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Consensus Forecasts Of U.S. Interest Rates And Key Assumptions®

History Consensus Forecasts-Quarterly Avg.

--------- Average For Week End-------- ----Average For Month---- LatestQ [ 3Q 4Q 1Q 2Q 3Q 4Q

Interest Rates Aug. 21 Aug.14 Aug.7 July31 July June May 202009 | 2009 2009 2010 2010 2010 2010
Federal Funds Rate 0.16 0.17 0.18 0.15 0.16 0.21 0.18 0.18 02 02 02 04 07 11
Prime Rate 3.25 3.25 3.25 3.25 3.25 3.25 3.25 3.25 32 32 33 34 38 42
LIBOR, 3-mo. 0.44 0.45 0.47 0.49 0.52 0.62 0.82 0.85 06 06 06 08 11 15
Commercial Paper, 1-mo.  0.17 0.19 0.17 0.19 0.18 0.18 0.22 0.21 03 03 03 05 09 1.2
Treasury bill, 3-mo. 0.17 0.18 0.18 0.19 0.18 0.18 0.18 0.19 02 02 03 05 08 12
Treasury bill, 6-mo. 0.26 0.28 0.29 0.26 0.28 0.31 0.30 0.36 03 04 05 07 10 14
Treasury bill, 1 yr. 0.44 0.47 0.49 0.49 0.48 0.51 0.50 0.57 05 06 08 10 13 17
Treasury note, 2 yr. 1.05 1.16 1.23 1.14 1.02 1.18 0.93 1.01 11 12 14 16 19 23
Treasury note, 5 yr. 2.47 2.65 2.73 2.63 2.46 2.71 2.13 2.13 25 26 28 29 31 34
Treasury note, 10 yr. 3.48 3.67 3.77 3.67 3.56 3.72 3.29 3.16 36 37 39 40 42 44
Treasury note, 30 yr. 431 4.47 4.52 4.49 441 4.52 4.23 3.97 44 45 46 47 48 50
Corporate Aaa bond 5.24 5.34 5.34 5.40 541 5.61 5.54 5.50 54 55 56 56 57 58
Corporate Baa bond 6.56 6.62 6.71 6.91 7.09 7.50 8.06 8.10 70 70 70 70 71 72
State & Local bonds 4.58 4.65 4.65 4.69 4.72 4.81 4.56 4.85 47 48 48 48 49 50
Home mortgage rate 5.12 5.29 5.22 5.25 5.22 5.42 4.86 5.08 53 53 54 56 57 59
History Consensus Forecasts-Quarterly Avg.

3Q 4Q 1Q 2Q 3Q 4Q 1Q 2Q 30 4Q 1Q 2Q 3Q 4Q

Key Assumptions 2007 2007 2008 2008 2008 2008 2009 2009 (2009 2009 2010 2010 2010 2010
Major Currency Index 77.0 73.3 72.0 70.9 73.5 81.3 82.7 79.4 764 761 762 764 76.6 76.6
Real GDP 3.6 2.1 -0.7 15 -2.7 -5.4 -6.4 -1.0 23 23 24 28 27 28
GDP Price Index 1.6 23 1.9 1.8 4.0 0.1 1.9 0.0 15 14 14 15 16 17
Consumer Price Index 24 5.8 45 45 6.2 -8.3 -2.4 13 26 18 17 16 21 21

Individual panel members’ forecasts are on pages 4 through 9. Historical data for interest rates except LIBOR is from Federal Reserve Release (FRSR) H.15. LIBOR quotes avail-
able from The Wall Street Journal. Definitions reported here are same as those in FRSR H.15. Treasury yields are reported on a constant maturity basis. Historical data for the U.S.
Federal Reserve Board’s Major Currency Index is from FRSR H.10 and G.5. Historical data for Real GDP and GDP Chained Price Index are from the Bureau of Economic Analy-
sis (BEA). Consumer Price Index (CPI) history is from the Department of Labor’s Bureau of Labor Statistics (BLS).
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Illinois American Water Company
Derivation of Projected GDP Growth Rate

Nominal Nominal
GDP Chain-Type Real Gross Gross Gross

Price Index Domestic Domestic Domestic

(2000=1.000) Product Product Product

Growth

2006 1.167 11,295 13,178

2007 1.198 11,524 13,808 4.78%
2008 1.225 11,671 14,292 3.51%
2009 1.237 11,333 14,014 -1.95%
2010 1.243 11,599 14,422 2.91%
2011 1.258 12,025 15,128 4.90%
2012 1.274 12,428 15,831 4.65%
2013 1.297 12,811 16,610 4.92%
2014 1.324 13,139 17,398 4.74%
2015 1.354 13,451 18,208 4.66%
2016 1.385 13,785 19,086 4.82%
2017 1.417 14,157 20,053 5.07%
2018 1.450 14,565 21,119 5.32%
2019 1.484 14,976 22,231 5.27%
2020 1.521 15,398 23,428 5.38%
2021 1.560 15,790 24,636 5.16%
2022 1.600 16,193 25,906 5.16%
2023 1.638 16,620 27,226 5.10%
2024 1.675 17,066 28,588 5.00%
2025 1.711 17,548 30,017 5.00%
2026 1.746 18,022 31,469 4.84%
2027 1.782 18,480 32,938 4.67%
2028 1.820 18,929 34,451 4.59%
2029 1.858 19,386 36,015 4.54%
2030 1.896 19,875 37,687 4.64%
Year 11+ 4.92%
Year 6+ 4.95%

Source of Information: Energy Information Administration: Annual Energy Outlook 2009
with Projections to 2030 - April 2009 Table 20 Macroeconomic



lllinois - American Water Company, Inc.
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Docket No. 09-0319
ICC Staff Exhibit 4.0
Schedule 4.6

Correction of ICC Staff Witness McNally's DCF Cost of Common Equity Estimates

Company

American States Water Co.
Aqua America, Inc.
Artesian Resources
California Water Svc Group
Connecticut Water Svc, Inc.
Middlesex Water Co.

SJW Corp.

York Water Co.

Average

Company

Water Group
(1)
Estimate Using

5.62% as Stage 3
Growth Rate

American Electric Power Co.

FirstEnergy Corp.

Idacorp, Inc.

Pinnacle West Capital Corp.
Progress Energy, Inc.

Average

9.25 %

9.59
10.17

9.69
11.01
11.14
10.51

9.67

10.13 %

Utility Group
(1)
Estimate Using

5.62% as Stage 3
Growth Rate

10.85 %
11.16
10.12
13.14

12.21

11.49 %

@

Estimate Using
4.92% as Stage 3
Growth Rate

8.68 %
9.03
9.62
9.14
10.51
10.62
9.98

9.12

9.59 %

@

Estimate Using
4.92% as Stage 3

Growth Rate

10.33 %

10.64
9.57

12.67

11.73

10.99 %
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lllinois American Water Company

Correction of ICC Staff Witness McNally's Risk Premium Analysis (CAPM)

Risk Premium (CAPM) Cost of Equity Estimates

Risk- Cost of

Free Common
Proxy Group Rate (1) Beta Risk Premium Equity
Water Group 4.67% + 0.68 X (12.70% - 4.67%) 10.13%
Utility Group 4.67% + 0.69 X (12.70% - 4.67%) 10.21%

Notes: (1) Average forecast based upon six quarterly estimates of 30-year U.S. Treasury
Bonds (notes) per the consensus of nearly 50 economists reported in Blue
Chip Financial Forecasts dated September 1, 2009 (from Schedule 8.01R1).
The estimates are detailed below.

Third Quarter 2009 4.40%
Fourth Quarter 2009 4.50%
First Quarter 2010 4.60%
Second Quarter 2010 4.70%
Third Quarter 2010 4.80%
Fourth Quarter 2010 5.00%

Average 4.67%
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lllinois American Water Company
Market Capitalization of lllinois American Water Company and
ICC staff Witness McNally's Utility Group
1 2 3 4 5 6
Common Stock Shares Book Value per Total Common
Outstanding at Fiscal Share at Fiscal Equity at Fiscal Closing Stock Market-to-Book Market
Company Exchange Year End 2008 Year End 2008 (1) Year End 2008 Market Price (2) Ratio (3) Capitalization (4)
('millions ) ('millions ) ('millions )
lllinois American Water Company NA NA $ 306.127 (5) NA
ICC Staff Witness McNally's Utility Group 1199 % (6) $ 367.046
ICC Staff Witness McNally's Utility Group
American Electric Power Co. NYSE 426.321 $ 25.082 $ 10,693.000 $ 30.790 1228 % $ 13,126.424
FirstEnergyCorp. NYSE 307.000 26.980 8,283.000 44,710 165.7 13,725.970
Idacorp, Inc. NYSE 45.332 28.731 1,302.437 28.160 98.0 1,276.549
Pinnacle West Capital Corp. NYSE 100.948 34.136 3,445.979 39.030 1143 3,940.000
Progress Energy, Inc. NYSE 264.000 32.905 8,687.000 32.500 98.8 8,580.000
Average 228.720 $ 29.567 $ 6,482.283 $ 35.038 119.9 % $ 8,129.789

NA = Not Available

Notes: (1) Column 3/ Column 1.
(2) From ICC Staff Exhibit 4.0, Schedule 4.4.
(3) Column 4/ Column 2.
(4) Column 4 * Column 1.
(5) From lllinois American Water Company"s 2008 Annual Report to the Illinois Commerce Commission.
(6) The market-to-book ratio of lllinois American Water Company is assumed to be equal to the average market-to-book ratio of ICC Staff Witness
McNally's Utility Group.

(7) llinois American Water Company's common stock, if traded, would trade at a market-to-book ratio equal to the average market-to-book ratio of
ICC Staff Witness McNally's Utility Group, 119.9%, and lllinois American Water Company's market capitalization would therefore have been
$367.046 million. ($367.046 = $306.127 * 119.9%).

Source of Information: |-Metrix Database
Zacks.com
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Chapter /

Firm Size and Return

The Firm Size Phenomenon

One of the most remarkable discoveries of modern finance
is that of a relationship between firm size and return.
The relationship cuts across the entire size spectrum but
is most evident among smaller companies, which have
higher returns on average than larger ones. Many studies
have looked at the effect of firm size on return’ In this
chapter, the returns across the entire range of firm size
are examined.

Size and Liguidity )

Capitalization is not necessarily the underlying cause of
the higher returns for smaller companies. While smaller
companies are usually less liquid, with fewer shares traded
on any given day, not all companies of the same size have
the same liquidity. Stocks that are mare liquid have higher
valuations for the same cash flows because they have a
lower cost of capital and commensurately lower retums on
average. Stocks that are less liquid have a higher cost of
capital and higher returns on average.?

While it would be very useful to estimate the equity cost
of capital of companies that are not publicly traded, there
is not a direct measure of liquidity for these companies
because there are no public trades. Thus, there is usu-
ally no share tumnover, no bid/ask spreads, etc. in which
to measure liquidity. Even though liquidity is not directly
observable, capitalization is; thus the size premium can

serve as a partial measure of the increased cost of capital

of a less fiquid stock.

Size premiums presented in this book are measured from
publicly traded companies of various sizes and therefore do
not represent the full cost of capital for non-traded com-
panies. The valuation for a non-publicly traded company
should also reflect a discount for the very fact that it is not
traded. This would be an illiquidity discount and could be
applied to the valuation directly, or alternatively reflected
as an illiquidity premium in the cost of capital.

This chapter does not tell you how to estimate this incre-
mental illiquidity valuation discount (or cost of capital

Schedule 8.05R1
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illiquidity premium) that is not covered by the size premium.
At the end of this chapter, we show some empirical results
on the impact of liquidity on stock returns.

Construction of the Decile Portfolios

The portfolios used in this chapter are those created by
the Center for Research in Security Prices (CRSF) at the
University of Chicago's Graduate School of Business.
CRSP has refined the methodology of creating size-based
portfolios and has applied this methodology to the entire
universe of NYSE/AMEX/NASDAQ-listed securities going
back to 19286.

The New York Stock Exchange universe excludes closed-
end mutual funds, preferred stocks, real estate investment
trusts, foreign stocks, American Depository Receipts, unit
investment trusts, and Americus Trusts. All companies on
the NYSE are ranked by the combined market capitaliza-
tion of their eligible equity securities. The companies are
then split into 10 equally populated groups, or deciles.
Eligible companies traded on the American Stock Exchange
{AMEX) and the Nasdag National Market (NASDAQ) are
then assigned to the appropriate deciles according to their
capitalization in relation to the NYSE breakpoints. The
portfolios are rebalanced, using closing prices for the last
trading day of March, June, September, and December.
Securities added during the quarter are assigned to the
appropriate portfolio when two consecutive month-end
prices are available. If the final NYSE price of a secu-
ity that becomes delisted is a month-end price, then
that month's return is included in the quarterly return of
the security’s portfolio. When a month-end NYSE price is
missing, the month-end value of the security is derived
from merger terms, quotations on regional exchanges, and
other sources. If a month-end value still is not determined,
the last available daily price is used.

Base security returns are monthly holding period returns.
Ali distributions are added to the month-end prices, and
appropriate price adjustments are made to account for
stack splits and dividends. The return on a portfolio for one
month is calculated as the weighted average of the retums
for its individual stocks. Annual portfolio returns are calcu-
lated by compounding the monthly portfolio retums.

Morningstar
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Tahle 7-1: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ
Bounds, Size, and Composition

Historical Average Recent Decile Recent
Percentage Recent Market Percentage
of Tota! Number of Capitalization of Total
Decile Capitalization Compani {inTh ds) Capitalization
1-Largest 63.22 165 $8,530,554 64.89
2 ....... 13.96 175 1,682,132 12.80
7.56 183 804,806 6.12
4 472 189 540,900 41
5 3.24 N 408,557 3.12
6 2.39 243 342,820 2.61
7 1.75 319 283,476 2.16
8 1.30 393 241,137 1.83
g 1.02 603 181,013 1.38
10-Smallest 0.83 : 1626 128,780 0.98
Mid-Cap 3-5 15.52 583 - 1,755,263 13.35
Low-Cap 6-8 5.44 955 867,434 6.60
Micro-Cap 8-10 1.85 2229 309,793 2.38

Data from 1926-2008. Source: Calculated lor Derived) based on data from CASP US Stock Database and CRASP US Indices Database
©2008 Center for Research in Security Prices {CASP®), The University of Chicago Booth School of Business. Used with permission.

Historical average percentage of total capitalization shows the average, over the last 83 years, of the decile market
values as a percentage of the total NYSE/AMEX/NASDAQ calculated each month. Number of companies in deciles,
recent market capitafization of deciles and recent percentage of total capitalization are as of September 30, 2008.

