » Jikely to make a difference of
more than two percentage points an

Three driving forces behind the discussions that hav

1. What returns can be expected from {nvestments by retirement plans in publicly traded common
stocks by retirement plans?

2. What expected returns are b

3. What is the appropriate cost 0
project to their present value equivalent?

values of publicly traded common stocks? l

eing priced in the observed
ting future cash flows of a company or a

f capital to use 1 discoun NOMINAL OR REAL?
Both th i i i

b ectez ;c)i(lpectcel((i tfeturn on a fully diversified portfolio of equity securities and the rate of return
(efpected " ;azz n— Tee SeC(lil)I'lg Rc;m be stated in nominal (including expected inflation) or real terms

removed). should not be affected by i i
. . y inflation. If both returns ar i

iy ; e expressed
g ::lazeterms3 tge fhfference in essence removes the expected inflation; if both returns are gx resség
; mms, inflation has been removed, but the difference remains the same. But ex post rzalized

et i i
returns will be affected by differences between expected inflation and realized inflation

DEFINING THE EQUITY RISK PREMIUM f

ct that we find many practitioners con=

Because of the importance of the ERP estimate and the fa
port on ERP estimates at the beginning

fused about estimating ERP, we report on recent studies and re
of 2007. We conclude with our recommended ERP.

The ERP (or notational RP,,) is defined as:
RPy, = Rm — Rf
where:

ERP esti i ;

B e (;Ziztzfls a function of the expected holding period for the investment to which the dis-
ly Hiquid inue tretum) is to apply. For exa}mple, if you were estimating the equity return on a
. e sorllllgn(te and ;he expected holding period were potentially short-term, a U.S. govern

.g., Treasury or T-bill ote T :

.g the ERP estimate, Y ) may be an appropriate instrument to use in bench-
ternatively, i o .

Sation of 5 b}l,l,silf you were estimating the equity return on a long-term investment, such as the

over many :ess where the .value can be equated to the present value of a series of future cash

e years, then the. yield on a long-term U.S. government bond may be the more a

nt in benchmarking the ERP estimate. ppro-

RP,, = the equity risk premium
R,, =the expected return on a
R;= the rate of return expected on a risk-

fully diversified portfolio of equity securities
free security

ERP means, in practice, a general equity risk premium using as a P
d & Poor’s (S&P) 500 or the New York Stock Exchange &

What is referred to as the
rd-looking concept. It is an expectation as of the valuation

for the “market”” either the Standar
composite stock index. ERP is a forwa
for which no market quotes are observable.

In this chapter, we are addressing returns of publicly traded stocks. Those 1€

beginning benchmark for closely held investments.

turns estab

rees of:

n Analysis of the Sou ; !
Ot eXample. By
gene F. Fama and Kenneth R. French, “The Equity Premium.” Journal of Finance (April 2002): 637-659

S
! Wayne Ferson and Dennis Locke, “Estimating the Cost of Capital through Time: A
Management Science (April 1998): 485-500. 1o /i
iate Theory (Cambridge: Cambri wversity Press, 2009 3 Olt, “Historj S
diate Theory (Cambridge: Cambridge University storical Results,”" Equity Risk Premium Forum, AIMR (November 8, 2001): 27

2 Seth Armitage, The Cost of Capital: Interme
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Common academic practice in empirical studies of rates of return realized on portfolios of stocks
zed monthly returns of “risk-

excess of a risk-free rate is to benchmark stock returns against reali
A T-bill rate is the purest risk-free base rate

on is high, it does reflect the inflation compo-

in
free” 90-day T-bills or one-year government bonds.

because it contains essentially no maturity risk. If inflati
pent, but it contains little compensation for inflation uncertainty. Problems in using such a risk-free

security as a benchmark are that (1) T-bill rates may not reflect rarket-determined investor return
requirements on long-term investments due to central bank actions affecting the short-term interest
rates, and (2) rates on short-term securities tend to be more volatile than yields on longer maturities.
Long-term government bonds are free of default risk but are not “risk-free.” Long-term govern-
ment bonds are sensitive to future interest fluctuations. Investors are not sure of the purchasing power
of the dollars they will receive upon maturity or the reinvestment rate: that will be available to them to
reinvest the interest payments received over the life of the bond. As a result, the long-term empirical
evidence is that returns on long-term government bonds on the average exceed the returns on T-bills?
The long-term premium of government bond returns in excess of the average expected interest
rates on T-bills (average of future forward rates) is commonly referred to as the horizon premium.
The horizon premium compensates the investor for the maturity risk of the bond. The horizon premi-

um equals the added return expected on the average on long-term bonds due to inflation and interest

rate risk. As interest rates change unexpectedly in the future, the bond price will vary. That is, bonds
The horizon premium compen-

are subject to market risk due to unexpected changes in interest rates.
sates investors for that market risk.

