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KAwc-II-l. Regarding Exhibit (JRw-3), p. I of l, please provide the c. A. Turner
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Kentucky-American Water Company
Case No.2004-00103

Infonnation Request Response to KAWC
Reqpondent OAG Witress Dr. J. Randall Woolridge

Set II

KAWC-II-2. Please provide fully functional elecfronic work papers for the following
schedules presented in to Dr. Woolridge's direct testimony. Ttrese work papers should be
in a format that provides the capability to review aII datainputs and calculations that are
the basis for the results displayed in the exhibits as filed. In addition, where requested,
please provide all source documents underlyrng the data and results displayed in the
exhibits.

(a) Exhibit (JRW-5), pp. l, 2, and3.
(b) Exhibit (JRW.S), p. I of 5. Also provide all information on how

the index of long-term A-rated public utility bonds is constructed, including the
specific bonds included in the index and the ayo:age maturity of the bonds in the
index.

(c) Exhibit (JRW-7), p.2 of 5. Also provide source documents for
data shown on the exhibit.

(d) Exhibit (JRW-7) p. 3 of 5. Please include source data underlying
all the results shown in the exhibit

(e) Page 57. Please provide the data and source documents underlyrng
the graph titled, "Actual Versus Forecasted S-Year EPS Growth for the S&P 500
2984 - 2003."

Resoonse:

(a) Worksheet included as attachment KAWC-II-2(a).wks.

(b) Worksheet included as attachment KAWC-II-2(b).wks. The yields were obtained off
Bloomberg.

(c) Worksheet included as attachment KAWC-II-2(c).wks.

(d) Worksheet included as attachment KAWC-II-2(d).wks.

(e) Worksheet included as attachment KAWC-II-2(e).wks.
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The requested document is included at attachme,lrt KAWC-II-3A.
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Equlty Rlsk Premlum: Expectaffons Great and Smalt

Whqt I actually think is that our prey, catled the equity risk premium, is extremely
elusive' 

stephen A. Ross 2oo1

Abstract:
The Equity Risk Premium (ERP) is an essentlal building block of the market value of
risk. In theory, the cotlective actionbf allinvestors results in an equilibrium expectation
for the return on the market portfolio excess of the risk-free return, the equity risk
premium. The ability of the valuation actuary to choose a sensible value for 

-the 
ERP,

whether as a required input to CAPM valuation, or any of its descendants, is as
important as choosing risk-free rates and risk relatives (betas) to the ERP for the asset
at hand. The historical realized ERP for the stock market appears to be at odds with
pricing theory parametersfor risk aversion. Since 1985, there has been a constant
stream of research, each of which reviews theories of estimating market returns,
examines historicaldata periods, or both. Those ERP value estimates vary widelv from
about minus one percent to about nine percent, based on a geometric or arithmetic
averaging, short or fong horizom, short or long-run expectatiors, unconditional or
conditionaldistributions, domestic or intemationaldata, data periods, and real or
nominal returns. This paper will examine the principal strains of the recent research on
the ERP and catalogue the empiricalvalues of the ERP implied by that research. ln
addition, the paper will supply seve ral time series analyses of the standard lbbotson
Associates 1926-2002 ERP data using short Treasuries for the risk-free rate.
Recommendations for ERP values to use in common actuarialvaluation problems will
be offered.
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Introductlon-
The Equity Risk Premium (ERP) is an essential building block of the market value of
risk. In theory, the collective action of all investors results in an equilibrium expectation
for the return on the market portfolio excess of the risk-free retum, the equity risk
premium. The ability of the valuation actuary to choose a sensible value for the ERP,
whether as a required input to CAPM valuation, or any of its descendantsl, is as
important as choosing risk-free rates and risk relatives (betas) to the ERP for the asset
at hand. Risky discount rates, asset allocation models, and project costs of capital are
common actuarial uses of ERP as a benchmark rate.

The equity risk premium should be of particular interest to actuaries. For pensions and
annuities backed by bonds and stocks, the actuary needs to have an understanding of
the ERP and its variability compared to fixed horizon bonds. Variable products,
including Guaranteed Minimum Death Benefits, require accurate projections of returns
to ensure adequate future assets. With the latest research producing a retatively low
equity risk premium, the rationale for including equities in insurers' asset holdings is
being tested. In describing individual investment account guarantees, LaChance and
Mitchell (2003) point out an underlying assumption of pension asset investing that
based only on the historicalrecord, future equity returns will continue to outpbrform
bonds; they clarify that those higher expected equity retums come with the additional
higher risk of equity returns. Ralfe et al. (2003) support the risky equity view and
discuss their pension experience with an all bond portfolio. Recent projections in some
literature of a zero or negative equit! risk premium challenge the assumptions
underlying these views. By reviewing some of the most recent and relevant work on the
issue of the equity risk premium, actuaries will have a better understanding of how
these valugs were estimated, critical assumptions that altoured for such a low EPR, and
the time period for the projection. Actuaries can then make informed decisions for
expected investment results going forward.2

In 1985, Mehra and Prescott published their work on the socalled Equity Risk Premium
Puzzle: The fact that the historical realized ERP for the stock market 1889-1978
appeared to be at odds with and, relative to Treasury bills, far in excess of asset pricing
theory values based on investors with reasonable risk aversion parameters. Since then,
there has been a constant stream of research, each of which reviews theories of
estimating market returns, examines historicaldata periods, or both.3 Those ERP value
estimates vary widelv from about minus one percent to about nine percent, based on
geometric or arithmetic averaging, short or long horizons, short or long-run means,
unconditional or conditional expectations, using domestic or internationaldata, differing
data periods, and real or nominal returns. Brealey and Myers, in the sixth edition of
their standard corporate finance textbook, believe a range of 60/o to 8.5% for the US
ERP is reasonable for practical project valuation. ls that a fair estimate?

4' The multifactor arbitrage pricing theory (APT) of Ross (1976), the threefactor model of Fama and
French (1992) and the recent Mamaysky (2002) five-factor model for stocks and bonds are all examples
of enhanced CAPM models.'See Appendix D" For example, see Cochrane (1997), Cornell(1ggg), or Leibowitz (2001).



Current research on the equity risk premium is plentiful (LeibowiE,2OOl). This paper
covers a selection of mainstream articles and books that describe different approaches
to estimating the ex ante equity risk premium, We select examples of the rei6arch that
cover the most important approaches tothe ERp. We begin by describing the
methodology of usllg historical returns to predict future estimates. We identifythe
many varieties of ERPs in order to alert the reader to the fact that numerical ebtimates
of the ERP that appear different may instead be about the same under a common
definition. We examine the well-known lbbotson Associates 1926-2}O2data series for
stationarity, i.e. time invariance of the mean ERP. We show by severalstatistical tests
that stationarity cannot be rejected and the best estimate going fonrard, ceteris paribus,
is the realized mean. This paperwillexamine the principal striins of the recent
research on the ERP and catalogue the empiricalvalues of the ERP implied by that
research.a

We first discuss how the Socialsecurity Administration derives estimates of the equity
risk premium. Then, we survey the puzzle research, that is, the fiterature written in
response to the Equity Premium Puzzle suggested by Mehra and Prescott (1985). We
cover five major approaches from the literature. Next, we report from two surveys of
lexperts" on the equity risk premium. Finally, after we describe the main strains of
research, we explore some of the implications for practicing actuaries.

We do not discuss the important companion problem of estimating the risk relationship
of an individual company, line of insurance, or project with the overall market. Within 

'a

CAPM or Fama-French framework, the problem is estimating a market beta.s Actuaries
should be aware, however, that simple 60-month regression betas are biased low where
size or non-synchronous trading is a substantialfactor (Kaplan and Peterson (1998),
Pratt (1998), p86). Adjustments are made to historical betas in order to remove the bias
and derive more accurate estimates. Elton and Gruber (1995) explain that by testing
the relationship of beta estimates over time, empirical studies have shown that an
adjustment toward the mean should be made to project future betas.6

The Equitv Risk Premium
Based on the definition in Brealey and Myers, Principles of Corporate Finance textbook,
the equity risk premium (ERP) is the.expected additional return for making a risky
investment rather than a safe one". In otherwords, the ERP is the difference between
the market return and a risk-free return. Market returns include both dividends and
capitalgains. Because both the historical ERP and the prospective ERP have been
referred to simply as the equity risk premium, the terms exposf and ex ante are used to
differentiate between them but are often omitted. Table 1 shows the historical annual

o The research catalogued appears as Appendix B," According to CAPM, inveslors are compensated only for non-diversifiable, or qarket, risk. The market
beta becomes the measurement of the extent to which returns on an individual security covary with the
market. The market beta times the ERP represents the non-diversifiable expected return from an
individual securitv.
6 Elton and Grubir (1995), plaB.
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average returns from 1926-2002for large company equities (S&P 500), Treasury Bills
and Bonds, and their arithmetic differences using the lbbotson data (lbbotson
Associates, 2003).7

In 1985, Mehra and Prescott introduced the idea of the equity risk premium puzzle. The
Quzzling result is that the historical realized ERP for the stock marketusing 1889-1978
data appeared to be at odds with and, relative to Treasury bills, far in excess of asset
pricing theory values based on normal parametrizations of risk aversion. When using
standard frictionless return models and historicalgrowth rates in consumption, the real
risk-free rate, and the equity risk premium, the resulting relative risk aversion parameter
appears too high. By choosing a maximum relative risk aversion parameter to be 10
and using the growth in consumption, Mehra and Prescott's model produces an ERP
much lower than the historical.E Their result inspired a stream of finance literature that
attempts to solve the puzzle. Two different research threads have emerged. One
thread, including behavioralfinance, attempts to explain the historical returns with new
models and different assumptions about investors.e A second thread is from a group
that provides estimates of the ERP that arederived from historicaldata and/orstandard
economic models. Some in tris latter group argue that historical returns may have been
higher than those that should be required in the future. In a curiously asymmetric way,
there are no serious studies yet concluding that the historical results are too low to
serve as ex ante estimates. Although both groups have made substantial and
provocative contributions, the behavioral models do not give any ex ante ERP estimates
other than explaining and supporting the historical returns. We presume, until results
show otherwise, the behavioralists support the historical average as the ex ante
unconditional long-run expectation. Therefore, we focus on the latter to catalogue equity
risk premium estimates other than the historical approacft but we will discuss both as
important strains for puzzle research.

Equitv Risk Premium Tvpes
Many different types of equity risk premium estimates can be given even though they
are labeled bythe same general term. These estimates vary widely; currently the
estimates range from about nine percent to a small negative. When ERP estimates are

7 fbbotson's 1g262}O2series from the 2003 Yearbook. Valuation Edition. The entire series is shown in
Appendix A.
8 Campbell, Lo, and MacKinlay (1997) perform a similar analysis as Mehra and Prescott and find a risk-
aversion coefficient of 19, larger than the reasonable levelsuggested in Mehra and Prescott's paper,
p0307-308.
" See, for example, Benartzi and Thaler (1995) and Mehra (2002).
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given, one should determine the type before comparing to other estimates. We point
out seven important types to look for when given an ERP estimate. They include:

. Geometric vs. arithmetic averaging
' Short vs. long investment horizon
' Short vs. long-run expectation
. Uncorditional vs. conditionalon some related variable
r Domestic US vs. international market data
. Data sources and periods
. Realvs. nominalretums

The average market return and ERP can be stated as a geometric or arithmetic mean
return. An arithmetic mean return is a simple average of a series of returns. The
oeometric mean return is the compound rate of return; it is a measure of the actual
average performance of a portfolio over a given time period. Arithmetic returns are the
same or higher than geometric returns, so it is not appropriate to make a direct
comparison between an arithmetic estimate and a geometric estimate. However, those
two returns can be transformed one to the other. For example, arithmetic returns can
be approximated from geometric returns by the formula.l0

AR= GRr*,o'the variance of the (arithmetic) retum process

Arithmetic averages of periodic returns are to be preferred when estimating next period
returns since they, not geometric averages, reproduce the proper probabilities and
means of expected returns.ll ERPs can be generated by arithmetic differences (Equity
- Rtsk Free) or by geometric differences ((1 + Equity)l(1 + Risk.Free)l-1). Usualty, the
arithrnetic and geometric differences produce similar estimates.l2

A second important difference in ERP estimate types is the horizon. The horizon
indicates the total investment or planning period under consideration. For estimation
purposes, the horizon relates to the term or maturity of the risk-free instrument that is
used to determine the ERP.13 The lbbotson Yearbook (2003) provides definitions for
three different horizons.la The short-horizon expected ERP15 is defined as 'the large
company stock total returns minus U.S. Treasury bill fofal returns". Note, the income
retum and totalreturn are the same for U.S. Treasury bills. The intermediate-horizon
expected ERP is "the large company stock total returns minus intermediateterm
government bond income returns". Finally, the long-horizonexpected ERP is "the large
company stock total retums minus long-term government bond income returns". For the
lbbotson data, Treasury bills have a maturity of approximately one month; intermediate-
term government bonds have a maturity around five years; long-term government bonds

lf See Welch (2000), Dimson et al. (2002), tbbotson and Chen (2003).'' For example, see lbbotson Yearbook.Valuation Edition (2003), pp71-73 for a complete discussion of
the arithmetic/geometric choice. See also Dimson et al. (2000), p35 and Brennan and Schwartz (1985).
il The arithmetic difference is the geometric difference multiplied by 1 + Risk Free.tt see Table 1.
]] See lbbotson 2003 Yearbook , p171.
1u Table 1 displays the-short horizon ERP calculation for the 1926-2002 tbbotson Data.

I
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have a maturity of about 20 ycars. Although the lbbotson definitions may not apply to
other research, we will classiff equity risk premium estimates based on t-hese giliC6llnes
to establish some consistency among the current research. The reader should note that
lbbotson Associates recommends the incom.e return (or the yield) when using a bond as
the risk free rate rather than the total return.16

A third type is the length of time of the equity risk premium forecast. We distinguish
between short-run and long-run expectations. Short-run expectations refer to the
cunent equity risk premium, or for this paper, a prediction of up to ten years. In
contrast, the lono-rgn expectation is a forecast over ten years to as much as seventy
five years for socialsecurity purposes. Ten years appeirs an appropriate breaking 

-

point based on the cunent literature surveyed.

The next difference is whether the equity risk premium estimateis unconditionalor
cgnditigled on one or more related variables. In defining this type, we reier to an
admonition by Constantinides (2002, p1568) of the differences-in these estimates:

"First, I draw a sharp distinction between conditional, short-term
forecasts of the mean equity return and premium and estimates of
the unconditional mean. largue that the cunently low conditional
short-term forecasts of the retum and premium do not lessen the
burden on economic theory to explain the large unconditional
mean equity retum and premium, as measured by their sampte
average over the past one hundred and thirty years."

Many of the estimates we catalogue below will be conditional ones, conditional on
dividend yield, expected earnings, capital gains, or other assumptions about the future.

ERP estimates can afso exhibit a US versus international market type depending upon
thedatausedforest imationpurp@estimat6d.Dimson,eiai.
(20021notes that at the start of 2000, the US equity marliet, while dominant, was slighfly
less than one-half (46.1%) of the total internationalmarket for equities, capitalized at
52.7 trillion dollars. Data from the non-US equity markets are clearly diffeient from US
markets and, hence, will produce different estimates for returns and ERP.17 Results for
the entire world equity market will, of course, be a weighted average of the US and non
US estimates.

18 The reason for this is two-fold. First, when issued, the yield is the expected market return for the entire
horizon of the bond. No net capital gains are expected tor tne market return for the entire horizon of the
bond. No cap_ital gains are expected at the default-free maturity. Second, historical annual capital gains
on fongterm Government Bonds average near zero (0.4%l over the lg26.a}O2period (lbbotson
F@K, 2003, Table 6-7)." One qualitative difference can arise from the collapse of equity markets during war time,



(f Worldwlde Equtty Rtsk Premta, 1900.2000
Annual Equlty Rlsk Premlum Relatlve to Treasury Blils

Gountry Geometrlc
ilean

Arlthmetlc Mean

United States 5.8% 7.7%
World 4.9o/o 6.2o/o
Source.' Dimson, et al. Q002. paoes 166-167

Table

The next type is the data source and period used for the market and ERp estimates.
Whether given an historicat average of the equity risk premium or an estimate from a
T$el using various historical data, the ERP estimate wilt be inffuenced by the length,
timing, and source of the underlying data used. The time series compilatibns are
primarify annual or monthly returns. Occasionally, daily returns are analyzed, but not for
the purpose of estimating an ERP. Some researchers use as much as jOO vears of
history;the lbbotson data currently uses S&P 500 retums from 1926 to the fresent.ls
As an.example, Siegel (2002) examines a series of real US returns beginning in 1802.1e
Siegel uses three sources to obtain the dah. For the first period, 1802 to 1870,
characterized by stocks of financialorganizations involved in banking and insurance, he
cites Schwert (1990). The second period, 1871-1925, incorporates 6owbs stock
indexes compiled in Shiller (19S9). The last period, beginning in 1g2G, uses CRSp
data; these are the same data underlying lbbotson Associates calcutations.

Goetzmann et al. (2001) construct a NYSE data series for 1815 to 1g2S to add to the
1926-1999 lbbotson series. They conclude that the pre-1926 and post-1926 data
periods show differences in both risk and reward characteristics. ihey highlight the fact
that inclusion of pre-1926 data will generally produce lower estimates of gRpl tnan
relying exclusively on the lbbotson post-1926 data, similar to that shown in Appendix A.
Severalstudies that rely on pre-1g26 {ata, catalogued in Appendix B, show the
magnitudes of these fower estimates.2o Table 3 displays Si6get's ERPs for three
subperiods. He notes that subperiod lll, 1926-2001, shows qlarger ERp (4.7o/o), or a
smaller real risk-free mean (2.2o/o), than the prior subperiods2l.

18 For the lbbotson analysis of the small stock premium, the NYSE/AMEX/NASDAQ combined data are
used with the S&P 500 data falling within deciles 1 and 3 (lbbotson 2}l2Yearbook, pp122-116.1

lll rygFcent alternative is Wilson and Jones (2002)as cited by Dimson et at. (2002), p39.* Using Wilson and Jones' 1871-2002 data series, time series anilyses show no iignificdnt ERp
difference between the 1871-1925 period and the 1926.2002 periodl one cannot dislinguish the otd from
the new. The overall average is lower with the additional 1871-1925 data, but on a staiistical basis, they
1re 1ot significantly different. Assuming the equivalency of the two data series for 1871to 1925 (series bf
Goetzmann et al. and Wilson & Jones), the risk difference found by GoeEmann et al. must be deiermined
by a significantly different ERP in the pre-1871 data. The 1871-1913 return is prior to personal income
tax and appears to be about 35% lowerthan the 1s26-2002 period average ol11.8o/o, might reflect azero
valuation for income tiaxes in the pre-1914 returns. Adjusting the pre1g14 data for taxeJwould most
likely rnake the ERP for the entire period (1871-2002) approximately equat to7.5o/o,the 19262002
iLVerage.'' The low risk-free return is indicative of the "risk-free rate puzzle", the twin of the ERp puzzle. For
details see Weil (1989).



Shqrt-Ftq4p4qutty Rlsk premlum offi
Subperiod I Subperlod ll Subperlod lfl
1802.1870 1871-1925 1926.2001

Real Geometric Stock Returns 7.Oo/o 6.6% 6.9o/o
Real Geometric Lono Term Governments 4.8/o 3.7% 2.7/o
Equity Risk Premium 2.?/o 2.*/" 4.70/o
Source: Siege/ (2002), pases 13and 15.