Tahle 7-2: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ,
Largest Company and Its Market Capitalization by Decile

Recent Market

Capitalization
Decile {in Th ds) Company Name
1-Largest 465,651,938 Exxon Mobil Corp.
2 18,503,467 Waste Management Inc. Del
3 7,360,271 Reliant Energy Inc.
4 4,225,152 IMS Health inc.
5 2,785,538 Family Dollar Stores Inc.
6 1,848,961 Bally Technologies Inc.
7 1,197,133 Temple Inland Inc.
8 753,448 Kronos Worldwide Inc.
9 453,254 SWS Group Inc.
10-Smallest 218,533 Beazer Homes USA Inc.

Source: Calculated {or Derived) based on data from CRSP US Stock Database and CRSP US Indices Database ©2008 Center for
Research in Security Prices (CRSP®), The University of Chicago Booth School of Business. Used with permission.
Market capitalization and name of largest company in each decile as of September 30, 2008.

Size of the Deciles

Table 7-1 reveals that the top three deciles of the NYSE/
AMEX/NASDAQ account for most of the total market value
of its stocks. Nearly two-thirds of the market value is rep-
resented by the first decile, which currently consists of 165
stocks, while the smallest decile accounts for just aver one
percent of the market value. The data in the second column
of Table 7-1 are averages across all 83 years. Of course,
the proportion of market value represented by the various
deciles varies from year to year.

Schedule 8.05R1
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Columns three and four give recent figures on the number of
companiesand theirmarketcapitalization, presentinga snap-
shot of the structure of the deciles near the end of 2008.

Table 7-2 gives the current breskpoints that define the
composition of the NYSE/AMEX/NASDAQ size deciles.
The largest company and its market capitalization are
presented for each decile. Table 7-3 shows the historical
breakpoints for each of the three size groupings presented
throughout this chapter. Mid-cap stocks are defined here
as the aggregate of deciles 3-5. Based on the most recent
data (Table 7-2), companies within this mid-cap range
have market capitalizations at or below $7,360,271,000
but greater than $1,848,961,000. Low-cap stocks include
deciles 6-8 and currently include all companies in the
NYSE/AMEX/NASDAQ with market capitalizations at or
below $1,848,961,000 but greater than $453,254,000.
Micro-cap stocks include deciles 9-10 and include compa-
nies with market capitalizations at or below $453,254,000.
The market capitalization of the smallest company included
in the micro-capitalization group is currently $1,575,000.

Presentation of the Decile Data

Summary statistics of annual returns of the 10 deciles
over 1926-2008 are presented in Table 7-4. Note from
this exhibit that both the average return and the total risk,
or standard deviation of annual retums, tend to increase
as one moves from the largest decile to the smallest.
Furthermore, the serial correlations of returns are near
zero for all but the smallest deciles. Serial correlations
and their significance will be discussed in detail later in
this chapter.

a0 Chapter 7: Firm Size and Return
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Table 7-3
Size-Decile Portfolios of the NYSE/AMEX/NASDACQ
Largest and Smallest Company by Size Group
1926-1965

Capitalization of Largest Company (in Th ds) Capitalization of Company {in ds)
Date Mid-Cap Low-Cap Micro-Cap Mid-Cap tow-Cap Micro-Cap
{Sept 30} 35 68 9-10 3-5 68 9-10
1926 $60,103 $13,795 $4,213 $13,800 $4,263 $43
1927 64,820 14,491 4,415 14,522 4,450 65
1928 80,910 18,761 5074 18,788 5119 135
1928 103,054 24,328 5,862 24,480 5873 118
1930 66,750 12,818 3,359 13,050 3,369 30
1931 42,607 8,142 1,927 8,222 1,944 15
1932 12,212 2,208 468 2,223 468 19
1933 40,298 7.210 1,830 7,280 1,875 120
1934 38,019 6,638 1,673 6,669 1,691 63
1935 37,631 6,549 1,350 6,605 1,383 38
1936 46,963 11,505 2,754 11,526 2,800 98
1837 51,750 13,635 3,539 13,793 3,563 68
1938 35,019 8,372 2,195 8,400 2,200 80
1938 35,408 7478 1,818 7,500 1,854 75
1940 29,903 7,990 1,861 8,007 1,872 51
1941 30,362 8,318 2,086 8,336 2,087 72
1942 26,037 6,868 1,770 6,870 1,778 82
1943 42,721 11,403 3,847 11,475 3.903 395
1944 46,221 13,066 4812 13,068 4,820 309
1945 55,125 17,325 6,413 17,575 6,428 225
1946 77,784 24,192 10,149 24,189 10,168 828
1947 57,830 17,719 6,373 17,735 6,380 508
1948 67,238 19,632 7,329 19,651 7,348 683
1949 56,082 14,549 5,037 14,577 5,108 379
1950 66,143 18,675 6,225 18,700 6,243 303
1951 82,517 22,750 7,598 22,860 7,600 668
1952 95,636 25,405 8,428 25,452 8,480 480
1953 98,218 25,340 8,156 25,374 8,168 453
1954 125,834 29,707 8,488 28,791 8,502 483
1955 170,829 41,445 12,366 41,681 12,444 553
1956 183,792 46,805 13,524 45,886 13,623 1,122
1957 194,300 47,658 13,844 48,503 13,848 9725
1958 195,536 46,774 13,789 46,871 13,816 550
1959 256,283 64,110 19,548 64,221 19,701 1,804
1960 252,282 61,485 19,293 61,529 19,344 831
1961 298,261 77,983 23,562 77,896 23,613 2,455
1962 250,786 58,785 18,852 58,866 18,968 1,018
1963 308,803 71,846 23,927 71,971 24,058 296
1964 349,675 79,508 25,595 79,837 25,607 223
1965 365,675 84,600 28,483 85,065 28,543 250

Source: Calculated or Derived) based on data from CASP US Stock Database and CRSP US Indices Database ©2
The University of Chicago Booth School of Business. Used with permission.

008 Center for Research in Security Prices {CASP®),

2009 Thb © SBBI® Val

tion Yearhook

Morningstar
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Table 7-3 (Continued)

Size-Decile Portfolios of the NYSE/AMEX/NASDAQ
Largest and Smallest Company by Size Group

1956-2008

Capitalization of Largest Company (in Th ds} Capitalization of Smallest Company {in Thousands)
Date Mid-Cap Low-Cap Micro-Cap Mid-Cap tow-Cap Micro-Cap
{Sept 30) 3-5 6-8 §-10 3-5 58 9-10
1966 $403,137 $99,960 $34,884 $100,107 $34,966 $381
1967 459,438 118,988 42,188 119,635 42,237 381
19868 531,308 150,883 60,543 151,260 60,718 592
1969 518,485 146,792 54,353 147,311 54,503 2,118
1970 382,884 94,754 29,916 94,845 28,932 822
1971 551,690 - 147,426 45,570 147,810 45,571 865
1972 557,181 143,835 46,728 144,263 46,757 1,031
1973 431,354 96,658 28,352 96,710 28,430 561
1974 356,876 79,878 23,355 80,280 23,400 444
1975 477,054 102,313 30,353 103,283 30,394 540
1976 566,296 121,717 34,854 121,892 34,901 564
1577 584,577 139,196 40,700 138,620 40,765 513
1978 580,881 -164,093 47,827 164,455 48,038 830
1979 665,019 177,378 51,157 177,769 51,274 948
1980 762,195 199,312 50,486 198,315 50,544 549
1981 962,397 264,690 72,104 264,783 72,450 1,446
1982 770,517 210,301 55,336 210,830 55,423 1,060
1983 1,208,911 353,883 104,382 356,238 104,588 2,025
1984 1,075,436 315,965 91,004 316,103 91,195 2,093
1985 1,440,436 370,224 94,875 370,729 94,887 760
1986 1,857,621 449,015 110,617 449,462 110,953 706
1987 2,059,143 468,948 113,419 470,662 113,430 1,277
1988 1,957,926 421,340 94,448 421,675 94,573 636
1989 2,145,947 480,975 100,285 483,623 100,384 96
1980 21,27 474,065 93,750 474,477 93,780 132
1991 2,179 853 457,958 87,586 458,853 87,7133 278
1892 2,428,671 500,327 103,352 500,348 103,500 510
1993 2,705,192 603,588 137,105 607,449 137,137 602
1994 2,470,244 596,059 148,104 597,975 148,216 598
1995 2,769,938 647,210 155,386 647,253 155,532 89
1996 3,142,657 751,316 193,001 751,680 193,016 1,043
1997 3,484,440 813,923 228,800 814,355 229,068 585
1998 4,216,707 925,688 252,553 926,215 253,031 1,671
1999 4,251,741 875,308 220,397 875,582 220,456 1,502
2000 4,143,802 840,000 192,083 840,730 192,439 1,393
2001 5,156,315 1,108,224 265,734 1,108,959 265,736 443
2002 4,930,328 1,116,525 308,980 1,124,331 309,245 501
2003 4,744 580 1,163,369 328,060 1,163,423 379,529 332
2004 6,241,953 1,607,854 505,437 1,607,931 506,410 1,393
2005 7,187,244 1,728,888 586,393 1,728,364 587,243 1,079
2008 7,777,183 1,946,588 626,955 1,947,240 627,017 2247
2007 9,206,713 2,411,794 723,258 2,413,583 725,267 1,922
2008 7,360,271 1,848,961 453,254 1,848,950 453,398 1,575

Source: Calculated (or Derived) based on data from CRSP US Stock Database and CRSP US Indices Database ©200d Center for Research in Security Prices (CRSP®),

The University of Chicago Booth Sthoot of Business. Used with permission.
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Graph 7-1: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ
Wealth Indices of investments in Mid-, Low-, Micro-, and Total Capitalization Stocks
Index (Year-End 1925 = $1.00}

$20,000 -

$10,000

I
1825 35

Year-end o $8,920.43

Stocks: B Micro-Cap

Data from 1925-2008.

45
o $5,461.34

W Low-Cap

I T I "

55 65 75 85 95 2008
© $4,037.98 o $1,682.58
Mid-Cap B Total Capitalization

Graph 7-1 depicts the growth of one dollar invested in each
of three NYSE/AMEX/NASDAQ groups broken down into
mid-cap, low-cap, and micro-cap stocks. The index value
of the entire NYSE/AMEX/NASDAQ is also included. All
returns presented are value-weighted based on the market
capitalizations of the deciles contained in each subgroup.
The sheer magnitude of the size effect in some years is
noteworthy. While the largest stocks actually declined 9
percent in 1977, the smallest stocks rose more than 20
percent. A more extreme case occurred in the depression-
recovery year of 1933, when the difference between the
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first and tenth decile returns was far more substantial, with
the largest stocks rising 46 percent, and the smallest stocks .
rising 218 percent. This divergence in the performance of
small and large company stocks is a common occurrence.

Table 7-4: Size-Decile Portfolios of the NYSE/AMEX/NASDAQ
Summary Statistics of Annual Returns

Geometric  Arithmetic  Stendard  Serial
Decile Mean Mean Deviation  Conelation
1-Largest 8.9 108 19.48 0.08
2 101 125 22,33 0.04
3 10.4 131 23.88 -0.01
4 10.4 13.4 26,13 0.00
5 10.9 14.2 26.90 -0.02
6 10.9 14.5 27.59 0.04
7 10.8 14.8 29.82 0.02
8 1.0 16.0 34.44 0.06
] 1.1 16.6 36.70 0.05
10-Smallest 12.5 20.1 44,95 0.17
Mid Cap 10.5 13.4 2493 -0.01
Low Cap 10.8 14.9 29.41 0.04
Micro 11.6 17.7 39,16 0.08
NYSE/AMEX/ 94 11.4 20.53 0.04

NASDAQ Total Value
Weighted Index

Data from 1926-2008. Source: Calculated [or Derived) based on data from
CASP US Stock Database and CASP US Indices Database ©2008 Center
for Research in Security Prices (CASP®), The University of Chicago Booth
Schoo) of Business, Used with permissian.

Results are for quarterly re-ranking for the decites. The small company stock
summary statistics presented in earfier chapters comprise a re-ranking of the
portfolios every five years prior to 1982

Aspects of the Firm Size Effect

The firm size phenomenon is remarkable in several ways.
First, the greater risk of smal! stocks does not, in the con-
text of the capital asset pricing model (CAPM), fully account
for their higher returns over the long term. n the CAPM only
systematic, or beta risk, is rewarded; small company stocks
have had returns in excess of those implied by their betas.

Second, the calendar annual return differences between
small and large companies are serially correlated. This
suggests that past annual retums may be of some value
in predicting future annual returns. Such serial correlation,
or autocorrelation, is practically unknown in the market for
large stocks and in most other equity markets but is evident
in the size premia.

2008 Ibhotson® SBBI® Valuation Yearbook
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#Source: Calculated {or Derived) based
on data from CRSP US Stock Datsbase
and CRSP US Indices Database ©2003
Center for Research in Security Prices
{CRSP®), The University of Chicago
Booth School of Business, Used
with permission.

Table 7-5; Size-Decile Portfolios of the NYSE/AMEX/NASDAQ
Long-Term Beturns in Excess of CAPM

Actus! CAPM Size
Asith-  Return Return Premium
metic inExcess  inExcess  (Retumin
Mean  ofRiskiess  of Riskless Excess of
Return  Rate™ Rate! CAPM)
Decile Beta® (%) (%) (%) %)
1-Largest 0.91 10.75 5.56 5.81 -0.35
2 1.03 12.51 7.31 6.69 0.62
3 1.10 13.06 7.87 7.3 0.74
4 1.12 13.45 8.25 7.28 0.97
5 1.16 14.23 9.03 7.48 1.54
6 1.18 14.48 9.28 7.85 1.63
7 1.24 14.84 965 8.03 1.62
8 1.30 15.95 10.76 8.41 2.35
9 1.35 16.62 11.42 8.71 2.71

10-Smallest 1.41
Mid-Cap, 3-5 112
Low-Cap, 6-8 1.22
Micro-Cap, 9-10  1.36

20.13 14.93 8.12 5.81
13.37 8.18 124 0.94
14.86 9.66 182 1.74
17.72 1252 8.79 374

Data from 1926-2008.
*Betas are estimated from monthly returns in excess of the 30-day U.S. Treasury bill
total return, January 1926-December 2008.

**Historical riskless rate measured by the 83-year arithmetic mean income retum
p of 20-year g bonds {5.20).

1Calculated in the context of the CAPM by multiplying the equity risk premium by
beta, The equity risk premium is estimated by the arithmetic mean total retum of
the S&P 500 {11,67 percent) minus the arithmetic mean income return companent
of 20-year government bonds {5.20 percent} from 1825-2008.

Graph 7-2: Security Market Line Versus Size-Decile Portfoios of the
NYSE/AMEX/NASDAQ?

2

5 Riskless Rate

] ] I I I ] I I ]
g0 02 04 0.6 08 1.0 1.2 1.4 16
Beta
Data from 1926-2008.
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Third, the firm size effect is seasonal. For example, small
company stocks outperformed large company stocks in the
month of January in a large majority of the years. Such
predictability is surprising and suspicious in light of modern
capital market theory. These three aspects of the firm size
gffect—long-term returns in excess of systematic risk,
serial correlation, and seasonality—will be analyzed
thoroughly in the following sections.