MATCHING RISK-FREE RATE WITH ERP

the risk-free rate and the matching ERP you should be matching the,

In theory, when determining
the investment cash flows are expected. For.

risk-free security and the ERP with the period in which
example (where b is a risk measure for the investment):

Short-term cash flows: Current T-bill rate + b x (RPmover T-bills)

Cash flows expected in:
Year 1: 1-year government bond rate + b x (RPmoverl-year bonds)

Year 2: 2-year forward rate on government bonds + b x (RPm over 2-year bonds)

Year 3: 3-year forward rate on government bonds + b x (RPm) over3-year bonds), and so 0B

Cash flows expected in the long-term: Current long-term government bond rate + b

x (RPmover long-term government bonds)

MEASURING THE AVERAGE PERIOD OF THE EXPECTED CASH FLOWS

Can one measure the “average” period of expected cash flows and use an average maturity P‘fﬂ"q
the risk-free security and the ERP? One measure of the length of planning horizo
flows are expected is the duration of cash flows. We introduced the concept of duration in
as a measure of the effective time period over which you receive cash flows from bonds. i

In a similar manner, you can calculate the expected duration of any stream of expected cash !
for any project. For valuation of a “go.ing—concem“ business, for example, assume you expe
cash flow in the first year following the valuation date of $1 million to increase at an <

P

5 When short-term interest rates exceed long-term rates, the yield curve is “inverted.”

| Realized Risk Premium (ex Post) Approach
93

compound rate of 4% per annum. Assume a di
. a discount rate of 15%. If j
; . If you project cash flo
for I100 years, the calculated duration of the cash flows is approximately {)O SJ years.® e echyear
. . : . )
. ﬁa‘(,:;iciz;l;ew 'dlscount each cash flow using a matched maturity risk-free rate and ERP esti
. going-concern businesses and long-term in i
: vestments made by busi i
tioners generally use long-term government b i Y imate the BR in
. onds as the risk-free security and esti i
relation to long-term government bonds. Thi i e itying a5
: . This convention istic, simplifyi
sumption and is consistent with the CAPM ! e iy e fllow 8 o
Bt ." If the expected cash flows are risky and follow a random
disco,unt e T d_:ee ra:f: ant(Ii1 the ]ERP are expected to be constant over time, then the risk-adjusted
iscounting the risky cash flows is constant as well. M i i
' . t business invest
Jong durations and suffer from a reinve i " e verment
stment risk comparable to that of lo
ng-term government
Ezﬁgz n/?osrztlclg,s :e use; (}>1f lorlllg—term government bonds and an ERP estimated relative ti long-term
y matches the investment horizon and risks confronti i .
; ly : onting business managers i i-
| tal t;l;getfmg d.ecmlons and valuators in valuation problems than reference to T-bills s
. erefore, in the remainder of this chapter we have translated all estimates of ERP t i
relative to long-term government bonds. o estmates

REALIZED RISK PREMIUM (ex POST) APPROACH

Xg:ifi icafiel;u;st and 1practiti_oners agree that ERP is a forward-looking concept, many practitioners
storical data only to estimate the ERP under the i istori
‘ assumption that historical data i
| proxy for current investor expectations. In the reali i i e of the
. ! . ized risk premium a; h i
ERP is the risk premium (reali i D ot mvesiors v
I zed return on stocks in excess of the ri i
g : : risk-less rate) that invest
on t;:; averggel, r.eahzed over some historical holding period (realized risk premil)lm) s e
e . . )

| b ilrllnther fylng theor}" is that ,the past provides a reasonable indicator of how the market will
e e 1z1ture and investors’ expectations are influenced by the historical performance of the
‘market. If period returns on stocks (e.g., monthly stock ret
e : , y eturns) are not correlated (e.g., this month’s