Table 3

Smaller subperiods will show much larger variations in equity, bill and ERP returns.
Table 4 displays the lbbotson returns and short horizon risk lremia for subperiods as
small as 5 years. The scatter of results is indicative of the underlying large variation
(20Yo sd) in annualdata.
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Average Short*lorlzon Rlsk Premlum over Varlous Time Perlod
Gommon
Stocks

u. s.
Treasurv Bllle

Short-
Horizon

Year
Total Annual

Returns
Total Annual

Returne
Rlsk

Premium

All Data 192G2002 12.20o/o 3.83o/o 8.37o/o

50 Year 't95$2002 12.500/o 5.33% 7.17%

40 Year 196&2002 11.80o/o 6.11o/o 5.68Yo

30 Year 19491972 14.55o/o 2.54o/o 12.02%
'197*2002 12.21Yo 6.61% 5.60%

15 Year 192&1942 5.Mo/o 0.9s% 4.89%
1941**.1957 17.14o/o 1.20o/o 15.94o/o
195&1972 11.96% 3.87% 8.09%
197?1987 11.42o/o 8.20o/o 3.22%
198&.2002 13.000/o 5.03o/o 7.97o/o

10 Year 193.1�.'1942 12.ggo/o 0.15o/o 12.730/o
154*1952 17.$'�\Yo 0.81o/o 17.000/o
195&1962 15.29Yo 2.19o/o 13.11o/o
196'-1972 10.55o/o 4.61Yo 5.94%
197U1982 8.670/o 8.s0% 0.17%
198$1992 16.80Yo 6.96% 9.U%
199}�2002 11.170/0 4.38% 6.79o/o

5 Year 192&1932 -8.25% 2.55o/o -10.80%

193$'t937 19.820 0.220/o 19.60%
193&1942 5.94Yo 0.07o/o 5.87%
194X1947 15.95% 0.37Yo 15.57o/o
19491952 '19.680/0 1.250/o 18.43o/o
19531957 15.79o/o 1.97o/o 13.82o/o
195&1962 14.79o/o 2.40% 12.39o/o
196&1967 13.13o/o 3.910/0 s.22%
196&.1972 7.97o/o 5.31o/o 2.660/o
1973.1977 2.55o/o 6,190/o - 3.Mo/o

197e1982 14.78o/o 10.81o/o 3.97o/o
198S1987 16.93% 7.600/o 9.337o
198&1992 16.670/o 6.33% 10.34Yo
199$1997 21.03o/o 4.57o/o 16,460/o
'199&2002 1.3'�1% 4.18o/o - 2,880/o

Table
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In calculating an expected market risk premium by averaging historicatdata, projecting
historical data using growth models, or even conducting a survey, one must determine a
proxy for the 'market". Common proxies for the US markq! include the S&P 500, the
NYSE index, and the NYSE, AMEX, and NASDAQ index.z Forthe purpose of this
paper, we use the S&P 500 and its antecedents as the market. However, in the various
research surveyed, many different market proxies are assumed. We have already
discussed using internationalversus domestic data when describing different MRi)
types. With international data, different proxies for other country, region, or world
markets are used.zr For domestic data, different proxies have been used over time as
stock market exchanges have expanded.2a Fortunately, as shown in the lbbotson
Valuation yearbook, the issue of a US market proxy does not have a large effect on the
MRP estimate because the various indices are highly correlated. For eiample, the S&P
500 and the NYSE have a corelation of 0.95, the S&P 500 and NYSE/AMDUNASDAQ
0.97, and the NYSE and NYSE/AMDUNASDAQ 0.90.25 Therefore, the market proxy
selected is one reason for slight differences in the estimates of the market risk premium.

As a final note, stock returns and risk-free rates can be stated in nominalor realterms.
Nominal includes inflation; real removes inflation. The equity risk premium should not
be affected by inflation because either the stock return and risk-ftee rate both include
the effects of inflation (both stated in nominal terms) or neither have inflation (both
stated in real terms). lf both returns are nominal, the difference in the returns is
generally assumed to remove inflation. Otherwise, both terms are real, so inflation is
removed prior to finding the equity risk premium. While numerical differences in the real
and nominal approaches may exist, their magnitudes are expected to be small.

Equitv Risk Premia 1926-2002
As an example of the importance of knowing the types of equity risk premium estimates
under consideration Table 5 displays ERP returns that each use the same historical
data, but are based on arithmetic o_r-geometric returns and the type of hor.izon. The
ERP estimates are quite different.26

llZOO} lbbotson Vatuation Yearbook, p92.
tt For example, Dimson (2002) and Claus and Thomas (2001) use international maftet data.'- For a data series that is a mixture of the NYSE exchange, NYSE, AMEX, and NASDAQ stock
exchange, and the Wilshire 5000, see Dimson (2002), p306.

;;?OO3lbbotson Valuation Yearbook, p93; using data from October ,1997 to September 2002.-- The nominal and real ERPs are identical in Table 5 because the ERPs are calculated as arithmetic
differences, and the same value of inflation will reduce the market return and the risk-free return equally.
Geometric differences would produce minimally different estimates for the same types.



ERP usfng eamg hlstorfcal data (192620021
RFR Descrlptlon ERP Descrlptlon ERP Hlstorlcal Return

Short nominal Arithmetic Short - horizon 8.4o/o
Short nominal Geometric Short -horizon 6.4o/o
Short real Arithmetic Short-horizon 8.4o/o
Short real Geometric Short -horizon 6.4o/o
lntermediate nominal Arithmetic lnter-horizon 7.4o/o
Intermediate nominal Geometric Inter-horizon 5.40/o
lntermediate real Arithmetic Inter-horizon 7.4Yo
Intermediate real Geometric lnter-horizon 5.4o/o
Lonq nominal Arithmetic Lon+horizon 7.0o/o
Lonq nominal Geometric Lonehorizon 5.0o/o
Long real Arithmetic Loncphorizon 7.Oo/o
Lonq real Geometric Lono-horizon 5.0o/o

Table 5

Historical Methods
The historical methodology uses averages of past returns to forecast future returns.
Different time periods may be selected, but the two most common periods arise from
data provided by either lbbotson or Siegel. The lbbotson series begins in 1g26 and is
updated each year. The Siegelseries begins in 1802 with the mosf recent compilation
using returns through 2001. Appendix A provides equity risk premium estimates using
lbbotson data for the 1926-2002 period that we use in this paper for most illustrations.
We begin with a look at the ERP history through a time series analysis of the lbbotson
data.

Time Series Analvsis
Much of the analysis addressing the equity risk premium puzzle relies on the annual
time series of market, risk-free and risk premium returns. Two opposite views can be
taken of these data. One view would have the 1926-2002lbbotson data, or the 1802-
2001 Siegel data, represelnt one data point; i.e., we have observed one path for the
ERP throtgh time from the many possible 77 or 200 year paths. This view rests upon
the existence or assumption of a stochastic process with (possibly) inter-temporal
conelations. While mathematicafly sophisticated, this model is particularly unhelpful
without some testable hint at the details of the generating stochastic process. The
practical view is that the observed returns are random samples from annualdistributions
that are iid, independent and identically distributed about the mean. The obvious
advantage is that we have at hand 77 or 200 observations on the iid process to analyze.
We adopt the latter view.

Some analyses adopt the assumption of stationarityof ERP, i.e., the true mean does
not change with time. Figure 1 displays_the lbbotson ERP data ard highlights two
subperiods, 1926-1959 and 1960-2002.27 While the mean ERP for thetwo subperiods
appear quite different (11 .82o/o vs. 5.27%), the large variance of the process (std dev
20 .24o/o) s hou ld make them indisti ngu ishable statistical ly speaki ng.

27 The ERP shown here are the geometric differences (calculated) rather than the simple arithmetic
differences in Table 1; i.e. ERP = [(1+r,n Y(1+ t [ - 1 . The test results are qualitatively the same for the
arithmetic differences.



Short-Horizon Equity Risk Premium
600/o

40o/o

20o/o

0o/o

-20o/o

40o/o

-600/o

1920 1930 1940 1950 1960 1970
Year

1980 1990 2000 2010

-Actual ERP -Long-term Mean - - - Mean pre-1960 '----.Mean 1960+
Source: lbbotson Yearbook (2003), Geometric Differences

1

1926 to 1959 =
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)
T-Tests
The standard Ttes! can be used for the null hypothesis t{o : mean
the77 year mean.28 The outcome of the test is shown in iable 6;
cannot be rejected.

1960-2002 = 8.17Yo.
the null hypothesis

T.Test Under the Null Hypothesis that
ERP (1960-2002) = ERP (1926-2002) = 8.17o/o

Sample mean 196G2002 5.27o/o
Sample s.d. 196G2002 15.83o/o

T value (DF=421 -1.20
PR > ITI 0.2374

Confidence lntenal95% (0.0040. 0.10141
Confi dence I nterval 900/o rc.u21.0.0933)

ll StanOarO statistical procedures in SAS 8.1 have been used for all tests.'" Equality of variances is rejected at the one percent level by an F test (F=2.39, DF=33,42)-- t-value 1.35, PR> lTl= 0.18mwith the Cochran method.

Table 6

Another T-Test can be used to test whether the subperiod means are different in the
presence of unequal variances.2e The result is similar to Table 6 and the difference of
subperiod means equal to zero cannot be rejected.3o
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Time Trends-
The supposition of stationarity of the ERP series can be supported by ANoVA
regressions. The results of regressing the ERP series on time is shown in Table 7.

ERP ANOVA Reqresslons on Tlme
Perlod Tlme Coefficient P-Value

192&1959 0.004 0.355
196G2002 0.001 0.749
19262002 -0.001 o.M3

Table 7

There are no significant time trends in the lbbotson ERP data.31

ARIMA Model-
Time series analysis using the well established Box-Jenkins approach can be used to
predict future series values through the lag correlation structure.32 The SAS ARIMA
procedure applied to the tull77 time series data shows:

(1) No significant autocorrelation lags.
(2) An identification of the series as white rpise.
(3) ARIMA projectionof year 78+ ERP is 8.17%, theTT year average.

All of the above single time series tests point to the reasonability of the stationarity
assumption for (at least) the lbbotson ERP 77 year series.33

Social Securitv Administration
In the current debate on whether toallow private accounts that may invest in equities,
the Office of the Chief Actuary of the Social Security Administration has selected certain
assumptions to assess various proposals (Goss, 2001). The relevant selection is to use
7 percent as the real (geometric) annual rate of return for equities.s This assumption is
based on the historical return of the 20h century. SSA received further support that
showed the historical return for the last 200 years is consistent with ihis estimate, along
with the lbbotson series beginning in 1926. For SSA, the calculation of the equity risk
premium uses a long-run realyield on Treasury bonds as the risk-free rate. From the
assumptions in the 1995 Trustees Report, the long-run realyield on Treasury bonds
that the Advisory Council proposals use is 2.3o/o. Using a future Treasury securities real
yield of 2.3o/o produces a geometric equity risk premium of 4.7o/o over long-term
Treasury securities. More recently, the Treasury securities assumption has increased
to 3olooo, yielding a 47o geometric ERP over long-term Treasury securities.

31 The result is confirmed by a separate Chow test on the two subperiods."'See Harvey (1990), p30."'The same tests applied to the Wilson and Jones 1871-2002 data series show similar results: Neither
the 1871-1925 period nor the 1926-2002 period is different from the overall 1871-2002 period. The
gverall period and subperiods also show no trends over time.* Compare Table 3, subperiod lll.* 1999 Social Security Trustees Report.



{{ !t plqoest of the Office of the Chief Actu ary of the Social Security Administration
(ocAcr), John campbell, Peter Diamond, an<i John shoven were engaged togive
th.eir expert opinions on the assumptions Social Security mode. EachLconomiJt begins
with the SocialSecurity assumptions and then explains any difference he feels would be
more appropriate.

In John Campbell's response, he considers valuation ratios as a comparison to the
retums from the historicalapproach (Campbell 20011. The cunent valuation ratios are
at unusual levels, with a low dividend-price ratio and high price-earnings ratio. He
reasons that the prices are what have dramatically changed these ratios. Campbell
presents two views as to the effect of valuation ratios in their curent state. One view is
that valuations will remain at the cuffent level, suggesting much lower expected returns.
The second view is a conection to the ratios,. resulting inless favorable retums until the
ratios readjust. He decides to give some weight to Ootn possibilities, so he lowers the
geometric equity retum estimate to 5-5.5% frory7o/o. For the risk-free rate, he uses the
ytglO gl the longterm inflatiorrindexed bonds36 of 3.5% or the OCACT assumption of
3%. Therefore, his geometric equity premium estimate is around 1.S to 2.5o/o.

Peter Diamond uses the Gordon growth formula to calculate an estimate of the equity
return (Diamond 20a1). The classic Gordon Dividend Growth model is37:

( =  ( D 1 / P s ) + g

5 = Expected Return or Discount Rate po = price this period
Dr = Expected Dividend next period g = Expected growth in dividends in perpetuity

Based on his analysis, he feels that the equity return assumption of TYofor the next 75
years is not consistent with a reasonable level of stock value compared to GDp. Even
yhgn increasing the GDP growth assumption, he still does not feelthat the equity return
is plausible. .By reasoning that the next decade of returns will be lower than normal,
only then is the equity return beyond that time frame consistent with the historical return.
By considelqq lnq next 75 years together, he would lower the overall projected equity
return to 6:6.5%. He argues that the stock market is overvalued, and a cbrrection'is 

-

required before the long-run historical return is a reasonable projection for the future.
By using the OCACT assumption of 3.0% for the long-term real yielO on Treasury
bonds, Diamond estimates a geometric equity risk premium of about 3-3.s%.

John Shoven begins by explaining why the traditional Gordon groMh model is not
appropriate, and he sqgests a modernized Gordon model that allows share
repurchases to be included instead of only using the dividend yield and growth rate
(Shoven 2001). By assuming a long-term price-earnings ratiobetween ils current and
historicalvalue, he comes up with an estimate forthe long-term realequity return of
6.1250/0. Using his general estimate of 6-6,5% for the equity return and tn-e OCACT
assumptions for thelong{erm bond yield, he projects a long-term equity risk premium of
approximately 3-3.5%. Allthe SSA experts begln by accefting the tbn!-run historical

tt See discussion of current yields on TlpS below.37 Brealey and Myers IZOOOy, pOZ.
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ERP analyses and then modifying that by changes in the risk-free rate or by decreases
in the long-term ERP based on their own personal assessments. We now iurn to the
major strairs in ERP puzzle research.

ERP Puzzle Research-
Campbell and Shiller (2001) begin with the assumption of mean reversionof
dividend/price and price/earnings ratios. Next, they explain the result of prior research
which finds that the dividend-price ratio predictsiuture prices, and historically, the price
corrects the ratio when it diverts from the meann8 Based on this result, they then use
regressions of the dividend-price ratio and the price-smoothed-earnings3e ratio to predict
lutu1e stock prices out ten years. Both regressions predict large losses in stock piices
for the ten year horizon. Although Campbell and Shiller do not rerun the regression on
the dividend-price ratio to incorporate share repurchases, they point out that the
dividend-price ratio should be upwardly adjusted, but the adjustment only moves the
ratio to the lower range of the historlcalfluctuations (as opposed to the mean). They
conclude that the valuation ratios indicate a bear market in the near futureao. They
predict for the next ten year period negatire real stock returns. They caution that
because valuation ratios have changed so much from their normal level, they may not
completely revert to the historical mean, but this does not change their pessimism about
the next decade of stock market returns.

Arnott and Ryan (2001) take the perspective of fiduciaries, such as pension fund
managers, with an investment portfolio. They begin by breaking down the historical
stock returns (past 74 years since December 1925) by analyzing dividend yields and
realdividend growth. They point out that the historical dividend yield is much higher
than the curent dividend yield of about 1.2%. They argue that the changes from stock
repurchases, reinvestment, and mergers and acquisitions, which affect the bwer
dividend yield, can be represented by a higher dividend growth rate. However, they cap
real dividend or earnings grovuth at the level of real economic growth. They add th6
dividend yield and the growth in real dividends to come up with an estimate for the
fl!* equity return; the current dividend yield of 1.2o/o and the economic growth rate of
2.Oo/o add to the 3.2o/o estimated realstock return. This method conesponds to the
dividend growth model or earnings growth model anddoes not take into account
changing valuation levels. They cite a TIPS yield of 4.1Yofor the real risk-free rate
returnal These two estimates yielO a negative geometric long-horizon conditional
equity risk premium.

Arnott and Bernstein (2002) begin by arguing that in 1926 investors were not expecting
the realized, historical compensation that they later received from stocks. They cite
bonds' reaction to inflation, increasing valuations, survivorship biasa2, and changes in

]l Campoettand Shiller (1989)."' Earnings are "smoothed" by using ten year averages.'" The stock market correction from year-end 1999 to year-end 2002 is a decrease of 37.60/o or 14.60/o per
year. Presumably, the 'next ten years' refers to 2000 to 2010.'' See the cunent TIPS yield discussion near end of paper.a2 See Brown et al. (1992, 19gS) for details on poteniial survivorship bias.
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reg.ulation as positive events that helped investors during this period. They only use the
dividend groMh modelto predict a future expected return for ihvestors. They db not
agree that the earnings growth model is better than the dividend growth modelboth
because earnings are reported using accounting methods and eainings data before
1870 are inaccurate. Even if the earnings growth model is chosen inJtead, they find
that the earnings growth rate from 1870-only grows O.3o/ofaster than dividends, so their
results would not change much. Because of the Modigliani-Miller theorem€, a change
in dividend policy should not change the value of the firm. They conclude that
managers benefited in the "era of 'robber baron' capitalism" insiead of the conclusion
reached by others that the dividend growth model under-represents the value of the
firm.

By holding valuations constant and using the dividend yield and real growth of
dividends, Arnott and Bernstein calculate tne equity return that an invlstor might have
glqgcteg {urlng the historicaltime period starting in 1802. They use an expe-ted
dividend yield of 5.0oA, close to the historical average of 1810 t; 2001 . Foi the real
growth of dividends, they choose the real per capita GDP growth less a reduction for
entrepreneurial activity in the economyplus stock repurchases. They conclude that the
net adjustment is negative, so the real GDP growth is reduced from 2.5-3% to only 1%.
4 lqit expectation of the stock return for the historical period is close to 0.1% by abding
5.0% for the dividend yield and a net real GDP per capita growth of 1.1 %. fhey use i
Tf PS yield of 3.7o/o for the real risk-free rate, which yields i geometric intermediate-
horizon eqqity risk premiu m of 2.4o/o as a fair expectation for investors in the past. They
consider this a "normal" equity risk premium estimate. They also opine that the current
ERP is zero; i.e. they expect stocks and (risk-free) bonds to return the same amounts.

Fama and French (2002) use both the dividend groMh modeland the earnings growth
Ao_dgf to investigate three periods of historical returns: 1872to 2000, 1872t;1950, and
1951 to 2000. Their ultimate aim is to find an unconditional equity risk premium. They
cite that by assuming the dividend-price ratio and the earnings-price ratio follow a mean
reversion process, the result follows that the dividend growth model or earnings growth
modelproduce approximations of the unconditional equity return. Fama and Fre-nch's
analysis of he earlier period of 1872 to 1950 shows that the historical average equity
return and the estimate from the dividend growth model are about the same. In
contrast, they find that the 1951 to 2000 period has different estimates for returns when
comparing the historicalaverage and the growth models'estimates. The difference in
the historicalaverage and the model estimates for 1951 to 2000 is interpreted to be"unexpecte{ capital gains'over this period. They find that the unadjusted growth model
estimates of the ERP, 2.55o/ofrom the dividend model and 4.32o/o fr6m the earnings
modef , fafl short of the realized avemge excess return for 1951-2000. Fama and
French prefer estimates from growth models instead of the hlstorical method because of
the lower standard error using the dividend growth model. Fama and French provide
3'83% as the unconditional expected equity risk premium return (referred to as the
annualbias-adjustg!lnlestimate) using the dividend growth modelwith underlying
data from 1951 to 2000. They give 4.78o/o as the unconditional expected equity iisk-
a3 Brealey and Myers (2000), p447. see atso discussion in lbbobon and chen (2003).
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premium return using the earnings growth modelwith data from 1951 to 2000. Note
that using a one-month Treasury billinstead of commercial paper for the risk-free rate
woufd increase the ERP by about 1o/oto nearly 60/otor the 1951-2000 period.

lbbotson and Chen (2003) examine the historical realgeometric long-run market and
long risk-free returns using their'building block" methodology.# mey use the full 1926-
2000 lbbotson Associates data and consider as building blocks allof the fundamental
variables of the prior researchers. Those blocks include (not all simultaneously):

o Inflation
o Real risk-free r:ates (long)
. Realcapitalgains
r Growth of real earnings per share
o Growth of real dividends
o Growth in payout ratio (dividend/earnings)
o Growth in book value
o Growth in ROE
o Growth in price/earnings ratio
o Growth in real GDP/population
o Growth in equities excess of GDP/POP
o Reinvestment

Their calculations show that a forecast real geometric long run returnof 9.4% is a
reasonable extrapolation of the historicaldata underlying a realized 1926-2000 return of
10.7o/o, yielding a long horizon arithmetic ERP of 60/o, or a short horizon arithmetic ERP
of about 7 .5o/o.

The authors construct six building block methods; i.e., they use combinations of historic
estimates to produce an expected geometric equity return. They highlight the
importance of using both dividends and capitalgains by invoking tne MbOigliani-Miller
theorem. The methods, and their component building blocks are:

. Method 1: Inflation, real risk free rate, realized ERp
o Method 2: Inflation, income, capitalgains and reinvestment
o Method 3: Inflation, income, growth in price/earnings, growth in realearnings

per share and reinvestment.
. Method 4: Inflation, grov'rth rate of price/earnings, growth rate of real

dividends, growth rate of payout ratio dividend yield and
reinvestment

. Method 5: Inflation, income growth rate of price/earnings, growth of real book
value, ROE grovuth and reinvestment

o Method 6: Inflation, income, growth in realGDP/POP, growth in equities
excess GDP/POP and reinvestment.

a See Appendix D for a summary of their building block estimates. See alss Pratt (19g8) for a discussion
of the Building Block, or Build-Up Model, cost of capital estimation method.
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All six methods reproduce the historical long horizon geometric mean of 10.70% as
shown in Appendix D. Since the source of most other researchers' lower ERP is the
dividend yield, the authors recast the historical results in terms of ex ante forecasts for
the next 75 years. Their estimate of g.37o/o using supply side methods 3 and 4 is
approximately 130 basis points lower than the historical result. Within their methods,
they afso show how the substantially lower expectation of 5.44o/o for the long mean
geometric return is calculated by omitting one or more relevant variables. Underlying
these ex ante methods are the assumptions of stationarity of the mean ERP returh alrd
market effic_ie1cy, the absence of the assumption that the market has mispriced
equities. Allof their methods are aimed at producing an unconditioned estimate of the
ex ante ERP.