Long-Term Returns in Excess of Systematic Risk

The capital asset pricing mode! (CAPM) does not fully
account for the higher retuns of small company stocks.
Table 7-5 shows the returns in excess of systematic risk
over the past B3 years for each decile of the NYSE/AMEX/
NASDAQ. Recall that the CAPM is expressed as follows:

kg =rg+(B s XERP)

Table 7-5 uses the CAPM to estimate the return in excess
of the riskless rate and compares this estimate 1o historical
performance. According to the CAPM, the expected return
on a security should consist of the riskless rate plus an
additional return to compensate for the systematic risk
of the security. The return in excess of the riskless rate is
estimated in the context of the CAPM by multiplying the
equity risk premium by B (beta). The equity risk premium
is the return that compensates investors for taking on risk
equal to the risk of the market as a whole (systematic risk).
Beta measures the extent to which a security or portfolio
is exposed to systematic risk. The beta of each decile indi-
cates the degree to which the decile’s return moves with
that of the overall market.

A beta greater than one indicates that the security or port-
folio has greater systematic risk than the market; according
to the CAPM equation, investors are compensated for
taking on this additional risk. Yet, Table 7-5 illustrates
that the smalier deciles have had returns that are not fully
explained by their higher betas. This return in excess of
that predicted by CAPM increases as one moves from the
largest companies in decile 1 to the smallest in decile 10.
The excess return is especially pronounced for micro-cap
stocks (deciles 8-10). This size-related phenomenon has
prompted a revision to the CAPM, which includes a size
premium. Chapter 4 presents this modified CAPM theory
and its application in more detail.
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Tahle 7-6: Size-Decile Portfolios 10a and 10b of the First, the recent number of companies and total decile mar-

NYSE/AMEX/NASDAC ket capitalization are presented. Then the largest company
Recent Market Capital- H P
Rezent Dol Market ballonof L. and its market capitalization are presented.
Number of Capitalization est Company Company
Declte C°‘;‘g;’"“ ;;‘;g‘g‘;a;:g é;‘gg’;;"g?ﬂ ga"‘e YN Breaking the smallest decile down lowers the significance
10a ,98U, ,933, eazer Homes U.S.A. inc. .
i 16 JE 472 545 T3 500,000 R P N of the results compared to results for the 10th decile taken

as a whole, however. The same holds true for comparing
the 10th decile with the Micro-Cap aggregation of the Sth
and 10th deciles. The more stocks included in a sample the
more significance can be placed on the results. While this
is nat as much of a factor with the recent years of data,

Note: These numbers may not aggregate to equal decile 10 figures,

Source: Calculated {or Derived) based on data from CRSP US Stock Database and CASP US Indices Database ©2009 Center
for Research in Security Prices (CRSP®), The University of Chicago Booth Schaol of Business. Used with permission.

Market capitalization and name of largest company in each decile as of September 38, 2008.

This phenomenon can also be viewed graphically, as
depicted in the Graph 7-2. The security market line is based
on the pure CAPM without adjustment for the size premi-
um. Based on the risk {or beta) of a security, the expected
return lies on the security market line. However, the actual
histaric returns for the smaller deciles of the NYSE/AMEX/
NASDAQ lie above the line, indicating that these deciles
have had returns in excess of that which is appropriate for
their systematic risk.

Further Analysis of the 10th Decile

The size premia presented thus far do a great deal to
explain the return due solely to size in publicly traded
companies. However, by splitting the 10th decile into two
size groupings we can get a closer look at the smallest
companies. This magnification of the smallest companies
will demonstrate whether the company size to size premia
relationship continues to hold true.

As previously discussed, the method for determining the size
groupings for size premia analysis was to take the stocks
traded on the NYSE and break them up into 10 deciles, after
which stocks traded on the AMEX and NASDAQ were allo-
cated into the same size groupings. This same methodology
was used to split the 10th decile into two parts: 10a and
10b, with 10b being the smaller of the two. This is equiva-
lent to breaking the stocks down into 20 size groupings,
with portfolios 19 and 20 representing 10a and 10b.

Table 7-7 shows that the pattern continues; as companies
get smaller their size premium increases. There is a notice-
able increase in size premium from 10a to 10b, which
can also be demonstrated visually in Graph 7-3. This can
be useful in valuing companies that are extremely small.
Table 7-6 presents the size, composition, and breakpoints
of deciles 10a and 10b.

these size premia are constructed with data back to 1926.
By breaking the 10th decile down into smaller components
we have cut the number of stocks included in each group-
ing. The change over time of the number of stocks included
in the 10th decile for the NYSE/AMEX/NASDAQ is present-
ed in Table 7-8. With fewer stocks included in the analysis
early on, there is a strong possibility that just a few stocks
can dominate the returns for those early years.

While the number of companies included in the 10th decile
for the early years of our analysis is low, it is not too low to
still draw meaningful results even when broken down into
subdivisions 10a and 10b: All things considered, size pre-
mia developed for deciles 10a and 10b are significant and
can be used in cost of capital analysis. These size premia
should greatly enhance the development of cost of capital
analysis for very small companies.

2009 Ibhotson® SBBI® Valuation Yearhook
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+Source: Calculated {or Derived) based
on data from CRSP US Stock Database
and CASP US Indices Database ©2008
Center for Resgarch in Security Prices
{CASP®), The University of Chicage
Booth Schoo! of Business. Used
with permission,
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Table 7-7: Long-Term Returns in Excess of CAPM Estimation for Decile
Portfolios of the NYSE/AMEX/NASDAQ, with 10th Decife Split

Table 7-8: Historical Number of Companies for NYSE/AMEX/NASDAQ
Decile 10

Realized Estimated ~ Size
Arith-  Return Return Premium
metic inExcess  inExcess  {Returnin
Mean  of Riskless of Riskless Excess of
Return  Rate*” Rate' CAPM}
Beta®  [%} 1%} [ (%)
1-Largest 0.91 10.75 5.56 591 -0.36
2z 1.03 1251 7.31 .69 0.62
3 1.10 13.06 7.87 7.13 0.74
4 112 13.45 8.25 7.28 0.97
5 1.16 14.23 9.03 7.49 1.54
8 1.18 14.48 9.28 7.65 1.63
7 1.24 1484 . 965 8.03 1.62
8 1.30 15.85 10.76 8.41 2.35
9 1.35 16.62 11.42 8.71 2.71
10a 1.42 18.49 13.28 9.19 411

10b-Smallest 138 2368 18.48 8.95 9.53
Mid-Cap, 3~5 112 1337 8.18 1.24 0.94

Sept. Number of Campanies
1926 52
1930 72
1940 78
1950 100
1960 109
1970 865
1980 685
1990 1814
2000 1,927
2005 1,748
2006 1,744
2007 1,775
2008 1,626

Source: Calculated {or Derived) based on data from CRSP US Stock Database and
CRSP US Indices Database ©2009 Center for Research in Security Prices {CRSP®},

Low-Cap, 6-8 1.22 1486 9.66 7.82 174
Micro-Cap, 8-10 136 17.72 1252~ 879 374

Data from 19262008, Sowrce; Caleutated {or Derived) based on data from CRSP
US Stock Database and CRSP US Indices Database ©2008 Center for Research in
Security Prices [CRSP®), The University of Chicago Booth School of Business. Used
with permission.

*Betas are estimated from monthly portfolio total returns in excess of the 30-day
.S, Treasury bill total return versus the S&P 500 total retums in excess of the
30-day U.S. Treasury bill, January 1926-December 2008 .

**Historical riskless rate is measured by the 83-year arithmetic mean income return
of 20-year g bonds (5.20 percent).

o

tCalculated in the context of the CAPM by multiplying the equity risk premium by
beta. The equity risk premium is estimated by the arithmetic mean total return of
the S&P 500 {1167 percent} minus the arithmetic mean income return component
of 20-year government bonds (5.20 percent) from 19262008,

Graph 7-3; Security Market Line versus Size-Decile Portfolios of the
NYSE/AMEX/NASDAQ, with 10th Decile Split*

.......................................................... e eoereen-
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Beta
Uata from 1926-2008.

The University of Chicago Booth School of Business. Used with pertaission.

*The fewest number of companies was 49 in March, 1928

Alternative Methods of Calculating the Size Premia
The size premia estimation method presented above makes
several assumptions with respect to the market bench-
mark and the measurement of beta. The impact of these
assumptions can best be examined by looking at some
alternatives. In this section we will examine the impact on
thé size premia of using a different market benchmark for
estimating the equity risk premia and beta. We will also
examine the effect on the size premia study of using sum
beta or an annual beta.®

Changing the Market Benchmark

In the original size premia study, the S&P 500 is used as
the market benchmark in the calculation of the realized
historical equity risk premium and of each size group's
beta. The NYSE total value-weighted index is a comman
alternative market benchmark used to calculate beta. Table
7-9 uses this market benchmark in the calculation of beta.
In order to isolate the size effect, we require an equity risk
premium based on a large company stock benchmark. The
NYSE deciles 1-2 large company index offers a mutually
exclusive set of portfolios for the analysis of the smaller
company groups: mid-cap deciles 3-5, low-cap deciles
6-8, and micro-cap deciles 3-10. The size premia analyses
using these benchmarks are summarized in Table 7-8 and
depicted graphically in Graph 7-4.
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Table 7-8; Long-Term Retumns i Excess of CAPM Estimation for Decile
Portfolios of the NYSE/AMEX/NASDAQ, with NYSE Market Benchmarks

Realized

Estimated  She

Arith-  Beturn Return Premium
metic in Excess infxcess  (Returniin
Mean  of Riskless  of Riskless Excess of
Return  Rate*" Rate’ CAPM)
Beta® (%) (%) (%} {%)

1-Largest 0.98 10.75 5.56 5.72 -0.16

2 1.1 12.51 7.31 6.45 0.86

3 1.18 13.06 7.87 6.81 1.05

4 1.20 13.45 8.25 6.97 1.28

5 1.23 14.23 9.03 7.4 1.88

6 1.26 14.48 9.28 7.28 2.00

7 1.32 14.84 9.65 7.63 2.01

8 138 1595 10.76 8.00 2.76

] ) 142 16.62 1142 8.25 3.7

10-Smallest 1.48
Mid-Cap, 3-5 1.19
Low-Cap, 6-8 1.30
Micro-Cap, 9-10  1.43

2013 14.93 8.60 6.33
13.37 8.18 6.92 1.26
14.86 9.66 1.54 212
17.72 1252 8.32 421

Data from 1926-2008, Source; Calculated {or Derived) based on data from CRSP
US Stock Database and CRSP US Indices Database ©2008 Center for Research in
Security Prices (CRSP®}, The University of Chicago Booth School of Business. Used
with permission,

*Betas are estimated from menthly portiolio total retums in excess of the 30-day
U.S. Treasury bill total return versus the S&P 500 total retums in excess of the
30-day U.S. Treasury bill, January 1926--December 2008 .

= «Historical riskless rate is measured by the 83-year arithmetic mean income retum
component of 20-year govemment bonds (5.20 percent).

+Calculated in the context of the CAPM by multiplying the equity risk premium by
beta, The equity risk premium is estimated by the arithmetic mean total return of
the S&P 500 {11.67 percent} minus the arithmetic mean income return component
of 20-year government bonds (5.20 percent) from 19262008,

Graph 7-4: Security Market Line versus Size-Decile Portfolios of the
NYSE/AMEX/NASDAQ, with NYSE Market Benchmarks*
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Data from 1926-2008.
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For the entire period analyzed, 1926-2008, the betas
obtained using the NYSE total value-weighted index are
higher than those obtained using the S&P 500. Since
smaller companies had higher betas using the NYSE bench-
mark, one would expect the size premia to shrink. However,
as was illustrated in Chapter 5, the equity risk premium
calculated using the NYSE deciles 1-2 benchmark results
in a value of 5.80, as opposed to 6.47 when using the S&P
500. The effect of the higher betas and lower equity risk
premium cancel each other out, and the resulting size
premia in Table 7-9 are slightly higher than those resulting
from the original study.

Measuring Beta with Sum Beta

The sum beta method attempts to provide a better measure
of beta for small stacks by taking into account their lagged
price reaction to movements in the market. [See Chapter
6.] Table 7-10 shows that using this method of beta esti-
mation results in larger betas for the smaller size deciles
of the NYSE/AMEX/NASDAQ while those of the larger
size deciles remain relatively stable. From these results,
it appears that the sum beta method corrects for possible
errors that are made when estimating small company betas
without adjusting for the lagged price reaction of small
stocks. However, the sum beta, when applied to the CAPM,
still does not account for all of the returns in excess of the
riskless rate historically found for small stocks. Table 7-10
demonstrates that a size premium is still necessary to esti-
mate the expected returns using sum beta in conjunction
with the CAPM, though the premium is smaller than that
needed when using the typical calculation of beta.