¢ predictable based on last month’s ret i

o . ' s returns) and if expected stock returns are

, then the arithmetic average of histori i
rical stock returns provid i i
e of expected future stock r imi i —
_ eturns. Similarly, the arithmetic ave i i
' : 8 rage of realized r i
! \Kd;s an pnb1ased estimate of expected future risk premiums (the ERP) e premiums
01‘ » . . . . i

3 'whatei ;:(:;r:ct justification for use of the realized risk premium approach is the contention that
) son, securities in the past have been priced i ’

i : _ een priced in such a way as to earn the returns

y using an estimated cost of equity capital incorporating the average of realized risk pre-

Ums in applying the i i
3 pplying the income approach to valuation, you may to some extent replicate this level of

SURING REALIZED RISK PREMIUMS

Heasure of the i i i
& e invlelfsbtglsk-free rate is not-controvers1a1 once the proper duration (long term versus short
_ ent has been estimated since the expected yield to maturity on appropriate

000 x 1 _
'-.Dno,om)i(ijls" + (1,000,000 x 1.04 x 2)/(1.15)* + (1,000,000 x 1.04% x 3)/(1.15)° ... ]
: /(1.15) + (1,000,000 x 1.04)/(1.15) + (1,000,000 x 1.042)/(1.15)" . ]

dccotto, “Discounti i
: ounting Mean Reverting Cash Flows with the Capital Asset Pricing Model,” The Financial Review

“247-265. Thisi
<05.This is true for both the t i
e ribing e textbook CAPM of Sharpe and Linter and the extension of the textbook C ,the

= 10.5(rounded)
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government securities is directly observable in the marketplace. Differences in approach to estimat-
ing the ERP then hinge on the measure of expected return on equity securities.

In applying the realized risk premium approach, the analyst selects the number of years of histor-
ical return data to include in the average. One school of thought holds that the future is best estimated
using a very long horizon of past returns. Another school of thought holds that the future is best
measured by the (relatively) recent past. These differences in opinion result in disagreement as to the

number of years to include in the average.

HISTORICAL STOCK AND BOND RETURNS

The highest-quality data are available for periods beginning in 1926 (the year that the forerunner of
the current S&P 500 was first published) from the Center of Research in Security Prices (CRSP)
at the University of Chicago. The SBBI Yearbook contains summaries of returns on United States
siocks and bonds derived from that data.® The reported returns include the effects from the reinvest-
ment of dividends. .

Returns on common stocks have been assembled by yarious sources and with various qualities for
earlier periods. Good stock market data are available back to 1872, and less reliable data are avail-
able from various SouUrces back to the end of the eighteenth century. (In the earliest period, the market
consisted almost entirely of bank stocks, and by the mid-nineteenth century, the market was domi-
nated by railroad stocks.”) Data for government bond yield data have also been assembled for these
periods. Exhibit 9.1 presents the realized average annual risk premium for stocks assembled from:
various sources for alternative periods through 2006.

We measure the realized risk premium by comparing the stock market returns realized during the
period to the income return on long-term government bonds (or yield to maturity for the years before.
1926).

While some may question looking at averages including early periods for estimating today’s ERP,
what is striking is that the largest arithmetic average of one-year returns is the 81 years from 1926 to

2006.

represented the expected yield on the bonds at the time of the investment. An investor makes a deci=
sion to invest in the stock market today by comparing the expected return from that investment t0
rate of return today on a benchmark security (in this case the long-term government bond). While th
investor did not know the stock market return when one invested at the beginning of each year, he
she did know the rate of interest promised on long-term government bonds. To try to match the E&
pectations at the beginning of each year, we measure historical stock market returns on an expets
ation that history will repeat itself over the expected return on bonds in each year.