As opposed to short-run, conditionalestimates from Campbell and Shiller and others,
Constantinides (2002) seeks to estimate the unconditional equity risk premium, more in
line with the goal of Fama and French (2002) and lbbotson and Ctren (2003). He
begins with the premise that the unconditional ERP can be estimated from the historical
averagre using the assumption that the ERP follows a stationary path. He suggests
most of the other research produces conditionalestimates, conditiored upon beliefs
abgut the_future paths of fundamentals such as dividend growth, price-earnings ratio
and the like. While interesting in themselves, they add little to the estimation of tne
unconditional mean ERP.

Constantinides uses the historical return and adjusts downward by the groMh in the
price-earnings ratio to calculate the unconditional equity risk premium. He removes the
growth in the price-earnings ratio because he is assuming no cha nge in valuations in
the unconditionalstate. He gives estimates using three periods. For 1872-2000, he
uses the historical equity risk premium which is 6.9%, and after amortizing the growth in
the pricedividend ratio or price-earnings ratio over a period as long as 12-9 yeais, the
effect of the potential reduction is no change. Therefore, he finds an unconditional
arithmetic, short-horizon equity risk premium of 6.9% using the 1872-2000 underlying
data. For 1951-2000, he again starts with the historical equity risk premium which is-
8.7% and lowers this estimate by the growth in the price-earnings ratio of 2.7% to find
an unconditionalarithmetic, short-horizon equity risk premium of 6.0%. For 1926-2000,
he uses the historical equity risk premium which is g.3% and reduces this estimate by
the growth in the price-earnings ratio of 1.3% to find an unconditional arithmetic, short-
horizon equity risk premium of 8.0%. Heappeals to behavioral finance to offer
explanations for such high unconditional equity dsk premium estimates.

From lhe perspective of giving practical investor advice, Malkiel (1999) discusses "the
age of the millennium" to give some indication of what investors might expect for the
future. He specifically estimates a reasonable expectalion for the fiist few decades of
the twentpfirst century. He estimates the future bond returns by giving estimates if
bonds are held to maturity with corporate bonds of 6.5-70/o,long-1"tr iero-coupon
Treasury bonds of about 5.25o/o, and TIPS with a 3.75% return. Depending on the
desired level of risk, Malkiel indicates bondholders should be more favorablv
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compensated in the future compared to the historical returns from 1926 to 1998.
Malkiel uses the earnings growth modelto predict future equity returns. He uses the
current dividend yield of 1.5% and an earnings growth estimate of 6.5%, yielding an 8o/o
equity return estimate compared with an 11% historical return. Malkiel's i:stimaled
Fnge of the equity risk premium is from 1o/o to 4.25o/o,depending on the risk-free
instrument selected. Although his equity risk premium is iower than the historical return,
his selection of a relatively high earnings growth rate is similar to lbbotson and Chens
forecasted modeb. In contrast with lbbotson and Chen Malkiel allows for a changing
equity risk premium and advises investors to not rely solely on the past.age of
exuberance" as a guide for the future. Malkiel poinb out the impact of changes in
valuation ratios, but he does not attempt to predict future valuation levels.

Finaffy, Mehra (20}2!summarizes the results of the research since the ERP puzzle was
posed. The essence of the puzzle is the inconsistency of the ERPs produced by
descriptive and prescriptive economic models of asset pricing on the one hand ard the
historical ERPs realized in the US marketon the other. Mehra and Prescott (198S)
speculated that the inconsistency could arise from the inadequacy of standard models
to incorporate market imperfections and transaction costs. Failure of the models to
reflect reality rather than failure of the market to follow the theory seems to be Mehra's
conclusion as of 2002. Mehra points to two promising threads of model-modiffing
research. Campbelland Cochrane (1999) incorporate economic cyctes and changing
risk aversion while Constantinides et al. (2002) propose a life cyd6 investing
modification, replacing the representative agent by segmenting investors into young,
middle aged, and older cohorts. Mehra sums up by offering:

"Before we dismiss the premium, we not only need to have an
understanding of the observed phenomena but also why the
future is likely to be different. In the absence of this, we can
make the following claim based on what we know. Over the
long horizon the equity premium is likely to be similar to what
it has been in the past and the returns to investment in equity
will continue to substantially dominate those in bonds for
investors with a long planning horizon."

Financlal Analvst Estimates
Cfaus and Thomas (2001) and Harris and Marston (2001) both provide equity premium
estimates using financial analysts'forecasts. However, their results are rather different.
Claus and Thomas use an abnormalearnings modelwith data from 1985 to 1998 to
calculate an equity risk premium as opposed to using the more common dividend
growth model. Financial analysts project five year estimates of future earnings growth
rates. When using this five year growth rate for the dividend growth rate in perpetuity in
the Gordon growth model, Claus and Thomas explain that there is a potential upward
bias in estimates for the equity risk premium. Therefore, they choose to use the
abnormal earnings model instead and only let earnings grow at the levelof inflation after
five years. The abnormaleamings modelreplaces dllid-enOs with "abnormalearnings"
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and discounts each flow separately instead of using a perpetuity. The average estimate
that they find is 3.39o/o for the equity risk premium. Although it is generally recognized
that financial analysts' estimates have an upward bias, Claus and Thomas propose that
in the current literature, financiaf analysts'forecasts have underestimated short-term
earnings in orderfor managementto achieve earnings estimates in the slower
economy. Claus and Thomas conclude that their findings of the ERP using data from
the past fifteen years are not in line with historical values.

Harris and Marston use the dividend growth modelwith data from 1982 to 19g8. They
assume that the dividend groMh rate should conespond to investor expectations. By
using financial analysts'longest estimates (five years) of earnings growth in the model,
they attempt to estimate these expectations. They argue that if inv-estors are in accord
with the optimism shown in analysts'estimates, e\en biased estimates do not pose a
drawback because these market sentiments will be reflected in actual returns. 

'Hanis

and Marston find an equity risk premium estimate of 7.14o/o. They find fluctuations in
the equity risk premium over time. Because their estimates are ciose to historical
returns, they contend that investors continue to require a high equity risk premium.

Survev Methods
One method to estimate the ex ante equity risk premium is to find the consensus viewof
experts. John Graham and Campbell Harvey perform a survey of Chief Financial
Officers to determine the average cost of capital used by firms. lvo Welch surveys
financial economists to determine the equity risk premium that academic experts in this
area would estimate.

Graham and Harvey administer surveys from the second quarter of 2OO0 tc the third
quarter of 2002 (Graham and Harvey,2002). For their survey format they show the
current ten year bond yield and then ask CFOs to provide their estimate of the S&P 500
return for the next lear and over the next ten years. CFOs are actively involved in
setting a company's individual hurdleas rate and are therefore considered
knowledgeable about investors' expectations.a6 When comparing the survey responses
of the one and ten year returns, the one year returns have so muth volatility that they
conclude that the tenyear equity risk premium is the more important andappropriate
return of the two when making financial decisions such as hurdte rates and estimating
cost of capital. The average tenyear equity risk premium estimate varies from 3% to
4.7o/o.

The most current Welch survey compiles the consensus view of aboutfive hundred
financial economists (Welch 2001). The average arithmetic estimate for the 3O-year
equity risk premium relative to Treasury bills is 5.So/oi the one-year arithmetic equity risk
premium consensus is 3.4%. Welch deduces from the average 30-year geometric

4s A "hurdle" rate is a benchmark cost of capital used to evaluate projects to accept (expected returns
greater than hurdle rate) or reject (expected returns less than hurdle rate).-' Graham and Harvey claim three'fourths of the CFOs use CAPM to estimate hurdle rates.
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equity-return estimate of 9.1o/o that the arithmetic equity return forecast is approximately
10o/o.a7

Welch's survey question allows the participants to self select into different categories
based upon their knowledge of ERP. The results indicate that the responses of the less
ERP knowledgeable participants showed more pessimism than those of the self
reported experts. The experts gave 30-year estimates that are 30 to 150 basis points
above fte estimates of the nonexpertgroup.

Dlfferences In Forecasts across Expertlse Level
Relative

Expertlse
Statlstlc Stock Market Equlty Premium

30-Year
Geometric

30-Year
Adthmetic

30-Year
Geometric

188 Less Involved Mean 8.5Yo 4.9% 4.4o/o
Median 8o/o 5Yo 4o/o

lQ Ranqe 60/o'10o/o 3o/o4o/o 2Yo-5.5%
235 Averaqe Mean 9.2o/o 5.8o/o 4.8o/o

Median 9o/o 5o/o 4o/o
lQ Ranoe 7.5o/"-10o/" 3.5o/o-7o/o 3Yo4o/o

72 Exoerts Mean 10.1o/o 6.2o/o 5.4%
Median 9o/o 5.4% 5o/o

lQ Range 8o/o-11Yo 4o/o-7.SYo 3.4o/oSo/o
Data Source: Welch e)U). Table 5

Table 8 shows that there may be a'lemmirg'effect, especially among economists who
are not directly involved in the ERP question. Stated differently, allthe academic and
popular press, together with the priorWelch surve/8 could condition the non-expert, the"less involved', that the expected ERP was lower than historic levels.

The Behavioral Approach
BenarEi and Thaler (1995) analyze the equity risk premium puzzle from thq point of
view of prospect theory (Kahneman and Tversky; 1979). Prospect theo4/s has "loss
aversion", the fact that individuals are more sensitive to potential loss than gain, as one
of its centraltenets. Once an asymmetry in risk aversion is introduced into the rnodel of
the rational representative investor or agent, the unusual risk aversion problem raised
initially by Mehra and Prescott (1985) can be'expbined" within this behavioral model of
decision-making under uncertainty. Stated differently, given the historical ERP series,
there exists a model of investor behavior that can produce those or similar results.
BenarEi and Thaler combine loss aversion with'mental accounting', the behavioral
process people use to evaluate their status relative to gains and losses compared to
expectations, utility and wealth, to get "myopic loss aversion". In particular, mental
a7 For the lbbotson 1g26-2}O2data, the arithmetic return is about 190 basis points higher than the
geometric return rather than the infened 90 basis points. This suggests the participant's beliefs may not
Ff internally consistent."o The prior Welch survoy in 1998 had a consensus ERP of about 77o.*" A current survey of the applications of prospect theory to finance can be found in Benartzi et al. (2001).
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accounting for a portfolio needs to take place infrequently because of loss aversion, in
order to reduce the chances of observing loss versus gain. The authors concede that
there is a puzzle with the standard expected utility-maximizing paradigm but that the
myopic loss aversion view may resolve the puzzle. The authors'views are not free of
controversy; any progress along those lines is sureto match the advance of behavioral
economics in the large.

].he adoption of other behavioral aspects of investing may also provide support for the
historicaf patterns of ERPs we see from 1802-2002. For example, as the irue nature of
risk and rewards has been uncovered by the virtual army of 20fr century researchers,
and as institutional investors held sway in the latter fifty years of the century the
demand for higher rewards seen in the later historical data may be a naturdl and
r-atlonal response to the new and expanded information set. Dimson et al. (2002, Figure
4€) displays increasing real US equity returns of 6.7,7.4,8.2 and 10.2for periods oi
101,75,50 and 25 years ending in 2001 consistent with this "risk-learning' view.

Next Ten Years

Jhe'nex! ten years" is an issue that experts reviewing Social Security assumptions and
Campbelland Shiller address either explicitly or implicitly. Experts evaluating Social
Security's proposals predicted that the "next ten years", indicating a period beginning
around 2000, of returns were likely to be below the historicat return. However, a
historical return was recommended as appropriate for the remaining 65 of the 75 years
to be projected. For campbell and shiller (2001), the period theydiscuss is
approximately 2000-2010. Based on the current state of valuation ratios, they predict
lower stock market returrs over "the next ten years". These expert predictions, and
other pessimisjc low estimates, have already come to fruition as market results 2000
hrough 2002."u The US equities market has decreased 37.6% since 1999, or an
annuaf decrease of 14.60/o. Although these forecasts have proved to be accurate in the
short term, for future long-run projections, the market is not at the same vatuation today
as it was when these conditional estimates were originally given. Therefore, actuaries
should be wary of using the low long-run estimates made prior to the large market
conection of 2000-2002.

Treasurv I nflation Protection Securities (Tl P S)
Severalof the ERP researchers refer to TIPS when considering the real risk free rates.
Hi_storically, they adjust Treasury yields downward to a real rate by an estimate of
inflation, presumably for the term of the Treasury security. As Table 3 shows using the
Siegel data, the modern era data show a low real lonqterm risk-free rate of return
(2.2o/o). This contrasts with the initialsl TIPS issue yields of 3.375o/o. Some researchers
use those TIPS yields as (market) forecasts of real risk-free returns for intermediate and
long-horizon, together with reduced (real) equity returns to produce low estimates of ex
ante ERPs. None consider the volatility of TIPS as indicative of the accuracy of their
ERP estimate.

50 The Social Security Advisory Board will revisit the seventy five year rate of return assumption during
2O03, Social Security Advisory Board (2002)."' TIPS were introduced by the Treasury in 1g96 with the first issue in January, 19g7.
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Table 9 shows a recent market valuation of ten and thirty year TIPS issued in 1g98-
2002.

Inflation.lndexed Treasurv Securities
Maturlty Goupon lssue

Rate
Yleld to Maturity

1l'11 3.500 '1.763

1t12 3.375 1.831
7t12 3.000 1.878
4128 3.625 2.498
4t2g 3.875 2.490
4t32 3.375 2.408

Source: WSJ 1 212412003
Table 9

Note the large 90-180 basis point decrease in the current "real" yields from the issue
yields as recent as ten months ago. While there can be several explanations for the
change (revaluation of the inflation option, flight to Treasury quality, paucity of 30 year
Treasuries), the use of these current "realn risk free yields, with fixed expected returns,
would raise ERPs by at least one percent.

Conclusion-
This paper has sought to bring the essence of recent research on the equity risk
premium to practicing actuaries. The researchers covered here face the same
ubiquitous problems that actuaries face daily: Do I rely on past data to forecast the
future (costs, premiums, investments) or do I analyze ihe past and apply informed
judgment as to future differences, if any, to arrive at actuarially fair forecasts? Most of
the ERP estimates lower than the unconditional historical estimate have an undue
reliance on recent lower dividend yields (without a recognition of capital gainss2; and/or
on data prior to 1926.

Despite a spate of research suggesting ex ante ERPs lower than recent realized ERPs,
actuaries should be aware of the range of estimates covered here (Appendix B); be
aware of the underlying assumptions, data and terminology and be aware that their
independent analysis is required before adoptingan estimate other than the historical
average. We believe that the lbbotsonchen (2003) layout, reproduced here as
Appendix D, offers the actuary both an understanding of the fundamental components
of the historical ERP and the opportunity to change the estimates based upon good
judgment and supportabte beliefs. We believe that reliance solely on "expert" survey
averages, whether of financial analysts, academic economists, or CFOs, is fraught with
risks of statistical bias to fair estimates of the forward ERp.

52 Under the current US tax code, capital gains are tax-advantaged relative to dividend income for the
YY?st majority of equity holders (households and mutual funds are 55o/o of the total equity holders, Federal
Flow of Funds, 2002 Q3, Table L-213). Curiously, the reverse is true for property-tiabitiiy insurers
because of the70o/o stock dividend exclusion afforded insurers.( i



It is dangerous for actuaries to engage in simplistic analyses of historical ERPs to
generate ex ante forecasts that differ from the realized mean"" The research we have
catalogued in Appendix B, the common level ERPs estimated in Appendix C, and the
building block (historical) approach of lbboston and Chen in Appendix D all discuss
important concepts related to both ex post and ex ante ERPs and cannot be ignored in
reaching an informed estimate. For example, Richard Wendt, writing in a2002 issue of
Risks and Rewards, a newsletter of the Society of Actuaries, concludes that a linear
relationship is a better predictor of future returns than a 'constant' ERP based on the
average h.istorical return He arrives at this conclusion by estimaling a regression
equationil relating tong bond yields with 1S-year geometric mean mlrketieturns
starting monthly in 1960. First, there is no significant relationship between short,
intermediate or long-term income returns over 1926-2002 (or 1960-2002) and ERPs, as
evidenced by simple regressions using lbbotson data.55 Second, if the linear structural
equation indeed held, there would be no need for an ERP since the (1S-year) return
could be predicted within small error bars. Third, there is always a negative bias
introduced when geometric averages are used as dependent variables (Brennan and
Schwartz, 1985). Finally, the results are likely to be spurious due to the high
autocorrelations of the target and independent variables; an autocorrelation correction
would eliminate any significant relationship of long-yields to the ERP.

Actuaries should also be aware of the variability of both the ERP and risk-free rate
estimates discussed in this paper (see Tables 4 and 9). Alltoo often, return estimates
are made without noting the enor bars and that can lead to unexpected "surprises". As
one eiample, recent research by Francis Longstaff QAO2), proposes that a 1991-2001"flight to qualit/ has created a valuation premium (and lowered yields) in the entire yield
curye of Treasuries. He finds a 10 to 16 basis point liquidity premium throughout the
zero coupon Treasury yield curve. He translates that intrc a 10% to 15% pricing
difference at the long end. This would imply a simple CAPM market estimate for the
long horizon might be biased low.

Finally, actuaries should.know that the research catalogued in Appendix B is not
definitive. No simple modelof ERP estimation has been universally accepted.
Undoubtedly, there will be still more empiricaf and theoretical research into this data rich
financialtopic. We await the potentialadvances in understanding the return process
that the behavioral view may uncover.

Post Script: Appendices A-D
We provide four appendices that catalogue the EFF approaches and estimates
discussed in the paper. Actuaries, in particular, should find the numerical values, and
descriptions of assumptions underlying those values, helpful for valuation work that

ut ERPs are derived from historical or expected after corporate tax returns. Pre-tax returns depend
u,niquely on the tax schedule for the differing sources of income.* 1$,year mean returns = 2.032 (Long Govemment Bond Yield) - 0.0242, * = 0.882.-" The pvalues on the yield-variables in an ERP/Yield regression using 192&2002 annualdata are
0.1324',0.2246, and 0.3604 for short, intermediate and long term yields respectively with adjusted r
square virtually zero.t i



gdjusts for risk. Appendix A provides the annual lbbobon data from 1926 through2002
from lbbotson Associates referred to throughout this paper. The equity risk-premium
shown is a simple difference of the arithmetic stock returns and the arithmetic U.S.
Treasury Bills total returns. Appendix B is a compilation of articles and books related to
the equity risk premium. The puzzle research section contains the articles and books
that were most related to addressing the equity risk premium puzzle. Page 1 of
Appendix B gives each source, along with risk-free rate and equity risk prbmium
estimates. Then, each source's estimate is classified by type (indicated with an X for
the appropriate type). Page 2 of Appendix B shows further details collected from each
source. This page adds the data period used, if applicable, and the projection period.
We also list the general methodology used in the reference. The finalthree pages of
Appendix B provide the footnotes which give additional details on the sources'intent.

Appendix C adjusb allthe equity risk premium estimates to a short-horizon, arithmetic,
unconditional ERP estimate. We begin with the authors' estimates for a stock return
(the risk-free rate plus the ERP estimate). Next, we make adjustments if the ERP "type"
given by the author(s) is not given in this format. For example, to adjust from a
geometric to an arithmetic ERP estimate, we adjust upwards by the 192o-2002
historicaldifference in the arithmetic large company stocks'total return and the
geometric large company stocks' total return of 2%. Next, if the estimate is given in real
instead of nominal terms, we adjust the stock return estimate upwards by 3.1o/o,the
1926-2002 historical return for inflation.

We make an appioximate adjustment to move the estimate from a conditionalto
unconditional estimate based on Fama and French (2002). Using the results for the
1951-2000 period shown in Table 4 of their paper and the standard deviations provided
in Table 1, we have four adjustments based on their data. For the 1951-2000 period,
Fama and French use an adjustment of 1.28o/o for the dividend growth model and
0.460/o for the earnings growth model. Following a similar calculation, the 1872-2000
period would require a0.82o/o adjustment using a dividend growth model; the 1872-1950
period would require a0.54o/o adjustment using a dividend growth model. Earnings
growth models were used by Fama and French only for the 1951-2000 data period.
Therefore, we selected the lowest adjustment (0.46%) as a minimum adjustment from a
conditional estimate to an unconditional estimate. Finally, we subtract the 1926-2002
historical U.S. Treasury Bills'total return to arrive at an adjusted equity risk premium.

These adjustments are only approximations because the various sources rely on
different underlying data, but the changes in the ERP estimate should reflect the
underlying concept that different "types'of ERPs cannot be directly compared and
require some attempt to normalize the various estimates.

Page 1 of Appendix D is a table from lbbotson and Chen which breaks down historical
returns using various methods that correspond to their 2003 paper (reprinted with
permission of lbbotson Associates). The boftom portion provides forward-looking
estimates. Page 2 of Appendix D is provided to show the formulas that lbbotson and
Chen develop within their paper.
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Kenfucky-American Water Company
Case No 2004-00103

Information Request Response to KAWC
Reqpondenfi OAG Witrress Dr. J. Randall Woolridge

Set II

KAwc-[-4. Footnote 2,p. 6. Please provide a copy of the cited reference.