Graph 7-5 compares the 10 deciles of the NYSE/AMEX/
NASDAQ to the security market line. There are two sets
of decile portfolios—one set is plotted using the single
variable regression method of calculating beta, as in Graph
7-2, and the second set uses the sum beta method. The
portfolios plotted using sum beta more closely resemble
the security market line. Again, this demonstrates that the
sum beta method resuits in the desired effect: a higher
estimate of returns for small companies. Yet the smaller
portfolios still lie above the security market line, indicating
that an additional premium may be required.
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lllinois American Water Company
Numerical Assignment for
Moody's and Standard & Poor's Bond Ratings,
Standard & Poor’s Credit Ratings, and
Standard & Poor’s Business and Financial Risk Profiles
Moody's Numerical Standard & Poor's
Bond Rating Bond Weighting Bond / Credit Rating
Aaa 1 AAA
Aal 2 AA+
Aa2 3 AA
Aa3 4 AA-
Al 5 A+
A2 6 A
A3 7 A-
Baal 8 BBB+
Baa2 9 BBB
Baa3 10 BBB-
Bal 11 BB+
Ba2 12 BB
Ba3 13 BB-
Standard & Poor’s
Business Numerical Financial Numerical
Risk Profile Weighting Risk Profile Weighting
Excellent 1 Minimal 1
Strong 2 Modest 2
Satisfactory 3 Intermediate 3
Fair 4 Significant 4
Weak 5 Aggressive 5
Vulnerable 6 Highly Leveraged 6



Date
Sep-89
Oct-89
Nov-89
Dec-89
Jan-90
Feb-90
Mar-90
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lllinois American Water Company

Yields on Moody's A and Baa Rated Public Utility Bonds
and Aaa Rated Corporate Bonds Since September 1989
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Spread Spread
between Between Aaa Spread between
Aaa Corporate Moody's A PU Moody's Baa Aaav A PU v Baa PU A and Baa PU
Bonds Bonds PU Bonds Bonds Bonds Bonds
9.01% 9.58% 9.70% 0.57% 0.69% 0.12%
8.92% 9.54% 9.64% 0.62% 0.72% 0.10%
8.89% 9.51% 9.64% 0.62% 0.75% 0.13%
8.86% 9.44% 9.60% 0.58% 0.74% 0.16%
8.99% 9.56% 9.74% 0.57% 0.75% 0.18%
9.22% 9.76% 9.96% 0.54% 0.74% 0.20%
9.37% 9.85% 10.06% 0.48% 0.69% 0.21%
9.46% 9.92% 10.13% 0.46% 0.67% 0.21%
9.47% 10.00% 10.16% 0.53% 0.69% 0.16%
9.26% 9.80% 9.96% 0.54% 0.70% 0.16%
9.24% 9.75% 9.92% 0.51% 0.68% 0.17%
9.41% 9.92% 10.12% 0.51% 0.71% 0.20%
9.56% 10.12% 10.32% 0.56% 0.76% 0.20%
9.53% 10.05% 10.28% 0.52% 0.75% 0.23%
9.30% 9.90% 10.12% 0.60% 0.82% 0.22%
9.05% 9.73% 9.96% 0.68% 0.91% 0.23%
9.04% 9.71% 9.96% 0.67% 0.92% 0.25%
8.83% 9.47% 9.68% 0.64% 0.85% 0.21%
8.93% 9.55% 9.74% 0.62% 0.81% 0.19%
8.86% 9.46% 9.64% 0.60% 0.78% 0.18%
8.86% 9.44% 9.64% 0.58% 0.78% 0.20%
9.01% 9.59% 9.79% 0.58% 0.78% 0.20%
9.00% 9.55% 9.69% 0.55% 0.69% 0.14%
8.75% 9.29% 9.47% 0.54% 0.72% 0.18%
8.61% 9.16% 9.34% 0.55% 0.73% 0.18%
8.55% 9.12% 9.32% 0.57% 0.77% 0.20%
8.48% 9.05% 9.28% 0.57% 0.80% 0.23%
8.31% 8.88% 9.07% 0.57% 0.76% 0.19%
8.20% 8.84% 8.98% 0.64% 0.78% 0.14%
8.29% 8.93% 9.09% 0.64% 0.80% 0.16%
8.35% 8.97% 9.16% 0.62% 0.81% 0.19%
8.33% 8.93% 9.11% 0.60% 0.78% 0.18%
8.28% 8.87% 9.01% 0.59% 0.73% 0.14%
8.22% 8.78% 8.90% 0.56% 0.68% 0.12%
8.07% 8.57% 8.69% 0.50% 0.62% 0.12%
7.95% 8.44% 8.58% 0.49% 0.63% 0.14%
7.92% 8.40% 8.54% 0.48% 0.62% 0.14%
7.99% 8.54% 8.76% 0.55% 0.77% 0.22%
8.10% 8.63% 8.86% 0.53% 0.76% 0.23%
7.98% 8.43% 8.69% 0.45% 0.71% 0.26%
7.91% 8.27% 8.57% 0.36% 0.66% 0.30%
7.71% 8.04% 8.31% 0.33% 0.60% 0.27%
7.58% 7.90% 8.10% 0.32% 0.52% 0.20%
7.46% 7.81% 8.11% 0.35% 0.65% 0.30%
7.43% 7.86% 8.18% 0.43% 0.75% 0.32%
7.33% 7.75% 8.05% 0.42% 0.72% 0.30%
7.17% 7.54% 7.93% 0.37% 0.76% 0.39%
6.85% 7.25% 7.59% 0.40% 0.74% 0.34%
6.66% 7.04% 7.35% 0.38% 0.69% 0.31%
6.67% 7.03% 7.27% 0.36% 0.60% 0.24%
6.93% 7.30% 7.69% 0.37% 0.76% 0.39%
6.93% 7.34% 7.73% 0.41% 0.80% 0.39%
6.92% 7.33% 7.66% 0.41% 0.74% 0.33%
7.08% 7.47% 7.76% 0.39% 0.68% 0.29%
7.48% 7.47% 7.76% -0.01% 0.28% 0.29%
7.88% 7.85% 8.11% -0.03% 0.23% 0.26%
7.99% 8.33% 8.61% 0.34% 0.62% 0.28%
7.97% 8.31% 8.64% 0.34% 0.67% 0.33%
8.11% 8.47% 8.80% 0.36% 0.69% 0.33%
8.07% 8.41% 8.74% 0.34% 0.67% 0.33%
8.34% 8.64% 8.98% 0.30% 0.64% 0.34%
8.57% 8.86% 9.24% 0.29% 0.67% 0.38%
8.68% 8.98% 9.35% 0.30% 0.67% 0.37%
8.46% 8.76% 9.16% 0.30% 0.70% 0.40%
8.46% 8.73% 9.15% 0.27% 0.69% 0.42%
8.26% 8.52% 8.93% 0.26% 0.67% 0.41%
8.12% 8.37% 8.78% 0.25% 0.66% 0.41%
8.03% 8.27% 8.67% 0.24% 0.64% 0.40%
7.65% 7.91% 8.30% 0.26% 0.65% 0.39%
7.30% 7.60% 8.01% 0.30% 0.71% 0.41%
7.41% 7.70% 8.11% 0.29% 0.70% 0.41%
7.57% 7.83% 8.24% 0.26% 0.67% 0.41%
7.32% 7.62% 7.98% 0.30% 0.66% 0.36%
7.12% 7.46% 7.82% 0.34% 0.70% 0.36%
7.02% 7.43% 7.81% 0.41% 0.79% 0.38%
6.82% 7.23% 7.63% 0.41% 0.81% 0.40%
6.81% 7.22% 7.64% 0.41% 0.83% 0.42%
6.99% 7.37% 7.78% 0.38% 0.79% 0.41%
7.35% 7.73% 8.15% 0.38% 0.80% 0.42%
7.50% 7.89% 8.32% 0.39% 0.82% 0.43%
7.62% 7.98% 8.45% 0.36% 0.83% 0.47%
7.71% 8.06% 8.51% 0.35% 0.80% 0.45%
7.65% 8.02% 8.44% 0.37% 0.79% 0.42%
7.46% 7.84% 8.25% 0.38% 0.79% 0.41%
7.66% 8.01% 8.41% 0.35% 0.75% 0.40%
7.39% 1.77% 8.15% 0.38% 0.76% 0.38%
7.10% 7.49% 7.87% 0.39% 0.77% 0.38%
7.20% 7.59% 7.98% 0.39% 0.78% 0.39%
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Spread Spread
between Between Aaa Spread between
Aaa Corporate Moody's A PU Moody's Baa Aaav A PU v Baa PU A and Baa PU
Bonds Bonds PU Bonds Bonds Bonds Bonds
7.42% 7.77% 8.18% 0.35% 0.76% 0.41%
7.31% 7.64% 8.02% 0.33% 0.71% 0.38%
7.55% 7.87% 8.26% 0.32% 0.71% 0.39%
7.73% 8.03% 8.42% 0.30% 0.69% 0.39%
7.58% 7.89% 8.28% 0.31% 0.70% 0.39%
7.41% 7.72% 8.12% 0.31% 0.71% 0.40%
7.14% 7.48% 7.87% 0.34% 0.73% 0.39%
7.22% 7.51% 7.93% 0.29% 0.71% 0.42%
7.15% 7.47% 7.79% 0.32% 0.64% 0.32%
7.00% 7.35% 7.67% 0.35% 0.67% 0.32%
6.87% 7.25% 7.49% 0.38% 0.62% 0.24%
6.76% 7.16% 7.41% 0.40% 0.65% 0.25%
6.61% 7.05% 7.28% 0.44% 0.67% 0.23%
6.67% 7.12% 7.36% 0.45% 0.69% 0.24%
6.72% 7.16% 7.37% 0.44% 0.65% 0.21%
6.69% 7.16% 7.37% 0.47% 0.68% 0.21%
6.69% 7.16% 7.34% 0.47% 0.65% 0.18%
6.53% 7.03% 7.21% 0.50% 0.68% 0.18%
6.55% 7.03% 7.23% 0.48% 0.68% 0.20%
6.52% 7.00% 7.20% 0.48% 0.68% 0.20%
6.40% 6.93% 7.13% 0.53% 0.73% 0.20%
6.37% 6.96% 7.13% 0.59% 0.76% 0.17%
6.41% 7.03% 7.31% 0.62% 0.90% 0.28%
6.22% 6.91% 7.24% 0.69% 1.02% 0.33%
6.24% 6.97% 7.30% 0.73% 1.06% 0.33%
6.40% 7.09% 7.41% 0.69% 1.01% 0.32%
6.62% 7.26% 7.55% 0.64% 0.93% 0.29%
6.64% 7.22% 7.51% 0.58% 0.87% 0.29%
6.93% 7.47% 7.74% 0.54% 0.81% 0.27%
7.23% 7.74% 8.03% 0.51% 0.80% 0.29%
7.19% 7.71% 7.97% 0.52% 0.78% 0.26%
7.40% 7.91% 8.16% 0.51% 0.76% 0.25%
7.39% 7.93% 8.19% 0.54% 0.80% 0.26%
7.55% 8.06% 8.32% 0.51% 0.77% 0.26%
7.36% 7.94% 8.12% 0.58% 0.76% 0.18%
7.55% 8.14% 8.28% 0.59% 0.73% 0.14%
7.78% 8.35% 8.40% 0.57% 0.62% 0.05%
7.68% 8.25% 8.33% 0.57% 0.65% 0.08%
7.68% 8.28% 8.40% 0.60% 0.72% 0.12%
7.64% 8.29% 8.40% 0.65% 0.76% 0.11%
7.99% 8.70% 8.86% 0.71% 0.87% 0.16%
7.67% 8.36% 8.47% 0.69% 0.80% 0.11%
7.65% 8.25% 8.33% 0.60% 0.68% 0.08%
7.55% 8.13% 8.25% 0.58% 0.70% 0.12%
7.62% 8.23% 8.32% 0.61% 0.70% 0.09%
7.55% 8.14% 8.29% 0.59% 0.74% 0.15%
7.45% 8.11% 8.25% 0.66% 0.80% 0.14%
7.21% 7.84% 8.01% 0.63% 0.80% 0.17%
7.15% 7.80% 7.99% 0.65% 0.84% 0.19%
7.10% 7.74% 7.94% 0.64% 0.84% 0.20%
6.98% 7.68% 7.85% 0.70% 0.87% 0.17%
7.20% 7.94% 8.06% 0.74% 0.86% 0.12%
7.29% 7.99% 8.11% 0.70% 0.82% 0.12%
7.18% 7.85% 8.02% 0.67% 0.84% 0.17%
7.13% 7.78% 8.05% 0.65% 0.92% 0.27%
7.02% 7.59% 7.95% 0.57% 0.93% 0.36%
7.17% 7.75% 8.12% 0.58% 0.95% 0.37%
7.03% 7.63% 8.02% 0.60% 0.99% 0.39%
6.97% 7.57% 7.96% 0.60% 0.99% 0.39%
6.77% 7.83% 8.27% 1.06% 1.50% 0.44%
6.55% 7.66% 8.13% 1.11% 1.58% 0.47%
6.51% 7.54% 8.18% 1.03% 1.67% 0.64%
6.81% 7.76% 8.32% 0.95% 1.51% 0.56%
6.76% 7.57% 8.26% 0.81% 1.50% 0.69%
6.75% 7.52% 8.33% 0.77% 1.58% 0.81%
6.63% 7.42% 8.26% 0.79% 1.63% 0.84%
6.53% 7.31% 8.07% 0.78% 1.54% 0.76%
6.37% 7.17% 7.74% 0.80% 1.37% 0.57%
6.15% 7.08% 7.62% 0.93% 1.47% 0.54%
6.32% 7.23% 8.00% 0.91% 1.68% 0.77%
6.31% 7.14% 7.76% 0.83% 1.45% 0.62%
6.21% 7.07% 7.61% 0.86% 1.40% 0.54%
6.17% 7.06% 7.47% 0.89% 1.30% 0.41%
5.95% 6.93% 7.17% 0.98% 1.22% 0.24%



Schedule 8.07R1

Page 3 of 3
llinois American Water Company
Yields on Moody's A and Baa Rated Public Utility Bonds
and Aaa Rated Corporate Bonds Since September 1989
Spread Spread
between Between Aaa Spread between
Aaa Corporate Moody's A PU Moody's Baa Aaav A PU v Baa PU A and Baa PU