5 Stocks, Bonds, Bills and Inflation { SBBI) Valuation Edition 2007 Yearbook (Chicago: Morningstar, 2007).
9 gee Lawrence Fisher and James Loric, “‘Rates of Retmn on Investments in Common Stocks,” Journal of Business 3.,
(1964):J. W. Wilsonand C. P.Jones, **A Comparison of Annual Stock Market Returns: 1871-1925 with 192 sy

Business 60, no. 2 (1987): 239.258: G. W. Schwert, “Indexes of Common Stock Returns from 1802 to 1987/
Business 63, no. 3 (1990): 399-425; Roger G. Ibbotson and Gary P. Brinson, Global Investing: The Profession
World Capital Markets (New York: MeGraw-Hill, 1993); 1. W. Wilson and C. P. Jones, «An Analysis of the S&P 509533
Cowles’s Extensions: Price Indexes and Stock Returns, 1870-1999," Journal of Business 75, no. 3 !-?.003]1‘ 505-2
Wright, “Measures of Stock Market Value and Returns for the US Nonfinancial Corporate Sector. 1900-2000. w:lr:ll{_
February 1, 2002; W. Goetzmant, R. Ibbotson, and L. Peng, A New Historical Database for NYSE 191510 1925: P
and Predictability,” Journal of F inancial Markets 4 (2001): 1-32% E. Dimson, P. Marsh, and M, Staunton: Tri a.
Optimists: 1 01 Years of Global Investment Returns (Princeton, NJ: Princeton University Press. 2002) with 1‘-1'““1‘3}“, = J
Global Returns database available at hllp:Hcorporatc.mamingslur.carnﬁb; W, Goetzmann and R. fhbotson Histox

Equity Risk Premium.” Yale ICF Working Paper No. 05-04, April 6, 2005.

Why use the income return on long term government bonds? The income return in each Peﬁd‘:ﬁ
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Exhibit 9.1 Historical Realized Premiums: Stock Market Returns — Treasury Bonds

Period Arithmetic Average Standard Error” Geometric Average
20 years (1987-2006) 6.4%
30 years (1977-2006) 5.8% ;;‘Z/Z et
40 years (1967-2006) 4.8% 2.6% So
50 years (1957-2006) 5.2% 2.3% S0
g1 years (1926-2006) 7.1% 22% Pt
107 years (1900-2006) 6.8% 1'9% Ton
135 years (1872-2006) 5.9% 1.6% pdd
909 years (1798-2006) 5.1% 1‘2% gé?
. Rel

*Calculated as standard deviation of realized excess retrms divided b

i y square root N, numb i

§BBI Valuation Edition 2007 Yearbook. umber ofyeuts n semple

Sonrce: Data r:mtnpiled from R. Ibbotson and G. Brinson, Global Investing (New York: McGraw-Hill, 1993); W. Schwert, “Indexes
of ‘U.S_ Stock Prices from ISFJE to 1987, Journal of Business, 1990; S. Homer and R. Sylla, A History of Interest Rates ,3rd ed
(Piscataway, NI: Rutgers University Press, 1991); and SBBI, 2007 Yearbook (Chicago: Morningstar, 2007) , -

Th_e retaullzcd. risk premiums vary year (o year, and the estimate of the true ERP resulting from this
:_sampl%ng is subject to a degree of error. We display the standard errors of estimate for each period in
..Exh-lh]t 9._1. The st.andard error of estimate allows you to measure the likely accuracy of Esing the
realized risk premium as the estimate of ERP. That statistic indicates the estimated range within

which the frue ERP falls (i.e., assuming normality. the true ERP i
F : 7 can be expected i
standard errors with a 95% level of confidence). pected to fall within o

SUMMARIZING REALIZED RISK PREMIUM DATA

'-J-'[‘h-e - . oy = . -
5 s.ummzfmzed data in Exhibit 9.1 ‘represent the arithmetic and geometric averages of realized risk
];a 1::11““15 0}' one—}fear returns. That is, the dollars invested including reinvested dividends are reallo-
b to.avallable investments annually and the return is calculated for each year. The arithmetic
‘ uaé: t1ts1 etl.le.?ela‘n of the annual returns. The geometric average is the single compound return that
£qu initial investment with the ending investment assumin i i
¥ ] g annual reallocation of i

jollars and reinvestment of dividends. resment

For example, assume this series of stock prices (assuming no dividends):

Period Stock price Period Retum

1 $10

: $20 100%
$10 —50%

1, and the t 5 . . .
vation Fuv:t(})l are equal in the unique situation that every observation is identical to every other
er, the more variable the period returns, the greater the difference between the

geOl’nCtI‘i Vel g ‘ ‘Il I m I 1 y ellla“CS ()I a
C¢ averages O 0OSe eturns hS i i i i
:peI lenced de \Y iatiOIlS.
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X . . " s T