Response:

The requested document is included at attachment KAWC-X-4A.



r )
Greenspan Speech, October 14, lggg

There can be little doubt that the dramatic improvements in information technology in recent years
have al0ered our approach to risk. Some analysts perceive that information technolbgy has
permanently lowered equity premiums and hence, permanently raised the prices of the collateral
that underlies all financial assets.

The reason, of course, is that information is critical to the evaluation of risk. The less that is known
about the current state of a market or a venture, the less the ability to project future outcomes and,
hence, the more those potential outcomes will be discounted.

The rise in the availability ofreal-time information has reduced the uncertainties and therebv
lowered the variances that we employ to guide portfolio decisions. At least part of the observe.d
fall in equity premiums in our economy and others over the past five years does not appear to be
the result of ephemeral changes in perceptions. It is presumably the result of a permanent
technology-driven increase in information availability, which by definition reduces uncercainty and
tlerefore risk premiums. This decline is most evident in equrty risk premiums. It is less clear in the
corporate bond market, where relative supplies ofcorporate and Treasury bonds and other
factors we cannot easily identiff have outweighed the effects of more reaAity available information
about borrowers.

The marked increase over this decade in the projected slope oftechnology advance, ofcourse,
has also augmented expectations of eamings growth" as evidenced by the dramatic increase since
1??f T security analysts'projections of long-term earnings. While it may be that the expectations
of higher eamings embodied in equity values have had a ipillover effect on discount fadtors, the
latter remain essentially independent of the eamings e*peitations themselves.

Ihat gq}ity premiums have generally declined during the past decade is not in dispute. What is at
issue is how much of the decline reflects new, ineversible technologies, and what part is a
consequence ofa prolonged business expansion without a significant period ofadjustrnent. The
business expansion is, ofcoutse, reversible, whereas the technological advancements presumably
are not.



Kentuclcy-American Water Company
CaseNo.20M{0103

Information Request Response to KAWC
Respondent OAG Witress Dr. J. Randall Woolridge

Set II

KAwc-[-5. Footnote 3,p. 12. Please provide a copy of the cited reference.

Response:

The requested document was provided in response to PSC-I-l4 as attachment PSC-I-l4A.
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Kentuclcy-American lVater Company
Case No.2004-m103

Information Request Response to KAWC
Reqpondent OAG Witress'Dr. J. Randall Woolridge

Set II

KAWC-il-6. Page 52. Please provide C. A. Tumer Utility Reports August 2004 that
veriry the percent of revenues from gas for Dr. vander weide's LDC group

Resnonse:

Therequested docume,lrt is included at attachment KAWC-II-6A.
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Kentucky-American Water Company
Case No.200440103

Information Request Response to KAWC
Respondenfi OAG Witress Dr. J. Randall Woohidge

Set II

KAwc-[-7. Footnote 20,p.54. Please provide a copy of the cited reference.

Resoonse:

The requested document was provided inresponse to PSC-I-3O as attachment PSC-I-30A.



Kentuclry-American Water Company
Case No.2004-00103

Infonnation Request Response to KAWC
Respondent OAG Wifrress Dr. J. Randall Woolridge

Set II

KAWC-[-8. Page 56. Please provide a copy of the source documents underlying the
data displayed in the gaph titled, *Analysts Forecasted 5-Year EPS Growth for ttre SAp
500, 1985 -2003.

Resoonse:

The requested document is included at attachment KAWC-II-8A. The data is estimated
from long-term consensus expected earnings growth rate forthe S&P 500 as found in

Figure 7 onpage22.
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,n L The Art Af Valuation

)

Since the summer of.l997,l have written three major studies on stock valuafion and numerous
commentaries on the zubjec.'This is the fourth edition of this ongoing research. More so in
the pasl than in the praen! itwas common for authors of investment treatises to publish
several editions to update and refine their thou$ts. Mywork on valuation has been acclaimed,
misunderstood, and cridcized. In ttrts lalest edidon, I hope to clear up the misunderstandings
and address some of the criticisms.

I do not claim to have invented a scientiftc method for determining the one and onlyway to
iudge whether the stock market is overvalued or undervalued. Rather, my goal is toprovtde
variations of a stock valuation model that can generale useful monthly and even weekly
guidelina for fudging the valueion of the stock market. Neverttreless, I believe valuation is a
subfecive ar{ much more than it is a mathematlully precise obfective science.

In my earlier worh I focused on developing empirical methods for raluing the overall stock
market, not individual stocls. Valuation is a relatfue exercise. We value things relative to other
things or relative to a standard of value, like aunit of paper money (e.g., one dollar) or an
ounce ofgold. Stocla as an asset class are valued relative to other asset classes. like Treasury
bills ("cash"), bonds, real estate, and conmodities. In myvaluarion wor( I focus primarily'on
the valuation of stoch relative to bonds. Ihls means tha the models can also be useful in
assessing the relative value of bonds.

Tttis fourth edition incorporates most of my analysis and conclusions from my previous
research, whichwas based on l2-month forward consensus expected earnings for the S&p 500.
The data' ue tvaiTable both on a weekly and monthly basis. It is widely recogrized that stock
prica should be equivalent to the present discounted valu e of. expected earnings, not trailing
earnings. Yet a few widely respeded investment anal)rsts base their valuation work on trailing
earnings and often derive conclusions that are quite different from the models based on
forward expecled earnings. As discussed below in Section V, I do monitor ttre baclarard-
looking models, but I don't think ttrE are apecially helpful in explaining the valuation of
expected earnings. Ihe advocees of tratling earnings models do have the choice of using either
rEorted earnings or operating earnings, i.e., excluding one-time writeoffs. Of course, the more
pessimisticallyinclined analysts focus on rEorted earnings, the lower of the two measures. In
either case, the dan ue tvallable only on a quarterly basis wittr a lag of several weela.

A similar dala delay is experienced by analysts who believe that valuation should be based on
quarterly dividends rather than fonpard earnings. I have added Section IV, which discusses the
importance of dividends in assessing stock market valuation. I an alrrru:edttrat critia of models
based on forward earnings claim tha they didn't work prior to 1979, wtrich happens to be ttre
first year tha such danbecame avallahlelAs I will explain below, there is at least one good

I More information is available- in Toptcat Study #56,"Shck Yaluation Models," August g, 2002, Topicat Study
ll44,"NevilrnprovedStockValuationModel,"July26, lgggandToptcalstudl*sg,,,Fed,sStockValuaiontrlodel
Finds 0ven"aluation," Augnst 25, 1997.

3 January 6, 2003
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rsason to believe ttrd dividends mattered more than earnings prior to ttre 1980s. Dividends may
mafier more again if the double taxation of dividends is either eliminated or reduced,

So how un we iudge whether stock prica are t00 hl$, too low, or just right? Investrnent
strat€gists are fond of using stockvaluaflon models to do so. Some of these are simple. Some
are complex. Data on earnings, dividends, interest rales, and risk are all thrown into these
black boxa to derive a "fair value" for the $ock market. If ttre stock markg's price index
erceeds this number, then the market is overvalued. If it is below fair value, then stocks are
undervalued. Presumably, investors should buywhen stocl$ are undenralued, and sell when
thryare ovennalued.

Previously, I examined a simple stockraluation modef which has been quite usefrrl (Figure 1).
I slarted to studythe model after reading about it in the Federal Reseroe Boatd'sMonetary
Policy Report to the Congress ofJuly 1997. I dubbed it the "Fod's StockValuation Model
(tWM)," ttrough no one at the Fed ever officially endorsed it. To avoid any confrsion that this
is an offcial model, in my recent research reports lhne rcnamed it "Stock Valuation Model #1
(SVM-l)." This nomendature is also meant to indicale that there are plenty of alternative S\4[s
as discussed in SectionV.

Ba,n'on's freErently mentions SVM-I, especially sinceg/ll. The cover page of the SEtember
24,2001, issue observed that the stock market was "the biggat bargain in yeals," The bultish
article, titled "Buyers' Market" and written byMichael Santoli, was entirely based on the SVM-I,
wltich showed that stocla were extremely undervalued when the NewYork Stock Exchange
reopene{ for trading on September 17,2001.

A model can help us to assess value. But any model is iust an attempt to simpliff reality, wtrich
is always aguldeal more complex, random, and unpredictable. Valuation is ultimately a
iudgment call. Uke beauty, lt is in ttre eyes of the beholder. It is also a relative concept. There
are no absolutes. Sfocla are cheap or dear relative to other investment and spending
alternatives. A model un dways be constructed to explain nearly 100% of wha happened in
the past. "Dummyvariables" can be added to account for one-time unpredictable events or
shocls in the past Howwer, the future is alwap full of surprises tha create "outliers," e.g.,
valuations ttrat can't be e4plained byttre model. For investors, these anomalies present both the
greatest risla and the greatest rewards.

More speciftcally, most valuation models went on red alert h 1999 and 2000. Stocla were
grossly overvalued. With the benefit of hindsight, it was one of the greatest stock market
bubbles ever. Investors sfunply chose to believe that the models were wrong. The prCIsure to go
with the flow of consensus sentiment was so great that some shafedsts reengineered their
models to show that stoch were still relatively attraffive.0ne widely followed pundit simply
replaced ttre bond yield variable wittr the lower inflaflon ruevafiahlein his model to
accomplish the alchemyof transforming an overvalued market into an undervalued one.

January 6, 2003
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During the summer oI Lgg9,I did fiddle with the simple model to ffnd out ufiether it was
mising something as stocks soared well above earnings. I devised a second version of the
model, SVlvI-z. It convinced me tha stocla were priced for perfection, as investors seemed
incrusingly to Lcrytthe increasing optimlsm of Vall StreeJ's industry analysts about the long-
term proqpects for earnings Sowth. The improved model also demonstrated that investon were
$ving more weight to ttrese incrusingly irrational expectations for earnings in the valuation of
stocl$! As I will show, analyss have been slashing their long-term eamings growth forecasts
since eady 2000, and investors are once again giving very little weight to earnings projections
bEond the next 12 months.'

The quation during ttre bll of 2002was whether investor sentiment had swung too far from
greed to fear. According to SVM-I, stocla were 49% undervalued in early October. Itis was the
most CIfireme such reading on the record since 1979. Desptte an impressive iump in stock
prices at the end of October and tlrough November, SVM-I has become quite conhoversial.
Ihe bears contend thal the model is flawed. Stocks are not undervalued atilI,in their opinion.
Ilrry believe stocla are still overvalue d nd may fallmuch lower in 2A$ . Ironically, not too
long ago, it was the buls qfio declared that $ocls were not ovenalued, and offered lots of
retsons to ignore Wtvl-l.

I believe that the model is still useful and should not be igrored. Nevertheless, it should be only
one of several inputs investors use to assess whether it is a good orbad,time to buy stocla. For
example, while SWI-I indicated tha I should increase my reconrmended elposure to equities
inJune andJuly of 2002, I went the other way: I lowered my exposure from 30170 bondVstocls
to 35/55 for a ModeratelyAggressive investor. For a Moderate investor I changed my
recommended cash/bondVstocla allocation fram10/40/50 ta 10/50/40. I did so because I
concluded tha investors might continue to worry about the quality of earnings after WorldCom
disclosed onJune 26,2002, that lhe company's earnings for the past several quarters were
overstated as a result offraudulent accounting.

I have one more warning before proceeding: Neither SVM-I nor M{-2 is likely to work if
defiation becomes a more serious problem for the economy and earnings. According to SVM-I,
the fair-value P/E is equal to the reciprocal ofttre Treasury bond yield. So the P/E should be 25
now with the bond yield at 4%. But whywould investors be willing to pay such a high multiple
for the lackluster earninp environment implied by such a low bond yield? I believe wehwe a
better chance of seelng a 20 mulflple if the bond yield rises to 5o/o and stays ttrere ttran if the
bond yield remains zil 4o/o,lf"lnstead, the bond yield continues to fall, suggesting tha deflation is
proliferating then the valuation multiple rnight actudlyfzll, too.

'Inmy Topical S'tttdy #44,"New, lnproved Stock lhfuation Model," datedfiuhl26, Tggg,Iwrotl, 'My analysis
will demonstrate that the muket's assurnptions about risk, and especially about long-term earnings growth may be
unrealistically optirnistic, Ieavlng it vulnerable to a big fall. . ..Ihe stock marftet is clearly priced for perfection. If
perpemal prosperity continues uninterupted, then perhaps the markg's erruberant eryectrdons will be realizod. I,
however, see more potential for disappointnent, given the eireme optirnism about long-term earnings growth
embedded in cunent markd prices."

January 6, 2003



a-) II. SVM-I
After Fed Clufiman Alan Greenspan famouslyworried out loud for the ft$t time about
"irraflonal exuberance" on December 5, 1996, his staff apparently exanined $ock market
valuation models to help him evaluate the extent of the market's enrberance. One zuch model
was made public, ttrough buried, in the Fed'sl/orutary Policy Report to the Congress, which
ascompanid Mr. Greenspan's Humphrey-Hawkins testimony on July 22, 1997 .3 IMce a year,
in February andJuly the Chairman of the Federal Resene delivers amondary policy report to
Congres. Ihe Chainnan's testimony is widely followed and malyzed. Virtually no one reads the
actual policy rEort, which accompanies the tatirnony. I regularly read these reports.

the model was summed up in its July 22, 1997 , report, in one paragraph and one chart on
page}4 of ttre 25-page report (Figure A). fte chart showed a strong conelation between the
10-yru Treasury bond yield (TBY) and the SSrP 500 current earnings yield (C,EY)-i.e., the
ratio of l2-month fonnrard consensus expected operating earnings (E) to the price index for the
S&P 500 companies (P). SVM-I is based on this relaionship.

3 More information is available at lrttp://wwrv.federahe.serve.govzboarddocyhhllggT/july/Report9ection2,htm

January 6,2003

Figure A: Excerpt from Fed's July 1997 Monetary Policy Report

The run-up in stock prices in the spring was bolstered by unexpectedly strong
corporate profits for the first quarter. Still, the ratio of prices in the S&P 500 to
consensus estimates of earnings over the coming twelve months has risen
further from levels that were already unusually high. Changes in this ratio have
often been inversely related to changes in long-term Treasury yields, but this
yeads stock price gains were not matched by a significant net decline in
interest rates. As a result, the yield on ten-year Treasury notes now exceeds
the ratio of twelve-month-ahead earnings to prices by the largest amount since
1991, when earnings were depressed by the economic slowdown. One
important factor behind the increase in stock prices this year appears to be a
further rise in analysts' reported expectations of earnings growth over the next
three to five years. The average of these expectations has risen fairly steadily
since early 1995 and cunently stands at a level not seen since the steep
recession of the early 1980s, when earnings were expected to bounce back
from levels that were quite low.

Source Federal Reserve Board,/loneta,y PoliE Report n fue Congras.
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It is relatively easy to calculate lZ-month forward earnings for the SSrP 500. It is simply a tirne-
weighted fl{em5e of the current and next years' consensus estimates produced byWdl Street's
indu$ry analys*. Dvery month, Thomson Finandal surveJn these folls and compiles monthly
consensus earnings e$tinates for the cunent and comingyur. Ihe consensus dnnfor the S&P
500 companiesar:eryegalad on a market-qltdizmon-weighted basis. To cdculate thel?-
month fomard eaminp series for the SSrP 500, we need? months of.datn for each year. For
example, duringJanuary of the current year, l2-month forvard urnings are ldentlcal to
January's expectafions for the cuffent year. One month bteg n Febnrary of the cument year,
fonrvard earnings are qual to ll/12 of February's estimate for the cuffent yeax plus 1/12 of
[ebruary's estimates for earnings in the nextyear (Figure B).

Ttris method of ulculating forward earnings doesn't exactly jibe with actual expectations for the
coming 12 months. For example, half of folward earnings inJulyreflects half of the earnings
expected for ttre current year, which is already half over. Furthermore, in this case, the other
half of fonrard earnings reflects half of earnings expectatio ns fot all of. next year. The problem
is tlrat tlrere orcno dalaavallahlefrom analpts for the next 12 months. We can come close
using quarterly earnings forecash, which are also available from Thomson Financial. This is
unnecessary, in my opinion. The method used by Thomson Financial should be a good enough
approximation. Ttre daa start in September 1978 on a monthly basis (Figures 2 arrrdD. Weeldy
dataue also available since 1994.

7

Figure B: Weights Used to Derive 12-Month Fonrard Earnings

Cunent Calendar Year Next Calendar Year
January
February
March
April
May
June
July
August
September
October
November
December

12t12
11t12
10t12
9112
8112
7t12
6t12
5112
4t12
3112
2112
1t12

0t12
1t12
2t12
3t12
4112
5t12
6112
7112
8t12
9t12

10t12
11t12

Source: Thomson Financial.

January 6, 2003



o

8

Because writeoft are one-shot events, ana$sts can't model them in their spread sheets. In
other words, forward earnings are essenflally profecfions of operating earnings. I use forward
earnings, reher than either reported or operating trailing earnings, in most of my analyses
because market prices reflect future earnings expectations. The past is relevant, but only to the
extent thal it is influencing the formaion of current expectations about the future outlook for
earnings.

Again, I believe the close relationship between the 101ear Treasury bond yield and the cunent
earnings yield of stocla is impressive. The infuitive ntetptdallonis that when Treasury bonds
yield more ttran the earnings yield on the stock market, which is risher than bonds, stocls are
an unatfactive investment. Ihe average spread between CEY and TBY is only 25 basis points
since 1979 (Ffure 4). This suggests that the stock market is faidy valued vften:

(1) CBY = IBY

It is undenralued (oven'alued) when CEY is greater (less) than TBY. Another way to see this is
to take the reciprocal of both variables in the equalion above. In the investnent community, we
tend to follow the priceto-earnings (PlE) ratio more than the earnings yield. fte ratio of the
S8il 500 price index to forward earnings is highlyconelatedwith the reciprocal of the l0-year
bond yield, and on Lvefirgethe two have been natty identiul (Figure 5). Ihis suggests thatthe
"fair value" of the valuation multiple, using forvard earnings, is simply one divided by the
Treasury bond yield. For example, wtren the Treasury yield E S%,the fair value P/X is 20. So in
the Fed's valuation model, the "fair-value" price for the S&P 500 (fVP) is equal to e4pected
earnings divided by the bond yield and the fair-value Pfi is the reciprocal of the Treasury bond
yield:

(2) Ft/P = E/IBY oro

(3) IryP/E = 1/TBY

fte ratio of the acfual S&P 500 price index to the hir-value price shows the degree of
overvaluatlon or undenaluation (Figure 1). History shows that markets can stay overvalued and
become even more ovenalued for awhile. But eventually, ovenaluadon can be conected in
three ways: 1) interest rates can fall, 2) earnings expectations can rise, and of course, 3) stock
prices can drop-the old-fashionedwayto decreasevalues. Undervaluation can be corrected
by rising yields, lowet earnings expectations, and higher stock prlces.

SVM-I has worked quite well in the past, in my view. It identified when stock prices were
excessively overvalued or undervalued, and likely to fall or rtse:

1) The market was extremely undenalued from 1979 throu$ 1982, setting the stage for a
powerftrl rallythat lasted through the summer of 1987.

2) Stockprices crashed after the market rose to an at-the-time record 34% ovewaluatton
puk during September 1987.
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Stock Valuation Models

III. SVM-?

, flren themarketwas undenaludinthelne 1980s, and stockprices rose.

4) In the early 190s, it was moderatd overvalued, and stock values advanced at a
lackluster pace.

5) Stockprica were mo$ly undenalued during ttre rnid-1990s, mdrytatbull market
startd lnla;tg1994.

5) honically, ttre market was anvally fanly valued during Decembe r 1996 when the Fed
Chairman wonied out loud about irrational oruberance, and stock prices continued to
advance.

7) During both the suruners of lW7 andlggS,overyaluation conditions were corrected by a
sharp drop in stock prices.

8) Ihen a two-month underyaludion condition during September and October 1998 was
quickly reversed as stock prica soared to arcmnl<ahlerecord 70o/o ovenaluation
ruding duringJanuary 2000. Tfris bubble was led bythe Nasdaq and technology stocls,
which mashed over the rest of the year, bringing the market closer to fair value in late
2000through erily2([l2.

9) As noted above, the model suggested that stockprices were signiftcantlyundervalued
immediatelyafter he9/ll attacls in 2001. As a result of the subsequent rzlly, thrywere
fairly valued again by early 2002. But concerns about the quality of corporale earnings
and the economic outlook drove stock prices back dovm ttrrough early October, when
S[M-l was undervalued by a record 49%.Thenthe market rallied.