Date Bonds Bonds PU Bonds Bonds Bonds Bonds
Mar-03 5.89% 6.79% 7.05% 0.90% 1.16% 0.26%
Apr-03 5.74% 6.64% 6.94% 0.90% 1.20% 0.30%
May-03 5.22% 6.36% 6.47% 1.14% 1.25% 0.11%
Jun-03 4.97% 6.21% 6.30% 1.24% 1.33% 0.09%
Jul-03 5.49% 6.57% 6.67% 1.08% 1.18% 0.10%
Aug-03 5.88% 6.78% 7.08% 0.90% 1.20% 0.30%
Sep-03 5.72% 6.56% 6.87% 0.84% 1.15% 0.31%
Oct-03 5.70% 6.43% 6.79% 0.73% 1.09% 0.36%
Nov-03 5.65% 6.37% 6.69% 0.72% 1.04% 0.32%
Dec-03 5.62% 6.27% 6.61% 0.65% 0.99% 0.34%
Jan-04 5.54% 6.15% 6.47% 0.61% 0.93% 0.32%
Feb-04 5.50% 6.15% 6.28% 0.65% 0.78% 0.13%
Mar-04 5.33% 5.97% 6.12% 0.64% 0.79% 0.15%
Apr-04 5.73% 6.35% 6.46% 0.62% 0.73% 0.11%
May-04 6.04% 6.62% 6.75% 0.58% 0.71% 0.13%
Jun-04 6.01% 6.46% 6.84% 0.45% 0.83% 0.38%
Jul-04 5.82% 6.27% 6.67% 0.45% 0.85% 0.40%
Aug-04 5.65% 6.14% 6.45% 0.49% 0.80% 0.31%
Sep-04 5.46% 5.98% 6.27% 0.52% 0.81% 0.29%
Oct-04 5.47% 5.94% 6.17% 0.47% 0.70% 0.23%
Nov-04 5.52% 5.97% 6.16% 0.45% 0.64% 0.19%
Dec-04 5.47% 5.92% 6.10% 0.45% 0.63% 0.18%
Jan-05 5.36% 5.78% 5.95% 0.42% 0.59% 0.17%
Feb-05 5.20% 5.61% 5.76% 0.41% 0.56% 0.15%
Mar-05 5.40% 5.83% 6.01% 0.43% 0.61% 0.18%
Apr-05 5.33% 5.64% 5.95% 0.31% 0.62% 0.31%
May-05 5.15% 5.53% 5.88% 0.38% 0.73% 0.35%
Jun-05 4.96% 5.40% 5.70% 0.44% 0.74% 0.30%
Jul-05 5.06% 5.51% 5.80% 0.45% 0.74% 0.29%
Aug-05 5.09% 5.50% 5.81% 0.41% 0.72% 0.31%
Sep-05 5.13% 5.52% 5.83% 0.39% 0.70% 0.31%
Oct-05 5.35% 5.79% 6.08% 0.44% 0.73% 0.29%
Nov-05 5.42% 5.88% 6.19% 0.46% 0.77% 0.31%
Dec-05 5.37% 5.80% 6.14% 0.43% 0.77% 0.34%
Jan-06 5.29% 5.75% 6.06% 0.46% 0.77% 0.31%
Feb-06 5.35% 5.82% 6.11% 0.47% 0.76% 0.29%
Mar-06 5.53% 5.98% 6.26% 0.45% 0.73% 0.28%
Apr-06 5.84% 6.29% 6.54% 0.45% 0.70% 0.25%
May-06 5.95% 6.42% 6.59% 0.47% 0.64% 0.17%
Jun-06 5.89% 6.40% 6.61% 0.51% 0.72% 0.21%
Jul-06 5.85% 6.37% 6.61% 0.52% 0.76% 0.24%
Aug-06 5.68% 6.20% 6.43% 0.52% 0.75% 0.23%
Sep-06 5.51% 6.00% 6.26% 0.49% 0.75% 0.26%
Oct-06 5.51% 5.98% 6.24% 0.47% 0.73% 0.26%
Nov-06 5.33% 5.80% 6.04% 0.47% 0.71% 0.24%
Dec-06 5.32% 5.81% 6.05% 0.49% 0.73% 0.24%
Jan-07 5.40% 5.96% 6.16% 0.56% 0.76% 0.20%
Feb-07 5.39% 5.90% 6.10% 0.51% 0.71% 0.20%
Mar-07 5.30% 5.85% 6.10% 0.55% 0.80% 0.25%
Apr-07 5.47% 5.97% 6.24% 0.50% 0.77% 0.27%
May-07 5.47% 5.99% 6.23% 0.52% 0.76% 0.24%
Jun-07 5.79% 6.30% 6.54% 0.51% 0.75% 0.24%
Jul-07 5.73% 6.25% 6.49% 0.52% 0.76% 0.24%
Aug-07 5.79% 6.24% 6.51% 0.45% 0.72% 0.27%
Sep-07 5.74% 6.18% 6.45% 0.44% 0.71% 0.27%
Oct-07 5.66% 6.11% 6.36% 0.45% 0.70% 0.25%
Nov-07 5.44% 5.97% 6.27% 0.53% 0.83% 0.30%
Dec-07 5.49% 6.16% 6.51% 0.67% 1.02% 0.35%
Jan-08 5.33% 6.02% 6.35% 0.69% 1.02% 0.33%
Feb-08 5.53% 6.21% 6.60% 0.68% 1.07% 0.39%
Mar-08 5.51% 6.21% 6.68% 0.70% 1.17% 0.47%
Apr-08 5.55% 6.29% 6.81% 0.74% 1.26% 0.52%
May-08 5.57% 6.27% 6.79% 0.70% 1.22% 0.52%
Jun-08 5.68% 6.38% 6.93% 0.70% 1.25% 0.55%
Jul-08 5.67% 6.40% 6.97% 0.73% 1.30% 0.57%
Aug-08 5.64% 6.37% 6.98% 0.73% 1.34% 0.61%
Sep-08 5.65% 6.49% 7.15% 0.84% 1.50% 0.66%
Oct-08 6.28% 7.56% 8.58% 1.28% 2.30% 1.02%
Nov-08 6.12% 7.20% 8.98% 1.08% 2.86% 1.78%
Dec-08 5.05% 6.54% 8.13% 1.49% 3.08% 1.59%
Jan-09 5.05% 6.39% 7.90% 1.34% 2.85% 1.51%
Feb-09 5.27% 6.30% 7.74% 1.03% 2.47% 1.44%
Mar-09 5.50% 6.42% 8.00% 0.92% 2.50% 1.58%
Apr-09 5.39% 6.48% 8.03% 1.09% 2.64% 1.55%
May-09 5.54% 6.49% 7.76% 0.95% 2.22% 1.27%
Jun-09 5.61% 6.20% 7.30% 0.59% 1.69% 1.10%
Jul-09 5.41% 5.97% 6.87% 0.56% 1.46% 0.90%
Aug-09 5.26% 5.71% 6.36% 0.45% 1.10% 0.65%
Average 6.91% 7.47% 7.81% 0.56% 0.90% 0.34%
Median 6.95% 7.48% 7.96% 0.52% 0.76% 0.29%

Source of Information:
S&P Public Utility Index and Moody's Public Utility Bond Average Annual Yields 1928-2009, (AUS Consultants - Utility Services, 2009).
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The Equity Premium
EUGENE F. FAMA and KENNETH R. FRENCH*

ABSTRACT

We estimate the equity premium using dividend and earnings growth rates to
measure the expected rate of capital gain. Our estimates for 1951 to 2000, 2.55
percent and 4.32 percent, are much lower than the equity premium produced by
the average stock return, 7.43 percent. Our evidence suggests that the high aver-
age return for 1951 to 2000 is due to a decline in discount rates that produces a
large unexpected capital gain. Qur main conclusion is that the average stock re-
turn of the last half-century is a lot higher than expected.

THE EQUITY PREMIUM—the difference between the expected return on the mar-
ket portfolio of common stocks and the risk-free interest rate—is important
in portfolic allocation decisions, estimates of the cost of capital, the debate
about the advantages of investing Social Security funds in stocks, and many
other applications. The average return on a broad portfolio of stocks is typ-
ically used to estimate the expected market return. The average real return
for 1872 to 2000 on the S&P index (a common proxy for the market portfolio,
also used here) is 8.81 percent per year. The average real return on six-
month commercial paper (a proxy for the risk-free interest rate) is 3.24 per-
cent. This large spread (5.57 percent) between the average stock return and
the interest rate is the source of the so-called equity premium puzzle: Stock
returns seem too high given the observed volatility of consumption (Mehra
and Prescott (1985)).

We use fundamentals (dividends and earnings) to estimate the expected
stock return. Along with other evidence, the expected return estimates from
fundamentals help us judge whether the realized average return is high or
low relative to the expected value.

The logic of our approach is straightforward. The average stock return is
" the average dividend yield plus the average rate of capital gain:

A(R,) = A(D,/P;-;) + A(GP), 1)

* Fama is from the University of Chicago and French is from Dartmouth College. The com-
ments of John Campbell, John Cochrane, Kent Daniel, John Heaton, Jay Ritter, Andrei Shleifer,
Rex Sinquefield, Tuomo Vuolteenaho, Paul Zarowin, and seminar participants at Boston Col-
lege, Dartmouth College, the NBER, Purdue University, the University of Chicago, and Wash-

ington University have been helpful. Richard Green (the editor) and the two referees get special
thanks.
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where D, is the dividend for year ¢, P,_; is the price at the end of year ¢t — 1,
GP, = (P, — P,_,)/P,_ is the rate of capital gain, and A( ) indicates an av-
erage value. (Throughout the paper, we refer to D, /P,_, as the dividend yield
and D, /P, is the dividend-price ratio. Similarly, Y,/P, ., the ratio of earn-,
ings for year ¢ to price at the end of year ¢ — 1, is the earnings yield and
Y,/P, is the earnings—price ratio.)

Suppose the dividend—price ratio, D,/P,, is stationary (mean reverting).
Stationarity implies that if the sample period is long, the compound rate of
dividend growth approaches the compound rate of capital gain. Thus, an
alternative estimate of the expected stock return is

A(RD,) = A(D,/P;-,) + A(GD,), (2)

where GD, = (D, — D, _,)/D, _; is the growth rate of dividends. We call (2) the
dividend growth model.

The logic that leads to (2) applies to any variable that is cointegrated
with the stock price. For example, the dividend—price ratio may be non-
stationary because firms move away from dividends toward share repurchases
as a way of returning earnings to stockholders. But if the earnings—price
ratio, Y,/P,, is stationary, the average growth rate of earnings, A(GY,) =
A{Y, - Y, 1)/Y,_,), is an alternative estimate of the expected rate of capital
gain. And A(GY;) can be combined with the average dividend yield to pro-
duce another estimate of the expected stock return:

A(RY;) = A(D,/P,-1) + A(GY,). 3)

We call (3) the earnings growth model.?

We should be clear about the expected return concept targeted by (1), (2),
and (3). D,/P, and Y,/P, vary through time because of variation in the con-
ditional (point-in-time) expected stock return and the conditional expected
growth rates of dividends and earnings (see, e.g., Campbell and Shiller (1989)).
But if the stock return and the growth rates are stationary (they have con-
stant unconditional means), D,/P, and Y,/P, are stationary. Then, like the
average return (1), the dividend and earnings growth models (2) and (3)
provide estimates of the unconditional expected stock return. In short, the
focus of the paper is estimates of the unconditional expected stock return.

The estimate of the expected real equity premium for 1872 to 2000 from
the dividend growth model (2) is 3.54 percent per year. The estimate from
the average stock return, 5.57 percent, is almost 60 percent higher. The
difference between the two is largely due to the last 50 years. The equity
premium for 1872 to 1950 from the dividend growth model, 4.17 percent per
year, is close to the estimate from the average return, 4.40 percent. In con-

I Motivated by the model in Lettau and Ludvigson (2001), one can argue that if the ratio of
consumption to stock market wealth is stationary, the average growth rate of consumption is
another estimate of the expected rate of capital gain. We leave this path to future work.
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trast, the equity premium for 1951 to 2000 produced by the average return,
7.43 percent per year, is almost three times the estimate, 2.55 percent, from
(2). The estimate of the expected real equity premium for 1951 to 2000 from
the earnings growth model (3), 4.32 percent per year, is larger than the
estimate from the dividend growth model (2). But the earnings growth es-
timate is still less than 60 percent of the estimate from the average return.

Three types of evidence suggest that the lower equity premium estimates
for 1951 to 2000 from fundamentals are closer to the expected premium. (a)
The estimates from fundamentals are more precise. For example, the stan-
dard error of the estimate from the dividend growth model is less than half
the standard error of the estimate from the average return. (b) The Sharpe
ratio for the equity premium from the average stock return for 1951 to 2000
is just about double that for 1872 to 1950. In contrast, the equity premium
from the dividend growth model has a similar Sharpe ratio for 1872 to 1950
and 1951 to 2000. (¢) Most important, valuation theory specifies relations
among the book-to-market ratio, the return on investment, and the cost of
equity capital (the expected stock return). The estimates of the expected
stock return for 1951 to 2000 from the dividend and earnings growth models
line up with other fundamentals in the way valuation theory predicts. But
the book-to-market ratio and the return on investment suggest that the ex-
pected return estimate from the average stock return is too high.

Our motivation for the dividend growth model (2) is simpler and more
general, but (2) can be viewed as the expected stock return estimate of the
Gordon (1962) model. Our work is thus in the spirit of a growing literature
that uses valuation models to estimate expected returns (e.g., Blanchard
(1993), Claus and Thomas (2001), and Gebhardt, Lee, and Swaminathan
(2001)). Claus and Thomas and Gebhardt, Lee, and Swaminathan use fore-
casts by security analysts to estimate expected cash flows. Their analyst
forecasts cover short periods (1985 to 1998 and 1979 to 1995). We use real-
ized dividends and earnings from 1872 to 2000. This 129-year period pro-
vides a long perspective, which is important for judging the competing expected
return estimates from fundamentals and realized stock returns. Moreover,
though the issue is controversial (Keane and Runkle (1998)), Claus and Tho-
mas find that analyst forecasts are biased; they tend to be substantially
above observed growth rates. The average growth rates of dividends and
earnings we use are unbiased estimates of expected growth rates.

Like us, Blanchard (1993) uses dividend growth rates to estimate the ex-
pected rate of capital gain, which he combines with an expected dividend yield
to estimate the expected stock return. But his focus is different and his ap-
proach is more complicated than ours. He is interested in the path of the
conditional expected stock return. His conditional expected return is the sum
of the fitted values from time-series regressions of the realized dividend
yield and a weighted average of 20 years of future dividend growth rates on
four predetermined variables (the dividend yield, the real rate of capital gain,
and the levels of interest rates and inflation). He focuses on describing the path
of the conditional expected return in terms of his four explanatory variables.
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In contrast, our prime interest is the unconditional expected return, which
we estimate more simply as the sum of the average dividend yield and the
average growth rate of dividends or earnings. This approach is valid if the
dividend-price and earnings—price ratios are stationary. And we argue below
that it continues to produce estimates of the average expected stock return
when the price ratios are subject to reasonable forms of nonstationarity.
Given its simplicity and generality, our approach is an attractive addition to
the research toolbox for estimating the expected stock return.

Moreover, our focus is comparing alternative estimates of the uncondi-
tional expected stock return over the long 1872 to 2000 period, and explain-
ing why the expected return estimates for 1951 to 2000 from fundamentals
are much lower than the average return. Our evidence suggests that much
of the high return for 1951 to 2000 is unexpected capital gain, the result of
a decline in discount rates.

Specifically, the dividend—price and earnings—price ratios fall from 1950
to 2000; the cumulative percent capital gain for the period is more than
three times the percent growth in dividends or earnings. All valuation mod-
els agree that the two price ratios are driven by expectations about future
returns (discount rates) and expectations about dividend and earnings growth.
Confirming Campbell (1991), Cochrane (1994), and Campbell and Shiller
(1998), we find that dividend and earnings growth rates for 1950 to 2000 are
largely unpredictable. Like Campbell and Shiller (1998), we thus infer that
the decline in the price ratios is mostly due to a decline in expected returns.
Some of this decline is probably expected, the result of reversion of a high
1950 conditional expected return to the unconditional mean. But most of the
decline in the price ratios seems to be due to the unexpected decline of ex-
pected returns to ending values far below the mean.

The paper proceeds as follows. The main task, addressed in Sections I and
II, is to compare and evaluate the estimates of the unconditional annual
expected stock return provided by the average stock return and the dividend
and earnings growth models. Section III then considers the issues that arise
if the goal is to estimate the long-term expected growth of wealth, rather
than the unconditional expected annual (simple) return. Section IV concludes.

I. The Unconditional Annual Expected Stock Return

Table I shows estimates of the annual expected real equity premium for
1872 to 2000. The market portfolio is the S&P 500 and its antecedents. The
deflator is the Producer Price Index until 1925 (from Shiller (1989)) and the
Consumer Price Index thereafter (from Ibbotson Associates). The risk-free
interest rate is the annual real return on six-month commercial paper, rolled
over at midyear. The risk-free rate and S&P earnings data are from Shiller,
updated by Vuolteenaho (2000) and us. Beginning in 1925, we construct S&P
book equity data from the book equity data in Davis, Fama, and French
(2000), expanded to include all NYSE firms. The data on dividends, prices,
and returns for 1872 to 1925 are from Shiller. Shiller’s annual data on the
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level of the S&P (used to compute returns and other variables involving
price) are averages of daily January values. The S&P dividend, price, and
return data for 1926 to 2000 are from Ibbotson Associates, and the returns
for 1926 to 2000 are true annual returns.