Ihe Lll()ice bf.',t cen \"hJ.Ch a\‘ﬂlage {0 use 18 a Itlﬂ.ttel Of dlﬁlagFCeIﬂent am()l'lg pfaCtl[l()‘IlB[S. ]Iﬁ

tll e aver dEBWIECEl:ES ﬂl{: ]“()St Suppmt n thE. htEIatme ( ﬂlough ()l]ie] allthDI'S I'ELOITIIIlend i
*

Lurns are ser 1‘111 lndcpende“[ .HOt (’CIIalat

i i i ives an unbiased estimate of

i i - mptions, an arithmetic average gives | € :
bt T ditions in the future are similar to conditions during
re accurate will be the

ssuming expected con
expected future returns assuming ; ! o
1hr£J observation period. Moreover, the more observations available, t

estimate.

ue of investment with its present value . This prop-

i ic ected future val et
o e ot e as the discount rate or cost of capital.

erty makes the arithmetic mean the correct return to us .
re than one period on a buy and hold (with

i asure in wealth over mo .
.. .the geometric mean measures changes in B oeovide & Betes oSamss ot trsioal per-

i i wou
dividends reinvested) strategy.. .. T.he zglthmetlc mean
formance over a single historical period.

"

WHAT PERIODICITY OF PAST MEASUREMENT? i
ally independent, the arithmetic average of realized

best estimate of future returns. Textbook
i (Zne_y(eZcKPT/It;l:;i I;:r?err;?i[yb:i;gfe-period models that. estimate returns over
mOdels' o St'OCk returrishor.igz.(’)ns For example, assume that the investment horizon equal§ two years.
unSPe‘flﬁed_ lnVeStIlI'lend returns t.o estimate expected returns, you need to calcu}ate realized retlims
Thentln u;::f ;::i;zz (i.e., the geometric average over consecutive two-year periods) and then calcu-
over two- €.,

i i the two-year geom
late the arithmetic average of 1 |
future returns. For example, assume that the realized one-year returns are

But even if we agree that stock returns arc serl

Year 1 = 10%
Year 2 = 25%
Year3 = —15%

The geometric averages of the two-year holding periods are:
(110 x 125)% = 1 =17.3%

(1.25 x 0.85)1/* =1 =3.1%

The arithmetic average of typical two-year periods is therefore:

(17.3;3.1) — 102%

; Tl
thmetic Mean,” Business Valuation Review (SC?F;E--

10 See, e.g., Paul Kaplén’ “E\Z'}tli':h;;)gp;zz‘i;ie; lf—sgtulinflalxska;nﬁ:rtnhg “What Practitioners Need \t:; I;zi\:r ,:EE:J:(".

i/?l?li):;"S}{fiﬁfm‘gfzulﬁ;(]:lysrsl]oumal (May/June 1994): 12-15: Zvi Bodie, Alex Kane, and Alan J. Marcus, ) y

, rry ASSED

i ;i(e),—gjrixample, Aswath Damodaran, Ilzvestnlgnt Valuati:n:Tools and Techniques fo ¢
ed. (Hoboken, N.J.: John Wiley & Sons, 2002), 16]—1‘6,‘. i
12 Roger Ibbotson and Rex Sinquefeld, Srock,r. {So_nds, Bills and Infla s
13 Wwillard T. Carleton and Josef Lakonishok “Risk and Refurns on Equity

Financial Analysts Journal 41, no. 1 (1985): 39.

r Determining the Value of A

: 89), 127
con: Historical Returns (19261 937"} (1ﬁ9c g
the Use and Misuse of Histo

etric averages to arrive at the unbiased estimate of

Realized Risk Premium (ex Post) Approach 97

The issue then becomes what is the appropriate interval over which average realized returns
should be measured (1-year periods as in the case of the returns reported in the SBBI Yearbook;
2-year periods; 20-year periods)? When you are valuing businesses, should you compare returns
over periods greater than one year? The most likely answer is yes. Practitioners have adopted the
use of interest rates on long-term government bonds, typically 20-year bonds, as the appropriate
long-term benchmark risk-free rate when valuing businesses. It follows then that a longer invest-
ment horizon of, say, 20 years is the appropriate period over which you should calculate realized
returns. As the investment horizon increases, the arithmetic average of realized investment returns
decreases asymptotically to the geometric average of the entire series.