According to Ned Davis Research, when the model has shown stocls to be more than 5%
undervalued since 1980, the average one-year gain in the S&p 500 has been jt.7%.when the
model has been more than15% overvalued, the market has dropped 8.7%, onaverage, in the
followingyear.a

The stock market is avery efficient market. In efficient markets, all available information is fully
discounted in prices. In other words, efficient markets should alwap be "conectf'valued, at
least in theory (i.e., the so-called Bfficient Markets Hypottrais). All buyers and all sellers have
access to exactly the same informalion. lhey are completely free to act upon this informeion by
buylng or selling stoch as they choose. So the market price is always at the correct price,
reflecting all available informalion. In hisJune 17,lggg,congressional testimony, Federal
Resene Chairman Alan Greenspan soliloquized about valuation:

9

" See "Good-Looking Models," by Michael Santoli ln funon's, Lugtst 5,2002.
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The 1990s have wifiresed one of the great bull stock markets in Amerlcan history.
Whether that means an unstable bubble has developed in ih wake is difrcult to
a.ses. A large number of analpts have judged the level of equity prices to be
excessive, even taldng inlo account the rise in "fair ralue" resulting from the
acceleration of productivity and the associated long-term corporate earnings outlooh
But bubbles generally are perceptible only affer the fact. To qpot a bubble in atvmce
requires aiudgnenttrat hundreds of thousands of informed investors have it all
wrong. Betting against markets is usuallyprecarious at best.5

This is another one of the chairman's ambiguous insi$ts, which mayhave contributed to the
very bubble he was worrying about. He seems to be saying tha the stock market might be a
bubble, but since the market efficiently reflects the e4pectations of "thousands of informed
investors," maybe the market is right because all those people can't be wrong.Thg were
wrong, and so was the Fed chairman, about the iudgment of all those folla. Howelver, at the
time, the available information obviously convinced the crowd that stocks were worth buying.
The crowd didnt realize ttrat it was a bubble until it burst. In other words, eftcient markets can
e4perience bubbles wften investors irrationally buy into unrealistically bullish aszumptions
about the fufirre prospects of stoch."

Of course, individually, we can all have our osm opinions about whether stocla are cheap or
e4pensive at the going market price. Perhaps we should consider replacing the terms
'tndenralued" and"oyervaltJed" with 'lrnderpriced" and "ove4)riced," respectivelp I think in
this way, we acknowledge that ttre stock market is efficient and thd ttre market price should
usually be the objectirc fair value. At the same time, the new terminology allows us to devise
valuation models to formulate szbjectiw opinions about market prices. If my model shows tha
the market is overpriced, I am simply stating thd t disagree with the weight of opinion that has
lifted the market price above my own asses$nent of the right price.

Now let's formulate a new, "improved model" (SWvl-2) that more explicitly identifies the
variables tha together determine the value of the stock market. 4 for example, SVM-I shows
thd stocla ue 50o/o ovenalued, we need to add variabla that can ocplain why the aggregde of
all buyers and sellers believe that the price is dght. Once we agren onwhat is "in" the muket,
we can each make ouf own pro or con case, and invat accordingly.

S\&I-1 is missing some variables, which might explain why the current earnings yield diverges
from the Treasuryyield. Ve clearlyneed to account forvariables that differentiate stocls from
bonds. If the government guarantees that stock earninp will be fixed for the next l0 yearc, then
the price of ttre S&P 500 would be at a level that nearly equates the current earnings yield to ttre
lO-year Treasury bond yield. But there is no such guarantee for stocla. Earnings can go down.
Companies can lose money. ThE can also go out of business. Earnings can also go up. We need
variables to capture:

1) Business risk to earntngs.
2) Barnings e4pectadons beyond the next 12 months.

'More information is available at ht0/tuv$ihog.frb.fg4uyB0AnD00C$/fRsTl"M0Ny/1qqqnqq90617,hffU6 Perhaps the sirnplest and best erplanation for lubbtes is ttrat ttrey oiiui nhen \il a[ footstrti inviii in asGts we
know are overvalud, but we just can't stand the menal anguish of seeing our friends and relatives gefiing nch.
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the new, "improved" valuation model reflecting thae variables (i.e., SVM-2), should have fte
following stnrcture:

(4) CEY= a + b.  l3Y + c.  RP-d. UBc

CEY is the cument earnings yield deftned as l2-month forward earnings of the S&P 500, divided
by the S&P 500 price index. TBY is the l0-year Trusury bond yield. Tfre two nery addidonal
variables are the risk premium (RP) and long-term orpected earnings growth beyond the nefi
12 months (UEG). My assumption is that the cument earnings yield ("the dependent variable")
is a linear function of the three independent variables on the right of the equafion above.
0bviously, there are several other ways to specify the model. But this should do for now.

How should we measure risk in the model? An obvious cloice is to use ttre spread between
coqporale bond yields and Trusury bond yields.' This spread mqmures the market's
assessment of the risk that some corporations mi$t be forced to dehult on their bonds. 0f
course, zuch events are very unusual, especially for companies included in fie SErP 500.

However, the qpread is onlylikelyto widen during periods of economic distress, wtren bond
investors tend to worry tha profits won't be sufficient !o meet the debt-servicing obligations of
some companies. Mo$ companies won't have this problem, but their earnings would most
likelybe depressed during zuch periods. So the new, "improved" model can be represented as
follows:

(5) CEY = a + b . IBY + c. (CBY-TBY) *d. tITc

CBY is the corporate bond yield. Which corporate bond yield should we use in the model? Ve
can try Moody's composites of the yields on corporate bonds raed uAra.," "Ax,," "15" or "Baa."
I found thatthespread between the A-nted cotpontecomposite yield and the Treasury bond
yield fits quite well. This spread avutged 159 basis points since 1979.Ittends to widen most
dudng "flight-to-quality'' credit crunches, when Treasury bond yields tend to fall fastest
(Figure 5).

fte ftnalvariable included in SWVI-Z is one for expected earnings growth beyond the next 12
months. Thomson Financial compiles danonconsensus long+erm earnings Sowth for the S&P
500 (Figure 7). The monthly dabstartin 1935 anduebased on industry analysts' proiections
for the next three to five years (figure B).

In equalion (5) above, my presumption is ttrat a=0 and b=c=1. So,

(6) CEY = CBY- d.tlBc or,

(7) CBI = I3Y + RP - d.tTEc

t My models do not include tre so-called equity risk premium, which is a fuzzy concept, in my opinion, and
diftcultto measrrre,
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h otherwords, in this vercion of SVI{-2, investors dmand that the current earnings yield fully
reflects the Treazury bond yteld and the default risk premium in bonds, les some fracfion of
long-term expected earnings Sowth. In this model, the market is always hirly valued; the only
question is whether the implied value of "d" and the consensus expectations for long+erm
earnings Sowth are too pessimistic (excessively cautious), too optimistic (irrationally
exuberant), or fust about right (rational).

We catr derive "d" from eErafion (5) as follows:

(8) d = (CBY- CDY) /LTEG

Plugging in tlre available dala since 1985,"d" has ranged between -.0027 and +0.j3,and
wemged 0.13 (Figure 8). this means that on average investors assigr aweight of 0.13 to [TEG.
they don't $ve it much wei$t because historicdly it has been biased upward (Ffure n). Ttrg'
also don't give tt much weight because long-term earnings are harder to forecast than earnings
over the coming 12 months.

Notice tlrat in 1999 ndearly 2000, investors effectively gave LIIG a weight of.0.23, or nearty
twice as much as ttre historical averye. Actually, up until 1999, "d" averaged only 0. 10. Ihis
supports my observation at the beginning of this study ttral investors were irafionally gving
more weight to irrationally high long-term earnings expectations in the late 1990s. At the end of
last year, "d" was back down around 0.05, near the bottom of its range.

We can derive fair-value time series for the S&P 500 and for the valuation multiple for different
values of "d" using the following fornrula:

(9) FVP = B/(CBY-d. LTEG)

(10) FYP/D = 1/ (CBY- d.usc)

Obviously, to avoid nonsensical rsults like a negative fair-value price or an infinite P/8, CBY >
d . LTEG. We can draw fair-value price series for the SSP 500 using equation (9). We have data
for all the variables except the "d" coefficient. Nevertheless, we can proceed by plotting a series
for various plausible fixed values of "d". Based on the analysis above, I've chosen the following
values: 0.10, 0.20, lulrd0.25. Nowwe can compare the rnatrix of the three resulting FVP series
to tlre actual S&P 500. Dwing December Z}l},thelatest fair value, using d = 0.10, was 989.
fte SSrP 500 was 9.1% belowthis level (Figures 9 and 10).

12 January 6,2003



tr t
q ,

Figure C: Long-Term Consensus Expected Earnings Growth

ln the long-run, profits don't, and can't grow faster than GDP. Historically, this
growth rate has averaged about 7o/o annually. So, why do Wall Street's
industry analysts collectively and consistently predict that corporate earnings
wifl grow much faster than 7o/o? From the start of the data in 198b through
1995, analysts estimated that S&P 500 earnings willgrow between 10.8% and
12.1o/o (Figure 7). This range well exceeds 7o/o. The collective forecast of
industry analysts for long-term earnings growth is obviously biased to the
upside. wall Street's analysts are extrapolating the earnings groMh potential
for their companies, in their industries. lt is unlikely that most analysts will have
the interest and staying power to cover companies and industries they believe
are likely to be underperformers for the next several years. So naturally, their
long-term outlook is likely to be relatively rosy. This bias is best revealed when
the consensus data are compiled and compared to reality.

lf the projected earnings growth overshoot is constant over time, then investors
can make an adjustment for the overly optimistic bias of analysts, and invest
accordingly. This is harder to do during a speculative bubble, when even the
best analysts can get sucked into the mania. As stock prices soared during the
second half of the 1990s, analysts became more bullish on the outlook for their
companies. As they became more bullish, so did investors and speculators.
Analysts increasingly justified high stock prices and lofty valuation multiples by
raising their estimates for the long-term potential earnings growth rates of their
companies.

Long-term earnings growth expectations for the S&P 500 companies started to
rise steadily after 1995 up to 14.9% by the end of 1998. Then they soared
through 2000, peaking at 18.7o/o during August of that year. Analysts,
investors, and speculators ignored the natural speed limits imposed by the
natural growth of the economy and earnings. They forgot that nothing on our
small Planet Earth can compound at such extraordinary rates without
eventually consuming allthe oxygen in the atmosphere.

Once the speculative bubble began to burst in March 2000, analysts
scrambled to reassess their wildly optimistic projections. Consensus long-term
earnings growth expectations plunged to 12.8o/o for the S&P 500 by the end of
2002 from the alltime 18.7% peak the year before. The reversal for the
technology sector of the S&P 500 was even more dramatic with growth
expectations dropping to 16% atthe end of 2002from the 2000 peak rate of
28.7o/o.

Source Dr. Bdward Yardeni. Prudential Securities.
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Notice tlml equafions (9) and (10) describingthe same SVM-2 both morph into SVM-I when
RP-lhe corporate bond's defauft riskpremtum-is equal to the long-term earnings growth
term d . tItG. Historically, on average, this is the czse, wlfch is why ttre simple version of the
model has worked surprisingly well.'

lnmy Toplcal Stud! #45, "Earnings: The Phantom Menace (Episode I)" dated August 15,
1999,lobserved that according to SVM-I, "...the market is extremely overpriced and
vulnerable to a significantkll," lalso explained that the model uses the market's earnings
e4pectations, not mine. I aqued agohthalthe market's expectations were unrealistically
optirnistic ndthatearnings were inflated byphantom revenues and une4pensed stock options:

A related problem is thaf many compania are overstating ttreir earninp by using
qlestionable accounting and financial practices. Some are si$rlffcantly overstating
their profits, and theytend to have ttre highestvaluation multiples in the stock
market. This zuggests thatinvestors are notawarc that the qualityof eaminpmay be
relativeb low among some of the companies reporting the fastest earnings growth.

Ihis suggests an interesting twist on the valuation model. [,et's assume that the stock market is
alwap fairly valued, i.e., the PIE is alwap equal to the reciprocal of the l0-year Treasury bond
yield. Using SVld-l, we cirn easily ulculate the market's e$imate of forward earnings (E) by
multiplying the level of the S&P 500 (P) by the l0-year bond yield (E/P). Cunently, with rhe
S&P 500 closing price il909 onlanuary 2 andttre yield at 4%, the market's assessment is that
earnings are actually $IZ.OO per share, or 32.5o/o below the analpts' consensus forecast
(Figure 11).

Again, from this perspeCive, the market isn't a screaming buy as suggested by SVM-I. Rather,
over the past fw months, it has adiu$ed to a lower and more realistic level of earnings. If this
is correct, then the good news is that any downward adjustrnents trndeby companies and
analysts may already be largely discounted.

Ihe model can be used to assess several maior overseas stock markets for which forward
earnings dilaueavaihble since 1989 (Figures 12alrd 13). Not surprisingly, there is a hi$
degree of correlafion between ttre SVM-I results for the United States and Cmata (0.47), the
United Kingdom (0.33), Germany (0.40), and France (0.53). Itre conelation is lowwithJapan
(-0.35). The model doesn't work forJapan because deflationary forces have pushed ttre 10-
year bond yield to andet 1.5% in recent years, wtrich funplies a nonsensical valuation multiple.

IV. Discou nti ng Dividends
My focus until now has been entirely on earnings. Don't dividends matter? ThE did prior fo
1982, but seemed to matter less and less aftm thrtyat If the Bush adrninistration succeeds in
convincing CongrCIs to eliminate the double talration of dividends, then dividends should matter
more again.

'Since 1985, RP and d . lfiG have averaged 151 and 181 basis points, respmtive$-not an exact match, but
close enough.

14 January 6,2003



1 5

My views on this subiect were heavlly influenced by an excellent spech on "Corporale

Govemance," presented by federal Reserve Chatrman Alrn Greenspan on March 26,2002,at
New York University. lft. Greenspan observed that shareholders' obsession wittr earnings is a
relafi vely new phenomenon:

Prior to fte past severd decades, earninp forecasts were not nearly so important a
factor in assessing the ralue of corporations. In fact, I do not recall price-to-earninp
rados as a prominent statistic in the 1950s. krstead, investors tended to value stocks
on the basis oftheir dividend yields.

Everything changed lnl982, according to the Fed chairman. llvtyea4a sirnple regulatory
move combined with the different tax rates on dividend income ndcapiwlgatns-the
mar$nal individual tax rate on dividends, with rrre exceptions, has alwap exceedod the
marginal ta:r rale on capital gains-put us on the path to the recent upheaval in the corporate
world. In l9Sl,theSecurities and Exchange Commision (SEC) gave companies a safe harbor
to conduct share rEurchases without risk of invesligation. Repurchases raise per-share
earnings through share reduction. Before then, companies that repurchased their shares risked
an SEC investigation for price manipulation. "fllis action prompted a marked shift toward
repurchases in lieu ofdividends to avail shareholders ofalower tax rate on their cash
receipts," said the Fed chairman.

As a result, "The sha4t fall in dividend payout ratios and yields has dranatically shifted the
focus of stockprice evaluation toward @xnings." fte dividend payout ratios, which in decades
prct wert5ed about 55%, in recent years fell on average to about 35%. Dividend yields-the
ratio of dividends per share to a company's share pricefell even faster than the payout ratio,
as stock prices soared over the past two decades. Fifty years ago, dividend yields on $ocls
typically averaged 6% . Today , such yields are barely ab ove t% . Contributing to the drop in bottr
ratios has been the sharp drop in the percent of S&P 500 compania pnykgdividends from
87% dudng 1982 to 73o/o ln 2001 (Figures 14 and 15).

Mr. Greenspan obsened ttra earnings accounting is much more zubiective than cash dividends,
"whose value is unambiguous." More specifically 'Alttrough most pretax proftts reflect cash
receipts less out-of-pocket cash costs, a sigrificant part results from dranges in balance-sheet
valuations. Itre values of almost all assets are based on the assets' ability to produce fufure
income. But an appropriate iudgment of that asset value dqends crilically on a forecast of
forthconring events, which by ttreir nalure are uncertain." So, fof orarnple, depreciaffon
expenses uebudon book values, but are very crude approdmaflons of the actual reduction
in the economicvalue of physicd plant and equipment. "The actual deterioration will not be
known until the asset is retired or sold." Mr. Greenspan also taka a swipe at corporate pension
plan accounting: "And projections of future investment returns on defined-beneftt pension
plans markedly affect corporate pension contributions and, hence, pretax proftts."
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Because earntngs are "ambiguous," theyaf,e proneto manipulzrtion and to hype. During a
period of rapid technolo$ul change, innovalive companies are likelyto be eqpeciallyprofitable
over fte short-run. But, this tends to increase the incentive for compefitors to enter the market
and reduce proftabilityin the long nrn. Mr. Greenspan noted, "Not surprisinglythen, with the
longer-term outlook lncreasingly amorphous, the level and recent growtr of short-tenn
earnings have taken on especial sigrificance tn stock price evaluation, with quarterly earnings
rEorts subfect to anticiEadon, rumor, and'spin.'Such tactics, presumably, attempt to lnduce
investors to extrapolate short-term trends into afwotahle long{erm view ilrA would raise the
current stock price." This has led to the current sorry state of corporate affairs, according to
him:

CEOs, under increasing presure from the investnent community to meet short-term
elevaled expectations, in ho manyinstances have been drawn to accounting devices
whose sole purpose is arguablyto obscure potential adverse results. Outside
audihrs, on severalwell-publicized occasions, have sanctioned zuch devices,
allegedlyfor fear oflosing valued corporate clienb. Ihus, if is not surprising that
since 1998 earnings restatemen8 have protferaled. Ihis situation is a far cry from
earlier decades when, if my recollecion sefles me conectly, firms competed on the
basis of which one had the most consenative set of book. Short-term stock price
values then seemed less of a focus than maintaining unquestioned credit worthiness.

Mr. Greenspan concluded his speech on an optirnistic note, seeing sigrrs that ttre market is
already ftxing the problem as the sharp decline in stock and bond prices following Enron's
collapse punished many of the companies ttrat used questionable accounting practices.
'Markets are evidently begnning to put a price-earnings premium on reported earnings that
appear free of spin." kt ottrer words, market disciplirne is alrmdy raising corporale accounting
and governance standards. The Fed chairman endorsed any legislative and regulatory inidatives
that provide incentives for corporate officers to act in the best interests of their shareholders.
He warned against excessive regulation, which "has, over the years, proven onlypartially
zuccessful in dissuading individuals from playing with the nrles of accounting."

In my opinion, eliminaling the taxation of dividend income should be a very effective way to fix
most of the problems with the cunent system that lhe Fed chairman identified so brilliantly in
his speech. Shareholders should be encouraged to act as owners ofttre corporaions in wtrich
thE invest. Managers should be encouraged to treat them as ownets, too. It is the owners of the
corporation who pay taxes on proftts. Why should thE be tuied ?glffion ttreir dividend
income? I think this double taxation creates a tremendous incentive for management to retain
rather than distribute earnings. It has $ven management a convincing storyto tell shareholders:
"Instead of paying you dividends, we will invest retajned earnings on your betralf to grow our
business even faster, and we wlll also buy back our stock to boost earnings per share."
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this qntem gives too much power to management and tends to effecfively disenfranchise the
shareholder, in my opinion. In other words, this system is prone t0 be abused and comrpted,
as occuned during the previous decade. Without the discipline of dividend paynents,
management may have a great incentive to use every trick in the nrle book and every
conceiuble accounting gimmisk 1e boost earnings. Investors are forced to value stoch on
easily manipulated and inflated earnings, rather than on the cold, hard cash of dividends.

If, instead, dividends were exempt from the personal income ta,\, then investors would tendto
, hvor companies tha pay dividends and have aablished a record of steadily raising their

payouts to shareholders. Shareholders could then decide for themselves whether to reinvest
their dividend income in ttre corporadon based on ttre ability of management to grow dividend
paymms, rather than eamings. Obviously dividends would gpow aI the same t.zte Ls eamlngs,
assuming a fixed payout ratio. But dividends would discipline the accounting for earnings.
Management can't pay cash to shareholders unlas the cash actudly is earned.

V. Other Models
SVtvI-l is a very simple stock valuaion model. It should be used along with other stock
valuation tools, includrng SVIVI-2. 0f course, there are numerous other more sophisticded and
complex models. fte SVM models are not market+iming tools. As noted above, an ovenalued
(undervalued) market can become even more overvalued (undervalued). However, SVM-I
does have a good hack record of showing whether stocla are cheap or expensive. Investors are
likely to earn below (above) avelrlge returns over the next 12 to 24 months when the market is
overyalued (undervalued) .

Both SYM-I and SVM-2 are alternative versions of the Gordon discounted cash flow stock
market valuation model.e This model has long been used by many investors to determine
valuation. Ite Association of Investrnent Management and Research-th e organizalion
that conducts the Certifted Financial Analysts (CTA) program-recentlypublished an
authoritative and comprehensive text fitled "Analysis of Bquitylnvesfnents: Valuation." The
Gordon growth model is discussed in 20 pages of the book The Dividend Yield is discussed in
five pages. S\&I-1 is brieflymentioned on pages202 nd203 and is called the Fed Stock
Valudion Model. SVM-2 is briefly mentioned on pagCI 203 and 204 nd is called the Yardeni
Model.