Without showing the details, we can report that the CRSP value-weight
portfolio of NYSE, AMEX, and Nasdaq stocks produces average returns and
dividend growth estimates of the expected return close to the S&P estimates
for periods after 1925 when both indices are available. What one takes to be
the risk-free rate has a bigger effect. For example, substituting the one-
month Treasury bill rate for the six-month commercial paper rate causes
estimates of the annual equity premium for 1951 to 2000 to rise by about
one percent. But for our main task—comparing equity premium estimates
from (1), (2), and (3)—differences in the risk-free rate are an additive con-
stant that does not affect inferences.

One can estimate expected returns in real or nominal terms. Since port-
folio theory says the goal of investment is consumption, real returns seem
more relevant, and only results for real returns are shown. Because of sus-
picions about the quality of the price deflator during the early years of 1872
to 2000, we have replicated the results for nominal returns. They support all
the inferences from real returns.

The dividend and earnings growth models (2) and (3) assume that the
market dividend-price and earnings—price ratios are stationary. The first
three annual autocorrelations of D, /P, for 1872 to 2000 are 0.73, 0.51, and
0.47. For the 1951 to 2000 period that occupies much of our attention, the
autocorrelations are 0.83, 0.72, and 0.69. The autocorrelations are large, but
their decay is roughly like that of a stationary first-order autoregression
(AR1). This is in line with formal evidence (Fama and French (1988), Cochrane
(1994), and Lamont (1998)) that the market dividend-price ratio is highly
autocorrelated but slowly mean-reverting. S&P earnings data for the early
years of 1872 to 2000 are of dubious quality (Shiller (1989)), so we estimate
expected returns with the earnings growth model (3) only for 1951 to 2000.
The first three autocorrelations of Y,/P, for 1951 to 2000, 0.80, 0.70, and
0.61, are again roughly like those of a stationary AR1.

We emphasize, however, that our tests are robust to reasonable nonsta-
tionarity of D,/P, and Y,/P,. It is not reasonable that the expected stock
return and the expected growth rates of dividends and earnings that drive
D, /P, and Y, /P, are nonstationary processes that can wander off to infinity.
But nonstationarity of D, /P, and Y, /P, due to structural shifts in productiv-
ity or preferences that permanently change the expected return or the ex-
pected growth rates is reasonable. Such regime shifts are not a problem for
the expected return estimates from (2) and (3), as long as D,/P, and Y, /P,
mean-revert within regimes. If the regime shift is limited to expected divi-
dend and earnings growth rates, the permanent change in expected growth
rates is offset by a permanent change in the expected dividend yield, and
(2) and (3) continue to estimate the (stationary) expected stock return. (An
Appendix, available on request, provides an example.) If there is a perma-
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nent shift in the expected stock return, it is nonstationary, but like the av-
erage return in (1), the dividend and earnings growth models in (2) and (3)
estimate the average expected return during the sample period.

Indeed, an advantage of the expected return estimates from fundamentals
is that they are likely to be less sensitive than the average return to long-
lived shocks to dividend and earnings growth rates or the expected stock
return. For example, a permanent shift in the expected return affects the
average dividend yield, which is common to the three expected return esti-
mates, but it produces a shock to the capital gain term in the average return
in (1) that is not shared by the estimates in (2) and (3). In short, the esti-
mates of the expected stock return from fundamentals are likely to be more
precise than the average stock return.

A. The Equity Premium

For much of the period from 1872 to 2000—up to about 1950—the divi-
dend growth model and the average stock return produce similar estimates
of the expected return. Thereafter, the two estimates diverge. To illustrate,
Table I shows results for 1872 to 1950 (79 years) and 1951 to 2000 (50 years).
The year 1950 is a big year, with a high real stock return (23.40 percent),
and high dividend and earnings growth estimates of the return (29.96 per-
cent and 24.00 percent). But because the three estimates of the 1950 return
are similarly high, the ordering of expected return estimates, and the infer-
ences we draw from them, are unaffected by whether 1950 is allocated to the
earlier or the later period. Indeed, pushing the 1950 break-year backward or
forward several years does not affect our inferences.

For the earlier 1872 to 1950 period, there is not much reason to favor the
dividend growth estimate of the expected stock return over the average re-
turn. Precision is not an issue; the standard errors of the two estimates are
similar (1.74 percent and 2.12 percent), the result of similar standard devi-
ations of the annual dividend growth rate and the rate of capital gain, 15.28
percent and 18.48 percent. Moreover, the dividend growth model and the
average return provide similar estimates of the expected annual real return
for 1872 to 1950, 8.07 percent and 8.30 percent. Given similar estimates of
the expected return, the two approaches produce similar real equity premi-
ums for 1872 to 1950, 4.17 percent (dividend growth model) and 4.40 percent
(stock returns).

The competition between the dividend growth model and the average stock
return is more interesting for 1951 to 2000. The dividend growth estimate of
the 1951 to 2000 expected return, 4.74 percent, is less than half the average
return, 9.62 percent. The dividend growth estimate of the equity premium,
2.55 percent, is 34 percent of the estimate from returns, 7.43 percent. The
1951 to 2000 estimates of the expected stock return and the equity premium
from the earnings growth model, 6.51 percent and 4.32 percent, are higher
than for the dividend growth model. But they are well below the estimates
from the average return, 9.62 percent and 7.43 percent.
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B. Evaluating the Expected Return Estimates for 1951 to 2000

We judge that the estimates of the expected stock return for 1951 to 2000
from fundamentals are closer to the true expected value, for three reasons.

(a) The expected return estimates from the dividend and earnings growth
models are more precise than the average return. The standard error of the
dividend growth estimate of the expected return for 1951 to 2000 is 0.74
percent, versus 2.43 percent for the average stock return. Since earnings
growth is more volatile than dividend growth, the standard error of the
expected return from the earnings growth model, 1.93 percent, is higher
than the estimate from the dividend growth model, but it is smaller than the
2.43 percent standard error of the average stock return. Claus and Thomas
(2001) also argue that expected return estimates from fundamentals are more
precise than average returns, but they provide no direct evidence.

(b) Table I shows Sharpe ratios for the three equity premium estimates.
Only the average premium in the numerator of the Sharpe ratio differs for
the three estimates. The denominator for all three is the standard deviation
of the annual stock return. The Sharpe ratio for the dividend growth esti-
mate of the equity premium for 1872 to 1950, 0.22, is close to that produced
by the average stock return, 0.23. More interesting, the Sharpe ratio for the
equity premium for 1951 to 2000 from the dividend growth model, 0.15, is
lower than but similar to that for 1872 to 1950. The Sharpe ratio for the
1951 to 2000 equity premium from the earnings growth model, 0.25, is some-
what higher than the dividend growth estimate, 0.15, but it is similar to the
estimates for 1872 to 1950 from the dividend growth model, 0.22, and the
average return, 0.23.

In asset pricing theory, the Sharpe ratio is related to aggregate risk aver-
sion. The Sharpe ratios for the 1872 to 1950 and 1951 to 2000 equity pre-
miums from the dividend growth model and the earnings growth model suggest
that aggregate risk aversion is roughly similar in the two periods. In con-
trast, though return volatility falls a bit, the equity premium estimate from
the average stock return increases from 4.40 percent for 1872 to 1950 to 7.43
percent for 1951 to 2000, and its Sharpe ratio about doubles, from 0.23 to
0.44. It seems implausible that risk aversion increases so much from the
earlier to the later period.

(¢) Most important, the behavior of other fundamentals favors the divi-
dend and earnings growth models. The average ratio of the book value of
equity to the market value of equity for 1951 to 2000 is 0.66, the book-to-
market ratio B, /P, is never greater than 1.12, and it is greater than 1.0 for
only 6 years of the 50-year period. Since, on average, the market value of
equity is substantially higher than its book value, it seems safe to conclude
that, on average, the expected return on investment exceeds the cost of capital.

Suppose investment at time ¢ — 1 generates a stream of equity earnings
fort,t+ 1,...,t + N with a constant expected value. The average income
return on book equity, A (Y,/B,_;), is then an estimate of the expected return
on equity’s share of assets. It is an unbiased estimate when N is infinite and
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it is upward biased when N is finite. In either case, if the expected return on
investment exceeds the cost of capital, we should find that (except for sam-
pling error) the average income return on book equity is greater than esti-
mates of the cost of equity capital (the expected stock return):

A(Y,/B,1) > E(R). (4)

Table I shows that (4) is confirmed when we use the dividend and earn-
ings growth models to estimate the expected real stock return for 1951 to
2000. The estimates of E(R), 4.74 percent (dividend growth model) and 6.51
percent (earnings growth model), are below 7.60 percent, the average real
income return on book equity, A(Y,/B,_1). In contrast, the average real stock
return for 1951 to 2000, 9.62 percent, exceeds the average income return by
more than 2 percent. An expected stock return that exceeds the expected
income return on book equity implies that the typical corporate investment
has a negative net present value. This is difficult to reconcile with an aver-
age book-to-market ratio substantially less than one.

To what extent are our results new? Using analyst forecasts of expected
cash flows and a more complicated valuation model, Claus and Thomas (2001)
produce estimates of the expected stock return for 1985 to 1998 far below
the average return. Like us, they argue that the estimates from fundamen-
tals are closer to the true expected return. We buttress this conclusion with
new results on three fronts. (a) The long-term perspective provided by the
evidence that, for much of the 1872 to 2000 period, average returns and
fundamentals produce similar estimates of the expected return. (b) Direct
evidence that the expected return estimates for 1951 to 2000 from funda-
mentals are more precise. (¢) Sharpe ratios and evidence on how the alter-
native expected return estimates line up with the income return on investment.
These new results provide support for the expected return estimates from
fundamentals, and for the more specific inference that the average stock
return for 1951 to 2000 is above the expected return.

II. Unexpected Capital Gains

Valuation theory suggests three potential explanations for why the 1951
to 2000 average stock return is larger than the expected return. (a) Dividend
and earnings growth for 1951 to 2000 is unexpectedly high. (b) The expected
(post-2000) growth rates of dividends and earnings are unexpectedly high.
(c) The expected stock return (the equity discount rate) is unexpectedly low
at the end of the sample period.

A. Is Dividend Growth for 1951 to 2000 Unexpectedly High?

If the prosperity of the United States over the last 50 years was not fully
anticipated, dividend and earnings growth for 1951 to 2000 exceed 1950
expectations. Such unexpected in-sample growth produces unexpected cap-
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ital gains. But it does not explain why the average return for 1951 to 2000
(the average dividend yield plus the average rate of capital gain) is so much
higher than the expected return estimates from fundamentals (the average
dividend yield plus the average growth rate of dividends or earnings). To see
the point, note that unexpected in-sample dividend and earnings growth do
not affect either the 1950 or the 2000 dividend—price and earnings—price
ratios. (The 2000 ratios depend on post-2000 expected returns and growth
rates.) Suppose D, /P, and E,/P, were the same in 1950 and 2000. Then the
total percent growth in dividends and earnings during the period would be
the same as the percent growth in the stock price. And (1), (2), and (3) would
provide similar estimates of the expected stock return.

It is worth dwelling on this point. There is probably survivor bias in the
U.S. average stock return for 1872 to 1950, as well as for 1951 to 2000.
During the 1872 to 2000 period, it was not a foregone conclusion that the
U.S. equity market would survive several financial panics, the Great De-
pression, two world wars, and the cold war. The average return for a market
that survives many potentially cataclysmic challenges is likely to be higher
than the expected return (Brown, Goetzmann, and Ross (1995)). But if the
positive bias shows up only as higher than expected dividend and earnings
growth during the sample period, there is similar survivor bias in the ex-
pected return estimates from fundamentals—a problem we do not solve. Our
more limited goal is to explain why the average stock return for 1951 to 2000
is so high relative to the expected return estimates from the dividend and
earnings growth models.

Since unexpected growth for 1951 to 2000 has a similar effect on the three
expected return estimates, the task of explaining why the estimates are so
different falls to the end-of-sample values of future expected returns and
expected dividend and earnings growth. We approach the problem by first
looking for evidence that expected dividend or earnings growth is high at the
end of the sample period. We find none. We then argue that the large spread
of capital gains over dividend and earnings growth for 1951 to 2000, or equiv-
alently, the low end-of-sample dividend—price and earnings—price ratios, are

due to an unexpected decline in expected stock returns to unusually low
end-of-sample values.

B. Are Post-2000 Expected Dividend and
Earnings Growth Rates Unusually High?

The behavior of dividends and earnings provides little evidence that ra-
tionally assessed (i.e., true) long-term expected growth is high at the end of
the sample period. If anything, the growth rate of real dividends declines
during the 1951 to 2000 period (Table II). The average growth rate for the
first two decades, 1.60 percent, is higher than the average growth rates for
the last three, 0.68 percent. The regressions in Table III are more formal
evidence on the best forecast of post-2000 real dividend growth rates. Re-
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gressions are shown for forecasts one year ahead (the explanatory variables
for year ¢ dividend growth are known at the end of year ¢ — 1) and two years
ahead (the explanatory variables are known at the end of year ¢t — 2).

The regression for 1875 to 1950 suggests strong forecast power one year
ahead. The slopes on the lagged payout ratio, the dividend—price ratio, and
the stock return are close to or more than two standard errors from zero,
and the regression captures 38 percent of the variance of dividend growth.
Even in the 1875 to 1950 period, however, power to forecast dividend growth
does not extend much beyond a year. When dividend growth for year ¢ is
explained with variables known at the end of year ¢ — 2, the regression R?
falls from 0.38 to 0.07. Without showing the details, we can report that
extending the forecast horizon from two to three years causes all hint of
forecast power to disappear. Thus, for 1875 to 1950, the best forecast of
dividend growth more than a year or two ahead is the historical average
growth rate.

We are interested in post-2000 expected dividend growth, and even the
short-term forecast power of the dividend regressions for 1872 to 1950 evap-
orates in the 1951 to 2000 period. The lagged stock return has some infor-
mation (¢ = 2.17) about dividend growth one year ahead. But the 1951 to
2000 regression picks up only one percent of the variance of dividend growth.
And forecast power does not improve for longer forecast horizons. Our evi-
dence that dividend growth is essentially unpredictable during the last 50
years confirms the results in Campbell (1991), Cochrane (1991, 1994), and
Campbell and Shiller (1998). If dividend growth is unpredictable, the his-
torical average growth rate is the best forecast of future growth.

Long-term expected earnings growth also is not unusually high in 2000.
There is no clear trend in real earnings growth during the 1951 to 2000
period. The most recent decade, 1991 to 2000, produces the highest average
growth rate, 7.58 percent per year (Table II). But earnings growth is vola-
tile. The standard errors of 10-year average growth rates vary around 5 per-
cent. It is thus not surprising that 1981 to 1990, the decade immediately
preceding 1991 to 2000, produces the lowest average real earnings growth
rate, 0.37 percent per year.