While Morningstar only reports on the arithmetic average of one-year returns, we calculated the

realized risk premiums for various investment horizons using the data from 1926 to 2006 as shown in
the next table.'*

Arithmetic Average of Realized Risk Premium

1-year returns’ 1.1%
2-year returns® 6.1%
3-year returns’ 5.8%
4-year returns* 5.5%
5-year returns’ 5.3%
81-year returns (geometric average)’ 5.2%

'SBBI Valuation Edition 2007 Yearbook.

“Excluding investment period beginning 2006.

3Excluding investment periods beginning 2005 and 2006.

“Excluding investment periods beginning 2004, 2005, and 2006.

5Exclucling investment periods beginning 2003, 2004, 2005, and 2006.

Source: Compiled from data in Stocks, Bonds, Bills, and Inflation 2007 Yearbook. Copyright
© 2007 Morningstar, Inc. All rights reserved. Used with permission.

Assuming that you have an investment horizon longer than one year, you can conclude that the
realized risk premium that provides the “best estimate” of the ERP is likely between the arithmetic
average of one-year returns and the geometric average of the entire series.

In one recent study, the authors show that compounding the arithmetic average of historical one-
ear returns as a forecaster of cumulative future returns results in estimates of cumulative returns that
Verstate the future cumulative returns that investors are likely to realize. This is due to the fact that
._.}ﬁh‘ihutions of stock market returns are skewed. The authors show that use of the geometric mean of
Storical one-year returns result in estimates of cumulative returns that more approximate the median
! Cumulative returns (50% if investors will realize more than the median cumulative return and 50%
¥ Tealize less than the median return). They demonstrate that the difference between the median of

fecasted cumulative returns obtained from compounding the arithmetic average versus the geometric

*Tage of one-year historical returns increases as the expected investment horizon increases.'

3 > quity risk premium of each investment horizon was calculated by taking equity returns (S&P 500) less the bond returns
‘S'L‘mg-lcrm Government Bond Income Return) for the respective periods. We calculated a series of rolling returns, one for
and another for bonds, for each investment horizon. We then took the arithmetic average of each series of rolling returns
iy:;%_live investment horizon. For example, the 2-year return, for equi'ties and bonc'is, isthe arithm.etic average of a series
3 i Tolling returns from 1926 to 2006. We performed the same calculation for each investment horizon. We then subtract
i fetum from the equity return to estimate the equity risk premium for each investment horizon.

i -.H-"'Shsﬁn. Michael Stutzer, and Chris Yung, “The Misuse of Expected Returns,” Financial Analysts Journal (November/
#tiber 2006): 8596,
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SELECTING A SAMPLE PERIOD

The average realized risk premium is sensitive to the period chosen for the average. While the selec-

926 as a starting point corresponds to the initial publishing of the forerunner to the current

tion of 1
ch equity risk should be

S&P 500, that date is arbitrary. Regarding the historical time period over whi
caleulated, Morningstar offers two observations'*:

1. Reasons to focus on recent history:

o The recent past may be most relevant to an investor.
o Return patterns may change over time.
o The longer period includes “major events” (€.8., World War II, the Depression)

that have not repeated for over 50 years.

9. Reasons to focus on long-term history:

o Long-term historical returns have shown surprising stability.

> Short-term observations may lead to illogical forecasts.

o Focusing on the recent past ignores dramatic historical events and their impact
on market returns. We do not know what major events lie ahead.

s Law of large numbers: More observations lead to a more accurate estimate.

But the average calculated using 1926 return data as a beginning point may be too heavily influ-
enced by the unusually low interest rates during the 1930s to mid-1950s. For example, the average
yield on long-term government bonds was only 2.3% during the 1940s (the lowest decade on record)
and under 3% in each year from 1934 through 1955. Yields on government bonds exceeded 4% for
most of the nineteenth century and have been consistently higher since the 1960s.

The years 1942 through 1951 were a period of artificial stability in U.S. government bond interest
rates. In April 1942, the Federal Reserve publicly committed itself to maintaining an interest rate
ceiling on government debt, both long term and short term, to support the financing of World War IL
After World War 11, the Fed continued maintaining an interest rate ceiling fearing return to the high
unemployment of the Great Depression. But postwar inflationary pressures caused the Treasury and
the Fed to reach an accord announced March 4, 1951, freeing the Fed of its obligation of pegging
interest rates. Including this period in calculating realized returns is analogous to valuing airline
stocks today by looking at prices of airline stocks before deregulation.