Tobin's 4 model is not mentioned at all in the CFA book. I studied under the late Professor
James Tobin of Yale University. He was ttre chairman of my Ph.D. comrnittee. In his model, 4 is
ttre ratio of the market value of a corporation to its replacement cost. When 4 is greater than
one, it makes more sense to rebuild it at cost than to buy it in the market. When 4 is less than
one, it is cheaper to buy the corporation in the market than to build it from scratch. The model

eMyronJ, Cordon, Tln Inaestmant, Flmncing; andYahmtionof tbe Corpwation Irwin (1962),
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appeaxs lo$ca,l, but empirtcallyveryquesfionable, since it requires danonthe rqlacement
cost of compania. While this exercise may be doable for an individual company, it also seems
veryquafionable wtrefter a realisdc and accurate tine series can be constructed for all the
companies in ttre S&P 500.

Nevertheless, the credibility of this model received a big boost after the publication in Much
2000 of Yalutng Wall Streetby Andrev Smithem and Stephen Wright. According to the book s
Web site: "Ihe U.S. stock market is massivelvovenmlued. As a result. the Dow could easilv
plummet to 4,000-or lower-loslng ror. tl,^ 50% of its value #ping out nest eggs for
millions of investors...Using he q mffo developed byNobel lawatelames Tobin of YaIe
University, Smilhers &Wri$t present a convincing argument that shows the Dov'plummeting
from recent peaks to lows not seen ln Ldecade.""

A Fed staff economist, Michael KilE, wrote a research gaper inJanuary 2000 titled "Stock

Prices and Fundamentals in a Production Economy." Based on a model that is more like
Tobin's lhan Gordon's, he concluded tha "the skyrocketlng marketvalue of firms in the second
half of the 1990s may reflect a dryee of irational exuberance."" Thal was exactly the same
conclusion tha was suggated by both SVM-I and SVM-2, which showed that the S&P 500 was
overvalued by nearly 70o/o Md 57%, respectively, at the fime. the two models cunently show
tlrat stocla are undenalued. Tobin's qlsbackdown below one for the first time snce t994
(Figure 16).

Kilefs goal was to demonstrate ttrat some of the more bullish prognosticators in ttre late 1990s
based their conclusions on exuberant versions of the Gordon model. He specifically mentions
Dow i6,000 byJames K Glassman and Kevin A Hassett (Times Bools, 1999) who argued tha
stocla are much less rislry than widely believed. So a lower equity risk premium iustifted higher
P/Es. KilE also mentions work byJeremyJ. Siegel. In the second edition (1998) of his widely
read boolq Stocks For Tbe long Run, the dust iacket claims that '\rhen long{erm purchasing
power is considered, stocls are actuallysafer than bank dqlosits!" "

One of ttre most popular and simplat tools for gauging valuaion is simply to compare the
market's P/E to its historical L\eqe.lhese crude "reversion-to-the-mean" models are worth
tracking, in my view, but ttrey igrore how changes in interest rates, inflation, and technologies
might impact uluation both on a short-term and long-term basis (Figure 17). 0f course,
RobertJ. Shiller earned much fame and fortune with his 2000 book, Irratf,onal Exuberance, n
which he aryued that ttre market's P/E was too high by tristorical standards. "

to More informalion is flvailable at http:/ vww.J4luingw4llstr-e$*cogl" More inhrmrtion is evailable at http:/ vww.fderalres,t;,g0v/pubVMs/2000/200005/200005pap.pdl
f ]rcrenVJ.Slegel,StrchsForrbebngnun,mccraw-Hill@a)-" Robert J. Sfullu' Inatlotwl Bxu.berance,Princeton Univusity Press (2000)
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VL Greenspan On Valuation
Fed Chairman Alan Greenspan delivered his lat€st thou$ts on the stock market, asset bubbles,
andraluationonAugust 50,2002." Muchofthediscussionofvaluationseemst0bebasedona
model that is very sinilar to S\M-z. In footnote 3 of his speech, Mr. Greenspan writes:

For continuous discounting over an infinite horizon, k (E/?) = r + b - g, where k
equals the c-unent, and assumed future, dividend payout ra[o, E current earnings, P
the current stock price, r the riskless interest rate, b the equity premium, and g the
growth rate of earnings.

In mySVM-2 model, k = I because I believe that the market discounts earnings, not dividends.
Furthermore, r = the l0-year Treasury bond yield, b = the default risk premium in corporate
bonds, and g = long-tenn e4pected eamings growth.

According to the speech, Mr. Greenspan has concluded that the Fed has no unambiguous tools
to gauge whether stoch are overvalued or undenalued. Therefore, he believes tha the ted
could do nothing about stock market bubbles, other than to wait to see if thE burst! Unlike the
Fed chairman, most investors must rely on valuation models to provide some guidance to their
decision-making process. Ihe models are not full proof and thE ue not great market-timing
tools. However, they are useful, apecially if used with other investment tools. For example, in
my Stock Market Cycles,I present numerous charts relating key economic and financial
indicators to stockprice cycles.t l found that consumer sentiment indicators are apecially
good at confirming major market boftoms (Figura 18 and 19). I an also fond of using
technical indicators t0 supplement the insights from stock valuation models (Figure 20). In
other words, the best approach for invesfing in the stock marlret is to use a number of
disciplines.

'{ More information is evailable at hup:/funrs,federalrsserve.gov/h?&rdd0cVspeecheV2002/20020810/detrult.htn'u More infonnation is available at http://wurvgrudential-yardeni.com/oublic/cycle.pdf
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Analysts tend to be too
optimistic aboutthe
outlook for earnings in
any one year; Th€
stock market tends to
!iscount forward
)arnings, the
.dme-weighted
average ofthe current
and coming years'
consensus expected
earnings.
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* Time-weighted average of current and ne)d years' consensus earnings estimates.
Source; Thomson Financial.

S&P 5O(} CONSENSUS OPERATING EARNINGS PER SHARE
(a nalysts' boftom-u p foreca stsl

Consensus Forecasts
- l2_month forward*
---. Annualestimates
- Actual40trailing sum

t 990 ' �  1gg1 '  1992 ' �  l gg3 ' �  l gg4

S&P 5OO OPERATING EARNINGS PER SHARE
(analysts' average forecasts, ratio scale)

Consensus Forecasts
- l2-month fonruard*
---. Annualestimates
- Actual 40 sum g.: 

86 87

1 9 7 8 ' t 9 7 9  |  1 9 8 0

20

* Time-weighted average of current and next years' consensus earnings estimates.
Source: Thomson Financial.
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S&P 5()O EARNINGS YIELD & BOND YIELD

- Forward Earnings Yield*
---. l0-Year U.S. Treasury

Bond Yield
Earningg Bond
Yield Yie1d

Nov  15  6 .1  3 .9
Nov  22  6 .0  4 .1
Nov  29  5 ,9  4 ,2
Dec  6  5 .9  4 .2
Dec  13  6 .1  4 ,0
Dec  20  6 .1  4 ,L
Dec  21  6 .2  3 .9

t l
1 . /

, )

Since 1979, when
fonuard earnings data
first became available,
the foward earnings
yield has tracked the
10-year bond yield
very closely. Since
1998, the two series
have diverged more.
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* 52-week forward consensus expected S&P 500 operating earnings per share divided by S&P 500 lndex.
Monthlythrough March 1994, weekly after.
Source: Thomson Financial.

SVM-I shows that the
reciprocal of the
l0-year bond yield is a
useful measure ofthe
fair-value P/E.
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* S2-week forward consensus expected S&P 500 operating earnings per share. Monthly through March lgg4,

weekly after.
Source: Thomson Financial.

FORWARD PiE & TREASURY BOND YIELD {SVM-I}

- Ratio 0f S&P 500 Price To Expected Earnings*
---. Fair-Value P/E=Reciprocal 0f

10-Year U.S. Treasury Bond Yield

Actual Fai.r
Nov  15  15 .3  25 .4
llov 22 15,1 24.5
f iov 29 r7.1 23.9
Dec 6 15.8 24.0
Dec 13 15,4 24,7
Dec 20 16.4 24,1
Dec 21 76.2 25.5
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SVM-2 includes the
corporate bond credit
quality spread and
long-term consensus
expected earnings
nowth (LTEG). The
)read remains wide,

dnd LTEG is stillfalling
backtothe 1985-1995
level.
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Monthly through 1994, weekly thereafter.
Source: Board of Governors of the Federal Reserve System and Moody's Investors Service.

5-year forward consensus sxpected S&P 500 earnings growth.
Source: Thomson Financial.
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Moody's A-Rated Corporate Bond Yield
Minus l0-Year U.S. Treasury Bond Yield

LONG-TERM CONSENSUS EXPECTED EARNINGS GROWTH*
{annual rate, percent}

LTEG for S&P 500

1985-1995 Average = I 1.4
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The stock market is
giving much less
weightto LTEG, now
that it is falling, than
'during the 1999-2000
Bubble, when it
soared to record
highs.

During the Bubble,
investors doubled the
weight they gave
LTEG, which soared to
irrationally exu berant
new highs.

1400

r200

r000

800

Fair value is l2-month forward consensus exoected S&P 500 ooeratinq earninos ner share divided bvthe
difference between Moody's A*ated corpordte bond yield lesi the fra-ction (ad shown abovel of 5-yrjar
c0nsensus expected earnings growth.
Source: Thombon Financial.

MARKET'S WEIGHT FOR LONG-TERM EXPECTED EARNINGS GROWrH (SVM-2}*
(percentl

Weioht market oives to long-term earninos qrowth
Value > 1370 = more than average weight
Value < 1370 = less than average weight

* Moodfs A-rated corporate bond yield less earnings yield divided by S-year consensus expected earnings
growth.
Source: Standard and Poor's Corporation, Thomson Financial and Moody's Investors Service.

Figure 9.
STOCK VALUATION MOOET (SVM-2}
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According to SVM-2,
stocks were 9.1%
undervalued during
December.

lf stocks are always
fairly valued, then the
market's earnings
estimate is currently
32.5o/o b e low a na lysts'
c0nsensus.
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* Ratio of S&P 500 index to its fair value-i.e., l2-monft forward consensus expected S&P 500 operating
g-arnings per share divided by difference between Moody's A:rated corporate bond yield less fraction
l-0.10) of 5-year consensus expected earnings growth.
Source: Thomson Financial.

-: $-&P 500 index multiplied by ten-year government bond yield. Monthly through March 1994, weekly after.** lz-monthforwardconsensusexpectsdS&P500operatingearningspershare.MonthlythroughMarchtgg4,
weekly after.
Source: Standard & Poor's Gorporation and Thomson Financial.
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MARKET'S ESTIMATE OF EARNINGS (SVM.II
(dollars per share)

S&P 500 Forward Earninss
- Market's Estimate*
---. Analysts' Estimate**
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Figure 12.

UNITED STATES (S&P 5()O)
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Figure 13.

STOCK VALUATION MODEL (SVM.II:
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Dividend yield and
dividend payout ratio
fell sharply since the
early 1980s partly
because the
qercentage of S&P 500
)mpanies paying any

riividends at all
dropped from 87% in
1982 to 73% in 2001.
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Figure 15.
S&P DIVIDEND PAYOUT RATIOS*
(percent)

"-". s&P500
- S&P lndustrials\ t

46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 00
* Total dividends divided bvtotal sarninos.

Source: Standard & Poor's Corporatioi and FactSet.

Source: Standard & Poor's Corporation.

S&P 5OO COMPANIES PAYING A DIVIDEND
(percent of total)
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TOBIN'S O FOR NONFINANCIAL CORPORATIONS*
(ratio)

Tobin's 0 has limited
value as a stock
vafuation model,
though it did indicate
significant
overvaluation during
late 1990s, as did
SVM-I and SVM-2.

Reversion-to-the-mea n
models shouldn't be
ignored.

)

* Ratio of market value of equities to net worth at market value, which includes real estate at market value
and equipment and software and inventories at r€placement cost.
Source: Federal Reserve Board, Flow of Funds Aciounts.

* lncluding IVA and CCadj. These two adiustments restate the historical-cost basis used in orofits tax
. . accounting for inventory withdrawals and depreciation to the current-cost m€asures useri in G0P.** Using four-quartertrailing reported earnings.

Source: Federal Reserve Board, Flow of Funds Accounts and Standard & Poor's Corporation.
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U.S. E0UITY MARKET CAPITALIZATI0N: N0NFINANCIAL C0RPORAT|0NS
(as a ratio of NFC after-tax profits from cunent production*)

- NFC P/E
"--. s&P 500 P/E**
- S&P 500 Average PIE = 18.2

52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 88 90 92 94 96 98 00 02

28 January 6, 2003



i ,

/ "

These two measures
of consumer sentiment
are especially good for
confirming major
market bottoms.
t
EXpectattons are most
t'6pressed and news
heard is most
pessimistic at bottoms.

0

* f = S&P 500 major cyclicaltrough.
Favorable minus unfavorable plus l00.Ouarterlythrough 1977,S-month moving averagethereafter.
Source: Survey Research Center, University of Michigan.
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Figure 20.

INVESTORS INTELLIGENCE SENTIMENT INDEX FOR STOCKS 3.0
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ti}tiftitil 6f'ffe?(6€ Eddrftdirs t":119s1Iff4-. #S.W.{M"*t-rfl}r'tri4l

SI+ 4$re*rrnwftirg&x Rffimra$iffiANs ilrw wilffir .ffin$d
trffiSttilStf$il.

$rh*r,4 *-€l&r
L*tiuwatty 8' &dlffuwi*,1lw,+tglt s WA fuiitt*,&#a

'torrlftfr rirarrrg {9r4,nrru.,?i,ndbffi $degtwdjilli$ lp{..s:

6'btb_ifi&s' for t-hE-i'ls$cdf iahr*ail ,iry tiry linking tnggthfr tho dail5r ind,ividua{
porfollots, m6an return ,iC corlrputtg byret'irrnF; then *n

IlfiFfd$dox

,_F*. is a potenti"F ryfo* prrfuXem in c*irunnhg expeotod rqufn
differcnces betrre&n&rll,and larp ftus. Ewn {tth,qraqntf 

,tne ritne **tp
,ohsrvatious, thp,urEthod SFdd tO. qqb-F-6te *effiJe atpan XetUru,s on*f b€#;

sff-dd q1tfrF'gdn.n***
'Iv,ftfi an,,iititl$blia, ;qsr'itstitdribpfll rq€thd; dafly rreurr*s nn Sadili&lal

*pcks ars avsr*ged aurorn'boih,frrns,a''d. da*s tcr-obidn tftu rtegq ffi
retura on an=equally-"weighted,p0ftfollq.fheu tft,pprd$ilibtg SBffi dblii returh
is ccrrnpound&l to obnIfi an.:q$ffi*.ts,uf ttE axpqttirii ,reriitu,6$e16 longsr
inrefval; {tfith a Eu}-Ard.ladld fiethbu" if,dfi}idual, s'fock ret+r.ns *, d*t

a veragr qg tbe,l ongor.ter.m
Definiug a'longet intofLldfining ei:thri*sr intff-$l' H$:one ye.df, ft6 46tg-{f"Sg sf,ffiS,Fd,fnb.dll6.d dA

41xt{4gE 4rlirujil:r,€t!}!q diffcretrb of 4al psr,fedr:beft{$fijirAIV.[E* h{td: ,Ny$.B

rb'tlrfii8i

4-1."{4ge 4l1iruiiJ:r,€tr!}!q 0rfie'fi}i.icb of'44.s hddns"d$:beft{sfijirAlv.[Ex h{ld: ,Ny$.B
t-t'oqks:'l ,oirei tte 1,9 aoitijlx-ete edlehr4ni T$ i$?.1).6$*lgisJ_linclud*ei Ther ,buy;

I
li
I
l:.

i

ibd"hold mehod glvss an annual rstuen diff,orense, iof, only ),,4*5 pe.ro€*i.
.Assurring thnt annua{ returf,i ansta{istically ineere U ftie :ari,ffiEetis

_ JSm-*":_nI**$ sg,Sl.o*qoaq_ig eixUbn"elri*ri&rr.,Kbtincrlr, Srdrrtr;.srbghidh e6!i i4sir.:th
{cli'E$ AX6r KIA!6E etb,llffrfu:llgf;btkuosldged,

. 
'rxij,e,Q* 

-of sftal.llrStr}!4 4,n"+g.ca li ttrc dtr9rtripa,.h p-lq..qr .jf .$p$|t, list€4 qs..rhe-
MF$*o E4*q{*e (4}T$}ard.ih6 bisw v,er* :FxCt.q{eB'{NiSl k$il$e, finffiX.isiilei'aro.
S,:,ffd.g:,Ru4!meli1,q,o I{Y$iE:!s{&s. }fiqsi pf tte rardts'prsrcrrrcd.'hwc,grc'bnsed ori r:f,c
AMF:X;N.SE difiprcadal. bca4qre it. i$ guveateut rnd w*y tq ;qse. .Hgtic oonfhaararg rcouto
bssetl ilirerly s4 neasnred'cizs.wlll dppbo prcceated,

,Q304-{$J*lsil$*trr,s tsB3,'Etsrsiet setcdd.FitHh'lsBllr Br,vflx\r0fi8rl{-ulleri4}r
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8. &ipff:da,ffi ciwt*athn ffid itu,:xrtetgeijr

f&fsd03:,?#tbm;ldffGrsnffd had,an sstqsi.qpcd, {isf-Af,t6rig Sf 3,0;q'"$f1iflp th€
h+y.aad-hnf,d nref&odJie@.4 _f#4$ffi pf ifr$.

$peurlaihn s" ro+$he e{.4s$."f,ffi&rilil fi*,m,prerdiunr *ras ownpffsd.ttie
lYY9l1'SiSgW ftiaffsF tffifli$ s.v'sr; lhp past 'fi* years; bqt Berhips, this
i{tffi,sss.fig+ ssn_,gfcnft*tsr.e. rf'{hc estimatsd srnall:lrrrq pernJllm 6dr{ bE
:sI t6""taftsi4d& ty cor4pounding iadrviftual r€r$rns uorors stiraging thpnr,
5pn0€ eoaditlerafion shuultl bedqel,H, whethar fle ..rhaenitilds,q?di, muj'
qx*y*{!-reaIf5. all tEdt large. Tbu "ririoios eoel"nutirf* rritr,i piunlu,n
3gS' y" far wo'ulu Fbcome nof.e plauslule fr the preniutn is'acmliiv
str*llet .[b4B bas,befuI ffiviousty irsporrcd,
_".$i$;sliel ittve{gpteo why the oeao' relurn cg,qiFulati0nat.mdhod ean b'u
Srar a T"€nl"ticanl, aboice .ln sdffie".emp^lrja4l,fe*arcft. The reASOn &oenffi: to be.
that .iqdiviituat, asset: rctr{sa$. :a& fiSf .e$' we"ll-batpved as wc rniEtt like.
3*4d. 

ou*S 
f9,1ot rnAe cootlnltrl,*.ly and fher€:are signthpari;;Ufi

ryFe 4:.{:qrflq-fs{p",,S@ srudiaq ths efifct of .the$e hslon rni&r Uc saiH}-
igbefgd; bir.t \*lienr tle ogect ol inveuigatiori ts relatea tb toaliog,vsturn,
hna.tlus :lo trading rieqrren"l' ena trqdiie .oi*J,,tiiii]iui U"il*remenr
'P,t"btT*: Filn stue',h l$?teg fa frading vo)tlme,and it is used as arr exq'nple
St9*sqq$ the papet Other i'aflaubb related to size and ro tradrng sqch +sfft{-*4id,,$${,,,.F,tice/ehinsrgs: ratirc, and befq. ,could also- Brelpu-t sisdlar
itrdFiGigal diffuiilties. section 2 gives,a brief thooteti$al ajsctr-sslon. of mean-
rsEtttn coorputational meth-ods p0d.sFgrtiOn g pr€se[r6 details of the empiiical
cenffs for.sm*l$r p,{slf,ffi;

{, siiil tfte hh+fn,mpsnrrdu}n*rdlculffiion'
' 
#; For$dhae, {,* eooWutt{ hrt&tu t.tew. f$,

. Tu el}ej&rp.the difierrenges:in mpad return computation ard exolain whv
they''.nig-ht producb difer€trr results, censider a-semple of Ar'r&utiriei;
caetr .havftg xetura' observed for T pe,riods" Lgr 8r, u* ttre r,aius reJati,rc
fl+{'?dtqffi}r.of security i;{n ,period r; ,$gppo$Halso that i"yesto*t tcsuhs
ars ravlslvecr:nd&ry r p€riod!. For exgl1tp-16, if sata werc aveilable daily but
{eturn$ '$erb.- to { Sevicryed evely moutlr, :we would havo r* 2{. ,inoc ihere,ate usalt gbouf 2I tteifing dtpr per month.'rrryp Eltgftr'ativo,rnb{hodi,of rcomputing the ,rnsan eeualb:.ribichted r.eturti
tsvff the r€vi8wperiod can;be written aleibrajgdilJ as 
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&XyW,&W'4ffifiW.NWe#wW"t 4?e

nfrpuo tto: C"CI,hsi{gBr ''A&'$fEISm Sr*fp.*e Ffrt$6 r gld:'?tua,nml"hwJ#
*meedrrub Ilrpee lffi, are ,.tntondsl?il '{A;. 