The regressions in Table III are formal evidence on the predictability of
earnings growth during the 1951 to 2000 period. There is some predictabil-
ity of near-term growth, but it is largely due to transitory variation in earn-
ings that is irrelevant for forecasting long-term earnings. In the 1951 to
2000 regression to forecast earnings growth one year ahead, the slope on the
first lag of the stock return is positive (0.28, ¢ = 2.39), but the slope on the
second lag is negative (—0.25, ¢t = —2.18) and about the same magnitude.
Thus, the prediction of next year’s earnings growth from this year’s return
is reversed the following year. In the one-year forecast regression for 1951 to
2000, the only variable other than lagged returns with power to forecast
earnings growth (¢ = —2.64) is the third lag of earnings growth. But the
slope is negative, so it predicts that the strong earnings growth of recent
years is soon to be reversed.
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In the 1951 to 2000 regression to forecast earnings one year ahead, there
is a hint (t+ = —1.91) that the low earnings—price ratio at the end of the
period implies higher than average expected growth one year ahead. But
the effect peters out quickly; the slope on the lagged earnings—price ratio in
the regression to forecast earnings growth two years ahead is —1.02 stan-
dard errors from zero. The only variables with forecast power two years
ahead are the second lag of the stock return and the third lag of earnings
growth. But the slopes on these variables are negative, so again the 2000
prediction is that the strong earnings growth of recent years is soon to be
reversed. And again, regressions (not shown) confirm that forecast power for
1951 to 2000 does not extend beyond two years. Thus, beyond two years, the
best forecast of earnings growth is the historical average growth rate.

In sum, the behavior of dividends for 1951 to 2000 suggests that future
growth is largely unpredictable, so the historical mean growth rate is a near
optimal forecast of future growth. Earnings growth for 1951 to 2000 is some-
what predictable one and two years ahead, but the end-of-sample message is
that the recent high growth rates are likely to revert quickly to the histor-
ical mean. It is also worth noting that the market survivor bias argument of
Brown, Goetzmann, and Ross (1995) suggests that past average growth rates
are, if anything, upward biased estimates of future growth. In short, we find

no evidence to support a forecast of strong future dividend or earnings growth
at the end of our sample period.

C. Do Expected Stock Returns Fall during the 1951 to 2000 Period?

The S&P dividend-price ratio, D, /P,, falls from 7.18 percent at the end of
1950 to a historically low 1.22 percent at the end of 2000 (Figure 1). The
growth in the stock price, Pyyo0/Pigs0, 18 thus 5.89 times the growth in div-
idends, Dygpo/D1950- The S&P earnings-price ratio, Y,/P,, falls from 13.39
percent at the end of 1950 to 3.46 percent at the end of 2000, so the percent
capital gain of the last 50 years is 3.87 times the percent growth in earnings.
(Interestingly, almost all of the excess capital gain occurs in the last 20
years; Figure 1 shows that the 1979 earnings—price ratio, 13.40 percent, is
nearly identical to the 13.39 percent value of 1950.)

All valuation models say that D, /P, and E,/P, are driven by expected fu-
ture returns (discount rates) and expectations about future dividend and
earnings growth. Our evidence suggests that rational forecasts of long-term
dividend and earnings growth rates are not unusually high in 2000. We
conclude that the large spread of capital gains for 1951 to 2000 over divi-
dend and earnings growth is largely due to a decline in the expected stock
return.

Some of the decline in D, /P, and E,/P, during 1951 to 2000 is probably
anticipated in 1950. The dividend—price ratio for 1950, 7.18 percent, is high
(Figure 1). The average for 1872 to 2000 is 4.64 percent. If D, /P, is mean-
reverting, the expectation in 1950 of the yield in 2000 is close to the uncon-
ditional mean, say 4.64 percent. The actual dividend—price ratio for 2000 is
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Figure 1. Dividend-price and earnings-price ratios.

1.22 percent. The 2000 stock price is thus 4.64/1.22 = 3.80 times what it
would be if the dividend yield for 2000 hit the historical mean. Roughly
speaking, this unexpected capital gain adds about 2.67 percent to the com-
pound annual return for 1951 to 2000.

Similarly, part of the large difference between the 1951 to 2000 capital
gain and the growth in earnings is probably anticipated in 1950. The 13.39
percent value of Y, /P, in 1950 is high relative to the mean for 1951 to 2000,
7.14 percent. If the earnings—price ratio is stationary, the expectation in
1950 of Y, /P, for 2000 is close to the unconditional mean, say 7.14 percent.
The actual Y, /P, for 2000 is 3.46 percent. Thus, the 2000 stock price is 7.14/
3.46 = 2.06 times what it would be if the ratio for 2000 hit the 7.14 percent
average value for 1951 to 2000. Roughly speaking, this estimate of the un-
expected capital gain adds about 1.45 percent to the compound annual re-
turn for the 50-year period.

In short, the percent capital gain for 1951 to 2000 is several times the
growth of dividends or earnings. The result is historically low dividend—
price and earnings—price ratios at the end of the period. Since the ratios are
high in 1950, some of their subsequent decline is probably expected, but
much of it is unexpected. Given the evidence that rational forecasts of long-
term growth rates of dividends and earnings are not high in 2000, we con-
clude that the unexpected capital gains for 1951 to 2000 are largely due to
a decline in the discount rate. In other words, the low end-of-sample price
ratios imply low (rationally assessed, or true) expected future returns.
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Like us, Campbell (1991), Cochrane (1994), and Campbell and Shiller (1998)
find that, for recent periods, dividend and earnings growth are largely un-
predictable, so variation in dividend-price and earnings—price ratios is largely
due to the expected stock return. The samples in Campbell (1991) and Cochrane
(1994) end in 1988 (before the strong subsequent returns that produce sharp
declines in the price ratios), and they focus on explaining, in general terms,
how variation in D, /P, splits between variation in the expected stock return
and expected dividend growth. Campbell and Shiller (1998) focus on the low
expected future returns implied by the low price ratios of recent years.

In contrast, we are more interested in what the decline in the price ratios
says about past returns, specifically, that the average return for 1951 to
2000 is above the expected return. And this inference does not rest solely on
the information in price ratios. We buttress it with two types of novel evi-
dence. (a) The perspective from our long sample period that, although the
average stock return for 1951 to 2000 is much higher than expected return
estimates from fundamentals, the two approaches produce similar estimates
for 1872 to 1950. (b) Evidence from Sharpe ratios, the book-to-market ratio,
and the income return on investment, which also suggests that the average
return for 1951 to 2000 is above the expected value.

ITII. Estimating the Expected Stock Return: Issues

There are two open questions about our estimates of the expected stock
return. (a) In recent years the propensity of firms to pay dividends declines
and stock repurchases surge. How do these changes in dividend policy affect
our estimates of the expected return? (b) Under rather general conditions,
the dividend and earnings growth models (2) and (3) provide estimates of
the expected stock return. Are the estimates biased and does the bias depend
on the return horizon? This section addresses these issues.

A. Repurchases and the Declining Incidence of Dividend Payers

Share repurchases surge after 1983 (Bagwell and Shoven (1989) and Dunsby
(1995)), and, after 1978, the fraction of firms that do not pay dividends
steadily increases (Fama and French (2001)). More generally, dividends are
a policy variable, and changes in policy can raise problems for estimates of
the expected stock return from the dividend growth model. There is no prob-
lem in the long-term, as long as dividend policies stabilize and the dividend—
price ratio resumes its mean-reversion, though perhaps to a new mean. (An
Appendix, available on request, provides an example involving repurchases.)
But there can be problems during transition periods. For example, if the
fraction of firms that do not pay dividends steadily increases, the market
dividend—price ratio is probably nonstationary; it is likely to decline over

time, and the dividend growth model is likely to underestimate the expected
stock return.



Schedule 8.09R1
Page 19 of 27

654 The Journal of Finance

Fortunately, the earnings growth model is not subject to the problems
posed by drift in dividend policy. The earnings growth model provides an
estimate of the expected stock return when the earnings—price ratio is sta-
tionary. And as discussed earlier, the model provides an estimate of the aver-
age expected return during the sample period when there are permanent shifts
in the expected value of Y, /F,, as long as the ratio mean-reverts within regimes.

The earnings growth mode! is not, however, clearly superior to the divi-
dend growth model. The standard deviation of annual earnings growth rates
for 1951 to 2000 (13.79 percent, versus 5.09 percent for dividends) is similar
to that of capital gains (16.77 percent), so much of the precision advantage
of using fundamentals to estimate the expected stock return is lost. We see
next that the dividend growth model has an advantage over the earnings
growth model and the average stock return if the goal is to estimate the
long-term expected growth of wealth.

B. The Investment Horizon

The return concept in discrete time asset pricing models is a one-period
simple return, and our empirical work focuses on the one-year return. But
many, if not most, investors are concerned with long-term returns, that is,
terminal wealth over a long holding period. Do the advantages and disad-
vantages of different expected return estimates depend on the return hori-
zon? This section addresses this question.

B.1. The Expected Annual Simple Return

There is downward bias in the estimates of the expected annual simple
return from the dividend and earnings growth models—the result of a vari-
ance effect. The expected value of the dividend growth estimate of the ex-
pected return, for example, is the expected value of the dividend yield plus
the expected value of the annual simple dividend growth rate. The expected
annual simple return is the expected value of the dividend yield plus the
expected annual simple rate of capital gain. If the dividend—price ratio is
stationary, the compound rate of capital gain converges to the compound divi-
dend growth rate as the sample period increases. But because the dividend
growth rate is less volatile than the rate of capital gain, the expected simple
dividend growth rate is less than the expected simple rate of capital gain.

The standard deviation of the annual simple rate of capital gain for 1951
to 2000 is 3.29 times the standard deviation of the annual dividend growth
rate (Table I). The resulting downward bias of the average dividend growth
rate as an estimate of the expected annual simple rate of capital gain is
roughly 1.28 percent per year (half the difference between the variances of
the two growth rates). Corrected for this bias, the dividend growth estimate
of the equity premium in the simple returns of 1951 to 2000 rises from 2.55
to 3.83 percent (Table IV), which is still far below the estimate from the
average return, 7.43 percent. Since the earnings growth rate and the annual
rate of capital gain have similar standard deviations for 1951 to 2000,
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Table IV
Estimates of the Real Equity Premium in Simple
Annual and Long-term Returns: 1951 to 2000

The inflation rate for year ¢ is Inf, = L,/L,_,, where L, is the price level at the end of year ¢.
The real return for year ¢ on six-month (three-month for the year 2000) commercial paper
(rolled over at midyear) is F,. The nominal value of the S&P index at the end of year ¢ is p,.
Nominal S&P dividends and earnings for year ¢ are d, and y,. Real rates of growth of dividends,
earnings, and the stock price are GD, = (d,/d,_)*(L,_,/L,) — 1, GY, = (y, /v, )*(L,_4/L,) — 1,
and GP, = (p,/p,_1)*(L,_,/L,) — 1. The real dividend yield is D,/P,_, = (d,/p,_1)*(L,_1/L,).
The dividend growth estimate of the real S&P return for ¢ is RD, = D, /P, _; + GD,, the earnings
growth estimate is RY, = D,/P,_; + GY,, and R, is the realized real S&P return. The dividend
and earnings growth estimates of the real equity premium for year ¢t are RXD, = RD, — F, and
RXY, = RY, — F,, and RX, = R, — F, is the real equity premium from the realized real return.
The average values of the equity premium estimates are A(RXD,), A(RXY,), and A(RX,). The
first column of the table shows unadjusted estimates of the annual simple equity premium. The
second column shows bias-adjusted estimates of the annual premium. The bias adjustment is
one-half the difference between the variance of the annual rate of capital gain and the variance
of either the dividend growth rate or the earnings growth rate. The third column shows bias-
adjusted estimates of the expected equity premium relevant if one is interested in the long-term
growth rate of wealth. The bias adjustment is one-half the difference between the variance of
the annual dividend growth rate and the variance of either the growth rate of earnings or the
rate of capital gain. The equity premiums are expressed as percents.

Bias-adjusted

Unadjusted Annual Long-term
A(RXD,) 2.55 3.83 2.55
A(RXY,) 4.32 4.78 3.50
A(RX,) 7.43 7.43 6.16

13.79 percent and 16.77 percent (Table I), the bias of the earnings growth
estimate of the expected return is smaller (0.46 percent). Corrected for bias,
the estimate of the equity premium for 1951 to 2000 from the earnings growth
model rises from 4.32 to 4.78 percent (Table IV), which again is far below the
7.43 percent estimate from the average return.

B.2. Long-term Expected Wealth

The (unadjusted) estimate of the expected annual simple return from the
dividend growth model is probably the best choice if we are concerned with
the long-term expected wealth generated by the market portfolio. The annual
dividend growth rates of 1951 to 2000 are essentially unpredictable. If the
dividend growth rate is serially uncorrelated, the expected value of the com-
pounded dividend growth rate is the compounded expected simple growth rate:

T
E{H 1+ GDt)} =[1+ E(GD)]%. (5)
t=1



Schedule 8.09R1
Page 21 of 27

656 The Journal of Finance

And if the dividend-price ratio is stationary, for long horizons the expected

compounded dividend growth rate is the expected compounded rate of cap-
ital gain:

T T
E[H(1+GD,:)}=E{H(1+GPQ} (6)
=1 =1

Thus, when the horizon T is long, compounding the true expected annual
simple return from the dividend growth model produces an unbiased esti-
mate of the expected long-term return:

T
[1+E(RD)]T=E[H(1 +Rt)}. (7)
=1

In contrast, if the dividend growth rate is unpredictable and the dividend—
price ratio is stationary, part of the higher volatility of annual rates of cap-
ital gain is transitory, the result of a mean-reverting expected annual return
(Cochrane (1994)). Thus, compounding even the true unconditional expected
annual simple return, E(R), yields an upward biased measure of the ex-
pected compounded return:

T
[1+E(R)]T>E{H(1 +Rt)} (8)

t=1

There is a similar problem in using the average (simple) earnings growth
rate to estimate long-term expected wealth. The regressions in Table III
suggest that the predictability of earnings growth for 1951 to 2000 is due to
transitory variation in earnings. As a result, annual earnings growth is 2.71
times more volatile than dividend growth (Table I). The compound growth
rate of earnings for 1951 to 2000, 1.89 percent, is 2.05 times the compound
dividend growth rate, 0.92 percent. But because earnings are more volatile,
the average simple growth rate of earnings, 2.82 percent, is 2.69 times the
average simple growth rate of dividends, 1.05 percent. As a result, the av-
erage simple growth rate of earnings produces an upward biased estimate of
the compound rate of growth of long-term expected wealth.