Some observers have suggested that the period, which includes the 1930s, 1940s, and the imme-
diate post-World War II boom years, may have exhibited an unusually high average realized returmt
premium. The 1930s exhibited extreme volatility while the 1940s and early 1950s saw a combination
of record low interest rates and rapid economic growth that led the stock market to outperform Treas

ury bonds by a wide margin.

The low real rates on bonds may have contributed to higher equity returns in the immediate postwar peri-
od. Since firms finance a large part of their capital investment with bonds, the real cost of obtaining Su¢

funds increased returns to shareholders. It may not be a coincidence that the highest 30-year averagé:

equity return occurred in a period marked by very low real returns on bonds. As real returns on ﬁxz‘;;
to 3/

income assets have risen in the last decade, the equity premium appears (o be returning to the 2%
norm that existed before the postwar surgv:.l7

16 BB Valuation Edition 2007 Yearbook (Chicago: Morningstar, 2007), 129, 134.
17 Jeremy Siegel, Stocks for the Long Run (New York: McGraw-Hill, 1994), 20.
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Exhibit 9.2 Realized Equity Risk Premiums over Treasury Bond Income Returns

| Nominal (i.e., without inflati

Aﬁthmet.ii e, on removed) 19%(6)—51‘7255 1956-2006

Geometric Average 7.5‘7 Yo
Standard Deviations o 9%
Stock Market Annual Returns 25.3% 16.5%
Long-term Treasury Income Returns 0.5% 2.4 4
Long-term Treasury Total Returns 4.7% 10. 7
Ratio of Equity to Bond Total Return Volatility 54 l.g%

Source: Compilec? from dzita .in Stocks, Bonds, Bills and Inflation 2007 Yearbook. Copyright © 2007 Momingstar, Inc. All rights
reservet;l’. .Use'd with permission. For 1:1'101'6 information on other Momingstar publications, please visit global.mc;rningstar com/
DataPublications. Calculated (or Derived) based on CRSP® data, ©2006 Center for Research in Security Prices (CRS'P

Graduate School of Business, The University of Chicago. o

: It;1 we di§aggregate the 81 years reported in the SBBI Yearbook into two subperiods, the first cover-
i,rel%mt-n : gﬁﬁfﬁiﬁ, iz;ngd.zzrfter the mid-1950s, we get the comparative figures for stock and bond
T%le period since the mid-1950s has been characterized by a more stable stock market and a more
| yolatile bond market compared to the earlier period. Interest rates, as reflected in Long-term Govern-
ment Bond Income Return statistics as summarized in the SBBI Yearbook, have become more volatile
in the later period..The effect is amplified in the volatility of Long-term Government Bond Total
R?m@s as summarized in the SBBI Yearbook, which include the capital gains and losses associated
with interest rate fluctuations. From these data, we can conclude that the relative risk of stocks versus
i)onds tha(lls na;rowed; t;ased on this reduced relative risk, we would conclude that the ERP is likely
ower today. As a result, we question the validi i i i
since 1926 as the basis for es(t]imating today’s EllgP.Of piing e sSCiete SR SRR S
Evu.iencel since 1871 clearly supports the premise that the difference between stock yields and
I"I')oncl yields is a function of the long-run difference in volatility between these two securities.'® And
. g’f’you examine the volatility in stock returns (as measured by rolling 10-year average standar(i devia-
tion of real stock returns), you find that the volatility beginning in 1929 dramatically increased and
thnt‘the volatility s.ince the mid-1950s has returned to prior levels. '° This also suggests that the arith-
metic average re‘ahzed risk premiums reported for the entire data series since 1926 as reported in the
SBBI l.’earbook likely overstate expected returns.
.eslism.g hlstor{cal datfi may a1s9 tend to overstate expected returns given the increasing opportuni-
..ﬂfor‘ 1ntcrn‘at10.nal diversification. International diversification lowers the volatility of investors’
é\ _ .Iul?jiizi, :vhtilch in theory should lower the required return on the average asset in the portfolio. This
Wo = (r) e fexpected retl_lrn on US goYer[.lment securities generally and hence would suggest a
. na .orward-lookmg 'bas.ls than 1nd19ated by historical data. Several authors have studied
Influence of increased globalization, and their results suggest that costs of capital for companies
ating in the international markets have decreased.” ’