:frffifrW tfiB, &lre W' tM,
sosptpdon nrstftoil; Tlia ftnr, msshod it) fs rimpfy an ariltm#d. meaa
raii$d"to ttp rt$.pewj l4$o the scoond'*etttod gr"tes tlie aenral:irurestrsent
prults:dl inr,*Wr lryruid"'d$filev€ h"pm rq$Fe eqrrr{{ dol{ar :affioune' of ft
iq$riti€s dn0 hotrd,i$t trrF.i3frdipd n*r't pdndE

fboru,fs rlss a third nosdffiir dtrilfii$h,6f:&tdtr,fidtlJ r

#_.ffi$4
ayhe$ tlrclsufi"s-i#riI '&4" drqs#:f** 'teu*lggee$l, tffi voUl4 b€. tr$ -q#tr+l'itrsesm€$ returu {gnorfng tryafosc'tlonE cq$i$}.ps a fi,or$oiig'tqhiph fi'sEi$t
uirlr cqo$ ifficsiuncnts kr,tbs ff seo.urifiix as& na*it&tS &iiat iu{el ;fr.
' g* d{fr eT-andfi qg r$*irre elld sf;ef,€fu 11 e*od. t *,tr,r ",, t t.

T6,ffi,&fftrg, #$lflffi t*" ffi;rltw {w*ew' pudodsl {r& most, dlisose somo
rgttrHx..q4{, flt ir ndjle"sdpr ihrctriel; ,!ay q JrqX,r a$d p*prf,qp;:flter rwuttq es.
.p6r,€�n!+ge ,relRrns ,qvpf thftt $b,liifiiod tl.flefdFd fudc.{lgl" :} , lfipltdulr.,t S,elb$;r'anfiudiiatiom iu aeo.ryIibhed an& r,:ryo,rteil;fst'lit&redl #.!dfIIK tfi*.,FFffiPl
pefjod rotu:r,ffs within eaeti cfrenda! year af;€ 'simpi}' multip}ied {sgsther (.or
Xiuk'sf)'tf, pr-derl.o S$tain a[ .4nr$al rerurn.s Linkad annualization ihdudcs
cpr:l daf{y ofr$sF.4lipu iu pqrr-* ilft{e*.,Fsfio4 4fflnc qhe� j}qgn l4is +sqrres
:fb.al, Ia :sny.ew*i&p,ii lif {S i$Ftrlts: #f.CISe ravfgga .p$tiugg rhp, n'hpef*,$il;
;rffffgrilpes arerd*re torreviur perirld,alqas, and,tildrigt bei €ttrnE$d tOt,s$ghtl#
WffCIruur: ntnpk observdtlcns,, 

"

The rtp-tt t$dstlb,f'ggtiq.fls"inve$!4latp sohe prdp-erties of theee sample moan
irci.srfltt., $u6.5€9ti# a"1.d-€fiw{ th$.u e{ffo.I9d ,vplses,'uJl,4ryf t4e ;4sysp,tio+,"on
tcm-porally independtint .rndivi."dubl a'iset rslurn+ $ubseetiqd ,13, then
examines thersffeot iof iri,eiter,r por'al ldegeador.ee.

aBicsia31 J{}'ib.dag.for:ltik3d i€tirf$3;ciriir he.{itittcd,:{3 follo*s. Ler ,F*(y, d dsqctre'tlie;a-eea
.+4tltilizEd lib.ktd t6turq,f.qr yig I(I: l+,1i, I) using a rcview peiiod$fi"os€ lflgth ls t trading
doys eod U$ige FrEthqC iqr *Elt,{R;BB), tp coinp.ute the'ieviij*.:petiod retittirv. fiierl

n"o1y;t1* it [*r 'fi ,&,r.||,
,f-1,y-trif.1.1.L,1t: i rr{lrtnrr i

ftorfir)- ,Tf [,"=r f *,,]i,

*rur*, -'*'#'r, il rd;ffi : il
$herc to-.cT,tt',ti.is the nure&r'of:re$ps', pcriudf per year al'{ f Is rho (or4l nurut€f of
lrading da.vs iit ,the"effiire samptei .Wlcn lsru{qrs qp,Tcvicwcd ip ,ngtprf,l catadar interyalq such
as nroathS" (he ftrrtie* pertad ean$Dl be 'a fixed.oumbor of fi4dihgrdays ar{ thus r.riq' fhn
fptpilb6' dtio{b'vnH*"31t!hdy ftth tlic auudl trtmtitr of radiag -days.
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l i i | | i :! l | |t |r i |.#1E-at4-tbi!4:!i2U! :ujo 
;::4F*_r ir, ,r r.rl

*,:mt4, Mwt;g645ygtiitb,t, sd. ;#p srae.#W

:&#.- &wph*xaanir€ryt 44{ffi r,Wff tp*rgW* tud.esedtw.e

* 
rFd{r_{r$$' Slu*nr n9'1+-1 #silinr thac ea4 incltui6ua! -s.$6r ffi&imiq dfaffin

lfen* $Btfur{iqr-r'distnib,ufiom wietrupooily hdopnrrst-nt diniir"hddoeq tirat
1S;

S;*'p 6,C* v{1

V{F'Fff1; ,,4, &-eaitffi ,{or,a-ll + aad rohffi,thel1ll1€fgff#fl: ietlrra, :s;;
S'tiffs$ gA{*., *fr. r*.rii:= 0 for./# 6

]ftt expected val'e of'tne arisnqtrro fficafl tt) c*,i:be oxprossed as

aiiiirl-=u,@*ffi

ffiJ

si

(6I

(B

I 'l **lierc

il .he arrurage disturbag_tp',.g,^6 thc.egfi411y,4Un*o* portf,olio ,ovgr. tksi$nm,plfireukwiperfud t"
@ pgp.6sted .{dltt6 fftlr,e bqy_tsqd;tr€l6 mean ,f*] l*

teu,*'* F{b tl t" *{=$ po*o

IY: _91"": s-ine€ thc';U.xpecreillrn cin rbe taken,,inside thp nrqdupt wirhmlff.:df,.eqj Tet{lrns 4h:d siris E($}=,9 ;by derinitipls,'Ihe 1c-p414ngrqg fherhod {3}produces n'n**o r#iril $,tpse,bxpeciation is

Fffir-ulll#$'''� -ffi+-}

$wo;,agothx;@ ,g*$EgttltlCI'u iqdr, be,takeniuside,.the piodUtt,h!CAA{.-sp,ff.fi*{6'
{nd€#dg$sS..

-. F*ptgrslOtts (5.); ff) and (S) :irnpty that rhe tbrpe dj$srem mear return
ropllmu On s. d o n ot praduce rtbe sAlrl p 165 sJ tr5. BJ" J.ensen-s inequal itli

.E{R;R)ES$kdi,

* iJgnet&{qg$uliij_ h a jbndorq rvaldablc $:aad s.g(,

ffit$Hffi,ffi kH:'srff ffi I,JHff .TY.'f; ,flT$ffi ,'i'ffiS*uflffi #i,



i*,*0ili"fr*hrs upw#.dtfu.n#{,Wi#tffi #I#,

#ifn: ttrhf# ftIi{ff if'wffi;fb$;md

Wadhtrt;fiL*b{
,ritlr, *.r51,r1 tff|{Wffiny:''t".Jv " I f, fr d, fl r ffi ,' rurb : &.#a.kidtr"& il{S#srd,rs_fi w.*,
$nnpc t-W #-snu|Il,f.bditir"*gn* rthd0rfiasu ftart*{j};SJ" end,narXnr,ucoudfinq
(Lfi*.U, tlre rcbalamd rrruihcd;gc-nerally ittouLa pru&rco'bt*rer mean": rsrfirss
&arsiibsr.,rhs adthx*etic on' tbe fuupantf-tloiq, 6pgtoA, pr_dds$ lM rsr[f;4
a1qplWpBfgfurisdffidefl:

Tte fsJe.'tiO.il tierfebfl' ttu+ tr*y-aad*O*d ia.nd Ufilh{B{r$F .ffiii#$i.tH rnprs

t*i
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il
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il
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l

cqfr,Pn"Hft *lU*,.isd$0d, iifsilher t$ {rf#inibly,snndllerr",it_tias tfu sfth€r" I,frre, nmger
the crors"rqctioral" dinpnrsioa 'of &divjdud, exgnrmil rlhfins{ fhe largr,l
St&$I relativr fo {ftrx}. Bur therc it an o&ertifrgrlufiuasueE firu {flfWr rte
igpertemporal srsp@,{f 'trqnrcpd ;te$,fss t#L ;dis ldristf Etfixnl.r,p,krth
tq F{.fthdj- Th6ir #Hl$tr rrr 0 drcs sB.qplb dft,e'4&" &eisfdfc. et th?1
*heie?d11,$i#iuf- thC"ui1464'1y.;q* uid$'{idd4l retirlffi ,'

'2 3,,' TW 
"neltes 

knafr,mae'w# iis,.,ffia wt etfunait&axpeted fte.t$n$

The effeet of,serial deprcndence ia $en must easilxr by exar.niqigg.eitpgQgsd
nean rotunns yt.ren drg::re.vjprr .nedpd i.+ dogbled, re.y',fto{o, d"tfu Ju Ui"iniiy
u-t ftw! hiivftldir td fianf$Hy,. A$sgtr.e fiis.q t141'1qqo'*b.d$ sellpe$d,for irhb
iU0iW f$,te{v ffiriibd., iiifl lffi:i1t?.e.=.1& (a. durr-tliag,cf:,tbg:perio4; 0+or fihe,
deubled.i:lc,v. iesi,gedg4jttc*[ree mmu retuqns are.

u^u{#.F{r,"*sr#il',
.:&frne "/fu')=*l, .a 'aonss' .fuss@ f,ot t>{. Wirh l,SV usrdi $ a {nseudo}. ntobabitity.

E(Ro'daE{.R*') fdlloy$ tnr€qirteiylsistl (dt;snd (4. tcf botaotE g,t gt*iir im$c&fy iroH" li
at &63.t t*6iir*rs sr-:d'rffd{Etrt. [{llsftralt was eorcd. EJ c$el{samjb6n ir.{*9dtf:t

The inequiitityhbbvit {rdff6 ,r*it$ tti€:trq3eseoticrihl ;{isffiiirn in *ia AF-{?ils"DRh6us. Io Stolic
Fry, :rry$-eJ.in :e Tallbr Beri$i ibqui F=tl,/rrlEi*li rtie .dieojiji,cff* lab a",e,.s_<&ilii!
irggeu,g4 0r. rr€ cfos$ifl$trgqsl r4fi?gec m &,,r{z; vr,qfai'q9gf:sEcrioqsllr uu$aally ddnaurcd,
lbqmppgsq d.otrg waulg Seterngspithe rirc^af,fhtr inpqualirn"Tlns'can bc cpnliqed, by usinEa Taykr ser-ies rxp.aarion af f{fi;J. Defne p*i{1,Irj.fop,;

r f , i ' F 1
EIn"d *FE I + ;{txr - r}i- r..ri qr11t* ifir * :),r-' +,,,. +#F:1,



'gffi:.
E', R6tJ ;&eWA isk$ triq. s&I/.*sttB, & as

*  t " ,
4w*Splfat *srffi+eulJ;

n**[*E r*,*d, *]fli* S*, * *, r,J

r.p)

fl_q)

, )

. ffi ft*+-ft*ffi tbb-dnpwed rpdurn,'n lhdiv64psl,Sqpji {, (',- 1, ..,,,,ffi; in
{-,HSW 'a {{#id pj'ts *n ringle,pdud. ft.16.o $;fd-#ii#;O$l*a,i'n*iprr*
:i6i#il

&rr+so*fifid'rar oo'rrv#ii"tt' d fm. iLip,.}losf-sEo$o,nar a*e*agss,
I. .  1

#.=.ffiI& aud 6=p-$+,-

Ih.Sn ftP: tbfc6:fn:eap jrelwinr Sa.vc s4pe.elEd vliJr{e$;

E(8*#'+#ttfi c,qi,+:o.,"o;rl,

riu"J-#F#+$E''u,.o*,

e1fui[=.ir3,*e;.,,;;r {,XS
where d h,tlrr v,g4ange,of l dJrd o"u' i$ tfie covarianee of x &.nd rr,

-_fl:,TS.T fuat fipenugn-ec, the 6xpecbd anirhmetic rnea,n -stitl.exq$e& tlre
etpQereg f.BtialAnod,r.hQaniin, all.or-lcuffisiaoeds $I&f,

E(&*.*'&*l)s*{d-ar,,."Js0. (.l+J'
Gompa*iifgft hir 

'eJd 
{trsan* and thejrebaLaused,ri0e$rqi fig ha-re

ffEyn=fi q*) =1s,,j} *ffi *r.*.- rn. ?i)

wit& no 'serildl dependoo.F .in t@ 6rs; fu rcrm.iH' parernhese' ,is,zero and itre
::_ffi- T_u$d "exepdr r.fie RB rrean by thp iross-sectionat v.afiance, inGxp€cred .lltdlfi dgal letuft S.

,_.,&Hu*,:Sh ndgbli s serri.al,:dbpien6orrce i{ 1$'g6p9 ll iiidl,, j l.rptur,+s
fal .a*{ giil: or positive &pendwrco in pomfolio i"t,rras 6, ano 8ol* r&er€'Dat$nffid 'mean qvuuld b'ecgrn} I3rggq enOugh .suoh dependunce 

*eo,rtg

:,f**P".re1u9r it lgiryt tniq tud uuy.*a+;'iu ;; stil-,ri. .rpo*'a
T"ntury SFrin e*bEFds,the expdcted ,rebalanced.,nnean, it top cou$d,Ue tstgmthaf, fhF:Bfr .urtnrl wf,th,enoue:h scrial Aqpendence of the right rype,
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{ )
$saused,tbr'iniudnu1por{ *fuonnr,iorisffes rf tualrieudr rs-qgfts Sdiofu. W.dnruiltrgpt #W,'w, iilt-f,l-4-)' q#p,hM *hat uq.e*po, Bf b.grrty.wl+qsnffg
ffidiug la_gllidurr flF.sBrs fli#ay ftff"#44w [ry,..e#,'# ffiiar. {e#aiflria€e sffiR
dfi{rffiSgfr }lsttrs&€d: dtFpfia9.,rcf*eo de$dudcn*A ,A trtrsrcatr;ia the ni*&, of'
sarfal:.drpoddewe, bpi$F€n {tdi*fdu$ ansEts n'nd portfbl*uo lr ffl€vailre'i.ffis
Fqfsbq buy'andJrold {-gHI arqglrrs ar6 :nrai!i$ affectso b,y ind,iritu*I Asmt
terial #Bgidfi.r$ fts6:(€il; $frte'ths etith,lrlFriE {'.ArSI {dd i*b,frlq:�rcdj'(RBt
6-ffii! itt4 dffgtrd by'p.sffi&nq $hi{iah dgiii#snce fse .fl4 ed"d (138i ,ffiit
8di€lffi SIflbn$idn in,plies- :that, BII rneans $toald,i$d tp, hlt w
rodew pcricd. langtheasu whlle:t$e'AKn*d && ttreausrwodd hnditir rtec.

'Thch it alsa 4gadrasrri'al dep-endenceindueed in'wry Siont-.turu $trtp{s
Udsrgri$ 4 ,tl-te fhEfl*ds.nel, q{xi4giFtud$t .o$'$tadiqg, lt"o,t4rrtrogBs Ssif
.grboirlts I196n ffiin'tbi ,crrt- th$J asga6ve ssi{et rf$frpddbtde: $hoillil bF
,EEi{Pt#Hd diffi S*fult&*t rsam &, itiblfrE{ {fl ftrodt,*pnea*inns (bgeauuer
flrccesive *tansadfsn$ are conducted at eilbsr therbid.,or tbo.asked phee):"'

First,otder nqgetive scr,ialdbpcndence {n iudividua{ rahrf.ns has:the effeer
€f $ddWry tht.#.ppgfiry bery'sen t&e brryguO-Fotd qS4E.fifl4,th'g r.ritbptt-e,
phd r,*-lilqnlpd rtr$4s$" risithe.ceyl€ri pensd l#gtbens This foliews fibui tfie
fstt ilh*t a:dou,btitjg cFdre .reffiw #f,io.d iritrbdffieli 3etiilJ.,riro,vdri:atge: ,t€4msr'n ,dflftiow io &ose atready ,prese.nt. Hourpvern t,he rnarglfi# pfM rcIr
lu4gthonlqglfe review pixflod, shuuk profuabfy:dfofuri,$h:us il]d, neuirnw,r periodl
bccgldes longer the dect otr fise{s}rqd ggqn retur4,:thoqlti h g:rFatet'$,hp.d
gh$nging.fro$, Sy* e dcily to a teekly rs,virw Ffridd. tha*n 

'ftp;ir,'g 
reintlfly

td aii {Sffid idtbd. 
qlli.e px{srr.ifd$6cf 'o.f ssftl rtGpFndsirigj@x! ?,p"f sB,wits.

only'her dsgsdngd nmfirioatlv anc[. ry.e,,uo-w $br* :to: an sxaulile.fion, sf 'fh,dt
akta-.

Tliwe ie r@g-;peqpsp;so,nndeip*ta jwt' fi.iis ,'nyBa d sclid gwpw{rmce
$saused,th interieure$d,elprariorisdies rf ro,alvldudr.r6r{ftnfi, 5d$ntra,.me

3""Tfi esihh.ft4t"ffiill,fi rra*nrpiiil[tti

iri, ftssulir

In'.Ib.lr ptd4elts sesjidr' ,\rr $[rnS $E rfte,p,er+ tatsdsl ig.mffi lo',r
ftutplB,x€a.n, frti_tiFasi;F"d'ji r&f,Fcx thr6 rtt$.$natee ex$ffied $.dtt$h, Th6,buy",4r
hd{d (Brylnean (?), gives an uribiased:ditiirete of rhe boldirrg period ratu.rn
on a realistirc portfolto; The rebalanced (RB) rnean (3), givei 

'an 
unbiased

estimate.,of return for'its'strateg.r" btt it is not realistii if.fhe period is short
si{ry'rebfllanping is ,sb costly: iSxeelFj qndpt a rortujtous eoqUination of
S.t$l#*t$tb tt& 'd-rthrr-iili$ iAR) f1i465'1$ #r'.es s. 'bi' ,cpti$+B toI'gbsg
thii qsbatatcsd,and the buJrandi'hstd investmenr trsturns;

o* paFcr ty Btume *ld $tanUaugq (1983), shich canc to .my at&ndon dfrw"rh" Ilxt rxer*icn
{t$t f-Stg"y$ vrittg.q-irledgTli this !x?l-qqtiq! ro1 scfia oeirendst& ifi denit. Tha_y fmd
cfoptricit ft$sltC lcrj slt|t'ld,! td't&irsc reporitea,heit. Sod also Coheri et al. (1979),
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,ffi
&,ft.e,A Sqsr*x owwq#w eqit r&a.&1*&4l

.diltsg{{slf ;r&e;arirh,rruetio anif:rcfolmced rr#orh of calardlsdnc $s ruru1
fifirlqs,:FcqbabtX.do nctirgrorrref renli$il invemureni e*:@npg,firj.{#ll$fu
prFlruuiln: nsj sardHatd. as flrq d.ffi.1ygq, &tryWfi :tfo ,fvo Ssitri,ii#rtfri6,trid
ong'rtrifht; tpEE.'thflt rh],frrntqp.er pi$r,$ayat fu tt$ee nstfipdsrryeuld eursBl.
#afqffls{$p$; ;ttis isr frt ffi|4'lqt sevsral. rea$ons. }he, iniedernporal
y#nftE{i'lri ffiF, fe.ftfgtrbr dlsturbimqe fr, ant the rroas.scc'iionaf ce}idnil tn
inilividual :srcurifu expccred ratuios, ,lrrr*ffi nflI te t[s $4s.g ,B -a*dlcs, "eilarggrand_smaltfi-*rrs rrb dinrrrfoabqp;# !ri[ itsdsr 4tr"kffi# fifi" .c''k #i
3f*ryq.{ ee-tgid* q{ gpail ffrtnt WHIe ttrp Mnss.sfctionql vartanms of p,
f$'rtbib, fttgg- ;915 srnrifl.Sirn por.tfUlior soflit poncoiy€bly difihr ,iil $tth;
Itif{6jiufi- FurUipmore, rerial dbpaodenae has qn rftet "'hfr* is $rrors€r fdr
i,i6cke rn'trrh. low,er,trudi4g .nolumes aniil thus witt ies Sync.ht'q6q4 +tidt"ng
and"udfh larpr bi#rsk sprerrds,
*Gib_ -fIr{qn"t evidp-rrcE lb'reporreo in rabte t FI8uJr Fifia p.rsFia {,AMEX-