We can correct the bias by subtracting half the difference between the
variance of earnings growth and the variance of dividend growth (0.82 per-
cent) from the average earnings growth rate. The estimate of the expected
rate of capital gain provided by this adjusted average growth rate of earn-
ings is 2.00 percent per year. Using this adjusted average growth rate of
earnings, the earnings growth estimate of the expected real stock return for
1951 to 2000 falls from 6.51 to 5.69 percent. The estimate of the equity
premium falls from 4.32 to 3.50 percent (Table IV), which is closer to the
2.55 percent obtained when the average dividend growth rate is used to
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estimate the expected rate of capital gain. Similarly, adjusting for the effects
of transitory return volatility causes the estimate of the equity premium
from realized stock returns to fall from 7.43 to 6.16 percent, which is still far
above the bias-adjusted estimate of the earnings growth model (3.50 per-
cent) and the estimate from the dividend growth model (2.55 percent).

Finally, we only have estimates of the expected growth rates of dividends
and earnings and the expected rate of capital gain. Compounding estimates
rather than true expected values adds upward bias to measures of expected
long-term wealth (Blume (1974)). The bias increases with the imprecision of
the estimates. This is another reason to favor the more precise estimate of
the expected stock return from the dividend growth model over the earnings
growth estimate or the estimate from the average stock return.

IV. Conclusions

There is a burgeoning literature on the equity premium. Our main addi-
tions are on two fronts. (a) A long (1872 to 2000) perspective on the compet-
ing estimates of the unconditional expected stock return from fundamentals
(the dividend and earnings growth models) and the average stock return.
(b) Evidence (estimates of precision, Sharpe ratios, and the behavior of the
book-to-market ratio and the income return on investment) that allows us to
choose between the expected return estimates from the two approaches.

Specifically, the dividend growth model and the realized average return
produce similar real equity premium estimates for 1872 to 1950, 4.17 per-
cent and 4.40 percent. For the half-century from 1951 to 2000, however, the
equity premium estimates from the dividend and earnings growth models,
2.55 percent and 4.32 percent, are far below the estimate from the average
return, 7.43 percent.

We argue that the dividend and earnings growth estimates of the equity
premium for 1951 to 2000 are closer to the true expected value. This con-
clusion is based on three results.

(a) The estimates from fundamentals, especially the estimate from the
dividend growth model, are more precise; they have lower standard errors
than the estimate from the average return.

(b) The appealing message from the dividend and earnings growth models
is that aggregate risk aversion (as measured by the Sharpe ratio for the
equity premium) is on average roughly similar for the 1872 to 1949 and 1950
to 1999 periods. In contrast, the Sharpe ratio for the equity premium from
the average return just about doubles from the 1872 to 1950 period to the
1951 to 2000 period.

(c) Most important, the average stock return for 1951 to 2000 is much
greater than the average income return on book equity. Taken at face value,
this says that investment during the period is on average unprofitable (its
expected return is less than the cost of capital). In contrast, the lower esti-
mates of the expected stock return from the dividend and earnings growth
models are less than the income return on investment, so the message is
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that investment is on average profitable. This is more consistent with book-
to-market ratios that are rather consistently less than one during the period.

If the average stock return for 1951 to 2000 exceeds the expected return,
stocks experience unexpected capital gains. What is the source of the gains?
Growth rates of dividends and earnings are largely unpredictable, so there is
no basis for extrapolating unusually high long-term future growth. This leaves
a decline in the expected stock return as the prime source of the unexpected
capital gain. In other words, the high return for 1951 to 2000 seems to be the
result of low expected future returns.

Many papers suggest that the decline in the expected stock return is in
part permanent, the result of (a) wider equity market participation by in-
dividuals and institutions, and (b) lower costs of obtaining diversified equity
portfolios from mutual funds (Diamond (1999), Heaton and Lucas (1999),
and Siegel (1999)). But there is also evidence that the expected stock return
is slowly mean reverting (Fama and French (1989) and Cochrane (1994)).
Moreover, there are two schools of thought on how to explain the variation in
expected returns. Some attribute it to rational variation in response to mac-
roeconomic factors (Fama and French (1989), Blanchard (1993), and Co-
chrane (1994)), while others judge that irrational swings in investor sentiment
are the prime moving force (e.g., Shiller (1989)). Whatever the story for
variation in the expected return, and whether it is temporary or partly per-
manent, the message from the low end-of-sample dividend—price and earnings—
price ratios is that we face a period of low (true) expected returns.

Our main concern, however, is the unconditional expected stock return,
not the end-of-sample conditional expected value. Here there are some nu-
ances. If we are interested in the unconditional expected annual simple re-
turn, the estimates for 1951 to 2000 from fundamentals are downward biased.
The bias is rather large when the average growth rate of dividends is used
to estimate the expected rate of capital gain, but it is small for the average
growth rate of earnings. On the other hand, if we are interested in the long-
term expected growth of wealth, the dividend growth model is probably best,
and the average stock return and the earnings growth estimate of the ex-
pected return are upward biased. But our bottom line inference does not
depend on whether one is interested in the expected annual simple return or
long-term expected wealth. In either case, the bias-adjusted expected return
estimates for 1951 to 2000 from fundamentals are a lot (more than 2.6 per-
cent per year) lower than bias-adjusted estimates from realized returns. (See
Table IV.) Based on this and other evidence, our main message is that the
unconditional expected equity premium of the last 50 years is probably far
below the realized premium.

REFERENCES

Bagwell, Laurie S., and John B. Shoven, 1989, Cash distributions to shareholders, Journal of
Economic Perspectives 3, 129-149.

Blanchard, Olivier J., 1993, Movements in the equity premium, Brooking Papers on Economic
Activity 2, 75-138.



Schedule 8.09R1
Page 24 of 27

The Equity Premium 659

Blume, Marshall, 1974, Unbiased estimators of long-run expected rates of return, Journal of the
American Statistical Association 69, 634—638.

Brown, Stephen J., William N. Goetzmann, and Stephen Ross, 1995, Survival, Journal of Fi-
nance 50, 853-873.

Campbell, John Y., 1991, A variance decomposition for stock returns, Economic Journal 101,
157-179.

Campbell, John Y., and Robert J. Shiller, 1989, The dividend-price ratio and expectations of
future dividends and discount factors, Review of Financial Studies 1, 195-228.

Campbell, John Y., and Robert J. Shiller, 1998, Valuation ratios and the long-run stock market
outlook, Journal of Portfolio Management 24, 11-26.

Claus, James, and Jacob Thomas, 2001, Equity premia as low as three percent? Evidence from
analysts’ earnings forecasts for domestic and international stock markets, Journal of Fi-
nance 56, 1629-1666.

Cochrane, John, 1991, Volatility tests and efficient markets: A review essay, Journal of Mon-
etary Economics 27, 463—487.

Cochrane, John H., 1994, Permanent and transitory components of GNP and stock prices, Quar-
terly Journal of Economics 109, 241-265.

Davis, James L., Eugene F. Fama, and Kenneth R. French, 2000, Characteristics, covariances,
and average returns, Journal of Finance 55, 389—406.

Diamond, Peter A., 1999, What stock market returns to expect for the future? Center of Re-
tirement Research at Boston College, September, Number 2.

Dunsby, Adam, 1995, Share Repurchases, Dividends, and Corporate Distribution Policy (Ph.D.
thesis, The Wharton School, University of Pennsylvania).

Fama, Eugene F., and Kenneth R. French, 1988, Dividend yields and expected stock returns,
Journal of Financial Economics 22, 3-25.

Fama, Eugene F., and Kenneth R. French, 1989, Business conditions and expected returns on
stocks and bonds, Journal of Financial Economics 25, 23-49.

Fama, Eugene F., and Kenneth R. French, 2001, Disappearing dividends: Changing firm char-
acteristics or lower propensity to pay, Journal of Financial Economics 60, 3-43.

Gebhardt, William R., Charles M. C. Lee, and Bhaskaram Swaminathan, 2001, Toward an
implied cost of capital, Journal of Accounting Research 39, June, 135-176.

Gordon, Myron, 1962, The Investment Financing and Valuation of the Corporation (Irwin, Home-
wood, IL).

Heaton, John, and Deborah Lucas, 1999, Stock prices and fundamentals, in Ben Bernanke and
Julio Rotemberg, eds.: Macroeconomics Annual 1999 (National Bureau of Economic Re-
search, MIT Press, Cambridge, MA).

Keane, Michael P., and David E. Runkle, 1998, Are financial analysts’ forecasts of corporate
profits rational? Journal of Political Economy 106, 768-805.

Lamont, Owen, 1998, Earnings and expected returns, Journal of Finance 53, 1563-1587.

Lettau, Martin, and Sydney Ludvigson, 2001, Consumption, aggregate wealth, and expected
stock returns, Journal of Finance 56, 815-849.

Mehra, Rajnish, and Edward Prescott, 1985, The equity premium: A puzzle, Journal of Mon-
etary Economics 15, 145-161.

Shiller, Robert, 1989, Market Volatility (MIT Press, Cambridge, MA).

Siegel, Jeremy J., 1999, The shrinking equity premium, Journal of Portfolio Management 26,
10-17.

Vuolteenaho, Tuomo, 2000, Understanding the aggregate book-to-market ratio, Manuscript, Uni-
versity of Chicago.



Schedule 8.09R1
Page 25 of 27

http://www.jstor.org

LINKED CITATIONS
- Page 1 of 3-

You have printed the following article:

The Equity Premium

Eugene F. Fama; Kenneth R. French

The Journal of Finance, Vol. 57, No. 2. (Apr., 2002), pp. 637-659.

Stable URL:

http://links.jstor.org/sici 2si ci=0022-1082%628200204%2957%3A 2%3C637%3A TEP%3E2.0.CO%3B2-%623

This article references the following linked citations. If you are trying to access articles from an
off-campus location, you may be required to first logon via your library web site to access JSTOR. Please
visit your library's website or contact a librarian to learn about options for remote access to JSTOR.

[Footnotes]

' Consumption, Aggregate Wealth, and Expected Stock Returns
Martin Lettau; Sydney Ludvigson

The Journal of Finance, Val. 56, No. 3. (Jun., 2001), pp. 815-849.
Stable URL:

http://links.jstor.org/si ci ?sici=0022-1082%28200106%2956%3A 3%3C815%3A CAWA ES%3E2.0.CO%3B2-N

References

Cash Distributionsto Shareholders
Laurie Simon Bagwell; John B. Shoven

The Journal of Economic Perspectives, Vol. 3, No. 3. (Summer, 1989), pp. 129-140.
Stable URL:

http://links.jstor.org/sici?si ci=0895-3309%28198922%293%3A 3%3C129%3A CDT S%3E2.0.CO%3B2-9

Unbiased Estimators of Long-Run Expected Rates of Return
Marshall E. Blume

Journal of the American Statistical Association, Vol. 69, No. 347. (Sep., 1974), pp. 634-638.
Stable URL:

http://links.jstor.org/sici?sici=0162-1459%28197409%2969%3A 347%3C634%3AUEOL ER%3E2.0.CO0%3B2-V

NOTE: The reference numbering fromthe original has been maintained in this citation list.



Schedule 8.09R1
Page 26 of 27

http://www.jstor.org

LINKED CITATIONS
- Page 2 of 3 -

Survival
Stephen J. Brown; William N. Goetzmann; Stephen A. Ross

The Journal of Finance, Val. 50, No. 3, Papers and Proceedings Fifty-Fifth Annual Meeting,
American Finance, Association, Washington, D.C., January 6-8, 1995. (Jul., 1995), pp. 853-873.
Stable URL:

http://links.jstor.org/si ci?si ci=0022-1082%28199507%2950%3A 3%3C853%3A S%3E2.0.C0%3B2-0

A Variance Decomposition for Stock Returns

John Y. Campbell

The Economic Journal, Vol. 101, No. 405. (Mar., 1991), pp. 157-179.

Stable URL:

http://linksjstor.org/sici ?sici=0013-0133%28199103%29101%3A 405%3C157%3AA Y DFSR%3E2.0.CO%3B2-X

The Dividend-Price Ratio and Expectations of Future Dividends and Discount Factors
John Y. Campbell; Robert J. Shiller

The Review of Financial Studies, Vol. 1, No. 3. (Autumn, 1988), pp. 195-228.

Stable URL:

http:/linksjstor.org/sici 2sici=0893-9454%28198823%291%3A 3%3C195%3A TDRAEO%3E2.0.C0%3B2-0

Equity Premia as L ow as Three Percent? Evidence from Analysts Earnings Forecasts for
Domestic and International Stock Markets

James Claus; Jacob Thomas

The Journal of Finance, Val. 56, No. 5. (Oct., 2001), pp. 1629-1666.

Stable URL:

http://linksjstor.org/sici ?sici=0022-1082%28200110%2956%3A 5%63C1629%3A EPAL AT %3E2.0.CO%3B2-6

Permanent and Transitory Components of GNP and Stock Prices
John H. Cochrane

The Quarterly Journal of Economics, Vol. 109, No. 1. (Feb., 1994), pp. 241-265.
Stable URL:

http://links.jstor.org/si ci ?sici=0033-5533%28199402%29109%3A 1%3C241%3APATCOG%3E2.0.CO%3B2-K

Characteristics, Covariances, and Average Returns: 1929 to 1997
James L. Davis; Eugene F. Fama; Kenneth R. French

The Journal of Finance, Vol. 55, No. 1. (Feb., 2000), pp. 389-406.
Stable URL:

http://links.jstor.org/si ci ?sici=0022- 1082%28200002%2955%3A 1%3C389%3A CCAAR1%3E2.0.CO%3B2-V

NOTE: The reference numbering fromthe original has been maintained in this citation list.



Schedule 8.09R1
Page 27 of 27

http://www.jstor.org

LINKED CITATIONS
- Page3of 3-

Toward an Implied Cost of Capital
William R. Gebhardt; Charles M. C. Lee; Bhaskaran Swaminathan

Journal of Accounting Research, Vol. 39, No. 1. (Jun., 2001), pp. 135-176.
Stable URL:

http://links.jstor.org/si ci ?sici=0021-8456%28200106%2939%3A 1%3C135%3A TAICOC%3E2.0.CO%3B2-4

AreFinancial Analysts Forecasts of Corporate Profits Rational?
Michael P. Keane; David E. Runkle

The Journal of Palitical Economy, Vol. 106, No. 4. (Aug., 1998), pp. 768-805.
Stable URL:

http://links.jstor.org/si i ?sici=0022-3808%28199808%29106%3A 4%3C768%3AAFAFOC%3E2.0.CO%3B2-%23

Earnings and Expected Returns

Owen Lamont

The Journal of Finance, Vol. 53, No. 5. (Oct., 1998), pp. 1563-1587.

Stable URL:

http://links.jstor.org/sici ?sici=0022-1082%28199810%2953%3A 5%3C1563%3A EAER%3E2.0.CO%3B2-G

Consumption, Aggregate Wealth, and Expected Stock Returns
Martin Lettau; Sydney Ludvigson

The Journal of Finance, Vol. 56, No. 3. (Jun., 2001), pp. 815-849.
Stable URL:

http://links.jstor.org/si ci ?sici=0022-1082%28200106%2956%3A 3%3C815%3A CAWA ES%3E2.0.CO%3B2-N

NOTE: The reference numbering fromthe original has been maintained in this citation list.