lifford " .
A 92; ﬁS;eSS, Stocks versus Bonds: Explaining the Equity Risk Premium,” Financial Analysts Journal (March/April
Laurence PN . .
! _priea‘ Cf;‘:?;teijsmanni th.e Equity Risk Premium‘ fmd Equi.ty Costs: New Ways of Looking at Old Data,” Journal of
fely Held Busing anfel(9 pring 1999):100—1.12 and . The Capital Asset Pricing Model + Equity Risk Premiums and the

& 00 Kate Prony akt:s, 9.8 CICB\.//A“SA Joint Bus.mess Valuation Conference (September 1998): 23.

iiousi MOZ sda;(.i Lichuan Xia, “Sources of Fm’s Industry and Country Effects in Emerging Markets,” Journal of
“The Impacy of G;.’y and Finance (2005): .459—475 ; and Q1kas Hardouvelis, Dimitrious Malliartopulos, and Richard Priestly.

obalization on the Equity Cost of Capital,” Working paper, May 9, 2004. ,
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If the average expected risk premium has changed through time, then averages of realized rigi
premiums using the longest available data become questionable. A shorter-run horizon may give 4
better estimate if changes in economic conditions have created a different expected return envirop.
ment than that of more remote past periods. Why not use the average realized return over the past 2.
year period? A drawback of using averages over shorter periods is that they are susceptible to large
errors in estimating the true ERP due to high volatility of annual stock returns. Also, the average of
the realized premiums over the past 20 years may be biased high due to the general downward move.
ment of interest rates since 1981.

While we can only observe historical realized returns in the stock market, we can observe bot,
expected returns (yield to maturity) and realized returns in the bond market. Prior to the mid-1950g
the difference between the yield at issue and the realized returns was small since bond yields an(i
therefore bond prices did not fluctuate very much.

Beginning in the mid-1950s until 1981, bond yields trended upward, causing bond prices to gen-
erally decrease. Realized bond returns were generally lower than returns expected when the bonds
were issued (as the holder experienced a capital loss if sold before maturity). Beginning in 1981,
bond yields trended downward, causing bond prices to generally increase. Realized bond returng
were generally higher than returns expected when the bonds were issued (as the holder experienced a
capital gain if sold before maturity). If we choose the period during which to measure realized pre-
miums beginning from the late 1950s/early 1960s to today, we will be including a complete interest
rate cycle.2]

Even if we use long-term observations, the volatility of annual stock returns will be high. Assum-
ing that the 81-year average gives an unbiased estimate, still a 95% confidence interval for the unob-
served true ERP spans a range of approximately 3.0% to 11.5%.%

IS BIAS INTRODUCED BY USING THE ARITHMETIC
AVERAGE IN ESTIMATING ERP?

The issue of bias is important from two different vantage points when using an ERP estimate derived:
from the arithmetic average of realized risk premium data: .
1
1. In predicting the compound return you might expect for an investment in stocks, will you getan.
answer that is biased? (i.e., will measurement error be introduced simply due to the mathe=
matics?)
2. In discounting expected cash flows where you develop a cost of equity capital estimate using
ERP estimate, will you get an answer that is biased?

Even if you accept the arithmetic average of annual realized risk premiums as an unbiased pic
mate of expected annual risk premium (i.e., investment horizon equals one year), it is 2 SOl
stronger assumption to compound this annual average over multiple periods (i.e., investmt’:rlt h
equals n years); you are assuming that the estimate of the expected single-period return 1S ¢
(in other words, that the estimate has no allowance for error). If you introduce measul‘em‘_?m o
compound the estimated annual return over multiple periods, you will get a biased 'esﬂm'_lts
true expected future value. This upward bias occurs even if the single-period arithmetic Ay
is an unbiased estimate. The fact that you get an expected upward bias in future inveSt_meI;]tle';
you project future returns using an arithmetic average is important if you are estimating B

2! Booth, “Estimating the Equity Risk Premium and Equity Costs.”
22 Calculated as two standard errors around the average; 7.1% A+/— (2 x 2.2%).