J,W.8F) ArH Sv€h fur1hb,tg $offilete,oalendad ye4rl,, lg6j..l$gt, accordiqg,te
I 

'E€ ffiptHpd sf .Go$Fuied'On and'ithc rrwiswl periiod, ds exeletned Ea1lter.-ibe' .iipview' peiiod refors to the rebalanoiug inturvsl for bgnsrrt huie qstiffi.
.For cxample, dF a rnon'thly reidew, p,g1io{; eg e,qutrl atloeaUBti iE,maae to
stoclcs lisrnd.od the Hrst da.rr "u-ttre nrsu{-r ata,iu+ooleigar plositioins:are holit
uBtil tht phd of the, ptonrjt. This is iepeat€d for eech'palcndar ,month, of the
*4$qF-lt', T,,&t{ deilil 't'&r{}anEing: mc,th,o'd .u{es"rhc,,sa:are available;ftt$rds. but h're*ifrtializes, egual posiiions-€vfry dag auring dd uqfi"tlt rd;iffi;l!;
m$od .simr ly avera gas trru. seme,apilabe' &rurg s, f, urhs rhe m onth.,Jtr 'g{ef Io eoSFAre lesults aefQpS thp dilibffilt *view- pnrieds" reiurn$. are.
€ngushisd 'bJ-Iinkipg rbge.ther,;tt{e rf,vj'ew paiod, retunu,ibteineili, durins, ffiE
sal ndar .yeaifl 1lu.l there. are, {9 annual. ohsorvarions (unufor. ea&,+aGhar
yeft,' 19ff3'8[), regar,dless of 'the revieur peri-b68 Means qfd- r.B,telistis ,ire
ialou{ared from t[e i9 +pnqdr rsfuri,q'dtr;i6sc6'ffiwtoil errdhafiseoi f.
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*b fx:4p,xl.e&w*wrrtw*a.a$yd.the,$pg{M

sydXl*,afe;$$o Eivr5l{, hasc{d;dn reviow period rgturss ta*en,m *ry!ffin*St
;t--fE dtioffi

The ,rs$d-te; mert like aerual lnvs*nrcent e*ptriqnQc 1fic lbdsd th, tlar*l firxi
,Cflry*. hqy*ud-hrdd 44ftb. trdp,st;apgat f.q*rtonry nrmur a buynnd,holrt

# FvCt rbiligit pdfrgd Witb Onfy,mr"nor'modficatiorrs indnpod
3f-",tr9 lffSflS*irtiod dborrf ,p$tieular tndivftual ,tbsucs, f&_ mrolg; t$,
flSp{ry SWS$e$ oD an annrul '?*"dafu psiq iy sEnipsr.{.fig wshlrh.,
.r$)El$idt rfi€isnds,of sucoexsive yerrq;,i,a, affer &ithg,d$b.yFai".te!$hl
*frhc revlpv' geriod.sery1rrs ro.sf,ye- littlF efid$ ",h. tbr' nn,a"a nu.n€ar,s:
.t1o a-YI1I *q4ce 4$,e{tu$c.'trn.tertlnic ber,lrpen A.l{ffi and ffiBEi^isruqs. iS
3fl$ ftryrryt{s$t': Biif ftfjtu€ B}f rncaffi?r t$e r+view period}a: qrbrEE
HfAPt, Iddnthly and longer rerierp periirds :&o *r, *il{iiNilf?,*A *nitaqglt-s-F.t€r-rual 

$'onty araund sev€fl Bercent {4ad thF r,skil$Ug does.+di,.irirdicatc
an evcrlvholiming probabilily thtrt the rdittgrcntitd ir,€Ve.q.r_,rroqitiwL :Ffte droB
iu sh6, Btrr srean reirh'le,trethening. re,view pprief, ig;statistjcauy.si*irifieant ani
sb is flle'dfibi€!€€. bgtlvegn the 3H and,t$p s.ther,rreaus,{a 

- -'

.. Lfa,5u1iq:al tb:l-el14p.qig-nlklspe,gfitlcr+tsvprri{.un be corducted by considenjrs
f*h- t"af'! .insqg difre6gie, {Mf;X'itf*$U a. an inaEpeodent ,obectyds6u- tai'b" - - re t.
.SllcrBCffp.r'l€qr-"1" rc.\49w period t, andthc frdthdd hi (rlirsBlir:+ItdRBt,,ltsB,.rti'Hd. sencrr.nq4g pr Pqtl*-9.+r.,, gr,*:t') c.e be.:rcsred tor stgrifiStnce ts.UCf*lhi;nrciubpilon thii,tbc'vfar$.€o.&rrltuT rndqFetdEdr obsc$retiorii. r;stetigts fgr the.a*r :q,Bd Esi:ilcds. ioi .d,q',Ir-druanqln$ul l: riltt f.:tubttEi indio?tcd stglihqs#; Of ttrc"42 ponrhinaib,rs flf iror aooh pba.n
Sft*lF,uJ:LogtflTt'td sg,gr.vp.#cco,i;a isr� ara'iB ry+u ffililii,-d;iil"t ir#i,ffi:i
fitauittrc${ot4ttE UH #een$othp8rfuons ,qSrms.reliw p.eriOds,fre,givcn tdor,

;Riii,b..$,B.e.dsClri
,&q#s
spJiud e' Daih br-d{irv Trrcekrv. Bi-fr,bbkry. ti4b,"lril.tr eistrerly.

,q
rgoptly ]c?5 6.8t
Si;v&ly i;61 8,3-? f0.g
Muntblli 8i1-l :8.$9 ii.l, s.s}
Sattst'lv I to zd* i'$S 6.49 3.27
anqual 5.08 4.42 3:8I I o,4 ;0,53? *,1.6f

'S-o-5ll* *"
f"ffYJ:,3-T,PI aId qqalterly mpa-9s. Ngte rilet rhese 1'abld etrrriss nlt ror .ratistireiitr"muepenoeru al_g-sp erottter (tbey ?erc,,all H{tqla{rd fr.srn tho ssrte ubdeFwnadard},
_. q lry-ttt$ Bt6.gedur.e c4n be e4gloyed to,te:t,Se sreristical si8rrindanc{.frfietr ciif,flulir]UOor|
11rthad. F,+diftrence b,,,,,-Do., , {n+n1,rhnns ahodi.i {"ftisbrir{ ifri;]dfi-,Tilff 6;
t* alnuft obsrrvatlohs, l.statiatics fdr rhe si$ilieance of thiil.diffbreneo fto-n Sqro-areas foti"",si
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*, naih._nx**r .e@tafffi-:ffiW$W 
fi##

.. ffivr* #"*,ft ffirmub {ft ffiblh t i#,e,ffss ffW te Wffiefrd**tftit
, fdtffi trfrffif Fx#itfififf , trH,ss# ltlri# ih. ilrq irilk-xostng#csqeecids quosdnrr,'W,h{-t qff44{tr'tb 0bJtrcd-p3ftesn cf a,tsarx$ Ts aiiil Ja mremc$rg'rMa
{1lr}ti6o, fto nnsaa r€t@B foi.awe,h exrih*ge are ptrarcutud mpemWly jn
table 4,I{otice'&ar thg lr6u€.rfi. h:ao*.Bro8fcrdi,63":{plg8pep{$d . pf dlff
rren. rerurns aer{ta0 & is6.{Fe4 rp $w fhc 4sss$tfidt" Ef eFaoralty.
l$fEpefiCost {etrrras. fri-$,lrsn4 irlEgpemqw, :ffia b$t *.$.esTed *d*sa ;fufi
5g grygtrrp,tltab req RFi at.Nffi:hffi*Ttsri*npiricd{i,Kcrfti$ M,ititute,il shou*,
:hs*-e$ci*drgi.stt$tr1,,&pendenca.must be presenf {iuee,&"* fa,tib,bclb*,f;.6" ai,
the rwiory' p. sriod lecgthona

ThE,nfit$rn€tic'(A&l nocn, iqlatggl.6a*l"-t-.iprtpt_+l gr{,{.fr$i Ss}U filifl.H
F*fforcdj n'tlh.:ol {fl.ffribstl gFfl , ,. F,foiffi.$#, t.]!ig# .f}ryb pre$iq* 1616
vctf elAS a4d. ilib'.$$*g€$t{'thai sqrial dsFiddtrsce" in po4pItu.mM-ru6 is ust
f.nri$h,st af i.otriefio.e [Ct eq. (ICfl..Indeedo iho.,sirikiidy. dffiercnr,b&a,ytur
ad,t$e tstI ,means &sm ilh ,orhei two ,Jfieans irdiirur€s rEar, a*ative se$.dl
depundene in indlvi&Ht $€curtflEs{b $q dwfuau lnfiutrnc oil.tfr tW#tlr.. 

'

,ftt" qrdop tg. be eortriirr tbsr thi .AMFX*NYSE cdnFlitsdn O,lgesufe$ r$ri
ffiall fifgi pffsst Fr€BErly" hbld' gji$ predenkd. ;I,t pontaiss rcsunt$, fpr. tfts
aaiiuel reyietr geqip,n ribd. ffor portfoliol,dassffied diffct{y by sieu S,iirar dre'was,cak$-let€d as market capitalization (rnarkea price ,iiunes,"rrgtgfu.r *raf.gp),
ar rhe,end of eac,b yeat, lp$g-i9S.p,:.Fihqs were qs,sigrrd ro frsptdcs bg{sd od
m#&h! capigltqaugn as�ffi fhplf, fp*$f{�l& W4ffi'$d_Ar&-ed fu*,tgr:ftfle.'tqhig'*l4ar,
{Fcofdisb .to three]ftanj !$trrff,, Sb-fio.d$.r'B}{* #&,r4fl -d RB,.

W6f ptrptisindlyt rt&c f,ssults arc consistent r*'ith rfie *SIEX r.orl€ssofldif,p
to" lgvrer sii.e [uinfite*,and tbe 'NYSE to ,highei ,qufrtilss. T.ht'srr€ra]j
,itrplicatiorr is'identicai: vi2", !_he qsrinated flnAi fitr ef.Etf,jn-hl js muth'$.u-r*Ucr 4sd l#s: sieildfi{l$d"t q'fid"n'rjid$a a$Lrrris ri-t$ €.bjhsltbd lfit,h| 'LHa brw*
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ir=*S;.ritr*Vili rl.*:lf,s*;pl::g$,,iir*i& rrr,i$"RB

l.gdlid!lc::f9{ trtrnrb}ci"

Tdr#i'lVixklr
ni-rrftkli
,ttdrtsrltu
iQxlftirll
It{ru{t

l.fg lt&'tip-ii{r.*ro,eo.r-qpuled in rte aa{y case bcearse-rdll rh,ft hsax&i6i$lidtarle*ii by:
,cD4*truGtiou inrtlal drrL'Notice.rhir ili"e,Bft.freans:,{re ugdfiu*n-4y stiiltllef.nhab. thi6th€i tqiil
irnHdns:f6t atl roviaw paribUS.

&houqh thc differcnce terweca r.La;"A,R and Rf, rmqU lirm pCe'lllq${ is rery Wa[(e[ tshb,,fJ,
lh€ AR ftp.q.'tr irreg,rtpn is {wA$ IgrCqt ?Dd,i5 :$gnffroant{v l+r,gnr tdr.psstb'ly, qqrriFrly qpd
si\Aqgl ,rtyrprv,pFJiq4s, Thil i9'pl€dicted hV ,eq. fla)i the,"A& mpatr gr,ow$ ryirh.,fe*ieg pe$btl
rcf{live to &c- [B:maa,ra.
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and"h'dit, metilod t*ran ,when;;.{rr€dris are, wmputecl *:iiin ,the, aR and EB
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#"2i ltrgp&e:atloxx{art yretiaas resparcli snil:{w Fherril*gralfuntr,t. lmwE:;fiwn
gn€r&an.

Tir-e.implications oJ these fintlings'fo; Ff0viuu.dy-pubjis{rcd ostfirlatqs of the
Sntill. frrur preuririm arer:. il the b-asie dats'Wersli€ry. shstr.tqr"B tFd *ri&tuetic
trf irAbal{nsed,51p6n:S.Wgf$.U$S tti?,:Sqtiifratsd $rff iurn",p:t'$,i*t#ti*.ths riiwnfd
ir-westofs ean orp.ect ft"orn a buy,and-hold posi-tion m.stnall,firms. Pdpers:b}
Rairlgamffi 4198:ia,b, l98Q aod "Roll (1981) uscd daily, dau and arithmetic

fiean f,eturns. Reilng*nrrrds (1tp32i:papr gives.rnonthly rnd quonerty rctarrm
buq tlrsso w6r-9 epmputg4 wiih tbe daily rebal*"nsing dtErhod si$ce thc diirhsr
$t+tes that i.. ths$e hdldm$ pbried- rttgrns, pre e{.o3ted b! oorupotrndins the
(IS.I.S par,4bldp- {ehri$*x g$. fl $.*mp_h{El$ Sddtdt.
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Fipecs with nrouthfu retlrrne are ap.par€ntly much less subject to meafl
refiJrne$timation problems, Ta,bleg t and ? rhqsr ftat, there itii.tflp,ed.flitlond
dissreFp.ngy htweeq,the BII Add orh6r U@nE i[ ggrsg trFom fpptthly ,-to
'dixttldLddtq. T[s ff.bH.kdpwu,lapct by E4r-'c (t98,e :$s'fd ,fidn.#fy.'ii1ltii'a$did
ear"libr llqp?rs on the olosely.rclated sdock price etreet fBlume.and flusio
r(t9?3), Bachrach,and Gdlai,(i9?9[. Thus, it seems unEkely rhat th€, resulrs
prese.nFd ln th __o, pape-rg Vfli te nupF -a.&qtpd by the pno-!"l-en iSvmfigAWO
[qr$. ,th,;a itrft[€ (eqe,n:t p{ipp.r, Et{Uganrm, (19E1} tib.4 rb-6.,Siir{nddro{d
ffitllitd, Aed,foggfl td,s-rtltr efo$e;,to"thrtsB repodhfl-d,b.crta ;eeffissgiidrdin rr.d$.
howsy$rr,contiadt thn buy.and"hold rviih othe ,rnaan ;return$

w

ew ."
qFhrfiF"

Bd$ll_rr{

2

*,

Xrsgh$t

&'i4
4*ffi1

sxg
't3,4:t)

{rir
F,8g)



i l

fu frti4l',&twm;rW4;trAWniiWtr*.,yilf twet T
I
s

J
J,
t
Ix;
I
I

If;,,B,tmf,orr€ri.*graler;tafu #.bthpf&qrtr&fdu$tsdsnndtfiuu, $at#dhu6d*c soru.tu,no eso-nqtfrifd frroffin-. I*';d;r*dr{ffi,{,r{ $i,* fsrxludl ft rsr$. [Fo{r- Fe. s.* 'er.id;;,,{- f*ryi ;-bt*;ti d-Tffir*,i*uniu"'0f e-(ffirf,d, reluffi* *udciert ili *^a",ilinp:"sFs"* itdk.a&d# grym$*r4bf it tfie Ffeuium *eally_ noi,g*ory ef* Jtrfs$@o'*nr*r rdi,pJcing rnqs'l(cffi M);.perft apsu**i"'*,;Firtia-ffi litr"f 1glfirrf ;d;,6EpWT-his isi tantamount $ as[|qs :whetr,# rn!, ;1deiil?-&Ir1{ti*il,,rg+
#--t" 4TE{{,r. --- 4Jtrfu *pd#' ;;i;-; r,#;#; tehss fffas €ompured by R6inga{u6:'110lii}-as. FftF iaryr Fff ;fi!fi $iqpr h),&E:q{4-fr 6ld".muate. oq.,!4g.smanesr.ina}erexi.4sq4di sf }ffib,,;u *ftfi HXs.o.ci}*', (b) Dimso#y{i97ej *gglg'uFd-''.ie,#iell:U"ril' ;d,h_,";A;;:n'"dsi.rd{ c,ry-p"p .r"i:i:"*d -cg {#r- r*i" rer r#$i[]siffiJ:st,*,r d.n ,ftp:'vahpweisli'rlilf irr4efi s.t$"i,lgg. $ii,striad. ;,;;:;br',r,f':f **i* io,r p isi
,.99 , too j+.rge,{fiptgst dhaiffitlqg " '*butnoriuf ,ffilb.didff"sriaxf r-fihnprqgl*E$,

,.ff-,43h piob{am liilh such I rasr rff,$ dssrib.ed somp time a'rgo fnoil"q9J?rr" Evsu if we maLoe the dubieG elsutnption tftatr the, vaxue,n,ciehted,qR$;P" iadax h ex.dnrp, jr.eanffAfiailce 6m;ff rile;;T il "ffi;",ffif#gensylize{aungqeig*cA.{r\)il1il;iirii-qrt;.;i;iiJ*-#'iuu*eu,
rgQeirq ttrar Effi)=qq**R,) 1vhery-U ii fu,s, ,fr-fr,[;; portfotio.D$bhding, upoa ,vfs po*ribn,ci'n the aficienr trord{d fitfr}, ffiu, negatfve{$d,htbs,,''To: Iilustraie th" 'di&rF.$.Sp, ln fufortirrres. X!,a1qn, bs, phteigg4 -Iritt. s,diff'erent iarlex; j rccp-,rnp.ured f u*me.{rl buv.and-hqld un-o*i til*,pe $he.snffi rus.rgesr,zuues"r'ivvse-uia.nuFxsrodis.-ffi Trutrilblsur*c"opffi-qieqts tisfimafed from annuat refirr+fiil 6l tt**a_dlrrI.-,ffiij_e"n,S;p.irt-do.x, and (dl aanual,data for l96Fig8i.'
-- T* beta'cstimatss {i+radsgeg-wati fu*= r.?:s (s,sgtr foir"*O.Igg tg.6o.
Y$lF -qn. es,timslsd pr€isu"r rtn"6:ffi1*.s3-.{}{ rps ribte i_ $,e fievelFo I9,$ pproeil. TJre aetuat .* p9fl'rrt,rri'i.g ,qi,$';iril#iHCH'war, tgSp.€ff.o.tlit, sgS:i$ $ill $ornrwhat toti hjgh (fh,ris,jitidffirilrg,,,il[,Jdni*A u*uii,titut ptetiun$, Neverqhetess,. t!d: tttofpp*nu* bsfrveee a $ of 1t$-,f,od';marker rerur,n of ,r j:3 is muiit ies gr*rJ"r it." *, amr-l"",xu illififfii.il(1,983i r€p@rr{ berween.f :gt.5 anUi h;*gJL**o,

ll 5t1U sgem* th_ar ihvesfigafion of the oUsirved,snBJI fi,,I,- premium in $he
ry{$S{ o{ f rtroi€, sfnsral; gpot pric"iW btoo"el'i.*tiihi$J;-drrnmhfu'9!1.it-ti?i;fibrJ but:sstiirxati", p,rob;,o-Fq t'n itirqet *t r*":*J fu dlflii-frltP.a"ranetc1,6 csa r€*.lllafui rurpn Oi ifr apai,6ir" ur*m4*;
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''tr#s1fti69 ffiffifr rF"t-trtis iry ojflqt ittumttrgdfr &r*ftfryiu*ir e@nee ivne**
ae ffi,i fi$ if is$ndt. {emmpfi atpde &rc Jiaver srr.ft} dcpfirrdeus€ ##smft*
esu# sremiugly di$rq sub$reflt'iary afiEctk *Sa creares ohtrircd soUurglternatu meut r6t{rn .eqfiBpllado.*al .$efhods tav+E*ruE[.r. ffiffirS bes"p#utritydif,,b'$ tr+yefid+dld'gotffulio, rsf,rdhir:hlf selidiaH'6'f.trdjifiF.,i*iw#n{h
et' rpF*iatffid p-dt'-,tfeIq rdttl_tnt w:t&t4ifi$ffi,'rEetds,$b;,

trQth$iti tbic makcs ft.ttle sf&r€n@' f{n sonxa 'etratlloex'eld il rsristr
.dependonce ery systemadeiilly w.kh, ise ilern Beftt .�rletrig*mift ttry.isbbdpuraaiodal re'tbod. ea'n,'be qeJUE4flCFsic[

rj€t' ttp snail ftm :Frenririrrb"..&s {tbh$.l*€d Sy rie affige,?rsri id ;fisffi"
,r4tflffi1of'r{fti6r{ilai{ E*}hfiit& f,ftd"}.*€vlyH*,E*s,Eiilq&ili#1rd &bffie freib,uy.*
arad.ltsJd,iiitraq $tuFr, dilfsr€rrcs ,b onlry about 7* iwffibgn* amum, ffor
I.96J,-8II ylhila ths re&olanBE6, anfl arithunUe;.fuirhods '6t"Uu* eirrual,
tetum, dlfremnoes wlth the s;wte stafu rrnd +ilue pari4fu,o4 urgr l4,pq-qEq6
The ,gariul $..4re"t1H iu rerq4u bntw*ps $e .{ffiftffir Aed,,!$fgeSf'
dgxtilsu. {il-wufll ls atotu $4 t4"9;t} Fercetrf 

't$irf^g. i-96" i,ff.4dilffi ,aM
o&'tlia{ons. ifr*thofls, Ead sfrpu-t rlr W. t per.ssnt ,r#i;qg the fury,'.ead{ioM
;ruethoil,,

the :annual srnall.lirrr, prcnrium is onfy margiralty pig4ifieangr.at. usFal
eignifie€{ce .tevels if &g*U rc{ilrns, arF .r!€F$wA "i* frp. brrt"+nri4iia
mqttfod
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